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17th Institute for 

Natural Resources Law Teachers

7:00 am – 8:00 am  –  Registration – University of Utah 
S.J. Quinney College of Law  –  Moot Court Room

8:00 am – 8:15 am

Introductions and Opening Remarks
STEVIA M. WALTHER, Executive Director, Rocky Mountain 
Mineral Law Foundation, Westminster, Colorado

FEDERICO CHEEVER, Program Chair; Professor of Law 
and Director of the Environmental and Natural Resources 
Law Program, University of Denver Sturm College of Law

ROBERT W. ADLER, Jefferson B. and Rita E. Fordham 
Presidential Dean, Dean College of Law, Distinguished 
Professor, University of Utah S.J. Quinney College of Law

JAY E. RAY, Director, The Center for American and 
International Law, Plano, Texas 

DAVID E. PIERCE, representing the Energy & Mineral Law 
Foundation; Professor of Law, Norman R. Pozez Chair in 
Business and Transactional Law, Washburn University 
School of Law

8:15 am – 9:30 am 

Food, Water, Economics, and Borders: Climate Change 
and Security in the Classroom
Moderator: 

ROBIN KUNDIS CRAIG, William H. Leary Professor of Law, 
University of Utah S.J. Quinney College of Law

Climate change poses a number of threats to “security,” 
ranging from impacts on water and food supply to economic 
considerations and more traditional considerations 
regarding border security, and from immigration to national 
security and national defense. This panel will examine 
the various forms of climate change insecurity from the 
perspective of teaching climate change—and especially 
climate change adaptation—to our students.

MARY JANE ANGELO, Professor, University of Florida 
Research Foundation; Professor, Alumni Research Scholar, 
& Director, Environmental and Land Use Law Program, 
Levin College of Law, University of Florida 

DEEPA BADRINARAYANA, Professor, Dale E. Fowler School 
of Law, Chapman University 

SHI-LING HSU, Larson Professor of Law, Florida State 
University College of Law 

A. DAN TARLOCK, Distinguished Professor of Law & 
Director, Program in Environmental and Energy Law, 
Chicago-Kent College of Law, Illinois Institute of Technology 

9:30 am – 9:45 am  –  Coffee Break

9:45 am – 11:00 am

The Energy Sector and Natural Resources
Moderator:

ALEXANDRA B. KLASS, Professor of Law, University of 
Minnesota Law School

This panel will discuss how rapid changes in the energy 
sector are impacting natural resources development in 
North America. Topics will include the impact of the EPA’s 
Clean Power Plan Rule and California’s AB 32 on natural 
resource development, transportation, and use; dormant 
Commerce Clause challenges to state energy policies; and 
the impact of the global oil price plunge on North American 
oil and gas development and continued development of 
renewable energy resources. This panel will also discuss 
ways for natural resources law teachers to integrate current 
energy issues into their natural resources law courses.

JAMES COLEMAN, Assistant Professor, University of 
Calgary Faculty of Law and Haskayne School of Business

HANNAH WISEMAN, Attorneys’ Title Professor, Florida 
State University College of Law

SHARON JACOBS, Associate Professor of Law, University of 
Colorado Law School 

LINCOLN DAVIES, Professor, University of Utah S.J. 
Quinney College of Law

11:15 am – 12:30 pm

Aboriginal Title, Treaties, and North American Natural 
Resource Development
Moderator:

ALASTAIR R. LUCAS, Professor, University of Calgary, 
Faculty of Law

In 2014, the Supreme Court of Canada issued two 
significant Aboriginal law decisions. In the Tsilhqot’in 
decision, the Court issued the first declaration of Aboriginal 
title in Canadian history, recognizing it as an exclusive 
proprietary interest and right to manage Aboriginal title 
land. This decision, along with the Keewatin decision, 
also address the question of provincial jurisdiction 
over Aboriginal title lands and treaty rights. This panel 
will consider the North American implications of these 
Aboriginal law developments, including impacts on natural 
resources and energy trade, energy infrastructure, and 
emerging indigenous governance and natural resource 
management models.

JACQUELINE P. HAND, Professor of Law, University of 
Detroit Mercy School of Law

KENT MCNEIL, Professor, Osgoode Hall Law School, York 
University

NICOLE SCHABUS, Associate Professor, Faculty of Law, 
Thompson Rivers University

Thursday Morning, May 28, 2015



Thursday Afternoon, May 28, 2015

12:30 pm – 2:00 pm
Hosted Luncheon and Presentation
THE HONORABLE RALPH BECKER, Mayor, 
Salt Lake City, Utah

2:00 pm – 3:15 pm
Frontiers in Water Adjudication
Moderator:
DAVE OWEN, Professor of Law, University of Maine School 
of Law
In recent years, the U.S. Supreme Court has taken (or 
been compelled to take) an increased interest in interstate 
water adjudication. With climate change increasing water 
stress, those interstate water disputes are unlikely to go 
away, and the Court will likely need to confront more water 
cases in the future.  This panel will consider some of the 
Supreme Court’s recent and current cases, as well as some 
other recent, high-profile water adjudications.
CHRISTINE A. KLEIN, Chesterfield Smith Professor of 
Law & UF Research Foundation Professor, Director LL.M. 
Program in Environmental & Land Use Law, University of 
Florida Levin College of Law
JASON ROBISON, Assistant Professor of Law, University of 
Wyoming College of Law
JOSHUA PATASHNIK, Associate, Munger, Tolles & Olson, 
San Francisco
JOHN DRAPER, Draper & Draper, Santa Fe

3:15 pm – 3:30 pm  –  Coffee Break

3:30 pm – 4:45 pm
New Projects Panel 
This panel will feature several brief provocative descriptions 
of ongoing natural resources law research projects being 
conducted by colleagues at institutions across the country. 
Panel organizers will facilitate opportunities for Institute 
attendees to discuss topics with presenters one-on-one or in 
small groups after the presentations.
Moderators:
ROBERT B. KEITER, Wallace Stegner Professor of Law; 
University Distinguished Professor; Director, Wallace 
Stegner Center of Land, Resources, and the Environment, 
University of Utah S.J. Quinney College of Law
FEDERICO CHEEVER, Program Chair; Professor of Law 
and Director of the Environmental and Natural Resources 
Law Program, University of Denver Sturm College of Law

The Adaptive Water Governance Project 
BARBARA COSENS, Professor, University of Idaho College 
of Law

Rethinking Force Majeure in U.S. and International 
Contract Law in Light of Climate Change 
MYANNA DELLINGER, Associate Professor of Law; 
University of South Dakota School of Law, Vermillion, 
South Dakota (effective 8/1)

Toward a Positive Theory of Environmental Law
DAVID DRIESEN, Professor, Syracuse University College of 
Law

Lawyers, Guns, and Money: Ecosystem Management in 
the New West
TIM DUANE, Professor of Environmental Studies, 
University of California, Santa Cruz, and Visiting Professor 
of Law, University of San Diego School of Law

Governing Uncertainty:  Legislative Models for Climate 
Change 
JUSTIN PIDOT, Associate Professor, University of Denver 
Sturm College of Law

Anchoring Memory in the Face of Disaster: The Rising 
Tide of Public Participation in Cultural Heritage 
Preservation
RYAN ROWBERRY, Assistant Professor of Law; Associate 
Director, Center for the Comparative Study of Metropolitan 
Growth, Georgia State University College of Law

(Topics and order of presentation subject to change)

Informal Discussion for Planning the 2017 Natural Resources Law Teachers Institute in Banff

Dinner (On Your Own)

Thursday Evening, May 28, 2015

17th Institute for 

Natural Resources Law Teachers



Friday Morning, May 29, 2015

8:30 am – 9:45 am

Conflict and Collaboration on Utah’s Public Lands
This panel will address contemporary controversies 
involving the public lands in Utah, highlighting experiences 
with and opportunities for collaborative resolution of these 
issues. Presentations will address the state’s Transfer of 
Federal Lands Act, oil and gas development negotiations, 
the ongoing initiative for wilderness designation on BLM 
lands, lessons learned, and integrating collaborative skills 
training into law school academic programs.

STEVE BLOCH, Legal Director, Southern Utah Wilderness 
Alliance

ROBERT B. KEITER, Wallace Stegner Professor of Law; 
University Distinguished Professor; Director, Wallace 
Stegner Center of Land, Resources, and the Environment, 
University of Utah S.J. Quinney College of Law

JOHN RUPLE, Associate Research Professor, Wallace 
Stegner Center, University of Utah S.J. Quinney College 
of Law

MICHELE STRAUBE, Director, Environmental Dispute 
Resolution Program, Wallace Stegner Center, University 
of Utah S.J. Quinney College of Law

CODY STEWART, Policy Advisor, Office of the Governor of 
Utah

9:45 am – 10:00 am  –  Coffee Break

10:00 am – 11:15 am

Grazing and Climate Change: Lessons for Public Land 
Management
Moderator:

SANDRA B. ZELLMER, Robert B. Daugherty Professor of 
Law, University of Nebraska College of Law

Grazing on public lands has long generated controversy 
for its environmental impacts and its importance to some 
western ranchers. This panel will discuss how climate 
change mitigation and adaptation raise the stakes for 
management of grazing. It will also explore what disputes 
over grazing can teach us about solving the broader 
problems of climate change.

DEBRA L. DONAHUE, Professor of Law, University of 
Wyoming College of Law

HILLARY HOFFMANN, Professor of Law, Vermont Law 
School

JOHN D. LESHY, The Harry D. Sunderland Distinguished 
Professor of Real Property Law, University of California 
Hastings College of Law

ROBERT L. FISCHMAN, Professor of Law and Harry T. 
Ice Faculty Fellow, Professor of Public and Environmental 
Affairs, Maurer School of Law, Indiana University

11:30 am – 12:45 pm

Conserving Biodiversity in the Anthropocene: Has the 
Law Kept Pace with Our Changing Planet? 
Moderator:

FEDERICO CHEEVER, Program Chair; Professor of Law 
and Director of the Environmental and Natural Resources 
Law Program, University of Denver Sturm College of Law

Humans have fundamentally altered not only the 
abundance of many species, but the very functions and 
structures of the ecosystems upon which species depend. 
Introductions of invasive species, disruptions of important 
disturbance regimes such as fires and floods, and, of 
course, climate change make it impossible to return 
many—or perhaps most—species to “natural” conditions. 
At the same time, however, most federal laws governing 
species management and protection when restoring 
imperiled species seemed as simple as halting bad projects 
or establishing a reserve. What is “recovery” of biodiversity 
in the 21st century? What policy and legal questions do we 
need to consider in taking a modern look at protecting and 
restoring biodiversity? 

DALE D. GOBLE, University Distinguished Professor and 
Margaret Wilson Schimke Distinguished Professor of Law, 
University of Idaho College of Law

DANIEL ROHLF, Professor of Law, Lewis & Clark Law 
School; of Counsel, Earthrise Law Center

KALYANI ROBBINS, Associate Professor of Law, Florida 
International University College of Law

12:45 pm – Farewells and Adjournment

17th Institute for 

Natural Resources Law Teachers



17th Institute for 
Natural Resources Law Teachers 

May 27-29, 2015 in Salt Lake City, Utah 

Biographical Sketches 
Biographies updated 5/19/2015 

Program Chair 

FEDERICO CHEEVER is a Professor of Law and the Director of the Environmental and Natural 
Resources Law Program at the University of Denver Sturm College of Law. Between 2009 and 
2014, he was Associate Dean for Academic Affairs at the Sturm College of Law. After 
graduating from Stanford University (B.A./M.A. 1981) and UCLA (J.D. 1986), and clerking for 
Judge Harry Pregerson of United States Court of Appeals for the 9th Circuit in Los Angeles 
(1986-1987), he came to Denver as an Associate Attorney for the Sierra Club Legal Defense Fund 
(1987-1989). Between 1990 and 1993, he worked as an associate at the law firm of Faegre & 
Benson, in Denver. He began teaching at the University of Denver Sturm College of Law in 
1993, specializing in Environmental Law, Wildlife Law, Public Land Law, Land Conservation 
Transactions, and Property.  Professor Cheever writes extensively about the Endangered 
Species Act, federal public land law, and land conservation transactions. He is co-author of a 
natural resources casebook, Natural Resources Law: A Place-Based Book of Problems and Cases, with 
Christine Klein and Bret Birdsong (3rd Ed. 2013).  

 

Speakers and Program Committee 

MARY JANE ANGELO is the University of Florida Research Foundation Professor, Alumni 
Research Scholar, and Director, Environmental and Land Use Law Program, at the University of 
Florida Levin College of Law. She teaches Environmental Law, Water Law, Administrative 
Law, Biotechnology Law, Dispute Resolution, Pesticides Law, Law & Science, Legal Ethics, 
Agricultural Policy and the Environment, and Wildlife Protection Law. Her previous work 
includes serving as Senior Assistant General Counsel (1995-2004) St. Johns River Water 
Management District, Office of General Counsel, Palatka, FL; Attorney (1990-1995) U.S. 
Environmental Protection Agency, Office of General Counsel, Washington, D.C.; and Attorney 
(1988-1990) U.S. Environmental Protection Agency, Office of the Administrator, Washington, 
D.C.  She received her J.D.from the University of Florida (honors), an M.S. from the University of 
Florida, and her B.S. from Rutgers University (high honors). 

DEEPA BADRINARAYANA is Professor of Law at Chapman University Fowler School of Law. 
Professor Badrinarayana’s research interests lie in environmental law with current emphasis on 



climate change, energy issues, and the intersection between international trade law and 
environmental law, as well as torts law with a comparative emphasis on India and U.S. laws. 
Professor Badrinarayana holds a B.A.LLB (Hons) from the National Law School of India 
University and LL.M. and S.J.D. in Environmental Law from Pace University School of Law. She 
has spoken at several conferences on climate change and/or India law and policy, on many 
occasions upon invitation. Professor Badrinarayana teaches Torts, international environmental 
law, international trade law, and environmental justice, as well as environmental law classes in 
graduate and undergraduate programs. Her prior positions include Visiting Scholar at the 
Center for Global Legal Problems at Columbia University Law School, consultant to the United 
Nations Global Compact in New York, and research officer for the World Bank Environmental 
Capacity-Building Project (Legal Component) at NLSIU, Bangalore.  

RALPH BECKER is the two-term Mayor of Salt Lake City, Utah’s capital. He was elected in 2007 
and re-elected in 2011 by a wide margin. A visible and highly regarded national leader among 
U.S. mayors, Mayor Becker is the 2015 President of the National League of Cities and served on 
the White House Task Force on Climate Preparedness and Resilience in 2014. As Mayor, Ralph 
has been an outspoken advocate for sustainable development, as well as an aggressive leader in 
protecting and improving air quality in the Salt Lake Valley. During the great recession (which 
began the year he took office), Mayor Becker led Salt Lake City government to address the 
largest budget gap in the City’s history without raising taxes, reducing core City services, or 
implementing significant layoffs. Mayor Becker’s administration has also built a reputation for 
its strong emphasis on social justice and human rights, and achieved landmark legislation 
aimed at protecting the rights of the City’s LGBT community. During his time in office, Mayor 
Becker has led Salt Lake City in the passing of Utah’s first non-discrimination ordinance, and 
created the state’s first mutual commitment registry to recognize and extend benefits to 
domestic partners. In December 2013, when gay marriage briefly became legal in Utah, Mayor 
Becker enthusiastically officiated for 35 couples who were married on the first day. And, in 
October 2014, he helped lead the celebration of the U.S. Supreme Court action that resulted in 
legalizing same-sex marriage in Utah for the foreseeable future. Before serving as the chief 
executive of Salt Lake City, Ralph was a member of the Utah State House of Representatives, 
highlighted by five years as the House Democratic Leader. Mayor Becker is currently the 
President of the National League of Cities, where he advocates on behalf of more than 19,000 
local governments. Away from work, Ralph is an avid outdoorsman who seeks as much time in 
Utah’s wildlands as he can find. He and his wife Kate can often be found backcountry skiing, 
hiking, camping, and running rivers. 

STEVE BLOCH is the Legal Director and an attorney for the Southern Utah Wilderness Alliance 
(SUWA) and in that capacity oversees all facets of SUWA’s litigation and administrative 
appeals. He led the conservation community’s successful negotiations in 2010 regarding Bill 
Barrett Corporation’s West Tavaputs Plateau full field development natural gas project, and in 
2011 regarding Anadarko Petroleum’s Greater Natural Buttes infill development project. Both 
projects were approved by BLM without subsequent litigation. In 2011, Steve was the Utah State 



Bar Energy, Natural Resources & Environmental Law Section Lawyer of the Year. He is a 1997 
graduate of the University of Utah’s S.J. Quinney College of Law. He lives in Salt Lake City with 
his wife and three children. 

JAMES COLEMAN is an assistant professor at the University of Calgary, Faculty of Law and 
Haskayne School of Business. His scholarship addresses regulation of North American energy 
companies, focusing on how countries account for and influence regulation in their trading 
partners. Professor Coleman teaches courses in energy, business, and administrative law, 
including International Energy Development, Canadian Energy Management and Regulation, 
Regulatory Theory and the Law, and Business Associations. Professor Coleman comes to 
Calgary from Harvard Law School where he served on the faculty as a Climenko Fellow and 
Lecturer on Law. He received his undergraduate degree from Harvard University in Biology, 
magna cum laude with highest honors in field, and his J.D. from Harvard Law School, cum 
laude. After law school, Professor Coleman clerked for the Honorable Steven M. Colloton of the 
U.S. Court of Appeals for the Eighth Circuit and practiced energy, environmental, and appellate 
law at Sidley Austin LLP in Washington D.C. 

BARBARA COSENS is a Professor with the University of Idaho College of Law and the Waters 
of the West Graduate Program, which includes options for concurrent J.D./M.S. and J.D./Ph.D. 
degrees. She teaches Water Law, Water Policy, Law Science and the Environment, and leads a 
team-taught graduate course in Interdisciplinary Methods in Water Resources. Barbara 
coordinates the Natural Resources and Environmental Law Program at UI. Her research 
interests include the integration of law and science in education, water governance, and dispute 
resolution; adaptive water governance and resilience; and the recognition and settlement of 
Native American water rights. She is a collaborator with the Utton Center and Earth Data 
Analysis Center at University of New Mexico and the American Indian Law Center on 
development of the Native American Water Right Settlement Electronic Repository, and has 
served as a negotiator and mediator of Native American Water Right settlements. Barbara is a 
member of the Universities Consortium on Columbia River Governance, and has worked with 
Nigel Bankes, University of Calgary Faculty of Law, on two projects funded by the Program on 
Water Issues at the Munk School of Global Affairs: one on mechanisms for flexibility and 
adaptability in international water agreements; and the other on U.S. and Canada domestic law 
in international law. She is co-chair of a project made possible through support from the NSF-
funded National Socio-Environmental Synthesis Center, SESYNC: Adaptive Governance in 
Regional Water Systems to Manage Resilience in an Era of Changing Climate. She is currently 
the ANZSOG-Goyder Institute Visiting Professor in Public Sector Policy and Management, and 
is researching adaptive water governance and water law in South Australia and the Lake Eyre 
Basin. 

ROBIN KUNDIS CRAIG is the William H. Leary Professor of Law at the University of Utah S.J. 
Quinney College of Law in Salt Lake City, Utah, where she is also affiliated with the College of 
Law’s Wallace Stegner Center for Land, Resources, and the Environment and the University’s 



Global Change and Sustainability Center. Professor Craig specializes in all things water, 
including the relationships between climate change and water; water and energy; the Clean 
Water Act; the intersection of water issues and land issues; marine biodiversity and marine 
protected areas; water law; and the relationships between environmental law and public health. 
She is the author, co-author, or editor of nine books: The Clean Water Act and the Constitution (ELI 
2nd Ed. 2009); Environmental Law in Context (Thomson/West 3rd Ed. 2012), Toxic and 
Environmental Torts (Thomson/West 2010, with Michael G. Green, Andrew N. Klein, and Joseph 
Sanders); Berkshire Encyclopedia of Sustainability, Vol. 5: Ecosystem Management and Sustainability 
(2011, editor); Comparative Ocean Governance: Place-Based Protections in an Era of Climate Change 
(Edward Elgar 2012); Acting as if Tomorrow Matters: Accelerating the Transition to Sustainability 
(contributing author; John C. Dernbach, Principal Author) (Environmental Law Institute June 
2012); Modern Water Law (Foundation Press 2013, with Robert Adler and Noah Hall); Selected 
Environmental Law Statutes, 2015-2016 Educational Edition (Thomson/West 2015, editor);and The 
End of Sustainability (forthcoming from Kansas University Press in 2017, with Melinda Harm 
Benson). Professor Craig has also written over 70 law review articles and book chapters. She has 
been appointed to three successive National Research Council committees on the Clean Water 
Act and the Mississippi River and two successive National Research Council committees on the 
Edwards Aquifer Habitat Conservation Plan; has consulted on water quality issues with the 
government of Victoria, Australia, and the Council on Environmental Cooperation in Montreal, 
Quebec, Canada; and was one of 12 marine educators chosen to participate in a 2010 program in 
the Papahanamokuakea Marine National Monument, spending a week on Midway Atoll. 
Professor Craig is the Chair of the ABA Section on Environment, Energy, and Resources’ 2015 
33rd Annual Water Law Conference; she has also served as Chair of SEER’s Water Resources 
Committee and Marine Resources Committee, on SEER’s Executive Council, as Chair of the 
AALS Natural Resources Section and Maritime Law Section, and as a consultant to the 
Environmental Defense Fund and the River Network’s Nutrient Task Force. Professor Craig 
earned her J.D. summa cum laude in 1996 from the Lewis & Clark School of Law, with a 
Certificate in Environmental Law; her Ph.D. in English/Literature and Science in 1993 from the 
University of California, Santa Barbara; her M.A. in Writing About Science in 1986 from the 
Johns Hopkins University; and her B.A. cum laude in English/Writing in 1985 from Pomona 
College. While in law school, she work for the Oregon Department of Justice in its General 
Counsel Division, Natural Resources Section, representing the state’s environmental and 
natural resources agencies. After law school, she clerked for Judge Robert E. Jones at the U.S. 
District Court for the District of Oregon before starting her law teaching career as a Visiting 
Assistant Professor at the Lewis & Clark School of Law. Before arriving at Utah, Professor Craig 
held tenure-track positions at the Western New England College School of Law, Indiana 
University—Indianapolis School of Law, and the Florida State University School of Law. She 
has visited at the Lewis & Clark School of Law, Vermont Law School, and the University of 
Hawaii School of Law, and she will spend the first months of 2016 as a visitor at the University 
of Tasmania. At the University of Utah, Professor Craig teaches Environmental Law, Water 
Law, Ocean & Coastal Law, Administrative Law, Toxic Torts, and Property. 



LINCOLN L. DAVIES is a Professor and Associate Dean for Academic Affairs at the University 
of Utah S.J. Quinney College of Law. His research spans a broad array of energy topics, 
including renewables and alternative energy, carbon capture and sequestration, nuclear power, 
utility law, and regulatory and technology innovation. He is a leading authority on state 
renewable portfolio standards (“RPS”) and assured water supply laws (“wet growth”). 
Additional research interests include environmental law, water law, land use, administrative 
law, and procedure. In 2012, he was awarded the McCloy Fellowship in Environmental Policy 
to conduct comparative research on renewable energy policy in the United States and Germany. 
He also holds positions as principal investigator for the Institute for Clean and Secure Energy 
and as Chair of the American Bar Association’s Committee on Energy Infrastructure and Siting. 
Since 2008, he has served on the Utah Supreme Court’s Advisory Committee on the Utah Rules 
of Civil Procedure. Prior to joining the faculty, Professor Davies practiced in the Washington, 
D.C. office of Steptoe & Johnson LLP. In 2001, he served as a clerk to the Honorable Leonard H. 
Russon, Associate Chief Justice of the Utah Supreme Court. Professor Davies teaches civil 
procedure; energy law; administrative law; environmental justice; and law, religion, and 
environmentalism. He received his JD in 2000 from Stanford University and his B.S. in Natural 
Resources & Environment from the University of Michigan in 1997.  

MYANNA DELLINGER:  After a successful first career in international communications and 
university instruction on two continents, Professor Dellinger graduated from law school at the 
top of her class at the University of Oregon School of Law (Order of the Coif). She has interned 
for the United Nations Framework Convention for Climate Change and clerked for the late 
Hon. Francis J. D'Eramo of the Superior Court of the United States Virgin Islands as well as for 
the Hon. Procter Hug, Jr., of the United States Court of Appeals for the Ninth Circuit.  She will 
commence a position as Associate Professor of Law with the University of South Dakota School 
of Law in the fall of 2015 teaching Public International Law, Commercial Law, Secured 
Transactions, and International Business Transactions. She researches and writes extensively on 
international and environmental law with a particular focus on climate change. She started and 
hosts the popular Global Energy and Environmental Law Podcast on iTunes. With only four 
podcasts so far, the series already has 45,500 feed hits around the world. Professor Dellinger is a 
regular contributor to ContractsProf Blog where her blogs often incorporate international and 
environmental issues. Professor Dellinger is the Co-chair of the International Environmental 
Law section of the American Branch of the International Law Association and of the Teaching 
International Law Interest Group of the American Society of International Law. She has visited 
33 nations for business and pleasure. 

DEBRA L. (DEB) DONAHUE is a professor of law at the University of Wyoming College of 
Law, where she teaches courses on public lands, environmental policy, federal Indian law, and 
Native American natural resources law. Before joining the faculty, she served as staff counsel in 
the National Wildlife Federation’s Anchorage office and clerked for Judge Wade Brorby on the 
U.S. Court of Appeals for the Tenth Judicial Circuit. She is a 1989 graduate of the University of 
Colorado School of Law and was editor in chief of the law review. Her book, The Western Range 



Revisited: Removing Livestock from Public Lands to Conserve Native Biodiversity (1999), prompted 
the Wyoming Wildlife Federation to name her its Natural Resources Conservationist of the Year 
in 2000 and the president of the Wyoming Senate to urge shutting down the law school. Deb 
served on the National Research Council Committee on Riparian Zone Functioning and 
Strategies for Management. She continues to write on public lands- and climate change-related 
topics, including a chapter on “Agriculture and Forestry” in the ABA’s 2012 tome, The Law of 
Adaptation to Climate Change. 

JOHN DRAPER has 35 years of experience representing clients in natural resources disputes, 
including 25 years representing States before the U.S. Supreme Court. He has been counsel for 
one or more States before the U.S. Supreme Court continuously since 1990, and has argued on 
interstate water rights before the Justices three times, with some 300 days of trial before 
Supreme Court-appointed Special Masters. He has degrees from Princeton University 
(Engineering, with High Honors), University of New Mexico (Law, magna cum laude), 
University of Stockholm (Law, with Distinction), and St. John’s College. His writings include 
“Gunboats on the Colorado: Interstate Water Controversies, Past and Present.” 55 Rocky Mt. 
Min. L. Inst. 181 (2009) (coauthored with Jeffrey J. Wechsler). John has received grants from the 
American-Scandinavian Foundation and the Fulbright Program to study Swedish law. 

DAVID DRIESEN is a University Professor at Syracuse University, one of thirteen people in the 
university’s history to hold that university-wide position.  His research focuses primarily on the 
role of economic thought in environmental law. His first book, The Economic Dynamics of 
Environmental Law (MIT Press 2003), won the Lynton Keith Caldwell award for the best book 
of the year in science, technology, and environmental studies. Since then, he has published a 
textbook, Environmental Law:  A Conceptual and Pragmatic Approach (Aspen 2011) (2nd 
edition with Robert Adler and Kirsten Engel), and two edited volumes, Beyond Environmental 
Law (Cambridge University Press, 2010) (with Alyson Flournoy), and Economic Thought and 
U.S. Climate Change Policy (MIT Press 2010). His articles have appeared in leading journals, 
such as Cornell Law Review, Fordham Law Review, Ecology Law Quarterly, Virginia Journal of 
International Law, and Harvard Environmental Law Review. He is a member of the editorial 
board of Carbon and Climate Law Review and a leader of the Center for Progressive Reform’s 
climate change program. He was the 2008 Vermont Law School Distinguished Summer Scholar 
in Environmental Law and a visiting Professor at the University of Michigan Law School in 
2006. Professor Driesen holds a J.D. from the Yale Law School and served as an attorney in the 
Natural Resources Defense Council's air and energy program prior to entering academia. 

TIM DUANE is Professor of Environmental Studies at the University of California, Santa Cruz, 
and Visiting Professor of Law at the University of San Diego. He previously served as Associate 
Professor of Environmental Planning and Policy at UC-Berkeley from 1991-2009 and is the 
author of “Shaping the Sierra: Nature, Culture, and Conflict in the Changing West” (University 
of California) Press, 1999). He also served on the California Spotted Owl Federal Advisory 
Committee and has consulted with the U.S. Forest Service, U.S. Bureau of Land Management, 



National Park Service, California Resources Agency, and other public, private and 
nongovernmental clients. 

ROBERT L. FISCHMAN, Indiana University Maurer School of Law, is a professor at both the 
law school and the school of public and environmental affairs at Indiana University–
Bloomington. Before joining the Indiana faculty in 1992, he taught at the University of 
Wyoming College of Law and served as Natural Resources Program Director and Staff Attorney 
at the Environmental Law Institute in Washington, D.C. He has taught in the environmental 
law programs at both Vermont Law School and Lewis and Clark School of Law. Professor 
Fischman has also been a senior research scholar at Yale Law School. His scholarship focuses on 
public land management, wildlife conservation, federalism, environmental impact analysis, 
adaptive management, and global climate change. Fischman’s books include The National 
Wildlife Refuges: Coordinating a Conservation System through Law and Federal Public Land & 
Resources Law. Professor Fischman received his J.D. and M.S. from the University of Michigan in 
1987 and his A.B. from Princeton in 1984. He is a member scholar of the Center for Progressive 
Reform and has testified before Congress. Many of his recent journal articles are available for 
free viewing at: http://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=440223  

DALE D. GOBLE is University Distinguished Professor and Margaret Wilson Schimke 
Distinguished Professor of Law at the University of Idaho College of Law. He earned an A.B. in 
philosophy from Columbia College, and his J.D. is from the University of Oregon. Following 
law school, he taught at the University of Oregon for a year before joining the Solicitor's Office 
at the Department of the Interior in Washington, D.C. After a year as an Honor Program 
Attorney, he worked in the Lands and Minerals Division. His scholarship focuses on 
biodiversity conservation and natural resource law and policy, and has become increasingly 
multi-disciplinary over the past decade.  

JACQUELINE P. HAND is a Professor of Law at the University of Detroit Mercy School of Law. 
Professor Hand’s current scholarship has focused on connecting her teaching and research 
interests in environmental, international, and American Indian law. Throughout her career, 
Professor Hand has served as a visiting professor at various institutions, including the 
University of New Mexico, Santa Clara University, and Lewis and Clark School of Law. She was 
the recipient of an Indo-American Fellowship for study in India through the Fulbright 
Association. In 1996, she founded the American Indian Law Center at UDM and continues to 
serve as the Center’s director. She is also active in numerous organizations in her field, 
including the Academy of the IUCN (World Conservation Union) and the Environmental and 
Indian Law sections of the State Bar of Michigan. She previously served as chair of the 
Environmental, Property and Agricultural Law sections of the American Association of Law 
Schools (AALS). In addition, she serves as the Secretary and Member of the Board of Directors 
of the Ecology Center Ann Arbor and as Co-Chair of the Southeast Michigan Fulbright 
Association. Her recent publications include “Co-operating to Protect the Shining Big Sea Water 
and its Siblings: Consultation with Native Peoples in Protecting the Great Lakes," book chapter 

http://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=440223


in Tribes, Land and Environment (July 2012); “Protecting the World’s Largest Body of Fresh 
Water: The Often Overlooked Role of the Indian Tribes’ Co-Management of the Great Lakes” 
(forthcoming); and “Climate Change and the Indian Tribes”, presented at the 5th Annual 
Academy of the IUCN in Paraty, Brazil. She also co-authored a book on property law entitled 
Neighboring Property Owners and contributed the Michigan chapter to the recently published 
treatise on Water Law and Water Rights. She received her J.D. from Wayne State University, her 
M.S.J. from Northwestern University, and her B.A. from St. Mary's College (Notre Dame) 

HILLARY HOFFMANN is a Professor of Law in the Environmental Law Center and a Faculty 
Fellow in the Center for Agriculture and Food Systems at Vermont Law School. Professor 
Hoffmann teaches Natural Resources Law, Administrative Law, and Native American law. She 
also directs the annual colloquium for environmental scholarship. Professor Hoffmann's 
scholarship addresses the administration and management of federal public lands and tribal 
lands, including statutes and regulatory regimes governing livestock grazing, private access 
and private rights on federal lands, and cultural resource protection. Recently, she has focused 
on climate change as a regulatory driver, both on the public domain and in Indian Country. 
Before joining the faculty at Vermont Law School, Professor Hoffmann was in private practice 
in Salt Lake City, Utah, focusing on public lands issues. Professor Hoffmann received her BA in 
Spanish literature with High Honors from Middlebury College and her JD from the S. J. 
Quinney College of Law at the University of Utah. In law school, she was a William H. Leary 
Scholar, the Richard L. Dewsnup Fellow in Natural Resource Law, and served on the Utah Law 
Review. She is a member of the American Bar Association's Environment, Energy, and Resources 
committee, the Sierra Club Litigation Committee, the Vermont Bar Association, and the Utah 
Bar Association. 

SHI-LING HSU is the John W. Larson Professor of Law at the Florida State University College 
of Law. Prior to his current appointment, Professor Hsu was a Professor of Law and Associate 
Dean for Special Projects at the University of British Columbia Faculty of Law. He has also 
served as an Associate Professor at the George Washington University Law School, a Senior 
Attorney and Economist for the Environmental Law Institute in Washington D.C, and a Deputy 
City Attorney for the City and County of San Francisco. Professor Hsu practiced law with the 
firm of Fenwick & West in Palo Alto, California. Professor Hsu has a B.S. in Electrical 
Engineering from Columbia University, and a J.D. from Columbia Law School. He also has an 
M.S. in Ecology and a Ph.D. in Agricultural and Resource Economics, both from the University 
of California, Davis. Professor Hsu has taught in the areas of environmental and natural 
resource law, law and economics, quantitative methods, and property. 

SHARON JACOBS joined the University of Colorado Law School faculty in 2014 as an Associate 
Professor. Professor Jacobs graduated cum laude from Harvard Law School in 2009, where she 
was the Executive Articles Editor of the Harvard Law and Policy Review. After graduation, 
Professor Jacobs practiced in the energy and environmental regulatory groups at Covington & 
Burling LLP in Washington, D.C. Most recently, Professor Jacobs spent two years as a Climenko 
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Fellow at Harvard Law School where she taught Legal Research and Writing and an upper-
level elective on the Water-Energy Nexus. Professor Jacobs' teaching and research focuses on 
issues at the intersection of energy, environmental, and administrative law. Prior to attending 
law school, Professor Jacobs was a professional classical cellist.  

JOHN R. JACUS (ABA-SEER Representative) is a partner in the Environmental Practice Group 
at Davis Graham & Stubbs LLP in Denver, and is currently the Practice Group Leader. He 
represents clients under all major federal and state environmental laws and regulatory 
programs, currently devoting much of his practice to Clean Air Act (CAA) matters. His air 
quality experience includes rulemaking and adjudicatory proceedings, environmental auditing 
and voluntary disclosure, permitting, compliance counseling and enforcement defense, and 
related appeals. Mr. Jacus’s environmental practice has emphasized the unique legal and 
operational requirements applicable to the oil and gas, mining, and other natural resources 
industries, as well as for manufacturing and service industries. Mr. Jacus has represented clients 
in the favorable resolution of consent decrees and administrative orders under the CAA and 
state counterparts, as well as rulemaking to adopt NSR reforms and to implement SIP revisions, 
among other CAA administrative and judicial proceedings. Mr. Jacus speaks and writes 
frequently on air quality and other environmental issues, and was Chair of the 2014 Fall 
Meeting Program Committee for the American Bar Association‘s Section of Environment, 
Energy & Resources (SEER). John is also a Trustee of the Rocky Mountain Mineral Law 
Foundation (RMMLF), serving as the SEER Liaison to RMMLF. John has also served as Chair of 
the Environmental Law Section of the Colorado Bar Association (1996‑1997), and twice served 
on the Executive Council of ABA SEER, among other bar leadership positions. He currently is 
Chair of the Energy & Environment Council of the Colorado Association of Commerce & 
Industry (CACI), and was inducted as a Fellow in the American College of Environmental 
Lawyers in October 2013. John obtained his B.A. in Environmental Policy from Stanford 
University (The Program in Human Biology) in 1979, and his J.D. from the University of 
Colorado, School of Law in 1984.  

ROBERT B. KEITER is the Wallace Stegner Professor of Law, University Distinguished 
Professor, and founding Director of the Wallace Stegner Center for Land, Resources, and the 
Environment at the University of Utah S.J. Quinney College of Law. Bob holds a law degree 
with honors from Northwestern University and a bachelor’s degree with honors from 
Washington University. He has taught at the University of Wyoming, Boston College, and 
Southwestern University, and served as a Senior Fulbright Scholar at Tribhuvan University in 
Kathmandu, Nepal. His books include To Conserve Unimpaired: The Evolution of the National Park 
Idea (2013); Keeping Faith with Nature: Ecosystems, Democracy, and America’s Public Lands (2003); 
Reclaiming the Native Home of Hope: Community, Ecology, and the West (1998); The Wyoming State 
Constitution (1993); and The Greater Yellowstone Ecosystem: Redefining America's Wilderness 
Heritage (1991). He has served on the boards of the National Parks Conservation Association, 
Rocky Mountain Mineral Law Foundation, Greater Yellowstone Coalition, Sonoran Institute, 



and the University of Utah’s Institute for Clean and Secure Energy. He is the immediate past 
president of the Rocky Mountain Mineral Law Foundation. 

ALEXANDRA B. KLASS is a Distinguished McKnight University Professor at the University of 
Minnesota Law School. She teaches and writes in the areas of energy law, environmental law, 
natural resources law, tort law, and property law. Her recent scholarly work, published in 
many of the nation’s leading law journals, addresses regulatory challenges to integrating more 
renewable energy into the nation’s electric transmission grid, siting and eminent domain issues 
surrounding interstate electric transmission lines and oil and gas pipelines, and applications of 
the public trust doctrine to modern environmental law challenges. She is a co-author of Energy 
Law and Policy (West Academic Publishing 2015) and The Practice and Policy of Environmental 
Law (Foundation Press, 3d ed. 2014). Prior to her teaching career, Professor Klass was a partner 
at Dorsey & Whitney LLP in Minneapolis, where she specialized in environmental law and land 
use litigation. She received her B.A. from the University of Michigan and her J.D. from the 
University of Wisconsin Law School. She was a law clerk to the Honorable Barbara B. Crabb, 
U.S. District Court for the Western District of Wisconsin. She is a member scholar at the Center 
for Progressive Reform and a Resident Fellow at the University of Minnesota’s Institute on the 
Environment. She served as Associate Dean for Academic Affairs at the University of 
Minnesota Law School from 2010-2012. She will be a Visiting Professor at Harvard Law School 
in Fall 2015.  

CHRISTINE A. KLEIN is the Chesterfield Smith Professor of Law, UF Research Foundation 
Professor, and Director, LL.M. Program in Environmental & Land Use Law, at the University of 
Florida Levin College of Law. Klein obtained her B.A. degree from Middlebury College 
(Vermont), J.D. from the University of Colorado School of Law, and LL.M. from Columbia 
University. She began her career as a water rights litigator in the Colorado Office of the 
Attorney General, and has developed expertise in both eastern and western water law. She 
clerked for the Honorable Richard P. Matsch of the U.S. District Court for the District of 
Colorado. Her research and teaching focus on the areas of property law, natural resources law, 
and water law.  She is the author of Property: Cases, Problems, and Skills (Aspen, forthcoming 
spring 2016), Mississippi River Tragedies: A Century of Unnatural Disaster (NYU 2014) (with 
Zellmer), Natural Resources Law: A Place-Based Book of Problems and Cases (3d ed. Aspen 2013) 
(with Cheever & Birdsong), and numerous law review articles and book chapters. She served on 
the National Academy of Sciences National Research Council Committee on Sustainable Water 
and Environmental Management in the California Bay-Delta. She grew up in St. Louis where 
the Missouri and Mississippi Rivers join, worked as a raft guide on the Arkansas River, and has 
been fascinated by rivers and water ever since. 

JOHN LESHY is the Harry D. Sunderland Distinguished Professor of Real Property Law at the 
University of California Hastings College of the Law. Professor Leshy came to UC Hastings in 
the fall of 2001, after serving as Solicitor (General Counsel) of the U.S. Department of the 
Interior throughout the Clinton Administration. Previously he taught at Arizona State 



University College of Law (1980-1992), and served in the Interior Department in the Carter 
Administration, as special counsel to the Chair of the Committee on Natural Resources, U.S. 
House of Representatives, and with the Natural Resources Defense Council in California. He 
started his legal career as a litigator with the Civil Rights Division of the U.S. Department of 
Justice. In 2008-2009 Professor Leshy co-chaired the Obama Administration transition team for 
the Interior Department, after heading the Interior transition team for Clinton-Gore in 1992-93. 
In 2013 he received the Defenders of Wildlife Legacy Award for lifetime contributions to 
wildlife conservation. In 2004, 2006, 2007, and 2011 he was a visiting professor at Harvard Law 
School, from which he graduated in 1969, after earning an A.B. at Harvard College. His 
publications include books on the Mining Law of 1872 (1987) and the Arizona Constitution (2d 
edition published in 2013), and he is a co-author of textbooks on water law (5th edition 
published in 2012) and federal land and resources law (7th edition published in 2014).  

