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example, is little more than a scientific way to establish criteria for exactly how much 

pollution a waterbody can absorb without violating WQSs. The actual drafting of 

TMDLs is a process of using algorithms based on hydrological science to perform 

mathematical water quality calculations. That the science upon which we base our 

management decisions has to be reliable goes almost without saying; still, in Jefferson 

County the Supreme Court went out of their way to say just that.̂ ®̂  In that case the Court 

explicity noted the importance of agencies using reliable information when it imposed a 

reasonable assurance standard on agencies’ water quality regulation.^'® The way that an 

agency becomes reasonably assured that its management actions will achieve the desired 

results is by using the best science available in its decision making process. Within the 

legal context, the importance of good science in informing land management decisions is 

evidenced by the role played by scientific experts in nearly all natural resource 

management legal disputes.

This second principle encompasses some key “requirements” of efforts to 

implement ecosystem level management, but these requirements are more a function of 

the nature of ecology and of the decision making process than they are the result of any 

innovative legal analysis. The important sub-parts of the above principle are: 1) While 

our management and planning efforts must specifically address ecosystem / landscape 

level processes and patterns, the data that inform our management should come from

Jefferson County, supra note 101.

2'®Id. at 1909 interpreting 40 CFR §121.2(a)(3) (1992).
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systems type thinking and research focused at a variety of spatial and temporal scales; 

and 2) Our management decisions are of necessity political and value based judgements 

which should be informed by, but not determined by, science.

In 1996 the Ecological Society of America issued a report on the scientific basis 

for ecosystem management. One of the most insightful aspects of this document was the 

following recognition: “The mismatch between the spatial and temporal scales at which 

humans make resource management decisions and the scales at which ecosystem 

processes operate present the most significant challenge to ecosystem management.”^" 

Ecosystem level management efforts focus on ecosystems in part because that is 

the level at which many of the landscape-level processes that ecosystem level 

management seeks to preserve become observable, e.g. population dynamics of mobile 

species, hydrological patterns, disturbance / succession regimes, etc... However, 

understanding these processes and the ecological mechanisms which drive them often 

requires looking at a variety of scales of organization as well.^'^

Understanding ecosystem processes is key if we are to effectively predict the 

consequences of natural and human induced disturbances. Without this understanding 

there is little hope that we can direct our management efforts so as to protect something 

such as water quality in a system. We know that activities such as road building, timber 

harvest, grazing, urbanization, flow alterations, and other anthropogenic influences

^"Christensen supra note 69, at 678. 

-'-Montgomery supra note 189, at 370
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profoundly affect water q u a l i t y I n  order to really understand and effectively manage 

these impacts, it is important that we seek to understand the processes involved at large 

and small spatial and temporal scales. This involves taking a systems type approach to 

thinking about the role of disturbance in systems. This paper is not intended to be a 

primer on systems ecology, but review of an example will illustrate the various scales and 

types of processes involved in predicting impacts of management activities.

Timber harvest is a good example of a human management activity that creates a 

host of impacts on ecosystems at many different spatial and temporal s c a l e s . ^ I n  order 

to anticipate and account for these impacts, ecosystem level land managers, or the 

scientists who inform them, must understand the impacts at more than just the landscape 

level. Here we will consider a few of these impacts as they relate to water quality issues.

- '% e, R.A. Young and C.A. Onstad, AGNPS: A Tool for Watershed Planning, in 
WATERSHED PLANNING AND ANALYSIS 453 (Robert Riggins ed., 1990); Roy C. 
Sidle and Michael C Amacher, Effects o f  Mining, Grazing and Roads on Sediment and 
Water Chemistry in Birch Creek, Nevada, in WATERSHED PLANNING AND 
ANALYSIS 473, 474 (Robert Riggins ed., 1990); FREEDMAN, ENVIRONMENTAL 
ECOLOGY; THE IMPACTS OF POLLUTION AND OTHER STRESSES ON 
ECOSYSTEM STRUCTURE AND FUNCTION 68, Academic Press, Inc. (1989); Jack 
Williams and Cindy Deacon Williams, An Ecosystem-Based Approach to Management o f  
W/MOM m PACIFIC SALMON AND THEIR ECOSYSTEMS;
STATUS AND FUTURE OPTIONS 541-542, D.J. Trouder, P.A. Bisson et. al editors. 
Chapman and Hall, New York, NY (1997); Robert L. Beschta, Restoration o f  Riparian 
and Aquatic Systems for Improved Aquatic Habitats in the Upper Columbia River Basin, 
in PACIFIC SALMON AND THEIR ECOSYSTEMS; STATUS AND FUTURE 
OPTIONS 475, D.J. Trouder, P.A. Bisson et. al editors. Chapman and Hall, New York, 
NY (1997).

