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The Honorable Bruce B. Babbitt
Governor, State of Arizona

THE GROUNDWATER QUALITY CHALLENGE

There are three events that have taken place in the last week that
| believe guarantee that the issue of groundwater, and very specifically,
groundwater quality, will be the front burner issue, the most important
topic for legislative and political debate in Arizona in 1985. The single
most important of those three events is a letter and information form
which went out today from the Director of the Department of Health
Services to 900 recipients statewide in Arizona. It represents the open-
ing round in an effort by the State of Arizona to begin a serious and
comprehensive effort to catch up and get on top of the issue of ground-
water quality. The second issue of the past week guaranteed to bring
this issue to the forefront is a lawsuit by the Arizona Chamber of Com-
merce saying, "We don't believe Dr. Novik has the authority to do this
and we're going to oppose in the courthouse his attempt to at last bring
Arizona up-to-date and to take the initiative in groundwater quality
control." The third event was in this morning's paper where there was
an article which indicated that Mr. Ruckelshaus and the Environmental
Protection Agency have also recognized that the environmental issue of
this decade will be groundwater quality. This was accompanied by a
statement from the Environmental Protection Agency that the groundwater
issue must be addressed not by anonymous bureaucrats in buildings in
Washington, DC issuing mandatory directives that will allow all the rest
of us to get off the hook and abdicate our responsibility. It is, rather,
a statement with which | entirely concur, which says, "the regulation of
groundwater resources is uniquely a federal and state responsibility."
At the very time Dr. Novik (ADHS) has stepped forward and said, "We
are going to assume responsibility," at the very time that the Arizona
Chamber of Commerce has stepped forward and said, "We'd prefer to live
in the 19th Century, we don't want any regulation," the Federal Govern-

ment has commendably, and | think properly, said, "We're throwing
down the gauntlet to the states, and asking them to assume their respons-
ibility."
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We are behind schedule, unquestionably, undeniably. The reason,
| think, is in some measure understandable. Groundwater is a rather
difficult concept to get a hold of. We all live over groundwater, but we
do not fish in groundwater, we do not swim in groundwater; no pho-
tographer has yet captured an Arizona sunset reflecting across ground-
water. It's out of sight; it's an intangible. We do not really ever see
it in its groundwater setting. Understandably we've tended to ignore
the reality. We can't ignore that reality any longer. The warning signs
are surfacing everywhere. | read a story in the Wall Street Journal last
week about Silicon Valley--the mecca of high tech in the United States of
America. In areas of Silicon Valley there are bottled water trucks
delivering water because the local water company can no longer deliver
water that is free of TCE and other solvents. In Southern California
there is a crisis brewing over a location known as the Stringfellow Acid
Pits, a modest, unobtrusive little dumping ground up in the hills, where
dumping has been going on for five or ten years creating an acid plume
which is now moving down into the San Fernando Valley creating a
nearly insoluble problem.

We have seen the same thing in Arizona. | need not recite all the
specifics. TCE in Tucson: Hughes Aircraft solvents were dumped on the
ground over the years and are now in the water supply in the City of
Tucson. Lloyd Novik brought me a map showing contamination sites over
the City of Phoenix. The red markings on that map look like a checker-
board. Contamination sites are pervasive. Wells are being shut down
right and left, and we really do not know the extent of the contamin-
ation. What we have already discovered, | believe, brings us a crisis of
the most urgent proportion. Up north of Globe, mining wastes have
created an acid plume which is now moving downhill toward the water
supply for the City of Phoenix, formerly known as Roosevelt Lake. In
Tucson the mining in Pima County is centered upstream in the Santa
Cruz Valley right on top of the gradient for the groundwater supply for
the City of Tucson. The mines to date have reacted by saying, "You
don't have jurisdiction to look into this issue." Without placing any
blame we are revisiting a long history of neglect and inattention.

| suggest that our task now is to get moving, to come together in
pragmatic coalition-building, Arizona fashion, and assert our responsibil-
ity and see if we can't get this problem under control. We have thought
that pollution problems in parts of New York, New Jersey and California
have probably been irrevocably and irreversibly damaged. That is not
yet the case in Arizona. It will be, however, if we do not have the wis-
dom collectively, from all sectors, to get together and move on this
problem. That is what's behind Dr. Novik's letter this morning. It's a
letter which says, "We are going to begin a comprehensive permit pro-
cess for any entity in the State of Arizona which is dumping toxics or
contaminants or creating a situation where they might be leaking from
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underground storage tanks or in any other potentially hazardous form."
It is a letter which acknowledges, by its very existence, that we have
not done an adequate job in the past. It is a letter which says we must
collectively begin a permitting process which will bring this matter under
control.

The lawsuit by the Chamber of Commerce is very unfortunate. It's
my belief that the Chamber's lawsuit is not a reflection, nor represents
the position of Arizona businesses. | appeal to every business person in

this state to step forward and join us even if the Chamber of Commerce
does not. Ultimately this is not only an environmental issue but an
economic growth issue. It's an issue which goes to the very core of our
ability to attract industry and growth in a dynamic mode by saying,
"'we're a state which can reconcile environmental reality with business,
high technology and development." We're not going to follow in a short-
sided response to people like the Chamber of Commerce who say, '"to-
morrow's profit must be unencumbered whatever the ultimate damage."
We believe that we cannot look away, ignore these problems and prosper
today and pass all the damage on to the next generation in terms of per-
manent damage, reduced growth, and less opportunity for our children.

That is the reason that the work of this Commission is so vitally,
vitally important. This Commission for some ten or fifteen years has
been the meeting place of the responsible center of the Arizona political
process. It's been a meeting place for academics, for business and
industry, for environmentalists, for political leaders; a place where we
can come together and fight, and struggle, and knock heads, and find
sensible, pragmatic and reasoned solutions. You have done that year,
after year, after year. The deliberations in this Commission have had
an enormous impact on the formulation of resource policy and environ-
mental policy in this state.

| believe the groundwater issue may be the biggest challenge that
we have faced in the history of this Commission. This issue will be at
the forefront of the political and legislative debate. It is essential that
every member of this Commission and the groups that you represent
wade straight into this battle, arm yourselves with the facts. We must
recognize that we must have strong and reasoned and thoughtful
regulation, that we can regulate in the interests of all sectors of this
state. It will not be done if we allow this issue to degenerate into an
ideological, abstract political battle with people pulling philosophy books
off the shelves, ignoring the facts and joining battle. It's your re-
sponsibility. It's your opportunity. I'm very grateful for everything
you've done, urge you to pick this up and look forward to working with
you and celebrating your successes.




Sue Lofgren

GOVERNOR'S COMMISSION ON ARIZONA ENVIRONMENT
SUMMER CONFERENCE 1984

The Governor's Commission on Arizona Environment was founded in
1965 as an outgrowth of the White House Conference on Natural Beauty.
Since that time Arizona's population has almost tripled and the number of
environmental issues and their complexity has increased commensurately.
Because of this, the Commission's focus has been expanded to address
ways to preserve and enhance the quality of Arizona's total environ-
ment--land, air, water, health, energy and transportation.

Established by Executive Order of the Governor, its charge is to
(1) "act as a clearing house and means of opinion and information relat-
ing to the problems of Arizona's environment and the solutions thereof,"
and (2) "communicate with all sectors of the Arizona population and
economy so that conclusions by the Commission will represent as nearly
as possible a cross-section of Arizona thought on the subject of environ-
ment." Conclusions and data compiled during this process are to be
forwarded to the Governor for consideration and action.

At least four workshops are conducted annually by the Commission,
which are open to the public, to inform participants and to encourage
input of alternative solutions on critical environmental issues. These
programs provide and encourage interchange of technical and research
data between government, business, educators and citizen groups. The
Commission's Summer Conference is its most extensive forum for dis-
cussion of specific environmental issues. Some recent topics have been
hazardous waste, water quality and quantity, and growth to the year
2000.

Environmental problems along the border are also addressed by
means of an annual joint meeting with representatives from Mexican
institutions and organizations. These informal discussions afford oppor-
tunities for mutual exchange of information and provide the basis for
further exploration of possible solutions to identified problems.

The Commission, because of its composition and operation, is quite
unique in the nation. The 130 members, appointed by the Governor,

x7




represent a broad cross-section of Arizona, both geographically and by
interest. The members are drawn from business, professional, citizen
and conservation organizations, as well as governmental and educational
entities. Each member is assigned to a committee of his or her choice

and serves without any compensation. Committees deal with growth
management, health, environmental education, land resources, water,
energy and other environmental issues. Committee members develop

special reports as well as proceedings, fact sheets, directories, and
teaching guides. They also monitor legislation that concerns recommend-
ations that have come from the Commission.

High Technology and Natural Resources:
Keeping Them Compatible

As one of the very fastest growing states in the nation, it is not
surprising that Arizona is also the recipient of a large share of the
fastest growing industry in the United States--high technology.

Over the last few decades, the focus of Arizona's economic base has
shifted dramatically from agriculture and mining to services and man-
ufacturing--particularly in the high technology field. Half of the man-
ufacturing jobs in Arizona are in the high tech industry and that total
continues to grow rapidly. At the same time, the industry has produced
a number of supporting jobs, the suppliers and services needed to
sustain it. Jobs in high technology almost doubled between 1975 and
1982.

Arizona is also the seventh most popular state for electronic plants
to relocate in. It offers an exceptional business climate, labor, and cost
of doing business. It also has excellent research facilities as well as an
attractive climate and quality of life.

What this all adds up to is that high technology is big business in
Arizona. It is readily apparent that Arizona is well on the way to
becoming the "Silicon Desert" of the U.S.!

What are the impacts of high tech locating in Arizona? In particu-
lar, what are the impacts of high tech on Arizona's natural re-
sources—-its water, air, land and people? Can negative impacts be
minimized and effectively managed, and positive ones maximized?

To address the environmental affects of high tech from the past,
present and future perspectives, the Governor's Commission on Arizona
Environment devoted its 1984 Summer Conference to an exploration of
these issues with its theme "Natural Resources and High Tech: Keeping
Them Compatible." The following pages are devoted to presentations
made at the Conference.
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SECTION 1

TRENDS IN HIGH TECHNOLOGY DEVELOPMENT
NEEDS AND OPPORTUNITIES




B. Jarman

HIGH TECHNOLOGY TRENDS IN ARIZONA

A week ago today | was going from my office in the Capitol Tower
over to the Senate, and as | was crossing the old Capitol | heard a
young tour guide with a group of tourists clustered around the Great
Seal of the State of Arizona, say, "If you will look at that Seal careful-
ly, you will find the base of Arizona's economy." She paused and said
to these tourists, "What would you guess is the base of Arizona's
economy?" | stopped fast in my tracks almost unbelievable, when the
speech of copper, cotton, citrus and cattle began. | thought my first
job is educating the tour guides in the Capitol Complex. We have had
the opportunity since my taking this position in December, to develop an
economic development strategy for the State of Arizona and what we did
was take a look at where we were in 1950, where we are today, and our
best guess scenario of where we'll be in the year 2000.