ALASTAIR R. LUCAS has been a member of the Alberta Bar since 1968. Before joining the 
University of Calgary in 1976 as a founding faculty member, he was at the Faculty of Law, 
University of British Columbia from 1968 to 1976. During his term with the University of 
Calgary Law School, he has served as Executive Director of the Canadian Institute of Resources 
Law, as Associate Dean (Research & Graduate Studies) and, most recently, as Dean of Law from 
2006 to 2011. He has been a consultant and policy advisor to several government departments, 
and has held numerous professional appointments. Al is also an Adjunct Professor in the 
University of Calgary’s Faculty of Environmental Design. He is a Trustee of the Rocky 
Mountain Mineral Law Foundation. His research centers on energy and environmental 
regulation, including unconventional oil and gas development and Canadian public land law.  

KENT McNEIL is a distinguished research professor at Osgoode Hall Law School in Toronto, 
where he has taught since 1987. He is the author of numerous works on the rights of Indigenous 
peoples, including two books: Common Law Aboriginal Title (1989) and Emerging Justice? Essays 
on Indigenous Rights in Canada and Australia (2001).  He has also co-edited a collection, Indigenous 
Peoples and the Law: Comparative and Critical Perspectives (2009), with Professors Benjamin 
Richardson and Shin Imai. 

DAVE OWEN is Professor of Law and Associate Dean for Research at the University of Maine 
School of Law, where he has taught since 2007. This summer, he will leave Maine and become a 
professor at the University of California, Hastings School of Law. He teaches courses in 
environmental, natural resources, and administrative law, and his research focuses primarily on 
water resource management. 

JOSH PATASHNIK is an associate in the San Francisco office of Munger, Tolles & Olson. His 
practice focuses primarily on complex civil litigation and appellate litigation. Mr. Patashnik has 
represented clients in matters before the U.S. Court of Appeals for the Second and Ninth 
Circuits, the California Court of Appeal, federal and state trial courts in California, and 
regulatory agencies. He also has experience in advising clients regarding international business 



disputes. Mr. Patashnik’s practice spans a wide variety of subject areas, including class actions, 
contract disputes, water and natural resources law, internal investigations, Internet privacy 
litigation and securities law. In addition, he maintains an active pro bono immigration practice. 
Before joining the firm, Mr. Patashnik served as a law clerk to Justice Anthony M. Kennedy of 
the U.S. Supreme Court and Judge Jeffrey S. Sutton of the U.S. Court of Appeals for the Sixth 
Circuit. Mr. Patashnik is the author of several articles on water law, property, and takings, and 
is a frequent speaker at conferences on these subjects. He is also a regular contributor to the 
“Supreme Court Watch” column in San Francisco Attorney magazine. Mr. Patashnik received his 
law degree from Stanford Law School, where he served as Senior Articles Editor of the Stanford 
Law Review and president of the Moot Court Board. He received his undergraduate degree in 
Government from Harvard University, where he graduated summa cum laude and was elected to 
Phi Beta Kappa. 

JUSTIN PIDOT is an assistant professor at the University of Denver Sturm College of Law. His 
scholarship and teaching focus on environmental law, natural resources law, and federal courts. 
He received his B.A. from Wesleyan University and J.D. from Stanford Law School, where he 
was editor in chief of the Stanford Environmental Law Journal. He clerked for Judge Judith W. 
Rogers of the U.S. Court of Appeals for the District of Columbia Circuit. Prior to joining the 
University of Denver faculty, he was an appellate litigator at the Environment and Natural 
Resources Division of the U.S. Department of Justice, where he presented argument in more 
than a dozen federal appellate cases and acted as the staff attorney on two cases before the 
United States Supreme Court. Professor Pidot also completed a fellowship at the Georgetown 
Environmental Law & Policy Institute. 

DAVID E. PIERCE (EMLF Representative) is a professor at Washburn University School of Law 
where he teaches Oil and Gas Law, Advanced Oil and Gas Law, Mineral Title Examination, Oil 
and Gas Conservation Law and Practice, Oil and Gas Taxation, Energy Regulation, and Drafting 
Contracts and Conveyances. He is the Director of Washburn’s Oil and Gas Law Center and 
holds the Norman R. Pozez Chair in Business and Transactional Law. He lectures and writes 
extensively on topics in oil and gas law, property, contracts, legal drafting, and professional 
responsibility. 

JAY E. RAY has been Director of the Institute for Energy Law since February 2015. Prior to 
joining CAIL, he was General Counsel for Pipeline Integrity Resources, Inc. (PIR) and a 
commercial litigator and appellate attorney in Texas. He earned his undergraduate degree from 
the University of Texas at Arlington and his law degree from The University of Texas School of 
Law. He has extensive experience with non-profit legal associations, including chairing the 
American Bar Association Young Lawyers Division, serving on the Executive Committee of the 
ABA YLD Solo, Small Firm and General Practice Division, and serving in the ABA House of 
Delegates for 11 years. He has also facilitated strategic and national planning sessions for 
numerous young lawyer associations in the United States, Canada and Europe.  



KALYANI ROBBINS is an Associate Professor of Law at Florida International University 
College of Law. Professor Robbins completed her undergraduate work at the University of 
California at Berkeley before going on to receive her J.D. from Stanford Law School (where she 
was an Articles Editor for the Stanford Law Review), and her LL.M. in Environmental and 
Natural Resources Law, cum laude, from Lewis & Clark Law School (the top program in the 
field). She has been admitted to the California and New York bars. Prior to joining the FIU Law 
faculty, Professor Robbins spent six years on the law faculty at the University of Akron. In her 
years before academia, she served as an Assistant District Attorney in the Manhattan District 
Attorney’s Office and was Legal Director for Sequoia ForestKeeper, an environmental 
nonprofit. She also clerked for The Honorable Norman H. Stahl of the United States Court of 
Appeals for the First Circuit and The Honorable Faith S. Hochberg of the United States District 
Court for the District of New Jersey. Professor Robbins teaches Environmental Law, Natural 
Resources Law, Property, and seminars in Biodiversity and Climate Change. Her areas of 
expertise include Biodiversity & Ecosystem Management, Environmental Federalism, 
Environmental Policy, Climate Change, Hydraulic Fracturing, and Renewable Energy. Her 
work has been published in the legal academic journals at Stanford, UCLA, University of 
Minnesota, University of Oregon, Lewis & Clark, SUNY Buffalo, McGeorge, Case Western 
Reserve, University of Akron, Fordham, and Pace University, as well as in periodicals not 
housed in universities. Professor Robbins travels frequently for speaking engagements, serves 
or has served in leadership roles within both the ABA and the AALS, and published two books 
last year: The Laws of Nature: Reflections on the Evolution of Ecosystem Management Law and 
Policy (University of Akron Press, 2013); and The Law of Biodiversity and Ecosystem 
Management (Foundation Press University Casebook Series, Third Edition, 2013) (with John 
Copeland Nagle and J.B. Ruhl). Her third and fourth books, a comparative volume on 
environmental federalism and an Environmental Law casebook, are in progress.  

JASON ANTHONY ROBISON joined the University of Wyoming (UW) College of Law as an 
Assistant Professor this past year. He served as a Visiting Professor at UW during the previous 
year after completing his S.J.D. at Harvard Law School. Professor Robison’s scholarship 
primarily focuses on intersovereign relations over water resources, particularly relations among 
federal, state, and tribal sovereigns within the American West. His S.J.D. dissertation, “The Law 
of the Colorado River:  A Contemporary Perspective on Its Transformation,” addressed the 
elaborate legal framework governing the Colorado River system (the “Law of the River”). In 
addition to his recent writing on the Law of the River, Professor Robison chaired the organizing 
committee for UW’s Big Horn symposium held in September 2014 on the Wind River Indian 
Reservation. This event commemorated the conclusion of the State of Wyoming’s 37-year-long 
general stream adjudication in the Wind-Big Horn Basin, and Professor Robison’s NRLTI panel 
presentation stems from an offshoot article: Wyoming’s Big Horn General Stream Adjudication, 
1977-2014, 15 Wyo. L. Rev. ___ (forthcoming 2015). Before joining the UW faculty, Professor 
Robison held positions with the Oregon Department of Justice, Oregon Supreme Court, 



Harvard Emmett Environmental Law and Policy Clinic, Harvard Water Security Initiative, 
Harvard Kennedy School of Government, and Colorado River Governance Initiative. 

DANIEL ROHLF is a Professor of Law at Lewis & Clark Law School, and Of Counsel at the 
Earthrise Law Center. He teaches Wildlife Law, Law, Science, and the Environment Seminar, 
Sustainability in Law and Business, and other courses in the law school’s environmental and 
natural resources program. He also works with the law school’s environmental LL.M. program, 
teaching the Environmental Law LL.M. Seminar. He has been at the law school since 1988. 
Professor Rohlf is also a co-founder of the Pacific Environmental Advocacy Center, now 
Earthrise Law Center, the law school’s domestic environmental law clinic. Through his work 
with Earthrise, Dan supervises students working on administrative and judicial actions that 
affect the environment of the Pacific Northwest and beyond. Originally trained as a geologist, 
his expertise includes endangered species law and policy, wildlife law, and ecosystem 
management. He is also interested in the interaction of law and science, and the developing law 
related to efforts to make society and businesses more sustainable. His research and 
publications have also centered around conservation of biological diversity. He is the author of 
The Endangered Species Act: A Guide to Its Protections and Implementation, which won the National 
Wildlife Federation book award. He has lectured and published widely on topics related to 
protecting and managing biodiversity. Dan received his B.A. degree in geology from Colorado 
College and his J.D. from Stanford. After law school he served as a clerk for Justice Jay 
Rabinowitz of the Alaska Supreme Court.  

RYAN ROWBERRY is an Assistant Professor and Associate Director for the Center for the 
Comparative Study of Metropolitan Growth at the Georgia State University College of Law. He 
teaches Property Law, Natural Resources Law, and Anglo-American Legal History. Professor 
Rowberry researches issues related to cultural heritage and historic preservation law. Most 
recently, Professor Rowberry co-authored Historic Preservation Law in a Nutshell, a 
groundbreaking book that provides the first in-depth summary of historic preservation law 
within its local, state, tribal, federal, and international contexts. Following graduation from 
Harvard Law School, Professor Rowberry practiced environmental and natural resources law at 
Hogan Lovells (Washington DC), where he helped form the Captain John Smith Chesapeake 
National Historic Trail—the only national historic water trail in the United States. He also 
served as a United States Supreme Court Fellow, during which he collaborated with foreign 
judges and academics from over 73 countries on a variety of judicial independence and rule-of-
law matters. Before focusing on law, Professor Rowberry worked as a historian and an 
educator. He transcribed and collated all extant medieval manuscripts for three of Chaucer's 
Canterbury Tales. He also taught 7th grade at a charter school, lectured in English and History at 
Peking University in Beijing, China, and attended Oxford University as a Rhodes Scholar 
studying medieval British history.  

JOHN RUPLE is a Research Associate Professor of Law at the University of Utah’s S.J. Quinney 
College of Law, and a faculty affiliate with the University of Utah’s Institute for Clean & Secure 



Energy, and the University’s Global Change & Sustainability Center. His scholarship focuses on 
management of Western public lands and water resources. Prior to entering academia John 
worked as a policy analyst under former Utah Governor Jon Huntsman, Jr., as an attorney in 
private practice, and as a NEPA project manager. He holds a law degree from the University of 
Utah and a Masters of Science from Michigan State University. 

NICOLE SCHABUS (Assistant Professor, Thompson Rivers University, Faculty of Law), has 
been practising law in British Columbia for over 10 years, in the fields of constitutional, 
criminal, Aboriginal, and environmental law. She represented Indigenous Peoples, including in 
the Cohen Commission on the Decline of the Fraser River Sockeye Salmon and recently as part 
of the legal team for the Union of BC Indian Chiefs, Secwepemc, and Okanagan Intervenors in 
the Tsilhqot'in case before the Supreme Court of Canada. She currently represents Indigenous 
Peoples in the Review of the Kinder Morgan Transmountain Pipeline expansion and researches 
issues related to the economic aspects of Aboriginal Title and Rights. Her combination of 
academic and professional work have led to invitations to present papers and speak at 
numerous conferences in a number of countries. Professor Schabus also reports on and 
academically analyzes international environmental negotiations, mainly under the Convention 
on Biological Diversity, especially relating to indigenous traditional knowledge and access to 
genetic resources and benefit-sharing. Together with Prof. Dagne she is working on a SSHRC 
funded research project on “Community Participation in the Utilization of Biodiversity and 
Traditional Knowledge: Indigenous Peoples’ Control over Access to Biodiversity and 
Traditional Knowledge in Indigenous Territories in the Interior of British Columbia.”  

CODY STEWART, Utah Governor Herbert's Policy Director and Energy Advisor, has 15 years 
of experience in government and public policy with a special focus on energy and western 
natural resource policy. Mr. Stewart has worked in a number of capacities focusing on both 
Utah and national energy and natural resource policy, including as the Communications 
Coordinator for the House Committee on Natural Resources under Chairman Jim Hansen (UT-
01), as a senior Legislative Assistant on Energy and Public Lands Policy to Congressman Chris 
Cannon (UT-03), as a Legislative Director for Congressman Rob Bishop (UT-01), and as Chief-
of-Staff to Utah's Lt. Governor Greg Bell. Stewart was born and raised in Utah. He graduated 
from Utah State University where he received bachelor's degrees in both History and Political 
Science. Cody also received a joint MBA/Masters degree in Government from Johns Hopkins 
University. Stewart lives with his wife, Mary, and their six children in Centerville, Utah. 

HARRY W. SULLIVAN, JR. (IEL Representative) was a member of the Legal Department of 
ConocoPhillips, based in Houston, Texas, where he provided legal advice and support for 
ConocoPhillips’ international energy activities. He has experience on numerous worldwide 
upstream and midstream projects, including major natural gas development projects in 
Australia, Indonesia, China, Qatar, and Mozambique; the first EOR project in Algeria; the 
“LUKARCO” joint venture between ARCO and the Russian oil company LUKOIL; and 
exploration and production projects in more than 25 countries. He holds a J.D. degree from 



Louisiana State University’s Paul M. Herbert School of Law and an LL.M. degree from SMU’s 
Dedman School of Law. His prior experience includes: Of Counsel to Thompson & Knight LLP 
in its global energy group; fifteen years with Atlantic Richfield Company (ARCO), where he 
was Chief Counsel for ARCO’s International Oil and Gas Division; and five years with Sun Oil 
Company. Mr. Sullivan has taught at South Texas College of Law, Texas Wesleyan School of 
Law, SMU’s Cox School of Business, the University of Texas at Arlington, and El Centro 
College. His legal education includes training in both civil law and common law. He is licensed 
to practice law in the states of Louisiana and Texas, and admitted to practice by the U.S. 
Supreme Court and numerous U.S. Federal Courts. Additionally, he is board certified in Oil, 
Gas and Mineral Law in Texas, and he is admitted as a Solicitor in England and Wales. 
Currently, Harry is an International Energy Attorney in Dallas, Texas. 

MICHELE STRAUBE is an attorney with over 35 years’ experience in environmental and 
natural resource law.  As a practicing attorney she represented private and public sector clients. 
For 15 years, Ms. Straube maintained an environmental mediation practice in which she 
designed and facilitated consensus-building processes for a wide variety of government, 
corporate, and non-profit clients.  Ms. Straube has designed and teaches Environmental Conflict 
Resolution and Conflict Management  in the University of Utah law school and MPA 
programs.  She is currently Director of the Environmental Dispute Resolution Program at the 
Wallace Stegner Center, S.J. Quinney College of Law, University of Utah, which hosts the EDR 
Blog 

A. DAN TARLOCK is Distinguished Professor of Law at the Chicago- Kent College of Law and 
Honorary Professor Law, University of Dundee Centre for Water Law, Policy, and Science, 
2002- 2012. He holds an A.B. and LL.B. from Stanford University and has previously been a 
permanent member of the faculties of the University of Kentucky and Indiana University, 
Bloomington. He has also visited at several law schools including the universities of Chicago, 
Pennsylvania, Hawai’i, Kansas, Michigan, Texas, and Utah. He is a National Associate of the 
National Academies of Science, Engineering and Medicine and a lifetime member of the 
American law Institute. His teaching and research interests include water law, land use 
controls, and international water and environmental law. Professor Tarlock has served on 
several National Research Council/National Academy of Sciences committees studying the 
protection and recovery of stressed aquatic ecosystems, including a ten year review of the 
operation of Glen Canyon Dam on the Colorado River, a study of the restoration of the Missouri 
River ecosystem, published as The Missouri River Ecosystem: Exploring the Prospects for 
Recovery (2002), and assessment of the future of the U.S. Army Corps of Engineers. In 1998, he 
was the chief report writer for the Western Water Policy Review Advisory Commission report, 
WATER IN THE WEST, which was one of the first major federal publications to examine the 
relationship between urban growth and water use. From 1998-2008, he has been a member of 
the special legal advisors to the Submissions Unit of the Commission on Environmental 
Cooperation in Montreal, Canada, which administers the NAFTA Environmental Side 

http://www.law.utah.edu/blogs/edr-blog/
http://www.law.utah.edu/blogs/edr-blog/


Agreement. In 2014, he was appointed to the Technical Committee of the Stockholm- based 
Global Water Partnership. 

HANNAH WISEMAN is the Attorneys’ Title Professor at the Florida State University College 
of Law. She previously taught as an Assistant Professor at the University of Tulsa College of 
Law and a Visiting Assistant Professor at the University of Texas School of Law. Hannah’s work 
focuses on the mechanics of regulation in the areas of shale gas and oil development and 
renewable energy, including challenges of determining appropriate governance levels, fostering 
effective experimentation, and addressing expansions in the scale of regulated activities. She 
has published articles in the NYU Law Review, Georgetown Law Journal, Emory Law Journal (co-
authored), and Boston University Law Review, among others, and is a co-author on the textbook 
“Energy, Economics, and the Environment” with Joel Eisen, Emily Hammond, Jim Rossi, David 
Spence, and Jacqueline Weaver. Hannah received her undergraduate degree from Dartmouth 
College, summa cum laude, and her law degree from Yale Law School, and she clerked for Judge 
Patrick Higginbotham of the U.S. Court of Appeals for the Fifth Circuit. 

SANDRA ZELLMER is the Robert Daugherty Professor at the University of Nebraska Law 
College, where she teaches natural resources, water, environmental law, torts, and related 
courses. She has published numerous articles and books, including Water Law in a Nutshell 
(2015) (with Adell Amos), Mississippi River Tragedies: A Century of Unnatural Disasters (2014) 
(with Christine Klein), Principles of Natural Resources Law (2014) (with Jan Laitos), and 
Comparative Environmental Law (2013). Zellmer is a trustee of the Rocky Mountain Mineral Law 
Foundation and a member scholar of the Center for Progressive Reform. She served on the 
National Academy of Sciences National Research Council Committee on Missouri River 
Recovery, and is a vice-chair of the Public Lands Committee for the American Bar Association’s 
Section on Environment, Energy, and Resources. Previously, Zellmer was a faculty member at 
the University of Toledo Law College, and has been a visiting professor at Pepperdine, Tulane, 
Drake, and Auckland law schools. Before teaching, Zellmer was an attorney for the U.S. 
Department of Justice Environment and Natural Resources Division. She also practiced law at 
Faegre & Benson in Minneapolis, Minnesota, and clerked for the Honorable William W. Justice, 
U.S. District Court, Eastern District of Texas. 
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S.J. Quinney College of Law Building 

U N I V E R S I T Y  O F  U T A H  

Sustainability Features 
May 2015 



2 All renderings are for illustrative, conceptual purposes 
and not representative of final site location or the building itself. 

www.BuildingJustice.law.utah.edu 

Opening Summer 2015 
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• LEED: Leadership in Energy & Environmental Design 
• Better Building Challenge: U.S. Dept. of Energy 

LEED Goal:  
Platinum 

Gold 
Silver 

Financially responsible Sustainability: 
Short- & Long-Term Impacts 
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Radiant beams for heating 
& cooling 

Internal library space 
with daylight and 
views 

Low emissivity, 
insulated glass 

Raingarden 

South facing solar  

Naturally ventilated atrium 

Building overhangs/ passive 
solar screening 

High Performance Envelope/ 
enhanced insulation value 

Performance Glazing   

White cool roof 

Overall Massing (Self-shading) 

High efficiency interior 
fixtures 

Daylight harvesting 
open plan 

Sustainable Design Strategies 
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Natural Light and Ventilation  
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Operable Windows at Offices and Fixed Sunshades 
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Accessibility: TRAX, Pedestrians, Bicycles 
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Green Roof Terrace with Solar-Generating Shading System  
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Car Charging Station Offsite Solar Array 
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UV Film for Bird Collision Reduction 
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Used on LDS temple in 
Guatemala, University of Michigan 
Transportation Center and many 
other projects 

http://txactive.us/ 

Concrete Additive 
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• Green transportation practices  
• Maximum use of reusable and recyclable materials  
• Energy-efficient behavior  
• Water-efficient behavior   

 



M A Y O R  R A L P H  B E C K E R  
S A L T  L A K E  C I T Y  



O U R  S E T T I N G  



L I V A B I L I T Y  A G E N D A  

• The Resilient Economy 

• Salt Lake City in Motion 

• A Wise Energy Future & Quality Environment  

• Innovation & Celebration of Education 

• A Commitment to Equality & Opportunity 

• Enhancing the Artistic & Cultural Life 



S U S T A I N A B I L I T Y  D A S H B O A R D   



N E T  Z E R O  B U I L D I N G S  



C O M M U N I T Y  G A R D E N S  

 



E N V I R O N M E N T A L  L A W :  H E L P  &  
H I N D R A N C E   



M O U N T A I N A C C O R D . C O M  

http://mountainaccord.com




T H A N K  Y O U  

 



Q & A  

 



Food Security & Climate Change 
In The Field And In The 

Classroom 
 

Mary Jane Angelo 

University of Florida Levin College of Law 



 

i 





Food Security 

“Food Security” exists when “all people at all times have physical or economic 
access to sufficient safe and nutritious food to meet their dietary needs and food 
preferences for an active and healthy life.” 

 United Nations Food and Agriculture Organization 

 

• Food security is among the most important equity issues in the CC discussion 

• Higher demands due to growing, and wealthier, populations 

• Will need to increase global food production by 40% by 2050 to meet demand (9 
billion people) 

• Food shortages can lead to increases in disease, violence, migration 



The “F” Words 

 



The “F” Words 
Farming 
• Food 
• Feed 
• Fuel 
• Fiber 

Failure 
• Famine 
• Fighting 
• Fleeing 



Agriculture’s Contribution to Climate Change  
 

Fossil fuel inputs 
•Pesticides & fertilizers 
• Farm machinery 
•Transportation, processing & distribution 

GHG emissions (>25% of total) 
• Fossil Fuels 
•Animal Wastes 

Land clearing 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://howtoagriculturalindustry.blogspot.com/2015/02/agricultural-equipment.html&ei=jm9fVc_CAsWngwTP_oG4Dg&bvm=bv.93990622,d.eXY&psig=AFQjCNE0Czggpl21DwRQplS8T2DltIXP1g&ust=1432404236487512


Climate Change Impacts on Agriculture 
•Heat 

•Pests/Disease 

•Nutritional Value 

•Drought 

• Floods 

•Saltwater intrusion 

•Prices 

•Access 

•Ocean Acidification 

•Wildfire 

  

Widely differing climate change data: 

   complexity, uncertainty, and geographic differences 



Impacts in the Developing World 
Poor countries are the smallest agricultural GHG emitters, but 
are likely to  be the most severely climate-affected 
 
Production/yield Reductions:  3% globally, 30-40% in some 
regions (India) 
 
Price Increases: Rice and wheat 25%; Maize 50% 
 
Workers Safety and Productivity reduced in high 
temperature/high humidity 
 
Growing periods expected to decline by >5% in tropics  
 
Reliance on rain-fed agriculture 
 
Reliance on imports 
 
Lack technological and Economic resources to adapt 



Impacts in Developed World 
 
   Reduced crops yields in some areas 
 
   More costly practices required  
        (pesticides, irrigation) 
    
   Price Increases 
 
   Trade issues 



Adapting to Climate Change 

 Resilient agricultural production 
 Resilient Food Value Chain 
 Domestic and International Legal and       
  Institutional Adaptive Capacity 



Ecological Resilience 
Captures the strength of redundancies in the system 
•Reinforcing processes and compensating functions provided 

by more than one species 
 

Redundancies endow the system with an ability to  
• absorb disturbances  
• persist despite the disruption    

 



Lack of Diversity in Agriculture 
Irish potato famine 



>200 varieties of potatoes in Peru 



Hallmarks of a Resilient Agricultural System 
Diversity 
• Genetic diversity within crop species/varieties 
• Diversity of species/varieties 
• Diversity in planting patterns 
• Intercropping 
• Crop Rotation 
• Cover Crops 
• Refugia 

• Integration of crop plants, trees, fish and livestock with “natural 
plants” 

• Interacting species of pollinators and predators and parasites of 
pest species  
 

 



US Agriculture Lacks Resilience 











 



Building A More Adaptive Agricultural 
System 
•Multilateral agreements on “climate-smart best farming 

practices”  

•Shift of subsidies to encourage more resilient practices 

•Creation of more Adaptive Capacity (procedural and substantive) 
in laws and institutions 

• Financial Investments in Developing worlds 

 



Teaching Challenges  
Multidisciplinary/technical 
 agricultural science 
 ecological science 
 climate change science 
   
 economics  
 sociology 
 law 

 
Scientific Uncertainties 
 

Complex Legal Issues 
 Farm Bill (Commodities, 
 Conservation, Biofuels) 
 Environmental Laws  
 International Trade 
 Agreements 
 International Climate 
 Agreements 
 Food Laws (FFDCA, FSMA) 
 

 

 

Politics 
 



Agricultural Adaptation 

Rocky Mountain Mineral Law Foundation 
Natural Resources Law Teachers 

May 28-29, 2015 

Shi-Ling Hsu 
Florida State University College of Law 



Water & food security is mostly a 
matter of allocation (hopefully) 

Capital investments have to be smaller 
and more nimble 

We need better climate forecasting 
mechanisms 







Rancho Santa Fe, California 



Rancho Santa Fe, California 



Phil Mickelson's house in Rancho Santa Fe, California 



212 m3 /capita-year 

5.9 m3 /$1,000 GDP 

Cost (?): $0.67 m3 

1230 m3 /capita-year 

21.5 m3 /$1,000 GDP 

Cost (?): "soaring" to 
                 $0.89 m3 



212 m3 /capita-year 

5.9 m3 /$1,000 GDP 

Cost (?): $0.67 m3 

1230 m3 /capita-year 

21.5 m3 /$1,000 GDP 

Cost (?): $0.11 m3 
                 pre-2014 



Strawberries 
+30% 

Almonds 
+44% 

Rasberries 
+80% 

Pistachios 
+102% 

Tomatoes 
-6% 

Spinach 
-18% 

Cantaloupes 
-22% 

Asparagus 
-57% 

Percent change in acreage harvested,  
2003 to 2012, California 

Source; New York Times and California Dept. of Agriculture 







Climate Impacts on 
Agriculture 

• changing mean temperatures 

• temperature variability 

• changing mean water supply 

• water supply variability 

• infestation 

• fire 

• livestock disease 

(Exec Order 13653) USDA 
"info, data, and tools for 
climate preparedness & 
resilience" 

• mapping – regionally appropriate 
plants & cover crops 

• plant hardiness zone maps 

• forest inventory & analysis 

• CBA ag practices/technologies 

• interagency coordination 

o snow & water supply forecasting 
o soil mapping 



Prediction markets in public policy:  (Abramowicz, 2008) 
• banking regulation 
• mine safety regulation 
• offshore oil regulation 

Prediction markets in industry (Surowiecki, 2004): Eli Lilly, HP 

• climate outcomes (Hsu 2011, Vandenbergh et al 2013) 



Climate Impacts on 
Agriculture 

• changing mean temperatures 

• temperature variability 

• changing mean water supply 

• water supply variability 

• infestation 

• fire 

• livestock disease 

 mean temperatures 

 days exceeding temp ranges 

 annual rainfall 

 extreme rainfall events 

 drought events 

 infestation 

Prediction markets 

 trop storms cat 3-4-5 

 livestock productivity 



Issues? 

Market manipulation 

Will traders have any information on which to trade? 

What will trading markets pick up? 

Political sensitivities 



WATER SECURITY 101 
Should a Western water lawyer or a natural 
resources law professor care about water 
“security”? [Law Teacher’s Conference, 
May 28, 2015, Salt Lake City] 



The Origins of the “Security” Concept 
• Starting in the 1990s, water conflicts were characterized 

as a national security issue for riparian states and for the 
United States generally because conflicts could lead to 
war or regional instability.  
 

• The water conflict = war or regional stability hypothesis 
has not been well-substantiated, and most argue that 
there will be increasing serious, “dirty” conflicts- “water 
wars” among riparian nations. However, the US 
intelligence community and the Department of Defense 
takes the hypothesis seriously. 
 
 



Then Senator Kerry’s Attempt to Link 
Water Conflict to National Security 
• U,S, Senate, Committee on Foreign Relations, Avoiding 

Water Wars: Water Scarcity and Central Asia’s Growing 
Importance for Stability in Afghanistan and Pakistan 
(Report 112- 10, 2011) argues that water security is vital 
in achieving our foreign policy and national security goals 
by recognizing the duality of water—as a tool for 
development or a means to exacerbate conflict. It 
recommended that the administration foster regional 
cooperation and long-term stability in Afghanistan and 
Pakistan through: 
• Benchmark support to improve water management 
• Demand management 
• Recognize international dimensions of water issues 
• Safeguard water institutions against shock 

 
 



Real Water War In the Colorado River 
Basin 
• In 1934 Arizona sent its National Guard to protest the 

construction of Parker Dam and the Los Angeles 
Aqueduct 



The Elements of Water Security 
• Water security consists of three basic elements 

 
• The identification of water stressed countries/regions 

 
• The relationship between green and blue water 

 
•  The use of Integrated Water Resources Management (IWRM) to 

address stress in a way that promotes sustainable water use, furthers 
social equity and protects the environment 



Who is Stressed Out? 
• The current definition focuses on the consequences of an 

imbalance between supply and demand and the capacity 
to manage the imbalance.   
 



Water Stress  
• Water stress had two dimensions: 

 
• 1. Countries with “bad” hydrology/soil and a growing population or rate 

of land conversion can face the possibility of inadequate supply.  
 

• 2. Bad hydrology is divided among “green,” “blue,” and “grey” water  
 

• “the blue water footprint refers to the volume of surface water and 
ground water consumed during production processes (i.e. evaporated 
or incorporated into the product), the green water footprint refers to the 
volume of rainwater consumed (i.e. evaporated or incorporated into 
the product), the grey water footprint refers to the volume of freshwater 
that is required to assimilate the load of pollutants and calculated as 
the volume of water that is required to maintain the water quality 
according to agreed water quality standards.  
[http://www.waterfootprint.org/?page=files/NationalWaterAccountingFr
amework] 



Green Water 



J. Rockstroem and M. Falkenmark, INCREASING WATER 
HARVEST IN Africa, 519 Nature 283 (March 19, 2015) 

•  “Population growth [in sub-Saharan Africa] . . . Means 
that even with the most optimistic yield improvements, it is 
unlikely that Africa will be self-sufficient in food by 2050 . . 
.  . Regional that protect national food protection while 
facilitating food trade [virtual water] will be needed . . . .  
Sustainable development . . . . needs to be based on a 
fine balance of blue and green water; blue water for 
urbanization and industrialization and green water for food 
and biomass production. . . .One of the most promising 
practices is abandoning the plough . . . . Ploughing 
compacts and encrusts the soil. Preventing rain from 
migrating, and increasing run-off.”      



Fifty Shades of Grey is the New Blue 



Institutional Stress 
•  Stress can also be institutional, e.g. lack of capacity to 

mitigate bad hydrology 
 

• But, bad hydrology can be off-set by good infrastrcure- 
management, e.g. carry-over storage, good allocation 
laws and water markets  
 



So What Does “Water Security” mean? 
• There is no single definition, but the various definitions 

(and there are many) define it in terms of three 
dimensions, risk management and water benefit 
distribution 



THE ECONOMIC DIMENSION 
• 1. Increasing Water Productivity and Conservation” e.g. 

both new dams and low tech- geomembranes- canal 
lining 
 
 



THE ECONOMIC DIMENSION 
• 2.  Sharing Economic, Social and Environmental Benefits of 

Transboundary Rivers and Aquifers, e.g. The Columbia River Treaty 
 

• “The common view is that the U.S. will have fully compensated 
Canada for their three Treaty dams at the end of 60 years.  And going 
forward, the downstream power benefit should only be based on the 
value of coordinated water releases.  There is still much to gain 
through coordinated operations beyond 2024.  Studies indicate that 
on a yearly basis, coordinated releases are worth around 100 
average megawatts.  But on a monthly basis they could be worth over 
1,000 average megawatts depending on the time of year and flow 
levels.  Renegotiating the Columbia River Treaty to capture this 
benefit is good for both nations . . .  .The Treaty has provided 
considerable benefits since 1964.  A renegotiation will ensure that 
these benefits continue for decades to come for both the U.S. and 
Canada. [http://www.plantodaypowertomorrow.com/articles/columbia-
river-treaty-time-talk] 



THE SOCIAL DIMENSION 
• 3. Equitable access to water resources and services 

 
• 4. Building community resilience to extreme weather 

events through hard and soft measures 



THE ENVIRONMENTAL DIMENSION 
• 2. The restoration of ecosystem services, e.g. Minute 319 

to the Mexico-U.S. Colorado River Treaty allowed the 
Colorado to reconnect to the Gulf of California in 2014.   



Relevance for the United States 
• 1. It reminds us that the United States has water security issues, in 

spite of all our  and we cannot buffer ourselves from GCC  
 

• “The study finds that the 2014 drought will result in a 6.6 million acre-
foot reduction in surface water available to agriculture. This loss of 
surface water will be partially replaced by increasing groundwater 
pumping by 5.1 million acre-feet. The resulting net water shortage of 
1.5 million acre-feet will cause losses of $810 million in crop revenue 
and $203 million in dairy and other livestock value, plus additional 
groundwater pumping costs of $454 million. These direct costs to 
agriculture total $1.5 billion. The total statewide economic cost of the 
2014 drought is $2.2 billion, with a total loss of 17,100 seasonal and 
part-time jobs.”[Richard Howitt et al, Economic Analysis of the 
California drought for Agriculture (2014), revised version available at 
https://watershed.ucdavis.edu/files/biblio/DroughtReport_23July2014_
0.pdf.] 

https://watershed.ucdavis.edu/files/biblio/DroughtReport_23July2014_0.pdf
https://watershed.ucdavis.edu/files/biblio/DroughtReport_23July2014_0.pdf


Relevance for the United States 
• 2. The water security framework is a risk-based 

framework that tries to integrate fully global climate 
change/disruption, social equity and aquatic ecosystem 
conservation into a national water  
allocation/use/management policy, which the United 
States lacks. 



Moving Beyond “Father” Prior  
• 3. The water security “discourse” (pardon my use of the term) may 

help us put prior appropriation. The West is still wedded to prior 
appropriation “because there is not better option for water allocation 
in this very dry region.” Steve Clyde, Water Law Adaptability, 117 The 
Water Report (November, 2013). However, prior appropriation is only 
useful not divine.  



Why Stop With Water? 
• 4, Why not add food and energy 



Let’s Redo the Whole Kitchen 



The Nexus Approach is “Hot” with 
European Aid Agencies So What?  
• FAO think so.   

 
• “A recurring criticism of the Water-Energy-Food Nexus is that it adds relatively 
• little to already existing integrated approaches to resources management, 
• such as the integrated landscape approach (FAO 2012c) or integrated water 
• resources management (IWRM). For instance, the conceptual framework 
• articulated as IWRM arguably pursues the integrated and coordinated 
• management of water and land as a means of balancing different water uses, 
• while meeting social and ecological needs and promoting economic development. 
• However, by explicitly focusing on water, there is a risk of prioritising 
• water-related development goals over others, thereby reinforcing traditional 
• sectoral approaches. The Nexus approach considers the different dimensions 
• of water, energy and food equally and recognizes the interdependencies of 
• different resource uses to develop sustainably.” [United States Food and 

Agricultural Organization, The  Water-Energy-Food Nexus: A new approach in 
support of food security and sustainable agriculture 6 (2014)] 





Factors Influencing Domestic Fuel 
Extraction Rates: Economics, Export 

Policy, Common Law, and 
Regulation 

Hannah Wiseman  
Florida State University College of Law  

 
Rocky Mountain Mineral Law Foundation 

Natural Resources Law Teachers’ Conference 
May 28, 2015 



1. Economics: price declines in oil and 
gas 



 



D
ollars per barrel 

http://www.nasdaq.com/markets/crude-oil.aspx 



http://www.eia.gov/todayinenergy/detail.cfm?id=20392 



EIA March 17, 2015 explanation of 
production decline 

March and April 2015: first declines in projected U.S. 
crude oil production since EIA’s Drilling Productivity 
Report began in October 2013.  
 
Production in a given month depends on “new wells and 
legacy, or continuing wells.”   Rate of decline in 
production from legacy wells has increased in some 
regions.   
 
For overall production to increase, operators must drill 
new wells to offset the decline, but there were “sharp 
decreases” in rig counts in some regions, thus causing 
production decline. 
 
http://www.eia.gov/todayinenergy/detail.cfm?id=20392 

 



 
Some companies have announced reduced 
spending on oil sector capital projects.  Wall 
Street Journal reported  on March 17, 2015:  

 
“We now believe it is prudent to position the 
company for lower, more volatile prices for the 
foreseeable future,” said Chief Executive Ryan 
Lance [of ConocoPhillips Co. in a statement.] 
 
http://www.wsj.com/articles/oil-prices-extend-losses-over-oil-glut-worries-1426588600 



Rising prices, or higher prices abroad, 
would encourage domestic production 



2. Taking advantage of international 
price differentials requires export 

approval  
Natural gas: FERC must approve LNG export terminal, 
Department of Energy must determine that LNG export is 
in the “public interest” for export to non-free trade 
agreement countries.  
 
Crude oil: Certain exceptions for Alaskan and other oil, 
but must show Bureau of  Industry and Security that 
export is in the “national interest” or that substance 
exported is not crude.  
 
Coal: Army Corps and state/county approval of export 
terminals.  



Recent developments in export policy 

FERC, Cameron LNG, LLC, Order Granting Authorization 
Under Section 3 of the Natural Gas Act and Issuing 
Certificates, June 19, 2014: In approving LNG export 
terminal FERC need not consider upstream, economic 
impacts.  
 
DOE, August 15, 2014: No conditional approval of LNG 
export while awaiting completion of FERC NEPA review. 
 
Bureau of Industry and Security, June 2014: Two Texas 
companies’ condensate treated in “stabilization unit” not 
crude oil. 
 
 



Coal export 

Sierra Club v. BNSF Railway Co., No. 1:13-cv-
00272-LRS, Order RE: Defendant’s Motion to 
Dismiss, E.D. Wash. 2014. 
 
Argument that rail trains and rail cars are Clean 
Water Act point sources (spillage of coal from 
cars into waters).  
 
Motion to dismiss denied.  



3. Common law challenges to 
resource extraction  

Ladra v. New Dominion, District Court Lincoln 
County, Oklahoma, Aug. 4, 2014 – dismissed by 
district court, to be heard by Oklahoma 
Supreme Court. 
 
5.0, 5.7, and 5.0 Prague earthquakes; allegations 
of rock from fireplace and chimney striking Ms. 
Ladra due to earthquakes caused by wastewater 
disposal.  Ultrahazardous activity, negligence.  





Harris v. Devon Energy, No. 12-40137 (5th Cir. 
2012) (affirmed district court dismissal of 
lawsuit; modified to dismiss with prejudice) 
 
Grey sediment, metals in groundwater that are 
metals found in drilling mud.  Plaintiffs conceded 
that they could not prove causation.  



4. State and local regulation 



New York Times, Dec. 18, 2014: “Citing Health 
Risks, Cuomo Bans Fracking in New York State” 
 
Texas Tribune, Dec. 15, 2014: “Dissecting 
Denton: How a Texas City Banned Fracturing”  
 
But see Texas HB 40 (2015)—passed House and 
Senate, sent to Governor Abbott for signature:  
“AN ACT relating to the exclusive jurisdiction of 
the state to regulate oil and gas operations in 
this state.”  



Florida Statutes § 377.30 

“Whenever the total amount of oil or gas which 
all the pools in the state can produce exceeds 
the amount reasonably required to meet the 
reasonable market demand for oil or gas in this 
state, then the division shall limit the total 
amount of oil or gas which may be produced in 
the state by fixing an allowable for the state.” 



Thank you.  Questions?  



Renewable Energy Federalism 
 

Lincoln Davies 
University of Utah 



Some History 
1835: First arc lighting 

1879: Edison’s light bulb 

1880s: Current Wars 

1882: Pearl Street Station 

1927: PUC of Rhode Island  
v. Attleboro Steam & Elec. Co. 

