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Heads Up On Headwaters

How Surface Coal Mining Threatens Small Streams, Creeks, Springs & Seeps

Executive Summary

Many agree that adequate supplies of clean water—

available to all citizens of Earth in ways that are socially

J:ust—\yill be the prirpary resource challenge of our "More than food, guns, or
immediate future. Here in Tennessee, we already feel the

squeeze. In the summer of 2007, Orme, a town of 145 energy the control of water
people near the Georgia border, ran out of water. A recent has defined the structure of
article in the Christian Science Monitor describes revival of PRTTI "

an old border feud between Tennessee and Georgia, Eivilizations.
involving the Tennessee River and stirred up this time by
severe drought. Tennessee complains that Virginia sends
pollutants downstream through the Upper Tennessee River Theft of Our Water (p.3)
Basin', while recent EPA and USGS? studies show that

upstream nutrient loading from Tennessee and other states

contributes to the Gulf's "dead zone."

—Thirst: Fighting the Corporate

As citizens and their governments attempt to come to grips with these problems, water has become a
commodity—now with a number of Stock Exchange indices just for water trade—and big corporations
have fast-tracked a multi-billion dollar industry founded on a basic human need for clean water. Yet
bottled water, desalinization and reuse technology is not the only way big business co-opts control of
freshwater resources from citizens. Coal companies have buried hundreds of miles of small streams in
Appalachia under valley fills, and polluted many more surface and groundwater supplies. Construction
companies bury urban headwaters to grow cities instead of food, and many corporate farms contribute
pesticides and other pollutants to rural streams. Mass removal of trees and plants to make way for mines,
highways and buildings disrupts life processes at critical edges between land and water resources. Private
landowners who ignore proven conservation practices on their property also contribute to destruction of
the watersheds that must sustain us all.

Such activities securely embed human relationships to water in the fields of social, economic and
environmental justice as well as aquatic ecology. Unfortunately, these concerns have only more recently
begun to be acknowledged as critical elements of sound water policy, regulation and management.

Water quality regulation in the United States sprang from a desire to protect shipping lanes and harbors
from pollution that threatened to disrupt commerce. Today we have evidence that even the smallest
headwaters play a significant role in the functioning of entire river systems, from uplands to the sea. We
also know that human activity has altered aquatic ecosystems such that old assumptions about "natural"
streams must now be questioned. We know that huge amounts of money are required to clean up dirty
water, and that no amount of money or human engineering has yet been able to restore the natural
function of a headwater stream.

'hitp://yosemite.epa.gov/opa/admpress.nsf/a883dc3da709497852572a00065d7d8/8385¢c43abde66786852573b8006
49694!0OpenDocument
? http://water.usgs.gov/nawga/sparrow/nutrient_yields/index.html
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Watershed health is tied to human health. Three- to four-million American children live within one mile
of at least one toxic waste site; of the 9-million citizens who live within 1.8 miles of waste facilities, 75%
of them are people of color. Heavy metals from disturbed soil have polluted groundwater and forced
coalfield residents across Appalachia to install water purification systems or pay for city water. Yet even
city waters must now be suspect due to the growing problem of emergent contaminants—antidepressants,
antibiotics, steroids, and by-products of water chlorination, for example—that have been linked to weird
mutations in fish and frogs, as well as to human cancers and neurological disorders.

It is through society's institutions that the dreams and desires of its citizens are either oppressed or
allowed to play out. Citizens, then, are the key to fundamental change in corporate and government
structures that perpetuate unsustainable relationships with nature. As more people experience
consequences of the collective human impact on the world's waters, grassroots groups that have been on
the frontlines for many years will find new allies in efforts to redirect governmental and corporate
behavior and hold leaders accountable.

With so much water in such bad shape around the world, where do concerned citizens start to make a
difference? We start where we are—in our home watersheds, on the streams where we live. For the past
37 years, SOCM members have organized for social and environmetal justice issues, including those
arising from surface mining activities in Appalachia. The organization has been involved with four Lands
Unsuitable for Mining designations in Tennessee. Our members monitor activity at mines and initiate
citizen complaints when violations are noted. We review mining permit applications and often testify at
public hearings. We also track federal environmental laws, rule changes and environmental impact
statements to offer input based on experience in our communities.

Unfortunately, our political and regulatory systems don't yet get the significance of headwaters. We have
laws that clearly protect "wetlands" and streams that have reached a certain size, structure or function
("waters of the U.S." and "waters of the state"). But there are also uplands with very small streams,
springs, seeps and stream-dependent communities (riparian areas) that slip through the cracks of
protection and regulation. This is unfortunate because watersheds are systems, not collections of parts,
and the ecological services of headwaters to large river ecosystems are now known to be of critical
importance.

No one knows the frustration of this better than citizens of Appalachia with concerns about how
mountaintop removal and other surface mining methods have impacted the headwater arecas where they
live. Citizens are forced to argue in terms of engineering practice or water quality laws and regulations,
with protection of small streams and riparian areas too often lacking a real place in the regulatory and
operational systems they must confront. Many feel they have only to watch in frustration as their
mountain home environment is rendered insecure.

This paper focuses on the smallest flowing elements of the watershed: headwaters, a key to watershed and
whole river system health. We looked at aquatic science and considered social, legal and economic
dimensions with which we must interact in our work toward clean, available water for ourselves, and
people who come after us. Based on this information, we came up with a list of guiding questions and
principles that we can use to develop, refine or advocate strategies for sustainable water resources and
best management practices in headwater areas.

Many of these ideas reflect experiences of SOCM members, and the challenges we have already taken on
in our own communities. They represent larger problems we must continue to confront on the scales at
which we have influence, be it in Appalachia, Tennessee, our home watershed or the stream closest to
where we live.



1: Appalachian Headwaters: An Endangered Resource?

Human beings need water in adequate amounts to survive. It

§hould not surprise us then to find the homes, settlements and "The increasing human
industries of our ancestors close to a surface water source. The )
ability to tap ground water sources, to engineer water transfer population and

systems and to navigate waterways allowed for tremendous degradation of biological
expansion of human habitation into broader reaches of this integrity has been

huge watery planet Earth.
expressed, to a great

However, to sustain human communities, we need clean extent, as a decline in

o . .
water. In the 21 Century we w111_c0pt1nge to face t.rej‘mendous water resources, the most
challenges of water quality and distribution. In addition to the - ]
legal, ecological and engineering issues that now make critical factor to achieve
headlines, concerns of national security and social justice will sustainable development.”
more fully emerge as people and nations negotiate for clean
water. In recognition of these challenges, the United Nations )
declared 2005 to 2015 as the decade of Water for Life: one of (Zalewski 2002)
its core3 concepts is that all human beings have a right to clean
water.

Unfortunately, citizens in Appalachia share concerns about clean water with many in developing nations
around the world. When you turn on your faucet and get black sludge, it doesn't much matter that you
have a house with plumbing. With the arrival of mountaintop mining, historic assaults to Appalachian
homelands from surface mining have been compounded with larger scale desecration of mountain
headwaters.

Watersheds are systems, not collections of parts. The ecological services of headwaters to large river
ecosystems are now known to be of critical importance. We have laws that clearly protect wetlands and
streams that have reached a certain size, structure or function ("waters of the U.S." and "waters of the
state"). But there are also uplands with very small streams, springs, seeps and stream-dependent
communities (riparian areas) that may slip through the cracks of protection and regulation.

Coalfield residents worry about how mountaintop removal and other surface mining methods impact
headwater areas where they live. Because regulatory agencies, politicians and mining companies tend to
dictate the language of mine operations, citizens must argue their concerns in terms of engineering
practice or water quality laws and regulations. Protection of the smallest streams and riparian areas too
often lack a real place in the regulatory and operational systems citizens must confront. Many find this
situation extremely frustrating.

The Strip-mine Issues Committee has been dealing with mining impacts on coalfield communities since
1972. SOCM has a nationally known history of addressing water quality issues surrounding surface
mining activities in Appalachia. Our members monitor activity at mines and initiate citizen complaints
when violations are noted. We review SMCRA, NPDES and ARAP applications and often testify at
public hearings. We also track federal environmental laws, rule changes and environmental impact

3http://www.un.org/waterforlifedecade/
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statements to offer input based on our experience in the coalfields. When necessary, SOCM members
have organized to protect vulnerable coalfield landscapes through LUMP designations.

In years past, we have encountered a number of surface mining violations and other problems that impact
watershed health:

O

O O O O

O 0O O OO OO OO0 O0

Inappropriate location of sediment basins in streams (including some designated perennial) in
initial drainage control designs.

Inadequate capacity of proposed sediment basins.

Inaccurate classification of waters of the U.S. and state of Tennessee.

Errors in initial stream condition and quality assessments.’

Incomplete environmental assessment of the cumulative impact of disturbing and burying more
headwater streams.”

Cracks in old sediment basins.

AMD from sediment basins.

AMD from highly toxic coal seams. ™

Violations for exceeding wastewater limitations.

Overtopping of sediment basins due to severe thunderstorms.”

Haul road slides due to inappropriate placement and compaction of fill material."

Slides at old reclaimed surface mines."

Delays in remediation due to ownership or operator transfers.""

Mining through streams without a permit.""

Failure of wells in previously mined areas, and problems with water contamination.™

In addition to these situations, many new blips pepper the Strip-mine Committee's mining radar screen:

O

Natural recovery of previously mined but unreclaimed watersheds in the Tennessee coalfields has
not been adequately studied. Current remining policies do not make sense in Tennessee due to the
climate and regenerative capacities of these wet temperate forest conditions. Does remining-as-
reclamation in Tennessee represent unnecessary human disturbance to recovering mined lands?
Such information may be critical to decisions relating to the impacts of remining on water quality
and flow, and to the practice of remining as a watershed reclamation strategy.

Unregulated or inadequately regulated activities such as oil and gas extraction and creek rock or
field rock mining have impacts on watersheds that can be as severe as those from surface mining.

Inconsistent terminology among agencies about classification of headwater streams complicates
citizens' analysis and response to permit applications.*

The EPA and USGS are involved in the issue of emergent contaminants. Polyacrylic flocculants
have been used at Tennessee mine sites. There is some concern about degradation of polyacrylics
over time and the possibility that they might enter ground or surface water systems. These
substances are hazardous to human health and may represent an example of emergent
contaminants.

Proposed rule changes regarding burial of coal combustion residues (CCR) at AML and
operational mine sites is of great concern in terms of potential water contamination. The National
Resource Council committee that supplied OSM and Congress with a technical and scientific
study of CCR disposal says that "comparatively little is known about the potential for minefilling
to degrade the quality of groundwater and/or surface waters particularly over longer time
periods." (NRC 2006)



o How will future climate conditions affect hydrology, geomorphology, and all of the ecological
services provided by watershed ecosystems? Considering all of the consequences of coal
extraction, power generation and coal combustion waste disposal, should this trigger a hard look
at the use of coal for energy?

o Environmental justice rarely gets adequate analysis or integration into policy-making,
environmental assessment and actual operations. The purpose of water quality law is to make sure
that people, livestock and wildlife have adequate supplies of clean water to support life and good
health. A SOCM member from Fentress County reports that citizens in Jamestown have been
warned not to drink city water. Three- to four-million children now live within one mile of at
least one toxic waste site.* More than 9 million people live within 1.8 miles of the nation's 413
commercial waste facilities; of those, more than 5.1 million are people of color (Bullard, et. al.
2007). How many other water quality times bombs—the “unknown unknowns” of science and
technology—are set to go off in Tennessee?

In the Tennessee Water Quality Control Act of 1977, the "declaration of policy and purpose” in Section
69-3-102 reflects the core concept that the UN's Water and Life decade hopes to address (emphasis
added):

Recognizing that the waters of Tennessee are the property of the state and are held in public trust
for the use of the people of the state, it is declared to be the public policy of Tennessee that the
people of Tennessee, as beneficiaries of this trust, have a right to unpolluted waters. In the
exercise of its public trust over the waters of the state, the government of Tennessee has an
obligation to take all prudent steps to secure, protect, and preserve this right.

