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Assessment of Volcanic Threat and Monitoring Capabilities in the United States
:.Mount RainierMyth and GeologyDay Hiking Mount St. Helens

Volcano Deformation
This volume develops a research plan to study and monitor Mount Rainier, an
active Cascade volcano located about 35 km southeast of the Seattle-Tacoma
metropolitan area. The book also addresses issues of communication and
coordination among geoscientists, social scientists, planners, and responsible
authorities, so that research results can be used to support hazard reduction
efforts.

Extreme Natural Hazards, Disaster Risks and Societal
Implications
Volcanoes of North America capitalises on the vast body of volcano literature now
available to present, in a single source, detailed information about volcanoes found
in North America. It contains brief accounts, written by leading experts in
volcanology, of over 250 volcanoes and volcanic fields formed during the last 5
million years. The volcanoes of the continental United States, Alaska, Hawaii, and
Canada are described. The precise location of each volcano is given, and the
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volcano is classified by type. Information about composition and eruptive history is
also included. Each narrative description is accompanied by a photograph, a map
of each location, and an extremely helpful statement on how to reach each
volcano. The entries are mostly written at a level understandable by lay readers,
but technical terms are also used and a background in geology is advantageous.
Volcanoes of North America will be a standard reference work for practising
volcanologists, petrologists, and geochemists, and to some extent, geographers. In
addition, the maps and the 'How to get there' sections make this a highly valuable
book for anyone interested in natural history or fascinated by volcanoes.

The High-Mountain Cryosphere
Mount Rainier National Park (N.P.), General Management Plan
Roadside Geology of Mount Rainier National Park and Vicinity
In the early 1960s, the emergence of the theory of plate tectonics started a
revolution in the earth sciences. Since then, scientists have verified and refined
this theory, and now have a much better understanding of how our planet has
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been shaped by plate-tectonic processes. We now know that, directly or indirectly,
plate tectonics influences nearly all geologic processes, past and present. Indeed,
the notion that the entire Earth's surface is continually shifting has profoundly
changed the way we view our world.

The Challenge of Rainier
As environmental problems move upward on the public agenda, our knowledge of
the earth's systems and how to sustain the habitability of our world becomes more
critical. This volume reports on the state of earth science and outlines a research
agenda, with priorities keyed to the real-world challenges facing human society.
The product of four years of development with input from more than 200 earthscience specialists, the volume offers a wealth of historical background and current
information on Plate tectonics, volcanism, and other heat-generated earth
processes. Evolution of our global environment and of life itself, as revealed in the
fossil record. Human exploitation of water, fossil fuels, and minerals. Interaction
between human populations and the earth's surface, discussing the role we play in
earth's systems and the dangers we face from natural hazards such as
earthquakes and landslides. This volume offers a comprehensive look at how earth
science is currently practiced and what should be done to train professionals and
adequately equip them to find the answers necessary to manage more effectively
the earth's systems. This well-organized and practical book will be of immediate
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interest to solid-earth scientists, researchers, and college and high school faculty,
as well as policymakers in the environmental arena.

Solid-Earth Sciences and Society
Hunting for fossils with a preeminent guide and teacher Michael Novacek, a worldrenowned paleontologist who has discovered important fossils on virtually every
continent, is an authority on patterns of evolution and on the relationships among
extinct and extant organisms. Time Traveler is his captivating account of how his
boyhood enthusiasm for dinosaurs became a lifelong commitment to vanguard
science. He takes us with him as he discovers fossils in his own backyard in Los
Angeles, then goes looking for them in the high Andes, the black volcanic
mountains of Yemen, and the incredibly rich fossil badlands of the Gobi desert.
Wherever Novacek goes he searches for still undiscovered evidence of what life
was like on Earth millions of years ago. Along the way he has almost drowned,
been stung by deadly scorpions, been held at gunpoint by a renegade army, and
nearly choked in raging dust storms. Fieldwork is very demanding in a host of
unusual, dramatic, sometimes hilarious ways, and Novacek writes of its alluring
perils with affection and discernment. But Time Traveler also makes sense of many
complex themes - about dinosaur evolution, continental drift, mass extinctions,
new methods for understanding ancient environments, and the evolutionary
secrets of DNA in fossil organisms. It is also an enthralling adventure story.
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Eruption
Documents the events leading up to and following the eruption of Mount St. Helens
in May 1980 as well as the twenty-year process of the mountain's ecological
rebirth.

