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In the cover photo, Kavavow Kiguktak, an Inuit hunter from the village of Grise Fiord on Ellesmere Island high in the Canadian arctic, jumps
across ice floes as he hunts seals on the Arctic Ocean. He depends on experience, courage, and traditional knowledge to find his way through this
dangerous, constantly shifting environment. As remote and exotic as Kav’s life may seem to most of us, he also is interconnected to the modern
world. In 1999, the government of Canada transferred two million square kilometers of land back to the Inuit people. Commercial air routes and
modern telecommunications now connect the widely dispersed residents of the vast new territory of Nunavut.

But links to the outside world also bring problems to these northern people. Alcoholism, AIDS, and suicide are the main killers of Inuit people
between 15 and 35 years old. Air pollutants from cities and industries in Europe, Russia, China, and North America drift northward into the Arctic.
During the winter, the industrial smog in remote areas of Nunavut can be higher than in London or New York. Furthermore, as contaminants
accumulate and are concentrated in arctic food webs, they reach toxic levels in the fish, seals, and sea birds eaten by the Inuit.

This photo provides a good metaphor for our global environmental situation. Like Kav, we face dangerous, rapidly changing environmental
conditions. It will take courage, knowledge, and effort to find our way out of our current environmental dilemmas. [ hope you’ll find information
and inspiration in this book to help in your journey toward a better, safe, more equitable world.
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he Chinese ideogram for

“crisis” combines the char-

acter wei, meaning danger, with

the character ji, denoting oppor-

tunity. This is a good descrip-

tion of our global environment

situation. We are dangerously close to pushing biological communi-

ties and biophysical processes beyond the point from which they can

recover. At the same time, our greatly increased understanding of the

natural world and how it works gives us an opportunity to repair the

damage we have caused and to find new, more efficient, and more

environmentally friendly ways of providing the goods and services

we need. British ecologist Norman Myers points out that the current

generation of students has the advantage of being the first in history

to have the information, resources, and motivation to do something

to solve our environmental crisis. Unfortunately, he adds, if solutions

to some of our most pressing problems aren’t found quickly, this gen-
eration also may be the last to have a chance to do so.

I hope that you will find this book a valuable source of infor-
mation about our global environment, as well as an inspiration for
solutions to the dilemmas we face. Everyone has a role to play in
this endeavor. Whether as students, educators, researchers, activists,
or consumers, each of us can find ways to contribute in solving our
common problems.

WHO MAKES UP THE AUDIENCE
FOR THIS TEXT?

This book is intended for use in a one- or two-semester course in
environmental science, human ecology, or environmental studies at
the college or advanced placement high school level. Because most
students who will use this book are freshman or sophomore non-
science majors, I have tried to make the text readable and accessi-
ble without technical jargon or a presumption of prior science
background. At the same time, enough data and depth are presented
to make this book suitable for many upper-division classes and a
valuable resource for students who will keep it in their personal
libraries after their formal studies are completed.

WHY DID I WRITE THIS BOOK?

I have taught aspects of environmental science in a variety of set-
tings for about 40 years. Although the earliest of these classes
focused primarily on natural history and conservation, I found my
interests and concerns changing in the 1970s. Two broad areas of
environmental science that seemed important to me weren’t cov-
ered in the existing textbooks. One of these is global concerns. We
live in an highly interconnected world; the coal burned in China,
or the nuclear waste dumped in the ocean by Russia, or the pesti-
cides used on farm crops in Central America affect all of us. The
other area is environmental justice and the human dimensions of
environmental issues. Although my original interests in the envi-
ronment were primarily wilderness and wildlife issues, the Civil
Rights Movement of the 1960s opened my eyes to the conditions
in inner cities and the role of economics, health, policy, and law in
environmental concerns. Ecology remains the heart of environ-
mental science, but students also need to know something about
the roles of human institutions and social sciences to be educated
environmental citizens. It’s gratifying to see that since the first edi-
tion of this book was published in 1990, concerns about environ-
mental ethics and social justice are appearing in other textbooks
as well.

WHY THIS COVER PHOTO?