■'‘’Robert L. Beschta, Restoration o f Riparian and Aquatic Systems fo r  Improved 
Aquatic Habitats in the Upper Columbia River Basin, in PACIFIC SALMON AND 
THEIR ECOSYSTEMS; STATUS AND FUTURE OPTIONS 475, D.J. Trouder, P.A. 
Bisson et. al editors. Chapman and Hall, New York, NY (1997).
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Harvesting timber from forested watersheds can impact streams’ turbidity, 

channel structure, temperature, flow patterns, dissolved chemical and nutrient levels, and 

more/'^ These changes in turn affect plants and animals such as salmonids, 

macroinvertabrates, algae, etc... that live in the water.^’̂  Some of the mechanisms for 

these changes are well understood and some are not. For example, about 80% of studies 

done on timber harvest and the associated road building show significant increases in 

sediment in streams.^'^ Half of these studies report 100% increases in suspended 

sediment, and 13% of the studies report increases greater than 1000%.^'* Increases in 

suspended sediment from timber harvest result mainly from surface erosion off of cleared 

land and roads, and from mass wasting^resulting from road failure."^®

The increased suspended sediment levels that timber harvest can produce lead to 

another whole series of impacts for water quality and the life that depends on it. For

Freedman supra note 213, at 261.

^'*S.V. Gregory and P.A. Bisson, Degradation and Loss o f  Anadromous Salmonid 
Habitat in the Pacific Northwest, in PACIFIC SALMON AND THEIR ECOSYSTEMS: 
STATUS AND FURTURE OPTIONS 277, 284 , D.J. Trouder, P.A. Bisson et. al editors. 
Chapman and Hall, New York, NY (1997); Beschta supra note (214) at 480 and 484.

’ ’̂ D. Binkley and T.C. Brown, Forest Practices As Non point Sources o f  
Pollution in North America, 35 WATER RESOURCES BULLETIN 268 (1993).

*'^Mass wasting includes landslides or other mass movement of soil, rock and 
organic debris down slope by gravity. Robert L. Beschta, Suspended Sediment and 
Bedload, in METHODS IN STREAM ECOLOGY 93, F. Richard Hauer and Gary A. 
Lambert! eds. (1996).

‘̂°Jack E. Williams Supra note (196) at 541-542; Freedman Supra note ( ? )  at
242,3.
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example, sediment from timber harvest increases the total sediment concentration in 

stream bed graveis.^^' Salmonids and benthic macroinvertabrates depend on these gravels 

for completion o f critical stages of their life c y c l e s . F o r  example, salmonids lay eggs in 

the gravel. When the gravel gets infiltrated by fine sediment, fish eggs often die.^^^

Entire treatises could be written from what we do know about the ecological impacts of 

suspended sediment pollution on fish, algae and macroinvertabrates, and we understand 

but a fraction of what there is to learn. When one considers that the ecological impacts of 

changed hydrological patterns, temperature patterns, nutrient cycling, channel structure, 

etc... are equally complex, and that all of these changes are the result of just one type of 

land use, the land manager’s need for good, scientific information becomes obvious. 

Equally obvious is the importance of understanding the ecological processes involved at a 

variety of scales. It is not possible to really understand the system wide, water quality 

related impacts of a pollutant as simple as suspended sediment without analysis looking 

at scales ranging from the watershed level all the way down to what happens to plants and 

animals living in the interstitial spaces between gravel on the stream bottom.

The second idea inherent in principle II is that land management decisions are

Cederholm et al.. Cumulative Effects o f  Logging Road Sediment on 
Salmonid Populations in the Clearwater River, Jefferson County, Washington, in 
SALMON SPAWNING GRAVEL: A RENEWABLE RESOURCE IN THE PACIFIC 
NORTHWEST?, Washington State University, Water Research Center Report 39 (1981).

^^-D.W. Chapman, Critical Review o f Variables Used to Define Effects o f  Fines in 
Redds o f  Large Salmonids, 117 TRANSACTIONS OF THE AMERICAN FISHERIES 
SOCIETY 1-21 (1988).
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informed by good science - not determined by science. Again, this is no earth shattering 

conclusion. It is simply a formal recognition of the fact that decisions about how to 

manage land, even within the context of ecosystem level management, are fundamentally 

tied to politics and values.