If I could set the stage for you about where Arizona is, that is,
other than cotton, cattle, citrus and copper, then | would like to talk
about, what | prefer to call, advanced technology, and what we antici-
pate would be a future scenario for Arizona. In 1950, 26.4 percent of
the personal annual income of Arizona citizens was directly attributed to
agriculture. This is down to 2.4 percent today. At the height of the
copper industry, 22,000 miners were at work. Today there are 11,200
persons in this sector. The best case scenario is that 7,000 to 8,000 of
those workers will never go back to working in the copper mines in
Arizona due to demand problems for copper. With regard to manufactur-
ing (that is so much of this advanced technology area), Arizona has
increased its manufacturing base at a time when the rest of the nation
has lost manufacturing jobs. In this sector, Arizona has grown from

DR. BETH JARMAN is Executive Director, Office of Economic Planning and
Development, State of Arizona.




5.6 percent of personal annual income to 12.6 percent. But far more
startling is that of the 12.6 percentof the annual income, 46 percent of
total employment is directly attributed to high technology employment.
How does that compare with the United States rate? Compared to the
United States as a whole, only 14 percent of the jobs are in high tech-
nology employment. Arizona has increased its manufacturing base sub-
stantially over the last 30 years and the manufacturing sector has a
greater number of people employed in high technology when compared to
the national rate.

What is 'high technology'? "High technology" may be an intimi-
dating word to the public in general. People think their lives are going
to be taken over by computers and they aren't going to be able to
understand what's going on. A better word is an "advanced technology
future," in that, it isn't merely computers, nor aerospace engineering,
but it is how information is managed across the entire segment of a state
or a nation. We're a brain intensive society, we're an idea intensive
society, and why we're having such shockwaves through the economy is
because people's jobs are less and less oriented to making things.
They're more oriented to thinking things, writing things, being creative:
an advanced technology society is dependent on a far different base than
a traditional industrial oriented society.

For Arizona five categories of economic activities are important:
electronics, computers, aerospace, communications, and instrument

manufacturers. In the State of Arizona there are over 400 advanced
technology companies that are in the business of computers, electronics,
aerospace manufacturing and research facilities. In addition, there are
approximately 400 computer software companies. In total, these com-

panies employ over 80,000 people and account for nearly 50 percent of
the total manufacturing employment in the State. Arizona's advanced
technology employment force has increased by 85 percent from 1975 to
1983 and the American Electronics Association is projecting that we will
have a 10 percent annual growth rate through 1987.

What are the trends and plans in Arizona? How are we going to
meet the challenges of an advanced technology future? In our economic
development strategy, four policy items have been identified. One,
Arizona is wedded to an advanced technology future; in fact, people are
calling this development the Silicon Desert. What is happening in the
State? Why does industry locate in a particular place, and what does an
industry look for in locating? Advanced technology corporations respond
to much different locational criteria than traditional industrial corpo-
rations. In Arizona, when we're competing for site selections of a
regular industry, the basic concerns are productivity of workers, how
the community will receive them if they decide to move, efficiency of
transportation facilities and tax considerations. Advanced technology
firms are extremely mobile and what they're looking for are educational
facilities and the educational quality of the work force, particularly at
the university level. To that end, Arizona has contributed $30 million




for the building of an engineering excellence school at Arizona State
University. In order to compete we look at Palo Alto in Berkeley, we
look at Highway 128 in Massachusetts (MIT and Harvard) and the North
Carolina Triangle. The high technology industry is looking at educa-
tion, quality of life, and an existing trained labor force; taxes is not a
significant factor.

Quality of life factors include environmental quality. We just had a
company that was deciding to move here, and the firm indicated some
hesitancy to do so because of problems with Arizona's water supply and
the inability of Arizona to assure adequate ground water supply.

An important goal for Arizona is to create our own high technology
companies. An advanced technology industry can become a fortune 500
company within five years from start. Arizona is on the verge of begin-
ning the process of supporting advanced technology start-up companies.
The jobs that were created over the last 5-10 years were generated by
small businesses rather than the large corporations. Arizona's future is
wedded to creating the environment where technology can flourish and
ideas can be financed. We are in the throes of creating the Arizona
Innovation Center underwritten with public funds out of the Office of
Economic Planning and Development, but located in the private sector as
a private, non-profit corporation with the intention of doing several
things. Fostering an environment in which the creative, innovative
people come together providing the capital in which companies can be
financed. This is dependent on a very non-traditional kind of financ-
ing, financing an idea without collateral. It's hard for banks to make
this transition and Arizona is a capital poor state. Arizonans have
generally been reluctant to have the private sector committed to any
kind of public financing. But we're looking toward being very involved
with the private sector in Arizona's high technology future, or advanced
technology .




G.A. Daneke

FACILITATING THE 'THIRD WAVE' TRANSITION:
INDUSTRY-GOVERNMENT RELATIONSHIPS
AND HIGH TECHNOLOGY

Arizona, like much of the "sunbelt," is riding the crest of a mas-
sive wave of socioeconomic transition. The hallmark of this transition is,
of course, the emergence of various high tech industries (computers,
advanced communications, robotics, genetic engineering, etc.). Howev-
er, these new industries are really only a minor element of this overall
transition. Moreover, they are merely means rather than ends, in and
of themselves. To fully realize the bounty of these new technological
advances requires developing a balance between these and other transi-
tion forces. For lack of a better designation, we might use Toffler's
(1980) notion of the "third wave" to represent the totality of these

transition forces. In very general terms, the "third wave" entails equal
portions of human resource, and life-quality development along with high
tech. Furthermore, realizing these critical complimentary elements

involves not just a fascination with particular high tech products (e.g.,
computers) but an appreciation of the process of technological innovation
itself.

Few, if any, regions of the U.S., or world for that matter, have
witnessed the complete breaking of the third wave. As Toffler sug-
gests, we are currently stuck between eras; the "second wave" insti-
tutions, industrial processes and byproducts are fighting against the
development of new corporate and civic cultures. Arizona, because of
its lack of these antiquated institutions and its energetic citizenry is in
an ideal position to spearhead these additional ingredients as well, and
thus bring to fruition the balanced (socially and economic) transition
which Toffler envisions.

DR. GREGORY A. DANEKE is Professor of Political Economy and Business
Policy, Arizona State University.




Silicon Valley Fever

Arizona is not alone in its push for a high tech nirvana. Numerous
states and localities are rushing to attract new investments, to replace
dying "smokestack" industries. Success has not been commensurate with
the amount of effort, however. As Irwin Feller (1984, p. 381) suggests,
"the euphoria associated with bold new ventures by the states to initiate
high technology development can obscure many political and economic
realities that condition and constrain them." The Congressional Office of
Technology Assessment (OTA)'s comprehensive survey of state and local
industrial policies contends that systematic understandings of what works
best, is simply unavailable. Without necessarily discounting the value of
symbolism for economic development, OTA contends that few of these
policy packages are much more than gubernatorial image building. As
such, they involve little actual resource commitments and usually result
in short-range, high visibility, low substance initiatives (e.g., job
creation projects). Even when initiatives are significant, they may fall
prey to the following difficulties (Daneke, 1984;Feller, 1984; OTA, 1984;
and LaDou, 1984):

1. ignoring the fact that Silicon Valley and Boston's Route 128
grew gradually and naturally with the help of private university
research efforts which began in the 1950s;

2. not appreciating that even applied research requires lengthy
time periods (sometimes 15 years in the biotech area) to develop
marketable products, and thus jobs;

3. failing to recognize the potential environmental, health and
safety risks associated with many high tech industries;

4. generating new, lower paying assembly line opportunities or, at
best, developing technicians rather than fostering an environ-
ment for "creative intelligence";

5. supporting existing industries and actually discouraging the
creation of new small scale ventures and innovations;

Finally, and most importantly,

6. by pushing for "quick fixes"; overlooking the difficult and
intricate institution building needed to provide the type of
cooperative (between business, government and labor) milieu
which can sustain long-term innovation and entrepreneurship.

Designing economic development strategies which facilitate a "third
wave' transition, let alone sustainable growth, requires a more broad
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gauged approach, beyond the bounds of traditional economic thinking.
Such an approach must integrate human resource and life-quality en-
hancement with conventional economic objectives. Moreover, it must
focus on the fundamental infrastructure of innovation rather than the
mere "high tech" manifestations.

Human Resource Development

As Toffler suggests, in the past, machinery were considered as-
sets, and people were merely expenses. In the future, people are the
ultimate asset. Harvard's Alan Kantrow (1983) has called human re-
source development "the San Andreas fault of innovation policy," imply-
ing that there are serious gaps in personnel management programs.
These gaps are not just in the area of training more technicians. We
need to develop systems which allow individuals to unlock their greatest
creative potential.

The current emphasis in many states, including Arizona, on beefing
up university technical programs is only a small part of the creative
equation. At best, these programs foster process and/or innovative
applications within existing industries; they rarely engender totally new
products and/or occupations. Few of these programs are in a position to
contribute to major breakthroughs, such as the "5th generation comput-
er," and items such as robotics, microprocessors, fiber optics, etc., are
already mature industries and/or well along the learning curve. More-
over, many truly new ideas are likely to come from the largely neglected
"pure sciences" as from the applied sciences.

Science and engineering, while necessary, are not a sufficient
condition for innovation. Business schools need to offer programs in
entrepreneurship on the one hand and creative management on the other.
Students need to not only learn how to start new ventures, but also
manage creative individuals. At present, traditional managers do not
know how to nurture, let alone communicate with the scientists within
their own research divisions and/or "shunk works" (see Peters and
Waterman, 1982, pp. 201-212).

Finally, and perhaps more importantly, universities need to focus
on industries for which their state and/or region already has a competi-
tive advantage, and not merely copy programs elsewhere. For example,
Arizona's universities should be national leaders in solar energy (both
active systems and passive design), tourism, arid land studies, and
other areas which will directly contribute to its economy.

Life-Quality Enhancement

The role of environmental and quality-of-life considerations in
economic development planning is just beginning to become appreciated.
First and foremost, we are becoming increasingly aware that well-being
is not purely a matter of dollars and cents. More and more, individuals




make career decisions based upon a variety of intangibles, including the
quality of the natural and social environments in the region. This is
especially true of those individuals who have the skills which are in
demand by high tech firms. A recent study suggested that it may well
be Oregon's stringent environmental codes which are attracting high tech
investments (Simmons, 1985). Likewise, Arizona's natural beauty and
warm climate have certainly contributed to its success in this regard.
Thus, it must learn to better safeguard its natural amenities and expand
its cultural opportunities, if this success is to continue.

Given the population growth associated with economic development,
life-quality enhancement provides a significant challenge. This challenge
is made more pronounced by the fact that various high tech industries
are not as clean as once assumed. For many, the smokestacks are
merely underground. As Joseph LaDou (1984) describes, worker health
risks and long-term groundwater pollution are especially acute in the
semiconductor industry. States such as Arizona must work conscien-
tiously with these industries to assure that these potential hazards are
appropriately managed.

Other problems associated with development may be even more
troublesome. Traffic congestion, air quality, etc., are issues which the
sunbelt in general and Arizona in particular have continually refused to
address. Better land-use and transportation planning, along with tough-
er auto-emission standards, are required.

Meanwhile, social and cultural opportunities are just beginning to
emerge, and may demand greater public as well as corporate support to
flurrish. Arizona's metropolitan areas are making significant strides,
but have a long way to go to provide the type of cultural amenities of
comparable population centers elsewhere in the country. Compare the
entertainment section of the Arizona Republic with papers in Denver,
San Diego, or Dallas to find evidence of this cultural key.

