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that people engaged in environmentally harmful activities should
do what they feasibly can to minimize their impacts. In pollution
control law, those limitations on behavior generally require the
application of a particular abatement technology. Wind farm
development is a good candidate for technology-based standards to
protect winged migrators, such as bats. 17

More often in habitat conservation, however, the analogous
application may be less technologically sophisticated. For nonpoint
source control, the limiting principle is called "best management
practices" (BMPs). Among the approaches falling in this category
that might find their way into standards to mitigate barriers to
migration are riparian buffer zones, slash management, hedgerows,
tillage limitations, stormwater abatement, and residential cluster-
ing.218 Fischman has argued that ESA incidental take regulation
should follow this approach. 19 For the same reasons, these uni-
form-across-activities standards are much more likely to achieve
effective mitigation of migration barriers. Because many controls
will not involve expensive or cutting-edge technology, the applica-
tion of this approach to conservation may be better described by
the more inclusive term "activity-based regulation. ' 220 In princi-
ple, however, requiring that habitat-disturbing activities minimize
impacts and employ uniform controls mirrors the approach of the
more familiar technology-based limitations. One important differ-
ence, however, is that BMPs are harder to monitor and enforce
than traditional technology-based limitations because the BMPs
are more widely dispersed across the landscape. Permit programs,
such as the Clean Water Act's dredge or fill provision, 221 offer
models to help apply the general principles of harm minimization
to particular settings and improve compliance.

important design feature, this article focuses on the activity-based rules that will be most
effective for protecting migration habitat.

217 K. Shawn Smallwood & Brian Karas, Avian and Bat Fatality Rates at Old-Generation
and Repowered Wind Turbines in California, 73 J. WILDLIFE MGMT. 1062 (2009); Scott
Streater, Impacts to Wildlife Weighed in Push Toward "Green" Energy, LAND LETER, Feb.
5, 2009.

218 Fischman, supra note 215, at 477.
219 Id. at 475-79; Robert L. Fischman, The Divides of Environmental Law and the Prob-

lem of Harm in the Endangered Species Act, 83 IND. L.J. 661, 691-92 (2008) [hereinafter
Fischman, Divides].

220 Professor Fischman adopted the term "activity-based" controls or regulation in
applying the technology-based, best management practices approach of pollution control
to resource management. See Fischman, Divides, supra note 219, passim; Fischman, supra
note 215, at 477.

221 33 U.S.C. § 1344 (2006).
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The Bureau of Land Management has already adopted the BMP
approach in its 2008 Wind Energy Development Policy. 222  The
BMPs include monitoring, design, and operation standards. One
standard condition for permitting turbines on public lands requires
wind power operators to "determine the presence of bat colonies
and avoid placing turbines near known bat hibernation, breeding,
and maternity/nursery colonies; in known migration corridors; or in
known flight paths between colonies and feeding areas. ' ' 223  As
simple a design principle as limiting the height of wind turbines
may yield conservation benefits.224

Unfortunately, most conservation laws use effects-based
approaches to control land use and potentially injurious activities.
The quintessential effects-based approach is the no-take provision,
versions of which underpin the ESA, MBTA, and MMPA.
Although no-take provisions are useful, particularly to protect spe-
cies from harvesting, they have limited effectiveness for protecting
migrations from unintended impacts incidental to otherwise lawful
activities.

In the MBTA, as in other no-take laws, the occurrence of certain
adverse effects to a protected animal triggers a legal response2 25

unless a permit applies. 26 On its.face, the MBTA prohibits unau-
thorized take; thus, the death of even a single migratory bird may
constitute a criminal offense. However, the enforcement agency -
the USFWS - implements no protections unless it can establish a
reasonable likelihood that a particular action proximately caused

222 Memorandum from Dir., U.S. Dept. of the Interior, Bureau of Land Mgmt., on Wind
Energy Development Policy to All Field Officials (Dec. 19, 2008), available at http://www.
blm.gov/wo/st/en/info/regulations/Instruction-Memos andBulletins/national-instruction/
2009/IM_2009-043.html.

223 Id. at Attachment 1-6, available at http://www.blm.gov/wo/st/en/info/regulations/
Instruction MemosandBulletins/national_instruction/2009/IM_2009-043.html (follow "1
- BLM Wind Energy Program - Policies and Best Management Practices" hyperlink).

224 See, e.g., Baerwald & Barclay, supra note 160 (fatality rates among migratory bats
vary depending on the height of the turbines).

225 The no-take provision of the MBTA does not include the specific act of "harm." 16
U.S.C. § 703 (2006). For the purposes of this article, we define an effects-based approach
to mean a legal response triggered only on upon a showing of probable cause linking an
action to some specific harm (e.g., killing) to a particular animal. Therefore the MBTA
does employ an effects-based standard in the sense we mean it.