Land managers who manage within the framework established by the 5 principles of 

ecosystem level management, or almost any other management framework, must always 

wrestle with issues that ultimately depend upon value based decisions. The notion that 

these decisions should be informed by good science is entirely consistent with the federal 

statutes and case law that defines the water quality provisions of the CWA. Indeed land 

managers who make decisions based on less than good science might open themselves up 

to being sued under the citizen suit provision of the CWA^ "̂’ or under the Administrative 

Procedures Act.^^^

PRINCIPLE III.

The third principle of ecosystem level management, as defined for the purposes of 

this paper, is that: ecosystem level managers explicitly acknowledge ecosystem complexity 

and connectedness and provide for achieving management goals in the face o f  incomplete 

knowledge o f  ecosystems and with an understanding o f  the imperfect predictive power o f  

natural science.

U.S.C. § 1365 (1997). 

:̂̂ 5̂ U.S.C. §701 (1997).
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Our incomplete understanding of ecosystem dynamics and the imperfect 

predictive power of natural science are both tied to the fact that ecosystems are often 

immensely complex, interconnected systems/-^ It was this fact that sparked John Muir’s 

comment that, “When we try to pick out anything by itself we find it hitched to 

everything else in the universe,”^̂ ’ and Barry Commoner’s restatement o f that idea in the 

phrase, “You can’t change just one thing.”^* Ecosystems are often characterized as 

complicated webs of direct and indirect interactions.^'^ Altering the relationship between 

just two elements in the web can lead to radical change in an entire community.^^° The 

difficulties encountered by ecologists who try to understand the complex nature of 

ecosystems is encapsulated in the saying commonly heard in natural science circles:

“seek simplicity and distrust it.”

One of the underlying notions behind much ecosystem research is the idea that, 

while landscapes may be too complex to understand completely, there is enough that is

“ ^Hal Salwasser, Ecosystem Management: Can It Sustain Diversity and 
Productivity?, JOURNAL OF FORESTRY 6 (August 1994).

^̂ ’JonD. Holst, The Unforseeability Factor: Federal Lands, Managing for  
Uncertainty and the Preservation o f Biological Diversity, 13 Pub. Land L. Rev. 113 
(1992).

“ ^Barry Commoner, The Closing Circle, Knopf, New York (1971).

^^^Deborah M Brosnan, Ecosystem Management: An Ecological Perspective for  
Lawyer:;, 4 JOURNAL OF ENVIRONMENTAL LAW 135 (1994).

at 139, 140. Citing Robert T. Paine, Food Web Complexity and Species 
Diversity, 100 AMERICAN NATURALIST 65 (1966). In this study starfish were 
removed from a coastal ecosystem in Washington state. The removal of starfish 
precipitated a drastic shift in ecosystem dynamics whereby mussels came to dominate the 
intertidal zone and overall diversity decreased.
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knowable that we can develop reasonable models of ecosystem interactions to guide our

management/^' In ecosystem level management, the fact that our understandings of

ecosystem relationships and dynamics are often only “reasonable models” is explicitly

acknowledged under principle III. This acknowledgment of ecosystem complexity and

the incomplete predictive powers of science must be part of the ecosystem level land

manager’s calculus when she makes decisions about strategies for achieving management

objectives. The point is especially important in the context of maintaining the long term

integrity and diversity called for in Principle IV. One group of scientists has noted that:

Uncertainties regarding the distribution and functional importance of 
many species and ecosystem elements, as well as our limited 
understanding of the complex relationships of organisms to ecosystem 
structure and function, argue for a highly conservative approach to 
biodiversity protection.^^^

The process of anticipating how our management activities are likely to affect 

systems is commonly referred to as “risk assessment.” Citing City o f  Los Vegas v. 

LujaiV^^ as an example. Professor Dan Tarlock contends that courts have widely endorsed 

the argument that risk assessment must err on the side of loss prevention through the 

incorporation of wide margins of safety/^

In the area of pollution control, technology based programs have been criticized 

as attempts to continue working under a medium specific approach even while the

Montgomery supra note 186.

“̂ ^Christensen supra note 69 at 672.

^^^City of Las Vegas v. Lujan, 891 f.2d 927 (D C. Cir. 1989). 

-̂ “’Tarlock supra note 24, at 1136.
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interdependence of natural elements has come to be viewed as central to meaningful 

analysis of environmental impacts/^^ However, in the water pollution arena, the water 

quality provisions of the CWA have moved beyond the medium specific approach, and in 

some cases adopted an approach more consistent with risk management concepts and the 

third principle of ecosystem level management. Section 303(d) of the CWA 

explicitly requires that TMDLs incorporate sufficient margins of safety so that targeted 

water bodies will be able to meet WQSs despite seasonal variations and limitations in 

knowledge and information.^^® This “margin of safety” language is clearly a codification 

of risk management concepts. The inclusion of language recognizing that land managers 

may be forced to make decisions with incomplete information and requiring them to 

account for that, is nearly identical to the third principle of ecosystem level management.