Coalfield citizens take their rights to clean water very seriously. We appreciate the efforts of Governor
Bredesen and the Tennessee Department of Environment and Conservation (TDEC) over the past few
years to hear our concerns over the past few years that mountaintop removal and cross-ridge mining pose
a significant threat to that right. We also understand that some stakeholders operating in our home
watersheds do not share our concerns, and that many of them will not share the long-term consequences
of the alteration of headwater areas. We will support policy and legislative proposals that strengthen
protection of headwater areas, and oppose those that take us in the wrong direction.

Section 2 of this paper will summarize past and present scientific thinking about headwater area streams
and their interdependence with adjacent communities of plants, animals and other life forms. Section 3
will discuss mountaintop removal mining and its impact on headwater areas. Approaches to protection of
headwater streams and riparian zones will be connected in Section 4 to recent court cases, existing
Tennessee water quality laws and permitting, and the consequences of changes in the language of laws
and regulations at both state and federal levels of government. Section 5 will look at some economic
issues of small stream protection, and Section 6 will discuss the Strip-mine Issues Committee's
recommendations to maintain or strengthen protection of headwater streams.

* ATSDR Children's Health web page at http://www.atsdr.cdc.gov/child/ochchildhlth.html
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Box 1-A: The Zeb Mountain Mine, Campbell County, Tennessee

Problems at the Zeb Mountain Mine illustrate numerous negative consequences that can unfold in
watersheds where surface mining operations exist. Like many watersheds in the Cumberland Mountains,
the ones around Zeb Mountain had suffered impacts from early, unregulated mining, but in the absence of
widespread mining for several decades, natural processes had effected a fair amount of repair and
regeneration.

In 2002, Robert Clear Coal Corporation (RCCC) applied for a SMCRA permit to open a 2,000+-acre "cross-
ridge mine" on Zeb Mountain's three peaks. Fearing that such a large mountaintop mining operation in this
steep and complex mountain environment would threaten water quality and other community resources,
SOCM members in the Elk Valley community of Campbell County decided to organize opposition to the
permit. Grassroots citizens countered coal company claims that some of the streams did not support
wildlife or recreation uses for which they were classified. Further, they challenged the notion that
"remining" the area would leave the streams in better shape because reclamation would be required under
SMCRA. Citizens also objected to inadequate drainage control plans, and argued that some of the
headwaters to be mined through were, in fact, waters of the state. Many who testified at public hearings
warned that the destructive practices and inadequate controls proposed for this mine could lead to
significant adverse impacts.

After delays due to lack of data from the coal company, and strenuous opposition from citizens and
environmental justice organizations, the application was determined to be technically complete. OSMRE
issued a Finding of No Significant Impact, and a permit was granted on July 1, 2003. By the end of
December 2003, the operator had been cited for water quality violations, the Army Corps of Engineers had
validated citizen concerns that "waters of the state" boundaries had been miscalculated, and independent
aquatic surveys verified degradation of water quality in Dan Branch, a headwater stream. In January 2004,
the Tennessee Department of Environment and Conservation (TDEC) issued a Director's Order to RCCC for
damages caused to waters of the state. (Required remediation was not actually completed until 2007!)

Just a year after mining began, the Zeb permit was transferred to National Coal Corporation (NCC).
Violations continued. On 10 April 2006, OSM issued a "pattern of violations" notice to NCC for 7 hydrologic
balance regulation violations in the preceding 12 months. In August 2006, after NCC mined through two
headwater streams without a permit, TDEC issued a Stop Work Order that mandated restoration of the
streams.

SOCM, the Sierra Club, Tennessee Clean Water Network and others organized opposition to renewal of the
Zeb Mountain permit for a second five-year period, a process required under SMCRA. In advance of the
public hearing, a water sample collected on a site visit was shown to contain excess amounts of selenium.
While many life forms, including humans, needs small amounts of selenium for healthy functioning, larger
amounts are known to cause kidney and liver damage and damage to the nervous and circulatory systems.
Bioaccumulations of selenium in fish can cause reproductive failure, birth defects and damage to gills and
internal organs. Mining-related selenium pollution has become a hotter issue in Appalachia since
publication of the MTR-VF draft programmatic EIS (EPA 2003) that included results of studies of selenium
pollution downstream of valley fills.

Subsequent samples, as well as samples taken as far back as December 2007 confirmed excess selenium at
several monitoring sites at Zeb Mountain Mine. Based on this data, the Sierra Club, SOCM and TCWN filed a
law suit against NCC for violations of CWA and SMCRA.



2: The Science of Headwater Streams

The number of headwater streams, the complexity of their
intergctiqns wi‘Fh aquatic and terrestrial 'species, and thgir “There is no ecologically
contribution to integrity of downstream portions of networks in d ) I
which they flow has long been unappreciated. Aquatic specialists sound, nationally
increasingly recommend that the data from new headwater consistent definition or
resegrch be brpught into discussions of water policy and water accounting of
quality protection. . .
intermittent and
Character and Distribution of Headwater Streams ephemeral stream
channels. Societ
Headwater streams, defined here as first and second order ) Y
streams”, represent 95% of all stream channels and about 73% of considers them of such
the total stream length in the United States. (Meyer & Wallace little value that they are
2001) Many aquatic scientists consider these estimates to be : »
; ; . ignored.
conservative based on well-documented studies of the relation of h .
—Rediscovering Small
map scale to the numbers of small streams represented. (Leopold Streams, Meyer & Wallace (2001)
1994; Meyer & Wallace 2001; Meyer 2003) Headwaters may Y
also be classified in terms of flow as perennial, intermittent and
ephemeral.’ Beyond that, there are many ways of classifying and characterizing headwaters’, and there is
still no "ecologically sound, nationally consistent definition or accounting of intermittent and ephemeral
stream channels." (Meyer & Wallace 2001, 302)

At local, watershed and regional scales, stream system classification may incorporate climate, geology,
channel shape, streambed features, nutrient concentrations, algal biomass, turbidity, or social factors such
as human disturbance and designated stream uses. At larger scales—for example, Omernik's national
ecoregions—factors such as climate, topography, biogeography, regional geology and soils, and broad
land use patterns determine classification of the system (Feldman 2000).

Beginning in 1993, Omernik assisted Tennessee's water pollution control division to update ecoregion
designations and locate reference streams® for each subregion. As a result of this project, the classification
of Tennessee streams was reconfigured to include 14 different ecoregions defined by similarities of
climate, landform, soil, potential natural vegetation, hydrology, and other ecologically relevant variables
(Feldman 2000).

> Stream order classifies streams based on their position in the hierarchy of basin tributaries. First order streams have
no upstream branches; second order streams are those with tributaries comprised only of first order streams
(Leopold 1994). Generally in this paper we use headwaters to include small streams, creeks, springs and seeps in the
upland reaches of watersheds.

8 Perennial streams generally flow year round except for occasional drying in extended droughts; intermittent
streams have seasonal dry periods in which ground water levels may drop below the streambed; ephemeral streams
have distinct channels that are above groundwater levels and only flow for a few hours or days in response to
surface runoff and shallow flowthrough (Meyer & Wallace 2001; Fritz 2006).

7 For example, see USEPA 2003. The table in Appendix B lists the definitions of these flow categories adopted by
various Appalachian coal mining states (including TN) and regulatory agencies.

¥ A reference stream is a least impacted waterbody within an ecoregion that can be monitored to establish a baseline
to which other waters can be compared. Reference streams are not necessarily pristine or undisturbed by humans
(Feldman 2000).
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Stream system classification is only the beginning of a long process to construct useful, accurate
characterizations of small streams. Site-specific variations can be numerous and, as the USGS instructed
its mapmakers long ago, the most useful supporting data may come from people who live near the streams
(Leopold 1994).

Box 2-A: Ecosystem Alteration by Beavers (Naiman, et. al. 1986, 1988)
Beavers live and work primarily in 2"d, 3 and 4™ order stream environments, which make them an
interesting species for study in the larger picture of headwater ecohydrology. When beavers move into an
area, their dam-building activity alters stream structure and the flow of water through the system. Over time
these changes can have profound influence on sediment storage, nutrient cycling, land-water boundary
structure and dynamics, downstream water characteristics and even the composition and diversity of entire
plant and animal communities in stream networks.

Naiman's studies of beaver-generated alterations of drainage networks suggest that animal and plant
populations as well as geochemical dynamics in systems with beavers are substantially different than those
without. Modern attempts to characterize unaltered streams have not always appreciated that what we see
in a landscape today may reflect beaver activity there hundreds of years ago, long before this species was
nearly terminated by human exploitation.

An accurate characterization of natural headwaters may be critical as we seek to successfully restore streams
damaged by mining, construction or corporate agriculture. Historically, the re-introduction of beaver has
been a strategic element of erosion control and stream restoration. Today, beaver again are being drafted for
crucial roles in headwater stream restoration. (See Box 3-A and 5-A)

Ecological Services of Headwater Streams

Research continues to reveal how headwaters and associated aquatic and riparian communities contribute
to the function and integrity of entire river ecosystems. Meyer (2003) outlines three broad areas of
ecosystem function, or services, those headwaters provide to the whole network:

Contributes to physical integrity of river networks

By recharging groundwater stores, headwaters help maintain downstream base flows and reduce flooding.
Sediment that is washed off steep upland hillslopes is retained in small channels that release these
particles more slowly into downstream transport. This helps the whole river system maintain its
productivity, and protects food and habitat for fish and insects from sedimentation damage. Because
headwater streams are cooler in the summer and warmer in the winter than downstream waters, they help
regulate water temperature for the whole system.

Maintains chemical integrity of river networks
Headwaters are largely responsible for the basic chemical signature of stream networks. The interface
between water in these channels and other headwater ecosystem components is larger, closer and lasts

longer than similar interconnections downstream. Small shallow streams take up, transform and retain
nutrients to a greater degree than larger downstream channels. When these upland channels are
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obliterated, more nutrients are carried downstream and the buffering effect is lost. Ephemeral and
intermittent channels flow more heavily when it rains, so their nutrient-removal function kicks in at the
same time nonpoint source nutrient contamination of the river system is highest.

Supports biotic integrity of river networks

Physical and biological processes transform organic matter that falls into headwater channels before it
moves on as useable energy for organisms downstream. Upstream, diverse populations of organisms that
shred and process this material are themselves a food source for aquatic and terrestrial species, as are
insects that live and reproduce in headwaters. Many species spend critical stages of their life cycle in
headwater areas, and the streams there serve as thermal refuges from summer heat and winter freezes.
Headwater environments also provide breeding and spawning habitat for fish that live much of their lives
downstream. A fair number of endangered or threatened fish, amphibians and invertebrates fill
specialized niches that depend on the presence of unique headwater environments. Many of these species,
for example, are tightly linked to unique features of intermittent and ephemeral streams such as springs
and seeps, or hyporheic zones that are charged by groundwater that flows even under seasonally dry
sections of the channel.

Connectivity and Scale

The term "connectivity" in relation to aquatic ecosystems has different scales of meaning. It can refer to
linkages between land and water elements of the system, or, in a more global sense, to interconnections of
these systems with the hydrologic cycle.

Aquatic-Terrestrial Linkages

Stream processes, aquatic life, and adjacent riparian communities are inextricably linked. Exchanges
between land and stream components take place across upstream-downstream dimensions, between the
stream and adjacent riparian or floodplain systems, between surface water with groundwater, and over
time, for example, the time required for changes in a stream to elicit a response from aquatic or riparian
species, or vice versa. (Ward 1989)

Hydrologic Connectivity

Water-mediated transfer of energy, material or organisms within or between elements of the hydrologic
cycle is essential to keep ecosystem functioning intact, but these processes also contribute to circulation
of human-derived nutrients and toxic waste as well as colonization of exotic species that compete with
native plants and animals (Pringle 2003). Human activity that disrupts hydrologic connectivity in
watersheds has consequences far beyond local boundaries insofar as it adds to cumulative impacts from
many alterations. These impacts now endanger ecosystem integrity worldwide (Pringle 2003; Freeman
2007).