226 See 16 U.S.C. § 704(a) (2006) (authorizing the Secretary of the Interior to "deter-
mine when, to what extent, if at all, and by what means, it is compatible with the terms of
the conventions to allow hunting, taking, capture, killing, possession, sale, purchase, ship-
ment, transportation, carriage, or export of any such bird, or any part, nest, or egg thereof,
and to adopt suitable regulations permitting and governing the same ...."); 50 C.F.R.
§ 13.11(d) (2009) (listing user fees for fifteen types of permits under the MBTA).
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the adverse effect.227 To establish liability, or for the threat of lia-
bility to have a deterrent effect, the adverse effect must be of a
type that can be successfully prosecuted. Courts have concluded
that harm to birds caused indirectly by habitat modification alone
does not impose liability under the MBTA, unlike under the
ESA.228 Even for a direct effect, the agency must prove that the
activity in question proximately caused the prohibited injury.
Proof of causation requires a demonstration of a sequence of
events, uninterrupted by any intervening cause, that would have
resulted in the effect (such as the death of a bird), and without
which the effect would not have happened. The effect also must
have been "reasonably anticipated or foreseen as a natural conse-
quence of the wrongful act. ' 229 Under the courts' interpretation of
the proximate cause requirement, direct killing of birds by colli-
sions with cars, for example, would not be sufficient to impose lia-
bility under the MBTA.23 °

The MBTA's effects-based approach seeks to control only those
activities that result in actual injury. The USFWS may attempt to
leverage the threat of prosecution in order to address incidental
habitat destruction.23 1  This regulatory approach may have the
capability to promote application of best practices and technolo-
gies to minimize foreseeable harms to birds. 232 But, it is costly for

227 See Meredith Blaydes Lilley & Jeremy Firestone, Wind Power, Wildlife, and the
Migratory Bird Treaty Act: A Way Forward, 38 ENVTL. L. 1167, 1190-92 (2008).

228 Id. at 1193-94 (citing City of Sausalito v. O'Neill, 386 F.3d 1186 (9th Cir. 2004) and
Seattle Audubon Soc'y v. Evans, 952 F.2d 297 (9th Cir. 1991)).

229 Lilley & Firestone, supra note 227, at 1185 (citing United States v. Moon Lake Elec.
Ass'n, 45 F. Supp. 2d 1070 (D. Colo. 1999)).

230 Id. The courts have narrowed prosecution liability under the MBTA to activities
resulting in take that is both direct and reasonably foreseeable. Courts have found that
liability can attach mainly in two incidental-take contexts: take that is incidental to a dan-
gerous activity (e.g., pesticide production or application) and take resulting from the fail-
ure to implement inexpensive avoidance measures (e.g., power line operation).

231 In deciding whether to prosecute a taking the USFWS must weigh factors such as the
seriousness of the .transgression, the type and quality of available proof, and the deterrent
value of prosecuting. According to Lilley and Firestone, the USFWS is much more likely
to prosecute when entities fail to implement measures to prevent reasonably foreseeable,
significant, and easily preventable incidental take of migratory birds. Lilley & Firestone,
supra note 227, at 1197-1200.

232 For various activities resulting in the reasonable expectation that potentially signifi-
cant bird deaths will result, USFWS has issued guidance documents (for example, for com-
munication towers and wind power facilities). Lilley & Firestone, supra note 227, at 1198
n.229. The USFWS can use the threat of prosecution under the MBTA to promote the
implementation of such technical standards. According to Lilley and Firestone, regulated
entities will most likely not be subject to USFWS prosecution so long as they take reasona-
ble steps to implement these guidelines and demonstrate good-faith efforts to reduce their
siting and operational impacts. Moreover, Responsibilities of Federal Agencies To Protect
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the agency to implement, limited in the scope of protections possi-
ble, and of uncertain regulatory effect. Adding an ESA-like inci-
dental take permit requirement onto the MBTA would not entirely
solve the habitat conservation problem because it would still rest
on the case-by-case causation of harm.233

A better alternative is the activity-based approach. It would
look at aggregate effects of activities within a corridor rather than
find case-by-case marginal harms. For example, within corridors
the siting and design of barriers would be implemented through a
mandatory set of standards, developed at the federal or state level.
A proposal for a potentially harmful activity would trigger a set of
standards and limitations appropriate to the type of action and
intended to avoid or minimize impacts to migratory animals. This
activity-based approach is prospective: siting and design standards
would be based on an assessment of risks and intended to prevent
harm. Most importantly, this approach would not require case-by-
case proof of causation.234