Sustaining Innovation

The most vital ingredient of the third wave future is also perhaps
the least tangible. That element is innovation itself. As Nelson and
Winter (1977) suggest, '"creative intelligence is, in the realm of technolo-
gy as elsewhere, autonomous, erratic, compulsive and whimsical." While
it is true that we know little about the causes of innovation, we are
beginning to identify environments in which inventors, entrepreneurs,
and new ideas seem to thrive. The obvious factors are such things as:
(1) high quality universities; (2) active venture capital markets; and (3)
other support systems which aid small business start-ups.

On these factors, Arizona is lagging behind other parts of the
country, and thus it has not been a hot bed of entrepreneurship. Its

success in attracting high tech firms owes mostly to low-cost labor via
"right-to-work" laws (Daneke, 1984). Thus, it gets the manufacturing
plants of mature firms, but does not get the main offices of research




shops. More importantly, it does not serve as a spawning ground for
new ventures.

Providing a favorable environment for new high tech start-ups or
spin-offs may have its costs. Some mature firms are actually attracted
to Arizona because it does not have an entrepreneurial environment in
which they might loose their best people to new ventures. However,
there is mounting evidence to suggest that a highly energized environ-
ment serves large and small firms alike (OTA, 1984). Furthermore, such
an environment appears to coincide with high levels of corporate social
involvement (see Norris, 1984). In Minneapolis, large firms not only help
out with community development, they offer assistance to small business
start-ups (see Ouchi, 1984). OTA (1984, p. 8) found that these highly
successful high tech centers shared the following characteristics:

1. an organizational culture that promotes a common civic perspec-
tive and a positive attitude about the region's attributes and
prospects;

2. an environment that nurtures leaders, both public and private,
who combine an established track record for innovation with a
broad view of their community's resources and promise; and

3. a network of business/civic advocacy organizations that attracts
the membership of top officers of major companies and receives
from them the commitment of time and effort to work on issues
of mutual concern, including cooperation with the public sector.

If Arizona is to become a center of innovation, let along achieve the
other elements of the third wave future, it must move expeditiously to
develop the underlying institutions which support a culture of coopera-
tive capitalism.

CONCLUSION

In sum, the third wave future is, in the words of Toffler, one in
which corporations work with communities to pursue "multiple-bottom
lines." Once again, a few of the major ingredients in this new calculus
are of greater concern for the development of human potential, Ilife-
quality opportunities and sustaining the innovation process. The United
States generally, and especially Arizona, can serve as global leaders in
the realization of the third-wave society. Hopefully, we will accept the
challenge.
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C.R. Haden

THE FUTURE HIGH TECHNOLOGY
ENVIRONMENT OF ARIZONA

First it must be realized that people will continue to find Arizona a
desirable place and, short of being barred at the border, will continue
to relocate here in large numbers. The very environment which Arizona
seeks to protect is one of the motivations for this migration. A reason-
able question to ask, then, is, "What types of jobs will those people find
when they arrive?" Will they be high paying, low paying, or will we
have to put them on welfare when they arrive? One would hope that the
jobs will be good ones. Fortunately, Arizona's attractiveness to people
in general is for many of the same reasons that which attracts high tech
industry. This type of industry happens to be both high paying and
relatively safe for the environment, if properly managed. It is, of
course, quite true that even high tech industry produces wastes, as
does any type of human intervention into the environment. However,
there is every reason to believe that these can be monitored, managed
and disposed of in a safe fashion.

If one accepts the fact that high tech industrial growth in Arizona
will continue, how do we anticipate which environmental concerns must
be addressed? The only way to approximate this is to guess at the
directions for industrial growth. There are two specific thrusts which
carry somewhat different sets of environmental issues along with them.
These are the aerospace and electronics industries.

It is always surprising that so many overlook the aerospace area, at
least that mechanically related portion of it, as a growth area. One
reason is that California is crowded with this type of industry. The
aerospace industry has some problems in that state which are very
similar to those of the electronics industry. The cost of living and
doing business there makes it increasingly difficult to recruit technical
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people. This industry has at least one additional incentive to move to
Arizona. Often, these companies hold large pieces of valuable real
estate. Developed many vyears ago as low density facilities with
hundreds of thousands of square feet under roof and only relatively few
employees, they are now next door to high rise office buildings. Simply
put, they can no longer afford not to put the land to its use of highest
value. The alternative will be to move facilities to Arizona to much
cheaper land, thereby picking up a very valuable asset and leaving
many problems behind.

The environmental problems tied to the aerospace industry are those
of large electrical power demands and the process of metal working or
finishing. The metalworking process involves much machine work, which
requires more power. In that respect, no new problems are added, only
larger ones. The chemicals used are those of metal finishing including
etching, polishing, anodizing, degreasing, etc. These are only used in
small quantities in the state at present, since this industry is relatively
small. However, they must be dealt with carefully in the future. Direct
air pollution from this industy is relatively small, since smelting, burn-
ing of gases or solids, and use of gaseous reaction are not usually part
of the process.

The second area of growth is a large extension of what the state
has already experienced--electronics. This industry will grow for similar
reasons, except that the need to hire technical personnel is emphasized
much more and the drive to trade real estate is almost totally absent.
Much of Arizona's job growth for the next few years will come from
moves by companies from out of state, notably from California. More will
be generated by companies already here. The electronics area is so
large and diverse that it could be broken into many categories, but this
presentation will center its discussion to three fairly broad areas.

First, there will be some growth in the software industry, almost
totally generated from within the state. This poses little threat to the
environment. The product is completely intellectual. The output is
essentially paper (or its more modern form, the recorded disc).

Next, there will be continued growth in the systems area, including
computers, military electronics, consumer electronics, and so forth.
This is primarily an assembly process where the potential pollutants are
relatively modest in volume but nonetheless must be carefully monitored
and disposed of. These include TCE and other materials used in printed
circuit fabrication using modest amounts of metals, such as copper.
These materials are familiar and pose no new problems, only larger ones.

Finally, there is the semiconductor device industry, which will
account for the largest growth. Companies already in Arizona, such as
Motorola, Intel, National Semiconductor, SGS and others will undergo
rapid expansion. Other corporations have already announced plans to
come to Arizona. The familiar environmental problems, primarily chemical
in nature, will continue and grow in volume. However, new problems
will definitely crop up in this industry. For example, the materials of
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the next decade will include gallium arsenide, as well as the more famil-
iar silicon. Arsenic then becomes a major component of the base materi-
al, as opposed to the minute quantities presently used to "dope" or seed
the silicon with impurities. Also, the chemicals used to process the
gallium arsenide are generally different than those needed for silicon.
This compound is a necessity because of the increased speed it affords
over silicon devices. This material poses new problems which must and,
certainly, can be handled.

Fortunately, the same high tech industry, which creates a relatively
small environmental problem set, also provides large parts of the so-
lutions. One area of help is in sensing. Continuing research for the
last decade and more already has allowed application of high technology
here. This ranges from the now well known satellite observation ca-

pability to less publicized efforts. In one project at Arizona State
University, lasers are used to remotely sense stack emissions with great
accuracy. In another, sensors made on the subminiature scale, made

possible by high technology, are able to accurately sense sugars and
other chemicals used in industrial processes.

Another important area is monitoring, data collection, and control.
On one end of the spectrum, the microcomputer allows control algorithms
and decisions on a local basis at low cost. This local computing power
makes possible more precise control, earlier warning of problems, and
application of remedies. On the other end of the scale, the supercom-
puter permits the huge interactive calculations required for large scale
detailed environmental modeling. Probably the most heavily used com-
puter in existence is in Colorado and is used by National Oceanic and
Atmospheric Administration (NOAA) to model and predict environmental
conditions in the atmosphere. Even so, this only allows the creation of
a national model with a detail scale of miles. Soon such a model can be
constructed on a scale of inches. These same techniques can be applied
to modeling multivariable problems involving more of the biosphere,
including the earth, its water, and the human intrusions upon it.

Finally, research into disposal techniques and accompanying law
and policy is critical. The techniques themselves include chemical fix-
ation and neutralization, filtration processes ranging from mechanical to
electrostatic, storage and recycling. The last of these is exceptionally
important. If we can make recycling (reprocessing, remanufacturing,
etc.) both valuable and viable, industry will then regard its waste as an
asset. Then, a large portion of disposal can be converted to reuse.
Since price is not always sufficient to assure this, it may be necessary
to use law and policy to assure this until research makes price the
driving force.

In summary, Arizona faces a decade and more of industrial growth,
which will place stress upon its environment. Fortunately, the growth
will be in high technology areas, where the environmental problems are
serious but manageable. The very technology created by this industry
will, in fact, contribute greatly to the management of the problems.




B.P. Cardon

TECHNOLOGY IN AGRICULTURE

One of the anomalies of our civilization is that development in one
segment of our society may have a negative impact on another segment.
This is particularly true of high technology and the environment.
Currently we accept almost as a given that the benefits of high tech
development are always offset by a corresponding negative impact on the
environment. Whether this is true in every case is immaterial because it
is true, enough of the time, so that it is accepted as fact.

How do we correct this negative impact on the environment? Should
it be done by eliminating the technology which was developed in the first
place? Obviously we don't accept that solution. The solution is simple
in concept; to eliminate the negative impact we must do more and better
research.

Often environmental research is aimed at preventing the impact of
high technology development. To carry out any meaningful environment-
al research, one needs not only the environmental specialist, but also all
of the knowledge input that went into developing the high technology in
the first place. In most research organizations addressing environmental
problems, this is difficult to achieve not only because of cost but also
because of the lack of understanding of the research needed.

As we look to the future, it is pathetically apparent that we are all
poor predictors of the future. Clairvoyance isn't a common talent of
mankind! Rather than predicting what might happen in the future, we
should discuss how we can best organize to meet future challenges,
regardless of the specific environmental problem.

What is agriculture today? Briefly, it may look as though agricul-
ture is simple since plants still grow from seeds planted in the ground.

DR. BARTLEY CARDON is Dean, College of Agriculture, University of Ari-
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They still need water and sunlight to develop. Animals supported by
feeds were eaten almost since the beginning of recorded time. However,
any close look at modern day agriculture indicates that it is truly a high
technology industry. Perhaps the best indication of this is the change
in the number of people engaged in agriculture production. In 1776
when our country was founded, nine out of ten citizens were farmers.
At the time of the Civil War when Lincoln signed the Land Grant Act
establishing the land grant system of education in America, about two
out of three citizens were farmers. Today less than 2 percent of the
population is engaged in the basic production of food and fiber. One
person produces enough food and fiber to supply himself and approxi-
mately sixty others.

How has this remarkable change come about? It is because of the
development of technical agriculture. Agriculture today uses fossil fuel
to support its technology. This has not come about because oil com-
panies are ruthlessly marketing their products onto agriculture. Eco-
nomic forces have forced fossil fuel use. During the late 1970s the
Council for Agriculture Science and Technology (CAST) looked at some
of these economic factors. CAST reported that during the previous
decade it was "recommended" by many environmentalists that agriculture
should go back to using the technology of the "horse and mule" and
save fossil fuel. The article pointed out that if today's production was
farmed by 1910 methods it would require the use of approximately 30
million horses and mules. It would take approximately 20 years, with
intensive breeding, to build up that size of an animal work force. Also,
when these numbers were achieved, it would require half of the arable
land in the U.S. to produce the feed required to sustain them. The
article also pointed out that the average wage for a farm laborer was in
excess of $26 a day. The amount of work energy that a farm laborer
contributes could be purchased as electricity for less than 6 cents. It
is obvious that agriculture is not going back to the good old days.