Volcanic Eruptions and Their Repose, Unrest, Precursors, and
Timing
Serendipity placed David Johnston on Mount St. Helens when the volcano rumbled
to life in March 1980. Throughout that ominous spring, Johnston was part of a team
that conducted scientific research that underpinned warnings about the mountain.
Those warnings saved thousands of lives when the most devastating eruption in
U.S. history blew apart Mount St. Helens, but killed Johnston on the ridge that now
bears his name. Melanie Holmes tells the story of Johnston's journey from a natureloving Boy Scout to a committed geologist. Blending science with personal detail,
Holmes follows Johnston through encounters with Aleutian volcanoes, his work
helping the Portuguese government assess the geothermal power of the Azores,
and his dream job as a volcanologist with the U.S. Geological Survey. Interviews
and personal writings reveal what a friend called "the most unjaded person I ever
met," an imperfect but kind, intelligent young scientist passionately in love with his
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life and work and determined to make a difference.

Measure of a Mountain
Fluid flow and solute transport within the vadose zone, the unsaturated zone
between the land surface and the water table, can be the cause of expanded
plumes arising from localized contaminant sources. An understanding of vadose
zone processes is, therefore, an essential prerequisite for cost-effective
contaminant remediation efforts. In addition, because such features are potential
avenues for rapid transport of chemicals from contamination sources to the water
table, the presence of fractures and other channel-like openings in the vadose
zone poses a particularly significant problem, Conceptual Models of Flow and
Transport in the Fractured Vadose Zone is based on the work of a panel
established under the auspices of the U.S. National Committee for Rock Mechanics.
It emphasizes the importance of conceptual models and goes on to review the
conceptual model development, testing, and refinement processes. The book
examines fluid flow and transport mechanisms, noting the difficulty of modeling
solute transport, and identifies geochemical and environmental tracer data as
important components of the modeling process. Finally, the book recommends
several areas for continued research.
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Department of the Interior and Related Agencies
Appropriations for Fiscal Year 1996: Department of the
Interior, nondepartmental witnesses
Don Swanson, who received the GSA Mineralogy, Geochemistry, Petrology, and
Volcanology Division's Distinguished Geologic Career award in 2016, has adopted a
detailed, field-oriented approach to studying problems of great volcanologic
importance across a range of compositions and spatio-temporal scales. Swanson's
work has resulted in a series of fundamental contributions that have advanced
understanding of the Columbia River flood basalts, Cascade volcanic arc, and
Hawai'i, and his insights have been applied not only around the world, but across
the solar system. This volume emphasizes the role of field volcanology as a
window into better understanding volcanic processes past and present, and
highlights, in particular, those places and processes where Swanson's insights have
been particularly impactful.

Coal Waste Impoundments
On May 18, 1980, people all over the world watched with awe and horror as Mount
St. Helens erupted. Fifty-seven people were killed and hundreds of square miles of
what had been lush forests and wild rivers were to all appearances destroyed.
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Ecologists thought they would have to wait years, or even decades, for life to
return to the mountain, but when forest scientist Jerry Franklin helicoptered into
the blast area a couple of weeks after the eruption, he found small plants bursting
through the ash and animals skittering over the ground. Stunned, he realized he
and his colleagues had been thinking of the volcano in completely the wrong way.
Rather than being a dead zone, the mountain was very much alive. Mount St.
Helens has been surprising ecologists ever since, and in After the Blast Eric
Wagner takes readers on a fascinating journey through the blast area and beyond.
From fireweed to elk, the plants and animals Franklin saw would not just change
how ecologists approached the eruption and its landscape, but also prompt them
to think in new ways about how life responds in the face of seemingly total
devastation.