Although it is not as explicit as §303(d), §401 also contains provisions that push 

land managers toward deliberately planning to achieve their goals in the face of 

incomplete understandings of ecosystems and our impacts on them. In its Jefferson 

CountyJ^' decision, the Supreme Court stressed that the regulations expressly interpret § 

401 as requiring the State to find that “there is a reasonable assurance that the activity

-^®Alyson C. Flournoy, Coping With Complexity, 27 Loy. L.A. L. Rev. 809, 810
(1994).

^^33 U.S.C. 1313(d)(1)(C) (1997). The actual language reads: “Such Load shall 
be established at a level necessary to implement the applicable water quality standards 
with seasonal variations and a margin of safety which takes into account anv lack of 
knowledge concerning the relationship between effluent limitations and water quality.” 
(Emphasis added).

^̂ ’Jefferson County supra note 101, at 1909.
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will be conducted in a manner which will not violate water quality s t a n d a r d s . T h e  

affirmative duty to meet the “reasonable assurance” standard articulated in § 401's 

implementing regulations might be read to require land managers to plan for 

contingencies and compensate for any lack of information or understanding. The 

conservative, cautious orientation of the CWA’s water quality provisions and the 

inclination of courts to require land managers to err on the side of safety by including 

wide margins of safety in their planning are consistent with the third principle of 

ecosystem level management.*^^ The cautious approach called for in this third principle 

is closely tied to the requirement in principle IV that ecosystem level land managers 

provide for integrity and natural diversity in ecosystems. Similarly, the extent to which 

Sections 303(d) and 401 re-enforce principle III is closely linked to the way that they 

require action consistent with principle IV.

PRINCIPLE IV.

The fourth principle of ecosystem level management, as defined for the purposes 

of this paper, is that: ecosystem level managers provide for long-term integrity and 

natural diversity within ecosystems. This principle must be considered in the context o f  

ecosystems as dynamically changing systems. Coupled with this principle is the necessity 

ofproviding for the maintenance o f  evolutionary and ecological processes such as

"MO C.F.R. § 121.2(a)(3) (1992).

"^Tarlock supra note 24, at 1136.
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disturbance regimes, hydrological processes, nutrient cycles etc...

Ecosystem level management does not generally imply specific management 

goals; It does not necessarily imply a conservation or preservation orientation, nor does it 

preclude management goals which focus on resource extraction. Principle IV is not so 

much a specific management objective as it is a larger, overarching management 

principle. This principle is closely related to principle III in that it is tied to the idea that 

ecosystems are highly complex and that it is often difficult to predict with certainty how 

our management techniques will affect them. Providing for the long-term integrity of 

ecosystems is an important way of preserving a full range of future management options. 

The premise behind this idea is that functioning ecosystems are the fundamental medium 

upon which we impose management treatments. To speak about managing an ecosystem 

under specific resource extraction, conservation or other management goals without 

presupposing a functioning ecosystem is like a sculptor sharpening his chisels without 

any stone to sculpt.

While terms like ecosystem health, stability, integrity, and resilience get thrown 

around a lot, they are rarely uniformly defined or used very consistently. It will be 

impossible to ascertain whether the water quality provisions of the CWA promote the 

maintenance of these things without talking a bit about what they mean. Using terms 

such as “stable” to describe natural systems may seem to barken back to the equilibrium 

type theories of ecology’s past instead of conforming with the new non-equilibrium 

paradigms which are supposedly the norm in contemporary ecology. This is not so for 

two reasons: 1) “stability” or “resilience” can be used to describe a system’s tendency to
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return to its former dynamics rather than to some particular stater'*” and 2) “stable or 

resilient” can be used as a sort of stochastic analogue of equilibrium to describe a system 

which changes within certain bounds. '̂*'

The normal range of dynamics mentioned above refer to the processes that typify 

an ecosystem’s function. These are the processes that determine energy cycles, nutrient 

cycles, hydrologie cycles and disturbance cycles/"^ Ecosystem resilience is probably best 

understood as the magnitude of disturbance that can be absorbed before the variables and 

processes that control ecosystem behavior change.

Ecosystem stability or resilience may only become apparent at certain spatial or 

temporal scales.̂ '*'* For example if we look at the system-wide metabolic functions of 

watersheds such as net photosynthesis or respiration we would likely find many “stable” 

systems, but if the focus is on individual component communities, or populations.