Any regulation, including activity-based regulation, when
imposed more stringently in certain locations because of their high
habitat values, raises equity concerns. One of the big problems
faced by ESA regulation is that it imposes costs disproportionately
on owners of whatever habitat remains for imperiled species. The
owners of the remnant habitat may rightly claim that they are pun-
ished for their good deed of conservation during the time that
other landowners were destroying their habitat. Imposing highly
concentrated costs of habitat protection on a small number of land-
owners in order to provide a broad public environmental benefit is
a recipe for backlash. Public subsidies, incentive programs, and
regulatory shields are common tools to address the inequities and
promote cooperation. While regulation is generally necessary to
prod landowners toward conservation planning, any migration con-
servation law should provide the flexibility for deal-making and
habitat-swapping. As with any conservation effort, the larger the

Migratory Birds, Exec. Order No. 13,186, 66 Fed. Reg. 3853 (January 10, 2001) imposes
responsibilities under the MBTA on federal agencies to protect migratory birds. See, e.g.,
OFFICE OF LEGACY MGMT., U.S. DEP'T OF ENERGY, MIGRATORY BIRD TREATY ACT
ISSUES, NATURAL RESOURCE MANAGEMENT ACTIVITIES, AND MAINTENANCE, AND PRO-
JECT ACTIvITIES AT THE ROCKY FLATS SITE, LMS/RFS/SO4511 (2008) (discussing appli-
cation of best management practices to avoid and minimize impacts to migratory birds).

233 Fischman, Divides, supra note 219.
234 Id.

226 [Vol. 28:173
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scale of the project, the greater the opportunity for flexible trade-
offs.

2 35

D. Harvest Controls

Harvest controls are among the very oldest and best established
legal mechanisms to conserve animals.236 These controls, also
called "take limitations," have brought back healthy populations of
game species from the brink of extirpation around the world.
Among the harvest control tools useful to migration are limitations
on who may hunt, seasons for hunting, methods of hunting, and the
kinds of individual animals that may be taken. Often permits are
employed to implement these limits in particular circumstances.
The first multi-species federal law protecting wildlife across the
country, the 1900 Lacey Act, sought to improve enforcement of
state harvest controls.237 The need for better enforcement to put
paper protections into practice will continue to be a focus for
migration conservation law. Coordination across international
boundaries, explored in section B, infra, will continue to drive
international agreements and implementing statutes, as it has for
over a hundred years.238

The first step in establishing harvest control is to identify which
species and what threats from exploitation need to be addressed.
Because migrations represent unusual concentrations of animals,
they tend to be disproportionately subject to harvest pressure.
While many of the migrations facing problems from over-harvest
are outside of the United States,239 there remain problems in all
countries to control takes to preserve abundant migrations. For
instance, in the Delaware Bay, the federal commission governing
marine harvests has repeatedly failed to tighten controls on har-
vests of horseshoe crabs; widely used as commercial fishing bait.24°

As discussed supra, the decline of crab populations due to commer-

235 Robert L. Fischman & Jaelith Hall-Rivera, A Lesson for Conservation from Pollution

Control Law: Cooperative Federalism for Recovery Under the Endangered Species Act, 27
COLUM. J. ENvTL. L. 45, 146-148 (2002).

236 Robert L. Fischman, Law-Biological Conservation, in 2 ENCYCLOPEDIA OF WORLD
ENVIRONMENTAL HISTORY 765 (Krech III et al. eds., 2004).

237 Act of May 25, 1900 (Lacey Act), ch. 553, § 1, 31 Stat. 187, 187-189 (codified as
amended at 16 U.S.C. §§ 701, 3371-78).

238 See, e.g., Migratory Bird Treaty and Migratory Bird Treaty Act, 16 U.S.C. §§ 703-711

(2006).
239 See, e.g., Jonathan H. Epstein, Pteropus vampyrus, a Hunted Migratory Species with a

Multinational Home-Range and a Need for Regional Management, 46 J. APPLIED ECOLOGY
991 (2009).

240 Interstate Panel Rejects Call to Halt Crab Harvest, LAND LETTER, Sept. 4, 2008.
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cial harvest is an important constraint on the ability of the red knot
(and other migratory shorebirds) to complete its spring migration
from South America to northern Canada.241

The second, more difficult problem is enforcing established har-
vest controls. A prime example of this challenge occurs in the con-
text of whaling. The International Whaling Commission
establishes harvest limits, yet those limits are frequently ignored.
The United States has on several occasions attempted to use eco-
nomic sanctions to enforce whale harvest limits, but "[i]n the
majority of cases, sanctions were threatened but subsequent nego-
tiations resulted in either reduced actions or none at all. ' '2 42 The
difficulty of enforcing whale harvest controls even spurred some
whale protection groups to such extreme measures as piracy and
sabotage.243 Poor compliance and enforcement are problems not
only in the context of whaling, but throughout all of the global fish-
ing industry.244

E. Summary

This Part presented four elements of a legal response necessary
to address the main threats to animal migrations: (1) thresholds
and triggers for conservation protections and benefits; (2) inter-
jurisdictional cooperation and coordination; (3) protection of
migration connectivity; and (4) regulation of commercial and recre-
ational harvest. We conclude from our analysis that although
existing laws and programs offer some useful approaches to these
elements, they generally fair poorly at protecting migrations as
phenomena of abundance, particularly with respect to thresholds
and triggers. In Part IV we propose concepts for a comprehensive
migration protection law that addresses these shortcomings.