Volcanoes of North America
In The Measure of a Mountain, Seattle writer Bruce Barcott sets out to know
Rainier. His method is exploratory, meandering, personal. He begins by encircling
it, first by car then on foot. He finds that the mountain is a complex of mossbearded hemlocks and old-growth firs, high meadows that blossom according to a
precise natural timeclock, sheets of crumbling pumice, fractured glaciers, and
unsteady magma. Its snow fields bristle with bug life, and its marmots chew rocks
to keep their teeth from overgrowing. Rainier rumbles with seismic twitches and
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jerks—some one-hundred-thirty earthquakes annually. The nightmare among
geologists is the unstoppable wall of mud that will come rolling down its slopes
when a hunk of mountain falls off, as it does every half century (and we’re fifty
years overdue). Rainier is both an obsession and a temple that attracts its own
passionate acolytes: scientists, priests, rangers, and mountain guides. Rainier is
also a monument to death: every year someone manages just to disappear on its
flanks; imperiled climbers and their rescuers perish on glaciers; a planeload of
Marines remains lodged in ice since they crashed into the mountain in 1946.
Referred to by locals as simply "the mountain," it is the single largest feature of the
Pacific Northwest landscape—provided it isn’t hidden in clouds. Visible or not,
though, it’s presence is undeniable.

Fire Mountains of the West
Time Traveler
"This book is the first peer-reviewed collection of papers focusing on the potential
of myth storylines to yield data and lessons that are of value to the geological
sciences. Building on the nascent discipline of geomythology, scientists and
scholars from a variety of disciplines have contributed to this volume. The
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geological hazards (such as earthquakes, tsunamis, volcanic eruptions and cosmic
impacts) that have given rise to myths are considered, as are the sacred and
cultural values associated with rocks, fossils, geological formations and
landscapes. There are also discussions about the historical and literary
perspectives of geomythology. Regional coverage includes Europe and the
Mediterranean, Afghanistan, Cameroon, India, Australia, Japan, Pacific islands,
South America and North America. Myth and Geology challenges the widespread
notion that myths are fictitious or otherwise lacking in value for the physical
sciences." -- BOOK JACKET.

Eruptions of Hawaiian Volcanoes
On October 11, 2000, a breakthrough of Martin County Coal Corporationâ€™s coal
waste impoundment released 250 million gallons of slurry in near Inez, Kentucky.
The 72-acre surface impoundment for coal processing waste materials broke
through into a nearby underground coal mine. Although the spill caused no loss of
human life, environmental damage was significant, and local water supplies were
disrupted. This incident prompted Congress to request the National Research
Council to examine ways to reduce the potential for similar accidents in the future.
This book covers the engineering practices and standards for coal waste
impoundments and ways to evaluate, improve, and monitor them; the accuracy of
mine maps and ways to improve surveying and mapping of mines; and alternative
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technologies for coal slurry disposal and utilization. The book contains advice for
multiple audiences, including the Mine Safety and Health Administration, the Office
of Surface Mining, and other federal agencies; state and local policymakers and
regulators; the coal industry and its consultants; and scientists and engineers.

Source-book for Volcanic-hazards Zonation
A full-length account of a story covered in a Pulitzer Prize-nominated article
documents the 1992 mountaineering venture during which co-author Jim Davidson
and his best friend, Mike Price, ascended Mount Rainier before a tragic fall that
instantly ended Mike's life and forced Jim to climb to safety with sparse equipment.
Reprint.