I’'m especially pleased with the cover photograph of this edition of
Environmental Science. It shows Kavavow Kiguktak, an Inuk hunter
jumping across ice floes as he looks for seals off the coast of
Ellesmere Island in Canada’s high arctic. In spite of the extremely
harsh conditions they face, the Inuit people have used traditional
knowledge and a strong ethic of cooperation and sharing to live in
harmony with their environment for thousands of years. Cultural
traditions inform Kav about how many seals he can take from the
common pool resource, the respect he must show his prey, and how
he shares his catch with other members of his community. He
depends on experience and courage to find his way across the con-
stantly shifting ice floes.
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In several ways, this image also serves as a good metaphor for
our current environmental issues. As he jumps from one ice block to
the next in the ever-shifting ice pack, Kav is constantly looking
ahead, evaluating risks and opportunities, and making reasoned judg-
ments. He faces great danger—a fall into the frigid ocean could be
fatal—but the ice also provides an opportunity to move far out from
the shore as he hunts. Simply standing still just isn’t an option in this
situation; Kav must keep moving to stay afloat. In much the same
way, it takes courage, foresight, and nimble footwork for us to find
a way out of the complex, constantly changing environmental prob-
lems we now face. We can’t simply remain where we are, but must
use every skill at our disposal to find a safe path to the future.

Although he lives in a remote and exotic part of the world,
Kav is affected by events occurring far away. As a resident of the
new territory of Nunavut, he is participating in a bold new experi-
ment in self-rule and self-determination. New job opportunities are
opening up for First Nations people as they take control of their
ancestral territory. During the brief arctic summer, Kav, for instance,
is a seasonal ranger at the remote Ellesmere National Park. In the
summer of 1998, I made a two-week backpacking trip to this harsh,
but beautiful landscape (see figure 15.9). One of the main attrac-
tions of hiking there is the opportunity to see arctic animals such as
the white wolves, musk ox, Perry caribou, narwhal, polar bears, and
arctic hares, all of which have had so little contact with humans that
they are generally unafraid of us. Unfortunately, there seems to be
a widespread decline in many of these arctic species. The cause isn’t
known for certain, but one suspicion is that global climate change
coupled with pollution carried by wind currents from industrial cen-
ters far to the south may be playing a role. While a disappointment
to visitors, this decline could be devastating for residents like Kav
who try to maintain traditional ways of life.

WHATS NEW IN THIS EDITION?

The most difficult thing about writing a broad, introductory text
like this is incorporating all the interesting and important material,
keeping it current, and still resisting the temptation to let it grow
to encyclopedic size. By careful pruning, I’ve managed to add sig-
nificant new features to each edition of this book while still main-
taining a reasonable length. I have had the good fortune in working
on this revision to have more than one hundred reviews from col-
leagues at colleges and universities across North America. They’ve
offered many useful criticisms and suggestions for improving the
book. If you are one of those reviewers, you have my most sincere
thanks.

Two New Chapters

* A new introductory chapter presents suggestions to
students about why environmental science is interesting
and useful, how to study, how to prepare for tests, critical

XVi

thinking, and concept maps. These topics are presented in
the beginning of the book so students can begin to use
them immediately. This is the kind of information that
most of us cover in the first lecture of a class. No other
book goes into the fundamentals of critical thinking theory
and application found here.

» The other new chapter, “Environmental Policy, Planning
and Law,” begins with a discussion of the policy cycle of
agenda setting, problem definition, implementation, and
evaluation by which public policy is established. The
environmental law section defines statutory, case, and
administrative law, a level of sophistication never before
presented in an environmental science textbook. Also
included are current concepts such as alternative dispute
resolution, wicked problems, resilience in ecosystems and
institutions, the precautionary principle, arbitration and
mediation, and collaborative approaches to community-
based planning. If our students are going to be educated
environmental citizens, they need to know how these
processes work.

New Case Studies

Every chapter in this book begins with a case study designed to
introduce the main topic and pique student interest. Three-quarters
of these case studies are new to this edition and most are based on
very recent news stories to emphasize the currency of environ-
mental issues. All of them have been expanded from previous ver-
sions to be more substantive and meaningful. Overall, the total
number of boxed readings have been reduced in this edition so that
the remaining ones can be more substantial.