IV. CONCEPTS FOR A COMPREHENSIVE MIGRATION

PROTECTION LAW

This Part presents a conceptual model for a law intended to pro-
tect migrations as phenomena of abundance. Such a model must
address harvested populations such as geese and salmon, as well as

241 See supra notes 56-60 and accompanying text.
242 Benjamin van Drimmelen, The International Mismanagement of Whaling, 10 UCLA

PAC. BASIN L.J. 240, 252 (1991).
243 Id. at 251.
244 See generally Zachary Tyler, Saving Fisheries on the High Seas: The Use of Trade

Sanctions to Force Compliance with Multilateral Fisheries Agreements, 20 TUL. ENVTtL. L.J.
43, 51-81 (2006).

228 [Vol. 28:173
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nongame populations such as bats. It must also cover animals that
migrate across continents, such as songbirds and sea turtles, as well
as those that migrate over short distances, such as salamanders and
snakes. A law to protect abundant populations also must account
for the costs resulting from conflicts between animals and routine
human affairs, such as agriculture.245

A. Migration Protection Model

We propose adopting a conceptual model for conserving migra-
tions as phenomena of abundance, schematically represented in
Figure 2 (Migration Protection Model). The schematic illustrates
how varying degrees of protection might apply to a migratory pop-
ulation depending on both population abundance and the attrib-
utes of habitat involved. In brief, the vertical axis is a continuum of
abundance, bounded at the top by a maximum benchmark (such as
historic abundance) and at the bottom by zero, and including a crit-
ical threshold. The horizontal axis reflects the differing ecological
value of habitat areas for the migratory population, such as might
occur along a cross-section from marginal to core breeding or cor-
ridor habitat. Threshold lines and curves separate the graphical
space into regions (labeled A, B, and C) representing different reg-
ulatory regimes and tactics for coordinating jurisdictions, maintain-
ing migration connectivity, and controlling harvest.

Figure 2 applies to a single population, although models for indi-
vidual populations can be combined into a landscape approach to
protecting multiple migratory populations using common habitats
and corridors. This conceptual model is not intended to solve the
problem of replacing the single species approach to conservation
with a multiple species approach. Rather, we seek to promote a
flexible approach to protecting migrations as phenomena of abun-
dance. The model has a major advantage over many existing con-
servation approaches: it incorporates both the differential
thresholds of abundance as well as the place-specific variation in
value of habitat. It provides the foundation for legal reforms with
the flexibility to reduce social and political resistance to relatively
high abundances of animals.

245 For example, the USFWS fairly readily issues depredation permits under the MBTA

allowing take of migratory birds responsible for injury to economic interests. See 50 C.F.R.
§ 21.41 (2009). An effort to mandate abundance thresholds at historic or maximum levels
may in practice be undermined for many species when weighed against the socio-economic
benefits of allowing a reduction in abundance.
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FIGURE 2. CONCEPTUAL MODEL OF MIGRATION PROTECTION

LAW SHOWING DIFFERENTIAL LEVELS OF ACTIVITY-BASED

PROTECTION AND REGULATION AS A FUNCTION OF POPULATION

ABUNDANCE AND THE ECOLOGICAL IMPORTANCE OF THE AREA

TO MIGRANTS, FOR A SINGLE POPULATION.

Maximum
Benchmark

Critical
Threshold

Lower Importance Higher Importance

Ecological Importance of Area

On the vertical abundance axis, protections and regulations are
first triggered when the population's abundance falls below the
maximum benchmark. The benchmark may be the maximum pop-
ulation abundance recorded or estimated, an estimate of current
carrying capacity, or a range of abundances reflecting the historic
or "natural" range of variability in the population's size. This
threshold of abundance protects the aesthetic grandeur of migra-
tions championed by Wilcove as well as sustainable harvested
populations.