1935: Part II of the FPA 

1978: PURPA 

1996: Order No. 888 

2000: Order No. 2000 





RPS  
= 

Mandate 
+ 

Enforcement Mechanism 
+ 

RECs (usually) 



RPS 
Target 

Owned 
Resources 

Purchased 
Energy 

RECs 

Typical RPS Operation 



FIT   
= 

Purchase Obligation 
+ 

Incentive Price 
+ 

Interconnection Mandate 



Solar PV Tariffs 
Facility 2009 2010 July 

2010 
Oct. 
2010 2011 2012 

Up to 30 kW 43.01 39.14 34.05 33.03 28.74 24.43 

Up to 100 kW 40.91 37.23 32.39 31.42 27.33 23.23 

Up to  1 MW 39.58 35.23 30.65 29.73 25.86 21.98 

Over 1 MW 33.00 29.37 25.55 24.79 21.56 18.33 

Freestanding 31.94 28.43 25.02 24.26 21.11 17.94 



Some Basics – DCC 

Per Se Invalid:  
Extraterritorial Regulation  

Virtually Per Se Invalid: 
Geographic Discrimination 
 (facial, purpose, effect) 

Pike Balancing Test: 
Burden on interstate commerce 
v. local benefits 



Some Basics – Supremacy Clause 

Preemption 
Express 

Implied 
Conflict 

Field 



1983 



1993 



1994 



1996 



1997 



1998 



1999 



2000 



2001 



2002 



2004 



2005 



2006 



2007 



2008 



2009 



2010 



Renewable Portfolio Standard Policies 
www.dsireusa.org / March 2015 

WA: 15% x 2020*  

OR: 25%x 2025*  
(large utilities) 

CA: 33%  
x 2020 

MT: 15% x 2015 

NV: 25% x 
 2025* UT: 20% x 

2025*† 
 
 

AZ: 15% x 
2025* 

ND: 10% x 2015 

NM: 20%x 2020 
(IOUs) 

HI: 40% x 2030 

CO: 30% by 2020 
(IOUs) *† 

 

OK: 15% x 
2015 

MN:26.5%  
x 2025 (IOUs) 

31.5% x 2020 (Xcel) 
 MI: 10% x 

2015*† 
 

WI: 10% 
2015 

MO:15% x 
2021  

IA: 105 MW IN: 
10% x 
2025† 

 

IL: 25% 
x 2026 

OH: 12.5% 
x 2026 

NC: 12.5% x 2021 (IOUs) 

VA: 15% 
x 2025† 

 

KS: 20% x 2020 

ME: 40% x 2017 

29 States + Washington 
DC + 2 territories have a 
Renewable Portfolio 
Standard  
(8 states and 2 territories have 
renewable portfolio goals) 

Renewable portfolio standard 

Renewable portfolio goal Includes non-renewable alternative resources * Extra credit for solar or customer-sited renewables 
† 

U.S. Territories 

DC 

TX: 5,880 MW x 2015* 

SD: 10% x 2015 

 

SC: 2% 2021 

NMI: 20% x 2016 

PR: 20% x 2035 

Guam: 25% x 2035 

USVI: 30% x 2025 

NH: 24.8 x 2025 
VT: 20% x 2017 
MA: 15% x 2020(new resources)  
6.03% x 2016 (existing resources) 

RI: 14.5% x 2019 
CT: 27% x 2020 

NY: 29% x 2015 

PA: 18% x 2021† 
 

NJ: 20.38% RE x 2020  
+ 4.1% solar by 2027 

DE: 25% x 2026* 
MD: 20% x 2022 
DC: 20% x 2020 



Massachussets 
(d) Location. The Generation Unit location is subject 
to the limitations in 225 CMR 14.05(1)(d). 

 

1. Off-grid Generation. If the Generation Unit 
produces Off-grid Generation, such Unit must be 
located in Massachusetts. 

 

2. Behind-the-meter Generation. If the Generation 
Unit is wired to the electrical system on the End-use 
Customer’s side of a retail electric meter, such Unit 
must be located within the ISO-NE Control Area. 



Arizona 
“In-state Power plant Installation Extra Credit 
Multiplier.” Affected Utilities acquiring Renewable 
Energy Credits from a Solar Electricity Resource that 
was installed in Arizona on or before December 31, 
2005, shall be eligible for an In-state Power Plant 
Installation Extra Credit Multiplier. The Renewable 
Energy Credits derived from such a facility . . . shall 
be multiplied by .5 annually for the life of the 
facility. The extra Renewable Energy Credits resulting 
from the multiplier shall be added to the Renewable 
Energy Credits produced by the Eligible Renewable 
Energy Resource . . . . 



Ohio (previously) 
(3) At least one-half of the renewable energy 
resources implemented by the utility or company 
shall be met through facilities located in this state; the 
remainder shall be met with resources that can be 
shown to be deliverable into this state. 



North Dakota v. Heydinger 
[U]ntil a comprehensive and enforceable state law or rule 
pertaining to greenhouse gases that directly limits and substantially 
reduces, over time, statewide power sector carbon dioxide 
emissions is enacted and in effect, . . . no person shall: 

(1) construct within the state a new large energy facility that would 
contribute to statewide power sector carbon dioxide emissions; 

(2) import or commit to import from outside the state power from 
a new large energy facility that would contribute to statewide 
power sector carbon dioxide emissions; or 

(3) enter into a new long-term power purchase agreement that 
would increase statewide power sector carbon dioxide emissions. 
For purposes of this section, a long-term power purchase 
agreement means an agreement to purchase 50 megawatts of 
capacity or more for a term exceeding five years. 



Energy and Environment  
Legal Institute v. Epel 

 

[T]he electric resource standards shall require each 
qualifying retail utility to generate, or cause to be 
generated, electricity from eligible energy resources 
in the following minimum amounts: 

(A) Three percent of its retail electricity sales in 
Colorado for the year 2007; . . . . 



California Pub. Utils. Comm’n,  
132 FERC ¶ 61,047 (2010) 

[W]e find that, insofar as the CHP generators that can take 
part in the AB 1613 program obtain QF status pursuant to the 
Commission’s regulations, the CPUC’s program is not 
preempted by the FPA, PURPA or Commission regulations, as 
long as . . . the rate established by the CPUC does not exceed 
the avoided cost of the purchasing utility. . . . 

 

To the extent a CHP generator is not a QF, the CPUC’s AB 1613 
Decisions are not preempted by the FPA only to the extent 
that the CPUC is ordering the utilities to purchase capacity 
and energy from certain resources, but are preempted to the 
extent that the CPUC is setting wholesale rates for such 
transactions     



Some Thoughts on Teaching 
 Lots going on – problems brewing 
 Pervasiveness 
 Dynamic federalism 
 Bright lines and sharp edges in 

energy federalism 
 Compared to environmental law 
 DCC looms large 
 Preemption plays out differently 





Source: Haas et al., 15 Renewable & Sustainable Energy Rev. 1003 (2011) 

Policy Efficacy: FITs v. RPSs (1990-2001) 



Source: Haas et al., 15 Renewable & Sustainable Energy Rev. 1003 (2011) 

Policy Efficacy: FITs v. RPSs (1998-2005) 



Source: Burer & Wustenhagen, 37 Energy Policy 4997 (2009) 



Source: Sovacool, 35 Energy 1779 (2010) 



Germany 



New Energy Regulation: 
Changing Investment 
Decisions in the U.S. 

and Abroad 



The Big Picture 

 Regulations (& the market) are 
transforming the energy system 
 New focuses in energy regulation 
 Lowering emissions abroad 
 Use rule proposals (not just final 

rules) to change investments 
FACULTY OF LAW & HASKAYNE SCHOOL OF BUSINESS 



Focus on Foreign Emissions 

FACULTY OF LAW & HASKAYNE SCHOOL OF BUSINESS Photo Source: The Calgary Herald 



Why New Focus on Foreign Emissions? 

 You have to start somewhere 
 Domestic decisions affect emissions 

abroad 
 Politicians’ preference to place burden of 

climate regulation on foreign industry 
 Foreign emissions cause U.S. just as 

much climate harm as domestic emissions 
FACULTY OF LAW & HASKAYNE SCHOOL OF BUSINESS 



Exported Climate Regulations 

 Environmental impact assessment of upstream & 
downstream impact of energy trade infrastructure 
 Import pipelines for oil  

 Export facilities for oil, gas, and coal 

 Charging energy imports for out-of-state 
emissions 
 California low carbon fuel standard, EU Fuel Quality 

Dir. 

 Some cap & trade laws, renewable portfolio standards  James Coleman, Importing Energy, Exporting Regulation, 83 Fordham Law Review 1357 (2014).  



But how do you estimate emissions abroad? 

 California’s cap & trade system 
 What is impact of energy transport 

infrastructure? 
 Pipeline like Keystone XL 
 Oil and coal exports 
 Natural gas exports 

FACULTY OF LAW & HASKAYNE SCHOOL OF BUSINESS 



Life Cycle of Liquefied Natural Gas 



Life Cycle of Liquefied Natural Gas 

 from Coleman, Kasumu, Liendo, Li, & Jordaan, Calibrating Liquefied Natural Gas Export Life Cycle Assessment: Accounting  
for Legal Boundaries and Post-Export Markets, Canadian Institute of Resources Law Working Paper (May 2015).   



Canadian LNG v. Power Elsewhere 

FACULTY OF LAW & HASKAYNE SCHOOL OF BUSINESS 



Using Proposals to Drive Energy Investment 

 Clean Power Plan (70% of cuts by 2020 start) 
 Natural gas & renewable generation 
 Electricity transmission 
 Natural gas pipelines 

 Coal power new source performance standards 
 Renewable fuel standard: one rule for 2014-

2016 
FACULTY OF LAW & HASKAYNE SCHOOL OF BUSINESS 



James Coleman 
Faculty of Law & Haskayne School of Business 
  

Blog:  http://www.energylawprow.com 
Twitter: @energylawprof 
 

FACULTY OF LAW & HASKAYNE SCHOOL OF BUSINESS 

http://www.energylawprow.com


Environmental Policy, Energy 
Development, and Natural 

Resources 

Sharon Jacobs 
Associate Professor of Law 

University of Colorado Law School 



Pollution Control, Energy and Natural 
Resources 

Pollution Control 

Natural 
Resources     Energy 



Clean Power Plan in a Nutshell 



Clean Power Plan – Building Blocks 

Block 1 – Make Fossil Fuel Power Plants 
More Efficient 
 
Block 2 – Use Low-Emitting Power Sources 
More 
 
Block 3 – Use More Zero- and Low-Emitting 
Power Sources 
 
Block 4 – Use Electricity More Efficiently 



Clean Power Plan – State Targets 

Source: West Monroe Partners 



Clean Power Plan – Examples by State 



Clean Power Plan – State Targets 

Source: West Monroe Partners 



Impact by Region 

Source: EIA (U.S. Energy Mapping System) 2015 
 



Impact by Region 

Source: EIA (U.S. Energy Mapping System) 2015 
 





Impact by Region 

Source: EIA (U.S. Energy Mapping System) 2015 



Impact by Region 



In the Classroom –Pollution Control, Energy 
Policy and Natural Resources 

Pollution Control 

Natural 
Resources     Energy 



In the Classroom – Having a Sense of “Place” 



In the Classroom – Having a Sense of “Place” 
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The Apalachicola Chattahoochee 
Flint (ACF) Basin 

Context 

The History 

The Issues 













Riparian State Prior Appropriation State 

Riparian State NY v. New Jersey* (1931) 

 
CT v. MA (1931) 

Kansas v. Colorado (1907) 

 
 

Prior 
Appropriation 
State 

-- 
 
 
 
 
 
 

Wyoming v. Colorado* (1922) 

 
Nebraska v. Wyoming* (1945) 

 
Colorado v. NM (1982, 1984) 

(*Court reached merits of apportionment) 



The ACF Basin 

Context 

The History 

The Issues 



 Equitable apportionment? 
 



 Equitable apportionment 
 

 Interstate compact? 

 



 Equitable apportionment 
 

 Interstate compact? 
 
 Administrative end run – Lake Lanier? 
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 Interstate compact 
 
 Administrative end run – Lake Lanier 

 
 Other alternatives? 
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 Interstate compact 
 
 Administrative end run – Lake Lanier 

 
 Other alternatives 

 
 Interstate compact 

 
 Equitable apportionment? 

 



The ACF Basin 

Context 

The History 

The Issues 



The Issues 
 Three eastern states 
 Ecosystems and science 
 Federal river management 
 State water law 
 Politics 



Jason Anthony Robison 
Assistant Professor 
University of Wyoming 
College of Law 

Rocky Mountain Mineral Law Foundation 
Natural Resources Law Teachers Institute 

Frontiers in Water Adjudication Panel 
May 28, 2015 

http://www.uwyo.edu/law/events/big%20horn%20symposium/  



Wind-Bighorn Basin 



Source:  U.S.G.S. 



Albert Bierstadt, Wind River Country 



Thomas Moran, Grand Canyon of the Yellowstone 



Source:  U.S.G.S. 



Big Horn Adjudication 



Trifurcation 

Wyoming Congressman Teno Roncalio 
First Big Horn Special Master (1979-1985) 

Phase I  
Indian Reserved Rights + Walton Rights 
 
Phase II 
Non-Indian Reserved Rights 
 
Phase III 
Appropriative Rights 



Phase I 

Source:  Wyoming Water Development Commission 



Phase I 

• Big Horn I, 753 P.2d 76 (Wyo. 1988) 

• Wyoming v. United States, 492 U.S. 406 (1989) 

• Big Horn II, 803 P.2d 61 (Wyo. 1990) 

• Big Horn III, 835 P.2d 273 (Wyo. 1992) 

• Big Horn IV, Order Nos. 93-48 & 93-49 (Wyo. 1993) 

• Big Horn V, 899 P.2d 848 (Wyo. 1995) 

• Big Horn VI, 48 P.3d 1040 (Wyo. 2002) 



Phase I 

• Big Horn I, 753 P.2d 76 (Wyo. 1988) 

• Wyoming v. United States, 492 U.S. 406 (1989) 

• Big Horn II, 803 P.2d 61 (Wyo. 1990) 

• Big Horn III, 835 P.2d 273 (Wyo. 1992) 

• Big Horn IV, Order Nos. 93-48 & 93-49 (Wyo. 1993) 

• Big Horn V, 899 P.2d 848 (Wyo. 1995) 

• Big Horn VI, 48 P.3d 1040 (Wyo. 2002) 



Arapaho Flag 



Former Wyoming State Engineer Jeff Fassett Arapaho Flag 



Phase II 

Source:  Wyoming Water Development Commission 





Phase III 

Source:  Wyoming Water Development Commission 





Reflections & Visions 



Former Wyoming State Engineer Jeff Fassett 



Former Chief Justice Michael Golden 



Gary Hartman 



Former Special Master Ramsey Kropf 



Nancy McCann 



Former Special Master Teno Roncalio 



Natural Resources Law Teachers Institute 2015 
Frontiers in Water Adjudication Panel 

 
Reformation and Rescission of Interstate Water Compacts 

Josh Patashnik 
 

I. Basic problems:  Mistake and changed circumstances. 

II. Examples of different types of mistakes and changed circumstances. 

A. Minor (e.g., technical or drafting errors).  See Kansas v. Nebraska (2015):   
technical appendix to Republican River Compact set forth water accounting 
procedures that indisputably did not reflect the parties’ intent. 

B. Moderate (e.g., policy or technological changes).  Examples:  Increased 
environmental demands on water supply (Pecos River Compact, Rio Grande 
Compact, Colorado River Compact); increased irrigation efficiency resulting in 
less runoff to downstream state (Montana v. Wyoming (2011)). 

C. Major (e.g., long-term changes in precipitation, runoff, and/or population 
patterns).  Example:  Colorado River Compact, potentially. 

III. Relevant contract principles. 

A. Mutual mistake (Rest. 2d § 152):  material mistake of both parties as to basic 
assumption of contract makes contract voidable by adversely affected party. 

B. Changed circumstances (Rest. 2d § 261 et seq.):  contractual obligations may be 
discharged due to impossibility or frustration of purpose (high bar to meet). 

C. Reformation (Rest. 2d § 155): available only in case of drafting error (but see 
Kansas v. Nebraska, arguably stretching the doctrine in case involving states). 

IV. Considerations specific to state-versus-state litigation. 

A. Reserved powers doctrine (limitation on state’s ability to contract regarding future 
interests, particularly land and water resources).  See Illinois Central R. Co. v. 
Illinois (1892); Grant, 74 U. Colo. L. Rev. 105 (2003). 

B. Importance of state equity, fair treatment of sovereigns (see Kansas v. Nebraska). 

V. Likely judicial approach. 

A. Minor/technical corrections:  Court seems inclined either to stretch contractual 
language or to reform compact to reflect likely intent of parties. 

B. Moderate:  Court unlikely to get involved absent extraordinary circumstances. 

C. Major:  Court may consider rescission and subsequent equitable apportionment.  
Likely to entail significant, high-stakes litigation and political negotiations. 



Interstate Water Litigation in the
U.S. Supreme Court

Natural Resources Law Teachers Institute
May 28-29, 2015

John B. Draper
Draper & Draper LLC

Santa Fe, New Mexico



Benjamin Franklin

1775: Congress should have the power to settle 
all disputes between colony and colony.



Articles of Confederation, Art. IX
• Congressional court

• Compulsory jurisdiction

• Judgment of court “final and conclusive”

• One Interstate Case Litigated:
Pennsylvania v. Connecticut (1782)



Pennsylvania v. Connecticut (1782)

4 Corners of Pennsylvania 

http://www.philadelphia-reflections.com/blog/2334.htm


United States Supreme Court



U.S. Constitution
Article III, Sec. 2, Cl. 2

“In all cases…in which a State shall be
Party, the supreme Court shall have 
original Jurisdiction.”



Judiciary Act of 1789

• Set the number of Justices of the Supreme 
Court for the first time

• Created the lower federal courts
• Enlarged scope of the original jurisdiction
• Made Supreme Court original jurisdiction 

over interstate controversies exclusive
• Presently codified at 28 U.S.C. §1251(a)



Procedure in the Original Jurisdiction

• Initiation:  Motion for Leave to File
– Seriousness and Dignity

• “[N]o one State can control the power to feed or 
starve, possessed by a river flowing through 
several states.”  Frankfurter & Landis

• Casus Belli:  Texas v. New Mexico (1983)
• No College Football Game Enforcement Actions

California v. West Virginia (1981)

– No Alternative Forum



• Proceedings before a Special Master
– Rules of Civil Procedure as a guide only
– Rules of Evidence as a guide only

• Report of the Special Master
• No decision until the Court acts
• Exceptions and Briefs
• Oral Argument
• Opinion of the Court

Procedure in the Original Jurisdiction



Republican River Basin



Republican River Shortages

Harlan County inflows
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Presenter
Presentation Notes
Ground water domain extends beyond surface boundaries of Republican River basin to extent of High Plains Aquifer



Montana v. Wyoming 



Natural Resources Law Teachers Institute 

Salt Lake City, Utah 

May 28-29, 2015 

Frontiers in Water Adjudication Panel 

INTERSTATE WATER LITIGATION IN THE US SUPREME COURT 

John B. Draper 

Draper & Draper LLC 

 

I. A Brief History of the Original Jurisdiction 
A. The King’s Privy Council 
B. Ben Franklin 
C. Article IX of the Articles of Confederation 
D. Connecticut v. Pennsylvania (1782) 
E. Article III of the Constitution 
F. Marbury v. Madison, 5 U.S. (1 Cranch) 137 (1803) 
G. Kansas v. Colorado, 185 U.S. 125 (1902) 

 
II. Bringing an action in the Original Jurisdiction 

A. Motion for Leave to File 
1. Serious and dignified claim 
2. No alternative forum 

B. Role of the Solicitor General 
C. Parties 
D. Special Master 
E. Trial 
F. Rules of Procedure and Evidence 
G. Report to the Court 
H. Exceptions 
I. Argument before the Court 
J. Opinion of the Court 

 
III. Current and Recent Interstate Water Cases 

A. Kansas v. Nebraska & Colorado, No. 126, Orig. (Republican) 
1. Groundwater impact accounting required 
2. Settlement including groundwater model approved by the Court 
3. Robust enforcement, including disgorgement 
4. Reformation 

B. Montana v. Wyoming & North Dakota, No. 137, Orig. (Yellowstone) 
1. Alternative forum for water quality 
2. Allowed increased consumption on the same acreage  



3. Required notice to establish a violation 
4. Wyoming found liable for compact violation, exceptions on remedy phase pending 

C. Texas & United States v. New Mexico, No. 141, Orig. (Rio Grande) 
1. Precompact interstate Reclamation project 
2. Existence of an alternative forum 
3. United States intervenes as plaintiff 
4. New Mexico’s Motion to Dismiss 

D. Tarrant Regional Water District v. Herrmann, 133 S.Ct. 2120 (2013) (Red River) 
1. Red River Compact allows enforcement in federal district court 
2. Presumption favoring State sovereignty 

E. Mississippi v. Tennessee, No. 143, Orig. (Groundwater) 
1. Prior dismissal as No. 139, Orig. 
2. Motion for Leave pending 
3. Solicitor General invited to file brief (10/20/14) 

 



Social-Ecological System Resilience, 
Climate Change and Adaptive 

Water Governance:  
The AWG Project  

Barbara Cosens, University of Idaho / Lance Gunderson,  Emory University 
 

Craig Allen, Univ. Nebraska, SNR, USGS 
Anthony Arnold, University of Louisville   

Melinda Benson, University of New Mexico,  
Brian Chaffin, EPA National Risk Management Research Laboratory   

Robin Craig, University of Utah 
Daniel DeCaro, University of Louisville 

          Alex Fremier, Washington State University   
Ahjond Garmestani, EPA National Risk Management Research Laboratory 

Hannah Gosnell, Oregon State University 
Olivia O. Green, EPA National Risk Management Research Laboratory  

J.B. Ruhl, Vanderbilt University 
Edella Schlager, University of Arizona 

Mark Stone, University of New Mexico 

  
National Science Foundation DBI-1052875  



Bridging: Three Concepts 

Changing 
Climate 

General Resilience 

Adaptive 
Governance 

The Role of Law 



What does the Anthropocene Mean 
for Water Governance? 

• Water governance must consider the 
unprecedented RATE of change 

• Water governance must consider that change 
will be NON-LINEAR  
 





Habitat 
Loss 

Climate 
Change 

Invasive 
Species 



Ecological Resilience: Self-Organization – 
Discontinuities – and the quantum nature of 

systems  

Source: Protecting and Enhancing Landscapes and Rural 
Communities, The Macaulay Land Use Research Institute 
http://www.macaulay.ac.uk/issues/ProtectionEnhancement
ofLandscapesRuralCommunitiesAims.php  



Definitions 

• Governance includes laws, 
policies, regulation, 
institutions, and institutional 
structures that both enable 
and constrain the process of 
government, but also the 
informal norms and 
interactions that influence 
decisions including those of 
private and nongovernmental 
actors.   
 

• Adaptive Governance: 
governance that  allows 
adaptive processes to emerge 
 

Adaptive Governance 
is appropriate when . .  
• System is complex 

– E.g. lies within multiple 
jurisdictions 

 
• System faces change with a 

degree of uncertainty 
– E.g. climate change  

 
• System is approaching a 

potential threshold or 
regime shift 
– E.g. increasing 

conflict/litigation 
 



Adaptive Water Governance Project: 
Resilience assessment of 6 North 

American basins 

KLAMATH 

COLUMBIA 

MIDDLE RIO GRANDE 
PLATTE EVERGLADES 

ANACOSTIA 



Adapted  from: Chelleri, L; Waters JJ; Olazabal, M and Minucci G (in press) “Addressing multi-
scale and temporal aspects of urban resilience to climate and environmental changes”, 
Environment and Urbanization Journal" 
 

Next Step: Assessment of Governance Trajectory Today 



The Role of Law: Preparation for 
Adaptive Governance 

Facilitation and Barriers 
• Structure 

– Redundant 
– Polycentric 
– Nested 
– Integrated 

• Capacity 
– Adaptive 
– Participatory 

• Process 
– Legitimacy 
– Procedural justice/self-determination 
– Problem solving approach 
– Balance stability and flexibility 
– Opportunity for reflection and 

learning 
– Dispute resolution 

 

Window of Opportunity 
• Perturbation 
• Disturbance 

 
Threshold Identification 
• In combination with science 



Visiting Professor Program in Public Sector Policy and Management 
Goyder Institute, Flinders University 



To come to terms with the Columbia, we need to come to terms with it as 
a whole, as an organic machine, not only as a reflection of our own social 
divisions but as the site in which these divisions play out.  If the 
conversation is not about fish and justice, about electricity and ways of 
life, about production and nature, about beauty as well as efficiency, and 
about how these things are inseparable in our own tangled lives, then we 
have not come to terms with our history on this river.       

Richard White, The Organic Machine 



Table 1: The role of law in adaptive governance. 
Structure:  Redundancy: common management and decision-making functions at multiple scales. Redundancy increases the likelihood that decisions can be 

made and implemented at the scale of a particular problem.  
Polycentricity: multiple centers of authority.  Polycentricity provides the same benefits as redundancy. 
Subsidiarity: decision-making at the level closest to the resource as possible yet within the context of a government at multiple scales that fosters 
the conditions for implementation of management decisions.  Subsidiarity increases the likelihood that local knowledge will be used, decisions will 
be tailored to specific problems, and innovation may occur at the local level supported by governance at larger scales. 
Nesting: representation of decision-making and advisory bodies at lower levels in higher level entities.  Nesting allows the formation of ad hoc 
networks in response to surprise, and similar to subsidiarity, increases the potential for local innovation within stable governance at a larger scale. 
Integration: integration of water resources management across sectors that influence water allocation, quality and land development; and  
integration of regulation of physically connected resources such as ground and surface water.  Integration reduces the possibility of unintended 
consequences. 
Persistence: stability in representation and decision-making bodies to foster legitimacy and trust, potentially reducing response time to surprise. 

  
Capacity Adaptive: resources and legal authority to respond to change.  Adaptive capacity allows a system of governance to adjust in the face of uncertainty 

and change. 
Participatory: those affected have the right and resources to have a role in decision making.  For Indigenous communities, this equates to the 
capacity for self-determination.  Participatory capacity reduces the likelihood of marginalization of portions of society and increases the likelihood 
that all aspects of a system will be considered in decision making. 

  
Process Legitimacy: acceptance of authority because it is perceived to be exercised appropriately and because it is exercised appropriately.  Legitimacy is 

necessary for public support of resource management. 
Procedural justice: transparency, the right to seek review, and engagement at the appropriate level.  Procedural justice is necessary to identify 
unintended consequences, check corruption, and to avoid uneven application of the burden of adaptation. For indigenous communities, 
procedural justice requires processes allowing engagement at the governmental level. 
Problem solving approach: science and interest based collaborative processes. A problem solving approach allows for the possibility of solutions 
that are beneficial to all and contrasts with political and ideological approaches which are not subject to compromise. 
Balance stability and flexibility: adaptation timeframes that consider both the need for adjustment and the economic need for stability.  Balance of 
stability and flexibility recognizes that while adjustments must occur in the face of change, social systems and particularly economic systems 
require stability; both must be taken into account. 
Opportunity for reflection and learning: resources for monitoring and a process for feedback and consideration of new information.  The 
opportunity for reflection and learning assures that response to change will not be rote, and that society will evolve with the approach to 
management. 
Dispute resolution: process for resolving conflict and making final, binding decisions on tradeoffs regarding scarce resources.  Dispute resolution is 
essential as water scarcity in the face of climate change unfolds.  There may come a point when consensus is not possible and unless a system for 
resolving issues is designed and agreed to beforehand, conflict is likely. 

 



 

 

 

The first set of publications from the project:  http://www.uidaho.edu/law/law-review/articles 

 

 

http://www.uidaho.edu/law/law-review/articles


An “Act of God? 
Rethinking Force Majeure in 
Nat’l and Int’l Contracts Law 
in an Era of Climate Change 

Myanna Dellinger 
University of South Dakota School of Law 

1 Myanna Dellinger 



Relevance of “act of 
God”/force majeure? 

• Exculpation from liability for a failed or
delayed contractual performance.

• By clause or common law (“impracticability”).
• Failures or delays have financial

consequences.
• Who is liable?

2 Myanna Dellinger 



What is an “act of God”? 

• Often: extreme weather-related events such as
floods, hurricanes, heavy rain, drought,
windstorms, lightning, wildfires, and
earthquakes.

• “Act of God” typical in English language.
• “Force majeure” in non-English languages.

3 Myanna Dellinger 



History 

• 1581: Shelley’s case
• Common carriers -> Negligence issue
• U.S. common law adopted 200 years of

jurisprudence
• Modernly: Contracts, torts, env. law, etc.
• Internationally recognized general

principle of law - both private and public
law.

Myanna Dellinger 4 



“God”? “Nature vs. man”? 

• “God” in 2015?.. 
• Human/nature separation: 

• Darwinian models of evolution, but still: 
• “Man-made” vs. “natural,” e.g.:  

• Foods (“organic,” “unprocessed,” “natural”) 
• Wilderness Act 
• Land use acts 

• No factual or legal sense to call events “acts of 
God” or “nature” – they are acts of “[hu]man.” 

 
Myanna Dellinger 5 



Elements – US & CISG 

• Impracticability 
• Foreseeability 
• No fault/”beyond the control” 
• Avoid or overcome the consequences (rsbly) 
• Express risk allocation 
R § 261, UCC § 2-615, CISG § 79  
 

 
Myanna Dellinger 6 



A possible new take 

• Foreseeability: 
• “Extreme” weather events are the new norm 

even in “unusual” areas and at odd times. 
• Where parties should, given modern 

knowledge, have foreseen event, no 
exculpation from liability. 

• Per se negligent if not foreseeing extreme 
weather? - Demonstrably poor risk 
understanding. 

7 Myanna Dellinger 



Possible solutions, ctd. 

• “Beyond the control” – causation issue: 
• Arguably, “regular” individual contractual parties not 

responsible for climate change, but… 
• Governments as contractual parties? 
• Impleading governments (different scales)? 
• Government liability, third branch of the government, 

for public policy reasons? 

8 Myanna Dellinger 



Possible solutions, ctd. 

• Sector-specific solutions for liability, e.g. 
for energy industry, transportation? 

• Makes little/no common sense for gas/oil 
companies to seek defense! 

• Express risk allocation: 
• No exculpation from liability if no 

express, specific contractual language – 
exculpation from same events we caused? 

 
Myanna Dellinger 9 



Possible solutions, ctd. 

• What liability? 
• Instead of binary solution (“liable or 

not”), “comparative liability” like 
comparative negligence? 

10 Myanna Dellinger 



Conclusion 
• “Act of God”/”force majeure”/”unforeseen event”: a 

legal fiction in relation to extreme weather events? 
• Courts should more critically apply or entirely reconsider 

the doctrine to: 
• make contractual parties take new climate realities into 

account when executing contracts (and in general), 
• force an increased awareness among government 

branches to take action against climate change now, 
• regain the general public’s faith in the judiciary as a 

relevant, up-to-date progressive, not reactionary, body. 
11 Myanna Dellinger 



The Means and Ends of 
Pollution Control Law 
Toward a Positive Theory of Environmental Law 



Need for Positive Theory 

 Law and Economics Theory 

 Useful for Analyzing Proposed Reforms 

 Many Important Decisionmakers are NOT 
SPECIALISTS: 
 Presidents and Governors 
 Judges 
 Legislators 

 Useful for Teaching.  

 



Ends and Means 

 Ends 
 Ends of Statutes 
 Ends Reflected in Statutory Criteria for Particular 

Regulations 
 Effects-based, Technology-Based, CBA 

 Means: 
 Form of Regulatory Requirements.  
 Performance Standard, Work Practice Standard, Econ. 

Incentives (Emissions Trading). 



Effects-Based Goal 

 Protect Public Health & Environment 

 Requires Effects Information 

 Does not Require Cost Consideration. 

 Views Health and Environmental Protection as 
Paramount Values.  



Technology-Based 

 Maximize what Available Technology Can Do.  
 Considers Cost and Technology, but not 

Environmental Effects.  
 Maximizes Reductions Without Widespread Plant 

Shutdowns. (Protects Employment). 



Optimal Reductions 

 Requires Assessment of Everything, Costs, 
Technology, and Effects + Monetization 

 Most Complicated Analysis Possible 

 Efficiency Justification 
 Overall Well-being 
 Rationality. 
 Political Control 



Putting it Together 

 Overall Goals often Effects-based 

 Technology-based Often Serves as a Way of Moving 
Toward an Effects-Based Goal.  

 CBA Read into Statutes that Authorize Bans.  

 Plays a Role as a Consideration through Executive 
Order and in SDWA. 



Performance Standard 

 Requires a Level of Reduction. 

 Most Common. 

 Used when Monitoring or Reliable Estimation is 
Feasible. 

 Fairly Simple 

 Some Flexibility for Company in how to Comply. 



Work Practice Standard 

 Dictates Technique. 

 Used Where Monitoring or Reliable Estimation is 
not Feasible.  

 Facilitates Enforcement at the Expense of Flexibility. 



Emissions Trading 

 Tradable Performance Standards. 

 Useful with Good Monitoring or Reliable 
Estimation. 

 Maximizes Technological Flexibility. 

 Maximizes Enforcement Challenges.  



Means and Ends Together 

 Emissions Trading Often Technology-Based 
Regulation.  

 For that Reason, it Often Forces Regulators to 
Evaluate Technology.  

 Effects-Based Standards Avoid This (But have 
Greater Problems). 

 Emissions Trading Foils CBA (Makes Costs 
Unpredictable).  



Conclusion 

 Should environmental justice be seen as a normative 
critique or part of the existing core commitments of 
environmental law?   

 Should the precautionary principle be seen 
primarily as a gloss on effect-based goals? 
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The Means and Ends of Pollution Control: 

Toward a Positive Theory of Environmental Law 
 

David M. Driesen 
University Professor, Syracuse University 

 
 We lack a well-developed positive theory of environmental law. A positive 
environmental law theory, as opposed to a normative theory, purports to explain 
environmental law rather than to criticize it or reform it. Although a positive theory 
constitutes a description, some of that theory describes existing normative commitments. 
It need not endorse all aspects of existing environmental law. Positivism is not 
cheerleading. But to the extent a positive theory explains the reasons for existing law, it 
provides the basis for a well-informed debate about which reforms would improve it and 
which would make it worse.  
 
 Such a theory not only aids policy debates, it can also improve teaching. 
Environmental law teaching, especially in the area of pollution control, has traditionally 
focused on the mastery of detail. The traditional environmental law course covers several 
complex and often lengthy environmental statutes, or at least as large a slice of such 
statutes as an instructor can cover in the allotted time as illuminated (or obscured) by a 
large number of cases and other materials. Although nobody disputes the need to teach 
mastery of detail to future environmental lawyers, a conceptual framework can make it 
easier to give meaning to the details. And a conceptual framework is critical to 
environmental advocacy, which often depends as much on policy considerations as upon 
specific details. Such a complex field cries out for a positive theoretical foundation. 

 
Yet, normative scholarship, meaning scholarship aimed at improving rather than 

describing the law, dominates environmental legal theory. And a lot of it takes the form 
of outsider scholarship with a normative orientation in some tensions with the field’s 
traditional core commitments. For example, in recent years law and economics scholars 
and their allies have argued that rational environmental policy requires cost-benefit 
analysis (CBA). CBA has gained a firm place in the corpus of environmental law, but the 
normative foundations for it come not from the values featured in environmental statutes, 
but from economics, which emphasizes the value of economic efficiency. Much of the 
work questioning some of the economic reforms, such as the work questioning CBA, 
involves technocratic critiques of the proposed reform. Environmental law scholars, for 
example, have argued that quantitative risk assessment and monetization, the technical 
foundations for CBA, have serious limitations. These critiques are important, but they do 
not by themselves establish the existence, let alone the desirability, of viable alternative 
forms of analysis emanating from environmental law.  

 
Douglas Kysar, in a very thoughtful critique of CBA and the search for objectivity 

underlying it may speak for a lot of environmental lawyers when he emphasizes that 
“[w]e already had a theory” of environmental law. Regulatory reformers, however, do 
not suggest that they see this theory; they may just see a mass of complex and seemingly 
senseless statutory provisions with little coherence. And Kysar himself, in the next 
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sentence, hastens to admit that the theory we had was “messy, pluralistic, and pragmatic.” 
Even if environmental lawyers and our allies have a theory, it may be too messy to even 
be visible to anybody else. And visibility to non-specialists matters. After all, the top 
level decisionmakers in our legal system Congressmen, Judges, and Presidents  
often cannot specialize in environmental law or anything else. And many scholars who 
think about environmental law and influence it may spend a significant amount of their 
time thinking about other matters.  

 
This Article contributes to the construction of a positive theory of environmental 

law by articulating core principles governing the goals and means of pollution control. 
Very little of this theory of pollution control’s means and ends will appear entirely new to 
those familiar with the field, for this account develops concepts that form part of the 
every day working vocabulary of environmental lawyers. Indeed, environmental law 
textbooks, including one I coauthor, usually at least mention these concepts. The goals 
discussed include the protection from environmental harm, the realization of feasible 
emission reductions, and the balancing of pollution control’s costs and benefits. 
Environmental law experts know that effects-based standards, technology-based 
standards, and cost-benefit balancing play a role in environmental law. Similarly, the 
means of environmental protection emphasized here, such as performance standards, 
work practice standards, and emissions trading, do not constitute new discoveries.  

 
Yet, environmental law experts do not share as clear an understanding of these 

concepts as one might think. For example, take the idea of technology-based standard 
setting—a form of standard setting that dominates environmental statutes. Should we 
understand technology-based standard setting as a way of establishing goals for pollution 
control, or as a means of pollution control?  To put the question a little more precisely, do 
technology-based rules use technologies as a determinant of stringency or do they dictate 
the technologies that polluters must use? Scholars evince some disagreement, perhaps 
even confusion, about these very basic questions. Thus, elucidating basic well-known 
concepts with some precision does involve discussing some matters that have received 
insufficient attention in the literature.  

 
Furthermore, this Article brings together the theory of means and ends in one 

place. A fragmented literature discusses many of the core concepts employed here 
individually, but does not bring them together to construct a broader theory. We have, for 
example, a large literature on CBA, a smaller literature on technology-based standards, 
and a bit of a literature on effects-based standards (supplemented by a large literature on 
the related idea of precaution and the related technique of risk assessment). Bringing 
these concepts together allows an exploration of the relationship among these concepts, 
taking us a step closer to having a positive theory of environmental law. And this 
synthesis yields both a better appreciation of what we know about environmental law and 
a clearer sense of what questions we should ask in further developing a positive theory. 

 
Any legal theory requires some simplification. Thus, the positive theory 

developed here will leave out some details that may matter in practice. Environmental 
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law specialists may find these omissions troubling, as we pride ourselves on mastery of 
the details of very complex statutes. Yet, staring at each tree does not reveal a forest. A 
theory of sufficient generality to prove useful in top-level policy debates must make 
choices emphasizing and explaining some details and leaving others out (or alluding to 
them briefly through caveats or footnotes). And the ideas circulating in top-level policy 
debates may influence more fine-grained decisions that specialists might  think would be 
controlled by matters of detail that judges and political appointees may fail to fully grasp 
or appreciate. A positive theory can only hope to inform such debates if it has sufficient 
generality to prove informative to non-specialists who make many key decisions.  

 
This Article develops a theory of pollution control law’s goals in part one. This 

part discusses the concepts of effects-based, technology-based, and cost-benefit based 
goals in turn. It shows how each of these goal-setting rubrics focuses on different sets of 
information and therefore poses different challenges for regulators. It also discusses the 
normative values underlying these concepts. This first part closes with an analysis of how 
environmental statutes employ these concepts, thereby providing a picture of the 
normative structure of environmental law as a whole. This closing subsection will also 
raise some questions about the role of precaution, widely seen as a core commitment of 
the field, to the standard setting rubrics found in the law.  

 
The second part describes the regulatory means of meeting these goals. It 

discusses performance standards, work practice standards, and economic incentive 
programs (primarily emissions trading) in turn. This description includes some analysis 
of the reasons underlying these sorts of standards and how they relate to the theory of 
instrument choice.  

 
The third part shows that putting means and ends together enhances our  

understanding of environmental law and raises significant questions for further research. 
For example, instrument choice scholars often focus on the means of environmental 
protection without explicitly engaging its ends. They usually describe emissions trading 
as the opposite of technology-based standard setting. But scholars studying the goals of 
emissions trading programs have found that regulators designing emissions trading 
programs usually employ technology-based rubrics in arriving at their goals. In other 
words, emissions trading programs often are technology-based. This raises some 
interesting questions about what changes in normative orientation might be needed to 
allow emissions trading to more fully realize the environmental ambitions of some of its 
proponents. For scholars promoting emissions trading had hoped that it would free 
regulators from the difficult task of evaluating appropriate technologies, which might be 
better evaluated by the firms that would employ them.  

 
The fourth part issues an invitation to build on this theory of means and ends to 

create a more ample theory of environmental law. It identifies some core components of a 
broader theory that this Article does not have space to treat fully. It also raises questions 
that need more attention—including the question of how we should understand 
environmental justice’s role in a positivist legal theory.  
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Lawyers 



Context 



Lawyers 

 “We the People of the United States, in Order to 
form a more perfect Union, establish Justice, insure 
domestic Tranquility, provide for the common 
defence, promote the general Welfare, and secure 
the Blessings of Liberty to ourselves and our 
Posterity, do ordain and establish this Constitution 
for the United States of America.” 

 September 17, 1887 (227 years ago today) 
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 Other powers reserved by the states 

 Bill of Rights 
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Public or Private? 



Lawyers 

 Property Clause 
 “The Congress shall have Power to dispose of and 

make all needful Rules and Regulations respecting the 
Territory or other Property belonging to the United 
States…” 

  (Art. IV, section 3) 

 Supremacy Clause 
 This Constitution, and the Laws of the United States 

which shall be made in Pursuance thereof…shall be 
the supreme Law of the Land…” 

  (Art. VI) 
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 “nor shall private property be taken for public use, 

without just compensation”  
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Guns 



More Guns 



And More Guns 



Guns Pointed at the Feds 



Lots of Guys with Guns 
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 “A well-regulated Militia, being necessary to the security 
of a free State, the right of the people to keep and bear 
Arms, shall not be afringed.” 

  (Amend II) 

 District of Columbia v. Heller (554 U.S. 570, 2008) 
 Second Amendment "protects an individual right to keep 

and bear arms” and it is “premised on the private use of 
arms for activities such as hunting and self-defense, the 
latter being understood as resistance to either private 
lawlessness or the depredations of a tyrannical government 
(or a threat from abroad)”; “the activities [the Amendment] 
protects are not limited to militia service, nor is an 
individual's enjoyment of the right contingent upon his or 
her continued or intermittent enrollment in the militia." 
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Guns without Law 



When is it Coercive? 