More Environmental Ethics

Because critical thinking has been moved from chapter 2, “Envi-
ronmental Ethics and Philosophy,” to the new introductory chap-
ter, space is now available to present environmental ethics in
greater detail. Notice that this discussion takes a pluralist approach.
There is no prescribed “earthmanship ethics” that divide the world
into bipolar camps. A variety of worldviews and ethical perspec-
tives are presented and students are invited to think for themselves.
Similarly, the discussion of science isn’t limited to positivist, reduc-
tionist approaches, but recognizes the validity of descriptive and
interpretive sciences.

New Information on Ecological Economics

Chapter 8, “Ecological Economics,” has been revised to include a
major new section on green business, eco-efficient economy, the
Natural Step movement, and “design for the environment.” These
topics are both very current and are also positive examples of what
we can do to improve environmental quality.
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Other Significant Changes
(A complete list of changes to this edition
can be found on the accompanying website.)

» Data in tables, graphs, figures, and the text copy have been
thoroughly updated.

e Chapter 9, “Environmental Health and Toxicology,” has a
new treatment of infectious diseases that emphasizes
emergent diseases and how drug resistance is selected for
different microorganisms.

» Major revisions and corrections have been incorporated in
chapter 16, “Environmental Geology,” including new
information on earthquakes and flooding, and a new
opening case study, “Earthquake in Turkey.”

e Chapter 17, “Air, Climate, and Weather,” has a helpful new
illustration on how tornadoes form, and a new diagram and
discussion on El Nifio/Southern Oscillations.

¢ Chapters 19, “Water Use and Management,” and 20,
“Water Pollution,” have been updated with new data and
current information.

e Chapter 21, “Conventional Energy,” opens with a new case
study about the potential for a vast new oil supply under
and around the Caspian Sea and how that affects regional
politics, including the war in Chechnya.

* An important section has been added to chapter 22,
“Sustainable Energy,” on the current topics of fuel cells
and hybrid gas/electric automobiles.

e Much new and/or corrected material appears in chapter 23,
“Solid, Toxic, and Hazardous Waste,” such as international
toxic shipping, and in chapter 25, “What Then Shall We
Do?.” Chapter 25 now focuses much more succinctly than
in the past on ways we can work individually and
cooperatively to build a better world.

HOW IMPORTANT IS SUSTAINABILITY
AND ENVIRONMENTAL CITIZENSHIP?

Ultimately the aims of this book are to foster attitudes of steward-
ship and environmental citizenship, and to encourage the goals of
economic, ecological, and social sustainability. In the preamble to
the United Nations Earth Charter, the authors declare, “In an
increasingly interdependent world, it is imperative that we, the cit-
izens of Earth, declare our responsibility to one another, the greater
community of life, and future generations.” Among the principles
proposed by the Earth Charter are:

1. Respect Earth and all life, recognize the interdependence
and intrinsic value of all beings.

2. Care for the community of life in all its diversity as a
responsibility shared by everyone.

Preface

3. Strive to build free, just, participatory, and sustainable
communities.

4. Secure peace and Earth’s abundance and beauty for present
and future generations.

I hope the readers of this book will come to share those goals and
to understand the reasons they are so important.

—William P. Cunningham
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This book is designed to be useful as a self-education tool
for students. To facilitate studying and encourage higher-
level thinking, each chapter begins with a set of Objec-
tives based on major concepts that students should
master, and a listing of ESP CD-ROM Topics that are

chapter-related. A short Opening Story, taken from

recent news events, follows, setting the subject in con-
text and illuminating the importance of the material to be
discussed. Key Terms, indicated by boldface type, are
defined in context where they are first used and are also
listed in the Glossary for quick reference.
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Gentlemen, there is no more money. We shall have to start using our brains.
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ESSENTIAL STUDY PARTNER %

The Essential Study Partner (ESP) CD-ROM that accompanies
this textbook contains additional information on the following
topics:

+ classical, neoclassical, natural resource, and ecological econom
populations: economics: worldviews

nanrenewsbl nncv\nhlv and proven resources: populations

ecanomic:

" of resources:
economics: resources

resource sustainability. technology, and conservation: populations
economics: sustsinability

environmental costs and the Index of Sustainable
Welfare (ISW): populations: economics: sustinability
cost-bencfit analysis: populations: economics: sustainability
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Cultural Whaling in
the Pacific Northwest

On May 17, 1999, for the first time in more than
70 years. members of the Makah tribe from
Washington's Olympic peninsula struck and
killed a gray whale. Using a mixture of modern
technology and ancient traditions, nine men pad-
dling a handmade cedar canoe drew close enough
1o harpoon the 20-ton whale, afier which high-
speed motarboats closed in o kill the wounded
animal with 50 caliber anti-tank rflc.