Intrinsic vs. Extrinsic Values of Headwater Streams

The value of headwater streams is often determined by how badly people want the resources under or
around them. Bioethical, social and environmental justice forums and faith-based stewardship initiatives
expand our view of links between human rights and environmental protection. (See Weiskel 1997; Barry
1996; Innes 2007; Snell, 2007) Not only do all people have basic rights to a clean, safe environment, but
natural landscapes and the species that inhabit them have a right to exist beyond utilitarian values of the
ecological services they provide. In the long history of this planet, exploitation of resources usually
implies simultaneous exploitation of people, and vice versa.

12



Integrating Aquatic Science, Water Policy and Water Quality Regulation

Citizens, engineers, ecologists and policy-makers bring very different worldviews to bear on resource
production and protection. Following mid-20" century concerns about water pollution from wastewater
treatment and coal-fired power plants, there was a boom in ecological research characterized by
increasing importance of interdisciplinary studies. This research took scientists beyond species
inventories to questions such as how energy flows through natural systems and how all living and non-
living components of ecosystems are linked. We can appreciate these developments in science and
technology as we apply them to water problems in the 21* Century, but for a number of reasons we must
use them with caution. Despite tremendous expansion of knowledge through research, there remains a
great deal of uncertainty about the precise workings of nature. The task of modern ecological science is an
ongoing effort to discover the range of natural processes, how they operate and how they interact. (Talbot
1996)

Influence of River Engineering on Theories about Streams

Humans built dams, aqueducts and sewer systems long before they could predict how their alteration of
multiple headwater streams impacted whole drainage basins, or changed channel dynamics downstream.
These early engineers developed skills based on observation of the flow of water in natural channels. This
practical, problem-solving approach to human needs for water became the basis for modern engineering
hydrology, which in turn profoundly informs our modern view of rivers and their tributaries (Dunne
1998; McKnight 1997). Hydrology today is a distinct earth science that requires us to draw upon oceanic,
atmospheric and solid-Earth sciences to understand how water creates channels, moves through them, and
transports dissolved elements and suspended material within it. (Dunne 1998)

Another contribution of engineering hydrology has been the development of models that allow us to make
objective and quantitative decisions about environmental alterations. Though models serve predictive
needs well, Dunne (1998) suggests that their use tends to de-emphasize what we don't know as well as to
divert our investigations from a deeper understanding of processes that operate in nature. He sees a more
useful model as one in which we operate in a "web" of information arising both from nature and from
society's interests. We can generate new ideas and experiments that contribute to human welfare, says
Dunne, if we analyze hydrologic processes in ways that are not usually considered in most engineering
applications.

Despite unquestionable contributions, an engineering hydrology approach tends to define both boundaries
and solutions to problems that arise when humans log, mine or build highways and houses in headwater
areas. Mining in particular is an engineering-based activity. For example, choosing to define streams as
perennial, intermittent or ephemeral for regulatory purposes has limited considerations of the stream's
importance to a single hydrologic parameter: flow. This ignores other physical, chemical and biological
factors that contribute to the value of a stream. As demand for resources from an exploding human
population creates desires both for satisfaction of material needs and assurance of sustainable resource
supply, policy-makers and regulatory agencies will need to go beyond the narrow problem definitions of
engineering hydrology. (Dunne 1998)

Role of human impacts

If humans truly valued headwater ecosystems and understood how they function, we would not see such
widespread alteration and wholesale destruction that we do today. Early ideas about aquatic ecosystems
arose from studies conducted in regions of the world heavily altered by human activity. This led to
assumptions that research results accurately describe how nature functions in an undisturbed state, leaving
significant gaps in 20" Century conceptions of small streams. (Meyer & Wallace 2001; Ward 2002)
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Recognition of the magnitude of human impacts on natural landscapes is even more recent. Hooke (1999)
suggested that role of humans in shaping Earth's landscapes is now greater than that of any other
geomorphic agent. On a global scale, humans displace about 35 gigatons of soil and rock annually, while
rivers account for approximately 24 gigatons.

Flowing water systems in particular are considered to be human-dominated, and their sustainability
requires us to understand the link between ecological processes and human attitudes, institutions and
policies. (Meyer & Wallace 2001) An emerging consensus among aquatic scientists advocates that human
impacts upon hydrologic connectivity become part of the dialogue on land use policy and regulation.
(Pringle 2003; Nadeau 2007; Meyer & Wallace 2001)

Concepts of dimension and scale

When we set out to study an "ecosystem" we must first define its boundaries. A drop of water on a flower
petal, or the entire Mississippi River drainage basin can be viewed as an ecosystem. The difference is the
scale of the landscape involved. Considerations of scale were not important in older ecological paradigms,
but it is now known to be of critical importance. Some theories imply one or more scales, thus, to
extrapolate ideas from theory to policy and practice successfully, the limitations of one scale or another
must be understood (Minshall 1988; Ward 2002; Sivapalan 2005).

For example, the various dimensions’ in which river systems operate must be considered when using
science to inform policy-making. The river continuum concept'® (Vannote 1980) primarily concerns
processes over the length of a river. Though this idea is considered a significant contribution to aquatic
science, it may more accurately reflect the situation for rivers that are highly impacted and managed by
humans, and not that of pristine streams and rivers (Ward 2002). On the other hand, the hyporheic
corridor theory considers patterns and processes along the whole length of a river. In addition to the
upstream-downstream dimension, this concept considers lateral connections between the channel and its
riparian areas, and exchanges between surface and ground water, including zones of activity under dry
segments of intermittent streams (Stanford & Ward 1993).

The “scale” typically considered as the area of impact for a mountaintop removal mine is the area
designated as the boundaries of a permit. But natural processes do not fall under manmade regulation,
thus limitations of the regulatory scale may hinder realistic assessment of environmental, social and
economic impacts to the rest of the watershed. Existing legal mandates to assess cumulative impacts
should address this to some extent, but—as evidenced by testimony at public hearings on mine permits—
it is rarely done so to the satisfaction of citizens and scientists.

Complexity of Ecosystems

It might be argued, as does Julien (2002), that early river engineers needed only know that water ran
downhill. Resource policy and management in the 21% Century needs to go beyond narrowly focused
viewpoints to include multidisciplinary analyses. Ecosystem function involves multiple patterns and
processes linking living and non-living components across multiple dimensions and scales. (Lowe 2006;
Sivapalan 2005; Ward 2002) In addition to various disciplines of physical and biological science,
ecosystem research must now include social, political, economic and legal analysis. (Meyer & Wallace
2001; Benda 2002)

‘ie., longitudinal, vertical, lateral and temporal (Ward 1989).
1% An idea that there is a continuous gradient of physical variables that elicits a continuum of responses from
organisms as well as consistent patterns of handling organic matter from headwaters to the mouth of a river.
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Conclusion

Headwater streams and the stream-dependent communities in and around them respond as an integrated
system to human activity. The complexity of aquatic ecosystem processes across a wide spectrum of
natural landscapes requires that management and regulatory agencies must have the flexibility to address
site-specific needs and projected outcomes. It is thus imperative that policy-makers and legislators seek
input from aquatic and terrestrial hydroecologists so that land use policies and regulations reflect a
scientific understanding of potential consequences to rural and urban watershed communities.
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3: Surface Coal Mining and Other Human Impacts to Headwaters

Natural disturbances have a huge role in maintenance of
ecosystem function and biodiversity. But there is a huge - )
diffe}r]ence between natural disruptionsyand the human alteratiois Animals suffer and their
that now threaten lives and landscapes worldwide. In the eastern screams fill the air. Forests
United .States, for example, humans now move more soil than all are bein g d estroyed.
of the rivers in the western half of the country (Hooke 1999). ) )
Mountains are ripped
Over the past 150 years of coal mining in Appalachia there have open for the metals
been drarpatic changes in jthe scale and method of extraction. streaming in their veins.
Changes in federal regulations, the market value of coal, and .
technology at coal fired power plants—in addition to concerns And man cherishes and
about future access to foreign oil—signal a potential for celebrates those who do
increased mining in coalfields of the United States. Much of this the greatest of damage to
mining may take the form of mountaintop removal, a highly
destructive practice in which whole mountaintops are blasted
apart and removed in order to extract an entire coal seam.
Mountaintop removal mining forever changes the landscape, and —Leonardo Da Vinci (1500)
has disrupted many watershed communities in West Virginia,
Kentucky and Virginia.

nature and humanity."

After a coal company clear-cuts trees, strips away topsoil and blasts apart the mountain, it is almost
impossible for native forests to regenerate. The Environmental Impact Statement on Mountaintop Mining
and Valley Fills (MTR-VF EIS) (EPA 2006) found that at the current rate of destruction, 2,200 square
miles of Appalachian hardwood forest would be lost to mountaintop removal in the next eight years.

Mountaintop removal mining also causes a character shift from interior forest to forest edge. Wickham
(2006) used Landsat imagery to identify changes in areas of interior forest at multiple scales across time
on land-cover maps of the Southern Appalachians. Their analyses showed that mountaintop removal
mining has significantly reduced the area that can be classified as interior forest. Such a shift changes
forest structure, function and the ecological processes that operate within it. This fragmentation of
Southern Appalachian interior forest is of global significance, they say, because large intact expanses of
similar forest types are rare worldwide.

In addition to these worrisome changes in streamside habitats, the headwater streams, creeks, bogs,
springs and seeps that drain mountaintops and ridgelines are directly destroyed with draglines, bulldozers
and explosives.

Cross Ridge Mining versus Mountaintop Removal

In Tennessee, most of the mountaintop seam extraction involves cross ridge mining. This term is often
used to evoke images of a friendlier, less destructive method of mining. However, as used in the MTR-VF
EIS (USEPA 2006), cross ridge mining refers to a method of mountaintop removal. In the 1985

Programmatic EIS for mining in Tennessee it is referred to as “cross ridge mountaintop removal.”

In traditional mountaintop removal mining, the coal operator applies for a variance from the federal rule
requiring that a mined area be put back to approximate original contour (AOC). This variance allows the
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mine operator to store the tops of mountain in huge valley fills and to leave the mined area at a “gently
rolling contour.” In cross ridge mining there is no AOC variance and companies are required to comply
with the approximate original contour rule. Returning the mountain to AOC decreases the amount of spoil
that ends up as fill, but, because of the swell that occurs when the solid rock that makes up a mountaintop
is blasted apart, does not eliminate it entirely.

It's true that cross ridge mining operations rely on fewer and smaller fills. But the consequence of
depositing whole mountaintop loads of spoil to restore AOC brings a whole new set of concerns, such as
erosion, risk of slope failure, and alterations of hydrology in streams and aquifers. Neither does cross
ridge mountaintop removal mining restore the mountain to its original elevation or shape. In steeper
terrain, federal guidelines allow for 20’ wide terraces every 50°, leaving a distinct mark of human
engineering in place of nature's own.

In this document, the term mountaintop removal mining will be used to refer to all mountaintop mining
(i.e. mining operations in a steep slope area where an entire coal seam is removed) including cross ridge
mining.

Impacts on Headwater Streams

Mountaintop removal mining has a profound impact on streams and water quality. The MTR-VF EIS
studied 8 impacts that mountaintop removal and valley fills can have on headwater streams:

Loss of linear stream length.

Loss of biota under fill foot print or from mined stream areas.
Loss of upstream energy from buried stream reaches.
Changes in downstream thermal regime.

Changes in downstream flow regime.

Changes in downstream chemistry.

Changes in downstream sedimentation (bed characteristics).
Effects to Downstream Biota.

O OO O O O O O

The MTR-VF EIS found that more than 700 miles of streams in Central Appalachian had been buried by
mountaintop removal mining operations since 1985 and an additional 1,200 miles of streams had been
negatively impacted.'' The removal of a mountaintop essentially destroys the upper reaches of
watersheds. The coal operator mines through the top of a watershed destroying the small streams where
lakes and rivers begin. In order to store mine spoil and other waste generated by the mining operation, the
coal company builds fills and impoundments in the upper reaches of streams.