An example of current research relating agriculture and technology
is the concern among farmers regarding the possibility of salt drift from
the cooling towers at the Palo Verde Nuclear Plant when it opens up
next year. Using a grant from Arizona Public Service, the University of
Arizona made a study of the possible effect of this salt drift on some
crops.

When one considers the land mass in Arizona, and the uses of the
land, the magnitude of our environmental problem is obvious. Between
1.2 and 1.3 million acres of land are commercially cultivated in Arizona
each year. This is only about 1.6 percent of the total land mass in the
state. Since our mission encompasses responsibility for all the land,
water, and renewable natural resources within the state as well as the
people connected, it is obvious that our research activities are much
broader than those relating only to crop production and animal culture.

In summary, note the following three points:

l'
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Agriculture will not go back to 1910 technology but will con-
tinue to get more technical in the future.

Research efforts on the agriculture technology to be used in
the future must be more complete. We must not only focus on
the details of the new technology but also on all impacts this
technology will have on the environment.

It is essential to marshall and use all the talent which was
needed to develop the new technology and focus this same
talent on the impact of the new technology on the environment.
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J.S. Cooper

E.P.A. AND RISK MANAGEMENT:
REGULATORY ISSUES

The issue of this paper concerns how to reconcile economic and
technological growth with environmental protection. It is probably fair
to say that almost everything done at the EPA--and most of what its
state counterparts do--involves dealing with the environmental results of
economic and technological growth. Whether it is cleaning up the results
of our past failure as a society to adequately consider the environmental
consequences of technology, or efforts to ensure that current activities
will not create new problems now or in the future, the EPA is constantly
concerned with the impacts of technology on human health and the
environment. This presentation will address both of these aspects--
those looking to the past and those looking to the future--in turn.
Since the External Affairs Office is the one that is primarily responsible
for EPA's dealings with the public, the role of public communications in
ongoing efforts to reconcile technological growth and the environment will
also be discussed.

It is traditional to start a topic such as this with the observation
that environmental protection and economic growth are not incompatible.
That is no doubt true. However, if the two were not so often in tension
it would not be necessary to say so often that they are not incompatible.
At times, it almost seems to be a case of protesting too much, for it is
clear that unrestrained economic and technological growth and unre-
strained environmental protection would be incompatible. The challenge
to society is to eliminate the tension between the two wherever possible,
and to strike an appropriate balance in those areas where conflict be-
tween the two goals is unavoidable.

JOSEPHINE COOPER is Assistant Administrator, External Affairs, U.S.
Environmmental Protection Agency, Washington, D.C.
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It is clear that such a balance was not adequately struck in the
past. Perhaps the clearest example of the failure to adequately consider
the environmental effects of our activities is the thousands of hazardous
waste sites around the country. The top priority at EPA today is to
clean up these toxic waste sites through the Superfund program. The

EPA is making substantial progress towards this goal. Environmental
assessments, planning and both emergency removal and long-term reme-
dial actions are underway at sites around the country. Resources

devoted to the Superfund program have increased dramatically: from $210
million in FY 1983 to $460 million for FY 1984. And $620 million have
been authorized for FY 1985. By the end of March 1984, EPA had
completed over 200 emergency cleanups, and over 100 more were under-
way. Long term cleanups will be underway at over 220 sites by the end
of FY 1985. Most importantly, the program has developed a healthy
momentum and the rate of cleanup is accelerating.

Hazardous waste sites are not the only examples of past neglect
which have confronted EPA and our state counterparts. Years of eco-
nomic and technological growth with insufficient regard to the environ-
ment left our air and water unacceptably dirty in many areas. Again,
with the strong help of the states, EPA has been able to stem the tide
of degradation and has actually seen marked improvements in air and
water quality in many areas.

It is, however, in looking to the present and the future that the
challenge of reconciling environmental protection and technological growth
is most apparent. After all, what's done is done, and we can do little
about it except to try to clean up the mess and learn lessons from our
past mistakes.

Basically, EPA has a two-step approach to regulation: risk assess-
ment and risk management. This division is critical in terms of balanc-
ing environmental protection with technological growth, for while that
balance is entirely appropriate at one of the stages, it is absolutely
inappropriate at the other.

Risk assessment is the scientific process of identifying a problem
and determining its extent. It answers the question, "Is there a prob-
lem?" It is absolutely critical that the scientific analysis be pure and
not be contaminated by considerations of balancing with economic growth
or anything else. There is enough scientific uncertainty in risk assess-
ments as it is because of the enormous complexities of the environmental
problems dealt with and the health effects involved. Risk assessments
must not be subject to doubt because of suspicions that they are being
secretly influenced by various policy considerations. EPA's credibility
will be absolutely destroyed if it is suspected that its scientific analyses
are influenced by nonscientific considerations.

Once a problem has been identified through risk assessment, the
question becomes what to do about it. This is the risk management stage
and it is at this stage that policy factors--including the need to balance
environmental protection with economic and technological growth--can be
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properly considered. The separation of risk assessment and risk
management results in a proper division of the roles of the scientist and
the policymaker, and allows for a rational approach to regulation.

EPA has major efforts underway to improve both its risk assessment
and risk management capabilities. The Office of Health and Environ-
mental Assessment is one of four principal groups.analyzing the risks to
human health and ecological systems associated with environmental pollu-
tants. Their program is budgeted at close to $12 million to evaluate
scientific data and recommend additional research where appropriate.
EPA is developing new guidelines for risk assessments for carcinogens
and also in other areas. And they are establishing a forum for review
of risk assessment issues. One of the tasks of this forum will be to
examine selected risk assessments to ensure that they have been done
properly. The Agency's Science Advisory Board also plays an important
role in ensuring the integrity of its science. Initiatives like these--and
those being conducted by and in conjunction with other federal
agencies--should go a long way towards stabilizing and improving EPA's
approach to risk assessment. Improved risk assessments, in turn, will
serve as the basis for improved risk management and, therefore, better
regulatory decisions.

As indicated, EPA is also working to improve its approach to risk
management. One of the things it learned from reviewing past regulatory
decisions is that its decisionmaking has been inconsistent. Individual
and aggregate levels of risk that have been considered sufficient to spur
action have varied greatly, as have individual and aggregate levels of
risk that remained after regulatory action. Cost-effectiveness of differ-
ent regulatory efforts has varied by several orders of magnitude.
Sometimes there is a reason for these differences, such as statutory
mandates. But too often there isn't. EPA is taking steps to ensure
that better and more consistent information is provided to policymakers
to allow more intelligent risk management. In some areas EPA's risk
management process is constrained by overly rigid statutory require-
ments. Some of the proposals currently before the Congress would go
even further in the wrong direction. EPA has been working to obtain
greater flexibility in its environmental regulation.

What is the role of the public in the balancing process inherent in
risk management? EPA is firmly committed to increasing public sophis-
tication concerning risk and public participation in its decisionmaking.
This will require improving efforts at risk communication, and the Agen-
cy has a long way to go on that score. People don't like risk and are
often uncomfortable discussing it. The first public reaction to an en-
vironmental problem is frequently a demand to make it go away by
reducing risks to zero. Generally, that is impossible. Even where
possible, it would often require steps that have other adverse conse-
quences. One of EPA's major challenges is to make the public under-
stand this, and to help translate scientific information concerning risk
into terms that are understandable to the general public. This requires
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being honest about what EPA does and does not know, and about the
trade-offs involved in environmental decisionmaking.

EPA has made substantial efforts in this regard. One good example
involves the case of the ASARCO copper smelter in Tacoma, Washington.
The smelter there emits a variety of pollutants including arsenic, a
carcinogen. Reducing the health risks posed by this smelter to zero
might have required shutting down the plant--at a cost of about 500-600
jobs. EPA felt that those exposed to the dangers and possible economic
consequences should be given an opportunity to comment on the situa-
tion.

Consequently, EPA organized what was for the Agency an unprece-
dented data blitz--with workshops, speeches and media interviews--to let
everyone know what it thought the health hazards were, and to openly
acknowledge its areas of uncertainty. Although a decision by ASARCO
to close the plant anyway appears to have resolved the issue, EPA
learned a lot from its experience in Tacoma. It learned that many people
felt intermediate steps could be taken to reduce risk without requiring
closure of the plant. And it learned that average citizens were not
afraid to jump into discussions about risk at sophisticated levels—-dis-
cussions which EPA once thought were best left to experts. EPA is
encouraged by the Tacoma experience, and plans to use it as a model for
the future in continuing efforts to make citizen involvement a corner-
stone of risk management efforts.

The area of biotechnology will be a good testing ground for EPA's
enhanced efforts at risk assessment and risk management, and also for
its attempts to ensure that environmental protection and technological
growth remain compatible. Biotechnology is the manipulation of lifeforms
for commercial purposes. The most controversial aspect of biotechnology
is genetic engineering in which the genetic material of an organism is
altered. Genetic engineering includes such techniques as recombinant
DNA and cell fusion. Biotechnology is a rapidly growing area which
holds forth great promise in such diverse areas as agriculture, energy
production, health care and environmental protection to name but a few.
However, it also poses the threat of introducing new and uncontrolled
organisms into our environment with potentially disastrous results.

Regulation of biotechnology to date has concentrated on experiments
in controlled laboratory environments, and much of it has relied upon
voluntary compliance by private industry with guidelines developed for
government-sponsored research. But the industry is developing rapidly
and a potential regulatory gap exists. EPA is working hard to develop
its regulatory approach in this area. The challenge is to ensure the
adequate protection of human health and the environment without unduly
stifling the substantial benefits promised by the industry. This will
require advances in risk assessment, in EPA's ability to determine what
risks are posed by various genetically engineered organisms, and also in
risk management--the development of new regulatory approaches to
ensure that the risks posed by this new and exciting technology are
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adequately controlled. Biotechnology will also pose a challenge in risk
communication, in explaining to the public what is known and not known
about the science and in involving the public in the decisionmaking
process.

Regulation of biotechnology is, of course, not the only challenge for
the future. Although the work will never be completely finished, EPA
has made tremendous progress in cleaning up the problems of the 1960s
and early 1970s which spurred the passage of the first round of en-
vironmental legislation EPA administers. The new problems are less
obvious and more complex. They include dealing with toxics in all
media. Protecting the quality of groundwater is another key challenge
and one that EPA is currently hard at work on. Nonpoint source pol-
lution is another good example of how environmental problems have
changed. To date, EPA's water pollution control efforts have focused on
point sources of pollution--discharge pipes and the like. That program
has been very successful, and nonpoint sources of pollution--such as
agricultural and urban runoff--are now the principal source of water
pollution in many parts of the country. EPA needs to develop new
techniques to deal with these problems.

Dealing with these problems will require even more cooperation
between EPA and state and local environmental agencies. One of the
Agency's top priorities is to increase delegation of environmental pro-
grams to the states. The goal is a system in which the states are
generally responsible for day-to-day environmental protection with the
federal government providing assistance and oversight.