For months before the hunt, native people,
animal rights groups, sea conservation societics,

1o farming, logging. or
factory jobs.

Since their protec-
tion under the Endan-
pered Species Act and
the International Whal-

an, gray whales

able and encouraging
recovery. The popul-
tion today is thought (o
be around 26,000 ani-
mals and is growing ot
about 2.5 percent per
year, It may well have
reached the carrying capacity of its habitat. In
1999 sei u'mM( estimated that about 800 whales

and members of the wh hing indusiry

had engaged in shouting matches, racial slurs,
political maneuvering, media campaigns. and
dangerous. motorboat confrontations as each
side tried 10 promote its own views. Al issue is
a complex mixture of intemational environ-
mental policy, aboriginal culture and hunting
rights, cthical values, commercial interests. and
politics that is not casy to resolve. This case
study presents a good opportunity for you to
practice critical thinking skills.

For at least 1500 years the Makah people
collected fish and shellfish and hunted for seals,
whales, and sea otters along this section of fog-

coast. The 1855 Treaty of Neah Bay
recognized the right of the Makah people 1o
hunt whales, the only sueh covenant in United
States history. By the beginning of the twenti-
cth century, however, commercial exploitation
had driven nearly into extinction the whales.
seals, otters, and fish on which the Makah once
depended. Fewer than 2000 Pacific gray whales
survived out of a historic population of about
30000, By 1920, most Makah had given up
their traditional subsistence culture and wned

died of their 4000-
mile migration from Baja Califomia to the Arc-
tic. A sustainable harvest might actually be
beneficial for the whale population. When the
specics was removed from the US. endangered
species ist in 1994, the Makah announced their
intention to resume whaling under their treaty
rights. They consider this an important step in
recovering their traditional culture and combating
the poventy, drugs. alcoholism, violence, and
despair that have afflicted their community.
Reviving the rituals, discipline, and pride of
whaling, they belicve, could lead 1o a cultural
renaissance for their peaple.

To anti-hunting groups, killing magnifi-
cent. intelligent, social animals like whales is
tantamount to murder. In their view, caling for
& sustainable harvest of whales is equivalent 1o
establishing  sustainable level of genocide of
torture. This isn't subsistence hunting, they
claim, because the Makah haven't depended on
whale meat for many years and don’t need it
now. To the Makah and their supporters from
whaling nations such as Japan and Norway, on
the other hand. it is hypocritieal 10 condemn

Members of a Makah whaling crew set outin their handmade cedar canoe
on a practice run. Whale hunting is central in the Mukah culture. but is
oppased by animal rights groups.

hunting marine mammals when most Ameri

cans happily cat the millions of cattle, pigs,
shecp. and other animals slaughtered every year
in commercial packing plants.

How would you approach this complex
question” What information would you need
1o determine whether Indian claims for cultural
traditions should take precedence over ethical
rights of wild animals? Does the fact that
native people have suffered cconomically and
socially give them s standing? Should
subsistence hunting be limited to traditional
t00ls and people who have a demonstrated
nutritional need? What information sources
would you regard as refinble and authoritative
in this situation? How would you decide whom
or what (o believe?

As you study environmental science, you
will find that many of the dilemmas we face,
like this question of hunting whales by native
people, require & combination of scientific data
and contextual sensitivity and empathy,
Because humans are involved, questions of his-
tory. culture, ethics, and politics also come into
play. How would you resolve this clash in
waorld views? Can you suggest & compromise
that might defuse this tense situation?

Case Studies, “In Depth” Boxes, and
“What Do You Think?” Essays, many with
“Ethical Considerations” attached, give
students real-life examples to evaluate and a
chance to practice critical thinking skills and
formulate reasoned opinions. These boxes
are carefully planned to build upon chapter
content and are long enough to present
important, real information.



The “What Can You Do?” Listings help students to
learn that small, individual steps can make a real differ-
ince in affecting our environment.