The lower critical threshold protects the abundance necessary to
maintain the migratory population's functional role in the land-
scape and ecosystem, in addition to the individual and social
behaviors of migrants.246 For some migratory species, but not all,
this critical threshold is likely to be well above the minimum demo-
graphically viable population size associated with an imperiled

246 Sanderson, supra note 73.

(C)

Less Protection

More Protection (B)

Most Protection plus Restoration (A)
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population, yet probably below historic abundances or abundances
required to support harvesting. 47

On the horizontal axis, the value of a location is highest for core
habitat areas. A migratory corridor may be designed with a central
core pathway and an outer buffer on each side of the core area.2 48

Breeding, wintering, movement, and stopover areas, whether
within or outside of a designated corridor, may contain habitats of
differing quality, thus allowing differentiation of core versus buffer
habitat.

A primary feature of the model is that different thresholds trig-
ger different levels of regulation. The protections are most strin-
gent and comprehensive when population abundance is below the
lower critical threshold (region A in Figure 2). For populations
below the critical threshold, protections over the entire range of
habitat areas would be set in motion to restore the population at
least to the critical threshold in the short term. For example,
aggressive habitat acquisitions, stringent barrier siting restrictions,
and strong transboundary coordination may be required.

Protections and regulations are somewhat less restrictive above
the critical threshold at relatively low population abundances as
well as at the highest-value locations for all abundances (region B
in Figure 2). In these locations or at these abundances, land-use
controls can be less stringent and more flexible than in region A.
For example, potentially harmful activities may be permitted if
properly justified and if the impacts are minimized using best avail-
able technologies and best management practices. The larger the
domain of the legal program, the greater the opportunity for trade-
offs between areas.

Finally, protections and regulations are the least restrictive at
relatively high abundances and in lower-value locations outside
key habitat areas (region C in Figure 2). For example, in region C
greater use of flexible federal-state cooperative schemes, incentive

247 Id.; see also Soul6 et al., supra note 85, at 1247 (noting that recovery goals under the
Endangered Species Act manifest "demographic or numerical minimalism").

248 See, e.g., CORRIDOR ECOLOGY: THE SCIENCE AND PRACTICE OF LINKING LAND-

SCAPES FOR BIODIVERsrry CONSERVATION (Jodi A. Hilty, William Z. Lidicker, Jr. &
Adina M. Merenlender eds., 2006); Rob H. G. Jongman, Nature Conservation Planning in
Europe: Developing Ecological Networks, 32 LANDSCAPE & URB. PLANNING 169 (1995);
Reed F. Noss & Larry D. Harris, Nodes, Networks, and MUMs: Preserving Diversity at All
Scales, 10 ENVTL. MGMT. 299 (1986); John H. Roe & Arthur Georges, Heterogeneous Wet-
land Complexes, Buffer Zones, and Travel Corridors: Landscape Management for Fresh-
water Reptiles, 135 BIOLOGICAL CONSERVATION 67 (2007).
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programs, and joint ventures may be employed.249 The precise
location of the boundary that separates regions B and C will be
informed by biology, but also influenced by social and policy
concerns.

The essence of the Migration Protection Model is that it values
abundances currently at historic or carrying-capacity levels but
allows potentially harmful activities in some locations and under
some circumstances. Unlike a simple threshold and trigger which
provides no protection above a critical threshold and full protec-
tion below, multiple abundance thresholds allow for a more
nuanced and wider range of valuations and responses. In no case
does the model leave the population without some level of protec-
tion. Variable protections for different levels of scarcity attune the
intensity of conservation actions to the status of the migration. But
the two tiers of protection in the ESA, represented by the distinc-
tion between the endangered and the threatened status, have pro-
duced some inconsistencies (as well as the expected flexibilities)
that must be considered in designing multi-tiered triggers.

B. Existing Approaches Using Variable Protection Levels

The use of thresholds to create different levels of protection and
regulation is not a new concept in conservation. For example, as
discussed infra, the MMPA employs two levels of protection sepa-
rated by a single threshold that reflects population depletion.
Below the threshold of depletion, the Secretary of Commerce must
implement conservation plans to restore depleted populations to
their optimum sustainable levels.251 Non-depleted populations -
those within the zone of optimum sustainable population - receive
less protection, and may be subject to taking regulated through a
permit system.252

Hammill and Stenson suggest an approach to managing har-
vested populations of Atlantic seals (where data are relatively
available) that uses three abundance thresholds to trigger different

249 Thompson, supra note 195.
250 See Holly Doremus, Delisting Endangered Species: An Aspirational Goal, Not a Real-

istic Expectation, 30 ENVTL. L. REP. 10434, 10441 (2000); Fischman & Hall-Rivera, supra
note 235, at 55; Daniel J. Rohlf, Six Biological Reasons Why the Endangered Species Act
Doesn't Work - And What to Do About It, 5 CONSERVATION BIOLOGY 273 (1991).