Field Trip to Pliocene in the Ventura Basin
The United States has more than 65 active or potentially active volcanoes, more
than those of all other countries except Indonesia and Japan. During the twentieth
century, volcanic eruptions in Alaska, California, Hawaii, and Washington
devastated thousands of square kilometers of land, caused substantial economic
and societal disruption and, in some instances, loss of life. More than 50 U.S.
volcanoes have erupted one or more times in the past 200 years. Recently, there
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have been major advances in our understanding of how volcanoes work. This is
partly because of detailed studies of eruptions and partly because of advances in
global communications, remote sensing, and interdisciplinary cooperation. The
mission of the Volcano Hazards Program (VHP) is to "lessen the harmful impacts of
volcanic activity by monitoring active and potentially active volcanoes, assessing
their hazards, responding to volcanic crises, and conducting research on how
volcanoes work." To provide a fresh perspective and guidance to the VHP about
the future of the program, the Geologic and Water Resources Divisions of the
United States Geological Survey (USGS) requested that the National Research
Council conduct an independent and comprehensive review. Review of the U. S.
Geological Survey's Volcano Hazards Program is organized around the three
components of hazards mitigation. Chapter 2 deals with research and hazard
assessment. Chapter 3 covers monitoring and Chapter 4 discusses crisis response
and other forms of outreach conducted by the VHP. Chapter 5 describes various
cross-cutting programmatic issues such as staffing levels, data formats, and
partnerships. Chapter 6 offers a vision for the future of the Volcano Hazards
Program, and Chapter 7 summarizes the conclusions and recommendations of the
preceding chapters. Throughout the report, major conclusions are printed in italics
and recommendations in bold type. The committee has written this report for
several different audiences. The main audience is upper management within the
USGS and the VHP. However, the committee believes that scientists within the VHP
will also find the report valuable. The report is written in such a manner as to be
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useful to congressional staff as well.

Mount St. Helens
Encyclopedia of Natural Hazards
Published by the American Geophysical Union as part of the Field Trip Guidebooks
Series, Volume 106. This guidebook is for a six-day excursion between Issaquah,
Washington (east of Seattle), and Portland, Oregon, that emphasizes the Tertiary
and Quaternary volcanic geology of the western Columbia Plateau and the Cascade
Range of southern Washington and northern Oregon (Figures 1 and 2). The
guidebook summarizes the geology of selected areas along the route and provides
a brief introduction to the general volcanic history of the Columbia River Basalt
Group and the southern Washington Cascades. An extensive but not exhaustive
bibliography accompanies the guidebook. The road logs are designed to be selfguiding; as such, they are more complete than necessary for guided bus
excursions.

A Hero on Mount St. Helens
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This Dynamic Earth
Mount Rainier National Park, Washington
After the Blast
Few subjects have caught the attention of the entire world as much as those
dealing with natural hazards. The first decade of this new millennium provides a
litany of tragic examples of various hazards that turned into disasters affecting
millions of individuals around the globe. The human losses (some 225,000 people)
associated with the 2004 Indian Ocean earthquake and tsunami, the economic
costs (approximately 200 billion USD) of the 2011 Tohoku Japan earthquake,
tsunami and reactor event, and the collective social impacts of human tragedies
experienced during Hurricane Katrina in 2005 all provide repetitive reminders that
we humans are temporary guests occupying a very active and angry planet. Any
examples may have been cited here to stress the point that natural events on
Earth may, and often do, lead to disasters and catastrophes when humans place
themselves into situations of high risk. Few subjects share the true interdisciplinary
dependency that characterizes the field of natural hazards. From geology and
Page 15/28