During mountaintop removal mining operations, watercourses are filled and rerouted, creating man-made
storm water channels and huge sediment control ponds in the place of mountain streams. The disturbance
of large amounts of land in steep slope arcas makes it inevitable that storm water will wash mine spoil
down the mountain. In order to keep storm water from carrying sediment into streams, surface mining
operations usually construct sediment basins. But with mountaintop removal mining there is no safe
place to construct these basins. Basins on the mining bench are prone to failure and can slide down steep
slopes. Some operations are proposing “in stream” sediment basins, where an operator would impound a
stream and allow sediment to collect behind the impoundment. Instead of protecting streams from
sediment pollution these basins actually fill streams with sediment.

' These numbers, of course, are higher now in 2009 and are expected to increase until destructive mining practices
cease, or regulation and enforcement of laws actually achieve adequate protection of headwaters.
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A study of stream chemistry changes below valley fills showed significant increases in conductivity,
hardness, sulfate, and selenium concentrations downstream of mountaintop removal operations (Bryant
2002). Selenium, in particular, is highly toxic to aquatic life at relatively low concentrations. Living
Waters for the World, an organization that helps people primarily in third world countries to set up water
purification programs, has brought their expertise to 27 projects in the Buffalo Creek and Viking
Mountain areas of Tennessee, where water has been polluted by toxic metals from surface mining.

For many years people have assumed that headwaters—small intermittent and ephemeral streams, spring-
brooks and seeps—did not support aquatic life and thus were expendable. In fact headwaters support rich
assemblages of living organisms, some of which are exquisitely adapted to life in temporary flow
conditions. Scientific evidence available today exposes mining and other human alterations of these
waters as harmful. (See Williams 1996; Dieterich 1999; Meyer 2007.)

Permit requirements and best management practices, if enforced and utilized, can protect many small
streams not only from mining, but also from other activities such as forestry and construction. Prior to
2008, a federal 100" stream buffer zone rule required that regulatory authorities only authorize operations
within that zone when such activity would not cause or contribute to the violation of applicable State or
Federal water quality standards and would not adversely impact the water quantity or quality or any other
environmental resources of the stream. Channel diversions were only permitted when they were designed
and placed to maximize stability and minimize hydrologic impacts inside and outside the mined area.
Many aquatic scientists as well as coalfield citizens considered stream buffer zones as the best way to
protect headwaters (short of elimination of mining near streams entirely). TDEC currently does not
permit mining through streams unless the stream is in an area that has been previously mined and the
activity would result in improvement of the stream's condition. Stream alterations require an ARAP." '

Other Human Alterations of Headwaters

Hard work by SOCM and other environmental justice organizations in the 1970's brought many
destructive surface mining operations under state and federal regulation. But mining is not the only
human activity that wrecks headwater streams. Many impacts to streams are generated in the legislative
chambers of local, state and federal government, far from the watersheds through which they flow.
Politically motivated changes in the language of the Clean Water Act in 2002 by the Army Corps of
Engineers allowed mine waste to be dumped into streams—at the direction of the Bush Administration
and without Congressional approval. This gift to coal companies came at the expense of small stream
protection, as it accelerated mountaintop removal operations in Appalachia. In five consecutive legislative
sessions since 2006, bills introduced in the Tennessee legislature have proposed to alter the definition of
waters of the state under the Tennessee Water Quality Control Act, and define them in a way that
essentially removed some headwater streams from protection under this law. [See Box 4-A]

SOCM is concerned that federal and state proposals like these place headwater streams at risk, and could
open the door for more mountaintop removal mining in Tennessee. In addition, human activity in
agriculture, forestry, real estate development and urban sprawl compounds the man-made assault on
headwaters by surface mining. A distinction between "point source" pollution that is regulated, and "non-

12 hitp://www.livingwatersfortheworld.org/Page3-Installations.php

" Aquatic Resource Alteration Permit. See Chapter 1200-4-7 of the Rules of the Tennessee Department of
Environment and Conservation, Water Quality Control Board, Division of Water Pollution Control.

14 Letter dated J anuary 13, 2006 from Paul Schmierbach, TDEC Water Pollution Control Division, to Tim Dieringer,
Director, Knoxville Field Office of OSMRE.
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point source" pollution that is not, creates loopholes that allow these impacts to continue.'” The
cumulative impacts of all these activities may represent a threat to waters of the state and the nation that
we ignore at our own peril.

Box 3-A: The Impact of Milldams on Characterization and Restoration of Streams (Walter & Merritt,
2008)

At the same time beaver dam builders were being wiped out by trapping, human dam builders were busy
impounding streams to power forges, furnaces, mines and mills. Impacts of both species on hydrologic
balance and stream geomorphology are profound, and challenge long-held assumptions about headwater
streams.

By 1840 there were more than 65,000 water-powered mills distributed across 872 counties in the eastern
United States. Mill density in the Appalachian coalfields was low—between 0 and 0.05 mills per square
kilometer—with much higher densities in the Mid-Atlantic Piedmont region. While in operation, ponds
behind milldams on hundreds of miles of small streams collected massive amounts of sediment
generated by deforestation and agricultural activity. Walter and Merritt hypothesize that subsequent
abandonment and failure of milldam structures created the meandering channels with alternating pools
and riffles, deeply cut through fine-grained floodplain sediments commonly thought to be the natural
form of pre-settlement headwater streams. Their study revealed evidence that pre-settlement valley
bottoms are better characterized as wide, forested wetlands with sheet-like flows from shallow branching
headwater networks and vegetated islands in the floodplains. Such a description mirrors Naiman's work
on ecosystem alteration by beavers.

If we map early stream research hubs as an overlay of mill site maps, we might see how scientists lacking
more recent data on mill and beaver dam impacts could have mischaracterized pre-settlement
headwater streams in the east. Taken together, Naiman's studies of beaver -altered environments, and
the milldam studies of Walter and Merritt illustrate how difficult it is to accurately interpret complex
ecosystems. Both studies discuss the relationship of accurate ecosystem interpretations to success or
failure of stream restoration efforts. (See Box 5-A for discussion of stream restoration.)

No Good News in Recent Scientific Studies of Mountaintop Removal Mining Impacts

Since the Committee’s first release of this paper early in 2009, some significant scientific studies related
to mountaintop removal and surface mining have been published.

In May of 2009, many mountain communities across Kentucky and West Virginia experienced substantial
flooding. A month later—after Governor Joe Manchin, Congressman Nick Rahall and industry
spokesmen had declared these floods “an act of God”—Jack Spadaro, former director of the National
Mine Health and Safety Academy, said in an interview that studies by the EPA, the Corps of Engineers
and the State of West Virginia all show a link between mountaintop-removal mining and flooding.'®

!5 Rebecca Hanmer, USEPA, discussant at a workshop, The Value of Headwater Streams, State College, PA, April
13, 1999. Proceedings published as Appendix D of the MTR-VF DEIS (USEPA, 2006).

' Heyman, D. (June 8, 2009). “Expert says mountaintop removal causes flooding.” Public News Service online:
http://www.publicnewsservice.org/index.php?/content/article/9231-1 (accessed May 12, 2010)
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Soon after that, Hendryx and Ahearn (2009) followed earlier hospitalization and mortality research in
Appalachian coalfields (Hendryx 2007, 2008, 2009) with a study that estimated the corresponding value
of statistical life (VSL) lost relative to the economic benefits of the coal mining industry. In April of
2010, yet another study (Hitt and Hendryx) tested the prediction that the ecological integrity of
streams would provide an indicator of human cancer mortality rates in West Virginia. The
authors found that:

Coal mining was significantly associated with ecological disintegrity and higher cancer
mortality. Spatial analyses also revealed cancer clusters that corresponded to areas of
high coal mining intensity.

These studies lend much evidence to notions that living near surface mining operations can be hazardous
to your health, and that these externalized costs outweigh any benefits of coal mining.

In December 2009, the Government Accountability Office (GAO) released its study of coal mining in
mountainous areas of Kentucky and West Virginia. The report to Congress documents that, over nearly
two decades, the number of acres being mined in these areas has increased and is being concentrated such
that a relatively small number of counties is bearing a huge share of the destruction of forested mountain
landscapes.

Finally, in January of 2010, the journal Science published a significant analysis of peer-reviewed studies
on the consequences of mountaintop removal and valley fill operations. According to the paper (Palmer
2010), mountaintop mining and valley-fills continue to cause significant damage despite requirements to
minimize them:

Clearly, current attempts to regulate MTM/VF practices are inadequate. Mining permits are
being issued despite the preponderance of scientific evidence that impacts are pervasive and
irreversible and that mitigation cannot compensate for losses. Considering environmental
impacts of MTM/VF, in combination with evidence that the health of people living in surface-
mining regions of the central Appalachians is compromised by mining activities, we conclude
that MTM/VF permits should not be granted unless new methods can be subjected to rigorous
peer review and shown to remedy these problems. Regulators should no longer ignore
rigorous science. The United States should take leadership on these issues, particularly since
surface mining in many developing countries is expected to grow extensively. (p.149)

The Strip-mine-Issues Committee continues to follow new research on the impact of mountaintop
removal coal mining on the health of Appalachian headwaters and the communities they support.
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4: CWA, TWQCA and Protection of Headwater Streams

The legal link between waters of the United States and

the waters of Tennessee is the Federal Water Pollution

Control Act of 1972, commonly known as the Clean i ;

Water Act (CWA).17 Protectior? of U.S. waters from Morall,ty cannot be IegISIatEd b.UTC
pollution is not a new idea, having its lineage even as far behavior can be regulated. Judicial
back as the River and Harbor Act of 1899 that decrees may not change the heart,
prohibited discharge of refuse into navigable waters. but they can restrain the heartless.
The federal government became more directly involved
in regulating water quality with passage of the Federal
Water Pollution Control Act (FWPCA) in 1948. Since
then federal water quality regulation has evolved
through a series of laws'® of which the CWA is only the
most recent. (Craig 2004)

— Martin Luther King, Jr.

To enter a discussion of the current situation in Tennessee (and the U.S.), it's important to note three facts
about the evolution of the Clean Water Act:

o The effort of Congress to protect waters of the U.S. was motivated not from progressive,
proactive stewardship of water resources but from a reaction to observable deterioration of water
quality, particularly in navigable waters.

o An underlying assumption of the navigable waters focus in early water quality laws is that the
role of headwater streams in the larger river system is negligible, a misperception that has proved
hard to overcome in the 21st Century."

o The CWA's predecessors trace an evolving relationship between the states and the federal
government in their roles as regulators of water quality.

The CWA aimed to continue restoration of the nation's ailing waters and then to maintain the natural
structure and function of America's aquatic ecosystems, protecting them henceforth from the discharge of
pollutants that had degraded them in the first place. The CWA affirmed several rights and responsibilities
of the states to "prevent, reduce and eliminate pollution" and to develop, restore, preserve or enhance land
and water resources within state boundaries. Among other assignments, states were to manage CWA
construction grants and to implement permit programs relating to discharge of pollutants as well as
dredge and fill operations in waters of the U.S. In this partnership to restore and protect national water
resources, states were also to receive federal funding.

Tennessee's intentions to participate are clear in its own Water Quality Control Act of 1977. Section 69-3-
102 of this law declares that Tennesseans have the right to unpolluted waters, and that the State intends to
"abate existing pollution of the waters of Tennessee, to reclaim polluted waters, to prevent the future
pollution of the waters, and to plan for the future use of the waters so that the water resources of
Tennessee might be used and enjoyed to the fullest extent consistent with the maintenance of unpolluted

7 hitp://www.epa.gov/watertrain/cwa/

18 The Federal Water Pollution Control Act of 1948; the Water Pollution Control Act Extension of 1952; the Water Pollution
Control Act Amendments of 1956; the FWPCA Amendments of 1961; the Water Quality Act of 1965; the Clean Water
Restoration Act of 1966; and the Water and Environmental Quality Improvement Act of 1970.