251 16 U.S.C. § 1383b(b) (2006); see also, e.g., U.S. DEP'T OF COMMERCE, NOAA, NAT'L
MARINE FISHERIES SERV., CONSERVATION PLAN FOR THE EASTERN PACIFIC STOCK OF

NORTHERN FUR SEAL (Callhorinus ursinus) (2007).
252 16 U.S.C. §§ 1371-1374 (2006).

[Vol. 28:173232
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levels of protection 3.2 5  The thresholds are set at different percent-
ages of the maximum abundance seen or estimated. When the
population is above the upper or "buffer" threshold (e.g., 70% of
maximum), management actions are based on a mixture of ecosys-
tem and socio-economic considerations. When the abundance
drops below the upper threshold, risk-averse conservation mea-
sures are implemented with the objective of returning the popula-
tion to the upper threshold. When the population size drops below
the middle threshold (e.g., 50% of maximum abundance), "sub-
stantial conservation measures," held to a more demanding likeli-
hood of success, are triggered. When the population falls below
the third and lowest "critical" threshold (e.g., 30% of maximum),
all harvesting is suspended until the population can be recovered.
As with the MMPA, the stringency of conservation actions depends
on the level of population abundance.

Finally, a practical single-threshold approach is used in the fed-
eral antidegradation policy implemented under the Clean Water
Act. The first two "tiers" of protection under the policy are illus-
trated in Figure 3. A fundamental attribute of antidegradation pol-
icy is protection of existing high water quality above the critical
threshold of minimum water quality criteria. This attribute is often
expressed in terms of the capacity of high quality waterbodies to
assimilate pollution. The Environmental Protection Agency values
this capacity as a resource to be protected.254 The water quality
protection scheme implemented depends on whether the
waterbody is above or below the critical threshold. If existing
water quality is below the threshold, no further degradation is
allowed and the water 'quality must be restored at least to the
threshold level.

If water quality is above the threshold, the policy allows for deg-
radation to satisfy important social and economic demands so long
as alternatives to the proposed degradation are considered and the
degradation is minimized to the extent practicable.255 Thus, the
antidegradation policy is intended to protect existing water quality

253 M. 0. Hammill & G. B. Stenson, Application of the Precautionary Approach and

Conservation Reference Points to Management of Atlantic Seals, 64 ICES J. MARINE ScI:
702, 703 fig.1 (2007).

254 See Memorandum from Ephraim S. King, Dir., Office of Science and Tech., to Water
Mgmt. Div. Dirs., Regions 1-10, at 1 (Aug. 10, 2005), available at http://www.epa.gov/water
science/standards/files/tier2.pdf.

255 Tier 1 protections are implemented when water quality is below the critical threshold
in an effort to raise the water quality at least to the threshold level. See 40 C.F.R.
§ 131.12(a)(1) (2009); ENvTL. PROT. AGENCY, WATER QUALITY STANDARDS HANDBOOK

233
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FIGURE 3. SCHEMATIC OF THE SINGLE-THRESHOLD APPROACH

TO PROTECTING WATER QUALITY USED BY THE

ANTIDEGRADATION POLICY OF THE CLEAN WATER ACT.
WATER QUALITY ABOVE THE CRITICAL THRESHOLD IS

SUFFICIENT TO SUPPORT THE DESIGNATED USES OF

THE WATERBODY.

Tier 2 Protection Level

Water quality may be reduced only if degradation
is necessary to accommodate important social or

economic development in the area of the
discharge.

Critical
Threshold

Tier 1 Protection Level

Water quality restored to threshold.

even when well above minimum threshold levels, but this protec-
tion is flexible so that polluting activities deemed socially or eco-
nomically important may continue or commence. 6

C. Limitations of a Multiple-Threshold Approach

The use of multiple abundance thresholds in the Migration Pro-
tection Model is problematic because of the uncertainties involved
in estimating thresholds and current population sizes. Determining
the correct level of protection will depend on establishing target
abundances to serve as thresholds and on vigilant monitoring of
abundance throughout the migratory range to ascertain when
thresholds are crossed.

The multiple thresholds in the Migration Protection Model may
be set to correspond to the different thresholds of population
abundance needed to sustain the different social objectives dis-
cussed in Part III.A. For many migratory species, however, abun-

4-1 to -6 (2nd ed. 1994), available at http://www.epa.gov/waterscience/standards/handbook/
index.html.