File Type PDF Mount Rainier Active Cascade Volcano
geophysics to engineering and emergency response to social psychology and
economics, the study of natural hazards draws input from an impressive suite of
unique and previously independent specializations. Natural hazards provide a
common platform to reduce disciplinary boundaries and facilitate a beneficial
synergy in the provision of timely and useful information and action on this critical
subject matter. As social norms change regarding the concept of acceptable risk
and human migration leads to an explosion in the number of megacities, coastal
over-crowding and unmanaged habitation in precarious environments such as
mountainous slopes, the vulnerability of people and their susceptibility to natural
hazards increases dramatically. Coupled with the concerns of changing climates,
escalating recovery costs, a growing divergence between more developed and less
developed countries, the subject of natural hazards remains on the forefront of
issues that affect all people, nations, and environments all the time. This treatise
provides a compendium of critical, timely and very detailed information and
essential facts regarding the basic attributes of natural hazards and concomitant
disasters. The Encyclopedia of Natural Hazards effectively captures and integrates
contributions from an international portfolio of almost 300 specialists whose range
of expertise addresses over 330 topics pertinent to the field of natural hazards.
Disciplinary barriers are overcome in this comprehensive treatment of the subject
matter. Clear illustrations and numerous color images enhance the primary aim to
communicate and educate. The inclusion of a series of unique “classic case study”
events interspersed throughout the volume provides tangible examples linking
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concepts, issues, outcomes and solutions. These case studies illustrate different
but notable recent, historic and prehistoric events that have shaped the world as
we now know it. They provide excellent focal points linking the remaining terms in
the volume to the primary field of study. This Encyclopedia of Natural Hazards will
remain a standard reference of choice for many years.

Conceptual Models of Flow and Transport in the Fractured
Vadose Zone
Review of the U.S. Geological Survey's Volcano Hazards
Program
Hawaiian Volcanoes, From Source to Surface is the outcome of an AGU Chapman
Conference held on the Island of Hawai‘i in August 2012. As such, this monograph
contains a diversity of research results that highlight the current understanding of
how Hawaiian volcanoes work and point out fundamental questions requiring
additional exploration. Volume highlights include: Studies that span a range of
depths within Earth, from the deep mantle to the atmosphere Methods that cross
the disciplines of geochemistry, geology, and geophysics to address issues of
fundamental importance to Hawai‘i’s volcanoes Data for use in comparisons with
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other volcanoes, which can benefit from, and contribute to, a better understanding
of Hawai‘i Discussions of the current issues that need to be addressed for a better
understanding of Hawaiian volcanism Hawaiian Volcanoes, From Source to Surface
will be a valuable resource not only for researchers studying basaltic volcanism
and scientists generally interested in volcanoes, but also students beginning their
careers in geosciences. This volume will also be of great interest to igneous
petrologists, geochemists, and geophysicists.

Best Climbs Cascade Volcanoes
For general readers or seasoned geologists, Fire Mountains of the West begins with
an introduction to volcanoes, the processes that create them, and the glaciers that
sculpt them. The heart of the book is a fascinating biography of each of the major
volcanoes of the Cascades and Mono Lake area. Dramatic photos and illuminating
maps and diagrams illustrate the visible features and hidden activity of these
volcanoes. From the subterranean lava tube caves of the Medicine Lake volcano to
the fire-and-ice formation of Mount Garibaldi, from the cataclysmic collapse of
Crater Lake to the incinerating blast of modern Mount St. Helens, and from deadly
volcanic gas presently killing trees at Mammoth Mountain to massive mudflows
waiting to burst from Mount Rainier, this book brings to life in dynamic, crystalclear language the geologic story of our western mountainscape.
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The Ancient Volcanoes of Oregon
The Cascade volcanoes dominate the landscape in the Pacific Northwest. Best
Climbs Cascade Volcanoes showcases the best routes on eighteen of these
incredible mountains, from gentle glacier routes suitable for novice climbers to
steep, classic mountain faces that will challenge the seasoned expert. Includes: ¦
Mount Rainier ¦ Mount St. Helens ¦ Mount Baker ¦ Mount Hood ¦ Mount Bachelor ¦
Mount Adams ¦ Mount Shasta ¦ and many more . . .

Cenozoic Volcanism in the Cascade Range and Columbia
Plateau, Southern Washington and Northernmost Oregon
Provides a definitive overview of the global drivers of high-mountain cryosphere
change and their implications for people across high-mountain regions.