1% See discussion of the importance of headwaters in the MTR-VF EIS, Appendix D at page 53.
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waters." Paragraph (c) of this section names an additional purpose "to enable the state to qualify for full
participation in the national pollutant discharge elimination system established under § 402 of the Federal
Water Pollution Control Act, Public Law 92-500."

Box 4-A: The Scale of the Law in Headwater Protection

What people do in headwater areas can generate legal questions the whole length of the river
system. In its 2008 water quality report required under the Clean Water Act, the Tennessee
Department of Environment and Conservation declared that two rivers—the Powell and the Clinch—
were at risk over their entire length and needed all the protection they could get.

It is of some significance to claim that a river is polluted from its point of entry from another state.
Based on information in an EPA watershed risk assessment, TDEC attributes significant loss of aquatic
species in the Clinch and the Powell rivers to pollution from mining and agriculture near their
southwestern Virginia headwaters. TDEC said the effects of this pollution extend into Tennessee, and
requested that Virginia also list the Clinch and the Powell as threatened and impaired, respectively. In
addition, Tennessee has requested assistance from the EPA to develop recovery plans for these river
systems. The Southern Environmental Law Center (SELC) agreed with TDEC's listing. Long active in
support Appalachian coalfield citizens whose communities bear the consequences of destructive
surface mining practices, SELC announced their intention to ask that Virginia honor TDEC's requests to
list the Clinch and Powell as Tennessee did. SELC also plans to urge Virginia to clean up their reaches
of these two rivers to protect endangered mollusks and other aquatic species.

At the western boundary of Tennessee, the reach of accountability across state lines has a different
twist. On July 30, 2008, environmental groups from nine states whose waters empty into the
Mississippi filed a petition asking that the EPA set limits on nitrogen and phosphorus discharged into
the river. These pollutants from agriculture and other human activities upstream contributed, they
say, to a "dead zone" in the Gulf of Mexico that has health and economic consequences for people on
the Gulf Coast.

Does Virginia's pollution of the Clinch and the Powell make it harder for Tennessee to stay within
discharge limits into the Mississippi? If so, by how much? As we begin to play with possible questions,
the challenge becomes clear. Rivers function as systems without respect to legal and political
boundaries. At some point we will have to stop pointing fingers at neighbors and accept, as a system
of people, our mandates as stewards in relation to our living waters.

The CWA proposed to protect navigable waters, defined in the Act as "waters of the United States."
Practical determination of the reach of the CWA was eventually specified in regulations drafted by the
Corps of Engineers, approved by Congress for inclusion in the 1977 Code of Federal Regulations.”’ The
regulatory interpretation extended protection to wetlands and small streams adjacent to waters considered
navigable in a traditional sense, a decision that went unchallenged for nearly twenty years. Since 1985

2033 CFR §323.2(a)(5) (1978): defined “waters of the United States” to include “isolated wetlands and lakes, intermittent
streams, prairie potholes, and other waters that are not part of a tributary system to interstate waters or to navigable waters of the
United States, the degradation or destruction of which could affect interstate commerce.”
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there have been three notable challenges, at the level of the U.S. Supreme Court, to CWA jurisdiction.
Decisions in these cases—Riverside Bayview, SWANCC and Rapanos—anchor our current understanding
of protective limits for wetlands and small streams in the CWA (ELI2007).

Riverside Bayview (1985)

In this first challenge to the Corps' interpretation of regulatory reach, the Supreme Court held in a
unanimous decision that it was reasonable for the Corps to require a real estate developer to have a 404
permit to discharge fill material into wetland areas that were adjacent to traditional navigable waters of
the U.S. In its decision, the Court acknowledged the inherent difficulties in determining boundaries along
nature's continuum of dry land to open waters in a way that would protect waters of the U.S. from
pollution as the Act intended. By defining navigable waters as waters of the United States, said the Court,
Congress clearly had intended to regulate at least some waters that were not navigable and that
"navigable" was "of limited import" as used in the Act.”'

SWANCC (2001)

In 2001, the U.S. Supreme Court in SWANCC v U.S. ruled on two issues relative to jurisdiction of the
Army Corps of Engineers under section 404 of the Clean Water Act: does the Corps' jurisdiction extend
to isolated, non-navigable intrastate waters based solely on use of these waters by migratory birds, and,
does the Corps have authority under the Commerce Clause of the U.S Constitution to include such
isolated, non-navigable waters as waters of the U.S. protected by the Act. In a 5-4 decision, the Court
ruled that use of isolated wetlands by migratory birds as a sole condition is not sufficient to require a 404
permit. > The Court did not rule, however, on the issue of the Corps' authority to regulate isolated, non-
navigable waters.

Rapanos (2006)

In Rapanos v. United States (heard together with Carabel v. USACE)™ the petitioners essentially argued
that the CWA can't be invoked to protect any waters other than those that support commercial shipping,
and those streams or wetlands directly touching such navigable waters (Earthjustice 2006). In a widely
analyzed Supreme Court decision issued in June, 2006 these two cases were remanded to the lower courts
in a 4-1-4 decision that failed to reach consensus on the reach of waters of the U.S. and the jurisdictional
boundaries of the Clean Water Act. Despite this fact, and based on opinions of Justices Scalia and
Kennedy, waters may be protected if 1) they are a wetland that has a continuous surface connection to a
relatively permanent body of water that in turn is connected to traditional interstate navigable waters; or,
2) they have a "significant nexus"** to traditional navigable waters (Thomas 2007).

In the wake of these decisions, various analysts, pundits and stakeholders agree only on two things: the
future of the Clean Water Act is uncertain, and it's going to take a long time to clear the muddy waters of
small stream protection. Craig (2004) sees continuing challenges to the reach of federal jurisdiction until

2! United States v. Riverside Bayview Homes, Inc., 474 U.S.121, 133 (1985). Held:

1. The Court of Appeals erred in concluding that a narrow reading of the Corps' regulatory jurisdiction over wetlands was
necessary to avoid a taking problem. Neither the imposition of the permit requirement [474 U.S.121, 122] itself nor the denial of
a permit necessarily constitutes a taking. And the Tucker Act is available to provide compensation for takings that may result
from the Corps' exercise of jurisdiction over wetlands. Pp. 126-129.

2. The District Court's findings are not clearly erroneous and plainly bring respondent's property within the category of wetlands
and thus of the "waters of the United States" as defined by the regulation in question. Pp.129-131.

3. The language, policies, and history of the Clean Water Act compel a finding that the Corps has acted reasonably in interpreting
the Act to require permits for the discharge of material into wetlands adjacent to other "waters of the United States." Pp. 131-139.
22 Solid Waste Agency of Northern Cook County v. United States. Army Corps of Engineers, 531 U.S. 159 (2001) ("SWANCC ")
3 Rapanos v. United States, 126 S.Ct. 2208, 2248 (2006)

# Significant nexus may be argued on the basis of textbooks and treatises, delineation manuals for wetlands or streams, scientific
journals, assessment methodologies for wetlands or streams, technical reports issued by federal and state agencies, watershed
plans and assessments, wetland and stream databases, for example. (See Thomas 2007)
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citizen's rights to a clean and healthy environment are amended to the U.S. Constitution. Until that
happens, she says, scientific, economic and social justice will likely fail to receive due consideration.
Meyer (2003, 7) notes that any change to federal definitions of "waters of the U.S" that isolates navigable
rivers from their headwaters is a "direct contradiction to long-standing and robust scientific evidence.”
Because these streams represent such a huge percentage of all stream networks, she says, eliminating
them from protections of the CWA "would profoundly alter the physical, chemical, and biotic integrity of
that network."

Recent court decisions protective of headwater streams

Destruction of headwater streams from mountaintop removal mining came under scrutiny in Bragg v
Robertson.”” A court decision in this case led to a multi-agency programmatic EIS on mountaintop
removal mining and valley fills. While thousands of comments by a concerned public did not appear to
change the alternative action selected, the document still reflects the fact that mountaintop removal and
valley fills cause loss of ephemeral and intermittent streams in headwater areas and that such activity has
many negative impacts on watershed function. Once destroyed, headwater streams cannot be replaced,
and their functions have yet to be duplicated by engineered channels. (USEPA 2006)

Recent court activity continues to illuminate concerns about the ongoing loss of headwater streams in
Appalachia. In OVEC et al. v USACE, for example, plaintiffs asked U.S. District Court Judge Robert
Chambers for a declaratory judgment that "the stream segments located between the toes of the valley
fills and the sediment pond embankments are “waters of the United States”; that the Corps lacks authority
to permit discharge from the valley fills into the stream segments as “secondary impacts”; and that the
discharge of pollutants into the stream segments below the valley fills is impermissible unless in
compliance with CWA § 402. In his June, 2007 decision,?® Judge Chambers granted the motion.

In the same case the plaintiffs also sought declaratory relief on CWA and NEPA violations in conjunction
with four permits granted by USACE to Massey Energy. On these issues, Judge Chambers cited the
Corps of Engineers for failure to take a "hard look" at the destruction of headwater streams and failure "to
evaluate their destruction as an adverse impact on aquatic resources in conformity with its own
regulations and policies (p.46).” In particular, Judge Chambers criticized the Corps' finding that sediment
ditches constructed on mine sites can be engineered to replace headwaters that are buried by mining. “The
scientific community is skeptical of the likelihood that important headwater stream functions will actually
be achieved in manmade streams (p.61),” Chambers wrote. “The court finds that the corps has too little
experience to support its faith in stream creation as an acceptable means of compensatory mitigation
(p.63). As a result of his ruling, four mining permits issued to Massey Energy by the Corps were revoked,
and a full assessment of the streams was ordered.”’

Following this decision, Boone County, WV residents filed suit to stop a valley fill at Massey's Calisto
mine (Earthjustice 2007a). In a ruling on October 11, 2007, Judge Chambers issued a temporary
restraining order and preliminary injunction against Massey's operations at Calisto. Chambers stated that
the environmental groups "made a strong showing that the permits issued by the Corps are arbitrary and
capricious, contrary to law, and contrary to the economic and environmental balance struck by Congress
in the passage of the relevant environmental statutes.” (Earthjustice 2007b)

Unfortunately, on Friday the 13th of February in 2009, the 4th U.S. Circuit Court of Appeals overturned
Judge Chamber’s decision.”® A few weeks later, new EPA Administrator Lisa Jackson announced a

> Bragg v Robertson, 190 F.R.D. 194, 196 (S.D. W. Va. 1999)

® ovECY USACE, Civ. No. 3:05-0784 (S.D. W. Va. June 2007)

2T OVEC v USACE, Civ. No. 3:05-0784 (S.D. W. Va. March 2007)

2 4™U.S. Circuit Court of Appeals Decision: http://www.epa.gov/owow/wetlands/pdf/OVECdecision2-13-09.pdf
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decision for close review of at least 48 mountaintop removal mining permits. According to Jackson, this
move reflected EPA’s “serious concerns about the need to reduce the potential harmful impacts on water
quality.”

The 4" Circuit Court decision did not end the discussion on the threat of mountaintop removal mining to
aquatic (and human!) communities. Grassroots activists continue to press the EPA and the Obama
Administration for adequate protection of headwaters in the wake of the 4th Circuit Court’s decision.

TDEC and the Clean Water Act in Tennessee

For some years now, the SOCM Strip-mine Issues Committee has argued that, when adequately enforced,
the Tennessee Water Quality Control Act of 1977 (and its amendments) gives a fair amount of protection
to headwater streams in surface mining operations. While the federal government through the Office of
Surface Mining (OSM) has primary regulatory responsibility for coal mining, the state, under the
Tennessee water quality law, has responsibility for regulating the impacts of mining on state waters. Two
permits are needed to operate a coalmine in Tennessee: a SMCRA® permit that is issued by OSM and a
NPDES permit, which is issued by the state through TDEC.