‘̂’“Christensen et al. distinguish between homeostatic stability which describes a 
disturbed system’s tendency to return to some specific state, and Homeorphetic stability 
which describes a disturbed system’s tendency to return to normal dynamics. Christensen 
supra note 69, at 675, citing R. Mar gal ef. Perspectives in Ecological Theory, University 
of Chicago Press, Chicago Illinois (1968).

Botkin and M.J. Sobel, Stability in Time Varying Ecosystems, 109 
AMERICAN NATURALIST 625-646 (1975).

‘̂‘“Noss supra note 36 at 41-43.

-‘‘̂ Christensen supra note 69, at 675, citing C.S. Holling, Engineering Resilience 
vs. Ecological Resilience, PROCEEDINGS OF NATIONAL ACADEMY OF 
SCIENCES (1996).

244 Pomeroy supra note 38, at 321.
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stability may be much more elusive/'*^ As well, it may be possible to identify patterns of 

stability over long time periods which simply do not emerge when studied at scales of 10 

or 20 or even 100 years. Where we find stable conditions also depends on how we define 

stability. Ecologists often use the ideas of persistence and constancy when discussing 

stability. Persistence refers to the nonextinction of species or to the continued presence of 

all successional stages in a landscape.^'’* Constancy usually refers to the number of 

species, the density of individual species, standing crop biomass, or the relative 

proportion of serai stages on a landscape.

An important aspect of the fourth principle of ecosystem level management is that 

ecosystems are often viewed as dynamic, stochastically changing systems. The interplay 

between disturbance and succession in natural systems creates a spatial and temporal 

mosaic of habitat types, species distribution / density patterns, and process patterns on the 

landscape. '̂^^ Managing for integrity or natural diversity within this context depends on 

using measures of stability such as persistence and constancy to manage at the ecosystem

‘‘‘̂ Christensen supra Note 69, referencing D.L. DeAngelis and J.C. Waterhouse, 
Equilibrium and Nonequilibrium Concepts in Ecological Models, 57 ECOLOGICAL 
MONOGRAPHS 1-21 (1987.); and W.H. Romme, Fire and Landscape Diversity in 
Subalpine Forests o f  Yellowstone National Park, 52 ECOLOGICAL MONOGRAPHS 
199-221 (1982).

referencing R.H. MacArthur and E.O. Wilson, Island Biogeography, 
Princeton University Press, Princeton, New Jersey (1967); R.M. May, Stability and 
Complexity in Model Ecosystems, Princeton University Press, Princeton, New Jersey 
(1973); and W.H. Romme, Fire and Landscape Diversity in Subalpine Forests o f  
Yellowstone National Park, 52 ECOLOGICAL MONOGRAPHS 199-221 (1982).

‘“̂ Brosnan supra note 229 at 142.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



74

level. For example many species may persist through time within a system, but they may

not persist in one place. They may move within the system to “find” appropriate habitat

patches within the mosaic.^^^

When trying to manage a system which is changing anyway, questions naturally

arise about the appropriateness of dictating what people can and cannot do. On this topic

one author has pointed out:

The new [nonequilibrium] paradigm in ecology can, like so much 
scientific knowledge, be misused. If nature is a shifting mosaic or in 
essentially continuous flux, then some people may wrongly conclude that 
whatever people or societies choose to do in or to the natural world is fine.
The question can be stated as, “If the state of nature is flux then is any 
human generated change okay?”... The answer to this question is a 
resounding “No!”... Human generated changes must be constrained 
because nature has functional, historical, and evolutionarv limits. Nature 
has a range of ways to be, but there is a limit to those ways and therefore, 
human changes must be within those limits.

Deciding what these limits are is, of course, one of the central difficulties of natural

resource management, and it is a topic which is appropriately considered in any

discussion of ecosystem integrity and diversity.

It is curious that perhaps the two passages most commonly quoted in conservation

literature come from the same author. Aldo Leopold said, “A thing is right when it tends

to preserve the beauty, integrity and stability of nature, it is wrong when it tends

at 141.