Just Observing? 



Or Intimidating? 



Custom is International Law 



Is Custom the Law Here? 



Some People Think So 
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 Free Speech Clause 
 “Congress shall make no law…abridging the freedom of 

speech” 
 

 Assembly Clause 
 “Congress shall make no law…arbridging…the right of the 

people peaceably to assemble” 
 

 Petition Clause 
 “Congress shall make no law…abridging…the right of the 

people…to petition the Government for a redress of 
grievances” 

 
(All three Clauses are in Amend. I) 



Lawyers 

 Free Speech Clause 
 “Congress shall make no law…abridging the freedom of 

speech” 
 

 Assembly Clause 
 “Congress shall make no law…arbridging…the right of the 

people peaceably to assemble” 
 

 Petition Clause 
 “Congress shall make no law…abridging…the right of the 

people…to petition the Government for a redress of 
grievances” 

 
(All three Clauses are in Amend. I) 



Lawyers 

 Free Speech Clause 
 “Congress shall make no law…abridging the freedom of 

speech” 
 

 Assembly Clause 
 “Congress shall make no law…arbridging…the right of the 

people peaceably to assemble” 
 

 Petition Clause 
 “Congress shall make no law…abridging…the right of the 

people…to petition the Government for a redress of 
grievances” 

 
(All three Clauses are in Amend. I) 



Money 

 Citizens United v. FEC (558 U.S.___ , 2010) 
 Complex, overlapping rationales in opinions 
 Political $ expenditures = protected political “speech” 
 “associations” of individuals are also protected 
 Corporations are protected for political speech 

 Result: Spending Money = Protected Speech 

 Money is likely to play a bigger role in politics 

 Changing politics may mean changing statutes 
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Lots of Money 



Plus Some Law? 



Or Just Custom? 



Enforcement Matters 



The Interrogation 



The Landscape Reflects 
both Law and Custom 



When does Custom = 
Law? 

 Harold Demsetz: “Toward a Theory of Property Rights,” 
57 AMERICAN ECONOMIC REVIEW 347 (1967) 

 

 Elinor Ostrom: Governing the Commons (1990) 

 Robert Ellickson: Order Without Law (1994) 

 Carol Rose: Property and Persuasion (1994) 

 

 Laurence Claus: Law’s Evolution and Human 
Understanding (2012) 
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 Law is a formal institution for resolving conflict 

 Law is predicated on a state monopoly over force 

 Private and public rights depend on enforcement 

 Private enforcement with guns erodes law 

 Custom is a source of international law 

 Custom is important in domestic law 

 Money is a critical factor in enforcement 
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The Next “New” West? 



Or the Next “New” West? 



Governance and Uncertainty: 
Legal Rules for a Changing 

Environment 
 

 
 
 
 
 

 
 

 
 

Justin Pidot 
University of Denver Sturm College of Law 



“As far as the laws . . . refer to reality, they are 
not certain; and as far as they are certain, they 
do not refer to reality.” 
Albert Einstein (1921)  

“To manage the impact of human society on 
the inherently chaotic, adaptive environment, 
the environmental law system itself must 
possess those dynamical qualities.” 
 
J.B. Ruhl (1997) 



APPROACHES TO UNCERTAINTY 



BUFFERING SAGE GROUSE LEKS 

Source: BLM Pinedale Anticline FEIS 3-142 (2008) 

Adaptive Regulation: 
Managers and 
scientists revisit 
buffers based on new 
information 

Contingent 
Regulation: If lek 
activity declines by 
20% then increase 
buffer by ½ mile 

Static Regulation: No 
change anticipated 

Durational 
Regulation: Plan 
automatically 
terminates in 5 years 
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Agenda 
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• What is CH and Why Does it Matter? 

 

 

• Pressure Points affecting Cultural Heritage 

 

 

• Public Participation in Preservation 



• No single definition very broad—but must have value to 
people  

• Monuments 
• Buildings (religious and secular) 
• Archaeology 
• Paintings, Books 
• Structures 
• Artifacts 
• Human Remains 
• Tangible (buildings) vs. Intangible (songs, recipes) 

 
• **Most properties inscribed on World Heritage List are 

historic cities, urban sites or edifices located in cities 

What is Cultural Heritage? 
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• National Historic Preservation Act of 1966:   
     (b) The Congress finds and declares that — 

  (1) the spirit and direction of the Nation are founded upon and 
reflected in its historic heritage; 

 (2) the historical and cultural foundations of the Nation should 
be preserved as a living part of our community life and 
development in order to give a sense of orientation to the 
American people; 

 (3) historic properties significant to the Nation's heritage are 
being lost or substantially altered, often inadvertently, with 
increasing frequency; 

 (4) the preservation of this irreplaceable heritage is in the 
public interest so that its vital legacy of cultural, 
educational, aesthetic, inspirational, economic, and 
energy benefits will be maintained and enriched for future 
generations of Americans.* 

       * 16 U.S.C. § 470.  

 

Why Preserve Cultural Heritage? 
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Georgia Historic Preservation Act: 
 
The General Assembly [of Georgia] finds that the 
historical, cultural, and esthetic heritage of this 
state is among its most valued and important 
assets and that the preservation of this heritage is 
essential to the promotion of the health, 
prosperity, and general welfare of the 
people...* 

 
 
 

      *O.C.G.A § 44-10-21  

 

Why Preserve Cultural Heritage? 
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• Economic Development, Sustainability 

– 2012 Federal historic preservation tax credit 
• 58,000 jobs 
• $3.4 billion in GDP 
• $2.5 billion in income  

– Heritage Tourism in Georgia = 117,00 jobs 
 

• Public Health & Well-Being 
– Connecting with the past creates resilient 
    people and communities that better cope  
    with change 
 

 
 
 

Why Does Cultural Heritage Matter? 
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Rebuilding Warsaw Old Town 

7 

Cultural Heritage, particularly the built 
environment where we live, is a 
palimpsest to the past that helps frame 
our identity and understanding of who 
we are and where we came from. 

• 96% destroyed—systematic  
• Rebuilt from plans, docs, 

paintings smuggled out of 
Warsaw 

• 7% of GDP—now a World 
Heritage Site 
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• What is CH and Why Does it Matter?  

 

 

• Pressure Points affecting Cultural Heritage 

 

 

• Public Participation in Preservation 



Istanbul Over Time—Today 18 Million? 
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• Natural 
– Earthquakes 
– Fire 
– Tsunami 
– Landslides 
– Floods 
– Tornados 
– Climate Change 

 
 

Disaster—Natural  

10 

Within next 30 years there 
is a 50% chance that there 
will be a 7.5 Richter scale 
earthquake near Istanbul. 



• Recession 
– English Heritage (-34%) 
– GA SHPO (-42%) 

 

• Illegal Settlements 
– Geçekondu 
– Barca Wharf Warehouse 

 
• Lack of Affordable Housing 

– Catalonia (7.5 million people) 
• Rental housing stock of 21,000 units 
• Barcelona alone needs 70,000 units 
• Stopped public housing construction 

 

Disaster—Economic 
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• Syria 
• Iraq 
• Afghanistan 
• Ukraine 
• Sri Lanka 
• Mexico 
• Eastern Congo 
• Mali 
• Nigeria 
• Sudan 
• Egypt  
• Libya 
• Eastern Turkey 

 

Disaster—Armed Conflict 
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Medieval iron doors at the Citadel of 
Aleppo—before and after 

Destruction of 
11c. Minaret at 
Great Umayyad 
Mosque in 
Aleppo 
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• What is CH and Why Does it Matter? 

 

 

• Pressure Points affecting Cultural Heritage 

 

 

• Public Participation in Preservation 



• Online Crowdsourcing:  Obtain needed services/content by 
soliciting contributions from the online public.  Public 
contributions may be voluntary or paid (e.g. surveys). 
 

• Mechanical Turk 
• Crowdflower 
• CloudCrowd 
• Clickworker 

 
 

Crowdsourcing Basics  
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• Domesday Book (1086/87) 
 
 

 
• King William I used existing Anglo-Saxon Shire systems of 

communal reporting and memory to compile this document. 
 

• No US city today knows their historic resources like William 
knew the pigs, oxen, ploughs, and manors of subjugated 
A/S England in 1086/87 
– LA pre Katrina =19,000; post Katrina New Orleans = 74,000 
– Los Angeles—only 15% 

 

 

Crowdsourcing is an Ancient Concept 
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• Examples 
– National Library of Finland 
– University of Cape Town 
– National Geographic 
– Mormon Church 
– Micropasts 
– Historvius 

 

 
 

• Benefits? 
– Fulfill mission despite scarce gov’t resources 
– Fosters civic pride/community/sense of place 
 

Crowdsourcing Cultural Heritage 

www.digventures.com 
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• GIS-based inventory 
 
• Searchable & Inexpensive 

– Layering and slicing data 
 on a map allows for range 
 of targeted operations 

 
• www.MyHistoricLA.org  

– Online portal/App 
– Online Training/Quality Control 
– Request specific cultural info  

 

 
 

Crowdsourcing Cultural Heritage Database 
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http://www.myhistoricla.org/


• “Right to Contest” (www.gov.uk/right-to-contest) 
– UK Central government owns 40% public sites; 27% of 

brownfield redevelopment sites 
 

– Anyone can challenge local and national govts to sell off 
buildings/land that is unused or underused 
 

– Gov’t agency can agree to sell, or must justify its use  
 

“Right to Contest”—United Kingdom 
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Admiralty Arch  
(London) 

http://www.gov.uk/right-to-contest


• Crowdfunding = collaborative funding via the internet 
 
• 2 Models 

– Donation-based funding  products, perks, rewards 
– Investment crowdfunding  ownership stakes 

 
• Top 6 Online Crowdfunding Platforms (Forbes) 

– Kickstarter 
– Indiegogo 
– Crowdfunder 
– RocketHub 
– Crowdrise 
– Invested.in 

 

Crowdfunding 
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• Individual Properties 
– Prospect Hill Plantation (Built 1808 in Lorman, MS)  

• https://www.indiegogo.com/projects/saving-prospect-hill  

 
 
 
 
 
• Downtown redevelopment of historic stores 

– Proper Pie—historic storefront in Richmond, VA 
 

• Presonomics Nonprofit that promotes the economic 
benefits of preserving historic sites (www.presonomics.org)   

Crowdfunding—US  

20 

https://www.indiegogo.com/projects/saving-prospect-hill
http://www.presonomics.org/


• Louvre pay for projects and acquisitions 
– €4 million from 20,000 donors 

• Acquire medieval painting and ivory statuettes 
• Restore the Winged Victory of Samothrace 

 

• National Library of France 
– €2.4 million illuminated manuscript that  
    represents the first Emperors of Rome 
 

• Musée d’Orsay 
– Appealed for €30,000 in online public  
   contributions to help restore of Courbet’s  
   “L’Atelier du peintre” 
–  Collected < €20,000 in 4 days 

Crowdfunding—France  
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• Archaeological Digs 
– Bronze Age Timber Causeway 
    in the Cambridgeshire Fens 
     
http://www.bbc.com/news/science-environment-19192220  

 
• British Library 

– £100,000 to digitize all historical maps of London 

 
• Fish and Wildlife Association 

– Save endangered European eels and  
    return them to wild  

 

Crowdfunding—UK  
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http://www.bbc.com/news/science-environment-19192220


• National Register of Historic Places 
– 1966 = 803 listings 
– 2014 = 90,000 + listings 

 
• Genealogy Explosion 

– FamilySearch.org 
– Ancestry.com 
– Archives.com 
– BillionGraves.com 
– MyHeritage.com 
– NewspaperArchive 
– AfriQuest.com 
– JewishGen.com 
– Genetic Genealogy 
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Thank you!! 
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INTRODUCTION 

Horror stories of urban natural disasters were once the occasional 

subject of glossy National Geographic articles or newspaper “shock” 

pieces.1 The articles described doomsday scenarios replete with ravaged 

cityscapes, flooded subway tunnels, submerged iconic buildings and 

landmarks, and scores of casualties. They also estimated multi-billion 

dollar price tags for disaster response and long-term recovery efforts.2 

In the last decade, these articles, which seemed more science fiction 

than clarion calls for action, proved prescient. In 2005, Hurricane 

Katrina and catastrophic failure of floodwall systems reduced New Or-

leans to a lifeless, nearly uninhabitable city for weeks.3 Katrina proved 

to be the third most expensive natural disaster in modern world histo-

ry.4 Ensuing storms proved Katrina was no fluke: Hurricane Rita (late 

2005) and Hurricane Gustav (2008) nearly delivered a second knock-out 

                                                      
 1. See, e.g., Erik Holm, A New York Hurricane: So Long, Subways, WALL ST. J. 

(Sept. 1, 2010, 5:06 PM), http://blogs.wsj.com/metropolis/2010/09/01/hurricane-earl-new-york-

hurricane-so-long-subways/ (cautioning two years before Sandy’s landfall that “even a minor 

hurricane that lands in the wrong spot at the wrong time would bring destruction far worse 

than the region has ever seen”); The Man Who Predicted Katrina, PBS (Nov. 22, 2005), 

http://www.pbs.org/wgbh/nova/earth/predicting-katrina.html (interview with Louisiana State 

University professor who described the catastrophic flooding of New Orleans that would 

come to pass when Katrina’s floodwaters toppled the city’s floodwalls, lamenting in 2004 that 

“it . . . look[s] like it’s going to [take] a catastrophe in order to mobilize [the infrastructure 

changes necessary to protect New Orleans]”); Joel K. Bourne, Jr., Louisiana Wetlands: Gone 
with the Water, NAT’L GEOGRAPHIC, Oct. 2004, at 92, available at 
http://ngm.nationalgeographic.com/2004/10/louisiana-wetlands/bourne-text (Ten months 

before Katrina’s landfall, this article explained in detail why “[t]he Federal Emergency Man-

agement Agency lists a hurricane strike on New Orleans as one of the most dire threats to 

the nation, up there with a large earthquake in California or a terrorist attack on New York 

City.”); Mark Fischetti, Drowning New Orleans, SCI. AM., Oct. 2001, at 76, available at 
http://www.scientificamerican.com/article/drowning-new-orleans-hurricane-prediction/ (pos-

sibly the best known account predicting Hurricane Katrina’s devastation almost four years 

before the storm); Erik Larson, Hurricanes on the Hudson, N.Y. TIMES, Sept. 25, 1999, 

http://www.nytimes.com/1999/09/25/opinion/hurricanes-on-the-hudson.html (discussing a 

study the “Army Corps of Engineers released in 1995, in which the [C]orps concluded that 

even a modest hurricane, on just the right track, could drive an immense storm surge into 

lower Manhattan, submerge Kennedy Airport and drown a few subway trains”). 

 2. See, e.g., Bourne, Jr., supra note 1, at 92 (recounting a doomsday scenario in 

which a hurricane would strike New Orleans, leaving tens of thousands dead and sewage 

and industrial waste blanketing the city); Chris Carroll, Hurricane Warning: In Hot Water, 

NAT’L GEOGRAPHIC, Aug. 2005, at 72, available at 
www.ngm.nationalgeographic.com/2005/08/hurricane-warning/carroll-text (predicting that 

the Atlantic seaboard will see decades of catastrophic hurricanes); Rick Gore, Wrath of the 
Gods: A History Forged by Disaster, NAT’L GEOGRAPHIC, July 2000, at 37; Michael Parfit, 

Living with Natural Hazards, NAT’L GEOGRAPHIC, July 1998, at 2. 

 3. See The Man Who Predicted Katrina, supra note 1 (describing the conditions of 

New Orleans after Hurricane Katrina). 

 4. See Amy Liu, Rebirth on the Bayou: Lessons from New Orleans and the Gulf 
Coast, NEW REPUBLIC (Aug. 26, 2011), http://www.newrepublic.com/blog/the-

avenue/94251/rebirth-the-bayou-lessons-new-orleans-and-the-gulf-coast; see also Counting 
the Cost, ECONOMIST (Mar. 21, 2011, 5:30 PM), 

http://www.economist.com/blogs/dailychart/2011/03/natural_disasters. 
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punch to New Orleans and the Gulf Coast.5 The Atlantic Coast’s person-

al experience with catastrophic natural disasters followed several years 

later. In 2011, Tropical Storm Irene swiped New York City causing bil-

lions in damage.6 Just a year later, Hurricane Sandy, a rare and power-

ful late season storm, decimated large swaths of the New Jersey and 

New York coastlines, including parts of the lower tip of Manhattan and 

New York City’s densely populated coastal neighborhoods.7  

The federal government along with many state and local govern-

ments, has gained intimate, painful, firsthand knowledge about how 

major disasters can envelop and cripple American metropolitan areas. 

Such disasters carve, in stark relief, the characteristics of urban areas 

that help them endure crisis or rebound quickly from disaster.8 They 

serve as a type of x-ray film illuminating a city’s “broken bones”—the 

systems critical to its thriving, but which are missing or mired in dys-

function. Governments at all levels now face the daunting challenges of 

rebuilding cities quickly and ensuring they are stronger than before the 

disaster event.9 

Unsurprisingly, this has proven to be a tough task. The road to re-

covery for disaster-stricken cities such as Des Moines, Joplin, New Orle-

ans, and New York has been slow and punctuated by adversity.10 This 

challenge of rebuilding and simultaneously cultivating more resilient 

cities has become the focus of engineers, architects, economists, plan-

                                                      
 5. See Helen Gibbons, Gulf Coast Impacts of Hurricane Gustav and Ike Docu-

mented by USGS Extreme-Storms Group, USGS (Oct. 2008), 

http://soundwaves.usgs.gov/2008/10/.  

 6. Sam Dolnick, Recovery is Slower in New York Suburbs, N.Y. TIMES, Aug. 28, 

2011, www.nytimes.com/2011/08/29/nyregion/wind-and-rain-from-hurricane-irene-lash-new-

york.html.  

 7. See Ginger Adams Otis, Hurricane Sandy, One Year Later: Tracing the Super-
storm’s Path from Inception to Destruction, N.Y. DAILY NEWS (Oct. 26, 2013, 5:27 PM), 

www.nydailynews.com/new-york/hurricane-sandy/sandy-1-year-storm-winds-article-

1.1495677. 

 8. See e.g., Judith Rodin, A Stronger, More Resilient New York, Rockefeller Foun-

dation (Jun 11, 2013), http://www.rockefellerfoundation.org/blog/stronger-more-resilient-

new-york.  

 9. See Christine Becker, Disaster Recovery: A Local Government Responsibility, 

PM MAG. (Mar. 2009), 

http://webapps.icma.org/pm/9102/public/cover.cfm?title=Disaster%20Recovery%3A%20%20A

%20Local%20Government%20Responsibility&subtitle=&author=Christine%20Becker. 

 10. See, e.g., Kyle Munson, 5 Years Later:  Remembering the 2008 Flood, 

DESMOINESREGISTER.COM (June 8, 2013),   

http://www.desmoinesregister.com/article/20130609/NEWS/306090021/5-years-later-

Remembering-2008-flood; Tara McKelvey, Two Years After a Tornado, Joplin Struggles to 
Rebuild, BBC NEWS (May 22, 2013, 10:13 PM), http://www.bbc.co.uk/news/world-us-canada-

22578180; John T. Marshall, Weathering NEPA Review: Superstorms and Super Slow Ur-
ban Recovery, 41 ECOLOGY. L.Q. (forthcoming 2014) (describing the extraordinary delays in 

delivery of federally-funded, long-term recovery projects to the residents of New Orleans); 

Laura Trevelyan, Superstorm Sandy: US Marks One Year Anniversary, BBC NEWS (Oct. 29, 

2013, 8:50 AM), http://www.bbc.co.uk/news/world-us-canada-24721439. 
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ners, non-profits, lawyers, building construction specialists, foundations, 

and policy makers.11 

A common, fundamental question being asked is: How do we devel-

op communities that can withstand disaster but also adapt to the myri-

ad challenges posed by natural hazards, economic crises, and/or dra-

matic population shifts?12 This paper suggests that governments use a 

City Resilience Index as a policy tool to measure cities’ comparative re-

siliency. A City Resilience Index employs quantitative metrics that pro-

vide critical data to governments, allowing them to identify current 

problems, track progress, and create more refined incentives for cities to 

incorporate specific tools, programs, and policies into their current and 

future planning.13 It also provides critical, comparative data for the for-

mulation of more rapidly deployed, targeted responses to catastrophic 

disasters.14 Devising and implementing a long-term recovery plan is a 

daunting process that leaves most states and cities flying blind.15 With 

the aid of an index, key players in developing resilient cities—

governments, the private sector, non-profit and philanthropic organiza-

tions, and most importantly, city residents—have a compass to guide 

disaster preparation and response, or simply to advocate for policy 

changes and investments to ensure the long-term vibrancy of cities.16 

A broad range of potential components may comprise a City Resili-

ence Index—from health care, to schools, to social services, to transpor-

tation infrastructure.17 This article looks at just two index components: 

(1) housing and (2) historic resources. We select these two critical con-

                                                      
 11. The Rockefeller Foundation has recently launched an initiative to select 100 re-

silient cities and endow them with financial support to create a chief resilience officer (CRO) 

along with technical support and resources to develop and implement plans for urban resili-

ence over the next three years.  See generally The Rockefeller Foundation 100 Resilient Cit-
ies Centennial Challenge, ROCKEFELLER FOUND., 

http://100resilientcities.rockefellerfoundation.org/ (last visited April 24, 2014). New York City 

and Boston have also recently conducted in-depth studies on the vulnerabilities of their re-

spective cities and strategies to make them more resilient. See CARL SPECTOR & LEAH 

BAMBERGER, CLIMATE READY BOSTON (2013), available at 
www.cityofboston.gov/news/uploads/30044_50_29_58.pdf; MICHAEL R. BLOOMBERG & N.Y.C., 

PLANYC: A STRONGER, MORE RESILIENT NEW YORK (2013), available at 
http://www.nyc.gov/html/sirr/html/report/report.shtml. 

 12. One monograph examining resiliency in general calls this “preserving adaptive 

capacity.”   ANDREW ZOLLI & ANN MARIE HEALY, RESILIENCE:  WHY THINGS BOUNCE BACK 

6–8 (2012). 

 13. See Christina Hernandez Sherwood, Ranking the ‘Resilience’ of Hundreds of 
U.S. Cities, SMARTPLANET (July 20, 2011), http://www.smartplanet.com/blog/pure-

genius/ranking-the-resilience-of-hundreds-of-us-cities/ (discussing city resilience indexes and 

factors that are considered in compiling indexes). 

 14. Id. 

 15. See Adam Stone, Long-Term Recovery Planning: What You Need to Know, 

EMERGENCY MGMT. (May 15, 2013), http://www.emergencymgmt.com/disaster/Developing-

Long-Term-Recovery-Plan.html. 

 16. See Resilience, RESILIENTCITY.ORG, 

http://www.resilientcity.org/index.cfm?id=11449 (last visited April 24, 2014) (discussing how 

city resilience will allow cities to prepare and cope with future disasters). 

 17. Sherwood, supra note 13. 
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cerns because they represent important facets of virtually every city. 

Mindful of how housing and historic resources have figured prominently 

in recent long-term recovery programs,18 this paper identifies factors 

that are critical to evaluating resilience in these areas, and suggests 

how these factors might be measured to create a City Resilience Index 

score. 

Part I of this paper describes what a City Resilience Index is and 

why it is an effective public policy tool. Part II of this paper explores the 

reasons why a City Resilience Index supplies governmental, non-

governmental, and private citizens with a valuable guide to prepare for 

and overcome natural disasters and other challenges that threaten a 

city’s vitality. Drawing on lessons from recent disasters in the United 

States and abroad, Part III describes two essential components of any 

City Resilience Index: (A) housing and (B) historic resources. It specifies 

several of the critical and practical constituent parts of each of these two 

index components and fashions a framework for measuring their resili-

ence. 

I. WHAT IS AN INDEX AND WHY SHOULD POLICYMAKERS AND 

SCHOLARS CONSIDER USING ONE? 

Put simply, an index is a policy tool that identifies components crit-

ical to a city’s long-term resilience and establishes a framework to 

measure these components.19 While there is a defined, robust scholar-

ship in engineering and the social sciences that examines and measures 

urban systems that are critical to community resilience (e.g. environ-

mental sustainability and transportation infrastructure), legal scholar-

ship is just beginning to emerge.20 

                                                      
 18. The Disaster Relief Appropriations Act and Sandy Recovery Improvement Act 

of 2013 call for establishment of a Unified Federal Review process to coordinate environmen-

tal reviews required by environmental and historic preservation laws, including the National 

Environmental Policy Act (NEPA). See Sandy Recovery Improvement Act, Pub. L. No. 113-2, 

127 Stat. 4, 45–46 (2013).  See also FEMA’s Project Worksheets: Addressing a Prominent 
Obstacle to Gulf Coast Rebuilding: Hearing Before the Ad Hoc Subcomm. on Disaster Recov-
ery of the Comm. on Homeland Sec. & Governmental Affairs U.S. S., 110th Cong. 17–19 

(2007) (statement of Perry “Jeff” Smith, Jr., Acting Director of the Louisiana Governor’s Of-

fice of Homeland Security and Emergency Preparedness), available at 
http://www.gpo.gov/fdsys/pkg/CHRG-110shrg37355/pdf/CHRG-110shrg37355.pdf  (singling 

out the federal environmental and historic reviews required when using Community Block 

Development Grant (CBDG) funds as a major impediment to timely response to Louisiana’s 

housing recovery following Hurricanes Katrina and Rita). 
 19. HEATHER K. GERKEN, THE DEMOCRACY INDEX: WHY OUR ELECTION SYSTEM IS 

FAILING AND HOW TO FIX IT 11 (Princeton Univ. Press 2009). 

 20. See YALE CTR. ENVTL. L. & POL’Y ET AL., 2012 ENVIRONMENTAL PERFORMANCE 

INDEX AND PILOT TREND ENVIRONMENTAL PERFORMANCE INDEX 7–9 (2012), available at 
http://www.epi.yale.edu/files/2012_epi_report.pdf (creating a measurable environmental 

performance index to reduce environmental stresses to human health and promote ecosys-

tem vitality and sound natural resource management) [hereinafter 2012 ENVIRONMENTAL 
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There is a small cadre of law review and legal journal articles—

notably an article by Professor Patricia Salkin—that offer resilience 

“checklists” or “toolboxes” that city leaders may consult to ensure that 

they are thinking comprehensively about sustainability.21 But legal 

scholars have been slower to explore a framework that subjects these 

legal toolboxes, or their individual components, to some type of mean-

ingful measurement. Without some way to measure city resiliency indi-

cators, cities do not know whether their policies are achieving desired 

outcomes. 

Measurable data and information, however, are the keys to better 

policy making and implementation. An index offers “an empirical foun-

                                                                                                                           
PERFORMANCE INDEX AND PILOT TREND]; Liesel Ashley Ritchie & Duane A. Gill, The Role of 
Community Capitals in Disaster Recovery, RISK INSTITUTE 1 (2011), 

http://www.riskinstitute.org/peri/images/file/symposiums/Community_Recovery_from_Disast

er/social,%20day%203.pdf (focusing on how communities promote resiliency pre and post-

disaster by considering their capacity in seven “capital” areas: “natural, built (physical), fi-

nancial (economic), human, social, political, and cultural.”); Susan L. Cutter et al., A Place-
Based Model for Understanding Community Resilience to Natural Disasters, 18 GLOBAL 

ENVTL. CHANGE 598, 601 (2008), available at 
http://people.oregonstate.edu/~hammerr/SVI/Cutter_etal_GEC_2008.pdf (proposing the use 

of a “disaster resilience of place (DROP) model” to measure community resilience); Kathleen 

Tierney & Michel Bruneau, Conceptualizing and Measuring Resilience: A Key to Disaster 
Loss Reduction, TR NEWS 17 (May–June 2007), 

http://onlinepubs.trb.org/onlinepubs/trnews/trnews250_p14-17.pdf (suggesting a four-factor 

framework for characterizing and measuring resilience:  robustness, redundancy, resource-

fulness, and rapidity); see also Raymond H. Brescia & Sonia Steinway, Scoring the Banks: 
Building a Behaviorally Informed Community Impact Report Card for Financial Institutions, 
18 FORDHAM J. CORP. & FIN. L. 339, 342, 361–63 (2013) (indexes also function as effective 

tools for promoting changes in commercial business practices; the Community Impact Report 

Card (CIRC) was created to give “communities across the country . . . [the ability] to shape 

and improve the behavior of the banks that serve them by offering consumers an easy means 

to assess the quality of the bank products and services available to them.”). 

 21. See Patricia E. Salkin, Sustainability at the Edge: The Opportunity and Re-
sponsibility of Local Governments to Most Effectively Plan for Natural Disaster Mitigation, 

38 ENVTL. L. REP. NEWS & ANALYSIS 10158, 10158 (2008) (suggesting that local govern-

ments’ vulnerability to natural hazards can be largely mitigated through forward-looking 

land use planning that incorporates strict compliance with federal and state hazard mitiga-

tion laws); John R. Nolon, Disaster Mitigation Through Land Use Strategies, 23 PACE 

ENVTL. L. REV. 959, 963–64 (2006) (asserting that state legislatures “have delegated to [local 

governments] the principal legal authority to determine how much and what type of devel-

opment may be built in disaster-prone areas” and that local governments should “use this 

same legal authority to develop the adaptive capacity to conduct land use planning that 

builds centers and neighborhoods, increases their tax base, provides for needed transporta-

tion and other infrastructure, provides affordable housing and jobs, prevents stormwater 

runoff, protects coastal environments, preserves wetlands and habitats, and accomplishes a 

host of other land use objectives”); see also Margaret E. Byerly, A Report to the IPCC on 
Research Connecting Human Settlements, Infrastructure, and Climate Change, 28 PACE 

ENVTL. L. REV. 936, 936–37 (2011) (enumerating specific criteria for sustainable city design); 

Anna K. Schwab & David J. Brower, Increasing Resilience to Natural Hazards: Obstacles 
and Opportunities for Local Governments Under the Disaster Mitigation Act of 2000, 38 

ENVTL. L. REP. NEWS & ANALYSIS 10171, 10173–74 (2008) (suggesting five general action 

strategies that local governments could follow to mitigate disaster risk). 



2014] URBAN WRECKAGE AND RESILIENCY: ARTICULATING 

A PRACTICAL FRAMEWORK FOR PRESERVING, 
RECONSTRUCTING, AND BUILDING CITIES 

55 

 

dation for policy analysis and a context for evaluating performance.”22 

As several authors note, the benefits of a data-driven, measurable, 

transparent index are legion, and include: providing a map showing 

where we are; driving decision-making and debate about community 

goals; identifying current problems and priority issues; establishing a 

baseline for performance comparisons; highlighting successful policy 

models; benchmarking how close a jurisdiction is to achieving certain 

goals; tracking management trends; inspiring rigorous, transparent da-

ta collection; and serving as a yardstick for citizens by giving them fig-

ures that show actual results.23 

It should be noted that the ultimate objective of a City Resilience 

Index is to fashion an easy-to-read, straightforward policy tool that can 

be applied to judge the relative resilience of cities on, and across, a vari-

ety of levels; not as a blunt instrument for public shaming.24 Neverthe-

less, a properly calibrated index will, as an inevitable byproduct, reveal 

programs that are effective as well as highlight areas where policies 

need to be curtailed and funding redeployed.25 More importantly for the 

purposes of this paper, a City Resilience Index focuses pre- and post-

disaster government decisions regarding where and how government 

manpower and resources should be invested. And in post-disaster con-

texts, where housing recovery is often driven initially by private sector 

efforts, a City Resilience Index offers non-profit and philanthropic enti-

ties a framework for targeting their grant funds and organizational re-

sources to bolster cities in key areas that may be compromised.26 

II. THE NEED FOR A CITY RESILIENCE INDEX. 

Imagine your hometown’s cityscape following a disaster, such as an 

earthquake or hurricane. Or, consider what that city might look like 

                                                      
 22. YALE CTR. ENVTL. L. & POL’Y ET AL., 2008 ENVIRONMENTAL PERFORMANCE 

INDEX 8 (2008), available at http://www.yale.edu/epi/files/2008EPI_Text.pdf [hereinafter 

2008 ENVIRONMENTAL PERFORMANCE INDEX]. 

 23. See GERKEN, supra note 19, at 29, 64–65; 2008 ENVIRONMENTAL PERFORMANCE 

INDEX, supra note 22, at 12. 

 24. See infra Section II. 

 25. See 2008 Environmental Performance Index, supra note 22, at 12. 

 26. Hurricanes Katrina and Rita exposed a fundamental lack of cooperation be-

tween and among the city’s non-profit, philanthropic, financial services, and local govern-

ment organizations. In the wake of the storm and an arduous period of long-term recovery, 

each of these communities has agreed in principle that they can achieve more by acting in 

consort. See URBAN FOCUS LLC, CAPITAL ABSORPTION IN NEW ORLEANS 3 (2013) (copy on file 

with the authors). Sponsored by the Greater New Orleans Foundation, the Ford Foundation, 

Living Cities, and Harvard University’s Initiative for Responsible Investment, New Orleans-

based representatives from each of these critical community development stakeholders have 

come together with the common understanding that “[t]he strategic use of public, philan-

thropic, and private capital can provide a clear path forward for future capital deployment 

and lead revitalization of key corridors.”  See id.      
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with its blocks pocked by vacant and abandoned homes and buildings. A 

map might be helpful as a damage assessment report, enabling you to 

understand the scope of the city’s damage or blight. The map might also 

identify potential targets for recovery and revitalization. We have seen 

these maps on the pages of the New York Times, The Wall Street Jour-

nal, and several other newspapers depicting the story of disaster and 

crisis.27 

A typical map, however, cannot capture information about the po-

tential capacities and limitations of a city’s or state’s staff, its laws, its 

policies, and its for-profit and non-profit institutions. A map merely fix-

es physical targets for redevelopment and revitalization. A City Resili-

ence Index can serve as a tool for describing whether a city or state can 

deliver meaningful assistance to a target neighborhood, block, or com-

munity of people, such as low-income renters.28 An index is a tool for city 

redevelopment partners working on the frontlines of important initia-

tives to revitalize a city.29 Federal and state governments, as well as the 

philanthropic and non-profit entities working to help communities re-

cover from disaster or crisis, such as New Orleans’ experience following 

Hurricane Katrina, could have more efficiently and expediently de-

ployed assistance to Gulf Coast communities if they had basic infor-

mation regarding the strengths and weaknesses of local government 

partners. 

The federal government’s allocation of long-term recovery funds to 

the Gulf Coast, Louisiana, and New Orleans was unprecedented.30 Un-

fortunately, the federal government dispensed the long-term recovery 

funds without any objective tool to measure how effectively, efficiently, 

or equitably state and local governments could move the federal funds.31 

                                                      
 27. See, e.g., Adam Nossiter, Largely Alone, Pioneers Reclaim New Orleans, N.Y. 

TIMES, July 2, 2007, 

http://www.nytimes.com/2007/07/02/us/nationalspecial/02orleans.html?pagewanted=all&_r=

0 (mapping current housing occupation levels in the city’s neighborhood) [hereinafter Largely 
Alone, Pioneers Reclaim New Orleans]; In New Orleans, Businesses Take First Steps Back, 
N.Y. TIMEs, Sept. 17, 2005, 

http://query.nytimes.com/gst/fullpage.html?res=9D06E0DF1F31F934A2575AC0A9639C8B63 

(showing eight maps furnishing detailed information regarding the location of banks, hotels, 

universities, and hospitals that remained closed or had reopened in the weeks following Hur-

ricane Katrina). 

 28. See 2008 ENVIRONMENTAL PERFORMANCE INDEX, supra note 22, at 12. 

 29. See id. 

 30. See generally Victor B. Flatt & Jeffrey J. Stys, Long Term Recovery in Disaster 
Response and the Role of Non-Profits, in DISASTERS AND SOCIOLEGAL STUDIES 216–217 (Su-

san Sterett ed., 2013) (examining the inadequacy of the legal framework of disaster response 

in long-term disaster recovery). 

 31. The federal government has historically maintained expertise in furnishing 

short-term or emergency aid in the wake of disasters, but until recently it has had less expe-

rience partnering with state and local governments to navigate the multi-year path to long-

term recovery. See id. at 216 (stating that “[c]ompared to short term efforts, long term recov-

ery is considered the weaker link in the recovery picture” and that “long term recovery has 

historically not been planned comprehensively at the federal level.”). Hurricane Katrina 

exposed this federal shortcoming for managing long-term recovery. Id.  
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In the heat of the continuing humanitarian, environmental, and politi-

cal crisis, Congress and HUD did not have time to ‘kick the tires’ or look 

‘under the hood’ of the Gulf Coast jurisdictions that would ultimately 

receive federal funds.32 They had little other than anecdotal information 

about questions that would be vital in determining how a successful 

long-term recovery would proceed.33 They likely had no objective infor-

mation on the practical questions that would ultimately have a major 

influence on the City of New Orleans’ slow post-Katrina recovery: does a 

local government have a functional redevelopment authority, land bank, 

housing office, land trust, or community development agency? Does the 

redevelopment authority have experience acquiring and disposing of 

large volumes of properties? Does the housing office have a housing plan 

developed in conjunction with local stakeholders that sets priorities for 

meeting a community’s housing needs? Does the city support any local 

community development financial institutions devoted to helping bring 

about important community development projects? Does the city’s com-

munity development agency have a procurement policy that meets local, 

state, and federal requirements? Do city agencies have a history of com-

plying with federal regulatory requirements for environmental review, 

wage and hour thresholds, relocation, or civil rights laws? 

Designing and implementing long-term recovery efforts might be 

more effective and less a matter of guesswork if federal, state, and local 

governments could understand the challenges and capacities of the local 

governments that they must assist. It is not good enough to have an an-

ecdotal understanding of the challenges faced by local governments. 

There should be a more detailed evaluation of the range of community 

resources—governmental and non-governmental—that will figure criti-

cally in implementation of any long-term disaster recovery efforts. Fed-

eral and state governments should have a pre-disaster ‘picture’ of local 

government capacity. 

A City Resilience Index can provide that valuable snapshot.34 The 

goal of this index project is to provide cities, states, and national gov-

ernments with a well calibrated tool they can use to evaluate whether a 

city is in a position to pull the many levers of the machine of long-term 

recovery as opposed to having to endure the time-consuming, expensive, 

and frustrating process of inventing the long-term recovery machinery 

necessary to heal a city and help it thrive.35 A City Resilience Index 

could be composed of dozens of factors. In this article we sketch out how 

this Index might look for just two factors critical to cities nationally and 

                                                      
 32. See id. at 221–222.   

 33. See id. at 217–218. 

 34. See generally 2008 ENVIRONMENTAL PERFORMANCE INDEX, supra note 22, at 12. 

 35. See generally id. 
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internationally: housing development and the preservation of cultural 

and historic resources. 

Designing and producing a City Resilience Index represents a ma-

jor undertaking.36 Think about cities and how they encompass a wide 

range of essential systems and resources. Each system is critical to the 

daily lives of residents, businesses, visitors, and major stakeholder insti-

tutions. If one browses a local government’s homepage listing for its ma-

jor departments, the website covers many of these critical systems, or at 

least important parts of them: cable television, fire, police, parks & rec-

reation, planning & development, solid waste, wastewater, and water—

just to name a handful.37 A thriving city sustains all of these systems—

or it creates partnerships to sustain them.38 Failure to administer any 

one of these systems following a disaster critically impedes that city’s 

long-term recovery from the crisis event.39 

Ideally, a City Resilience Index would take the pulse of each of 

these key city systems.40 Professor Heather Gerken’s efforts to lay 

groundwork for the Democracy Index illustrate the challenge of a resili-

ent cities indexing enterprise.41 The Democracy Index represents a tool 

for improving just a single critical system: the government elections sys-

tem.42 To meaningfully improve and inform local government election 

policies, Gerken suggests three separate index metrics.43 But she em-

phasizes that the Democracy Index’s power to spur election policy im-

provements depends largely on the finer points of defining and collecting 

appropriate data for these metrics.44 In other words, the process and 

resources involved in building even a ‘single system’ index are formida-

ble. Imagining a City Resilience Index that covers multiple city systems 

looms as an enormous undertaking. 

We think this project is worth pursuing because a City Resilience 

Index potentially provides a much bigger ‘carrot’ and promises a much 

larger and more effective ‘stick’ than even the Democracy Index. There 

are at least three critical properties that give the Democracy Index such 

powerful potential force to drive change: (1) the looming threat of expos-

ing poorly performing local election operations45 (the ‘stick’); (2) the abil-

ity to highlight the work of effective local government election staffs46 

(the ‘carrot’); and (3) the capacity to give the public easy-to-understand 

                                                      
 36. See GERKEN, supra note 19, at 5–6. 
 37. See, e.g., Department Descriptions, CITY OF TAMPA, 

http://www.tampagov.net/department_list_webapp/departments.aspx (last visited April 24, 

2014). 

 38. See infra Section III. 

 39. See infra Section III. 

 40. See 2008 ENVIRONMENTAL PERFORMANCE INDEX, supra note 22, at 12. 

 41. See GERKEN, supra note 19, at 5–6. 

 42. Id. at 66. 

 43. Id. at 28. 

 44. See id. at 28–29. 

 45. See id. at 82–86. 

 46. Id. at 80–81. 
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information that it can use to advocate for better election administra-

tion.47 A City Resilience Index uses these same three vectors to propel 

change. But it also taps at least two additional forces for change and 

better public policy. 