The SMCRA permit deals with the mining operation and reclamation plans and includes the company's
plans for controlling water pollution. This permit governs what happens on the mine site. In the latter
days of the Bush Administration in 2008, a new stream buffer zone rule that is much less protective of
headwaters went into effect.”” The new rule prohibits "surface mining activities that would disturb the
surface of land within 100 feet, measured horizontally, of waters of the United States." However, four
activities—all within "waters of the United States"*'—are exempt from this prohibition:

o mining through;

o placement of bridge abutments, culverts, or other structures;

o construction of sediment pond embankments;

o construction of excess spoil fills and coal mine waste disposal facilities.

The NPDES (or National Pollution Discharge Elimination System) permit deals primarily with point
source discharges from a mine site into waters of the state. It governs how the mining company deals with
the water that will leave the mining site. Essentially, the NPDES is the state’s permit for coal mining.
TDEC also folds general storm water permitting of mining operations into the NPDES permit. With non-
mining operations, such as construction, storm water permitting is covered with a separate general storm
water permit. The NPDES permitting process is the main mechanism that the State has for assessing the
potential for damage to and regulating the impact on waters of the state by mining operations. It takes
action by both OSM and the State of Tennessee for a mining operation to be permitted. Thus the State has
the ability to prevent initiation of mining operations that will have a negative impact on the state’s water
resources by not issuing a NPDES permit.

Mine operators may also need other permits to fill or alter streams. The U.S. Army Corps of Engineers
(USACE) issues a 404°* permit for filling of waters of the U.S. In some situations, a permittee may need
only the nation-wide permit 21 (NWP21), which is a general 404 permit for mining activity in streams,
including mountaintop removal and valley fills. However, before the Corps can issue a 404 permit, they

%% Surface Mining Control and Reclamation Act

%% This rule is being challenged and many grassroots and national environmental groups are advocating reversal of
the stream buffer zone rule decision with the Obama Administration.

31 RIN1029-AC04: Excess Spoil, Coal Mine Waste, and Buffers for Waters of the United States. Federal Register
72(164): 48924

32 Authorized by Section 404 of the CWA.
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must obtain 401-certification from the State of Tennessee declaring that the federal 404 permit will not
violate state water quality law.™

TDEC also requires an Aquatic Resource Alteration Permit (ARAP) if a coal company proposes to fill or
alter waters of the state of Tennessee. TDEC enforces a 100 stream buffer zone, a distance they consider
necessary to protect streams in mining operations, and does not permit mining through previously
undisturbed streams.** TDEC will consider an ARAP for "only those streams previously disturbed by past
mining and where there is environmental benefit to restoring altered drainage patterns."*’ In view of
likely changes to SMCRA regulations, protection of headwaters from destructive mining practices in
Tennessee clearly rests with the state through TDEC permitting.

Assumptions in permitting

Resource and regulatory agencies, legislators and many citizens often assume that if a mine site has an
NPDES permit in place the waters of the state will be protected from pollution. Experience of coalfield
residents over many decades demonstrates that this is simply not the case. Their proof is a virtual laundry
list of violations of water quality law by coal companies operating with NPDES permits. The notices of
violation issued to operators at the Glady Fork, Big Brush Mines 1 & 2; Cumberland Coal Company at
the Turner 1 Mine and Robert Clear Coal Company at the Zeb Mountain Mine are just a few examples.

SOCM maintains that the removal of a mountaintop, by design, destroys the upper reaches of watersheds.
SOCM suggests that instead of working with the assumption that issuing a NPDES permit will prevent
pollution, the State of Tennessee must work with the presumption that a coal mining operation that
removes an entire seam in a steep slope area cannot help but cause pollution. SOCM continues to
challenge both OSM and TDEC on this point for all mountaintop removal/cross ridge mining
applications.

The Obama Administration and Recent Changes at EPA and OSMRE

Signs that science had returned to the White House took form in March of 2009 when EPA announced
that it had sent two letters to the U.S. Army Corps of Engineers expressing serious concerns about the
need to reduce the potential harmful impacts on water quality caused by certain types of coal mining
practices, such as mountaintop mining. EPA said they planned to review a number of permit applications,
and also s;nt letters to operators at two large mountaintop removal operations in West Virginia and
Kentucky.

After this review process was underway, the federal government also announced, on June 11, 2009, that
three agencies had signed a Memorandum of Understanding implementing the Interagency Action Plan
on Appalachian Surface Coal Mining.”’ In a press release, the agencies said that they were “taking
unprecedented steps to reduce the environmental impacts of mountaintop coal mining in the six
Appalachian states of Kentucky, Ohio, Pennsylvania, Tennessee, Virginia, and West Virginia through a
coordinated approach between the Environmental Protection Agency (EPA), Department of the Interior

** The USACE

3 Letter dated J anuary 16, 2006 from Paul Schmierbach, TDEC Division of Water Pollution Control, to Tim
Dieringer, Director of OSM's Knoxville Field Office.

33 Letter dated J anuary 18, 2006 from Paul Schmierbach, TDEC Division of Water Pollution Control, to Tim
Dieringer, Director of OSM's Knoxville Field Office.

36 hitp://www.epa.gov/Wetlands/guidance/mining-letters.html

37 http://www.epa.gov/owow/wetlands/pdf/Final MTM_MOU_6-11-09.pdf
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(DOI) [which includes the Office of Surface Mining, Reclamation and Enforcement] and Army Corps of
Engineers.”*® This plan had both short and long term elements:

e Minimize the adverse environmental consequences of mountaintop coal mining through short-
term actions to be completed in 2009;

e Undertake longer-term actions to tighten the regulation of mountaintop coal mining;

e Ensure coordinated and stringent environmental reviews of permit applications under the
Clean Water Act (CWA) and Surface Mining Control and Reclamation Act of 1997 (SMCRA);

e Engage the public through outreach events in the Appalachian region to help inform the
development of Federal policy; and

e Federal Agencies will work in coordination with appropriate regional, state, and local entities to
help diversify and strengthen the Appalachian regional economy and promote the health and
welfare of Appalachian communities.

By September 11, 2009, EPA had completed its initial review of hundreds of permits, and announced that
it would send 79 of those permits back for extended review.*” Environmental justice activists stayed busy
through October of 2009 with USACE’s public hearings on a proposal to suspend the Nationwide Permit
21 in Appalachia.*’ By that time, tensions had risen substantially in mountain communies, and
encounters between miners and activists came dangerously close to violence at some of these hearings. In
some cases, activists were unable to give testimony.*'

The most recent activity by EPA in the process conceived in the interagency MOU came on April 1,
2010, with the release of a detailed guidance to protect Appalachian communities from harmful
environmental impacts of mountaintop mining. The memo was followed by release of two draft technical
documents on impacts of mountaintop removal mining and valley fills. **

Also during April of 2010, OSMRE held outreach meeting for stakeholders in Appalachia. The meetings
introduced OSMRE’s current thinking on strengthening stream protection, and solicited input and
questions from stakeholder groups. Following these meetings, OSMRE officially published a notice of
intent to prepare an environmental impact statement to analyze potential revisions of the Surface Mining
Control, Regulation and Enforcement Act (SMCRA) to improve protection of streams from the adverse
impacts of surface coal mining operations.*

The Strip-mine Issues Committee sees these developments as positive steps toward stronger protection of
Appalachian headwater areas against the destructive practice of mountaintop removal mining.

¥ More details and links are provided at the end of section 3 of this paper, under the heading “2010 Update”

3 Document available online at:
http://yosemite.epa.gov/opa/admpress.nsf/3881d73f4d4aaa0b8525735900315348/b746876025d4d9a38525762e0056
belb!OpenDocument

*0 http://edocket.access.gpo.gov/2009/pdf/E9-16803.pdf

*! http://www.youtube.com/watch?v=EtwceseZz4w

* The Effects of Mountaintop Mines and Valley Fills on Aquatic Ecosystems of the Central Appalachian Coalfields,
and A4 Field-Based Aquatic Life Benchmark for Conductivity in Central Appalachian Streams. Both documents can
be accessed at EPA’s webpage: Surface Coal Mining Activities under Clean Water Act Section 404 at
http://www.epa.gov/owow/wetlands/guidance/mining.html#memo20100401

* Federal Register /Vol. 75, No. 83 / Friday, April 30, 2010 / Proposed Rules, page 22723:
http://edocket.access.gpo.gov/2010/pdf/2010-10091.pdf
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Box 4-A: Post-Rapanos Legislation in Tennessee?

Following the Rapanos decision, the US Army Corps of Engineers and EPA issued a joint guidance
document to specify how they intended to respond to the outcome of this case. A number of
subsequent cases have also cited Rapanos. In 2007 and 2008, the Tennessee legislature entertained
the "narrow ditch" and "limited resource waters" bills that sought to change the definition of "waters"
of the state in the Tennessee Code.** The Strip-mine Committee views these bills as attempts by
industry lobbies to eliminate restrictions of their activities in headwater streams—in other words,
they represented attempts at post-Rapanos legislation that would remove some of these streams
from the regulatory purview of the Tennessee Water Quality Control Act (TWQCA).

Section 69-3-103 (33) of the Tennessee Code defines "waters" of the state as "any and all water,
public or private, on or beneath the surface of the ground, which are contained within, flow through,
or border upon Tennessee or any portion thereof except those bodies of water confined to and
retained within the limits of private property in single ownership which do not combine or effect a
junction with natural surface or underground waters."

The narrow ditch bill would have retained this definition but added an exemption for "narrow run-off
ditches that are dry a majority of the year and that contain water only following heavy rains due to
being fed by small wet springs or other run-off following such rains." Failure of this bill in 2007 led to a
proposal in 2008 to add a new subdivision of waters defined as "Limited Resource Waters" meaning
"ephemeral bodies of water that flow primarily in response to rainfall, for which groundwater is not a
significant source, and that do not support a significant indigenous population of native fish or aquatic
life" and excepting such waters from the definition of waters of the state.

Scientific evidence (see Section 2 of this paper) suggests that such language could have had significant
environmental consequences for headwater streams. The 2008 language reflects an attempt to
address at least some objections to the "narrow ditch" exclusion. The effect, however, would have
been the same. We'd still have a definition of "waters" based only on flow and not on the whole range
of physical, chemical and biological processes operating in whole watersheds, and state agencies
would have been stuck with interpreting such ambiguous concepts as "significant ground water
source" and "significant aquatic life" for regulatory purposes. More fundamentally, many of the state's
headwaters would remain at risk for degradation or permanent loss.

The language of legislation is often about compromise. As illustrated by support of these bills, the
industry lobbies are eager to exclude as many of their activities in headwater streams as possible from
regulation. The compromise language offered by some of our Tennessee legislators indicates that that
are either unable or unwilling to embrace broader views of aquatic resources, including those of
science, social justice, economics and faith-based stewardship.

Fortunately, neither bill made it out of committee. Until the issues left unclear or unresolved by the
Rapanos decision are addressed, the Strip-mine Issues Committee predicts ongoing legislative
attempts to remove small streams from regulation.

**The “limited resource waters” bill and 13 others, many of which had post-Rapanos agendas, were
introduced into the 2008-2009 Tennessee legislative session. In the first session of 2009, it became
clear that the coal industry itself had hand-crafted some of these bills.

28



5: The Economics of Headwater Stream Protection

There appears to be consensus across a broad spectrum of regulatory
agencies and special interest groups that implementation of the Clean
Water Act, at least in its first decades, improved the health of the
nation's waters. Inevitably—in America's mixed institutional cultures
of politics, business and environmental concerns—questions about the
costs and benefits of environmental regulation continue to be raised.

The Clean Water Action Plan (USEPA 1998) notes that improvements
in water quality not only create aesthetically pleasing landscapes but
also generate jobs and economic growth. In 1998 the recreation and
tourism industry was the second largest employer in the U.S., and a
large portion of recreational spending came from fishing, swimming
and boating—all of which depend on clean water.