■̂“S.T.A. Pickett et al. The New Paradigm in Ecology: Implications for  
Conservation Biology Above the Species Level, in CONSERVATION BIOLOGY; THE 
THEORY AND PRACTICE OF NATURE CONSERVATION, PRESERVATION AND 
MANAGEMENT 65-88. Chapman and Hall, New York, NY (1992) as cited in 
Christensen supra note 69, at 675.
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otherwise.”^̂ ' Leopold also noted that “the first rule of intelligent tinkering is to keep 

every cog and wheel.”^̂  ̂ While authors disagree on the exact mechanisms and the nature 

of connections between diversity and stability, most agree that there are important 

connections. Ecosystem stability (the ability to resist being impacted by a disturbance) 

and ecosystem resilience (the ability to recover from disturbances) are commonly 

considered to be, at least in part, a function of diversity. Diversity may be analyzed at 

three levels: genetic diversity, species diversity and ecosystem diversity.^^^ In his 

tinkering metaphor Leopold’s cogs and wheels probably represented species. While 

native species in naturally occurring patterns are often considered hallmarks of ecosystem 

hea lth ,ecosystem  integrity also depends on preserving a natural compliment of 

habitats and ecosystem processes.

The CWA in general, and the water quality provisions of Sections 303(d) and 401 

in particular, call explicitly for preservation of species diversity^”  and contain indirect 

mandates for the preservation of natural complements of ecosystem processes. In some

^ '̂Aldo Leopold, A SAND COUNTY ALMANAC 224,225. Oxford University
Press (1966).

at 176, 177.

^^^Jason M. Paths, Biodiversity, Ecosystems and Species: Where Does the 
Ænüfangerer/ fft  8 TULANE ENVIRONMENTAL LAW JOURNAL 33,
36 (1994).

^^A. Dan Tarlock, Biodiversity Federalism, 54 MARYLAND LAW REVIEW 
1315, 1324(1995).

^^^Section 303(d)(1) calls for the “...protection and propogation of a balanced, 
indigenous population of shellfish, fish and wildlife.” 33 U.S.C. 303(d)(1)(D) (1997).
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cases, these requirements go far toward requiring land managers to employ management 

strategies which provide for the maintenance of long-term integrity and natural diversity 

within ecosystems. The fundamental goal of the CWA is the restoration and maintenance 

of the chemical, physical and biological integrity of the nation’s waters.^^^ Because the 

integrity of the nation’s waters is tied to the integrity of the watersheds which they drain, 

it is impossible to meet this goal for water without also protecting the integrity of the 

ecosystems from which the waters flow.

More specifically, § 303 contains an explicit "anti-degradation” p o l i c y T h e  

EPA regulations implementing the antidegradation policy require states to adopt anti­

degradation policies that will, at a minimum, be consistent with the existing instream 

water uses and ensure that the level of water quality necessary to protect the existing uses 

shall be maintained and protected.^^* In its Jefferson County opinion, the Supreme Court 

acknowledged that no activity is allowable which could partially or completely eliminate 

any existing use.-" The inclusion of designated uses as enforceable components of water 

quality standards is important here. Because the water body in question in Jefferson 

County had a designated use as salmonid habitat, and because the proposed dam would 

have adversely impacted the stream’s ability to support that designated use, the State 

could deny a permit for the dam’s construction. As discussed above there are a whole

U.S.C. § 101(a) (1997).

-"33 U.S.C. § 303(d)(4)(B) (1997).

-"40 C.F.R. § 131.12(1997).

-"Jefferson County supra note 101, at 1912.
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host o f management activities (such as timber harvest) that have indirect, but serious 

consequences on water quality. Usually these impacts are the result of non point source 

pollution generated when land management practices reduce the integrity of watersheds. 

Section 401 of the CWA has been used in Oregon Natural Desert Association v. Thomas 

to limit these practices where they threaten water quality or the designated uses of water 

bodies.

In addition to protecting water quality and designated uses in general, the TMDL 

provisions in § 303(d) explicitly call for the, “... protection and propagation of a balanced, 

indigenous population of shellfish, fish, and wildlife.”^̂® Again, the provisions in §

303(d) and §401 require land managers to ensure the maintenance of diversity, integrity 

and ecosystem processes in watersheds to the extent that they are tied to, water quality, 

designated uses, and the maintenance of aquatic faunal diversity. In many cases, 

contemporary ecology shows that these connections are very close indeed.

PRINCIPLE V.

The fifth principle of ecosystem level management, as defined for the purposes of 

this paper, is that: Human uses, needs and occupancy must be considered in making 

ecosystem level management decisions.

A  quick look at the previously discussed debate over how to define ecosystem 

management will be valuable here. People are unquestionably an element of every

260 33 U.S.C. 303(d)(1)(D) (1997).
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ecosystem on earth. In fact, as sources of change in ecosystems, humans are dominant in 

almost every landscape. In recognition of this fact, every definition of ecosystem 

management includes the principle that human needs and desires are an appropriate 

consideration in our attempts to manage at the ecosystem scale.^^* While this is generally 

accepted, the central difficulty in arriving at a universally acceptable definition for 

ecosystem management involves disagreement over the role that human needs should 

play in determining how we manage.