Profiles of ordinary people in environmental careers are
scattered throughout the text. Giving students models
with whom they can identify will help them consider how
they might pursue a career in an environmental area.
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Fisheries Biologist
Robyn Angliss

.

Would you like a job that includes field surveys
of whales and porpoiscs in Alaska and devel-
oping marine policy? Robyn Angliss has done
both in her job at the United States National
Marine Fisheries Service (NMFS). Although
her title is fisheries biologist, Robyn special-
izes in mammals, especially marine mammals,
How can you get work that takes you to

icy and administration would be a good idea.
She transferred 1o a job at NMFS headquarters
in Washington, DC, where she worked on reg-
ulations to manage interactions between
marine mammals and U.S. commercial
eries, briefed staff members of the U.S. House
and Senate on marine mammal issues,
warkshops on policy issues for scientists, envi-

fish-

and held

beautiful places to study charismatic animals?
Robyn was in her junior year of college and was
thinking about a career in marine intertidal ecology
when a friend invited her to be part of a summer field study

in Prince William Sound, Alaska. to photograph whales and exam-
ine the effects of the Exxon Valdez oil spill on killer whales and
humpback whales. Although the offer came just days before she
was scheduled to go home for summer vacation, she aceepted and
headed north for a wildemess adventure. While working in Alaska,
Robyn met the researcher from NMFS who was funding her proj-
ect. The next fall, back in Seattle for her final year at the Univer-
sity of Washington, Robyn offered to volunteer for the NMFS
researcher she met in Alaska to get some experience and to con-
tinue 10 learn more about marine wildlife. After a few months of

ronmental advocates, and representatives of the
commercial fishing industry. Robyn enjoyed being
involved in policy formulation and she feels that her
improved understanding of the policy process and impor-

tant legislation will be invaluable during her future career.
Currently, Robyn is back in Seaule as u fisheries biologist
for NMFS. In addition to her continuing work on harbor seal pop-
ulations in Alaska, she has recently been involved in a project on
wildlife management funded by Yellowstone National Park. Ranch-
ers who raise cattle on lands surrounding Yellowstone worry that
bison migrating out of the park during the winter may carry bru-
cellosis, u disease that causes cattle 1o abort their calv
Robyn's duty is 0 analyze management alicrnatives dy
reduce the probability that bison will transmit the disease to |

volunteering, 4 part-time paid position became available, and by cattle herds.
the time she graduated, Robyn was work| i i
ical technician (wildlife) at NMFS.

For three years, Robyn spent abou
the Alaska coast from Ketchikan to Poin|
bowhead, gray, and heluga whales from tft
bor porpoisc and killer whales from boatsf
in Seattle, she cataloged and analyzed phd
ies, and wrote reports. While employed nf

able for desired uses can be considered pollution. Worldwid
most serious water pollutants, in terms of human health, are path-
sgenic organisms from hunian and animal wastes. We hase tri-
ditionally taken advantage of the capacity of ccosysiems to
| destroy these org
[ these systems have
1 sewage treatment systems are needed that purify wastewater
before it is released 1o the environy
In indus tions. tonic chemical wastes have
become an increasing problem. Agricultural and industrial che
| icals have been released or spilled 1nto surface waters and are
U seeping into groundwater supplies, The extent af this problem is
obhably not yet fully appre
Ultimately, all water ends up in the acean. The
Targe that it would seem impossible for human activities
a significant impact on it bt pollution levels in the ocean are
|| ncreasing. Major poltution are oil spills from
|| tanker bilge pumping or accidents and ol well blowaits. S
T and sewage watfalls dischange fertifizers, pesticides. organic
d toxic chemicals that have a vanety of dek
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QUESTIONS FOR REVIEW

1 Defi
2 List eight 1
Ie for

-

L

auses of o

e

water pollution,

jor categaries of water pollutants and give an
each category

3 Describe eight major sources of water pollution in the United
States. What pollution prohlems are associated with euch
source?

4 What s Pfiesteria and why i

S What is eutrophication? What

t dangerous”

6 What ure the arigins and effects of siltation”

7. Describe primary, secondary, and fertiary processes for
sewage treatment, What is the quality of the effluent from
cach of these processes?