256 40 C.F.R. § 131.12(a)(2) (2009).
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dances necessary for ecological viability, sustainable harvest, or
historical restoration are mostly unknown at present. Rough esti-
mates and rules of thumb will likely be necessary to set the thresh-
olds until further monitoring and research improves our estimates
of such triggers.257 For example, the U.S. Shorebird Conservation
Plan, a cooperative planning effort authorized by the FWCA and
the MBTA, uses such an approach to set thresholds while also plac-
ing a high value on commonness and abundance of migratory ani-
mals.258 The Plan's national goal for migratory shorebirds is to
"stabilize populations of all shorebird species known or suspected
of being in decline due to limiting factors occurring within the U.S.,
while ensuring that common species are also protected from future
threats. ' 259 To meet its goals, the Plan establishes population
targets.260 Although the Plan acknowledges that, due to lack of
species-specific information, for most shorebird species it is not
possible to establish scientifically supported population targets
known to achieve stable and self-sustaining populations, the Plan's
working group nevertheless set tentative population targets for dif-
ferent classes of species' populations. For species' populations
known or thought to be declining but not listed under the ESA, the
long-term goal is to restore the population to the level estimated to
have existed in the year when population trend analysis began (for
most species in the early 1970's).261 For populations not declining,
the long-term goal is to maintain the population at current levels,
even if that target is thought to be at historic (i.e., pre-1800)
levels. 262 The Plan, by setting restoration targets at estimates of
1970's abundances and maintenance targets at estimates of current
abundances, may represent. a feasible approach to valuing abun-
dance in high value areas when uncertainties are large or where

257 Sanderson, supra note 73.
258 U.S. FISH AND WILDLIFE SERV. MANUAL, MIGRATORY BIRDS, PART 721, CHAPTER

4, available at www.fws.gov/policy/721fw4.pdf.
259 Id. at 4.2(C)(2).

260 MANOMET CTR. FOR CONSERVATION Scis., supra note 114, at 23-24; S. BROWN ET

AL., NATIONAL SHOREBIRD CONSERVATION ASSESSMENT: SHOREBIRD CONSERVATION

STATUS, CONSERVATION UNITS, POPULATION ESTIMATES, POPULATION TARGETS, AND

SPECIES PRIORITIZATION 12-14 (2000), available at http://www.fws.gov/shorebirdplan/down
loads/SHORCONS3.pdf.

261 This target level was calculated by using the known rate of decline and back-calculat-
ing the population size to the year when data were first collected, using the current popula-
tion estimate as the starting point. For many species, these restoration targets are
extremely conservative because historical declines are thought to have been large, but
monitoring data are available only recently. See MANOMET CTR. FOR CONSERVATION
Scis., supra note 114, at 24.

262 Id.
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ecological changes make historic benchmarks impractical as
targets. Regardless of how the abundance thresholds are selected
and estimated, these matters will constitute a major component of
any successful migration protection law.

V. CONCLUSION

Establishing a new legal regime to conserve the great animal
migrations of the world, or even the nation, is a daunting challenge.
So much ground has already been lost. Climate change will surely
turn some migrations into basket cases. The legal regime has
already failed at solving problems far more limited in scope.

Yet, migration conservation offers some exciting possibilities for
achieving progress. It is a rare opportunity to create law for an
unaddressed problem and get it right. Though migration presents a
particularly complex constellation of problems, no single threat to
animal migrations is unprecedented. Success in maintaining and
restoring migrations will provide tools applicable to a vast array of
conservation problems, from endangered species recovery to sus-
taining ecological integrity of refuges and aquatic habitats. A legal
approach to migration that incorporates our ideas of differential
responses to different population thresholds and values of habitat
would offer a more nuanced and effective example to apply in
other wildlife contexts. It also starts a new conversation about the
environmental values served by abundant populations.

Establishing better inter-jurisdiction coordination would open
doors to further cooperation for a diverse range of environmental
projects. Protecting habitat through a mix of private land use con-
trols, cooperative agreements, habitat acquisition (including acqui-
sition of easements), and activity-based regulation would create a
more diversified portfolio of conservation instruments than most
current programs enjoy. In particular, activity-based regulation
could help prove that the lessons of pollution control can address
problems on the resource management side of the environmental
law divide.263 The substantial information gaps should not pre-
clude conservation actions that both hold promise and can serve as
bases for a deeper understanding of migrations through adaptive
management.

The differential triggers we recommend would initiate compre-
hensive protection as a legal response. The tailored response
should combine corridor designations, site-specific protections and

263 Fischman, Divides, supra note 219, at 691-93.
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acquisition, and uniform activity-based regulation with a broad
strategic overview necessary to maximize habitat connectivity and
coordinate measures across boundaries. Moreover, a comprehen-
sive approach could be applied to a wide variety of migratory spe-
cies by capitalizing on the commonalities among them in the
threats they face and the legal responses necessary for their
protection.