Field Volcanology: A Tribute to the Distinguished Career of Don
Swanson
Catastrophic Debris Flows Transformed from Landslides in
Volcanic Terrains
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The Ledge
Volcanoes and eruptions are dramatic surface man telemetry and processing, and
volcano-deformation ifestations of dynamic processes within the Earth, source
models over the past three decades. There has mostly but not exclusively localized
along the been a virtual explosion of volcano-geodesy studies boundaries of
Earth's relentlessly shifting tectonic and in the modeling and interpretation of
ground plates. Anyone who has witnessed volcanic activity deformation data.
Nonetheless, other than selective, has to be impressed by the variety and
complexity of brief summaries in journal articles and general visible eruptive
phenomena. Equally complex, works on volcano-monitoring and hazards mitiga
however, if not even more so, are the geophysical, tion (e. g. , UNESCO, 1972;
Agnew, 1986; Scarpa geochemical, and hydrothermal processes that occur and
Tilling, 1996), a modern, comprehensive treat underground - commonly
undetectable by the ment of volcano geodesy and its applications was human
senses - before, during, and after eruptions. non-existent, until now. Experience at
volcanoes worldwide has shown that, In the mid-1990s, when Daniel Dzurisin (DZ
to at volcanoes with adequate instrumental monitor friends and colleagues) was
serving as the Scientist ing, nearly all eruptions are preceded and accom in-Charge
of the USGS Cascades Volcano Observa panied by measurable changes in the
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physical and tory (CVO), I first learned of his dream to write a (or) chemical state of
the volcanic system. While book on volcano geodesy.

Living on an Active Earth
Hawaiian Volcanoes
*CLICK HERE to download sample hikes from Day Hiking Mount St. Helens* 80 dayhiking routes, summit routes, camping options, and more General details on
visitors’ centers and nature trails along each of the four major Monument access
roads Popular winter trails also included Whether you just want to stretch your legs
on a short interpretive trail near the visitors’ center or you’re looking for an
uncrowded backcountry route on the side of an active volcano, Day Hiking: Mount
St. Helens will help you select the adventure you’re looking for. This addition to the
popular "Day Hiking" series includes a new feature: hikes of less than 3
miles—nature and interpretive trails—that are featured in short write-ups, without
a point by point description or map. They are a bonus to the meat of this collection
of the best trails on Mount St. Helens and in the surrounding forests. The guide
also includes photos, maps, descriptions, and driving directions to all the longer
trails, indicating those with camping sites and opportunities to link hikes for multiPage 21/28
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day adventures. The book is organized according to the mountain’s aspects—east
side, west side, south side, or north side, which is how many people explore it.
**Mountaineers Books designates 1 percent of the sales of select guidebooks in our
Day Hiking series toward volunteer trail maintenance. For this book, our 1 percent
of sales is going to Washington Trails Association (WTA). WTA hosts more than 750
work parties throughout Washington’s Cascades and Olympics each year, with
volunteers clearing downed logs after spring snowmelt, cutting away brush,
retreading worn stretches of trail, and building bridges and turnpikes. Their efforts
are essential to the land managers who maintain thousands of acres on shoestring
budgets.

Department of the Interior and Related Agencies
Appropriations for Fiscal Year 1996
Volcanic eruptions are common, with more than 50 volcanic eruptions in the United
States alone in the past 31 years. These eruptions can have devastating economic
and social consequences, even at great distances from the volcano. Fortunately
many eruptions are preceded by unrest that can be detected using ground,
airborne, and spaceborne instruments. Data from these instruments, combined
with basic understanding of how volcanoes work, form the basis for forecasting
eruptionsâ€"where, when, how big, how long, and the consequences. Accurate
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forecasts of the likelihood and magnitude of an eruption in a specified timeframe
are rooted in a scientific understanding of the processes that govern the storage,
ascent, and eruption of magma. Yet our understanding of volcanic systems is
incomplete and biased by the limited number of volcanoes and eruption styles
observed with advanced instrumentation. Volcanic Eruptions and Their Repose,
Unrest, Precursors, and Timing identifies key science questions, research and
observation priorities, and approaches for building a volcano science community
capable of tackling them. This report presents goals for making major advances in
volcano science.

Assessing the TMDL Approach to Water Quality Management
An Assessment of Volcanic Threat and Monitoring Capabilities
in the United States :.
A unique interdisciplinary approach to disaster risk research, including global
hazards and case-studies, for researchers, graduate students and professionals.