First, the City Resilience Index helps measure a local government’s 

likely aptitude for carrying out essential city building tasks.48 This City 

Resilience Index also gives the federal government important infor-

mation about the type of technical assistance it may need to supply to 

assist local governments to develop essential city building capacities.49 

In the event of disaster, the measurement also gives federal and state 

governments critical intelligence about the relative strengths and 

weaknesses of local governments so that federal and state governments 

can calibrate their response to address needs they know local govern-

ments cannot handle.50 Further, as was so well documented following 

Hurricanes Katrina and Rita, non-profit and philanthropic funders are 

often the first entities ready to open their wallets to jump start long-

term neighborhood and city rebuilding efforts.51 However, these non-

profit and philanthropic funders usually have minimal insight into the 

relative sophistication and functionality of the local government. They 

have no sense of whether they will be funding a short-term band-aid 

until a high-functioning local government assumes full control of long-

term recovery efforts. Or, in the case of New Orleans, non-profits and 

philanthropic groups have no appreciation for the fact that they may 

supply the principal “boots on the ground,” not just for weeks or months, 

but for a period of years following a disaster.52 Immediate disaster re-

sponse and the challenging road to long-term recovery require deep, 

continuous, and far-reaching coordination among local, state, and feder-

al government partners. 

It is extremely difficult to establish coherent boundaries between 

index categories that have a legal effect and those that may be less legal 

in nature. We have, for example, decided to exclude considerations that 

might fit more naturally into the finance category of a resilient cities 

index. This category would include indicators such as the local govern-

ment’s bond rating, the amount of its annual debt service as a propor-

tion of its total annual budget, or the average length of time it takes a 

                                                      
 47. GERKEN, supra note 19, at 68. 

 48. See Sherwood, supra note 13.  

 49. Id. 

 50. Id.   
 51. When the Cameras Stop Rolling, Nonprofits Remain, THIRD SECTOR: NEW 

ENGLAND,  

http://www.tsne.org/site/c.ghLUK3PCLoF/b.1424995/k.1D68/Articles__Nonprofits_Response_

to_Katrina.htm (last visited Feb. 27, 2014). 

 52. See, e.g., Ellen Freudenheim, Volunteering to Help Rebuild New Orleans, 

ELLENFREUDENHEIM.COM, http://ellenfreudenheim.com/articles/travel/usa/volunteering-to-

help-rebuild-new-orleans/ (last visited April 24, 2014). 
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city to pay its outside contractors.53 We have also decided to exclude in-

dicators that would fall into the category of customer satisfaction or pro-

cess improvement. It is not hard to see how a city’s commitment (or lack 

thereof) to improving its public interface affects delivery of housing and 

historic preservation services.54 If they have not done so already, we 

suggest to our colleagues in the field of public administration that (a) 

public finance and (b) public sector customer service are two critical cat-

egories for a larger City Resilience Index. A city in which residents are 

unhappy, finances are questionable, and local business partners are dis-

gruntled will struggle.55 Residents, businesses, and service providers 

operate as indispensable partners in helping cities run efficiently and 

rebuild quickly. If local government finance systems are efficient and its 

customer service systems are fair and timely, chances are, they are more 

likely to improve their neighborhoods and seek out local government 

contracts.56 

III. BUILDING THE INDEX: FIRST THOUGHTS ON CITY 

RESILIENCE INDICATORS 

Profoundly traumatic and destructive experiences associated with 

Katrina, Sandy, or any other major disaster are wasted if all that is ex-

pected of government-led relief is a band-aid to mend an injured com-

munity. Disasters generally expose what is not working correctly in a 

community. Although no two cities are identical, their general strengths 

and their dysfunctions likely share some common DNA. Thus, disaster 

recovery is not only about rebuilding cities stronger than they were be-

                                                      
 53. A city that is unable to pay its contractors in a timely manner under normal, 

non-urgent circumstances will face enormous challenges post-disaster complying with de-

tailed federal requirements for documenting recovery work completed.  See Michelle Krupa, 

Companies That Helped N.O. Getting Paid 2 Years Later, THE TIMES-PICAYUNE (Oct. 12, 

2009, 11:22 PM), http://www.nola.com/news/index.ssf/2008/03/companies_that_helped 

_no_getti.html.  See also, THE PUBLIC STRATEGIES GRP., CITY OF NEW ORLEANS: A 

TRANSFORMATION PLAN FOR CITY GOVERNMENT 2, 6, 8 (Mar. 1, 2011), available at 
http://www.nola.gov/chief-administrative-office/documents/nola_transformation_plan/.  Soon 

after taking over City Hall from former Mayor C. Ray Nagin, Mayor Mitchell Landrieu’s 

administration retained an outside consultant to provide the City with recommendation for 

reforming how the City does its day-to-day business. On the subject of paying outside con-

tractors, the consultant did not mince words, noting that “[a]s everyone knows, New Orleans 

. . . has great trouble paying its bills on time. Solving that problem would improve the city’s 

image with the business and nonprofit community, while helping the city hire better contrac-

tors, faster (since many will not now compete for city work because the city pays so slowly).” 

See id. at 19. 

 54. For example, does a local government offer “one-stop shopping” or streamlined 

permitting for building and other development permits? See THE PUBLIC STRATEGIES GRP., 

supra note 53, at 11. 

 55. But cf. Clayton P. Gillette, Plebiscites, Participation, and Collective Action in 
Local Government Law, 86 MICH. L. REV. 930, 945 (1988) (Professor Gillette describes the 

theoretical proclivity of individuals to choose where they live based on the package of ser-

vices offered by local government, noting that “municipalities provide packages of goods or 

services, the total of which attracts potential residents”). 

 56. THE PUBLIC STRATEGIES GRP., supra note 53, at 8. 
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fore a disaster event, but also about taking note of a city’s relative 

strengths and weaknesses, and spreading the word to other cities to 

help make them stronger—regardless of whether those cities should face 

any immediate peril from hurricane, tsunami, tornado, wildfire, or 

earthquake. 

Disaster events such as Katrina and Sandy are not just cautionary 

tales. They allow us to distill the local government’s experiences down to 

factors that helped the city adapt to, and overcome, adversity. At the 

same time, we see a city’s unattractive underbelly. We have the chance 

to assess the factors whose absence or near-absence may have hobbled 

the city before disaster and then left the city in a poor position to re-

bound post-disaster.57 If we can isolate these critical factors and then 

find a way of meaningfully measuring their presence in cities, then we 

will have a tool that allows for a constructive dialogue about how to 

build and sustain resilient cities. 

Drawing on lessons of recent catastrophic disasters, Part III of this 

article suggests critical legal indicators that can be used to build strong-

er cities. Part III(A) outlines the legal index indicators that might be 

used to analyze the relative vitality of cities’ housing programs. Part 

III(B) delineates the factors that may be helpful in assessing state and 

city programs that promote the preservation of historic and cultural re-

sources. The indicators are presented immediately below in Table “1”. 

 

 

TABLE “1” 

Examples of Index Categories and Indicators58 
 

Policy Cate-
gory 

Subcategory Indicator 

Housing and 

Community 

Development 

Local Government 

Housing Development 

Legal “Toolbox”: Plan-
ning  

Housing plan or strategy 

adopted by local government 

(housing plan developed in 

conjunction with local stake-

holders that sets priorities 

for meeting a community’s 

housing needs) 

                                                      
 57. See, e.g., Amy Liu, Rebirth on the Bayou:  Lessons from New Orleans and the 

Gulf Coast, BROOKINGS (Aug. 29, 2011), http://www.brookings.edu/blogs/the-

avenue/posts/2011/08/26-resilience-hurricane-liu (“Like Japan and its resurgent qualms over 

nuclear energy or Haiti with its government so weak it can’t serve those in need, Katrina 

and the levee failure exposed all that was badly broken in New Orleans.”). 

 58. In preparing this preliminary table of resilient city index categories and indica-

tors, the authors’ framework has been strongly influenced by the template supplied by the 

Environmental Performance Index (EPI).  See 2008 ENVIRONMENTAL PERFORMANCE INDEX, 

supra note 22.  
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 Local Government 

Housing Development 

Legal “Toolbox”: Part-
nerships 

Duly procured agreements 

with Local or Regional Non-

profit (CDCs, philanthropic 

organizations, etc.) and/or 

For-profit Housing Develop-

ers to Rehabilitate or Con-

struct Affordable Housing At 

Scale (10 or more units)  

 Local Government 

Housing Development 

Legal “Toolbox”: Prop-
erty Acquisition, Dis-
position & Steward-
ship 

Duly authorized property 

acquisition through two or 

more legal tools for property 

acquisition, including private 

market purchases, eminent 

domain, code lien foreclosure, 

and land swaps (local gov-

ernment must follow local, 

state and federal require-

ments for acquiring property, 

including environmental re-

view and appraisal require-

ments – at scale) 

Preservation 

of Historic 

and Cultural 

Resources 

Technology – GIS Da-

tabase 

Information on location of 

historic properties incorpo-

rated into state and/or city 

database 

 Technology – Social 

Media Interface  

City or state-maintained por-

tal to gather information and 

comments on individual his-

toric properties 

 Regulatory —   

Streamlined Review 

Processes 

State or city streamlined 

regulations integrating the 

environmental and historic 

resources review processes 

 

A. Resilience Index Indicators for Housing 

In this initial version of the City Resilience Index, the housing cat-

egory includes just a single subcategory: the Local Government Housing 

Development “Toolbox.” The housing category would likely be expanded 

to multiple subcategories as work continued on this Index. For instance, 

at least one of the additional housing subcategories would likely cover 

the legal landscape for redevelopment activities.59 

                                                      
 59. A housing subcategory focusing on the legal landscape for redevelopment activi-

ties might assess potential external obstacles to, and assets for, housing development pro-

grams. Each city must do the work of housing and neighborhood development in a distinctly 

 



2014] URBAN WRECKAGE AND RESILIENCY: ARTICULATING 

A PRACTICAL FRAMEWORK FOR PRESERVING, 
RECONSTRUCTING, AND BUILDING CITIES 

63 

 

The Housing Development “Toolbox” subcategory evaluates the im-

portant housing development “levers” or “pulleys” that a local govern-

ment has, or should have, at its disposal. This subcategory focuses on 

legal strategies and partnerships that tend to sustain and promote safe 

and affordable housing. Keep in mind that the Index does not serve 

merely as an inventory or checklist. The Index aims to measure whether 

local governments use these important housing development tools as 

well as the level of sophistication and the capacity at which they are be-

ing used. 

i. Local Government Housing Development “Toolbox” 

City dwellers want to go home to safe neighborhoods with well-

maintained houses or apartment buildings. Although private real estate 

development interests drive a large share of a city’s residential housing 

development, local governments, in partnership with state and federal 

governments, can play a vital role in promoting development and af-

fordable housing options.60 Cities not only contribute land or vacant 

buildings for these housing initiatives, but they often make financial 

investments in housing development and redevelopment, providing the 

critical gap financing that allows the projects to proceed.61 

Local and state governments can play an even larger role during 

long-term disaster recovery. A catastrophic disaster may destroy tens of 

                                                                                                                           
local context. For that reason, cities often have a unique history of partnering with the feder-

al government to create and preserve housing assets. See ALAN MALLACH, STABILIZING 

COMMUNITIES:  A FEDERAL RESPONSE TO THE SECONDARY IMPACTS OF THE FORECLOSURE 

CRISIS 3 (Feb. 2009), available at 
http://www.brookings.edu/reports/2009/02_foreclosure_crisis_mallach.aspx. Some partner-

ships have been more positive and constructive than others. See e.g., PARTNERSHIP FOR 

SUSTAINABLE COMMUNITIES, Case Studies, 
http://www.sustainablecommunities.gov/studies.html (last visited April 24, 2014). The feder-

al relationship is just one facet of the multi-layered housing development landscape. Peter 

W. Salsich, Saving Our Cities: What Role Should the Federal Government Play?, 36 URB. 

LAW. 475, 504 (2004). Housing development strategies are also dictated by numerous state 

and local laws as well as the existence—or not—of active state, local, non-profit, and philan-

thropic institutions. See Becker, supra note 9. Any of these factors can enrich or dampen a 

city’s development climate. Embedded in the landscape of laws and community organizations 

or institutions in which a local government pursues its housing goals are potential pitfalls 

that could frustrate its efforts as well as springboards that could augment those efforts. A 

future, more detailed, analysis of the housing category, might thus attempt to measure the 

important influence of the surrounding legal environment on a resilient housing sector. 

 60. See NYC: THE OFFICIAL WEBSITE OF THE CITY OF NEW YORK, NYC Affordable 
Housing Resource Center, http://www.nyc.gov/html/housinginfo/html/home/home.shtml (last 

visited April 24, 2014). 

 61. See NYC: THE OFFICIAL WEBSITE OF THE CITY OF NEW YORK, NYC Recovery: 
Community Development Block Grant Disaster Recovery, 

http://www.nyc.gov/html/cdbg/html/home/home.shtml (last visited April 24, 2014). 
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thousands of homes.62 Many families will have no insurance or insuffi-

cient insurance coverage.63 Federal disaster block grant dollars supply 

states and cities with funds for rebuilding neighborhoods where there is 

an urgent need, such as a disaster, or the need to build housing for low- 

and moderate-income families.64 

It is not, however, safe to assume that different local governments 

possess comparable tools to promote neighborhood housing develop-

ment. One local government’s housing development experience may be 

largely limited to selling vacant properties to Habitat for Humanity for 

single-family housing construction. Another local government may have 

significant experience layering federal grants with federal tax credits 

and private foundation dollars. One city may not be able to find enough 

capable low-and moderate-income housing developers to spend the city’s 

annual allocation of federal block grant funds, while a different city may 

enjoy intense competition for federal grant monies. 

Under normal, non-urgent circumstances, it may make little differ-

ence to all but the city’s poorest residents whether a local government 

effectively manages its federally funded housing programs. The level of 

interest in the local government’s ability to spend federal grant funds 

efficiently increases dramatically following disasters.65 Suddenly, the 

fortunes of residents of every disaster-ravaged neighborhood, regardless 

                                                      
 62. Hurricane Sandy damaged or destroyed more than 650,000 homes. U.S. DEP’T 

OF HOUS. AND URBAN DEV., Hurricane Sandy Rebuilding Task Force, HURRICANE SANDY 

REBUILDING STRATEGY: STRONGER COMMUNITIES, A RESILIENT REGION 13 (Aug. 2013), 

http://portal.hud.gov/hudportal/HUD?src=/press/press_releases_media_advisories/2013/HUD

No.13-125 (follow “Read the full Hurricane Sandy Rebuilding Strategy” hyperlink to down-

load pdf.).  

 63. The 2005 hurricane season damaged an astounding 66,609 of 87,589 owner oc-

cupied housing units in the City of New Orleans, which represents 76% of owner-occupied 

housing units. U.S. DEP’T OF HOUS. AND URBAN DEV.’S OFFICE OF POLICY DEV. AND 

RESEARCH, CURRENT HOUSING UNIT DAMAGE ESTIMATES: HURRICANES KATRINA, RITA, AND 

WILMA 23 (Apr. 7, 2006), available at 
https://gnocdc.s3.amazonaws.com/reports/Katrina_Rita_Wilma_Damage_2_12_06___revised.

pdf. More than 38% of damaged units either had no insurance or had property insurance but 

lacked flood insurance. Id. 
 64. To comply with the U.S. Department of Housing and Urban Development’s pro-

grammatic requirements, state and local governments must ensure that the projects they 

fund with CDBG dollars meet one of three required “national objectives”: Activities benefit-

ing low and moderate-income persons, activities eliminating slum and blight, and activities 

addressing urgent community development needs. See 24 C.F.R. § 570.208 (2014) (national 

objective compliance for entitlement grantees); 24 C.F.R. § 570.483 (2014) (national objective 

compliance for the states). See also U.S. DEP’T OF HOUS. AND URBAN DEV., CDBG Disaster 
Recovery Assistance, 
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/communitydevel

opment/programs/drsi (last visited April 24, 2014) (providing a summary of programmatic 

requirements for HUD’s disaster Community Development Block Grant awards, including 

the requirement that grantees satisfy one of three HUD national objectives). 

 65. Campbell Robertson, A Race for a New Mayor; a Trial for an Old One, N.Y. 

TIMES, Jan. 27, 2014, http://www.nytimes.com/2014/01/27/us/politics/a-race-for-a-new-mayor-

a-trial-for-an-old-one.html?_r=0 (describing New Orleans’ increasingly more engaged sophis-

ticated electorate following Hurricane Katrina and the current mayor’s boast that he cleared 

the clog in the pipeline of federal recovery funds caused by the previous mayor). 
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of income, depend in some way on the aptitude and experience of state 

and local governments in facilitating housing development. A local gov-

ernment struggling for proficiency with only the most basic legal tools to 

promote housing development will be outmatched and fundamentally 

overwhelmed when disaster strikes and its neighborhoods must be re-

built.66 To be sure, it is difficult to imagine that any local government 

can easily bear the stress of post-disaster rebuilding. All city residents 

affected by disaster will encounter tremendous adversity.67 But it is the 

very low-income, low-income, moderate-income and even middle-income 

families that will have a great personal stake in the city’s ability to de-

sign, implement, and manage critical facets of the neighborhood housing 

recovery.68 

It is important for the federal government, state governments, non-

profit and philanthropic developers, and the general public to have the 

ability to gauge the capacity of the local government to promote sophis-

ticated housing development. The following three housing index indica-

tors are examples of the factors that would likely be important in de-

termining whether a local government possesses the necessary legal 

“toolkit” to pursue the sophisticated housing development that promotes 

affordable and equitable housing opportunities under non-crisis circum-

stances. This same legal toolkit is essential for confronting the enor-

mous problems that challenge a community following a disaster. A more 

mature City Resilience Index would include a number of additional 

housing indicators. 

a. Planning Tools 

When disaster strikes, almost everyone, including the chair of the 

planning board and board staff, becomes preoccupied with the steps that 

they must take personally to rebuild their homes. Thus, this is not an 

ideal time to plan for rebuilding. Rather, this is the time to mine and 

implement existing plans so that cities and their neighborhoods can ad-

dress their essential housing needs and follow guidelines that have been 

                                                      
 66. See Amy Liu, et al., Introduction, in RESILIENCE AND OPPORTUNITY: 

LESSONS FROM THE U.S. GULF COAST AFTER KATRINA AND RITA (Amy Liu et al. 

eds., 2011). 

 67. See Raymond H. Brescia et al., Crisis Management: Principles that Should 
Guide the Disposition of Federally Owned, Foreclosed Properties, 45 IND. L. REV. 305, 328, 

328 n.196 (2012) (explaining that Katrina’s floodwaters hit low-lying, low-income neighbor-

hoods hardest, but that those waters “devastated the lives of all New Orleanians, destroying 

their homes or school or churches and depriving many of their jobs”). 

 68. See John Marshall, Weathering NEPA Review: Superstorms and Super Slow 
Urban Recovery, Vol. 41, No. 1 ECOLOGY. L. Q. __ (forthcoming 2014) (describing that “[w]ith 

a few notable exceptions, the neighborhoods that endured the most severe flooding were 

home to lower- and middle-income African American families” and that the lengthy regulato-

ry and administrative delays in implementing the city’s long-term recovery strategy meant 

that these same neighborhoods recovered most slowly). 
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carefully developed to make sure the next generation of housing devel-

opment is stronger, greener, safer, and more affordable. 

The housing category of the City Resilience Index should include at 

least one indicator for assessing whether local governments have plans 

in place to address the adversities presented by disasters.69 This index 

indicator would credit cities for adopting comprehensive plans and pro-

cedures for updating those plans on a regular basis. Enhanced index 

scores will be possible for jurisdictions that have adopted a comprehen-

sive plan with a housing component that includes detailed goals and 

objectives for developing housing to serve the city’s very low-income and 

low-income families.70 Such goals and objectives might include specific 

plans and strategies for moving families out of harm’s way in the event 

of disaster and allowing for higher-density development in areas that 

are considered safer. 

There are three reasons why it is critical for City Resilience Index’s 

housing category to include a planning indicator. First, it cannot be tak-

en for granted that all local governments have housing plans or policies. 

When Hurricane Katrina struck in 2005, New Orleans did not have a 

housing policy—not even a policy that could have been modified in the 

wake of Katrina.71 Second, plans stake out a path and priorities for or-

derly development prior to the chaos of crisis.72 If a local government 

                                                      
 69. See Patricia E. Salkin, Sustainability at the Edge: The Opportunity and Re-

sponsibility of Local Governments to Most Effectively Plan for Natural Disaster Mitigation, 

38 ENVTL L. REP. NEWS & ANALYSIS 10158, 10159 (2008) (Professor Salkin urges that one 

important way we can help diminish vulnerability at the local level is by making sure that 

the requirements of federal and state hazard mitigation laws are: (a) incorporated in local 

comprehensive plans and (b) implemented “through local land use planning and zoning 

techniques.”). 

 70. The U.S. Department of Housing and Urban Development defines low-income 

families as those whose income does not exceed 80% of the area median income (AMI). See 
U.S. DEP’T OF HOUS. AND URBAN DEV., OFFICE OF POLICY DEV. & RESEARCH, FY 2014 HUD 

INCOME LIMITS BRIEFING MATERIAL, HUDUSER.ORG 1 (Dec. 1, 2013), available at 
http://www.huduser.org/portal/datasets/il/il14/IncomeLimitsBriefingMaterial_FY14_v2.pdf. 

A very low-income family earns no more than 50% of AMI. See id. For example, in 2014, the 

median family income for a New Orleans family of four is $58,800.00. See 2014 MTSP 

INCOME LIMITS REPORT, NOVOGRADAC AFFORDABLE HOUS. RES. CTR. (2014), available at 
http://www.novoco.com/low_income_housing/resource_files/income_limits/2014_mtsp_income

_limits_report_121813.pdf. A family of four earning 60% of the New Orleans AMI is earning 

$35,280.00. See id. 
 71. See TRANSITION NEW ORLEANS TASK FORCE, HOUSING 28 (Apr. 2010), available 

at http://www.policylink.org/atf/cf/{97c6d565-bb43-406d-a6d5-

eca3bbf35af0}/MAYOR'S%20HOUSING%20TASKFORCE.PDF. (More than four-and-a-half 

years following Katrina, the City of New Orleans still had not developed a comprehensive 

housing plan to guide post-disaster housing investments.); see also ROBERT B. OLSHANSKY & 

LAURIE A. JOHNSON, CLEAR AS MUD:  PLANNING FOR THE REBUILDING OF NEW ORLEANS 236 

(American Planning Ass’n 2010) (noting that “[p]rior to Katrina, the city lacked a formal 

neighborhood planning program and was perceived to be insensitive to citizen views. Fur-

thermore, it lacked an up-to-date comprehensive plan, and the zoning ordinance was obso-

lete.”). 

 72. See OLSHANSKY, supra note 71, at 236 (commenting that “[t]he difficulties of 

postdisaster recovery are arguments for doing planning all the time.  Planning anticipates 
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has adopted and updated a comprehensive plan, then that document 

gives the local government basis for making tough or even unpopular 

redevelopment decisions following disasters. In the wake of a cata-

strophic disaster, the local governments implementing the recovery 

strategy generally should not be expected to make tough decisions re-

garding a rebuilding triage process.73 In other words, local governments 

often face political pressures not to adopt redevelopment priorities that 

make long-term recovery more sustainable and feasible by prioritizing 

or circumscribing neighborhood recovery.74 The City of New Orleans is-

sued building permits immediately after the storm for every neighbor-

hood in the City—even the lowest lying neighborhoods that sat in the 

shadow of failed floodwalls.75 Further, the City did not initially require 

homeowners to elevate their homes as a condition of receiving a building 

permit.76 Third, housing plans and policies should protect the interests 

of low- and moderate-income residents who are most vulnerable follow-

ing a disaster and who face the greatest housing needs. In New Orleans, 

55% of damaged homes were rental units and 20% of those units 

(16,000) were affordable to extremely low-income households.77 Low-

                                                                                                                           
how to manage change and prepares local governments for decisions that will arise in the 

future. It is best to prepare for these things in normal times when heads are calmer.”). 

 73. Hurricane Katrina precipitated a contentious debate about how the city should 

be rebuilt and who should decide which neighborhoods should be resettled. See Lawrence N. 

Powell, What Does American History Tell Us about Katrina and Vice Versa?, 94 J.  AM. HIST. 

863, 863–76 (Dec. 2007), available at 
http://journalofamericanhistory.org/projects/katrina/Powell.html. Ultimately, the City of New 

Orleans rejected the idea of a building moratorium in some neighborhoods and chose not to 

place any restrictions on rebuilding.  Adam Nossiter, Rebuilding New Orleans, One Appeal 
at a Time, N.Y. TIMES, Feb. 5, 2006, 

http://www.nytimes.com/2006/02/05/national/nationalspecial/05rebuild.html?pagewanted=all 

[hereinafter Rebuilding New Orleans, One Appeal at a Time]. 

 74. See OLSHANSKY, supra note 71, at 37–71 (narrating in detail the City of New 

Orleans’ six month effort to craft a plan for rebuilding the city and recounting the intense 

disagreement between factions that wished to shrink the city’s footprint and those that saw 

such efforts as a veiled attempt to prevent African Americans from returning to the city to 

rebuild). 

 75. See Rebuilding New Orleans, One Appeal at a Time, supra note 73. 

 76. See Brad Heath, Rebuilt N.O. Homes At Risk Without Required Elevation, USA 

TODAY, Sept. 19, 2008, http://usatoday30.usatoday.com/news/nation/2008-09-18-home-

elevation_N.htm (reporting that federal investigators determined that the City of New Orle-

ans allowed as many as 2300 homeowners rebuild without elevating their homes as required 

by applicable federal flood insurance regulations).  

 77. See Kalima Rose, Bringing New Orleans Home: Community, Faith, and Non-
profit Driven Housing Recovery, in RESILIENCE AND OPPORTUNITY: LESSONS FROM THE U.S. 

GULF COAST AFTER KATRINA AND RITA 99, 113 (Amy Liu et al. eds., 2011). Katrina not only 

struck with historic force, it struck at the heart of one of the nation’s poorest communities. 

See Amy Liu, et al., Introduction, in RESILIENCE AND OPPORTUNITY: LESSONS FROM THE U.S. 

GULF COAST AFTER KATRINA AND RITA 1, 3 (Amy Liu et al. eds., 2011).  (More than 1 million 

of the 5.8 million living in Katrina’s strike area lived in poverty).  See id. Many of the city’s 

poor residents lived in rental housing and, according to FEMA 79% of families displaced by 

Katrina were renters. See Kalima Rose, Bringing New Orleans Home: Community, Faith, 
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income renters are the people who have slim resources to ride out a 

longer-term disaster recovery. Yet these low-income renters are also the 

people who most often fill critical service industry jobs. 

b. Partnership Tools 

Constructing or rehabilitating housing is an expensive endeavor. It 

requires special expertise. To build housing at scale demands even more 

resources and greater skill. Generally speaking, if local governments 

aim to improve housing stock, then they must prove capable of partner-

ing with private and non-profit housing developers. Knowledgeable af-

fordable housing developers can, in turn, magnify the value and impact 

of local governments’ housing investments by leveraging tax credits, 

philanthropic program related investments (PRIs), bank loans, and pri-

vate capital.78 It cannot be assumed, however, that all local governments 

have this important ability to broker sophisticated housing development 

deals. 

The housing category of a City Resilience Index should include at 

least one indicator for assessing whether local governments have duly 

procured agreements with local or regional for-profit and non-profit 

housing developers that have resulted in rehabilitation or construction 

of affordable housing at scale. This Index indicator would not give credit 

to cities for arriving at agreements that fail to yield occupied housing 

units. Instead, the Index would give enhanced credit to local govern-

ments for each different developer with which it partnered. A further 

boost in scoring could be made for the number of units developed as a 

proportion of the city’s overall affordable housing units. 

There are at least two reasons why it is critical for the housing in-

dex of a City Resilience Index to include an indicator that measures lo-

cal government development partnerships. The first reason is that the 

private sector frequently spearheads long-term redevelopment efforts 

following a disaster.79 This is especially true of mission-driven non-profit 

developers who will pursue projects even when national and regional 

economic conditions push private developers largely to the sidelines; as 

                                                                                                                           
and Nonprofit Driven Housing Recovery, in RESILIENCE AND OPPORTUNITY: LESSONS FROM 

THE U.S. GULF COAST AFTER KATRINA AND RITA 99, 110–11 (Amy Liu et al. eds., 2011). The 

levee failures caused by Katrina flooded over half of New Orleans rental housing units. See 

153 CONG. REC.S8064–65 (June 20, 2007) (statements Sens. Dodd and Landrieu).      

 78. Foundations and non-profit housing development partners figured centrally in 

pushing New Orleans’ long-term recovery forward. The Greater New Orleans Foundation 

raised $25 million following Katrina to promote housing redevelopment and strengthen the 

city’s network of non-profit housing developers. See GREATER NEW ORLEANS FOUNDATION ET 

AL., CAPITAL ABSORPTION IN NEW ORLEANS 3 (Sept. 2013) (copy on file with the authors). 

This fund leveraged over $120 million in additional investments.  See id.     
 79. See Bill Bynum, Rebuilding New Orleans and the Gulf Coast, GREEN MONEY, 

http://www.greenmoneyjournal.com/archives/winter-2011-2012/rebuilding-new-orleans-and-

the-gulf-coast/ (last visited April 24, 2014) (explaining that the Gulf Coast’s recovery has 

proceeded forward with private and non-profits investments and innovations, including ad-

vances in housing, retail, food, and personal finance). 
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was the case for a long period during the Katrina recovery.80 A firm that 

has a good track record developing affordable housing under normal cir-

cumstances could emerge as a strong candidate for a development part-

nership when the local government is responsible for deploying tens of 

millions in housing recovery funds following a disaster. The second rea-

son is that a city’s failure to support and cultivate a community of pub-

lic, private, and non-profit housing development organizations—which 

would lead to a low score in that part of the index—represents a critical 

deficit of which federal and state governments should be aware. For in-

stance, New Orleans was not well positioned to address demands of 

long-term recovery because the city could point to few entities capable of 

doing housing redevelopment work.81 This is critical because, for rede-

velopment of low and moderate-income housing following disasters, 

there is a need for community development entities that have some 

proven capacity to effectively use federal block grant funds as well as 

federal tax credit funding.82 

c. Property Acquisition, Disposition & Stewardship Tools 

Cultivating safe and affordable housing depends not only on the lo-

cal government’s skill at cultivating partnerships with developers and 

leveraging funds, but also its expertise for assembling residential prop-

erty, disposing of it, and monitoring its condition across a city. 

The housing category of a City Resilience Index should include at 

least one indicator for evaluating whether local governments can effec-

tively manage matters relating to residential properties, including pub-

lic health and safety code compliance and lien foreclosure. This Index 

indicator would recognize local governments for such aptitudes as: their 

demonstrated success in acquiring residential properties through timely 

and properly administered code lien foreclosure83 or eminent domain 

                                                      
 80. See Diane Glauber & David Zisser, Innovative Post-Disaster Community-Based 

Housing Strategies, in BUILDING COMMUNITY RESILIENCE POST-DISASTER 371, 375 (Dorcas 

R. Gilmore et al. eds., 2013). See also Brenda Bratton Blom and Woody Widrow, The Role of 
Nonprofits and Religious Organizations in Emergency Response, in BUILDING COMMUNITY 

RESILIENCE POST-DISASTER 133, 139–49 (Dorcas R. Gilmore et al. eds., 2013) (discussing 

broadly the contributions of international, regional, and local non-profits and religious organ-

izations to immediate and long-term Katrina recovery efforts). 

 81. See Kalima Rose, Bringing New Orleans Home: Community, Faith, and Non-
profit Driven Housing Recovery, in RESILIENCE AND OPPORTUNITY: LESSONS FROM THE U.S. 

GULF COAST AFTER KATRINA AND RITA 99, 103 (Amy Liu et al. eds., 2011) (noting that before 

Katrina, New Orleans had a just a few community development organizations with the ca-

pacity to carry out neighborhood development work).  

 82. See id. 

 83. See David A. Marcello, Housing Redevelopment Strategies in the Wake of 

Katrina and Anti-Kelo Constitutional Amendments: Mapping a Path Through the Landscape 

of Disaster, 53 LOY. L. REV. 763, 817–18 (2007) (describing how “[c]ode enforcement is poten-

tially the most powerful and productive redevelopment strategy in the City’s arsenal” but 
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procedures;84 the range of real estate disposition strategies that success-

fully return residential properties to commerce, including individual 

sales; sales of multiple properties through requests for proposals; and 

property swaps with private, non-profit, or government entities.85 Addi-

tional index credits could be awarded to cities for volume of properties 

disposed. For example, the Index could award points on a sliding scale 

that measures a city’s sales of property as a percentage of the total 

number of properties sold on the private market each year in that juris-

diction and/or the value of properties sold or swapped as a percentage of 

the total value of real estate owned by the city. 

There are three reasons local government property acquisition, dis-

position, and stewardship are critical to a resilient city. The first is that 

a basic function of local government is to intervene and protect citizens 

and the neighborhoods in which they live when private market forces 

cannot eliminate persistent blight or abandonment.86 Prime causes of 

these conditions are negligent absentee owners and so-called “heirs’ 

properties,” where multiple family members own fractional interests in 

a single property due to the family’s failure to probate wills or otherwise 

administer estates.87 The second is that following disasters, cities suffer 

                                                                                                                           
lamenting that the City had failed to explore “its full potential” as a means of passing clear 

title to purchasers at code lien foreclosure auctions).  

 84. Eminent domain will generally take a leading role in any city’s comprehensive 

redevelopment efforts, but particularly in post-disaster situations. See John J. Costonis, New 
Orleans, Katrina and Kelo: American Cities in the Post-Kelo Era, 83 TUL. L. REV. 395, 401 

(2008). Large-scale urban redevelopment efforts present a range of real estate challenges. 

Among those challenges are assembling multiple parcels of property in a unified effort and 

under unified ownership, allowing clustered redevelopment of formerly occupied or aban-

doned properties, and acquiring property whose tangled title problems often prevent private 

market acquisition.  See id. at 404–06.   

 85. See Glauber & Zisser, supra note 80 at 380 (noting that consensus built follow-

ing Katrina that land swaps were a valuable tool for, among other purposes, “shrink[ing] the 

city’s footprint without destroying neighborhood integrity”).    

 86. Natural disasters and human-made catastrophes such as the mortgage foreclo-

sure crisis unravel local real estate markets in ways that demand government intervention. 

See Brescia et al., supra note 67, at 305–07. Brescia also analyzes the range of possible legal 

tools that the State of Louisiana and the City of New Orleans have to address not only the 

devastation caused by Hurricanes Katrina and Rita, but also historic real estate market 

problems caused by blight and abandonment. Id. at 336–41. See also Gordon Russell, Faded 
Midwestern Cities Offer Ways New Orleans Could Slim Down to Match Its Smaller Popula-
tion, THE TIMES PICAYUNE, Nov. 28, 2008, 

http://www.nola.com/news/index.ssf/2008/11/smaller_smarter_faded_midweste.html (docu-

menting New Orleans’ struggle to balance problems associated with a glut of vacant and 

abandoned properties with citizens’ interest in repopulating neighborhoods throughout the 

city, causing critics to urge that “the city needs to provide incentives to align housing supply 

with demand and avoid bad public investment strategies”).  

 87. See Heather K. Way, Informal Homeownership in the United States and the 
Law, 29 ST. LOUIS U. PUB. L. REV. 113, 117–19, 151–58 (2009) (illuminating the circumstanc-

es that cause homes—particularly homes occupied by low-income families—to become tan-

gled in land title problems associated with tenancy-in-common ownership among a few or 

perhaps even hundreds of relatives). 
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widespread problems with poor upkeep of properties.88 Widespread 

blight and dilapidation of property retards citizens’ efforts to rebuild 

their neighborhoods and discourages new outside investment.89 The 

third reason that a local government’s (or in some instances a state’s) 

skill in managing real estate and overseeing code compliance is so im-

portant is that disasters force cities to employ many different real estate 

strategies across its recovering neighborhoods.90 A homeowner buyout 

strategy for redeveloping a neighborhood directly impacted by disaster 

should be tailored to the market structure; the strategy for a neighbor-

hood where the disaster undermined an already weak real estate mar-

ket should be different than the strategy for neighborhoods where the 

disaster destroyed a stable real estate market.91 Resilient cities will 

have experience using a range of real estate acquisition and disposition 

techniques. 

B. Resilience Index Indicators for Preservation of Historic and Cultural 

Resources 

Like housing, historic resources comprise a significant, core aspect 

of all cities, and historic preservation’s “matrix of laws, incentives, [and] 

policies . . . has become a fundamental tool for strengthening . . . com-

munities.”92 Cities did not somehow emerge fully formed; they developed 

gradually, usually in oscillating, uneven lurches of development over 

time.93 Indeed, a simple walk around any city reminds us that urban 

areas are vibrant, living-landscape palimpsests of our past-pockets of 

which have been preserved, rehabilitated, or revitalized. These pockets 

                                                      
 88. See, e.g., Frank S. Alexander, Louisiana Land Reform in the Storms’ Aftermath, 

53 LOY. L. REV. 727, 730-31, 734 & n.29 (2007) (“[a]ccording to the 2000 Census, New Orle-

ans had an estimated 27,000 . . . unoccupied structures” that number swelled as many as 

100,000 properties following Hurricane Katrina). 

 89. Vacant and abandoned properties have a toxic effect on surrounding homes and 

businesses.  Not only do vacant properties push down surrounding home values, but they 

also can trigger higher insurance rates. Further, when homes are abandoned and not occu-

pied, businesses have little incentive to rent or buy properties to open stores and offices.  

High levels of neighborhood abandonment cause an economic drag on the community. See, 
e.g., Implementation of the Road Home Program Four Years After Hurricane Katrina: Field 
Hearing Before the H. Comm. on Fin. Servs., Subcomm. on Hous. and Cmty. Opportunity, 
111th Cong. 95 (2009) (statement of Ommeed Sathe, Dir. of Real Estate Strategy, New Orle-

ans Redevelopment Auth.). 

 90. Brescia et al., supra note 67, at 328–35. 

 91. See id. at 330–33. 

 92. DONOVAN R. RYPKEMA ET AL., MEASURING ECONOMIC IMPACTS OF HISTORIC 

PRESERVATION: A REPORT TO THE ADVISORY COUNCIL ON HISTORIC PRESERVATION BY 

PLACEECONOMICS vi. (2d ed. 2013), available at 
http://www.achp.gov/docs/Economic%20Impacts%20v5-FINAL.pdf. 

 93. An excellent introductory survey on the oscillating development of cities and 

towns in the United Kingdom is MICHAEL ASTON, INTERPRETING THE LANDSCAPE:  

LANDSCAPE ARCHAEOLOGY AND LOCAL HISTORY (1985). 
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of tangible memory—buildings, parks, and single-family homes to name 

a few—are critical to a city’s overall resilience and should be included in 

every City Resilience Index. Indeed, many city dwellers live in historic 

structures or housing made possible through historic preservation pro-

grams. 

In this initial version of the City Resilience Index, our discussion of 

the historic resources category is divided into two parts. For those who 

might question the inclusion of historic resources in a City Resilience 

Index at all, the first part offers a brief analysis of some of the most im-

portant benefits historic preservation brings to cities and how those 

benefits increase overall urban resilience. 

The second part delineates three important historic resources 

preservation tools that a state and/or local government should have (or 

develop) to ensure long-term resilience. This part concentrates on tech-

nological and legal strategies that promote historic preservation and 

utilize its unique capacity to foster urban resilience. As noted above, the 

City Resilience Index is designed to measure not just if state and local 

governments possess these tools, but how well they are being used. 

i. Historic and Cultural Resources Preservation and Urban Resilience 

Scholars have long noted the numerous benefits that flow from pre-

serving historic and cultural resources.94 The most important of these 

from a resiliency standpoint is that historic resource preservation is a 

powerful, broad-based impetus for economic development. For instance, 

the most recent statistics from the National Park Service reveal that, in 

2012, economic impacts related to the federal historic preservation tax 

credit—a 20% credit for qualifying rehabilitation expenditures—

accounted for the creation of approximately 58,000 jobs, generated $3.4 

billion in gross domestic product (GDP), and produced over $2.5 billion 

in income.95 Just as important as the dollar figures, many of the 744 

certified rehabilitated buildings that leveraged this credit in 2012 were 

“abandoned or underutilized, and all were in need of substantial reha-

bilitation to return them to, or for their continued, economic viability.”96 

Several of these rehabilitated buildings reside in older urban cores and 

have breathed new life into once derelict domains.97 

Detailed research regarding the economic benefits of historic re-

source preservation in states and localities also reveals that it is a po-

tent economic driver. In Georgia, for example, heritage tourism sustains 

117,000 jobs, generates roughly $204 million in wages, and levies $210 

                                                      
 94. See, e.g., SARA BRONIN & RYAN ROWBERRY, HISTORIC PRESERVATION LAW IN A 

NUTSHELL (forthcoming publication 2014) (manuscript on file with the author). 

 95. NAT’L PARK SERV., U.S. DEP’T OF THE INTERIOR, ANNUAL REPORT ON THE 

ECONOMIC IMPACT OF THE FEDERAL HISTORIC TAX CREDIT FOR FY 2012, at 3, 5 (2013), avail-
able at http://www.nps.gov/tps/tax-incentives/taxdocs/economic-impact-2013.pdf. 

 96. Id. at 1. 

 97. Id. at 15. 



2014] URBAN WRECKAGE AND RESILIENCY: ARTICULATING 

A PRACTICAL FRAMEWORK FOR PRESERVING, 
RECONSTRUCTING, AND BUILDING CITIES 

73 

 

million in local taxes on an annual basis.98 For the decade 2000–2010, 

the rehabilitation of historic resources in Georgia (usually buildings) 

resulted in 10,168 local jobs and over $420 million in income for Georgia 

workers and proprietors.99 Analyses of the economic impacts of historic 

resource preservation for Utah, Connecticut, Delaware, and Florida tell 

similar stories: historic preservation creates local jobs; revitalizes older 

neighborhoods; enhances local sustainability measures; adds needed 

affordable housing; boosts local taxes; and provides a powerful source of 

local revenue.100 Historic preservation is thus a key component in spur-

ring the economic revitalization and resilience of older communities in 

metropolitan areas, cities, and towns. 