While we recommend a sober examination of the depleted state
of animal migrations and the challenges facing effective responses,
despair is neither justified nor helpful. One of the great conserva-
tion success stories of the past century is the recovery of migratory
waterfowl. At least for a popular game species, conservation of
abundant migrations is possible. Close monitoring, inter-jurisdic-
tion coordination, a rich menu of tools to protect and connect
habitat, and strict control of harvest all converge to sustain water-
fowl migration in North America. This is a model that has some-
thing to offer most migration problems. It is a model that garners
strong, widespread political support. With the refinements we sug-
gest, it can point the way forward.

The experience of migratory waterfowl conservation suggests
that policy-makers begin to implement our blueprint for migration
conservation for other migrations capable of popular support. It is
not just for sport hunting that migratory waterfowl developed a
constituency. Aldo Leopold articulated another widely held value
in his most popular meditation, A Sand County Almanac:64 won-
derment and affinity with nature, associated with the return of
geese to Wisconsin in March. If not the comfortable familiarity of
geese, then the heroic endurance of the kind displayed by the arctic
tern may qualify other birds for the vanguard of migration conser-
vation.265 Outside of the avian domain, keystone, flagship, or
umbrella species that migrate may convince lawmakers of migra-
tion conservation's ecological merits. Most important is to begin to
plug the gaps in legal protection that fall between game and imper-
iled species.

Climate change will test the limits of any response to migration
conservation. But, adaptive application of the approach we pro-
pose will begin to show which migrations will continue to be feasi-
ble and how they can be safeguarded. Climate change subjects all

264 ALDO LEOPOLD, A SAND Co1uNTY ALMANAC 19 (Ballantine Books 1970) (1949).

265 The arctic tern recently garnered political notice when the New York Times rhapso-

dized on its editorial page about its transpolar migration. See Editorial, A Tern Around the

World, N.Y. TIMES, Jan. 21, 2010, at A38.
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elements and processes within the domain of biodiversity to new
risks and uncertainties. The lessons learned from applying legal
conservation tools to animal migration will help reduce the stres-
sors that make species and ecosystems more vulnerable to steep
declines from the global changes occurring.
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APPENDIX 1: KEY FEDERAL CONSERVATION PROGRAMS

ADDRESSING MIGRATORY ANIMALS

Federal Conservation Law Description

Habitat Conservation Approaches

Coastal Zone Management Provides funds to coastal states to help them preserve or
Act (CZMA) 16 U.S.C. restore specific areas, acquire interests in land, and
§§ 1451-1466 develop and implement measures to control nonpoint

source pollution.

Fish and Wildlife Provides financial and technical assistance to states to
Conservation Act (FWCA) develop, revise, and implement conservation plans for
16 U.S.C. §§ 2901-2912 nongame fish and wildlife; requires identification of lands

and waters in the U.S. and Western Hemisphere whose
protection, management, or acquisition will foster
conservation of migratory nongame birds.

Marine Mammal Protection Requires measures to replenish any species or population
Act (MMPA) 16 U.S.C. diminished below its optimum sustainable population by
§§ 1361-1423h acquiring, protecting, and improving essential habitats.
Marine Turtle Conservation Supports and provides financial resources for projects
Act (MTCA) 16 U.S.C. conserving marine turtles and their nesting habitats.
§§ 6601-6607

Migratory Bird Conservation Provides for purchase or rental of areas recommended by
Act (MBCA) 16 U.S.C. the Secretary of Interior for protection.
§ 715-715s

Neotropical Migratory Bird Provides for protection and management of neotropical
Conservation Act (NMBCA) migratory bird populations and their habitats.
16 U.S.C. §§ 6101-6109

Partners in Flight, http:// Provides for protection and management of migratory bird
www.partnersinflight.org; populations and their habitats.
U.S. Shorebird Conservation
Plan (available at http://www.
fws.gov/shorebirdplan/);
North American Waterfowl
Management Plan (available
at http://www.fws.gov/bird
habitat/NAWMP/index.shtm)

Take Prohibition Approaches

Bald and Golden Eagle Prohibits taking of any bald or golden eagle without a
Protection Act (BGEPA) 16 permit.
U.S.C. §§ 668-668d

Endangered Species Act Prohibits taking of any endangered species of fish or
(ESA) 16 U.S.C. wildlife listed under the Act without a permit.
§§ 1531-1544

Marine Mammal Protection Prohibits taking of any marine mammal without a permit,
Act (MMPA) 16 U.S.C. and establishing a moratorium on the taking and
§§ 1361-1423h importation of marine mammals.

Migratory Bird Treaty Act Prohibits taking of birds of designated species except as
(MBTA) 16 U.S.C. permitted by regulations.
§§ 703-712

North Pacific Anadromous Prohibits any person or fishing vessel subject to the
Stocks- Act (NPASA) 16 jurisdiction of the U.S. to fish for or to retain on board
U.S.C. §§ 5001-5012 any anadromous fish in the Convention Area.
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