What can we conclude about the relationship between technological
growth and environmental protection? Leaving aside the question of
cleaning up the mistakes of the past, the regulatory challenge is to
strike a balance 'in which we can adequately protect human health and
the environment without unduly interfering with economic and technologi-
cal growth. Zero risk is unattainable, uncontrolled risk is intolerable.
As with almost everything done in government, the trick is to strike the
proper balance. To do so, EPA must rely on the twin techniques of risk
assessment to define the problems and risk management to solve them.
EPA needs to continue to improve its capabilities in both of these areas.
Improved risk communication will also be necessary so that the Agency
can inform the public and involve them in its decisionmaking.
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INTRODUCTION

One of the traditional attractions of high technology has been the
widely-held belief that it is a "clean" industry. It is true that high
technology plants do not much resemble the smokestack industries of the
East and Great Lakes regions. In contrast, they evoke images of land-
scaped and well organized factories, '"clean rooms," and lack of visible
air pollution. Politicians nationwide have touted high tech as the key to
America's reindustrialization strategy.

The image of high tech as a clean industry is rapidly eroding as
environmental quality and health problems have emerged in the industry.
For example, leaking underground storage tanks have contaminated
groundwater supplies in most areas where high tech firms are concen-
trated. In 1982, one-quarter of Silicon Valley firms were cited for not
pre-treating sewage. The improper transfer and disposal of hazardous
wastes is a common management problem. Moreover, while we thought
these industries were free from air quality problems we now realize that
ozone precursors, or smog-producing emissions, are significant air
pollutants. Recent research has also shown that high tech firms experi-
ence three times the rate of occupational illness compared to the average
manufacturing concern. This may be related to the huge quantity of
toxic substances used to make semiconductor chips.

While it is important to continue to encourage high tech development
in Arizona, it is also critical to recognize and assess the environmental
issues and problems associated with its development so that effective
management strategies will be implemented to control the inadvertent
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release of problem substances. By no means are such problems exclu-
sively those of high tech companies nor are they insurmountable.
Through proper management, including environmental monitoring, pre-
siting analysis, proper containment and release prevention and effective
and rapid recovery of released toxic substances, development of high
tech can be compatible with natural resources.

Environmental problems associated with high tech were first recog-
nized in groundwater in 1981. Drinking water wells in San Jose near a
Fairchild Semiconductor plant were found to be significantly contaminated
by 1,1,1-trichloroethane (TCA) and other toxic waste materials. An
estimated 14,000 gallons of TCA and 44,000 gallons of other toxics had
leaked undetected from Fairchild's underground tank. At least 260
people filed multimillion dollar suits against Fairchild, the water supplier
and various other defendants. At least 13 deaths, along with numerous
birth defects, cancer, blood diseases and skin disorders are alleged to
have been caused from these releases.

More recently, residents of Mountain View, California, discovered
that they, too, had been using water tainted with trichloroethylene
(TCE). In June 1984 state officials found well-water samples ranging
from low concentrations to 400 times the "acceptable" level of TCE. One
hundred and twenty (120) other locations of underground storage tank
leaks involving toxics were also reported.

TCE was detected in groundwater in Arizona in March 1981 at the
Hughes Aircraft facility in Tucson. The plume resulting from the leak
covered 4.5 square miles and contaminated at least eight city and sixteen
private wells. As a result of this problem, many municipalities in the
Tucson and Phoenix metropolitan areas test for such contamination in all
their wells, as does the Salt River Project ( a local utility) in its irriga-
tion wells. One hundred and fifteen (115) wells have been found tainted
by TCE and/or other volatile organics; at least 27 wells are sources of
public drinking water.

The deliterious health effects of TCE have been widely debated and
are the cause of much scientific uncertainty. It has, however, been
associated with liver carcinogenicity in mice when ingested by drinking.
A "voluntary action level" for TCE has been set by the Arizona Depart-
ment of Health Services (ADHS) at five parts per billion but TCE has
been found in concentrations exceeding this limit.

Beyond the potential public health problems associated with TCE
contamination, there is the issue of reduction of acceptable potable water
supplies. Tucson and Scottsdale depend solely on groundwater for
drinking, and contamination of their wells may lead to a critically acute
water shortage problem. Coincidentally, the two Superfund sites in
Arizona contaminated by TCE are in Tucson (Hughes) and Scottsdale
(Indian Bend Wash).

Cleanup operations are underway or proposed for some sites.
Testing of groundwater supplies prior to a high tech firm locating in an
area and continuous monitoring while the plant operates are desirable.




26

In addition, Arizona should assess the need for legislation concerning
leaking underground storage that requires secondary containment of all
new and existing tanks as well as monitoring regulations. These have
been promulgated in California.

According to the Governor's Office of Appropriate Technology,
California electronics firms dumped 65,000 tons of toxic materials in
hazardous waste landfills in 1980 alone. Long-term threats to commu-
nities surrounding these landfills are possible. Disposal of hazardous
wastes requires trucking hazardous material and incidents of improper
handling and disposal have occurred in the southwest. To illustrate,
4,000 residents and school children were evacuated from San Ramon,
California in September 1981 due to a tank-truck leak. The State of
Arizona through the Department of Transportation is commencing a study
on assessing the risks of transporting hazardous materials. The
promulgation of permitting standards for substances in industry that may
enter the groundwater has also begun here. These initiatives are in the
direction of protecting the environment while concomitantly assuring
continued industrial high tech growth.

Possibly the most ominous environmental threat associated with high
technology industry is that to worker health. While no catastrophic
event has yet occurred, the potential for severe consequences to both
individuals and to the public stems from hazardous materials used in
production. The threat is not just perceived: it is now problematic and

it is real. The rate of illness for high tech production workers in
California is at least triple that of industrial laborers on the whole.
Furthermore, the rate of occupational illnesses that result in loss of

work time is also three times that in other industry. That rate cannot
be passed off as insignificant and it must be recognized and rectified.

A possible constraint on development in Arizona may be the quality
and quantity of available water. High tech firms use large quantities of
water: Motorola's Bipolar Integrated Circuits plant in Mesa, Arizona, for
instance, uses 3 million gallons of water per day. Water conservation by
high tech firms (as well as by other industrial users) is essential for
expansion of the industrial base in many arid communities. This chal-
lenge has been met by the Tucson IBM facility which has developed a
total water reuse and conservation program.

Electricity requirements from high tech firms include the need for
stable supplies, high quality, and low price. Of these, supply and
quality are most important. The Salt River Project reports that high
technology is the highest energy-intensive user in Phoenix, and the
need for a stable supply of electricity is increasing rapidly.

Among the possible consequences that go with storage of hazardous
wastes used in high tech industries are spills, traffic accidents, ex-
plosions and fires. Unfortunately, not all emergency crews are properly
equipped or trained to deal with such occurrences. Phoenix Fire Chief
Alan Brunacini says of the high tech industry, "There isn't a fire
department in the country that has a good knowledge of that industry.
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I don't think some of those people [in industry] know what they have."
Cooperative training programs between industry emergency response
teams and local fire departments should be formed as has been done in
the City of Chandler, Intel, General Instrument, and Gould.

The problem is compounded when such materials are transported.
Metropolitan areas may be reasonably well prepared for a vehicle accident
involving hazardous material, but how will smaller cities such as Kingman
or Bakersfield respond? Reports of accidents involving hazardous
material transport are increasing at an alarming rate. The U.S.
Department of Transportation estimates that at least 15 percent of trucks
on the road are transporting hazardous materials and the volume is
increasing by 5 to 10 percent annually.

Though the environmental effects of high tech industry may be
serious, they are by no means too dire to mitigate. Proper regulation of
the industry can adequately prepare a community to prevent potential
contamination, or to act promptly if an accident occurs.

The following presentations on groundwater contamination, hazard-
ous waste, growth impacts, and legal/policy issues associated with the
environmental impacts of high technology should be of concern to public
policymakers.




R. Miller

HIGH TECH CONTAMINATION OF GROUNDWATER

In Spring of 1981, Arizona's first case of groundwater contamination
resulting from high tech industry was discovered at the Hughes Aircraft
facility in Tucson. Since then the Arizona Department of Health
Services (ADHS) has identified more than seventeen cases of ground-
water contaminated by volatile organics which are mostly attributable to
high tech industries. Fifteen of the sites are located in the two major
metropolitan areas of Phoenix and Tucson and a total of 113 wells have
been contaminated. Table 1 lists the sites and identifies the major
volatile organic contaminants at each site.

Table 1
SITES IN ARIZONA WITH VOLATILE ORGANIC GROUNDWATER CONTAMINATION
Types of Volatile Organic Contaminants

Site (In Order of Concentration)
1. 40th St/Estes, Phoenix Vinyl Chloride, DCE, Ethylbenzene, DCA
2. Del Rio, Phoenix DCE, Methylenechloride, DCDFM, Ethylbenzene
3. 19th Ave., Phoenix Methylene Chloride, Toluene, TCA, Ethylbenzene
4, 27th Ave., Phoenix Dichloropropene TCA, Methylene Chloride, DCE
5. 52nd St., Phoenix TCE, TCA, Methylenechloride, DCE
6. Sweetwater, Phoenix TCE
7. 39th Ave. and Earll, Phoenix TCE
8. East Lake, Phoenix TCE

DR. RONALD MILLER is with the Office of Waste and Water Quality Manage-
ment, Arizona Depariment of Health Services, State of Arizona.
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Table 1 continued

9. Indian Bend Wash, Scottsdale TCE, PCE, Chloroform, DCE

10. Broadway Rd., Mesa PCE, TCE; DCE, TCFM

11. Tri-Cities, Mesa TCE, PCE, TCA

12. Rural Rd., Chandler DCE, Chloroform, TCA, Methylenechloride
13. Phoenix-Litchfield Airport TCE, DCA, DCE, PCE

14. Hassayampa DCE, TCA, TCFM, DCA

15. Casa Grande TCE, DCA, PCE

16. Cortaro TCE, DCA, Vinylchloride, TCFM

17. Tucson Airport TCE, DCE, TCA, Toluene

Volatile organic compounds are used as cleaning solvents by the
aerospace and electronics industries. Trichloroethylene (TCE) is the most
commonly found contaminant and is usually present in the highest con-
centrations. Tetrachloroethylene (PCE) and Dichloroethylene (DCE) are
other common contaminants (see Table 2).

Table 2

SELECTED CONTAMINANTS FOUND AT
GROUNDWATER SITES IN ARIZONA

Detected
Compound Frequency

(percent)
Trichloroethylene 82
Tetrachloroethylene 76
1,1-Dichloroethane 71
1,1-Dichloroethylene 65
Trans-1,3-Dichloroethylene 53
Methylene Chloride 47
Toluene 35

In many cases the sources of contamination have not been identi-
fied. In fact, groundwater impacts found today may have resulted from
disposal activities that occurred twenty to thirty years ago. There are
a number of disposal mechanisms with the potential to cause groundwater
contamination. These include sanitary landfills, injection wells, surface
impoundments and underground storage tanks (see Table 3).
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Table 3

SUSPECTED SOURCES OF CONTAMINATION OF
GROUNDWATER CONTAMINATION IN ARIZONA

Suspected Source Percent of Sites
Sanitary Landfills 33.1
Injection (Dry) Wells 24.7
Impoundments 12.7
Tanks and Lines 12.7
Sewage Lines and Effluent 4,2
Burial 4.2
Surreptitious Dumping 4.2
Surface Discharge 4,2

ADHS, the regulatory agency with primary responsibility for
groundwater protection, has acted as the lead agency in coordinating
local, state and federal responses to groundwater contamination. Their
primary goal has been protection of public health and, secondly,
protection of groundwater quality. Here, briefly, are ADHS's major
activities to date in responding to groundwater contamination:

1. ADHS has established action levels for volatile organic compounds in
public drinking water supplies. Action levels are voluntary guide-
lines for public water suppliers. The levels are set to correspond
with the one-in-a-million excess lifetime cancer risk from exposure
to contaminants in drinking water. Although action levels are
voluntary, public water suppliers throughout the state have been
very cooperative in adhering to them.