Many proponents of ecosystem management argue that if ecosystem management 

is to succeed in a world full of people, it must be more about people than anything else; it 

must strive primarily to meet human needs, and secondarily to do so in a way that limits 

human impacts on the land.^^  ̂ Other ecosystem management advocates make achieving 

biological goals a higher priority than providing for human uses.^“  Naturally, everyone 

would like to provide for human needs while maintaining high integrity ecosystems.

After all, this is what ecosystem management is supposed to be about.^^" But, proponents 

of this idea rarely discuss the difficult situations where human desires are incompatible 

with other goals of ecosystem management such as the maintenance of natural diversity.

At some level, the debate about whether human desires should be considered

e.g., Hal Salwasser, Ecosystem Management: Can It Sustain Diversity and 
92(8) JOURNAL OF FORESTRY 6, 10 (1994).

^^^See e.g., Grumbine supra note 73.

^̂ '‘Montgomery supra note 186 at 369.
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primary in ecosystem management decisions begs a larger question. In the United States, 

we manage landscapes in accordance with a whole host of natural resource management 

laws. These laws which are drafted by elected officials, ratified by elected officials, and 

implemented by political appointees ostensibly represent the guidelines for the way in 

which people desire that natural resources be managed. When we manage in accordance 

with these laws, we are, by definition, managing for the desires of people. The mandate 

for ecosystem level management contained in the water quality provisions of the CWA is 

consistent with the notion that human desires should be considered in making ecosystem 

level management decisions precisely for this reason - as law the CWA represents the 

desires of the people who created the law.

The ecosystem management debate about meeting peoples’ needs is actually 

about meeting the needs of at least two different groups of people 1) it is about 

meeting the needs / desires of local people who live in or near the ecosystems being 

managed; and 2) it is about meeting the needs of people who have an interest in natural 

resource management simply by virtue of their status as citizens who own public land.

To pretend that the needs of local people are not a key element of the argument would be 

naive. However, the law supposedly represents the will of the democracy, and everyone 

is supposed to have a right to participate in the democratic process. This paper is not

^^^The ecosystem management debate about meeting peoples needs might be more 
accurately cast as a debate about how to meet a broad spectrum of needs. In addition to 
the two groups listed, we might consider the needs of unborn generations and of people 
who do not live particularly close to the lands being managed, but who are still impacted 
directly by land management decisions.
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intended to address difficult questions about local determination. Here it is enough to 

note that the mandate created by the water quality provision of the CWA is consistent 

with the fifth principle of ecosystem level management because it was bom out of the 

will of the people via their elected representatives.

SHORT COMINGS OF THE MANDATE FOR ECOSYSTEM T.EVET. 
MANAGEMENT CREATED BY SECTIONS lO ltdt AND 401

The conclusion under Principle I above was that because, Sections 303(d) and 401 

require land managers to protect water quality, and because there are ecological 

mechanisms which tie water quality to the overall condition of watersheds, complying 

with these sections of the CWA requires land managers to focus their planning and 

management at the watershed / ecosystem level. This conclusion is generally valid, but it 

is important to stress that sections 303(d) and 401 compel land managers to manage at the 

watershed / ecosystem level only to the extent that ecological mechanisms tie water 

quality to their management activities. Thus, the appropriateness of this conclusion may 

vary depending on the type of landscape in question. For example, some management 

actions conducted in a flat-Iand arid ecosystem may have little effect on water quality, 

whereas the same activity conducted in a very wet, mountainous system might have 

immediate, major water quality implications.

A second note on the discussion under Principle 1 relates to the way in which we 

delimit ecosystems. While watershed boundaries commonly serve as excellent 

boundaries for ecosystem study and management, some organisms or ecosystem
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processes may be more appropriately studied or managed in the context of ecosystems 

defined in different ways or at different scales. For example, relatively small watersheds 

may not be the most appropriate ecosystems to study and manage if the organisms we are 

interested in managing are large, mobile vertebrates that routinely travel across many 

such ecosystems. This note is included primarily to stress that one size may not fit all 

when we are talking about defining the ecosystems that we consider in attempts to 

manage at the ecosystem level. Using watershed boundaries is still an excellent way to 

define ecosystems, and because watersheds may be single drainages or larger complexes 

of drainages, it should usually be possible to identify a watershed that encompasses 

nearly any organism or process of interest.