K. Why do combined storm and sanitiry sewers cause water qual
ity problems? Why does separating them also cause problens”
9. What pollutants are regulated by the Clean Water Act? What
goals does this act set for abatement fechnology”
10, Descrbe reme, d how they work

on teehniques

QUESTIONS FOR CRITICAL THINKING

1. How precise is the estimate that 2 billion people
i water? Would it ke o difference if the estimate i+
O by 10 percent ar SO percent’

we

CHAPTER 20 Witer Pollution

effects on marine ecosystenms. We usually think of

inand waterways, bt this ¢

sedin

activi
mines and tilings piles deliver sediment and toxic materiaks o
nversand fakes. Water pollution s s major source af humn
problemms, As mich as 80 percent of alldiscase
Tiom death cach year may be attnbutable

industrial, domestic, and agri
1ol of water pollution. Natural processes
have o high cop
these systems become overloaded and in
tion levels are 100 high. M
n removing on
Sldge s often co
il maternals. Reducing the sources of these mateials is ofien
the be

3

il

5

6o

7

8

9

eek.

At the end of each chapter, a Summary and a set of Questions for Review pro-
vide an opportunity for students to test their understanding of the material just
covered, while Questions for Critical Thinking are designed to stimulate cre-
ative, analytical thinking and to serve as a springboard for class discussions.
Additional Information on the Internet lists important chapter topics for
which there are hyperlinks, available on the accompanying website, to help
students with study and research.

trophication

o nutrient addition)
oceur in oceans s well
The imajor water pollutants in ferms of quantity are sil and
s Bromuss production by aquatic organisms, land ero- |
use discharge all contribute 10 this problem. Addition

ased prodictivity a process of

¢ witer quality. Tn some sreas, drainage from

ih
¢ and some 25 mi

water contamination
Appropriate fand-use practices and careful disposal of 7
altural wastes are essential for con-
v living organisms |
nove or destroy water pollutants, but
fective when pollu-
nicipal sewage treatment is effective
wastewater, but the sewage |
tals and other (oxic indus

solution 1o our pollution problems

How wauld you define adequte sanitation” Think of some
situations i’ which people might have different defimtions
for this term

Do vou think that water pollution is worse now than it was in
the past” Whit considerations g0 into a judgement like this?
How do vour persanal experiences influence your opinion”

What additional information would you need to ke o judge-
ment shout whether conditions are getting better or worse”
How would you weigh different sources, types, and effects of
watter pollution”

Tmagine yourself in s developing country with a severe short-
age of clean water. What would you miss most if sour water
supply were suddenly cut by 90 percent”

Why has the EPA changed 1o total maximum daily pollution
loads and watershed management” What are the major impli-
wations of this chunge”
Propanents of deep well injection of hizandous wastes argue
that it will probably never be cconomically feasible 1o pump
water out of aquifers more thin | kilometer below the sur-
face, Therefore, they sy, we might as well use those aguifers
for hazardous waste storage. 0 you agree? Why or why not”
Under what conditions might sediment in water or cullural
eutrophication be beneficial? How should we balance posi

e and negative effects?

Suppose that part of the silt in a river is natural and par is
humian-caused. 1 one pollution but the other nor?

10, Suppose that you own a lake hut it is very polluted, An engi-

neer offers options for various levels of cleanup. As you
increase water quality, you also increase costs greatly. How
clean would you want the water o be—fishable, swimma-
ble. drinkable—and how much would you be willing to pay
10 achieve your goal? Make up your own numbers. The point
I8 10 examine your priorities and values,

KEY TERMS

atmospheric deposition

best uvailable, economically
achievable technology
(BAT)

best practicable control

448 curophic 450
nonpoint sources 448
oligotrophic 450
oxygensag 450
point sources 44§
primary treatment

469

technology (BPT) 469 466
biochemical oxygen redtide 451

demand (BOD) 450 secondary treatment 467
coliform bacterin - 449 tertiary treatment 467

cultural eutrophication 450
dissolved oxygen (DO)
content

thermal plume 455
otal maximun daiy loads

450 (TMDL) 456

effluent sewerage 467

an

ADDITIONAL INFORMATION ON THE INTERNET

Visit our website at hutp://www mihhe com/environmentalscience/
for specific information about each of the topics below:

Hogwatch Water Pollug

o and fiudusteial Frming

the Deadly Dinofly

 Clean Up Europe:

I Rivers Newwork: linking human nights and environ-

mental protection

Office of Wetlands, Oceans, and Wasersheds

and Harmful Algal Bloons (Woods Hole Oceanograpd

NOAA Office of Respanse and Restoration: oil spill remedia
ef Bleaching
Water Quality in the LS, by
EPA Drinking Water Quality Standards
Gound Water Quality

W

d Waste International

PART FOUR  Physical Resources




1. Class Activities and Assessment Guide (CAAG). Proper assessment
is critical to your grading system, and this brand new (free) ancillary
for instructors reflects the most recent studies of assessment and ways
that students learn. Available in print, or on the website, key compo-
nents of this invaluable text include:

¢ a “Resource Locator” that pulls together appropriate material from
numerous sources to help instructors get the most out of every chapter

* avariety of classroom activities, all cross-referenced in the Resource
Locator and complete with assessment guides

* guidelines for constructing a good test

* Bloom’s taxonomy for identifying levels of questions

objective test questions with answers

short answer/essay questions with assessment guides

. Computerized Testing Software offers the objective test questions
that are in the CAAG in electronic format for ease in class testing and
grading.

. A set of 100 Transparencies is available to users of the text. These
acetates include key figures from the text, including new art from this
edition.

. Environmental Science and Ecology Visual Resource Library
(VRL) CD-ROM. This classroom presentation CD includes images
from an ecology text and two environmental science textbooks, plus
hundreds of photographs.

. The Student Study Guide is completely reworked for this edition,
linked to the ESP and to the Online Learning Center, and includes activ-
ities based on both of these resources. The student study guide is avail-
able in print and on the website.

The Essential Study Partner (ESP) CD-ROM is a student
tutorial CD containing high-quality 3-D animations, inter-
active study activities, illustrated overviews of key topics in
environmental science, and self-quizzes and exams for each
important unit.

information
center

For Macintosh
and Windows

S
Essential
Study Partner

Environmental Science

The resale of this CD-ROM violates copyright laws.

_Course Wey Site

Home —

Btucent
center

In@ErUCtor
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.
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R ISBN 0-07-303867-9

N
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A comprehensive Website (http://www.mhhe.com/environ-
mentalscience/) offers numerous resources for both students
and instructors in the form of our Online Learning Center.
Features include chapter-related hyperlinks, interactive lec-
ture notes, answers to critical thinking questions, study ques-
tions, case studies, practice quizzing, key term flashcards,
PageOut—our web page design tool, animations, current
global environmental issues, and much more.

N\
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The Online
Learning Genter

Your Password to Success

www.mhhe.com/environmentalscience (click on cover)

This text-specific website allows students and instructors from all
over the world to communicate. Instructors can create a more
interactive course with the integration of this site, and students
will find tools such as practice quizzing, key term flashcards, case
studies, global environmental issues, and chapter-related hyper-

links, that will help them improve their grades.

Student Resources
Study questions

Practice quizzing
Hyperlinks to chapter topics

information
nter

Case studies
Global environmental issues
Key term flashcards

Instructor Resources

Class activities and assignment
. center
guide
Links to related websites R or
. . center
to expand on particular topics
Interactive lecture outlines
Case studies
Test item file

Global environmental issues

Sample syllabi

Imagine the advantages of having so many
learning and teaching tools
all in one place—all at your fingertips—FREE.

Contact your McGraw-Hill sales
representative for more information
or visit www.mhhe.com.




PageOut

Proven. Reliable. Class-tested.

More than 10,000 professors have chosen PageOut to create course
websites. And for good reason: PageOut offers powerful features,
yet is incredibly easy to use.

Now you can be the first to use an even better version of PageOut.
Through class-testing and customer feedback, we have made key
improvements to the grade book, as well as the quizzing and discus-
sion areas. Best of all, PageOut is still free with every McGraw-Hill
textbook. And students needn’t bother with any special tokens or
fees to access your PageOut website.

Customize the site to
coincide with your lectures.

_Conrre Wey Site

Complete the PageOut
templates with your course

information and you will Home —
have an interactive syllabus Instructor —
online. This feature lets Syllabus —-

Destinations —

you post content to coin-
cide with your lectures.
When students visit your
PageOut website, your syl-
labus will direct them to
components of McGraw-
Hill web content germane
to your text, or specific
material of your own.