2. Additional guidance has been provided to suppliers to aid them in
their efforts to maintain the quality of public water supplies. The
guidance has included defining testing requirements, development of
procedures for sampling, reporting, and public notification, steps
to ensure safe drinking water supplies such as treatment, blending,
or closure, and allowances for short-term use of water exceeding
the action level. ADHS has initiated a laboratory certification
program to insure that reliable data is generated. The Water
Quality Assurance Revolving Fund was established in April 1982 to
provide monies to assist in the cleanup or removal of contaminants
from groundwater. Eligible applicants include political subdivisions
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whose underground source of drinking water has been contaminated
as a result of man's activities. Recipients must contribute one-half
of the cleanup costs.

ADHS has identified the basic steps that need to be taken in re-
sponse to new cases of groundwater contamination. The objective is
to define the magnitude of the problem, identify potential sources
and evaluate the feasibility of remedial actions (see Table 4). The
remedial investigations have been undertaken by government agen-
cies, water suppliers, and responsible parties. Funding has been
provided through RCRA 3012, Superfund, state appropriations and
private sources.

Table &
GROUNDWATER CONTAMINATION RESPONSE STEPS

monitor all drinking water wells to ensure public safety (ADHS provides health guid-
ance, monitoring requirements, and laboratory support)

monitor all other identified wells to further define the extent of contamination and
characteristics of plume

evaluate historical and current land use in the area--SIA, tandfills, injection wells,
complaints

inspect and investigate potential source

conduct extensive monitoring including

. . shallow and deep soil samples

. . monitoring wells for vertical testing
. . measurement of static water levels

. . analyses for other contaminants

evaluate potential for cleanup of specific significant sources that may be contribut-
ing to the contamination

define and evaluate the alternatives for future use of the aquifer including
. . treatment alternatives

. . aquifer management

. . alternative sources

. . seasonal

select and implement preferred alternative
. . cleanup/treatment alternatives
. . aquifer management alternatives
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In addition to the necessary actions to correct these existing prob-
lems, ADHS has established the framework for an aggressive program to
prevent further degradation. Regulations have recently been adopted
for two vital preventive programs: the hazardous waste program and the
groundwater permits program. The intent of these regulations is to
control any discharges that may adversely impact groundwater. Most of
the potential source types listed in Table 3 are covered by one or the
other of these programs.

Surface water contamination resulting from "high tech" industry has
been controlled for a number of years through the National Pollutant
Discharge Elimination System and the Pretreatment Program. Discharges
in Arizona generally are in compliance with the permits, and with the
Arizona Surface Water Quality Standards.




P e gy S =N

R.B. Scott

ISSUES IN HAZARDOUS WASTE

The handling and disposal of wastes, particularly those which are
hazardous, requires strategic planning and management as well as opera-
tion involvement at all industrial levels in order to assure protection of
employee health, public health, and the environment. The regulations
which cover the management of waste within a given operation are com-
plex, extensive and far from reaching their final form. Consequently,
the EPA and the state will be amending current regulations as the
"state-of-the-art" continues to change. In order for industry to meet
these complex regulatory challenges, key management, technical and legal
staffs must be allocated to evaluate regulations for impact on each opera-
tion and process. Environmental engineering consultants, such as
Western Technologies Inc., will play an important role in support of such
evaluations.

There is no such thing as "clean industry." Regardless of the
product, there are wastes--as air pollutants, wastewaters, or solid
wastes. Depending upon the industry, it may be a teacup full of ex-
tremely hazardous liquid waste, or it may be thousands of tons per
month of nonhazardous solid waste.

The high technology firms have enjoyed the name '"clean industry"
for some time. Certainly, there are no tall smoke stacks with opaque
plumes and no NPDES permits for wastewater discharges. However, in
the past twenty years, the high tech industries have steadily evolved
into chemical process plants. TV sets are no longer built with vacuum

tubes. Instead, rows of circuit boards are neatly lined up and easily
and swiftly (and expensively) changed. Large computers are no longer
manufactured in tall cabinets with miles of wiring. Instead, computer

R. BRUCE SCOTT is Director, Chemical and Environmmental Materials Manage-
ment, Western Technologies, Inc., Phoenix, Arizona.
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chips are used with fantastic memories and intricate circuitry chemically
etched on their surface. Circuit boards are built with accurate and
detailed circuits created by electroplating processes. Sophisticated
chemicals, both liquid and gaseous, with jaw breaking names, are used
to produce the products that we, the public, demand and require.

In the late 1970s and early 1980s, the high technology industry in
the Silicon Valley area of California woke up one morning and discovered
drum after drum of chemicals sitting around, and thousands of gallons of
wastes being dumped into underground tanks or down sewers. Ques-
tions began to arise: What is this stuff? Why is it here? How do you
dispose of it? What's a Material Safety Data Sheet? Who can we get to
take this stuff away? What is "diethylene chicken fat," anyway?

We've all heard of Love Canal, Times Beach in Missouri, String-
fellow Acid Pits in California, and even Globe, Arizona with its asbestos
waste problems. As long as man is on this planet, we will find new and
innovative ways, and probably repeat some of the old methods, of mak-
ing messes. Even in the best run plants with staff who are properly
trained and environmentally conscious, spills do and will occur. An
Arizona high tech firm recently sprung a leak in a process pipe contain-
ing a solvent which appeared on EPA's dreaded list of hazardous wastes.
The solvent insisted on soaking through joints in a concrete pad and
into the ground. The firm wound up digging a sizeable pit to remove
the contaminated soil and had it disposed of at an approved disposal
site. Another firm used an underground tank for collection and storage
of liquid hazardous wastes. It was one employee's task to periodically
measure the level in the tank using a metal probe. He would insert the
probe through an opening in the top of the tank and bang the probe
against the bottom of the tank to assure an accurate level measurement.
After years of "banging," a small hole was punched in the tank and
some of the liquid waste leaked out. The tank and much of the sur-
rounding soil had to be removed.

New environmental issues will be faced by high technology industry
in the not too distant future. Or maybe it would be more accurate to
say that some of the old ones will be getting more attention.

The U.S. Congress is presently considering bills which will dramat-
ically increase the number of firms which will be regulated by the Re-
source Conservation and Recovery Act (RCRA). The present "small
quantity generator" definition establishes 1000 kg per month as the
borderline. That is, if a firm generates less than 1000 kg/month of
hazardous waste, it escapes regulations. The Senate recently reported a
bill which would lower that to 100 kg/month, while the House came up
with 25 kg/month. This would mean that the corner gas station, the job
shop plating bumpers, and dry cleaning establishments will come under
some form of hazardous waste regulation.

In another related congressional action, the U.S. Senate just at-
tached LUST to the RCRA reauthorization bill. LUST stands for Leaking
Underground Storage Tanks, a new proposed EPA program. EPA reports
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that 1.5 to 2 million underground storage tanks exist for gasoline alone.
It is estimated that 75,000 to 100,000 of these are now leaking. About
one million of the steel tanks now in the ground are more than sixteen
years old and unprotected--namely, no double liners and no periodic
testing. Even less is known about underground tanks used for pure
chemical or hazardous waste storage. Many firms in Arizona are aban-
doning underground tanks, having them removed, and replacing the
facilities with below ground vaults.

Hazardous air pollutants and Test Method No. 25 will become very
familiar terms to high tech firms. In many present facilities, solvent
degreasers, which are important to the ultra-clean conditions many high
tech parts require, are vented via fume hoods and short vent pipes to
the atmosphere. Some of the vented chemicals--1,1,1-trichloroethane,
methylene chloride, acetone, toluene--may be photoreactive in the atmo-
sphere, forming ozone and what we call "smog." Some degree of emis-
sion control will in all probability be required in the future.

The State of Arizona, through the Department of Health Services,
has taken the necessary steps to obtain full authorization regarding
hazardous waste regulatory activities. Final approval of the state's laws
and regulations by the EPA should occur in January 1985. Such ap-
proval will enable the EPA to step aside and the Department to run all
aspects of the hazardous waste management program in the state.
Arizona then will become one of over thirty states which can control its
own destiny from a hazardous waste standpoint. This should greatly
reduce the confusion and dual agency plan reviews, inspections and
enforcement actions.

Hopefully, with this new authority, HDS won't fall into the trap in
which EPA appears to be mired--a paperwork maze. An Arizona high
tech firm had been working on their Part B hazardous waste permit for
months and thought they had finally answered all of the criticisms and
comments of EPA. Then, another set of comments arrived from yet
another EPA reviewer. Where the application said "test," the reviewer

wanted "analyze." The changes were made. Several weeks went by and
a revised set of comments were received, this time changing "analyze"
back to "test." Neither change was needed and contributed nothing

toward hazardous waste management, except frazzled nerves at the
plant, a loss of respect for the EPA, and increased sales by the local
paper supply house.

The state still has some unfinished business, such as creation of
the hazardous waste disposal site near Mobile, Arizona. They've already
traveled a long hard road just to get site approval and a qualified
contractor. But Arizona industries have an even longer and more ex-
pensive road to California, Nevada, or Texas disposal sites. All hope
the Mobile site will begin operation before 1986.

The American way of life, as we know it today, depends upon an
abundance of manufactured material goods. Their manufacture generates
industrial waste as a by-product, some of it hazardous. If we are to
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continue to enjoy our present lifestyle, we must begin as a nation and as
a state to accept responsibility for working toward solutions of our
current environmental problems. It is these solutions that are essential
not only for our generation, but for generations to come.




F. Bangs

GROWTH IMPACTS AND HIGH TECHNOLOGY

The topic of this presentation is on the growth impacts of the high
tech industry. Are there growth impacts of high tech and can they be
quantified? Growth has both physical indices--such as population in-
crease in excess of births-deaths, new development, new jobs, and other
indices we measure through income: personal income, retail sales, state
and local tax revenues. It is important to understand the multiplier
effect in measuring an industry's impact on growth. For every dollar of
high tech investment, we get out 1.5 or 1.7 times that amount in our
local economy.

High tech firms desire to move to Arizona. But these firms are
cognizant of the importance of multipliers and the effect of industrial
location on the economy. For communities, before they build the
waterline or road, or has its 10A issue tax exempt bonds for a new
plant, they may wish to know whether they will get it back.

The College of Business and Public Administration at the University
of Arizona has developed a model to answer some of these questions.
The model includes the following components: cost side (cost-benefit
analysis); actions when firms leave or actions to reduce impacts when
they leave.

It is critical for local governments to implement techniques for cost
recovery if the costs exceed benefits. These may include exactions for
development approval, the use of user charges and special assessments
for improvements, development taxes on new growth and development
permission based on the planned installation of public infrastructure.

We took the model and increased employment in Maricopa County in
SIC code 193738 by 1000 persons, beginning in 1985 and continuing at

FRANK BANGS is an attorney with Schorr, Leonard and Felker, Tucson,
Arizona.
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that level through 1995. SIC codes include ordinance-related industries
(SIC 19); transportation equipment (SIC 37), and measuring, analyzing
and controlling instruments; photographic, medical, and optical goods;
watches and clocks (SIC 38).