Mount Rainier
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The destructive force of earthquakes has stimulated human inquiry since ancient
times, yet the scientific study of earthquakes is a surprisingly recent endeavor.
Instrumental recordings of earthquakes were not made until the second half of the
19th century, and the primary mechanism for generating seismic waves was not
identified until the beginning of the 20th century. From this recent start, a range of
laboratory, field, and theoretical investigations have developed into a vigorous new
discipline: the science of earthquakes. As a basic science, it provides a
comprehensive understanding of earthquake behavior and related phenomena in
the Earth and other terrestrial planets. As an applied science, it provides a
knowledge base of great practical value for a global society whose infrastructure is
built on the Earth's active crust. This book describes the growth and origins of
earthquake science and identifies research and data collection efforts that will
strengthen the scientific and social contributions of this exciting new discipline.

Myth and Geology
For months in early 1980, scientists, journalists, and nearby residents listened
anxiously to rumblings from Mount St. Helens in southwestern Washington State.
Still, no one was prepared when a cataclysmic eruption blew the top off of the
mountain, laying waste to hundreds of square miles of land and killing fifty-seven
people. Steve Olson interweaves vivid personal stories with the history, science,
and economic forces that influenced the fates and futures of those around the
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volcano. Eruption delivers a spellbinding narrative of an event that changed the
course of volcanic science, and an epic tale of our fraught relationship with the
natural world.

Day Hiking Mount St. Helens
Over the last 30 years, water quality management in the United States has been
driven by the control of point sources of pollution and the use of effluent-based
water quality standards. Under this paradigm, the quality of the nation's lakes,
rivers, reservoirs, groundwater, and coastal waters has generally improved as
wastewater treatment plants and industrial dischargers (point sources) have
responded to regulations promulgated under authority of the 1972 Clean Water
Act. These regulations have required dischargers to comply with effluent-based
standards for criteria pollutants, as specified in National Pollutant Discharge
Elimination System (NPDES) permits issued by the states and approved by the U.S.
Environmental Protection Agency (EPA). Although successful, the NPDES program
has not achieved the nation's water quality goals of "fishable and swimmable"
waters largely because discharges from other unregulated nonpoint sources of
pollution have not been as successfully controlled. Today, pollutants such as
nutrients and sediment, which are often associated with nonpoint sources and
were not considered criteria pollutants in the Clean Water Act, are jeopardizing
water quality, as are habitat destruction, changes in flow regimes, and introduction
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of exotic species. This array of challenges has shifted the focus of water quality
management from effluent-based to ambient- based water quality standards.
Given the most recent lists of impaired waters submitted to EPA, there are about
21,000 polluted river segments, lakes, and estuaries making up over 300,000 river
and shore miles and 5 million lake acres. The number of TMDLs required for these
impaired waters is greater than 40,000. Under the 1992 EPA guidance or the terms
of lawsuit settlements, most states are required to meet an 8- to 13-year deadline
for completion of TMDLs. Budget requirements for the program are staggering as
well, with most states claiming that they do not have the personnel and financial
resources necessary to assess the condition of their waters, to list waters on 303d,
and to develop TMDLs. A March 2000 report of the General Accounting Office
(GAO) highlighted the pervasive lack of data at the state level available to set
water quality standards, to determine what waters are impaired, and to develop
TMDLs. This report represents the consensus opinion of the eight-member NRC
committee assembled to complete this task. The committee met three times
during a three-month period and heard the testimony of over 40 interested
organizations and stakeholder groups. The NRC committee feels that the data and
science have progressed sufficiently over the past 35 years to support the nation's
return to ambient-based water quality management. Given reasonable
expectations for data availability and the inevitable limits on our conceptual
understanding of complex systems, statements about the science behind water
quality management must be made with acknowledgment of uncertainties. This
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report explains that there are creative ways to accommodate this uncertainty while
moving forward in addressing the nation's water quality challenges.
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