Historic resource preservation also has a powerful, positive effect 

on mental health and the ability of people to cope with change—traits 

that are desperately needed during a disaster event. Pioneering studies 

in England have found that adults and teenagers who live in areas with 

higher concentrations of historic buildings are more likely to have a 

stronger sense of place.101 This reinforced sense of place has many posi-

tive benefits on self-esteem and identity, which in turn lead to stronger, 

more civically engaged communities.102 English researchers also discov-

ered a positive, significant link between the historic environment and 

social capital—the bonds that connect groups and individuals.103 Adults 

and teenagers who visited historic properties or cited to a local building 

                                                      
 98. See DONOVAN D. RYPKEMA & CAROLINE CHEONG, PLACEECONOMICS, GOOD 

NEWS IN TOUGH TIMES:  HISTORIC PRESERVATION AND THE GEORGIA ECONOMY 2 (2010), 

available at http://georgiashpo.org/sites/uploads/hpd/pdf/Economic_impact_study.pdf. 

 99. Id. at 4. 

100. See DONOVAN D. RYPKEMA ET AL., PLACEECONOMICS, PROFITS THROUGH 

PRESERVATION:  THE ECONOMIC IMPACT OF HISTORIC PRESERVATION IN UTAH (2013), availa-
ble at http://www.placeeconomics.com/wp-content/uploads/2011/03/profits-through-

preservation_utah-shortreport.pdf; DONOVAN D. RYPKEMA & CAROLINE CHEONG, 

PLACEECONOMICS, INVESTMENT IN CONNECTICUT:  THE ECONOMIC BENEFITS OF HISTORIC 

PRESERVATION (2011), available at 
http://www.cultureandtourism.org/cct/lib/cct/Economic_Impact_Study_(Final_6-2011).pdf; 

DONOVAN D. RYPKEMA & CAROLINE CHEONG, PLACEECONOMICS, THE DELAWARE HISTORIC 

PRESERVATION TAX CREDIT PROGRAM:  GOOD FOR THE ECONOMY, GOOD FOR THE 

ENVIRONMENT, GOOD FOR DELAWARE’S FUTURE (2010), available at  
http://history.delaware.gov/pdfs/rypkemaReport.pdf; TIMOTHY MCLENDON ET AL., Ctr. for 

Governmental Responsibility, ECONOMIC IMPACTS OF HISTORIC PRESERVATION IN FLORIDA:  

UPDATE, 2010 (2010), available at http://www.law.ufl.edu/_pdf/academics/centers-

clinics/centers/executive_summary_2010.pdf. 

101. DAVID BRADLEY ET AL., 5395 ASSESSING THE IMPORTANCE AND VALUE OF 

HISTORIC BUILDINGS TO YOUNG PEOPLE:  FINAL REPORT TO ENGLISH HERITAGE 5 (2011), 

available at http://www.english-heritage.org.uk/publications/historic-buildings-young-

people/importance-value-historic-buildings-young-people.pdf; David Bradley et al., Sense of 

Place and Social Capital and the Historic Built Environment:  Report of Research for English 

Heritage 2 (2009), available at http://hc.english-

heritage.org.uk/content/pub/sense_of_place_web.pdf.    
102. See BRADLEY ET AL, SENSE OF PLACE, supra note 101, at 8. 

103. Id.  
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or monument as being unique or special are likely to have a higher level 

of social capital, an important element in individual health as well as 

strong, resilient communities.104 These findings about the importance of 

historic resource preservation to the mental health and resiliency of in-

dividuals and communities echo the results of research in other fields 

that display the positive power of connecting present generations with 

the past: psychologists are discovering that children who know about 

their family’s history (good and bad) are more resilient because they can 

better moderate the effects of stress;105 and military academies have 

learned that “teaching recruits about the history of their service in-

creases their camaraderie and ability to bond more closely with their 

unit.”106 

ii. Resilience Index Indicators 

On economic, social, and psychological levels, historic preservation 

is a key component of city and citizen resilience. But what indicators can 

be used to show how well a city is supporting such resilience? In this 

part we discuss three City Resilience Index indicators for the preserva-

tion of historic and cultural resources. There are undoubtedly many 

more. The first two indicators are based around technology that assists 

governments in fulfilling their legal obligations to catalogue and make 

accessible detailed information about historic and cultural resources. 

The third indicator is a regulatory tool that can ensure swift, accurate 

assessment of historic resources following a disaster event. 

a. Online Historic Resources Database 

A fundamental principle for any effective and resilient historic re-

sources management framework is simple in theory, yet bedeviling in 

practice: know what you have.107 It is particularly difficult to know all of 

the historic resources located in a city because there are so many forms 

they can take—commercial buildings, archaeological sites, residential 

homes, public buildings, parks, monuments, battlefields, museums—and 

                                                      
104. Id. at 3, 8. 

105. See, e.g., Tage Rai, Mental Resilience and Narratives: Physiological Stress Re-
sponses to Media Coverage of 9/11 2 (Alfred P. Sloan Ctr. for Myth and Ritual in Am. Life 

Emory Univ., Working Paper No. 51, 2006), available at 
http://www.marial.emory.edu/research/index.html; Amber Lazarus, Relationships Among 
Indicators of Child and Family Resilience and Adjustment Following the September 11, 2001 
Tragedy 12 (The Emory Ctr. for Myth and Ritual in Am. Life, Working Paper No. 36, 2004), 

available at http://www.marial.emory.edu/research/index.html.   

106. Bruce Feiler, The Stories That Bind Us, N.Y. TIMES, Mar. 15, 2013, 

http://www.nytimes.com/2013/03/17/fashion/the-family-stories-that-bind-us-this-

life.html?pagewanted=all&_r=0.  

107. See generally Domesday: Britain’s Finest Treasure, THE NAT’L ARCHIVES, 

http://www.nationalarchives.gov.uk/domesday/ (last visited April 24, 2014) (showing that the 

Domesday Book, the oldest surviving public document in England and perhaps England’s 

best known survey, was designed around this principle). 
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each year more and more resources may be classified under law as his-

toric.108 Nevertheless, most states, and some local governments, have 

historic resources statutes that require them to catalogue historic and 

cultural resources and offer them protections.109 To fulfill this obliga-

tion, many governments around the world utilize an online, publically 

accessible, searchable inventory using geographic information systems 

(GIS), which visualizes, analyzes, maps, and interprets data related to 

physical geography, including historic resources in urban areas.110 

The historic resources category of a City Resilience Index should 

include at least one indicator for assessing whether a state and/or local 

government uses an online, searchable historic resources inventory uti-

lizing GIS. This index indicator would give no credit for using an online 

historic resources database without GIS. Instead, the index would give a 

minimum score to cities and/or states that use a publically accessible 

GIS-based historic resources database with the possibility of enhanced 

scores for using databases that allow for the inclusion of detailed infor-

mation about each historic resource—building type, building name, the 

architectural style, the identity and age of the structure, boundaries of 

an archaeological site, and physical properties of the monument (e.g., 

support system, interior features, technical fittings)—and for having 

input 80% or more of a city’s known historic resources into the data-

base.111 

There are several reasons why the historic resources category of a 

City Resilience Index should include an indicator focused on an online 

inventory utilizing GIS. Here, we mention only two. First, GIS data-

bases are already a widely used planning tool, and they can be relatively 

inexpensive to establish and maintain.112 In fact, the Getty Conservation 

Institute and the World Monuments Fund have just rolled out an open-

source geospatial software system—ARCHES—that is purposefully built 

to help inventory and manage all kinds of immovable heritage to inter-

                                                      
108. A resource must typically be fifty years old and meet requirements for signifi-

cance and integrity before it may be designated as historic.  See Bronin & Rowberry, supra 
note 94, at ch. 2.   

109. See id.   

110. For a domestic example of a state historic resources inventory using GIS, see 

Georgia’s Natural, Archaeological, and Historic Resources GIS, GNAHRGIS, 

https://www.gnahrgis.org/gnahrgis/index.do (last visited April 24, 2014) [hereinafter 

GNAHRGIS]; For a description of the online Istanbul Cultural Inventory, see Ryan Rowber-

ry, Anchoring Memory in the Face of Disaster:  Istanbul’s Cultural Heritage Preservation 
Regime, BAHÇEŞEHIR U. L. REV. (forthcoming 2014) (manuscript on file with the author). 

111. Most historic resources databases are far from complete.  For example, despite 

Georgia’s valiant efforts to transfer hand-written field survey notes for historic resources into 

its online database (GNAHRGIS), numerous older field survey reports and pictures have yet 

to be included.  See GNAHRGIS, supra note 110 (follow “here” hyperlink under “Disclaim-

er”).  

112. See What is Arches, ARCHES: HERITAGE INVENTORY & MANAGEMENT SYSTEM, 

http://archesproject.org/what-is-arches/ (last visited April 24, 2014). 

http://archesproject.org/what-is-arches/
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nationally adopted standards.113 The ARCHES system is free and any 

organization can download, install, and customize it.114 Second, GIS da-

tabases have the capability of layering information spatially on a digital 

map.115 This allows governments to perform a range of activities that are 

important to a city’s long-term resilience during normal life and that are 

even more critical following a disaster.116 Some of these activities in-

clude pinpointing individual resources or grouping historic resources by 

zip code, county, or neighborhood; determining the needs and priorities 

for investigation, research, conservation, and management of historic 

sites in targeted areas or by type of resource; formulating management 

plans for investigating and/or conserving and leveraging historic re-

sources; creating risk maps for particularly vulnerable historic re-

sources; and raising awareness among the public and other authorities 

about the types and condition of historic resources in their areas.117 

b. Crowdsourcing Interface 

A powerful technological tool state and local governments can wield 

to foster city resilience through preserving historic resources is online 

crowdsourcing. Simply put, online crowdsourcing allows someone to ob-

tain needed services and/or content by soliciting voluntary contributions 

from the online public community rather than hiring employees or pay-

ing contractors.118 It has been an extremely effective, low-cost tool for 

preserving historic resources in many countries.119 The National Library 

of Finland, for instance, is using online crowdsourcing to index its 

scanned archives.120 Similarly, the University of Cape Town in South 

Africa is using online crowdsourcing to transcribe collections containing 

the Bushman’s language, stories, and way of life.121 The National Geo-

graphic Society is using online crowdsourcing to analyze millions of sat-

ellite images of Mongolia showing potential archaeological sites in the 

hopes of discovering the tombs of Genghis Khan and his descendants.122 

And an English non-profit organization has utilized online crowdsourc-

                                                      
113. Id.  
114. Id.  
115. See id. 

116. See id. 

117. Id. 

118. See, e.g., CROWDSOURSING.ORG, http://www.crowdsourcing.org/ (last visited 

April 24, 2014). 

119. See Tommaso De Benetti, Digitalkoot:  Crowdsourcing Finnish Cultural Herit-
age, CROWDSOURCING.ORG (Feb. 8, 2011), 
http://www.crowdsourcing.org/document/digitalkoot-crowdsourcing-finnish-cultural-

heritage/9397. 

120. Id.  
121. Ngoni Munyaradzi, Crowdsourcing to Preserve Bushman Heritage, 

CROWDSOURCING.ORG (Nov. 14, 2012), http://www.crowdsourcing.org/article/-crowdsourcing-

to-preserve-bushman-heritage/21527.  

122. See Field Expedition:  Mongolia, NAT’L GEOGRAPHIC, 

http://exploration.nationalgeographic.com/ (last visited April 24, 2014).   

http://www.crowdsourcing.org/
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ing and online crowdfunding—funds donated by the interested public 

online—to provide both finances and labor for an expert-led excavation 

of a Bronze Age causeway composed of millions of timbers in the Cam-

bridgeshire fens.123 

The historic resources category of a City Resilience Index should 

include at least one indicator for assessing whether a state and/or local 

government uses a crowdsourcing interface on its inventory website. 

This index indicator will only give credit to local and/or state govern-

ments if they utilize an online crowdsourcing portal in conjunction with 

its historic resources inventory website. Enhanced index scores will be 

possible for jurisdictions that have organized five or more historic re-

sources crowdsourcing events in a single, calendar year. 

There are two reasons why the historic resources category of a City 

Resilience Index should include a crowdsourcing interface indicator. The 

first is scarce government resources.124 City and/or state authorities re-

sponsible for historic resources never have enough time, money, and 

staff to document and catalogue all known historic resources.125 It would 

be relatively easy to create an online portal attached to a state or local 

historic resources inventory website. This portal could offer training 

modules to citizens on historic resources recording practices and stand-

ards and afterwards ask them to collect and upload descriptive infor-

mation, statistics, pictures, videos, and maps on historic resources in 

their neighborhoods. While prominent historic resources are likely to 

have been catalogued, online crowdsourcing can be extremely useful for 

recording smaller-scale historic resources (e.g., façades) that deserve 

cataloguing and protection but are low priority. To ensure quality con-

trol, any information uploaded to this portal could be screened and vet-

ted by the appropriate authorities before adding it to the inventory. In 

this way, cities and/or states could gather and preserve vast amounts of 

data related to their historic resources in a short period of time and at 

minimal cost. 

Second, online crowdsourcing fosters civic pride, a sense of commu-

nity, and a deeper, more tangible connection to the city’s past, particu-

larly for those of younger generations who are adept at using technolo-

gy.126 The social effect of such participation is an increased resilience to 

                                                      
123. Jason Palmer, Flag Fen Hosts ‘Crowdsourced’ Bronze Age Archaeology Dig, 

BBC NEWS: SCI. & ENV’T (Aug. 13, 2012), www.bbc.co.uk/news/science-environment-

19192220. 

124. See e.g., The Economic Problem, available at 
http://www.ssag.sk/SSAG%20study/EKO/scarce%20resources.pdf (discussing the govern-

ments limited amount of resources).  

125. See Issues for Historic Resources, LANDSCAPES2.ORG, 

http://www.landscapes2.org/issues/HistoricRes.cfm (last visited April 24, 2014) (discussing 

the “limited funding for historic preservation projects”).  

126. See e.g., Mark Newman et. al., Understanding the drivers, impact and value of 
engagement in culture and sport: An overarching summary of the research 28 (July 2010), 

 

http://www.ssag.sk/SSAG%20study/EKO/scarce%20resources.pdf
http://www.landscapes2.org/issues/HistoricRes.cfm
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economic shocks or natural disasters because community participants in 

historic preservation crowdsourcing become intimately invested in the 

future of the city.127 Additionally, this strategy offers governments and 

communities peace of mind knowing that, should a disaster occur, as 

many historic resources as possible have been preserved for future gen-

erations.128 

c. Streamlined Environmental/Historic Review Process 

During times of disaster, lengthy environmental and historic re-

sources review processes can jeopardize the integrity of historic re-

sources, keep residents in historic structures from rehabilitating their 

homes, and stop local governments from restoring critical historic areas. 

State and local environmental and historic resources review processes 

are usually modeled on two federal statutes: the National Environmen-

tal Policy Act (NEPA);129 and Section 106 of the National Historic Act 

(NHPA).130 Most state environmental protection statutes closely track 

NEPA by requiring an environmental review when a proposed agency 

action significantly impacts, or is likely to significantly impact, the envi-

ronment.131 Similarly, the NHPA requires the governor of every state to 

appoint a State Historic Preservation Officer (SHPO) to administer a 

preservation program in the state.132 The SHPO consults with federal 

agencies when a federal undertaking has an effect on the state’s cultural 

heritage that is listed on or eligible for listing on the National Register 

                                                                                                                           
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/71231/CASE-

supersummaryFINAL-19-July2010.pdf (elaborating on English research that has begun 

measuring the positive impact that participation in cultural endeavors has on people); see 
also, e.g., BRADLEY ET AL, SENSE OF PLACE, supra note 101, at 3, 8 (discussing the positive 

effects of a historic environment).   
127. See, e.g., Rai, supra note 105, at 2 (discussing how individuals with more histor-

ical knowledge had great mental resilience following 9/11).  

128. See, e.g., Crowd Sourcing Used to Gather Property Information, 

GEOENGINEERS.COM, http://www.geoengineers.com/news/crowd-sourcing-used-gather-

property-information (last visited April 24, 2014) (discussing how “Crowd sourcing leverages 

technology to enable communities, agencies, and even privately held businesses contribute 

information and data to help fill a public need.”).  

129. NEPA requires that federal agencies prepare a “detailed statement” for “major 

federal actions significantly affecting the quality of the human environment” prior to initiat-

ing any such action. 42 U.S.C. § 4332(C)–(D) (2012). 

130. NHPA Section 106 requires federal agencies to  “take into account the effect of 

the undertaking on any district, site, building, structure, or object that is included in or eligi-

ble for inclusion in the National Register” prior to initiating action.  16 U.S.C. § 470f (2012). 

131. For example, the State Environmental Protection Acts of California, Connecti-

cut, and Georgia require an environmental impact statement whenever a state project “may” 

significantly affect the environment.  See CAL. PUB. RES. CODE § 21100(a) (West, Westlaw 

through urgency legislation through Ch. 1 of 2014 Reg. Sess. and all propositions on the 

6/3/2014 ballot); CONN. GEN. STAT. ANN. § 22a-1b(c) (West, Westlaw through 2014 Supple-

ment to the General Statutes of Connecticut, Revision of 1958); GA. CODE ANN. § 12-16-4(a) 

(West, Westlaw through the end of the 2013 Regular Session). 

132. 16 U.S.C.A. § 470a(6) (2000).  
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of Historic Places as well as the State Register.133 Such federal under-

takings include federal permits, licenses, or funding that state or local 

governments need to begin rehabilitating or protecting historic re-

sources.134  Thus, prior to the granting of federal, state, or local permits 

and funds for the rehabilitation of historic resources, both an environ-

mental and historic resources review must be completed for each indi-

vidual historic resource.135  

As implementation of the environmental and historic review pro-

cesses taught post Katrina, inartful implementation of these processes 

can impede important long-term recovery efforts.136 Federal long-term 

recovery monies cannot be dispensed to reimburse state and local gov-

ernments for recovery work until the environmental and historic re-

views are completed.137 That means homeowners repairing their resi-

dences following a disaster event—whether historic or not—and seeking 

reimbursement through a state or local government’s federally-funded 

home rehabilitation project, cannot receive reimbursement for repair 

costs until an environmental review has been performed on the home.138 

Ironically, this could potentially delay repairs to historic properties. 

Unnecessary delay in protecting and rehabilitating historic resources 

after a disaster may be avoided by creating a regulation, streamlining 

                                                      
133. Importantly, the SHPO is required to cooperate with federal agencies, state 

agencies, local governments, organizations, and individuals to “ensure that historic proper-

ties are taken into consideration at all levels of planning and development.” 16 U.S.C.A. § 

470a(b)(3)(F) (2000) (emphasis added).  

134. The NHPA regulations define an undertaking as: 

a project, activity, or program funded in whole or in part under the direct or in-

direct jurisdiction of a Federal agency, including [a] those carried out by or on 

behalf of a Federal agency; [b] those carried out with Federal financial assis-

tance; and [c] those requiring a Federal permit, license or approval. 

36 C.F.R. § 800.16(y) 

135. For instance the distribution of Department of Housing and Urban Develop-

ment Community Development Block Grants to state and local governments qualify as a 

major federal action under NEPA (requiring an environmental review) as well as federal 

undertaking under NHPA (requiring a Section 106 historic resources review).   

136. See Eric Holdeman, Hurricane Katrina and the Lessons Learned from Missis-
sippi’s Recovery, EMERGENCY MGMT. (Aug. 29, 2012), 

http://www.emergencymgmt.com/disaster/Hurricane-Katrina-Lessons-Learned-Mississippis-

Recovery.html; see also Hurricane Katrina Critical Challenges, WHITE HOUSE, 

http://georgewbush-whitehouse.archives.gov/reports/katrina-lessons-learned/chapter5.html 

(last visited April 24, 2014). 

137. See 24 C.F.R. § 58.22(a) (2013); see also DANIEL R. MANDELKER, NEPA LAW 

AND LITIGATION 7:10 (2d ed. 2013). 

138. See, e.g., Rep. Clarke Urges Fewer Restrictions on Sandy Relief, U.S. 

CONGRESSWOMAN YVETTE D. CLARKE (July 3, 2013), http://clarke.house.gov/media-

center/press-releases/rep-clarke-urges-fewer-restrictions-on-sandy-relief (In a letter to HUD 

Secretary Shaun Donovan, a member of New York City’s congressional delegation asked that 

HUD “waive environmental reviews for homeowners to expedite repairs.”)(quote from press 

release summary not the letter itself). 



80 IDAHO LAW REVIEW [VOL. 50 

 

the environmental and historic resources review processes during times 

of disaster. 

The regulation category of a City Resilience Index should include at 

least one indicator assessing whether state and/or local governments 

have a streamlined environmental and historic review process that will 

operate in times of disaster.139 The index indicator will give cities and/or 

states credit for having a streamlined regulation in place. Enhanced in-

dex scores will be possible if a jurisdiction has adopted some form of 

programmatic agreement with the Federal Emergency Management 

Agency (FEMA) to coordinate and expedite the environmental and his-

toric resources review processes.140 

There are several reasons why the regulation category of a City Re-

silience Index for state and local governments should include a stream-

lined regulation for the environmental and historic review processes. 

The first is time. Following disaster, there is no time for legislators to 

devise a streamlined alternative to the normal review processes; they 

are busy tending their families, homes, and devastated communities. 

Such streamlined regulations may take many forms. One possibility is 

for state and local governments to integrate their environmental and 

historic resources review processes, much like the federal government 

has recently done.141 This helps to avoid duplicative review efforts, sav-

ing time and resources. Another possibility is for states and/or localities 

to sign a programmatic agreement with FEMA “to exclude specific rou-

tine activities from Section 106 review and streamline project evaluation 

during all phases of emergency response.”142 Prototype programmatic 

agreements are available online.143 

The second reason is money. As noted above, environmental and 

historic resources review processes must be completed before the dis-

                                                      
139. See Essential Eight: Environmental Protection and Strengthening of Ecosys-

tems, UNITED NATIONS OFF. FOR DISASTER RISK REDUCTION, 

http://www.unisdr.org/campaign/resilientcities/toolkit/essentials/view/8 (last visited April 24, 

2014); see also NATURAL HAZARDS CTR., HOLISITIC DISASTER RECOVERY: IDEAS FOR BUILDING 

LOCAL SUSTAINABILITY AFTER A NATURAL DISASTER ii (rev. 2005), available at 
www.riskinstitute.org/peri/images/file/HDR.pdf . 

140. A Model Statewide Programmatic Agreement has been created by the Advisory 

Council on Historic Preservation and the Federal Emergency Management Agency. This 

Model Statewide Programmatic Agreement is designed to be customized by individual states 

and localities.  See Federal Emergency Management Agency Model Statewide Programmatic 
Agreement, ADVISORY COUNCIL ON HISTORIC PRES., http://www.achp.gov/fema-pa.html (last 

updated Sep. 21, 2010) [hereinafter FEMA Model Statewide Programmatic Agreement]. 
141. See COUNCIL ON ENV’T QUALITY EXEC. OFFICE OF THE PRESIDENT & ADVISORY 

COUNCIL ON HISTORIC PRES., NEPA AND NHPA:  A HANDBOOK FOR INTEGRATING NEPA AND 

SECTION 106 (March 2013), available at 
www.achp.gov/docs/NEPA_NHPA_Section_106_Handbook_Mar2013.pdf. 

142. FEMA Model Statewide Programmatic Agreement, supra note 138.  

143. See FEMA Prototype Programmatic Agreement, ADVISORY COUNCIL ON 

HISTORIC PRES., http://www.achp.gov/fema_prototype_pa.html (last updated Dec. 18, 2013); 

see also Programmatic Agreements, FED. EMERGENCY MGMT. AGENCY, 

http://www.fema.gov/environmental-planning-and-historic-preservation-

program/programmatic-agreements (last updated June 15, 2012).  
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bursement of moneys to facilitate the protection or rehabilitation of his-

toric resources. Put simply, not a dime of federal, state, or local moneys 

can flow to restore or repair historic resources until these reviews are 

completed.144 But, if states and/or cities have streamlined regulations 

and a programmatic agreement in place before disaster strikes, these 

reviews can be finished efficiently so that money can be released to help 

rehabilitate historic buildings and homes. Otherwise, many historic re-

sources may be in danger of festering in mold or mildew, or falling due 

to prolonged structural instabilities.145 

IV. CONCLUSION 

This article contributes to an ongoing and longer-term exploration 

of how an index can be used as a tool to build better cities and to pre-

pare them to weather adversity. As a growing body of scholarly work 

examining urban resilience signals, it is more essential than ever that 

cities learn from disaster experiences to both nurture thriving cities and 

bolster their defenses to all manner of adversity. An index promises to 

serve as a transparent, data driven tool to assist in this effort. 

Legal scholars and experienced legal practitioners can make par-

ticularly valuable contributions to the establishment of an index as a 

policy tool. As most of the Index indicators discussed in this article 

show, proficiency at using legal tools and knowing how to navigate legal 

requirements are core competencies for city building and long-term dis-

aster recovery.146 The City Resilience Index promises to support and fo-

cus the day-to-day work of federal and state lawmakers and policy ad-

ministrators. The City Resilience Index also offers agencies at all levels 

of government the opportunity to advance significantly the way they 

think about crafting disaster response laws. 

The federal legislative response to Hurricanes Katrina and Rita 

displayed a restrained and largely reactive view of the federal – state – 

local community development partnership. Under that view, the federal 

                                                      
144. See Louisiana Land Trust, Disclosure of Environmental Factors (copy on file 

with the authors). If a person purchased a so-called Road Home buyout property—a property 

acquired from a Louisiana homeowner who wished to sell her home instead of rebuilding—

from the State of Louisiana’s Louisiana Land Trust (LLT), the prospective purchaser was 

furnished with a disclosure form. The disclosure informed the purchaser that “[b]ased on the 

State of Louisiana’s Office of Community Development’s review of all residential properties 

sold to the State of Louisiana under Option 2 and 3 of the Road Home Program [e.g., the 

buyout program], a review of environmental data bases, site reconnaissance, and comments 

received from various federal, state and local agencies, a number of environmental factors 

and conditions were identified for certain properties that may warrant disclosure.” See id. 
The form also provided several lines for the LLT to check if the property raised any of the 

enumerated environmental or historic review concerns. See id. 
145. See, e.g., Mold & Mildew Preventative Treatment Following Natural Disasters, 

MOLD INSTITUTE USA, http://www.moldinstituteusa.com/Resources/naturaldisaster.php. 

146. See supra Part III.B. 
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government’s principal recovery role was to furnish money to the states, 

provide limited technical assistance to disaster stricken communities, 

and unleash programmatic audits to chase down expected non-

compliance on the back end of disaster recovery projects.147 The City 

Resilience Index reinforces recent federal efforts to calibrate urban revi-

talization policy more effectively than was done for New Orleans and 

the Gulf Coast.148 This new federal approach emphasizes and demands 

coordination, cooperation, and communication between and among fed-

eral, state, and local governments.149 The federal approach to deploying 

                                                      
147. Initial federal recovery legislation from 2005 and 2006 put special emphasis on 

funding HUD Inspector General review and monitoring of local government agencies by 

threatening back-end audits.  HUD official Fred Tombar, III, reported that the State Road 

Home Program was audited over 52 times between June 2006 and August 2009. See Imple-
mentation of the Road Home Program Four Years After Hurricane Katrina: Hearing Before 
the Subcomm. on Hous. and Cmty. Opportunity of the Comm. on Fin. Servs, 111th Cong. 8 

(2009) (statement of Frederick Tombar, Sr. Advisor for Disaster Recovery, U.S. Dep’t of 

Hous. and Urban Dev.), available at http://www.gpo.gov/fdsys/pkg/CHRG-

111hhrg53250/html/CHRG-111hhrg53250.htm.  Congress’ supplemental Hurricane Katrina 

recovery legislation earmarked $9,000,000 for the HUD Inspector General oversight. Mean-

while, the same federal recovery legislation provided only modest funding for technical assis-

tance — $400,000. See H.R. 4939, 109th Cong. (2006) (enacted). 

148. The federal government’s response to the devastating neighborhood impact of 

the mortgage foreclosure crisis represents an example of pairing grant funds with proactive 

technical assistance.  See Notice of Availability: Notice of Funding Availability (NOFA) for 

the Neighborhood Stabilization Program 2 Under the American Recovery and Reinvestment 

Act, 2009, 74 Fed. Reg. 21377 (May 7, 2009). The Neighborhood Stabilization Program 2 

(NSP-2) promoted acquisition and redevelopment of vacant and abandoned properties and 

was designed to help local governments overcome local limitations that may have been ob-

stacles to getting crisis response dollars into a city’s neighborhoods.  See MALLACH, supra 
note 59.  Further, NSP-2 was explicitly data driven to give government grant funds the 

greatest chance of reaching communities in need. See IRA GOLDSTEIN, MAXIMIZING THE 

IMPACT OF FEDERAL NSP INVESTMENTS THROUGH THE STRATEGIC USE OF LOCAL MARKET 

DATA, in REO & VACANT PROPERTIES:  STRATEGIES FOR NEIGHBORHOOD STABILIZATION 65 

(2010), available at http://www.bos.frb.org/commdev/REO-and-vacant-properties/index.htm. 

149. The Sandy Recovery Improvement Act represents one of the chief examples of 

Congress’ efforts to rethink how the federal government can most effectively deliver help to 

state and local governments following catastrophes.  See Disaster Relief Appropriations Act 

and Sandy Recovery Improvement Act of 2013, Pub. L. No. 113-2, 127 Stat. 4. For instance, 

the Sandy Recovery Improvement Act, directs that federal agencies implementing disaster 

recovery projects need not complete separate environmental reviews to satisfy regulatory 

requirements imposed by different regulatory regimes, such as FEMA and HUD administra-

tive rules for environmental review. See Landrieu Praises Passage of Disaster Relief Fund-
ing, Critical Reforms, MARY LANDRIEU: U.S. SENATOR FOR LOUISIANA (Jan. 28, 2013), http:// 

www.landrieu.senate.gov/?p=press_release&id=3580.  Post-Katrina long-term recovery ef-

forts were delayed by such redundant and duplicative requirements.  See id; see also U.S. 

DEP’T OF HOUS. AND URBAN DEV., HURRICANE SANDY REBUILDING TASK FORCE, HURRICANE 

SANDY REBUILDING STRATEGY: STRONGER COMMUNITIES, A RESILIENT REGION 13 (Aug. 

2013), available at 
http://portal.hud.gov/hudportal/HUD?src=/press/press_releases_media_advisories/2013/HUD

No.13-125 (President Obama created the Hurricane Sandy Rebuilding Task Force by Execu-

tive Order, signed December 7, 2012, “to ensure the [Sandy] recovery benefitted from cabi-

net-level focus and coordination” and to “identify[ ] and work[ ] to remove obstacles to resili-

ent rebuilding while taking into account existing and future risks and promoting the long-

term sustainability of communities and ecosystems in the Sandy-affected region”). 
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disaster relief thus eschews the conception of the federal role in disaster 

recovery as one that delivers money to the states, allows local govern-

ments to founder as they implement recovery plans, and then ‘catches’ 

those local governments in frustration or failure through post-hoc au-

dits. A City Resilience Index can be an integral part of a more collabora-

tive way of implementing long-term disaster and urban revitalization 

policy. It can identify the coordinated, concrete and, thus, most cost-

effective steps that cities can take—long before disasters strike or even 

if disaster or crisis never strikes—to neutralize critical community vul-

nerabilities and create more resilient cities. 
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Federal Public Land 
Management and Utah’s 

Transfer of Public Lands Act 

John Ruple 
Research Associate Professor of Law 

Wallace Stegner Center for Land Resources & the Environment 
S.J. Quinney College of Law 

University of Utah 

Rocky Mountain Mineral Law Foundation 
17th Institute for Natural Resources Law Teachers 



Utah’s Transfer of Public Lands Act 

“On or before December 31, 2014, the 
United States shall: 

(a) extinguish title to public lands; and 

(b) transfer title to public lands to the state. . 
. .”       

UTAH CODE ANN. § 63L-6-103(a).  



Spinoff Legislation  
At least 52 bills or resolutions in 14 states:  

Alaska (1), Arkansas (1), Arizona (7), Colorado (6), Idaho (2), Minnesota (1), 
Montana (2), Nevada (2), New Mexico (9), Oregon (2), South Carolina (1), Utah 
(12), Washington (3), and Wyoming (3). 

At least 15 bills or resolutions passed legislatures: 
 13 bills enacted; 
 2 bills enacted and vetoed; and 
 Numerous non-binding resolutions. 

Legislation called for: 
 Federal government to transfer title of public lands to states; 
 Studies of the issues relating to transfer of federal lands to the states;  
 Interstate compacts on public land transfer efforts; and  

Resolutions in support of transfer: 
 Republican National Committee;  
 National Association of Counties;  
 American Legislative Exchange Council (ALEC); and  
 Support from non-Western states.  



“In Utah’s Enabling Act, the citizens of Utah 
agreed to ‘disclaim title’ to, and agreed to refrain 
from taxing the public lands ‘until the title thereto 
shall have been extinguished by the United 
States. . . .’ This disclaimer of title was only 
intended to facilitate the disposal of the public 
lands so that, eventually such lands would 
contribute to the revenue bases of federal, State 
and local governments.” 
 

UTAH CONSTITUTIONAL DEFENSE COUNCIL, TOWARD A BALANCED PUBLIC LANDS POLICY A 
CASE STATEMENT FOR THE H.B. 148: UTAH’S TRANSFER OF PUBLIC LANDS ACT 3-4 

(2012). 

The Legal Justification 



“Old Wine in New Skins?” 
 Sagebrush Rebellion . . . States assert 

ownership of federal public lands 

 County Supremacy Movement . . . States 
assert control over federal public lands 

 Transfer Movement . . . States claim the 
federal government is contractually 
obligated to dispose of federal public land 



The Property Clause 

“The Congress shall have Power to dispose 
of and make all needful Rules and 
Regulations respecting the Territory or other 
Property belonging to the United States. . . .” 
      

U.S. CONST. Art. IV, sec. 2., cl. 2.  



United States v. Gratiot 
39 U.S. 526 (1840). 

“Congress has the same power over [land] as over any 
other property belonging to the United States; and this 
power is vested in Congress without limitation; and has 
been considered the foundation upon which the 
territorial governments rest.” 

“[T]he words ‘dispose of,’ [in the Property Clause of the 
Constitution] cannot receive the construction 
contended for at the bar; that they vest in Congress the 
power only to sell, and not to lease such lands. The 
disposal must be left to the discretion of Congress.” 



United States v. Gardner 
107 F.3d 1314, 1319 (9th Cir. 1997). 

“[A]s the United States has held title to the 
unappropriated public lands in Nevada since Mexico 
ceded the land to the United States in 1848, the land 
is the property of the United States. . . . The United 
States, then, was not required to hold the public 
lands in Nevada in trust for the establishment of 
future states. Rather, under the Property Clause, the 
United States can administer its federal lands any 
way it chooses. . . .” 



Purpose of Federal 
Grant 

Acres Granted by Federal 
Government 

Public schools 5,844,196 (9,132 mi2) 
Public buildings 64,000 (100 mi2) 
Universities 156,080 (244 mi2) 
Ag. & Mining Colleges 200,000 (313 mi2) 
Miscellaneous 1,150,000 (1,797 mi2) 
Total 7,507,729 (11,731 mi2) 

Paul W. Gates, Public Land Law Review Commission, HISTORY OF PUBLIC LAND LAW DEVELOPMENT (1968). 

Federal Land Grants to  
the State of Utah 



Utah Enabling Act  
28 Stat. 107 (1894). 

“Utah shall not be entitled to any further or 
other grants of land for any purpose than as 
expressly provided in this Act.” 
         Sec. 3, cl. 2.  

“That the people inhabiting said proposed 
State do agree and declare that they forever 
disclaim all right and title to the 
unappropriated public lands lying within the 
boundaries thereof. . . .”   Sec. 12.   
        
     

  

  



Utah Enabling Act 

“That the people inhabiting said proposed State do 
agree and declare that they forever disclaim all 
right and title to the unappropriated public lands 
lying within the boundaries thereof; and to all 
lands lying within said limits owned or held by any 
Indian or Indian tribes; and that until the title 
thereto shall have been extinguished by the 
United States, the same shall be and remain subject 
to the disposition of the United States.” 

28 Stat. 107, sec. 3, cl. 2 (1894).  

 



Utah Enabling Act 

“That the people inhabiting said proposed State do 
agree and declare that they forever disclaim all 
right and title to the unappropriated public lands 
lying within the boundaries thereof; and to all 
lands lying within said limits owned or held by any 
Indian or Indian tribes; and that until the title 
thereto shall have been extinguished by the 
United States, the same shall be and remain subject 
to the disposition of the United States.” 

28 Stat. 107, sec. 3, cl. 2 (1894).  

 



Source: Library of Congress 



“In 1887, when the 
Dawes Act provided for 
allotting tribal lands to 
individual Indians, the 
American Indian’s 
heritage in land totaled 
138 million acres. Less 
than 50 years later, when 
the allotment policy was 
abandoned, only 48 
million acres were left in 
Indian hands.”  
 

COHEN’S HANDBOOK OF FEDERAL 
INDIAN LAW § 1.04 (2009). 



In Summary 
 Property Clause power is “without limitation” and 

the US can retain public lands indefinitely  

 Utah was not treated unfairly – it negotiated a 
better deal than most of its peers 

 Multiple disclaimers in the Utah Enabling Act  

 Disposal did not refer to public lands 

 Even if disposal is required, disposal does not 
require a gift to the state 

 Rhetoric shifting away from litigation 



Questions or Comments: 
john.ruple@law.utah.edu 

(801) 581-6545 
 

WSC White Papers are available at:  
http://law.utah.edu/projects/stegner-research-

fellows-program/  

http://law.utah.edu/projects/stegner-research-fellows-program/
http://law.utah.edu/projects/stegner-research-fellows-program/






































Conflict and Collaboration on 
Utah‘s Public Lands 

Stephen Bloch 
Southern Utah Wilderness Alliance 

 
(photos courtesy of Ray Bloxham, SUWA) 

 



Southern Utah Wilderness Alliance  



9MC: Certainty for all sides 
• Real world examples in Utah where energy 

companies, conservation groups, federal land 
management agencies and state government have 
come together to find a path forward 
 

• Protection of large intact landscapes with the 
benefits those systems bring for species, climate 
refugia, etc. 
 

• Energy development in less sensitive areas and 
with better management practices 

 
 

 



Desolation Canyon stretch of the Green River 
Eastern edge of BBC’s West Tavaputs Plateau Project Area 



Desolation Canyon Wilderness Study Area seen from 
Cedar Ridge, southern edge of BBC’s West Tavaputs 

Plateau Project Area 



Peter’s Point, BBC’s West Tavaputs Plateau Project Area 



The Take-Away 

• Certainty through compromise 
 
• Pre-litigation settlement 
 
• It takes time 



Certainty Through Compromise 

•Bill Barrett Corporation 
and conservation groups 
each gave up something 
of value. 

 
 

 



Conservation Groups 
• Surface locations on lands proposed 

for wilderness 
• Support for West Tavaputs record of 

decision 
 

 



Bill Barrett Corporation 
• Relinquish leases in wilderness 

study areas 
• Reduce surface footprint (number of 

surface locations, applicant 
committed environmental 
protection measures, remove old 
surface equipment) 



Pre-Litigation Settlement 

 

 By conducting bilateral 
negotiations before litigation 
was filed, BBC and 
conservation groups had more 
flexibility to think outside the 
box and achieve consensus 

 
 

 



Other companies followed suit 

• Anadarko Petroleum Corp. – 
Greater Natural Buttes 
 

• Enduring Resources – Rock House 
 

• IACX – Twin Bridges 



Trust takes time 

• Building a working relationship – 
particularly among non-traditional 
partners – takes time 

 
• Often overlooked or downplayed, a 

relationship built on trust is an essential 
aspect of any compromise negotiation 



Public Lands Initiative 





Certainty For All Sides 

• Treasured landscapes protected 
• Economic development 
• RS 2477 rights of way/transportation 
• School Trust Lands exchanged and 

consolidated  
• Hunting/fishing/recreation opportunities 
• End to longtime litigation (e.g. land use plans) 

 



Initial Success in Daggett County 

• Trust 
• Support from State, congressional delegation, 

county, SITLA, conservation groups, others 
• SITLA exchange and consolidation 
• RS 2477  
• Treasured landscapes protected as wilderness 

and NCAs; Wild and Scenic River designated 
• Acquisition of federal lands for use by local 

communities 
 
 
 



Trouble on the Horizon 

• Empowered County Commissioners  
• Transfer of Public Lands Act 
• Federal Land Action Group (Reps. Bishop and 

Stewart) 
• Antiquities exemption 
• RS 2477 
• Sagebrush Rebellion v.3 
• Unreasonable expectations 
• Lack of Trust 





Deb Donahue  
Natural Resources Law Teachers 
Salt Lake City, UT, May 29, 2015 

This presentation is dedicated to the memory of Joe Feller. 
 



Presentation will:  
 situate PL grazing in the context of livestock 

production (LSP) generally,  
 discuss link to diet,  
 consider the health & environmental impacts 

of animal-based foods, and 
 describe the potential for: 
◦ mitigating climate change (CC) by decreasing meat 

(esp. ruminant) production, and  
◦ adapting to CC on public lands by reducing or 

eliminating PL grazing.  



Diet 

Environmental 
effects, 

including 
 
 
 

Climate 
change 

 
Livestock 

production 
 
 
 
 
 
 
 

Public-
land 

grazing 

Adaptation Mitigation 



 “one of the top two or three most significant 
contributors to the most significant 
environmental problems, at every scale from 
local to global.”  
◦ FAO 2006. 

 Livestock-based food production:  
◦ causes about one-fifth of global greenhouse gas 

emissions, 
◦ is the key land user and source of water pollution by 

nutrient overabundance, 
◦ competes with biodiversity, and  
◦ promotes species extinctions. 
 Eshel et al., PNAS 2014. 