Discussions —

i
Home | Instructor | Syilabus | Destinations | Discussions |

New Features based on

customer feedback: Short on time? Let us do the work.
* Specific question selection for quizzes Send your course materials to our McGraw-
- _ Hill service team. They will call you for a 30
¢ Ablht}’ to copy your course and sha're 1t minute consultation. A team member will
with Colleagues or use as a foundation for then create your PageOut website and pro-

a new semester vide training to get you up and running.

Contact your McGraw-Hill Representative
Enhanced grade book with for details.

reporting features

Ability to use the PageOut discussion area
or add your own third party discussion
tool

’

Contact your McGraw-Hill sales
representative for more information
or visit www.mhhe.com.
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McGraw-Hill Higher Education Introduces:

Coming Soon

INTERACTIVE e-SOURCE

CUNNINGHAM - SAIGO

" A GLORAL CONCERN

sixth edition

I e

Environmental Science:
A Global Concern

by Cunningham and Saigo

2001 « 0-07-290932-3
www.mhhe.com/environmentalscience/

INTERACTIVE e-SOURCE is an exciting
student resource that combines McGraw-
Hill print, media, study, and web-based
materials into one easy-to-use CD-ROM.
This CD-ROM provides cutting-edge
technology that accommodates all
learning styles, and complements the
printed text. This CD provides a truly
non-linear experience by using video,
art, web-based, and other course materi-
als to help students organize their study.
Best of all, INTERACTIVE e-SOURCE is
free with your new textbook purchase.

The following features illustrate
the benefits of INTERACTIVE e-SOURCE.

* All narrative, art and photos, PLUS
expertly crafted animations and video
are included in the interlinked HTML
files of the full textbook.

* 'Targeted web links encourage focused
web research.

* A powerful search engine enables students
to improve studying by locating targeted
content quickly and easily.

* An annotation function allows students to
enhance their studying by personalizing
e-SOURCE material with their own specific
notes or comments.

° By using the highlighting function (and
their choice of highlight color), students
can quickly identify important concepts
as they review their materials.

* The media gallery organizes all non-text

content on the CD and presents it as a
clear menu. This allows students to
perform non-linear searches as well as
retrieval of any media content relevant to
their specific studying needs.

A customized binder function allows
students to extract important information
and customize their materials for

future reference.

A special read feature converts written text
to audio, enabling students to

listen to important concepts and hear the
proper pronunciations of key terms.

Contact your McGraw-Hill sales
representative for more information
or visit www.mhhe.com.




Essential Study Partner CD-ROM

A free study partner that engages, investigates, and reinforces what you are learning from your

textbook. You'll find the Essential Study Partner for Environmental Science: A Global Concern to

be a complete, interactive student study tool packed with hundreds of animations and learn-

ing activities. From quizzes to interactive diagrams, you’ll find that there has never been a bet-

ter study partner to ensure the mastery of core concepts. Best of all, it’s FREE with your new

textbook purchase.

The topic menu
contains an inter-
active list of the
available topics.
Clicking on any
of the listings
within this menu
will open your
selection and will
show the specific
concepts pre-
sented within
this topic. Click-

The unit pop-up menu is accessible at any time within the

program. Clicking on the current unit will bring up a menu

of other units available in the program.

To the right of the
arrows is a row of
icons that represent the
number of screens in a
concept. There are three
different icons, each
representing different
functions that a screen
in that section will
serve. The screen that is
currently displayed will

Introduction

ing any of the highlight yellow and
concepts will visited ones will be
move you to checked.

your selection. ! S

You can use the W, etarred 1 1 P st e v 1 s 8 Ay nombos ot spaca

UP and DOWN T b :Q:;':" i e il The activity icon
arrow keys to e represents an
move through interactive

the topics. learning activity.
Along the bottom of the screen you The page icon The film icon

will find various navigational aids. represents a page of represents an

At the left are arrows that allow you informational text. animation screen.

to page forward and backward
through text screens or interactive
exercise screens. You can also use
the LEFT and RIGHT arrows on
your keyboard to perform the

same function.

Contact your McGraw-Hill sales
representative for more information
or visit www.mhhe.com.
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