Technically, SIC 19 no longer exists and industries that were in 19
were moved into either 37 or 38. This combined group is a high tech
group, including producers of aircraft equipment, guided missiles, space
propulsion units, engineering and scientific instruments, measuring
devices and meters, optical and medical and surgical instruments, etc.
This group does not include the Motorolas or IBMs, however.

The model shows the following changes:

Changes in Wage and Arizona Persona
Salary Employment Population Income
(000's) (000) ($ million)

1985 1.690 .668 50.387
1986 2.162 .998 72.156
1987 2.348 1.199 88.805
1988 2.435 1.321 96.675
1989 2.505 1.409 104.683
1990 2.597 1.490 113.156
1991 2.705 1573 123.500
1992 2.812 1.654 135.227
1983 2.912 1.729 148.078
1994 3.005 1.799 162.023
1995 3.093 1.866 177.054




D. Pontius

REGULATING ENVIRONMENTAL HAZARDS:
LEGAL/POLICY ISSUES

This presentation is intended to provide some thoughts on the legal
and policy issues associated with "contamination and cleanup" in Arizona,
with particular relevance to high tech industries. It is not easy to
generalize in this area for most of the federal and state statutes involved
are complex, relatively new, and in many cases, still evolving and
untested in the courts. Many of the problems never end up in court
but are negotiated, which is as it should be. It is always preferable to
have a matter resolved before going to court. It is always a roll of the
dice when you litigate. Much of what transpires in terms of trying to
explain the state-of-the-law is purely conjecture. On a case-by-case
basis, all you can do is try to match the appropriate statute to the
given situation and then try to figure out what the response will be by
the appropriate regulatory agency. Also, many of the major pollution
incidents have occurred in the more highly industrialized areas in the
east and midwest, and now in the Silicon Valley, although Arizona is
starting to make a name for itself as well.

In the past few years--certainly since Love Canal--there has been a
profound change in the way this country looks at waste disposal.
Suddenly, after years of benign neglect, we have discovered that all of
those things we have been putting in the ground and forgetting about
are ending up in people's basements and in public and private water
supplies, and, in some cases, causing deliterious health effects. The
contamination waste problem is widespread and was best described by
one federal judge:

DALE PONTIUS is an attormey with Streich, Lang, Meeks and Cardon, Tucson,
Arizona.
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For fundamental and deeply rooted psychological reasons, as
well as more mundane utilitarian considerations, it is charac-
teristic of man to bury that which he fears and wishes to rid
himself of. 1In the past, this ingrained pattern of behavior
has generally proved harmless, and, indeed, has often led man
to restore to the earth the substances he had removed from it.
In today's industrialized society, however, the routine prac-
tice of burying highly toxic chemical wastes has resulted in
serious threats to the environment and to public health.

In retrospect, it is incredible that it took us so long to realize we
couldn't continue those practices, but most environmental issues do not
get addressed until they reach crisis proportions. In any event, today,
the public awareness is there.

While there will probably always be those who continue to violate
the rules out of ignorance or negligence, along with a few "midnight
dumpers," most companies want to do what is right, and will therefore
not willfully pollute the environment. Given the tremendous costs of
cleanup we are seeing, it makes much more sense to be more careful in
the future with preventive engineering.

It will become increasingly more difficult to avoid those front end
costs, even if one wanted to. The Resource Conservation and Recovery
Act (RCRA), and other federal and state programs aimed at implementing
the "cradle to grave" concept for hazardous materials, will catch most
everyone sooner or later. In addition, the advent of new municipal
"pre-treatment" ordinances required by EPA to regulate what is dumped
into our public sewer systems should also serve to dramatically reduce
the pollutants that ultimately find their way to our water supply from
wastewater treatment plants.

The Arizona State Legislature passed its own "Little RCRA" last
year and accompanying regulations are now in place to begin the state
assumption of the RCRA program. Despite all the political hyperbole at
the time, the fact is the new state law is basically identical to the feder-
al law and was required to be "equivalent to and consistent with" that
law to become an EPA certified program.

The legislature was persuaded to take a small step beyond the
federal law. It authorized the Department of Health Services to consider
reporting requirements for so-called small generators of hazardous waste
which are currently exempt under federal law. In Arizona, some small
generators produce waste that could have a critical impact on our
groundwater supplies if improperly disposed. A very small amount of
TCE, for example, can go a long way once in the aquifer.

We all know that RCRA and Superfund are not a panacea for solv-
ing all hazardous waste problems. There are exemptions, including for
mining and refining operations, as well as continuing disputes over what
substances EPA considers to be hazardous. Some of these issues are
going to be dealt with soon in the Congress when RCRA is reauthorized.
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There is no question that the law will be toughened when this is done,
exemptions eliminated, and more small generators will be regulated.

Why? Because hazardous waste is indeed perceived by the pub-
lic-—and therefore most politicians of both parties--as a very serious
problem. It ranks extremely high on most lists of important issues,
right behind crime and the economy. You can hardly pick up a newspa-
per without reading of yet another hazardous waste problem. The laws
and regulations are falling in place both nationally and here in Arizona.
Over time, we will regulate most serious waste disposal. A remaining
question concerns what level of state and federal fiscal support will be
available for aggressive implementation and enforcement of the new laws.
Obviously, it will take a continuing commitment and a lot of money to
carry out the complex permit system devised for regulating the produc-
tion, transportation and disposal of hazardous wastes, and even more for
enforcement and cleanup efforts.

Some states are reacting aggressively. The California Legislature

has just passed a very tough bill in response to serious groundwater
pollution problems discovered in the Los Angeles-Riverside County area
from acid pits as well as problems in the Silicon Valley. If the bill is

signed, it will shut down any hazardous waste site within one-half mile
of a drinking water supply by 1988 unless it can be demonstrated that
the site is not leaking.

The Arizona Attorney General recently announced a cooperative
effort among state agencies to identify violators and crack down on
illegal disposal. |If the law is strictly enforced with stiff fines and
criminal penalties ‘imposed, it will get people's attention in a hurry and
go a long way toward gaining voluntary compliance on a broader scale.

What does all of this have to do with high tech industry? This
industry currently produces a fair amount of the 50,000 tons of hazard-
ous waste and 6.4 million tons of industrial waste that is estimated to be
produced in Arizona every year. We only need look to the Silicon Valley
to see what kind of problems can occur with a concentration of high tech
when hazardous waste is not controlled. These industries are sophis-
ticated and hopefully have learned a lot in the past few years. They
know they are going to be regulated no matter where they locate. They
cannot put hazardous waste in the sewers nor in back lot lagoons or
leaky underground tanks. Most, if not all, of the high tech industries
understand the new laws and are in the process of complying or have
complied. There is really no choice today.

With respect to attracting new high tech industry, it seems to me
that if Arizona is running a smooth and efficient regulatory program
without undue delay and expense to industry, we will attract our share
of these industries. Despite what has happened in Silicon Valley and
elsewhere, there is no reason not to encourage them from an environ-
mental viewpoint so long as the proper steps are taken to assure compli-
ance.
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Most companies would rather work with the state than the EPA.
There is a certain amount to be said for knowing your regulators and
for knowing what to expect. So, it is in Arizona's interest to get on
with its own RCRA program and for industry to urge the legislature to
support that effort in the budgeting process. All bureaucracies, by
nature, are difficult, but Arizona regulatory agencies have generally
worked cooperatively to solve problems.

It makes good sense to do a good job of controlling environmental
pollution.  Most industries come to Arizona because of its excellent
environment and lifestyle, but that will not continue if we fail to do a
good job of regulating. We are beginning to manage our water quantity
problems and we must give the same level of effort to our water quality
problems as well.

There needs to be a suitable place to put the hazardous waste that
is produced. The absence of a first-class hazardous waste site in
Arizona is a serious deficiency which will hopefully be corrected in the
near future. The expense in transportation and packaging of this waste
is significant and no doubt contributes to illegal dumping, so it is impor-
tant that a hazardous waste site be developed in Arizona in the near
future. The legislature was bold enough to take the heat and pick a
site a few years ago and hopefully, it won't be long before there is a
site convenient to most Arizona industry.

There is, however, a growing concern over the entire question of
land disposal of hazardous waste. As the amount of waste continues to
grow, the problem increases.

We have been squandering our water resources for many years and
only recently caught on to the value and, indeed, the necessity of
recycling and reusing our wastewater. The same recycling attitude is
emerging about solid waste, including hazardous waste. We cannot bury
it all, nor should we.

The Arizona Chamber of Commerce is embarking on what will hope-
fully be the first step toward a viable waste exchange program in this
state. There is evidently a lot of value in some of this waste, and
maybe the free enterprise system can find a way to make it profitable.

As mentioned, RCRA is in the process of being amended and some
of those proposed changes would limit land disposal altogether for some
types of hazardous waste. Those who have an interest should get
involved in the discussions and see if the changes are feasible. The
legislature should take a look at this question as well and determine if
legislative authority is necessary or if incentives should be provided.

Jay Lehr, national expert on water quality, painted a fairly rosy
picture in 1983 as to our ability to cope with groundwater pollution
problems before they reach the disaster level. He claims that only about
one percent of our national groundwater supply is currently contaminated
and that, at the most, probably only another one percent will be pollut-
ed before the problem can be brought under control in the next decade
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or so. The people in Tucson or those living near Indian Bend Wash in
Phoenix and Scottsdale may not be comforted by that fact.

Dr. Lehr is basically correct. We have discovered the problem and
it is now occupying a major place in the national political arena. The
average citizen understands that our water supply is vital to health and
survival. While there is not the same level of debate over these issues
as there is over wilderness areas and parks, or protecting endangered
species, it is a gut issue for people regardless of political persuasion.

That is not to say that there is not industry concern about what
type of programs Arizona should develop. The Chamber of Commerce
and the industry are vigorously contesting the adoption of the new state
groundwater quality permit program. They have gone to court, claiming
these regulations go too far and exceed the Department of Health Ser-
vice's authority over non-point sources of disposal as well as other
aspects of groundwater quality regulation.

Last year, Dr. Lehr said that Arizona is now one of the most
progressive states in the county with its new groundwater protection
program. | believe his statement was a bit premature. It remains to be
seen whether this new program will survive the current political and
legal attack it faces and be implemented. On paper, the permit program
is very comprehensive and far-reaching and will, if implemented, do a
great deal to prevent future disposal practices that could lead to water
contamination from sources other than those regulated under the RCRA

program.
The program is prospective in nature and seeks to reduce or elimi-
nate pollution from new and existing sources. It will take a long time to

implement even if the proposed rules survive or if new legislation is
enacted. There is no question that the current state law is unclear and
clarification of who has what authority is needed. The ultimate question
is: Do we want a council made up in large part of industry representa-
tives setting policy or should it be done by a department such as DHS?
That debate will continue this year in the legislature.

There is an active campaign underway to legislate water quality
protection by initiative in 1986. This is not the way to resolve these
problems. Certainly, the threat of an initiative could prod the legisla-
ture to act, but the results.in an area this complicated are unpredict-
able. One way or the other, Arizona is going to embark in the next few
years on a major effort to regulate discharges and disposal of pollutants
to our water.

An equally important question, however, concerns what to do about
all the existing problems. Cleaning up our existing water quality messes
(and we are finding new ones every day in Arizona and elsewhere) and
assessing legal and financial responsibility is an enormous task that
presents even more of a challenge to policymakers, lawyers and judges
than that of devising future programs.