Clean water for crop irrigation and fisheries is a foundation for success
of these industries that contribute billions of dollars a year to the
nation's economy. Water quality regulation under various programs of
the Clean Water Act is largely responsible for restoring and
maintaining national and state waters to a level that supports all of
these activities.

In recent years, the federal Office of Management and Budget (OMB)
has issued annual analyses of the costs and benefits of various federal
regulatory programs. The 2006 report looked at 9 EPA water
regulations and estimated benefits at 1.4 to 10.1 billion dollars, and
costs of 3.2 to 3.5 billion dollars in the 10-year period from 1995 to
2005. These figures might seem to be great fodder for environmental
debates, but the OMB warns that much more information is needed for
an accurate cost-benefit accounting. Agencies used different models to
generate statistics for the report, and many of the costs and benefits of

Ecological restoration
and stewardship
offers a high growth
job sector for our
national economy
with a payback in
ecological benefits
that provide billions
of dollars in
economic value far
beyond jobs such as
supplying clean
water, clean air,
renewable energy
and climate change
mitigation.

— Rural Green Economy
Initiative,
sustainablenorthwest.org

major regulations have not been quantified. OMB estimates that it will take some time to refine the
process of such analyses to produce more accurate comparisons. In the meantime, many analysts concede
that water quality regulations have reduced industrial pollution, cut the loss of wetlands, funded the
construction grants program and otherwise improved the quality of U.S. waters without significant
negative impacts to employment, economic growth or investment (Andreen 2004).

It is not yet known what impact recent court decisions may have on loss of resources or water quality and
what that will cost the nation in the long run. There are also several Clean Water Act bills making their
way through Congress that could shift cost-benefit ratios one way or the other.*

Protection of watersheds is a fundamental piece of water quality restoration and maintenance. Activities
in small streams potentially impact the loss of watershed resources and threaten public health and general
welfare through:

o water quality degradation;

o increased risk of flooding;

* Clean Water Protection Act (H.R.2169) and the Appalachia Restoration Act(S.696); Clean Water Restoration
Act(H.R.2421).
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failure of wells and septic systems;

disruption of water supply;

loss of open space real estate value;

competition among water supply interests in rural areas;
loss of riparian forest and other vegetation;

loss of medicinal plant habitat (e.g., ginseng);

loss of natural habitat and habitat corridors for game and non-game species of fish, birds and

mammals;
increased risk to endangered species;

permanent loss of natural headwater streams and the ecological services they provide to human

communities.

Box 5-A: The Costs of River Restoration

Under Clean Water Act protection in 1972, thousands of miles of damaged rivers and streams
began to recover, and for many years showed improvement. However, in 2004 the EPA
reported that some 30 years' progress had reversed course and our river systems were once
again in deep trouble. Human life is inextricably linked to clean water so we have little choice
but to restore rivers and streams that have been ruined.

Despite the fact that river restoration has become a $1 billion per year industry, leading
aquatic scientists say that we don't really know what works and what doesn't. A landmark
study of 37,099 river restoration projects (Bernhardt, 2005) revealed that only 10% of the
project records included assessment or monitoring data, and most of those ~3,700 projects
were not designed to evaluate effectiveness of the restoration effort. Thus, without data on
successes and failures, many opportunities to study what works have been lost.
Unfortunately, failed projects diminish public desire for governments to invest in restoration,
creating a potential feedback loop that further threatens clean water goals.

The final EIS on Mountaintop Removal and Valley Fills (EPA 2006) reports a sobering fact:
once we destroy a headwater stream, no amount of money, technology or engineering savvy
has yet been able to recreate natural stream processes. Failure to restore landscapes to pre-
mining function is the source of much disappointment and suffering for people who live in
coalfield regions. For those who live near them, loss of headwater stream length, riparian
vegetation, and natural filtration means increased risks for floods and water contamination
water that destroys homes and makes people sick. The money required to restore property
and health is not usually paid by coal companies, but is externalized to citizens and
governments.

The studies of Naiman (Box 2-A), Walter & Merritt (Box 3-A) and others have added to the
body of knowledge needed to make progress in restorative efforts. We will all in some way
pay the price for our failure as a society to hold our leaders and ourselves accountable for
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An Important Link: Economics and Sustainable Resources

Humans need clean water in adequate amounts to sustain life and livelihood, but human activity has had
huge negative impacts to the very resources on which we depend. The domination of water resource
science and management by engineering paradigms in the United States and other developed countries
has failed to achieve universal long-term mitigation of human impacts on watersheds. An engineering
response to water problems creates more impoundments, more canals, and more piped streams that further
prevent ecological processes from moderating the hydrologic cycle. In turn, this further degrades water
quality and amplifies nutrient pollution. Reliance on mechanical fixes that don't work anyway can quickly
become cost-prohibitive. Cost-benefit and investment analyses represent newer approaches based on
decision-making theory that have been brought to bear on these problems, but with no better integration
of ecohydrologic processes that must inform the work of managing water. (Zalewski 2002)

A recent case study of coupled human and natural systems in six different locations around the world
revealed the tremendous complexity of reciprocal effects and feedback loops in nature-human interactions
(Liu et.al. 2007). Smelt, introduced as a prey species for walleye and other game fish in Wisconsin, ate
juvenile walleyes causing a decline in the walleye population. Growth management policy in Puget Sound
unintentionally fostered unwanted urban sprawl outside the management boundaries. In Sweden, a
wetland became choked with grass after grazing was eliminated under an international treaty for the
conservation and sustainable use of wetlands.

When functioning of linked human-nature systems is not understood, any political, social, legal and
economic decisions made from a distance can have unintended negative consequences. In this light, how
critical is it that we understand ecohydrologic process? Water can be viewed as a resource around which
ecosystems—and the humans within them—organize (USFS 2000). As such, effective management of
water is a key to sustainability of other resources as well as human life and livelihood. Effective water
resource management in the 21* Century will require us to integrate our evolving understanding of
ecohydrology in the context of coupled human and natural systems.

As more people become educated to these connections and the role that headwaters play in them, we will
likely see the value that society places on small stream protection expand and strengthen. What begins as
a growing public desire will mature to a strong political mandate, as we are seeing now with global
warming. If predictions are correct, conflicts of the future will not be about enough clean energy, but
enough clean water.*

45 See, for example, Danaher 2007; Castelein & Otte 2001; Lohan, 2007.
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6: Strengthening Protection of Headwater Streams

In 37 years of experience with strip mining in our communities, the

Strip-mine Issues Committee has come to appreciate the “The care of rivers is
seriousness of negative impacts on surface and ground waters by )
coal mining, not only in Tennessee but also in Appalachia and other not a question of the
coal-producing regions of the United States. Though most of our rivers but of the

Work takes place at smaller scales of space .and timg, we know that human heart.”

it would be foolish to ground that work in anything less than a
desire for sustainable resource use. We support the idea that there
should be enough clean water "for the future use of the waters so
that the water resources of Tennessee might be used and enjoyed to
the fullest extent consistent with the maintenance of unpolluted waters."™ We will continue to insist that
state water laws and regulations ensure that any use will only proceed while "minimizing adverse
economic, social and ecological impacts and maintaining the structure and function of natural systems."*’

—Tanaka Shozo

n46

As the Strip-mine Issues Committee continues to advocate for elimination of mountaintop removal and
cross ridge mining from Tennessee's permissable coal mining practices, we intend to anchor specific local
and regional strategies in larger principles of sustainable energy and water resource use. We support such
an approach as the most reliable way to strengthen protection for headwaters and the watersheds through
which they flow.

The Big Picture: Management of Watersheds for People and Nature

Starting from the idea that pollution and depletion of global water resources threatens both sustainable
levels development and the health of humans and the environment, Wagner (2002) looked in detail at four
dysfunctional watersheds around the world. Based on these case studies, they hoped to identify the most
relevant threats to freshwater sustainability, and ways that management would most likely move
freshwater use and development toward sustainable levels.

Their final report lists five situations in which sustainable use may be undermined—
o Water withdrawal and redistribution,

Health risks associated with water treatment and reuse,

Non-point source groundwater and surface water contamination,

Discharge of industrial waste to river and watershed,

Loss of riparian and in-stream ecological habitat.

O O O O

The study also lists five interventions that foster sustainability—
o Minimization of changes in the natural water cycle,
Increase of the potential to sustain/restore natural biodiversity,
Reduction of point-source pollution,
Reduction of non-point source pollution,
Increases in community involvement and social participation.

O O O O

The study noted that in the U.S. watershed,*® managers typically relied on finance- and energy-intensive
technologies to restore or prevent further degradation of their water resources. The researchers suggest

* TNWQCA §69-3-102(b)
7 See definition of "sustainability" in Wagner (2002, 2)
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that such strategies may look good in the short term, but often fall short in terms of sustainability due to
high demand for fossil energy sources, lack of consideration for natural biotic resources, or the potential
for creating new human health risks. Coalfield residents observe this, for example, when mine operators
divert natural streams or attempt to replace natural headwaters with engineered ones.

Many of the themes extracted by Wagner (2002) are reflected in other studies as well. Naiman (1995)
identifies three consequences of freshwater resource degradation that currently challenge mankind at the
global scale:
o biological impoverishment that results from alteration of the physical, chemical, and biological
integrity of aquatic ecosystems;
o alteration of hydrological regimes, which ultimately modulate the availability of water for people;
and
o risk to human and environmental health.

Meyer & Wallace (2001) advocate linking science not only to people, but also to the institutions that
generate resource policy, regulatory and management practices. Strengthening interactions of scientists
with economists, anthropologists, political scientists, policy analysts and lawyers is essential. They also
remind us of substantial cumulative impacts to small streams created by individual decision makers such
as developers and property owners. At this level of decision-making, they say, ecological science has not
been well integrated.

In a similar vein, Angermeier (2007) advocates "better societal literacy" of sustainable use that reflects an
understanding of how humans affect biota. We need to counter the myth that quality of life depends on
consumption, and cultivate appreciation of "how intact ecosystems contribute to aesthetic, emotional,
physical, social, intellectual, and spiritual dimensions of human life." (p.9)

A watershed can be thought of as a "superorganism" that can both resist stress and recover, within limits,
from human assaults. If the goal of management is sustainability, people need to find better ways to co-
exist with nature. We can look at the function of natural processes under the influence of scale, dynamics,
and hierarchy that determine the limits of natural capacity to absorb human impacts. Management for
optimal resistance and resilience requires a holistic approach that is guided by ecological realities of the
watershed rather than engineering principles and practices. (Zalewski 2002)

A key to watershed sustainability is the creation, management and restoration of buffering zones in
transitional spaces between ecosystems, such as those of land and water (Zalewski 1997; Naiman &
Decamps 1990). For many years, the Strip-mine Issues Committee has testified on mine applications,
environmental impact statements, and rule changes that mining regulations and their enforcement—
particularly with respect to mountaintop removal—need to go much further to protect these zones. The
best strategies are those that are based on a profound understanding of hydrology, biotic mechanisms, and
the economics of the whole catchment (Zalewski 1997, 7).

Science & Policy, Nature & People

With the eruption of large-scale destructive mining practices in recent years, it is not uncommon to find
both professional scientists and grassroots citizen scientists confronting policy-makers and regulatory
agencies with similar concerns. Though they may hold the same ground together, it is not always easy
ground to hold.