The second principle of ecosystem level management stresses the fact that land 

management decisions must be informed by scientific knowledge of ecological 

relationships, processes and management impacts. While this need for good scientific 

understanding is fundamental to ecosystem level management, it also constrains the 

extent to which sections 303(d) and 401 can be used to compel such management. In 

order to use water quality laws in determining how we manage larger ecosystems, we 

have to understand the ecological mechanisms through which our management activities 

are translated into changes in water quality. In some cases, these causal links are well 

understood, and water quality laws clearly have implications for how we manage. The 

Oregon Natural Desert Association v. Thomas case is a perfect example of this.-^^ Here

^^^Oregon Natural Desert Association v. Thomas, supra note 173.
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the causal links between grazing (the management activity) and additions of sediment, 

fecal coliform, fecal streptococci, and elevated water temperatures (the water quality 

impacts) were clearly understood, and §401 applied to the management a c t i v i t y I n  

cases where management activities are likely to have significant impacts, but where those 

impacts will come about through very complex chains of ecological reactions, it will be 

difficult for scientists to explain causation and more difficult to impose conditions 

designed to protect water quality. This is an especially important hole in the mandate 

created by sections 303(d) and 401 in the context of the fourth principle of ecosystem 

level management which requires the maintenance of long-term integrity and natural 

diversity in ecosystems. It is one thing for scientists to show that cows defecating in 

water degrades the water. It is quite another thing to develop science to prove that the 

extirpation of a few species over the course of many tens of years will destabilize an 

ecosystem and upset fundamental ecosystem processes to the point where water quality 

will be significantly impacted. This shortcoming is tempered by the fact that modem day 

losses of diversity rarely occur in a vacuum; they are almost always the result of serious 

habitat modification which in itself often creates water quality impacts.'^*

The mandate for ecosystem level management created by sections 303(d) and 401 

is partially limited by the extent to which scientists understand the ecological and causal

^^*Joe Weiner, Natural Communities Conservation Planning: An Ecosystem 
Approach to Protecting Endangered Species, 47 STANFORD LAW REVIEW 319, 328
(1995).
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relationships that determine how management activities are translated into water quality 

impacts. The limitation here is only partial because the third principle of ecosystem level 

management, a principle strongly supported by the CWA, specifically requires land 

managers to plan for achieving their management objectives in the face of incomplete 

knowledge of ecosystems and with an understanding of the imperfect predictive power of 

natural science.

Probably the greatest weaknesses in the mandate for ecosystem level management 

created by §401 involves the great discretion afforded states. In the hands of a protection 

minded state, §401 is a powerful tool for the requiring the preservation of water quality 

and for implying a requirement for ecosystem level management. However, the 

permitting required under §401 is discretionary on the part of s t a t e s . S o m e  states may 

choose to waive the requirement that parties obtain §401 permits, or they may make the 

permitting a simple, rubber stamp process.^™ Citizens can sue under the citizen suit 

provision to require parties to apply for state permits to conduct activities affecting water 

quality,^’’ but citizens cannot compel states to strictly enforce water quality standards 

through the §401 process. In states such as Oregon and Washington that have made clear 

commitments to water quality preservation, this is not such a glaring weakness. In some 

other western states where the industries usually responsible for the creation of pollution

"""33 U.S.C. § 1341(a)(1) (1997).

Oregon Natural Desert Association v. Thomas, supra note 173.
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have traditionally out lobbied water quality preservation interests, §401 may have less of 

an impact. The usefulness of §401 as a tool for requiring land managers to manage at the 

ecosystem level depends entirely on the inclination of states to require full compliance 

with WQSs as a condition of §401 permitting.

CONCLUSION

While sections 303(d) and 401 of the CWA go far toward creating a mandate for 

ecosystem level management, that mandate is neither perfect nor complete. The 

fundamental strength of these provisions as tools for requiring managers to manage at the 

ecosystem level is that they require land managers to protect ecosystems in order to 

protect water quality. This is a strength because contemporary ecosystem science 

indicates that there are often very direct connections between our land management 

activities and water quality. Curiously, the weakness of sections 303(d) and 401 as 

mandates for ecosystem level management is just the flip side of their strength; these 

sections have implications for the way we manage ecosystems only to the extent that our 

management impacts the water quality, designated uses, and aquatic faunal diversity of 

the waters that drain those ecosystems. This a weakness in that the mandate is more 

implied than explicit, and it does not reach certain land management actions which might 

blatantly violate the principles of ecosystem level management, but which have little 

potential to impact water quality. The relevancy of this criticism depends in part on the 

ecosystems that are being considered. For example this criticism is probably especially 

appropriate in the context of arid and flat-land ecosystems where our management actions
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may not be tied as directly to water quality as they are in relatively wet, mountainous 

ecosystems.
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