There is Superfund, of course. In 1980, Congress enacted the
Comprehensive Environmental Response Compensation and Liability Act
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("CERCLA") to compliment RCRA and provide a fund for EPA to pay for
remedial measures where there is an imminent risk to the public health
or the environment. Obviously, Superfund has its limitations. It is
currently funded to only $1.6 billion, and so far, only a few of the most
serious sites known to exist have been designated for Superfund status.
And it is a difficult and time-consuming process to qualify a site.

In Arizona, there is no separate fund for the cleanup of non-
Superfund sites, as has been established in other states. There is a
state water quality assurance revolving fund established to provide
money to political subdivisions for cleanup of contaminated groundwater
for potable consumption, but is insufficient for most purposes.

Under Superfund, the appropriate state must agree to put up a
percentage of the matching money for the cleanup and mitigation plan.
Thus, if a site is not designated for Superfund, the problem may go
unresolved unless the state can take enforcement action and find a
responsible party who is able to pay the cleanup costs. For example, it
sometimes requires drilling numerous test and monitoring wells to trace
pollution, a very expensive process.

Congress is probably going to beef up this fund to $10 billion or so
over the next few years, but even that will not be enough to deal with
all the known problem sites in a timely fashion. There are thousands of
abandoned sites and at least 30,000 hazardous waste dumps. An outdated
estimate put the cleanup bill for just the known sites at $50 billion.

In Arizona, only three sites have been designated so far. They
include: Indian Bend Wash in the Phoenix/Scottsdale area due to the
TCE discovered there; the Hughes-Airport TCE problem area in Tucson;
and the Globe asbestos site. Without Superfund, the state must either
forego cleanup or pursue a civil action and seek injunctive and monetary
relief against owners of contaminated sites and landfills, including,
presumably, some municipalities.

The Superfund approach is to identify the problem, develop a clean-
up and mitigation plan to alleviate it as soon as possible, then determine
who is legally responsible and attempt to recover the costs from those
parties. Despite the extremely broad language of the law, it is not an
easy task to prove legal culpability, particularly since the activities in
question usually occurred years ago. These often involved disposal of a
variety of different products by a variety of different companies.

There are few easy-fact situations in hazardous waste cases. It is
not as simple as A suing B, claiming B is maintaining a nuisance or is
polluting A's water supply. In many cases, B acquired the property
from someone else, who may have acquired it from another who owned it
when the alleged pollution occurred. The issues are complex. Did the
purchaser acquire the property with knowledge of the past practices that
occurred there? Did he assume responsibility for those practices or did
he, in fact, continue some of these or even different activities? Were
those activities illegal at the time? Did they make inquiries or should
they have made inquiries when they purchased the land?
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Chances are, these and any number of other facts will make for a
complicated and technically complex lawsuit, one that will be protracted
and cost a great deal for all concerned. In addition, what is the proper
corrective action and level of damages? Should we spend millions to
decontaminate the water to drinking water status, or is it enough to
contain the problem from spreading further?

Is it enough in some cases merely to prevent additional leaching and
not require expensive excavation even if the water supply will be con-
taminated to some extent? Just how clean is clean is a question that is
hotly debated between the EPA and industry.

What other damages are appropriate for the neighboring landowners
or the government? Must the responsible parties provide an alternative
water supply when one has been contaminated? Finally, is the state
liable for allowing the polluting to continue without enforcement, as in
some cases may have occurred?

There are any number of problem sites in Arizona besides the
Indian Bend Wash and the Hughes situations. Industries will be asked
to fork up substantial sums of money to remedy past disposal practices,
even it the practices were inadvertenit or were considered acceptable at
the time. Congress made RCRA and Superfund retroactive to cover
activities that preceded enactment. Fair or not, it is apparently the
law.

The courts are getting increasingly tough on defendants in such
civil actions, but there are still many gray areas when it comes to
finding who is responsible and for how much. Legal questions remain
concerning strict liability, joint and several liability in apportioning
damages and successor owner liability.

In the early 1970s a landfill in New Jersey accepted for disposal
about nine million gallons of assorted industrial and chemical wastes.
Later, the landfill operation ceased and the property was subsequently
sold. The new buyers knew the site had been used as landfill, but did
not inquire as to whether hazardous wastes had been deposited there.

In the early 1980s, contaminants began to show up. Arsenic, lead,
benzene, vinyl chloride, and other equally attractive substances were
found in significant quantities, leaching from the fill in an ever expand-
ing plume into the local drinking water aquifer. This aquifer supplied
water to numerous private wells and about ten wells from the adjoining
city. Many of these wells became unusable and others would become so
in a matter of time.

The city and the EPA sued the original owners, as well as the
current owners of the lanafill. EPA sought a preliminary injunction
based on the RCRA standard that there was an imminent and substantial
danger of serious contamination and threat to public health and the
environment. The remedy sought was in the form of an injunction, but
would have required the defenidants to pay for an extensive hydrological
study of the area in order to devise a strategy to contain and mitigate
the pollution and protect the water supply. They also asked that the
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defendants pay the costs of obtaining an alternative water supply for
those affected.

In this case, the trial court denied the injunctions. On appeal, the
Court of Appeals affirmed the District Court decision, but did say that
RCRA and the Safe Drinking Water Act did provide sufficient authority
to allow for this kind of equitable relief.

The Appeals Court said that the trial court may have had valid
reasons for denying an injunction in this case. The decision may have
been influenced by the fact that the EPA had subsequently amended the
lawsuit and brought in all of the other parties who may have disposed of
hazardous waste in the landfill, in addition to the two owners. The
Court mentioned the fact that the current and previous owners may not
have had the financial ability to pay those costs and that Superfund,
which had been subsequently enacted, provided EPA a method for pro-
ceeding and seeking reimbursement from those found to be liable.

In addition, the Court found that the statutes may also be used
against dormant waste disposal sites through the restraining of further
disposal--in other words, "leaking" is a form of continuous disposal from
the landfill. In this way, the government can seek relief from a current
owner of the property who had nothing to do with the original sin.

The Court also said that the sale of the property did not relieve
the original owners of their accountability. In this instance, the Court
found important the fact that the subsequent owners were sophisticated
buyers who obtained the property for lower price and should have had
knowledge of what was in the landfill, or at least have made inquiries.
Thus, the issue of a subsequent owner's knowledge or level of sophis-
tication may be the key to determining his liability.

This case is illustrative of how difficult it is to sort out blame and
achieve the proper result in one of these complex contamination cases.

If it is true, as some believe, that we are just beginning to see the
tip of the iceberg in the form of contamination of our groundwater
aquifers, particularly in the urban areas of the state, consultants and
lawyers will be busy over the next few years. We certainly have our
share of landfills, and they are generally located in the floodplains
where access to the hydrological cycle is almost certain. It is amazing
that we put our waste sites in the worst possible spots, but we did.

One reason we are hearing the "tip of the iceberg" scenario is that
we are consistently finding more contamination. Several out-of-state
major developers who are considering locating in Arizona want to check
water quality very thorcughly. Even DHS will admit that the current
level of public and private water testing is woefully inadequate.

There should be much more testing of public and private water
supplies arouna the state. Many private wells and smaller water com-
panies are rarely tested and certainly not for everything we now know
exists. Adequate testing should be emphasized over the next few years.

Despite Jay Lehr's optimism in 1983, concerning the future of water
quality, there are still major contamination cleanup problems ahead to




47

correct. These efforts will surely tax our ingenuity and most obviously
our pocketbooks.

There is no question that we have to do more to regulate ground-
water quality in the future. The public will demand it and it is in our
economic interest to do so; it is central to our ability to grow and
attract new industry and yet maintain our quality of life. There is no
reason we cannot resolve both industry's and environmental concerns.
Again, it is a question of providing the same level of commitment to
water quality as we have had to provide to our water quantity manage-
ment issues.




J. Andelin

ISSUES IN ASSESSING AND
MANAGING HIGH TECH

The Office of Technology Assessment

The Office of Technology Assessment (OTA) is one of four analyt-
ical agencies supporting the U.S. Congress. It is ultimately governed
by a Board of Directors, consisting of twelve Members of Congress--split
evenly between the House and the Senate, and between Republican and
Democrat. The breadth of political views of the Board has given it both
the freedom to recognize and explore diverse viewpoints and responsi-
bility to do so in the most objective way it can. This is further
encouraged by the Advisory Council, made up of scientific and technical
leaders from around the country.

OTA undertakes its technology assessments at the request of com-
mittees, not individual members, focussing on the policy issues relevant
to the jurisdiction of the requesting committees. This requires not only
an analysis of the technical aspects of the problem, but also a careful
investigation of the economic, environmental, and political ones as well.
The issues that reach OTA's attention can rarely be resolved on techni-
cal grounds alone. In fact, they can rarely be fully resolved even if all
aspects are taken into account. OTA can almost always, however, sort
the facts upon which everyone agrees from assumptions and philosophical
interpretations that may be controversial. Experience shows that this
can dramatically elevate the level of debate and may even accelerate the
decisionmaking process itself.

From OTA's earliest days, it has incorporated extensive external
reviews into each of its major studies, including an advisory panel that
follows the complete study from beginning to end and dozens of other
reviewers for specific chapters or issues. OTA is careful to include

DR. JOHN ANDELIN is Assistant Director, Office of Technology Assessment
to the U.S. Congress, Washington, D.C.
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representatives of all major stake-holders for a given issue--including
industry, academia, not-for-profit organizations, citizen groups, state
and local government, and, informally, any relevant federal agencies.
Only in this way can OTA be sure that they have considered a broad
enough range of viewpoints and that each final report is as objective as
possible.

Recent OTA Reports

Several recent reports are relevant to the issue of keeping natural
resources and high technology compatible. Here are a few results.

s Technology, Innovation and Regional Economic Development1

State and local governments, universities, and private sector
organizations nationwide have generated hundreds of initiatives to
attract and support high technology industry. Though too recent
and too varied to evaluate systematically, the initiatives have
resulted in some new linkages between government, universities and
industry.

For most communities, the greatest opportunity may lie in encour-
aging business innovation from within, rather than trying to attract
businesses from other regions. Important to this end are good
communication links, both formal and informal; a labor force with
varied skills, including managers and entrepreneurs; a supporting
technical infrastructure, including existing industry, universities,
experts and advisers; financial capital; and close and persistent
community efforts.

High technology industries grew faster in the last decade than
other industries and are likely to be one of the faster growing
sectors in the next decade. Nonetheless, because of the small size
of this sector today, only 8-9 percent of new jobs are predicted to
be in high tech industries themselves (using a broad definition of
high tech industries). More jobs will be created in other industries
that incorporate high tech products in their processes or products.

An extensive federal effort to promote regional high technology
development is not necessary, but better coordination of existing
programs is.

2. Technology and Management Strategies for Hazardous Waste Controll
The Environmental Protection Agency's (EPA) regulations for

hazardous waste management do not effectively detect, prevent, or
control the release of toxic substances into the environment,
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particularly over the longer term. EPA's risk assessment proce-
dures for selecting Superfund sites and for developing RCRA
regulations have serious technical inadequacies that weaken

protection of the public.

Financial restraints and lack of technical resources will make it
difficult for states to fulfill their increased responsibility for waste
management policy. Ten to forty billion dollars will be needed for
cleaning up the 15,000 uncontrolled sites of previous disposals so
far identified.
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