Graphic by Randall Munroe (XKCD), using data from 
Vaclav Smil, The Earth's Biosphere:   

Evolution, Dynamics, and Change (MIT Press 2003) 



• Percentage of the overall U.S. 
environmental burdens exerted 
by individual animal categories. 
• land 
• water 
• GHGs 
• reactive nitrogen 
 

• “[M]inimizing beef consumption 
mitigates the environmental 
costs of diet most effectively.” 
• Eshel et al., PNAS 2014 

  
© 2014 by National Academy of Sciences 

Environmental burdens imposed by U.S. 
livestock production 



 Scientific Report of 
the 2015 Dietary 
Guidelines Advisory 
Committee (DGAC) 
◦ “Americans need to 

eat less red meat, 
both for their own 
health and for the 
health of the planet.” 
◦ Today: 270 lb. meat 

per year  
 50-60 lb. beef 

 

Double Quarter Pounder® ® McDonald’s 

 
FAO: “Sustainable diets 
are those w/ low envtl. 

impacts which contribute 
to food & nutrition 

security and to healthy 
life for present & future 

generations.” 



 Supply-side GHG emissions (from enteric 
fermentation, mgmt. of grazing soils & manure 
storage) could be reduced by one-third if all 
producers applied the least emissions-intensive 
production practices available.  

 Yet even a one-third cut in emissions would not 
offset emissions from the rising demand  for 
animal-based products. 

 The potential for demand-side  reductions in LSP 
emissions is considerably greater than the total 
estimated reductions achievable on supply side.   
◦ Bailey et al. at 12, citing IPCC (2007), FAO (2013) 
 
 



 Regardless of emissions reductions in other 
sectors, we will not  be able to hold the avg. global 
temperature increase to 2º C. if we don’t curb 
demand for animal-based foods.   

 Reducing LSP would provide probably the best 
opportunity to reduce methane, which would 
achieve benefits more rapidly than cuts in CO2 
from other sectors.  

 Reducing ruminant numbers & methane would 
“lessen the likelihood of irreversibly crossing . . . 
tipping points into a new climatic state.” 
◦ Ripple et al., Nature Climate Change 2014. 
 
 



NASA image 
http://science.nasa.gov/science-news/science-at-

nasa/2014/09oct_methanehotspot/ 
 

“Cow fart”  
by Dan Pointer 

San 
Joaquin 
Valley 

San Juan Basin 

Methane 
hot-spots 



Global “[a]verage carbon 
equivalent footprint of 
protein-rich solid foods per 
kilogram of product . . . . 
Extensive beef involves 
cattle grazing across large 
pastoral systems, whereas 
intensive beef typically 
involves feedlots. . . .” 
Ripple et al., Nature Climate 
Change 2014, Fig. 2.  

Cattle on  
pasture or 
rangeland 
produce 

more 
methane. 



 Diet’s role in PL beef production 
◦ “Nation’s need  for . . . food . . . and fiber from the 

public lands,” 43 U.S.C. § 1701(a)(12) 
◦ (Perceived) impediments to reducing demand for beef 

also thwart changes in PL grazing policy. 
 Envtl. costs are huge: proportionate to the area 

devoted to LSP, not the volume of beef. 
 Plus, potential for promoting adaptation to CC by 

ending grazing is substantial. 
◦ potential for mitigating  CC may also be significant 
 



 Western public lands 
→ 2/3 of runoff in 
the West. 

 230 million PL acres  
are grazed 

 70+ percent of 
public lands and 
water are managed 
for  livestock 
production (mostly 
beef). 

 In contrast > > > 

Land, water & livestock production 



 In contrast, roads, timber harvest, and 
wildfires combined  occupy only 0.8 
percent of BLM lands and 2.3 percent 
of national forests. 
◦ Beschta et al., Envtl. Mgmt. 2013 

 Impacts of grazing  >  >  > 



 landscape- and watershed-scale impacts  
◦ soil compaction & erosion, reservoir sedimentation, 

degraded water quality, lowered water tables, alien 
invasive plant introductions, removal of vegetation, 
plant community changes, habitat alteration, species 
imperilment (incl. “persecution of large predators”), 
water removal for irrigated feed 

 streams  
◦ remove riparian vegetation, trample banks, widening or 

incision, reduce groundwater and stream flow, elevate 
water temperature, increase turbidity and 
sedimentation, eutrophication, pollution 

 climate change 



 Climate change in the western US is expected to 
amplify ‘‘‘combinations of biotic and abiotic 
stresses that compromise the vigor of 
ecosystems—leading to increased extent and 
severity of disturbances.’’’ 
◦ Beschta et al. 2013 (quoting Joyce et al. 2008) 

 E.g., western PLs will become drier and subject to 
more extreme floods, droughts, fire events & 
invasive plants. Grazing exacerbates  CC effects on 
streams, riparian areas, and uplands. 
◦ See Hughes 2014; Beschta et al. 2013, 2014; FWS 2010. 
 



 Effects of climate change on ecosystems 
can be ameliorated by reducing 
environmental stressors, such as land & 
water uses. 
◦ See, e.g., Beschta et al. (2013) (citing Julius et al. 

2008; Heller & Zavaleta 2009; Prato 2011); see 
also Glicksman 2012. 

 Suggests an obvious recommendation > > >  



 Removing livestock (or reducing their #s, 
followed by new mgmt.) would facilitate 
ecosystem recovery and improve resiliency.  

 Given the extent, impacts, and marginal 
economics of PL grazing, ending grazing 
would be the single most effective  means for 
maintaining or improving ecological integrity 
and providing valuable ecosystem services 
during a changing climate. 
◦ R.L. Beschta et al.,Envtl. Mgmt. (2013). 
◦ Note: Beschta et al. 2013 considered wild & feral 

ungulates as well. 



 is consistent with these recommendations for 
ecosystem adaptation  to climate change: 
1. protect key ecosystem features (e.g., soil  

properties, riparian areas);  
2. reduce anthropogenic stressors; 
3. protect a variety of forms of a species or ecosystem 

(representation);  
4. protect more than one example of each ecosystem 

or population (replication);  
5. protect refugia (i.e., areas that can serve as sources 

of ‘‘seed’’ for recovery or as destinations for 
climate-sensitive migrants)’ and 

6. help restore ecosystems. 
 See Beschta et al. (citing Julius et al. 2008, at 1-3). 



 Riparian areas comprise < 2% of the West.  
They provide essential habitats for ≈80% 
terrestrial wildlife species, and crucial aquatic 
habitat for fish through their effects on food 
webs, water quality (incl. temperature), 
channel morphology, and fish cover. 

 Cattle tend to congregate in riparian zones 
(with widely recognized envtl. consequences). 

 These areas are also highly vulnerable to 
effects of climate change. 







Photo © Katie Fite, WWP 





© Paul Ruprecht, WWP 



Reprinted in Robert 
L.. Beschta,  Debra 
L. Donahue, et al., 
Adapting to Climate 
Change on Western 
Public Lands: 
Addressing the 
Ecological Effects of 
Domestic, Wild, 
and Feral 
Ungulates,  
51 ENVTL MGMT  
474-491 (2013). 
 

Livestock 
in 

Riparian 
Areas 



Barnhardy Meadow, 
Hart Mountain  
National  Antelope Refuge 

Source:  Jonathan L. 
Batchelor et al., 
Restoration of 
Riparian Areas 
Following the 

Removal of Cattle in 
the Northwestern 

Great Basin, 55 
ENVTL. MGMT. 930–42 

(2015) 







 “Simply removing cattle from areas may be all 
that is required to restore many degraded 
riparian areas in the American West.” 
◦ “The strong increase in willow cover . . . suggests that 

riparian systems at Hart Mountain are more stable, 
provide better habitat for many species, and are more 
resistant to erosion than when cattle were present.” 

◦ In each respect, riparian systems have greater potential 
to adapt to climate change.  

 See also Beschta et al., citing numerous studies and 
reviews. 

 
 



 “It’s time to grab the bull by the 
tail and look it straight in the 
eye.” 
◦ a Wyoming legislator, c. 1985 



 
White House Initiatives Related to 

Climate Change and  
Livestock Grazing 

 
 

Hillary M. Hoffmann 

Recent White House Directives Related to  
Climate Change and Livestock Grazing 

Hillary M. Hoffmann, Vermont Law School 
Law Teachers Institute, May 2015  



Chronology of Relevant Executive 
Actions/Directives 

• 1990 – Global Change Research Act of 1990 
– est. U.S. Global Change Research Program – funding for 

research to improve understanding and resilience to 
climate change  

• Oct. 5, 2009 – Federal Leadership in Environmental, 
Energy, and Economic Performance (Exec. Order 
13514) 
– Created Interagency Climate Change Adaptation Task Force 

• Nov. 1, 2013 – Preparing the United States for the 
Impacts of Climate Change (Exec. Order 13653) 

• Nov. 2014 – Climate Task Force Recommendations 
pursuant to 2013 (Exec. Order 13514) 
 



2013 Exec. Order Summary 

• Agencies should engage in: 
– partnerships and information sharing at all levels 

of government 
– risk-informed decisionmaking and tools to 

facilitate it 
– adaptive learning 
– preparedness planning 



2013 Exec. Order Summary 
• Agencies must: 

– Identify and seek to remove barriers that discourage 
actions to increase resilience to climate change 

– Reform policies that increase the vulnerability of natural 
systems, natural resources to climate change risks 

– By Aug. 2014, Dep’ts of Interior & Ag. (with CEQ and OMB) 
shall complete an inventory and assessment of completed 
and proposed changes to their land and water related 
policies, programs, and regulations necessary to make the 
“Nation’s watersheds, natural resources, and ecosystems … 
more resilient in the face of a changing climate” 

– Where possible, the inventory shall focus on climate 
resilience and carbon sequestration 

– Assessement shall include a timeline and plan for 
implementation 



 2013 Exec. Order, Sec. 5: Agency 
Adaptation Plan Requirements  

• Identify/assess climate change related impacts/risks 
• Description of existing or future actions to manage 

climate risks and build resilience 
• Description of how agency will consider the need to 

improve climate adaptation and resilience, including 
“leasing”  

• Description of coordinated interagency efforts 
necessary 

• Regular reporting on progress.  First report due Mar. 
2014, and then once per year after the quarterly 
National Climate Assessment Report due. 



2014 Executive Task Force 
Recommendations/Developments 

• Most specific recommendations relate to 
coastal flood risk and food resilience 

• Climate toolkit for decisionmakers 
• Climate education and literacy initiative 
• Not much related to public lands, or anything 

related specifically to grazing 

http://toolkit.climate.gov/


USDA Actions 

• 2014 USDA Climate Adaptation Plan, USFS 
– Nothing about grazing specifically 
– Emphasizes conservation, restoration, and 

resiliency (as goals) 
– FS “Roadmap” 
– Performance Scorecard 
– Global Change Research 
 Strategy 
– 2012 Planning Rule 

 



USDA Climate Concerns 

• Shifts in air temperature 
• Shifts in water temperature, precipitation 

patterns & amounts 
• Extreme weather events 
• Pests and pathogens 
• Length of fire seasons, frequency of fires, and 

fire intensity 
 



DOI Actions 

• 2013 DOI Climate Change Adaption Plan 
(focused on assessing climate vulnerabilities) 

• 2014 DOI Climate Change Adaptation Plan 
(focused on implementing 2013 Exec. Order & 
Climate Change Adaptation Policy) 
–  Climate Change Adaptation Policy discusses 

adaptation strategies and advocates using best 
available science  
 



2014 Climate Change Adaptation Plan 
Predictions Affecting Grazing 

• “Changes in precipitation patterns may cause 
impacts to …  livestock forage … .” 

• “More uncertainty in sustainable forage 
production… .” 

• “Less water for … domestic livestock” 
• BLM-specific priorities 

– Vulnerability assessments 
– Strengthening landscape level planning efforts 

 





May 21, 2015 National Security News 
CC is a “threat multiplier”; 
“immediate risk to nat’l security” 

Defense $ bill riders for greater sage 
grouse and lesser prairie chicken 



Climate Change & Grazing? 
•Logging → forest management 
•Grazing → range management 

• coordinate with mining, recreation, etc. 
• Lesser Prairie-Chicken Interstate Working 

Group Range-Wide Conservation Plan 
• address fire, drought, insects, pathogens 



Federal Range Management 
Leadership 

• Grazing termination 
• Hart Mountain National Antelope Refuge 

(1991) 
• Passive restoration 

• Grazing only for range objectives 
• Little Pend Oreille NWR 

• CCP 2000; HMP 2005 
• specific fields for livestock rotation 
• Stevens County v. U.S. DOI, 507 F.Supp.2d 

1127 (E.D. Wash. 2007) 
 

 

Batchelor J.L., William J. Ripple, Todd M. Wilson & Luke E. Painter (2015). Restoration of Riparian Areas Following the 
Removal of Cattle in the Northwestern Great Basin, Environmental Management, DOI: 10.1007/s00267-014-0436-2 

http://dx.doi.org/10.1007/s00267-014-0436-2
http://dx.doi.org/10.1007/s00267-014-0436-2
http://dx.doi.org/10.1007/s00267-014-0436-2
http://dx.doi.org/10.1007/s00267-014-0436-2
http://dx.doi.org/10.1007/s00267-014-0436-2
http://dx.doi.org/10.1007/s00267-014-0436-2
http://dx.doi.org/10.1007/s00267-014-0436-2


Public Land Management & CC Adaptation 
• Planning tools 

• vulnerability assessments 
• decision analysis 

• Adaptive management 
• specific objectives 
• monitor measures 
• triggers for review 
• iteration 

• Landscape-scale strategies 
• refugia 
• enlarge footprints 

• connectivity 
• act outside 

• Resistance, Resilience, Transformation 
• Information networks 
• Reduce stressors (threat-mulitpliers) 

 





What Do We Know About Range Mgt.? 
• LRMPs; RMPs 
• Allotment Mgt. Plans 
• Grazing Permits 
• Annual Operating Instructions & Annual 

Grazing Schedules 



How Can We Learn About Range Mgt.? 
• Administrative and judicial decisions 
• On-the-ground; in-the-water actions 
• Collaborations 
• Adaptive management iterations 

 











Summary of GSENM Grazing 
• Grazing allotments cover 1.82 million acres of the 1.9 million acre Monument. 

The Monument Proclamation provides that it does not affect “existing permits or 
leases for, or levels of, livestock grazing on Federal lands within the monument.” 

• The Grand Canyon Trust has purchased a few allotments in key areas from willing-
seller ranchers in order to retire them from grazing. Retirement of allotments the 
Trust purchased in 1998  were endorsed by the Utah Governor and its Division of 
Wildlife, and BLM amended its plan in 1999 to reallocate that forage to wildlife 
and watershed restoration. Retirement of a few other allotments purchased by 
the Trust in succeeding years were initially endorsed by Interior Secretary Norton 
and Utah Congressman Cannon as exemplars of free market environmentalism, 
but after opposition from some politicians, BLM retreated and refused to close 
them, even after the federal courts upheld the Trust’s acquisitions. Some of these 
allotments are being held in temporary non-use status.   

• Other than the allotments closed by the 1999 plan, permitted AUMs are 
unchanged on open allotments from pre-monument levels. Actual use has 
declined in response to severe drought conditions in recent years. 

• Last year BLM launched a process, with NEPA,  to reexamine grazing in the 
Monument. 

• Recently Utah Senators Hatch and Lee have introduced S. 365, which would direct 
the Interior Secretary to “restore livestock grazing to the level of usage … that 
existed as of September 17, 1996,” the date the Monument was established.  
 



Conserving Biodiversity in 
the Anthropocene: Has the 

Law Kept Pace with Our 
Changing Planet? 

Moderator: 
FEDERICO CHEEVER, University of Denver Sturm College of Law 

 
Panelists: 

DALE D. GOBLE, University of Idaho College of Law 
DANIEL ROHLF, Lewis & Clark Law School 

KALYANI ROBBINS, Florida International University College of Law 



A species is “conservation reliant” if … 

• It requires conservation management to 
maintain societal population and/or 
distribution goals 

• (Goble, et al.) 



Conservation reliance is … 

• a spectrum representing the degree to 
which a species needs direct human 
intervention to manipulate individual 
members of that species at some point in 
their life cycle or the species needs direct 
human intervention in the form of ongoing 
physical or biological changes in its 
environment to persist in the wild. 

• (Rohlf, et al.) 



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=SUTgyO8-_yW4lM&tbnid=H0WVIQ23qOsuOM:&ved=0CAUQjRw&url=http://eideard.com/category/politics/&ei=qUxXUrPxCZiy4AO41IDIDw&bvm=bv.53899372,d.d2k&psig=AFQjCNFBSejD8N46QgZTjc_9-NkJOn8_4Q&ust=1381539279730251


Invasives 

 

http://www.google.com/url?sa=i&rct=j&q=kudzu&source=images&cd=&cad=rja&docid=4ED4tJ4MkekWEM&tbnid=D1kcsN715-0r8M:&ved=0CAUQjRw&url=http://visitsandyspringsga.blogspot.com/2011/12/december-11-2011-kudzu-vine-that-ate.html&ei=KjKWUaOvOYy89gS084HwCw&bvm=bv.46340616,bs.1,d.aWM&psig=AFQjCNGT5PYISwDB00JzhvJv-oKpb3KuSw&ust=1368883979940328
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For millennia, humans have been affecting populations
of other species through hunting, habitat alteration,

and the introduction of exotic species. The globalization
of world economies and a six-fold increase in human pop-
ulations over the past 150 years have dramatically

changed the temporal and geographic scales of these
effects, leading to widespread concern about the accelerat-
ing pace of species loss. As these losses have become
increasingly apparent, many governments have imposed
regulatory restrictions on activities that harm declining
species (Male 1996; Goble et al. 1999). In the US, the
Endangered Species Act (ESA) is the primary source of
protection for at-risk species. The Act’s goal is to
“recover” listed species; that is, to bring the species to the
point at which the protection provided by the Act is no
longer necessary [ESA secs 2(b), 3(3)].

As it is currently interpreted, the ESA establishes a lin-
ear process for achieving recovery. When a species is
determined to have a high extinction risk, it may be listed
as endangered or threatened under section 4. Following
listing, the responsible federal wildlife agency (eg the US
Fish and Wildlife Service [USFWS] or NOAA Fisheries
[NOAA]) prepares a recovery plan that specifies how the
threats to the species will be ameliorated, so that protec-
tion under the Act is no longer required. In the interim,
the species is protected under the Act through both regu-
latory measures, such as a prohibition against take [ESA
sec 9(a)(1)(b)] or jeopardizing the species [ESA sec
7(a)(2)], and incentives, such as federal funding to states
[ESA sec 6(d)]. 

The most common threats facing imperiled species in
the US are habitat degradation and invasive species
(Wilcove et al. 1998). These threats will often require
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The recovery (delisting) of a threatened or endangered species is often accompanied by the expectation that
conservation management of the species will no longer be necessary. However, the magnitude and pace of
human impacts on the environment make it unlikely that substantial progress will be made in delisting
many species unless the definition of “recovery” includes some form of active management. Preventing
delisted species from again being at risk of extinction may require continuing, species-specific management
actions. We characterize such species as “conservation-reliant”, and suggest that viewing “recovery” as a con-
tinuum of states rather than as a simple “recovered/not recovered” dichotomy may enhance our ability to
manage such species within the framework of the Endangered Species Act. With ongoing loss of habitat, dis-
ruption of natural disturbance regimes, and the increasing impacts of non-native invasive species, it is prob-
able that the number of conservation-reliant species will increase. We propose the development of “recovery
management agreements”, with legally and biologically defensible contracts that would provide for continu-
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In a nutshell:
• For many endangered species, recovery in the sense of full self-

sufficiency is an unattainable goal 
• Instead, recovery should be viewed as  a continuum rather than

a simple recovered vs not recovered condition
• “Conservation-reliant species” can maintain self-sustaining

wild populations with ongoing management actions 
• Ongoing conservation management under the Endangered

Species Act (ESA) will require actions by state and local gov-
ernment as well as private and governmental landowners

• The ESA should be viewed as a way to create cooperative man-
agement relationships among all concerned parties

• Recovery management agreements can formalize these cooper-
ative relationships and provide assurances that necessary con-
servation management actions will continue following delist-
ing of conservation-reliant species
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active management, either to maintain habitat quality or
to control invasives (Wilcove and Chen 1998). For most
species, there is no specifically targeted legal protection
other than the ESA or its state counterparts (Doremus
2000; Goble in press). Some laws target specific taxo-
nomic groups (eg Bald and Golden Eagle Protection Act,
Marine Mammal Protection Act), but such statutes are
not as comprehensive as the ESA (eg they lack habitat
protection provisions) and are not applicable to the
majority of listed species. Other, less specifically focused
laws incidentally protect habitat (eg Clean Water Act,
state wetland laws, local zoning regulations), but such
general statutes are unlikely to provide sufficient protec-
tion to most listed species. 

Since the inception of the Endangered Species Act in
1973, the number of endangered and threatened species
listed has risen steadily (Figure 1). Although many of
these species are better off today than when they were first
protected under the Act, few species have improved suffi-
ciently to declare them recovered. Of 1260 listed species
in the US and its possessions, 13 have been delisted (ie
“recovered”; Web Table 1), and an additional 22 species
have made sufficient progress towards recovery to be
downlisted from endangered to threatened (Web Table 2).
Given the complexity of threats faced by species (Wilcove
et al. 1998), the limited funding of recovery efforts (Miller
et al. 2002), and the fact that it took many species decades
or centuries to reach a point of acute vulnerability
(Wilcove et al. 1993), it is unrealistic to expect that many
more species would have recovered during the 30 years the
Act has been in effect. The magnitude of the threats, and
the likelihood that most will increase in intensity and per-
vasiveness, suggest that few additional species are likely to
be delisted without some form of continuing management
to keep them from slipping back into a threatened or
endangered condition. 

The ESA is a complex statute. We cover many of these
complexities elsewhere (Goble et al. in press; Scott et al. in
press). Our focus here is on recovery, a topic that has
become a major target for critics of the Act (US House of
Representatives 2005). We propose a reconceptualization

of “recovery” that recognizes it as a continuum. We then
examine how this approach would apply to “conservation-
reliant species” – species that are at risk from threats so
persistent that they require continuous management
intervention to maintain population levels above those
that would trigger listing as threatened or endangered.
Finally, we propose formalizing an existing practice of cre-
ating species-specific recovery management agreements
that would ensure against future declines of such conser-
vation-reliant species.

� Recovery concepts

In practice, there is no single concept of what constitutes
“recovery”. For example, the USFWS recovery goal for
the grizzly bear (Ursus arctos) in the conterminous 48
states would result in the species occupying less than 5%
of its pre-Columbian range (USFWS 1993). In contrast,
the recovery plans for the bald eagle (Haliaeetus leuco-
cephalus) call for a range that would approximate its pre-
Columbian status (USFWS 1983, 1984, 1986).

The final delisting rules for the 13 delisted species also
indicate how recovery has been defined in practice (Panel
1). Some species were threatened by clear and remediable
threats. The Aleutian Canada goose (Branta canadensis
leucopareia), for example, was listed as a result of the intro-
duction of foxes (Vulpes spp) to its nesting grounds on sev-
eral islands in the Aleutians; removal of the foxes from
these islands eliminated the threat and allowed the species
to recover. Continuing conservation management for the
goose relies on existing instruments such as the Migratory
Bird Treaty Act, flyway councils, and state waterfowl regu-
lations. In the case of species for which there is a high
probability of threats recurring, it has been necessary to
fashion new management agreements as a precondition
for delisting (Panel 1). For example, Robbins’ cinquefoil
(Potentilla robbinsiana) was at risk from trampling and col-
lecting; a management agreement was drafted that man-
dated fencing and onsite personnel to prevent trampling
and taking of specimens. With these safeguards in place,
the species was delisted (USFWS 2002). Justifications for
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Figure 1. Listings of threatened and endangered species since
1967 (USFWS 2004).

Panel 1. Criteria for assessing whether a species is
conservation-reliant
• Threats to the species’ continued existence are known and

treatable
• The threats are pervasive and recurrent, eg nest parasites, non-

native predators
• The threats render the species at risk of extinction, absent

ongoing conservation management
• Management actions sufficient to counter threats have been

identified and can be implemented, eg prescribed fires, restric-
tions on grazing or public access, predator or parasite control

• Federal, state, or local governments – often in cooperation
with private or tribal interests – are capable of carrying out the
necessary management actions as long as necessary. (“In per-
petuity” is a lightning rod)
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the 22 species reclassified from endangered to threatened
status (Web Table 2) are similar. 

These examples suggest that a new, more nuanced view
of recovery is needed to replace the simplistic “not recov-
ered/recovered” dichotomy and to recognize the role of
active conservation management. If a species can be
delisted when there is a reasonable certainty that the
human intervention needed to sustain the species in the
wild will be supplied, then the objective of the ESA
becomes one of fostering that intervention.

� The recovery continuum

Recovery goals are often specified in terms of increasing
the abundance of a species above some threshold. Rather
than being a “yes/no” threshold, however, recovery is bet-
ter viewed as a continuum of varying levels of human
intervention or management (Figure 2). Species can be
viewed operationally as “recovered” at several levels
along this continuum.

The most extreme condition is represented by a species
that occurs only in captivity. In the US and its possessions,
examples include the Guam Micronesian kingfisher
(Halcyon cinnamomina cinnamomina), Hawaiian crow
(Corvus hawaiiensis), and ten species of plants – Haha
(Cyanea pinnatifida), Hau kuahiwi (Hibiscadelphus giffar-
dianus and Hibiscadelphus hualalaiensis), oha wai (Cler-
montia peleana), Cooke’s Koki’o (no scientific name avail-
able), Lo’ulu (Pritchardia affinis), Phyllostegia waimeae (no
common name), Alsinidendron obovatum (no common
name), Silene alexandri (no common name), and Silene perl-
manii (no common name) (USFWS 2004; T Pratt pers
comm; Figure 3). Other species may be sustained in the
wild only through continued releases
of captive-bred individuals, such as the
California condor (Gymnogyps cali-
fornianus; Figure 4) and Attwater’s
greater prairie chicken (Tympanuchus
cupido att-wateri). Because such popu-
lations are sustained only under artifi-
cial conditions, it is inappropriate to
consider either of these levels as
“recovered”; to do so would be incon-
sistent with a principal objective of
the ESA – namely, “to provide a
means whereby the ecosystems upon
which endangered species and threat-
ened species depend may be con-
served” [ESA sec 2(b)].

Other species may persist with recur-
rent intervention to maintain suitable
habitat. For example, Kirtland’s war-
bler (Dendroica kirtlandii) requires pre-
scribed burns to maintain appropriate
jack-pine habitat structure. Similarly,
continuing intervention may be
needed to ameliorate threats; success-

ful recruitment of least Bell’s vireo (Vireo bellii pusillus)
requires the mitigation of brown-headed cowbird (Molothrus
ater) parasitism.  Many species, such as the least tern (Sterna
antillarum) or Hawaiian land birds, require protection from
human disturbance and predators (Figure 5). Finally, some
species can maintain viable populations under existing, non-
ESA regulatory mechanisms without further direct interven-
tion (apart from restrictions on purposeful killing) once the
threats to their existence have been removed. Species such as
the peregrine falcon (Falco peregrinus; Figure 6) or gray wolf
(Canis lupus) fall into this category.

If different points along this continuum are to qualify as
“recovered” given the necessary management or interven-
tion to stabilize a population or habitat, the key issue
becomes whether there is a reasonable certainty that the
human intervention will continue. Consider a fire-depen-

Figure 3. Lo’ulu palm (Pritchardia affinis) – no longer exists in the wild (UFWS
2004).

Independent

Adapted to anthropogenic environments peregrine falcon
gray wolf

Maintains viable populations under existing non-ESA                             American alligator
regulatory mechanisms  gray whale,

brown pelican
Periodic intervention Kirtland’s warbler

Continuous intervention to eliminate                                           Robbins’ cinquefoil,
or decrease a limiting factor   Hawaiian gallinule

Continuous intervention to restore
desirable ecological processes at                          Salmon and other
landscape level fishes of large rivers

Sustained in wild as
a result of captive California condor
releases
Only occurs in Guam kingfisher,
captivity Lo’ ulu palm

Dependent

Stages of
recovery

Figure 2. The recovery continuum.
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dent, endemic plant that occurs on only a few sites, most of
which have been acquired as preserves by The Nature
Conservancy or incorporated into the National Wildlife
Refuge System, so that it is reasonably certain that the nec-
essary management will occur. Is this situation sufficient to
classify the plant as recovered, even if the species would
not be able to maintain viable populations without such
management? If not, does this mean that “recovery” is
reserved for only those species that can survive unaided by
human intervention? Or does “recovery” require more
than a “reasonable certainty” that the required human
intervention will be supplied for the foreseeable future?

� New tools and concepts

Conservation-reliant species

Past experience with recovery efforts and the need for
species-specific management plans that confer adequate

protection after delisting raise the question:
are there listed species for which no protec-
tion is required, beyond existing regulatory
mechanisms? We suspect that the only “walk-
away” species are likely to be those few that
are threatened by clear and remediable
threats that are highly unlikely to recur. Most
listed species will require continuous manage-
ment action in order to maintain their recov-
ered status. They are “conservation-reliant”
species, in other words, species that can main-
tain a self-sustaining population in the wild
only if ongoing management actions of
proven effectiveness are implemented. A
“self-sustaining” population should be able to
remain stable or increase over time without
human assistance to reproduction or dispersal
in the wild. Although occasional transloca-
tions to maintain genetic diversity would not
violate this notion of a self-sustaining popula-
tion, frequent translocations to overcome

anthropogenic dispersal barriers or to compensate for
losses due to predation, disease, or other mortality factors
would.

Examples of management actions that would meet our
criteria for defining “conservation-reliant” include control
of invasive species, the recurring use of prescribed fire to
maintain suitable habitat, restrictions on grazing or public
access, predator control, regularly scheduled water releases
from dams, or limited translocations to maintain genetic
diversity. We would not consider species to be conserva-
tion-reliant if they are dependent upon releases of captive-
reared individuals (eg California condor or hatchery-
reared salmon; Myers et al. 2004) or manipulation of large
portions of a species’ population rather than manipulation
of its habitat (eg barging of salmon smolts across dams to
overcome migration barriers; Ward et al. 1997; Levin and
Tolimieri 2001; Figure 7). Considering a species to be
recovered on the basis of populations sustained only

Figure 5. (a) Maintenance of positive rates of reproduction for many species, such as the least tern (Sterna antillarum), is
dependent on elimination of human disturbance, or (b) in the case of many Hawaiian forest birds, predator control.
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Figure 4. California condors (Gymnogyps californianus) are currently
maintained in the wild only as a result of releases from the highly successful
captive propagation efforts (Burnham et al. in press). These are the cages from
which they are released at the Grand Canyon. 
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through captive propagation, removal from the wild, or
artificial migration is inconsistent with the objective of
the ESA to conserve ecosystems [ie ESA sec 2(b)]. 

The conservation-reliant species concept serves at least
two purposes. First, it explicitly acknowledges that the sim-
plistic model of recovery – a species is listed, steps are taken
to resolve the threats, the species is delisted and lives hap-
pily ever after – is unrealistic. Most rare species are depen-
dent upon ongoing conservation management. Second,
and more important, the conservation-reliant species
concept can assist in recovery by allowing a species whose
population has stabilized at or above its recovery goals to
be delisted, even though the threats to its existence can
only be successfully mitigated rather than eliminated by
ongoing conservation management. Robbins’ cinquefoil
is one example of a conservation-reliant species that has
been delisted. The management agreements that the
USFWS has implemented for this species provide a
model of a successful effort. A species that falls short of
recovery goals but which can be sustained with continu-
ing conservation management can be reclassified as
threatened. This gives meaning to a category intended to
be an intermediate point between endangered and
unlisted, but that has often been indistinguishable from
endangered. For these threatened, conservation-reliant
species, statutory restrictions could be replaced with more
flexible regulations as long as the needed management is
being supplied.

Recovery management agreements

Conservation-reliant species depend on continuing con-
servation management. Some agency or organization
must therefore assume responsibility for those actions. To
facilitate the recovery of conservation-reliant species,
and to provide assurances that the species will be ade-
quately protected following delisting or reclassification,
we propose the creation of a new group of conservation
agreements under section 10 of the ESA [ESA sec
10(a)(1)(A)]. These “Recovery Management Agree-
ments” (RMAs) would include both a set of biological
standards and a set of legal requirements that the conser-
vation management plan must satisfy. The species’ recov-
ery plan should provide guidance for the development of
an RMA. The biological standards would be determined
by the known and treatable threats the species faces. In
addition, the RMA should be operational well before the
species is downlisted or delisted. This will provide the
track record necessary to ensure that the management
actions are in fact mitigating the threats to the survival of
the species.

The legal requirements for recovery should also be for-
malized through an RMA. The instrument will consist of
an enforceable contract between the federal wildlife
agency and another entity with the authority and finan-
cial resources to provide the necessary conservation man-
agement for the foreseeable future. Typically, the latter

will be a federal land-management agency or a state,
tribal, county, or municipal government; in appropriate
circumstances, it could be a non-governmental organiza-
tion with the resources to fulfill long-term obligations and
a track record of doing so successfully. It is imperative that
all agencies and organizations involved in the required
management participate in drafting the RMA.

RMAs operate by transferring some or all management
authority from the federal wildlife agency to the conserva-
tion manager. This transfer can promote recovery because

Panel 2. Requirements for Recovery Management
Agreements (RMAs)
To satisfy legal and biological requirements, RMAs would neces-
sarily include:

• Biological goals tied to the recovery plan
• Explicit management actions that reflect the risks facing the

species
• Adaptive management strategies that ensure that the RMA is

evaluated and revised regularly
• A defined duration
• Assurances by the conservation manager of its ability to imple-

ment the agreement
• Incidental-take authority may also be necessary for manage-

ment actions undertaken before delisting of the species

Figure 6. Peregrine falcons (Falco peregrinus) have found
homes in cities from San Diego to New York. They have
successfully nested on buildings and bridges and feed on feral
pigeons, starlings, and other city-dwelling species. 
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of the broader range of authorities available to some local
partners (eg the power of state and local governments to
zone land uses). As a species nears its recovery goals, or
the point at which existing management is likely to be suf-
ficient to maintain a target abundance and distribution,
an RMA would be negotiated. The conservation manager
would assume responsibility, subject to federal oversight.
This transition would give the conservation manager
experience and allow the federal agency to develop confi-
dence in the manager. 

Section 4 of the ESA specifically recognizes that state
and local governmental actions to conserve species are
relevant to the decision to delist a species [ESA sec
4(b)(1)(A)]. There is also precedent for the use of inter-
governmental agreements to facilitate recovery (eg Safe
Harbor agreements; USFWS 1998, 1999). Our proposal is
an extension of such existing practices and a formalization
of the elements of successful management agreements
(Panels 1 and 2). 

� Conclusions

There is a developing consensus that additional tools are
needed if we are to increase the effectiveness of efforts to
protect imperiled species. We have argued for the value –
indeed, the necessity – of casting recovery of such species
in a broader context than the current model. One reason
for doing so is to recognize the fact that both species and
their environments are dynamic. Natural or anthro-
pogenic changes such as droughts, wet years, or the re-
establishment of fire as an ecological process can result in
recovery of a species previously considered to be unrecov-
erable. Alternatively, these forces can erase years of con-
servation progress, as happened in Puerto Rico when
Hurricane Hugo killed nearly half of the wild population
of Puerto Rican parrots (Amazona vittata; Wide 1991).
Changes in human activities over time can also have

important consequences for wildlife. For
example, farm consolidation resulting in
hedgerow elimination, the creation of pro-
grams such as the Conservation Reserve
Program, or shifts in timber production illus-
trate how land-use changes create a con-
stantly shifting stage on which recovery
efforts play out.

For many species, the factors that led to
their at-risk status stem from irreversible
human alterations of the environment, such
as destruction of habitat or increasing num-
bers of non-native species. Under these con-
ditions, active, continuing management
must be part of the recovery strategy. If there
is a reasonable certainty that such manage-
ment will be provided, there is little value in
continuing to list these species as endan-
gered or threatened. Regarding them as con-
servation-reliant species may be a more real-

istic alternative.
Ultimately, of course, the determination of how much

the risk of extinction must be reduced to constitute
“recovery” is a societal decision. Societal values determine
how much effort or how many resources should be allo-
cated to preventing extinctions and maintaining popula-
tions of rare or threatened species. Regardless of the con-
servation targets chosen, the requirements for continuing
conservation management must be included in the bal-
ance sheet. Fully implementing recovery management
agreements, and the resulting restrictions in land uses, will
impose monetary costs. It has been estimated that some
$32–42 million per year (1997 estimates) would be
required to manage currently occupied habitats for the
approximately 60% of the listed species threatened by
alien species or the disruption of fire regimes (Wilcove
and Chen 1998). Given these ongoing management costs,
our proposal to include such management in defining
recovery may seem unrealistic. If we can adjust the regula-
tory restrictions imposed by the ESA to achieve progress
in moving listed species into a relatively secure status by
adopting the concepts of a continuum of recovery and of
conservation-reliant species, however, the gains will more
than justify the costs. 
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Figure 7. Downstream migrating salmon smolts are collected at federal
hydropower dams, loaded onto barges, and transported to the Columbia River
estuary.
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Conservation-Reliant Species

Dale D. Goble, John a. Wiens, J. Michael scott, tiMothy D. Male, anD John a. hall

A species is conservation reliant when the threats that it faces cannot be eliminated, but only managed. There are two forms of conservation 

reliance: population- and threat-management reliance. We provide an overview of the concept and introduce a series of articles that examine it 

in the context of a range of taxa, threats, and habitats. If sufficient assurances can be provided that successful population and threat manage-

ment will continue, conservation-reliant species may be either delisted or kept off the endangered species list. This may be advantageous because 

unlisted species provide more opportunities for a broader spectrum of federal, state, tribal, and private interests to participate in conservation. 

Even for currently listed species, the number of conservation-reliant species—84% of endangered and threatened species with recovery plans—

and the magnitude of management actions needed to sustain the species at recovered levels raise questions about society’s willingness to support 

necessary action.

Keywords: conservation reliant, fragmented ecosystems, conservation dependent, conservation, endangered species

a recovery plan to address these risks would be drafted, the 
management tools required to conserve the species would 
be identified and implemented at relevant scales, the spe-
cies would respond by increasing in numbers and distribu-
tion, the recovery goals would be achieved, and the species 
would then be delisted as recovered. In the interim, it would 
be  protected by the ESA’s suite of extinction-prevention 
tools (e.g., prohibitions on taking listed species or adversely 
modifying their critical habitats; Goble 2010). With recovery 
and delisting, the formerly listed species would achieve the 
ESA’s goal of planned obsolescence when the Act is no longer 
necessary. To the extent that management would be needed, 
it would be provided through existing federal and state regu-
latory mechanisms.

The past nearly four decades has demonstrated the naivete 
of this vision. The path to recovery is far more winding than 
had been imagined. Even species that have met their biologi-
cal recovery goals often require continuing, species-specific 
management, because existing regulatory mechanisms are 
seldom sufficiently specific to provide the required ongo-
ing management (Goble 2009). For example, few species 
have thrived as easily as the now-delisted Aleutian cackling 
goose (Branta hutchinsii leucopareia), whose populations 
recovered once foxes that preyed on breeding birds and 
chicks were eliminated from nesting islands and for which 
the Migratory Bird Treaty Act’s monitoring and take restric-
tions are sufficient. The threats that most species face cannot 
be eliminated, only managed. The scale of anthropogenic 
alteration of most ecosystems means that many imperiled 
species will require conservation management actions for 

Humans have been altering the Earth’s ecosystems for   
millennia (Diamond and Veitch 1981, Pyne 1995, 

Flannery 2001, Jackson et al. 2001). Since the onset of the 
Industrial Revolution, however, the temporal and  geographic 
scales of these modifications have increased at an accelerat-
ing rate. The cumulative impact is such that it has been 
proposed that the world has entered a new geological era—
the Anthropocene (Crutzen and Stoermer 2000). Regardless 
of the descriptor, the message is simple and damning: The 
accumulated effects of individual and societal actions, taken 
locally over centuries, have transformed the composition, 
structure, and function of the global environment (Janzen 
1998, Sanderson et al. 2002, McKibben 2006, Kareiva et al. 
2007, Wiens 2007). Ecological lows have become the new 
baseline (Pauly 1995). Although climates have always been 
dynamic, and threats have always existed, recent anthropo-
genic threats to the integrity, diversity, and health of biodi-
versity are unprecedented, not only causing additional stress 
to ecosystems but also challenging our ability to respond 
(Julius and West 2008). How do we manage species and 
ecosystems in a world of global threats and constant change 
(Botkin 1990)?

One response in the United States to the endangerment 
and loss of species was the enactment of the Endangered 
Species Act (ESA). The Act’s goal is to bring species at risk 
of extinction “to the point at which the measures provided 
pursuant to this Act are no longer necessary” (ESA § 3(3)). 
The ESA’s drafters envisioned this as a logical progression: 
Species at risk of extinction would be listed under the Act 
in a process that would identify the risks the species faced, 
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the foreseeable future to maintain their targeted population 
levels. Adequate postdelisting management (i.e., regulatory 
assurances), however, is seldom possible, because for most 
species, no sufficiently focused and powerful regulatory 
mechanism is available to replace the ESA (Goble 2009, 
Bocetti et al. 2012 [in this issue]).