* Also in the watersheds of other developed countries in the study, i.e., Japan and Switzerland.
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Box 6-A: SUSTAINABLE WATERSHED MANAGEMENT (Zalewski 1997, p.8)

An ecohydrology approach fulfills two fundamental conditions of successful strategy according to decision-
making theory:

Amplify chances (zone of success)
o Use biotechnologies to transform and control matter circulating at ecosystem and landscape scale
towards sustainable use of resources:

a. Monitor and control of hydrological processes toward enhancement of resistance and
resilience of aquatic ecosystems

b. Enhance aquatic ecosystem resistance to human stress by restoring homeostasis,
emphasizing hydrology as a regulatory tool

c. Mitigate nonpoint source pollution via restoration of river valley and catchment ecotones

Eliminate threats (zone of failure)
o eliminate catastrophic floods and droughts;
o reduce point source pollution

Historically, the scientific community has been reluctant to bring their work to the political arena where
science and social responsibility more clearly mix. For citizens on the frontlines, science brings welcome
validation of concerns that don't always appear to be taken seriously by politicians and regulators. On the
other hand, different players in the political process operate at different levels of confidence in relation to
risk and uncertainty (Carolan 2006). Professional regulators may use a particular research finding as a
basis to allow a particular mining practice, for example, while grassroots citizens read the same studies
and say, "Not in my (or anybody’s) backyard!"

The nature of science is such that it can help reduce uncertainty, but not eliminate it. Ultimately, scientific
knowledge is a blend of facts and values, and does not represent objective truth or proof (Carolan 2006).
Coupled human-nature systems are complex. The forces that drive such a system come from within it, and
we may not see the results of our interactions with nature for many years—thus our ability to predict how
even the smallest changes in policy or regulation policy will affect the people-nature system is limited.
For this reason, the policy experiments of those who came before us must be taken into account. If we are
unable to detect and interpret signals from the past, we will not be able to quickly adapt policies to limit
negative outcomes. (Newell & Wasson 2001, p.3)

Many of these ideas will resonate with the experiences of SOCM members, and the challenges we have
already taken on in our own communities. We can use them as a blueprint, based on the expertise of
aquatic scientists, around which we can organize ongoing grassroots advocacy for sustainable water
resources. They represent larger problems we must continue to confront on the scales at which we have
influence, be it in Appalachia, Tennessee, our home watershed or the stream closest to where we live.

Bringing People & Science into Water Policy: Bullet Points

In summary, larger questions and viewpoints can be used to develop, refine or advocate strategies for
sustainable water resources and best management practices in headwater areas:

o Holistic watershed approach—does ecological reality of the watershed trump engineering?
o Are all the players at the table and, if not, who's missing and why?
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Does it reflect multidisciplinary input?

How does it relate to consensus, uncertainty?

Do predictive models that are used adequately address risk and uncertainty?

Does it address both point- and nonpoint-source pollution?

Will it sustain or restore natural biodiversity?

Does it protect transitional zones between land and water?

Does it minimize changes in the hydraulic cycle?

Has all human activity in the watershed been adequately factored in?

Is there a risk of biological impoverishment that results from alteration of the physical, chemical,
and biological integrity of aquatic ecosystems?

Does it alter hydrological regimes, which ultimately modulate the availability of water for
people?

Have risks to human and environmental health been considered?

Box 6-B: NYC Unfiltered—Clean Water for the Big Apple

How do you provide safe drinking water for 5-million people? This was a big question for the Big
Apple. The Safe Drinking Water Act (SDWA) of 1986 required filtration of public surface water
supplies, unless entities that supplied drinking water could demonstrate a watershed control program
that minimized the potential for water-borne disease organisms, such as Giardia and viruses, in source
waters. Though the EPA advocates a watershed management approach to water quality, SDWA
regulations are the only ones to require it.

New York City has two sources of surface water supply. The Croton River system drains 300 square
miles and accounts for 10-12% of NYC's water. Constructed in the 1840's, the Croton System requires
filtration by order of the EPA. The remaining 90% of NYC's water comes from the Catskill Mountains
and headwaters of the Delaware River.

The first challenge NYC faced in this 1,600 square-mile watershed was to reach all the stakeholders
and secure a buy-in to the project. Science has long supported the watershed as a fundamental
management unit for all resources, but the huge scale of Catskill-Delaware system required a long,
multi-faceted process that resulted in a monumentally complex Memorandum of Agreement (MOA)
between NYC, state and local governments, the EPA, and several environmental groups.

Behind NYC's naturally filtered drinking water is a host of policies, programs, and best management
practices that integrate scientific, technical, social and economic principles and practices that matter
to people upstream and downstream. As more U.S. cities and counties face the consequences of our
collective, long standing lack of stewardship for water resources, NYC's successful experience may
serve as inspiration that a watershed management approach works, and that a multitude of
stakeholders with disparate interests can come together and make it happen on huge scales.

Source: Watershed Management for Potable Water Supply: Assessing the New York City Strategy. This
publication can be read online free at: http://www.nap.edu/catalog/9677.html.

1Update: New York watersheds may face new challenges with natural gas drilling and hydrofracking in
the Marcellus shale. See Abraham Lustgarten’s investigative reports at ProPublica:
http://www.propublica.org/series/buried-secrets-gas-drillings-environmental-threat
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Specific Strategies in Tennessee and Appalachia

With these questions in mind, the Strip-mine Issues Committee proposes the following as specific
strategies:

SOCM will continue to advocate for the following conditions in the ongoing dialogue with TDEC.

o No permits for any surface mine operation that doesn't provide for 100' buffer around streams.
o No NPDES for proposed head of hollow/valley fills.

o No NPDES for proposed fills in springs (including ephemeral springs) or streams.

o No NPDES for MTR mining.

o No NPDES for water pollution control or toxic materials handling plans not proven effective.
o Independent analysis by TDEC of water pollution control and toxic materials handling plans.
o No ARAPs for in stream sediment basins.

o No ARAPs for MTR mining.

o No compensatory mitigation allowed for filling or alteration of streams.

o No 401 for MTR mining.

o No permit of any kind for mining operations proposing to use water pollution control and toxic
materials handling plans that are unproven in situations similar to the one proposed.

o Require storm water permit for any mine operation over 5 acres, any haul road, and any mine site
facilities.

o Identify streams with parameters that are not limited to definitions of flow (i.e., perennial,
intermittent, ephemeral, wet weather conveyance).

o Advocate a clear and consistent approach to determination of waters of the state that includes
onsite observation in all 4 seasons; consultation with local residents on stream conditions;
opportunities for citizens to challenge the determination; careful record keeping on how the
determination was made; protection of streams, creeks, springs and seeps as "waters of the state."

o Recommend review of current compensatory mitigation rules and policy, because headwaters that
are destroyed can't be replaced.

o No advocacy for permittees or their plans in the permitting process.
o Deny permits with inadequate plans.
o Treat reapplications of previously inadequate plans as a new permit.

o Determine cumulative impact based on all human activity in the whole watershed.
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Seek input from other state departments and state universities.
Publicize permit applications in a newspaper circulated in the areas nearest the permit.
Raise the permit fee to fund more comprehensive research, inspection, enforcement.

Renegotiate MOU with OSM.

SOCM intends to monitor other state issues related to water and mining and organize if needed.

O

O

TVA - Royal Blue/Koppers DEIS.

Push OSM to update 1985 PEIS.

Monitor legislative activity for bills related to water and support or oppose based on principles
identified in this paper. (Examples from 2007 and 2008 sessions are the narrow ditch bill, limited
resource waters bill, and the scenic vistas bill.)

Support efforts for the Big South Fork LUMP.

Closely monitor exploration permits or any other threats in existing LUMPs.

Identify, monitor or consider actions regarding the consequences of headwater and downstream
water pollution for people of color.

Stay aware of non-mining/non-forestry assaults on headwaters (construction, agriculture, real
estate development, urban sprawl, private landowners).

Support or draft sound legislation for field & creek rock mining regulation.

SOCM intends to be involved with several Regional or National Issues

O

The Alliance for Appalachia and the Alliance's work to stop mountaintop mining & its assaults on
headwaters

HR 2169 - Clean Water Protection Act

HR 2421 - Clean Water Restoration Act

S 696— Appalachia Restoration Act

Climate change - coal - hydrologic cycle issue
EPA coal combustion residue disposal rule & DEIS

SMCRA reform - re-evaluation of BMPs, etc
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o Any proposed rule changes relating to AML, other SMCRA regulations, CWA, NEPA that
impact surface mining and water protection.

Obviously, there are different lenses through which we can view and analyze widespread destruction of
headwater streams and possible consequences to the natural, social, and economic environments of
Tennessee. As our society matures, we need to look beyond limited approaches to headwater protection
strategies that are located solely with politicians and managers, operators and regulators, judges and
attorneys.

What works well now must be energetically augmented by better integration of natural and social
sciences, as well as ancient knowledge held by the world’s Indigenous peoples.® Citizens must be
educated and willing to be more conservative in use and consumption of resources. The political
processes through which resource decisions are made must become more transparent and more inclusive,
with citizens becoming more involved in policy-making alongside elected leaders and stewardship
alongside professional managers and regulators to ensure clean and plentiful water supplies for
themselves and future generations.

If Tennessee is serious about the rights of its people to adequate amounts of clean water—now, and for
future generations—its leaders, resource managers, regulators and citizens need to sustain positive
changes already in motion toward that goal. We can't afford any steps backward. Scientific research
continues to validate the vital role of headwater areas in the health of watersheds. The value that
Tennesseans place on clean water will continue to rise as the consequences of resource degradation to
human health and security become more obvious. At the federal level, legal challenges to the Clean Water
Act, regulatory follies such as the stream buffer zone rule change—as well as concurrent legislative
attempts to strengthen CWA—make it imperative that Tennessee stay focused on its own priorities as
world and national situations unfold.

* For example, see the website of the Indigenous Peoples restoration Network at http://www.ser.org/iprn/default.asp
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" At the Zeb Mountain mine, a supporting stream was classified as "non-supporting” of designated uses; assessors
missed the presence of a federally listed species in waters immediately downstream of the permit area.

" The Tennessee coalfields also represent areas of timber harvest, farming and other land uses that impact watershed
ecosystems. Environmental impact assessments should--but rarely do--adequately address the consequences of
cumulative multiple uses of land.

" The Sewanee coal seam in Tennessee is highly toxic, and there is no known technology that adequately deals with
AMD from this seam.

" At the Zeb Mountain mine, sediment basin (DNB3) washes out and the operator rebuilds it, but without revising
the permit. TDEC issues a violation.

¥ In the Dan Branch watershed (Zeb Mountain mine) sediment from a haul road slide contaminated the stream with
sediment. Violations were issued. A second slide occurs. TDEC conducts biological survey of Dan Branch and
concludes that “the overall index score indicates degradation.” TDEC issued a Director’s Order for damages caused
to Waters of the State. The Order required restoration of the biological integrity of Dan Branch within 5 months and
confined the operator to mining in that watershed until damage was remediated. The remediation plan took TDEC,
OSM and mine engineers much time to devise, and called drastic engineering in the watershed: placing huge rock
buttresses for the slide areas, moving the natural stream channel further from the slide area and engineering a new
channel that included use of piping.

"' A large slide occurred in the New River watershed on previously mined and reclaimed land. The slide occurred
during a period of heavy rainfall in which a lot of the steep slopes were saturated with water. Do we know enough
about the effects of warming or cooling trends on hydrologic processes in the steep slopes of the Tennessee
coalfields to predict similar problems?

"' At Zeb Mountain mine, a new owner claims they are not responsible for remediation of a problem created by the
previous operator and appeals to the state water board. This delays remediation and contributes to ongoing pollution.
" At the Zeb Mountain mine, the operator mined through streams without a permit and caused degradation of
waters of the state; TDEC commissioner issued a stop work order (September 2006).

" We have confidential reports that people living near Zeb Mountain are now having problems with well water and
are drinking only commercial bottled water because they are afraid of the water in their wells. Several residents who
bought property in a gated community on a previously mined area are having trouble with their wells. Well yield is
sometimes unreliable and one couple is on their 4™ well.

* For example, get rid of the "wet weather conveyance" or "ditch" terminology in any rule or law having to do with
natural resource harvest or extraction, unless they refer only to man-made structures. There are other terms that more
adequately reflect the nature of these waters and are more consistent with usage by other people/agencies: scientists,
EPA, OSM, USACE, USGS etc. For example: perennial, intermittent, ephemeral (best choices?); or 0-, 1%, 2nd.
order streams (not used as much -- yet -- but seems to be coming into more use).
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