This is hardly surprising. The species listed under the 
ESA all became imperiled despite existing state and federal 
management systems. The problems remain: Most states 
lack regulatory systems that address nongame and plant 
species (Goble et al. 1999); funding is often tied to hunting 
and fishing license fees and remains insufficient (Jacobsen 
et al. 2010). Although existing management systems (e.g., 
the Marine Mammal Protection Act) may be sufficient for 
species such as the gray whale (Eschrichtius robustus; Goble 
2009), the expectation that our work would be done once 
recovery goals have been met turns out to have been wish-
ful thinking. Just how wishful was suggested by Scott and 
colleagues (2010), who examined the management actions 
required by recovery plans for species listed under the ESA. 
Scott and colleagues (2010) found that 84% of the species 
are conservation reliant, because their recovered status can 
be maintained only through a variety of species-specific 
management actions. Even if the biological recovery goals 
for these species are met, continuing management of the 
threats will be necessary. Reed and colleagues (2012 [in this 
issue]) provide insight into this problem by describing the 
challenges to recovery and to postrecovery management 
for one of the world’s most management-dependent com-
munities: the endemic birds of Hawaii. These species are 
“conservation reliant” in the sense described by Scott and 
colleagues (2005).

The ESA is focused on moving species to the recovery 
threshold. The magnitude of conservation reliance makes 
it clear that attention must also be given to postrecovery 
management (Goble 2009, Scott et al. 2010). Furthermore, 
species not currently listed but at risk because of declin-
ing populations or range contractions are also likely to be 
conservation reliant. In this context, a range of manage-
ment actions may be required to preclude the need to list 
the  species under the ESA. Although comprehensive wildlife 
conservation strategies developed by states with funding 
from the federal government provide a blueprint for sustain-
ing nongame species and their habitats, the available state 
funding for these management efforts is widely viewed as 
insufficient (Jacobsen 2010).

Earlier, we addressed the question of conservation-reliant 
species in the context of the ESA (Scott et al. 2005). We 
did so in part by placing species along a gradient of levels 
of human intervention and management. At one end were 
those species now known only in captivity, such as the Guam 
kingfisher (Todiramphus cinnamominus cinnamominus), or 
sustained in the wild only through repeated releases of 
individuals reared in captivity, such as the California con-
dor (Gymnogyps californianus). These species require the 
greatest degree of human intervention to achieve the basic 

conservation objective: the prevention of extinction. At the 
other end of the gradient are species such as the peregrine 
f alcon (Falco peregrinus), whose recovery, once the major 
threat of DDT (the insecticide dichlorodiphenyltrichloro-
ethane) had been eliminated, was secured by its ability to 
adapt to human-dominated environments by nesting on 
skyscrapers and foraging in cities on pigeons (Columba 
livia) and starlings (Sturnus vulgaris). The falcon thus thrives 
under existing federal regulations that protect all birds used 
in  falconry and no longer requires species-specific manage-
ment. The species is no longer conservation reliant. Between 
these extremes are a variety of species that will require dif-
fering intensities and forms of management intervention to 
persist in the wild. The point along this gradient at which 
a species becomes conservation reliant is determined by 
the necessity of continuing, species-specific intervention, 
rather than the type of intervention. The need for continu-
ing intervention is, in turn, determined by the threats that 
species face. In some instances, the threats can be eliminated 
through appropriate actions. The key to the recovery of per-
egrine falcons was the banning of the pesticides that contrib-
uted to eggshell thinning and reproductive failure. For the 
Aleutian cackling goose, it was the removal of an introduced 
predator on its breeding grounds. Both species now thrive 
under the general provisions of the Migratory Bird Treaty 
Act and are no longer conservation reliant. When, however, 
the threat cannot be eliminated but only controlled and 
conservation goals can be achieved only through continuing 
management intervention, the species will remain conserva-
tion reliant.

In an earlier paper (Scott et al. 2005), we stated that we 
did not consider species either to be conservation reliant 
or to be delistable if they were dependent on the release 
of captive-reared animals or on assisted migration at the 
population level. We offered the California condor and the 
Pacific salmon (Oncorhynchus spp.) as examples of such 
species. On reflection, we now recognize that we confused 
the concept of conservation reliant with the policy decision 
to delist a species. By definition, all listed species are con-
servation reliant. The question is whether a species that has 
achieved recovery goals through management actions can be 
delisted as recovered without assurances that management 
will continue after delisting. If species-specific assurances are 
required, the species is conservation reliant.

The recognition that conservation reliance is a deeper 
and more widespread problem for listed and at-risk species 
than we (and others) initially thought has led us to a more 
nuanced perspective on this problem. In fact, two forms of 
conservation reliance affect species: population-management 
reliance and threat-management reliance. Although the abil-
ity of a species to persist is ultimately related to the charac-
teristics and condition of both populations and the threats 
they face, conservation actions are often focused primarily 
either on managing populations or on managing threats. For 
example, species such as the northern Idaho ground squirrel 
(Spermophilus brunneus) live in isolated patches of habitat 



Special SectionSpecial Section

www.biosciencemag.org  October 2012 / Vol. 62 No. 10  •  BioScience   871   

Special SectionSpecial Section

decision to again delist the species through a budget rider 
(US Congress 2011).

To avoid such costly and contentious course reversals, 
a mechanism is needed to ensure that the appropriate man-
agement actions are implemented once the recovery goals 
for a species are met. Although no changes to the ESA are 
necessary to make this possible, we do need to acknowledge 
that continuing management is often needed after a spe-
cies meets its biological recovery goals: We need a tool kit 
of management structures that will facilitate the transition 
from listed to delisted. Fortunately, examples are plentiful. 
The Robbins’ cinquefoil (Potentilla robbinsiana) was delisted 
under a postdelisting management agreement under which 
the landowner (the US Forest Service) and a recreational 
group (the Appalachian Mountain Club) agreed to monitor 
and manage both the species’ habitat and the threat (hikers) 
in order to maintain the recovered population (Goble 2009). 
Similarly, the Bureau of Land Management acquired nearly 
3000 hectares of habitat for the Columbian white-tailed 
deer (Odocoileus virginianus leucurus) and agreed to manage 
its habitat through prescribed burning, grazing modifica-
tions, and restoration actions. In addition, Douglas County, 
Oregon, adopted a series of land-use and zoning ordinances 
designed to maintain habitat and corridors for the species 
(Goble 2009). The conservation management agreement 
for the grizzly bear (Ursus arctos horribilis) in the Greater 
Yellowstone Area is an example of an agreement among 
federal, states, and tribal land- and wildlife-management 
agencies that can provide a structure through which post-
delisting management can be assured (USFWS 2007). Such 
agreements operate like candidate conservation agreements 
that have been used to preclude the need to list at-risk spe-
cies (Lin 1996).

Bocetti and her colleagues (2012) provide an example 
of how a biologically and legally defensible postrecovery 
conservation management agreement can be developed and 
funded. The biggest challenges lie in finding conservation 
partners and obtaining funding to implement the needed 
management actions at ecologically relevant scales. This can 
be complicated on an American landscape in which two-
thirds of listed and other at-risk species occur on private 
lands outside protected areas (Groves et al. 2000). No single 
mechanism can meet all needs. Instead, we envision a suite 
of conservation tools that can be matched to the species and 
landscapes that meets both the conservation threats and the 
diverse needs of landowners with different economic and 
personal interests. Funding through tax rebates, real estate 
transfer taxes, excise taxes, general funds, and private dol-
lars are tools that have all been used to support wildlife and 
their habitats (Mangun and Shaw 1984, Smith and Shogren 
2001). In addition, nongovernmental groups such as the 
Rocky Mountain Elk Foundation, Ducks Unlimited, Trout 
Unlimited, and Pheasants Forever have been formed to 
actively manage selected species and their habitats.

Management actions undertaken to benefit conservation-
reliant species offer opportunities to accelerate the removal 

and may require some level of direct human intervention to 
move among those patches, even after local population sizes 
are stable (Garner et al. 2005). In contrast, other species may 
persist without direct population management if appropri-
ate habitat is available. Given current land uses (and other 
pressures of the Anthropocene), however, human interven-
tion may be required to maintain the habitat. As a result, it 
is not only species that are conservation reliant but entire 
ecosystems and the associated disturbance regimes (such as 
fire) and ecological succession pathways that define them. 
For example, the Karner blue butterfly (Lycaeides melissa 
samuelis), the red-cockaded woodpecker (Picoides borealis), 
and Kirtland’s warbler (Dendroica kirtlandii) rely on peri-
odic fire to maintain their habitat. The natural fire regimes 
that shaped the habitats and habitat associations of these 
species no longer occur, so prescribed burns must be used 
instead. Species such as these will continue to require threat 
management for the foreseeable future, even after the direct 
management of populations is no longer required. The two 
forms of conservation reliance are not independent of each 
other. For example, threats often influence what popula-
tion actions are necessary: Where habitat encroachment has 
isolated small populations from each other, manipulation of 
the habitat may reduce habitat loss and fragmentation and 
may increase gene flow between the populations.

The conservation challenge is clear. The number of spe-
cies that will require ongoing management is already large, 
and it will get larger as climate change, land-use change, 
human population growth, and other manifestations of 
the Anthropocene push more and more species to their 
limits. The ESA has been an effective approach for recog-
nizing taxa that are on the brink of extinction and defin-
ing the steps needed to reverse their downward trajectory. 
The need for continuing intervention, even for “recovered” 
 species, was not anticipated. We now face the conundrum 
that building on our conservation success will require long-
term investments.

Paradoxically, continued listing under the ESA for many 
currently listed species may not be the best way to achieve 
long-term persistence. The legal restrictions imposed by the 
ESA may preclude some appropriate management actions. 
For example, landowners are often reluctant to manage 
their land in ways that might attract an endangered species 
because of the regulatory constraints imposed by the ESA 
(Wilcove 2004). Similarly, the paperwork and its concomi-
tant costs in time and money are disincentives to the use of 
available conservation tools such as habitat conservation 
plans, candidate conservation agreements, and safe  harbor 
agreements (Lin 1996, Burnham et al. 2006, Fox et al. 
2006). However, delisting a species may open the door to 
an increasing array of unregulated threats that push it back 
into peril. For example, the delisting of gray wolves (Canis 
lupus) in the Northern Rocky Mountains resulted in unsus-
tainable mortality from hunting and other pressures (Creel 
and Rotella 2010), which led to a judicial decision to relist 
the species (US District Court 2010) and a congressional 
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of species from the endangered species list and to prevent 
other species from becoming endangered (USFWS 2001). 
What is required is demonstrably effective management 
agreements that include management and funding com-
mitments outside the framework of the ESA. But our focus 
needs to shift to abating those factors that lead to endanger-
ment, and a conservation-reliant framework may be of assis-
tance in doing so (Averill-Murray et al. 2012 [in this issue]). 
Given the criticisms of the ESA and the lower potential costs 
of conserving species before they are listed, understanding 
the ongoing management requirements of a species and 
responding before listing is needed has the potential to be a 
universal societal goal regarding species conservation. The 
challenge will be in creating reliable alternative funding and 
management structures.

The barriers to conserving and eventually delisting spe-
cies are nowhere more apparent than in the Hawaiian 
Islands. In a thoughtful examination of our recurrent failure 
to implement identified recovery actions, Leonard (2008) 
suggested several not unrelated reasons: a lack of funding 
(Restani and Marzluff 2001), a lack of understanding both 
in the islands and on the mainland of the importance and 
urgent need for conservation action, and social and political 
barriers that reflect conflicting management goals for areas 
in which endangered species occur (e.g., hunting mouflon 
sheep [Ovis aries orientalis] versus maintaining the integrity, 
diversity, and health of palila [Loxioides bailleui] habitat; 
Banko 2009).

The consequences of failing to implement needed man-
agement actions are not trivial. The refusal to remove feral 
ungulates from the critical habitat of the species, despite its 
priority in a 1977 recovery plan and several court orders, 
has resulted in the continuing decline of the palila (Banko 
2009). On Kauai, despite a 1984 recovery plan (Sincock 
et al. 1984) that called for the removal of feral ungulates 
from the core habitat of endangered forest birds, no action 
was taken until 2011. In the interim, five species went 
extinct (Pratt 2009) and two more species have been added 
to the list of endangered wildlife (USFWS 2010). The fail-
ure to act on the information in the recovery plans was a 
consequence of social and political pressures resulting from 
the perceived conflict between management intervention to 
recover endangered species and the continued hunting of 
introduced ungulates. A lack of funding also contributed to 
the problem.

The task we face is daunting. There are nearly 1400 listed 
species and indications that the actual number of at-risk 
species is an order of magnitude or greater more (Wilcove 
and Master 2005). At this point, it is naive to continue to 
assume that funding will be available for the management 
needed to prevent the listing of at-risk species or to recover 
and manage listed species. The average expenditure for 
the recovery of listed species is less than a fifth of what is 
needed (Miller et al. 2002), and expenditures for recovery are 
often distributed among species for nonbiological reasons 
(DeShazo and Freeman 2006, Leonard 2008). Furthermore, 

the number of warranted but precluded decisions by the 
US Fish and Wildlife Service (USFWS) is increasing, and 
recovery has been designated a fourth-tier priority in the 
USFWS’s guidelines for recovery planning.

Continuing business as usual, in which the majority of 
recovery funds are used to conserve a few iconic species 
while others are only monitored or simply ignored, will 
achieve little of lasting value. Even with increased funding, 
it is unlikely that we can conserve all species facing extinc-
tion, particularly as the queue gets longer. We must either 
develop sensible ways of assigning conservation priorities in 
which both the magnitude of management required and the 
potential benefits of management and conservation actions 
are considered. Information about the degree of conserva-
tion reliance of a species is central to developing sensible 
conservation priorities.
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Using Conservation Management 
Agreements to Secure Postrecovery 
Perpetuation of Conservation-
Reliant Species: The Kirtland’s 
Warbler as a Case Study

Carol I. BoCettI, Dale D. GoBle, anD J. MIChael SCott

Kirtland’s warbler is one of many conservation-reliant species listed under the Endangered Species Act (ESA). This species has met recovery 

goals, but removing it from the protections of the ESA is problematic because of its reliance on ongoing conservation. We define conservation 

management agreements (CMAs) and describe how they may provide a mechanism to protect conservation-reliant species after delisting. 

We suggest that CMAs should include four major elements: (1) a conservation partnership capable of implementing management actions 

at conservation-relevant scales, (2) a conservation management plan based on the management actions in the species’ successful recovery 

plan, (3) sufficient financial resources to provide the required conservation management, and (4) legal enforcement. We use the efforts of the 

 Kirtland’s Warbler Recovery Team as a case study of the application of CMAs to build and maintain public and private partnerships to ensure 

continuing management for this species after delisting.

Keywords: conservation management agreements, conservation partnership, endangered species, conservation-reliant species, Kirtland’s warbler

(Scott et al. 2005): Some of these species have met recov-
ery goals but cannot be delisted because the maintenance 
of their recovered demographic status is dependent on 
the maintenance of one or more key recovery strategies 
under the ESA. These conservation-reliant species present 
not only conservation management challenges (Scott et al. 
2005, 2010) but a public perception challenge that adds 
to the controversy surrounding the ESA and results in a 
strain on public funding for ESA programs (Kerkvliet and 
Langpap 2007).

The challenge of conservation-reliant species is that for 
most listed species, the ESA is the primary source of author-
ity for the conservation actions that maintain their numbers 
(Goble 2009). When those management actions cease with 
delisting, the species will again be exposed to the threats that 
caused its endangerment. For such species, listing may be 
permanent (Doremus and Pagel 2001) if there is no mecha-
nism to provide the needed conservations actions.

The goal of the Endangered Species Act (ESA;   
www.fws.gov/le/pdffiles/ESA.pdf ) is to recover species by 

bringing them to “the point at which the measures provided 
[by the] Act are no longer necessary” (ESA § 3(4)). The 
ESA’s value has been questioned because of the nearly 1400 
domestic species listed under it (USFWS 2012a), only 22 have 
been delisted as recovered (USFWS 2012b). When measured 
against other, more realistic metrics, the ESA has actually been 
extremely successful: Only seven species have been removed 
from the list because of extinction (Taylor et al. 2005), and 
more species have shown progress (e.g., have been downlisted 
or reclassified from stable to improving) than the converse 
since they were listed under the ESA (Schwartz 2008).

The reasons for the low number of delistings from spe-
cies recovery are both real and numerous (Crouse et al. 
2002, Taylor et al. 2005, Schwartz 2008), but the number is 
misleadingly low, because most listed species will require 
ongoing conservation actions for the foreseeable future 
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In this article, we discuss conservation-reliant species and 
suggest that conservation management agreements (CMAs) 
provide a potential mechanism to solve the delisting conun-
drum. We define CMAs; provide brief examples of the 
limited use of such agreements; and examine, in depth, a 
current attempt to employ a comprehensive CMA to delist 
and perpetually sustain a conservation-reliant species—the 
Kirtland’s warbler (Setophaga kirtlandii). We suggest that 
the proposed CMA, in the form of a conservation partner-
ship for this warbler, provides an example of one alternative 
for meeting the ESA’s conservation objectives following 
delisting. The Kirtland’s warbler’s current recovery pro-
gram offers an example of a conservation partnership that 
is tied together through multiple memoranda of agreement 
(MOAs) developed under the ESA. The collaborative effort 
is evolving into an independent conservation partnership 
that is preparing to assume responsibility for the continu-
ing conservation of this species when it emerges from the 
protections of the ESA.

Conservation management agreements
Scott and colleagues (2010) concluded that more than 
80% of the species listed under the ESA have some degree 
of conservation reliance. The challenge of conservation 
reliance in the management of at-risk species is covered 
by the opening article of this special section (Goble et al. 
2012 [in this issue]). Not all at-risk species exhibit the same 
degree of conservation reliance (Scott et al. 2010). For some 
species, such as the gray whale (Eschrichtius robustus), only 
one recovery strategy was considered conservation reliant 
(Scott et al. 2010). The species has been delisted because 
ongoing take monitoring and management was provided 
through international and federal regulatory mechanisms 
(Goble 2009). At the other end of the continuum, species 
such as the Kirtland’s warbler are conservation reliant for 
every key aspect of their recovery. Regardless of the degree 
of reliance on continuing conservation, delisting is prohib-
ited if any necessary recovery strategy will not be continued 
after delisting, because the delisting action will not pass the 
threat analysis required by the ESA for all listing, reclassifica-
tion, and delisting decisions. The threat analysis requires an 
evaluation based on five criteria: (1) the present or threat-
ened destruction, modification, or curtailment of its habitat 
or range; (2) overuse for commercial, recreational, scientific, 
or educational purposes; (3) disease or predation; (4) inad-
equacy of existing regulatory mechanisms; and (5) other 
natural or anthropogenic factors affecting its continued 
existence (ESA § 4(a)(1)). The problem with conservation-
reliant species is that the threats are mitigated only with 
continued efforts under the ESA.

Managers of conservation-reliant species must face this 
dilemma and reach beyond the management mechanisms 
provided by the ESA. Because the ESA provides or moti-
vates the management tools needed to maintain the species, 
the threats to that species will return without an alternative 
plan to sustain the species after delisting. The difficulty 

therefore lies in crafting a regulatory mechanism to ade-
quately replace the ESA after delisting and to provide the 
needed species-specific conservation management (Goble 
2009). We suggest that a CMA could serve as this mecha-
nism. Although we focus on delisting in this article, CMAs 
are a general class of management agreement that may be 
used not only to facilitate delisting but also to prevent listing 
in the first place (e.g., candidate conservation agreements) 
and to promote conservation actions while the species is 
listed (e.g., habitat conservation plans).

A CMA has at least four general elements: (1) a partner-
ship that makes management possible, (2) a management 
plan based on the species’ successful recovery, (3) sufficient 
funding, and (4) legal enforcement.

The agreement must entail a conservation partnership 
that is capable of carrying out the necessary management 
actions for the foreseeable future. The partners could be 
from a federal, state, tribal, or local government agency; a 
nongovernmental conservation organization; or an entity 
created specifically to provide the conservation management 
activities required by the species. The partners must have 
legal authority to implement the management plan. Many 
potential conservation partners have a broader range of 
authority than the federal agencies charged with implement-
ing the ESA. Federal land-managing agencies such as the 
US Forest Service (USFS), the Bureau of Land Management, 
and the Department of Defense, for example, have the 
authority to control land uses to protect landscapes and 
species. State and local governments have the power to zone 
land uses and to protect plant and animal species located on 
private property. Conservation landowners have the powers 
that society gives all landowners to use their land as they see 
fit and to exclude others from using it.

The agreement must include a conservation management 
plan based on the management actions that allowed the spe-
cies’ population to recover. Tying the CMA to, for example, 
a recovery plan will ensure continuation of management 
actions that have demonstrated conservation benefits. The 
conservation plan must be designed to operate at the appro-
priate conservation scale. This plan must also include moni-
toring and research components and provide for periodic 
reviews of the effectiveness of the management actions.

Sufficient financial resources must be available to maintain 
the required conservation actions. One potential model is the 
habitat conservation planning (HCP) management process. 
For example, the San Bruno Mountain Habitat Conservation 
Plan, the first HCP, created a permanent institutional structure 
to manage the habitat within the HCP area and established an 
endowment to ensure funding (USFWS 1982).

The agreement must be legally enforceable. The CMA 
must be either an enforceable contract or an interest (such as 
a conservation easement) in the lands that are the habitat of 
the conservation-reliant species. Given the laws on contract-
ing with the federal government, this element may present 
the thorniest legal problems, but they are surmountable 
through patient crafting of appropriate MOAs.
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banksiana) forests of Michigan. The species winters through-
out the archipelago of the Bahamas, but every spring, it 
returns to densely stocked, large stands of jack pine on the 
excessively well-drained, glacial outwash sands of Michigan 
(Byelich et al. 1976). This specialized habitat was historically 
created by wildfires that burned at a natural disturbance 
frequency of approximately 60–80 years (Whitney 1986, 
Cleland et al. 2004). The availability of this habitat has 
declined because of anthropogenic landscape alterations 
such as forest fragmentation and fire suppression (Mayfield 
1960, Byelich et al. 1976, Cleland et al. 2004). In addition, 
the human-altered, open landscape invited the invasion of 
a nest parasite, the brown-headed cowbird (Molothrus ater), 
to which this ground-nesting warbler is particularly vulner-
able (Byelich et al. 1976, Walkinshaw 1983). As a conse-
quence, the warbler’s population crashed, and the estimated 
total of only 201 singing males during a third decennial 
census (1971) represented a 57% decline from the average 
number of males in the first two censuses (Mayfield 1972). 
In addition, the range of the species had declined by 1975 to 
less than half the counties in which it was historically found 
(Byelich et al. 1976).

The Kirtland’s warbler was included on the first list of  
endangered species promulgated in 1967 under the Endan-
gered Species Conservation Act (Office of the Secretary 
1967). Following the enactment of the ESA in 1973, the 
USFWS created the Kirtland’s Warbler Recovery Team, 
which produced a recovery plan in 1976 (Byelich et al. 1976). 
The plan established a recovery goal of 1000 breeding pairs 
distributed across the original range of the species and iden-
tified and prioritized several recovery strategies to achieve 
this goal.

The recovery strategies included the control of brown-
headed cowbird populations, habitat management, annual 
monitoring of the population, research, and public educa-
tion (Byelich et al. 1976, Kepler et al. 1996). Each strategy has 
played an important role in the eventual tenfold increase in 
Kirtland’s warbler population size since 1971 (see figure 1) 
and the 350% increase in the range of the species since 1975 
(Probst et al. 2003).

From 1972 to 2009, annual cowbird control near Kirtland’s 
warbler breeding sites removed on average 3897 cowbirds 

CMAs will be different for each species. The creation 
of the management organization—and the managerial, 
educational, research, and funding structures that it will 
oversee—demonstrates an approach that allows the delist-
ing of conservation-reliant species. This is not to suggest 
that only a single approach is available. The complexity of 
conservation management mechanisms is likely to vary. On 
one hand, the simplest efforts will be those involving species 
endemic to the property of a single land manager. Species 
that occur over a matrix of public and private lands and 
multiple political jurisdictions, on the other hand, will pres-
ent greater challenges. In addition, the scale of the manage-
ment area and the degree of conservation reliance will also 
affect the complexity of the CMA.

Robbins’ cinquefoil (Potentilla robbinsiana) is a relatively 
simple example of the use of CMAs to delist a conservation-
reliant species. The species—a dwarf member of the rose 
family—occurs only on national forest land and, therefore, 
did not require the creation of a substantial institutional 
mechanism (Goble 2009) in its CMA. It had been imperiled 
by trampling and habitat destruction caused by hikers on 
the Appalachian Trail. To manage this threat, the US Fish 
and Wildlife Service (USFWS), the USFS, and a conserva-
tion organization (the Appalachian Mountain Club) entered 
into a series of CMAs that provided for ongoing monitoring 
of and risk management for the species. A Club naturalist is 
present during the hiking season to monitor the population 
and to provide ongoing educational activities. The USFWS 
and the USFS created a memorandum of understanding in 
which the USFS agreed to continue to monitor and manage 
the habitat to maintain its biological value to the species 
after delisting (USFWS 2002). Thus, the conservation part-
nership agreed to monitor the species and its habitat and 
to provide continuing education about the species. These 
activities were reinforced by the USFS’s legal authority to 
manage the species’ habitat.

The Columbian white-tailed deer (Odocoileus virginianus 
leucurus) is managed under a diverse group of conserva-
tion documents that protect the species’ habitat on a range 
of public and private lands (Goble 2009). These, and other 
species such as Eggert’s sunflower (Helianthus eggertii), have 
been delisted pursuant to CMAs similar to those proposed 
for the Kirtland’s warbler.

The Kirtland’s warbler is therefore one of several species 
that either have reached or are approaching their recovery 
goals in a landscape where the threats facing the species 
may be controlled but not eliminated. The CMA outlined 
here for Kirtland’s warbler offers an alternative structure 
to leaving species forever listed (Doremus and Pagel 2001) 
under the ESA. It is an approach that engages a broad coali-
tion of conservation partners by recognizing where their 
interests intersect with those of the imperiled warbler.

Kirtland’s warbler case study
Kirtland’s warbler is a ground-nesting, Neotropical migrant 
that breeds in the early-successional jack pine (Pinus 

Figure 1. Number of singing male Kirtland’s warblers 
detected in decennial then annual censuses conducted 
throughout the species’ range.
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(USFWS 2009). Subsequently, Kirtland’s warbler reproduc-
tion increased from 0.8 to 3.5 young fledged per nest (Kelly 
and DeCapita 1982, Walkinshaw 1983, Bocetti 1994). With 
continuing cowbird control, warbler populations are now 
producing surplus individuals in managed areas (Bocetti 
1994).

Habitat management occurs on about 77,000 hectares 
(ha) of public land included in 14 Kirtland’s warbler man-
agement areas on lands owned by the USFS, the Michigan 
Department of Natural Resources (MI DNR), the Michigan 
Department of Military Affairs, and the USFWS. These agen-
cies cooperate under several signed MOAs. One is to imple-
ment the habitat management strategy that is described in 
the revised recovery plan (Byelich et al. 1985). The strategy 
prescribes harvesting and replanting jack pine at a density 
of 3500–4175 trees per hectare in stands larger than 250 ha 
with a patchy distribution that leaves openings that contain 
shrubby understory species such as blueberry (Vaccinium 
angustifolium), bearberry (Arctostaphylos uva-ursi), cherry 
(Prunus spp.), and sweet fern (Comptonia peregrina). The 
Kirtland’s warbler population responded by increasing (see 
figure 1) as soon as this habitat management program began 
to provide suitably aged, densely stocked, patchy habitat 
(Probst et al. 2003).

The annual Kirtland’s warbler singing male census is 
an essential monitoring tool. Given the species’ restricted 
range, nearly all potential habitats can be monitored each 
year, which allows both temporal and spatial evaluation of 
management efforts, including cowbird control and habitat 
management. Census data are essential to allow researchers 
to inform land managers about the efficacy of their treat-
ments and to give the recovery team population-trend data 
with which to assess the full suite of recovery strategies. The 
monitoring provides a consistent and reliable description of 
the long-term trends of Kirtland’s warbler population size 
(Probst et al. 2005).

Research has provided critical information to the 
Kirtland’s Warbler Recovery Team and managing agencies 
that is necessary in order to evaluate and improve manage-
ment actions. Research has demonstrated the species’ posi-
tive demographic response to management on the landscape 
(Probst and Hayes 1987, Bocetti 1994, Kepler et al. 1996). 
Research has also improved the efficacy of management 
efforts through recommendations of larger plantation sizes 
and greater adjacency (Probst and Weinrich 1993, Donner 
et al. 2008, 2009). Site-selection and site-preparation rec-
ommendations have improved species composition and 
habitat structure in warbler habitats (Kashian et al. 2001, 
Houseman and Anderson 2002, Probst and DonnerWright 
2003). On the wintering grounds, research has improved 
the understanding of habitat use and the management 
of that habitat (Wunderle et al. 2010). The success of the 
recovery program has depended on a strong interaction 
between applied research and species’ management that 
allowed for dynamic management responses to stochasticity  
in the environment.

Public education contributes to the recovery of Kirtland’s 
warblers by minimizing the public opposition to other 
recovery strategies such as cowbird control and habitat man-
agement. The public, as well as new agency personnel, have 
learned about the economic benefits of the warbler recovery 
program, including the creation of jobs in the timber and 
ecotourism industries (Solomon 1998). They have learned 
that many other wildlife species, including game species, 
also benefit from the management program. In addition, 
they have learned that the habitat management program 
protects warblers from wildfires because the jack-pine fuel 
load is controlled. Once the program’s landscape ecosystem 
approach is explained, most people approve of the conser-
vation management actions (Solomon 1998). However, the 
effectiveness of the information and education program is 
short term, and the effort must be continually repeated.

Facing the species’ conservation reliance
The Kirtland’s warbler recovery plan recommends that the 
species “will be removed from the endangered species list” 
when a self-sustaining population of at least 1000 breeding 
pairs has been established (Byelich et al. 1976, 1985). The 
annual census has yielded an estimate of more than 1000 
breeding pairs since 2001 (figure 1; Petrucha and Carlson 
2006). Even though the species has exceeded the recovery 
goal for over 10 years, the recovery team has not recom-
mended delisting, because this would lead to a decrease in 
funding and priority within the managing agencies, which 
would cause a reduction in or the loss of the implementation 
of the recovery strategies. The most recent threats analysis 
(completed by the USFWS as part of a 5-year status review) 
concludes that the loss of cowbird control and the loss of 
habitat management are the greatest threats to the species. 
The team believes that all five recovery strategies are still 
essential, which makes the species completely conserva-
tion reliant. If the species is to be delisted, a legally binding 
mechanism to replace the ESA must be put in place that 
will assure the continuation of these strategies at the scale 
needed to maintain or increase the species’ numbers and 
distribution.

The Kirtland’s Warbler Recovery Team is beginning the 
process of creating a complex CMA that will provide the 
needed institutional structures and mechanisms to permit 
the delisting of the warbler and to guide its postdelisting 
management. The National Fish and Wildlife Foundation 
(NFWF) has designated Kirtland’s warbler as a keystone 
species (NFWF 2009), and it will assist the recovery team 
in developing the infrastructure necessary to build a strong 
conservation partnership, to establish an endowed trust 
fund and secure an enforceable CMA. After delisting, the 
USFWS will monitor the success of this CMA, including its 
institutional structure and mechanisms for continuing the 
recovery strategies, over an extended postdelisting monitor-
ing period. The CMA will initially concentrate on the breed-
ing grounds of the species, because that is where the current 
limiting factors occur (Probst et al. 2003), but monitoring 
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and research will be incorporated into the CMA to detect the 
need for expansion of management actions on the wintering 
and migratory habitats, if necessary. The CMA is not com-
plete, but the details of the general elements of this delisting 
mechanism are shared below.

The first element of the Kirtland’s warbler CMA is the 
creation of a nonprofit conservation management orga-
nization that will be able to assume the responsibility for 
managing the warbler. It will be guided by an advisory board 
made up of both public and private experts drawn from 
the existing recovery team (or other members of the core 
managing agencies) and core partners. Together, the board 
of directors of the nonprofit organization and the advisory 
board will be the conservation partnership that will pro-
vide the institutional mechanism for future conservation 
management. Partners have been essential to the recovery 
program, particularly in recent years, because funding for 
the implementation of recovery strategies has been waning 
as a result of budgetary constraints. The Audubon Society 
has provided volunteers to conduct tours and assist with 
 cowbird control. The Nature Conservancy and The Bahamas 
National Trust have assisted with research and education 
programs. The Arbor Day Foundation has provided trees for 
habitat regeneration. Trout Unlimited managed streamside 
acreage for Kirtland’s warblers, and Plum Creek Timber 
has recently committed some of its acreage in the Upper 
Peninsula of Michigan and Wisconsin to the high stocking 
density required for Kirtland’s warbler use. In addition to 
these nonprofit and for-profit private partners, the program 
has expanded to include other government agencies, such as 
Marquette County in Michigan’s Upper Peninsula and the 
Wisconsin Department of Natural Resources. Environment 
Canada now oversees a Kirtland’s warbler recovery plan 
under their Species at Risk Act, and Canadian Forces 
Base at Petawawa, Canada, is monitoring existing pairs of 
Kirtland’s warblers and managing additional acreage for 
the species. The Bahamas Ministry of the Environment has 
considered Kirtland’s warblers in the designation of the 
commonwealth’s first national park, which is on Andros 
Island. Together, the NFWF and the current core partners 
will continue to reach out to new partners to build the part-
nership to oversee the management of the species following 
its delisting.

The second element of the Kirtland’s warbler CMA is 
the development of the conservation management plan. 
A recent memorandum of understanding (signed in May 
2011) among the core managing agencies (MI DNR, USFWS, 
and USFS) commits to the development of a conservation 
plan. A small group of experts from these agencies, advised 
by the current recovery team and selected experts from core 
partners, is preparing a draft Kirtland’s warbler conserva-
tion plan that will address the five management strategies 
employed under the current recovery plan (including key 
elements of the habitat strategy). All five strategies must 
continue; the cowbird control and habitat management 
are critical components that sustain the species, and the 

monitoring, research, and education programs support 
those critical components. Monitoring and research must 
continue in order for environmental stochasticity and the 
efficacy of management to be evaluated, as well as for 
potential future limiting factors such as wintering ground or 
migratory habitat availability to be identified. Research and 
education is necessary to detect and respond to changes in 
public perception of the program.

The third element of the Kirtland’s warbler CMA is the 
establishment of adequate funding to meet the costs of the 
conservation plan. As the warbler population increased over 
the past 20 years and state and federal funding decreased, 
the recovery team was able to reach out to additional conser-
vation partners. The inclusion of these important partners 
helped to fill the gap in management capability that resulted 
from agencies having to do more with less. Even before the 
species’ delisting, the Kirtland’s warbler recovery program 
experienced decreased funding as the species increased 
in numbers and other competing conservation priorities 
emerged. The existing substantial partnership, however, will 
not be sufficient to meet the species’ needs once it is del-
isted. Therefore, the work of the conservation partnership 
will need to be funded with a privately built trust fund that 
can cover the unmet needs of each partner over time after 
delisting.

The fourth element of the Kirtland’s warbler CMA is the 
enforceability of the agreement. The conservation plan will 
set out the roles and responsibilities of each partner. The 
USFWS must have confidence in the conservation partner-
ship and the strength of the conservation plan before a 
delisting decision can be made. To meet this requirement, it 
is expected that the conservation partners will sign binding 
MOAs to implement the conservation plan. The USFWS will 
monitor the success of the conservation partnership’s abil-
ity to implement the conservation plan during an extended 
postdelisting monitoring period.

With the delisting of the species, the Kirtland’s warbler 
conservation plan will replace the recovery plan, and the 
advisory board to the nonprofit organization’s board of 
directors will replace the Kirtland’s Warbler Recovery Team. 
At that point, the conservation partnership will assume the 
role of perpetual protector of Kirtland’s warblers in the 
absence of ESA listing.

The Kirtland’s Warbler Recovery Team has always attempted 
to recover this species within an ecosystem context (Byelich 
et al. 1985), and this CMA will attempt to do the same. Other 
state-listed species, game species, and pine-barren associates 
have been considered in the development of the Kirtland’s 
warbler recovery program. As the team embarks on this 
effort to develop a strong, complex CMA for the Kirtland’s 
warbler, their vision is to expand to include the appropriate 
partners (such as private landowners) to achieve the spe-
cies’ management within broader pine- barren ecosystem 
management. The ultimate goal would be to achieve eco-
logical recovery: to restore pine-barren ecological processes 
and to achieve population stability that allows evolutionary 
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potential in the system for pine-barren species, including 
Kirtland’s warblers.

We understand that the Kirtland’s warbler CMA is in 
its beginning stages, but if it is successful, it will provide a 
model for delisting many conservation-reliant species. This 
would be a welcome sign of progress for the ESA.
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Conservation-Reliant Species: 
Toward a Biology-Based Definition

DANIEL J. ROHLF, CARLOS CARROLL, AND BRETT HARTL

The concept of conservation-reliant species has become increasingly prominent, particularly with species listed or under consideration for 
listing under the US Endangered Species Act (ESA). We have concerns about the trend toward what we see as an overly broad definition of 
conservation reliance. In addition to being of limited practical utility, overuse of the conservation reliant label can mask important legal and 
policy issues associated with species recovery and delisting. We propose a biology-based definition of conservation-reliant species—specifically, 
one based on the degree to which a species needs direct and ongoing human manipulation of its life cycle or environment in order to persist in 
the wild. This definition could assist managers in developing recovery priorities and allocating scarce recovery funds. In addition, a biological 
definition of conservation reliance could assist society and policymakers in considering whether the ESA’s focus on self-sufficiency in the wild 
remains relevant as a definition of conservation success.

Keywords: conservation-reliant species, Endangered Species Act, listing, recovery

Although it was coined only a few years ago   
 (Scott et  al. 2005), the term conservation-reliant spe-

cies has quickly become prominent. Authors have applied 
this label to an extremely broad array of species (Scott et al. 
2010), and a growing number of articles and a BioScience 
special section (Averill-Murray et al. 2012, Bocetti et al. 2012, 
Goble et al. 2012, Reed et al. 2012) have explored the impli-
cations of conservation reliance for restoring imperiled spe-
cies, particularly in managing and recovering specific species 
protected under the US Endangered Species Act (ESA). The 
US Fish and Wildlife Service (USFWS), which, along with 
the National Marine Fisheries Service (NMFS), implements 
the ESA, has also begun to refer to select endangered species 
and threatened species as conservation reliant in discussing 
efforts to recover and delist these species. In an era charac-
terized by ever-increasing threats to biodiversity, the notion 
of species characterized by a need for ongoing conservation 
efforts of indefinite duration seems to have struck a chord 
with increasing numbers of scientists and regulators alike.

The idea that some species may need long-term— perhaps 
perpetual—conservation efforts is useful in light of pervasive 
threats to biodiversity, such as invasive species; disruption of 
disturbance regimes important to maintaining biodiversity; 
and, of course, climate change. However, we believe that 
the definitions of conservation reliance in the scholarly 
literature to date cause confusion because they improperly 
mix legal and policy issues with what should be a biological 
concept. This failure to develop a definition of conservation-
reliant species that describes species’ biological rather than 

legal status can lead to a variety of problems. Definitions 
of conservation reliance have become so over inclusive 
that they limit the concept’s utility for prioritizing among 
potential conservation actions, as well as among the myriad 
species facing extinction. More important, many discussions 
of conservation-reliant species in scientific journals and in 
decisions by regulatory agencies do not contain clear and 
accurate explanations of how the concept of conservation 
reliance relates to the legal and policy aspects of listing and 
delisting decisions under the ESA. This void leads biologists 
and agencies alike to gloss over key legal issues involved in 
making these decisions and to overlook important policy 
choices involving society’s vision of what species recovery 
means and what measures are necessary to protect these 
species from extinction.

We are convinced that at least some of the problems with 
the current definitions of conservation-reliant species stem 
from confusion about the legal aspects of adding and remov-
ing species from the ESA’s threatened and endangered lists. 
We therefore explore how the law treats these issues, focus-
ing especially on two important aspects: the degree to which 
the ESA emphasizes improving long-term management of 
imperiled species as a condition for delisting and the statute’s 
requirement for species’ self-sufficiency in the wild.

We then apply this information in order to propose a 
revised definition of conservation-reliant species that both 
clarifies the term and improves its utility for helping make 
conservation decisions. Our definition is grounded in con-
servation biology but is relevant to legal and policy decisions 

BioScience 64: 601–611. © The Author(s) 2014. Published by Oxford University Press on behalf of the American Institute of Biological Sciences. All rights 
reserved. For Permissions, please e-mail: journals.permissions@oup.com.  
doi:10.1093/biosci/biu078 Advance Access publication 4 June 2014
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about what it means to “recover” species and to remove them 
from the statute’s protected lists (or to avoid listing species as 
threatened or endangered in the first instance). We propose 
defining conservation reliance as a spectrum based on a spe-
cies’ degree of self-sufficiency in the wild in the absence of 
human intervention—or, put conversely, the extent to which 
a species needs direct human intervention in its life cycle 
or environment (including its habitat and competitor and 
predator species) in order to persist at a secure level over 
time. Unlike some uses of conservation reliance to date, our 
approach is consistent with the ESA’s policy emphasis on 
self-sufficiency in the wild as a key aspect of species recovery 
under the statute.

We describe why this definition of conservation-reliant 
species is more accurate and more useful than previous 
definitions of the term. After reviewing the treatment of 
conservation-reliant species both in the literature and by the 
USFWS, we explain what we see as problems with current 
definitions of conservation reliance in light of important 
legal dimensions of recovery under the ESA. We then argue 
for reconceiving conservation reliance on the basis of the 
biology-based definition set forth above, which we feel 
can improve agencies’ efforts to set priorities and allocate 
resources in the recovery process and to better implement 
the ESA’s policy goal of restoring self-sufficient species in 
the wild. We end by exploring whether we should rethink the 
law’s current policy approach to recovering imperiled spe-
cies in light of pervasive modern threats to their existence, 
our limited resources to address them, and the fact that some 
of these threats can probably only be managed rather than 
overcome.

Development of the concept of conservation-reliant 
species
Box 1 provides previous definitions of conservation reliance. 
Doremus (2000, Doremus and Pagel 2001) was perhaps the 
first commentator to address conservation reliance. She 
suggested that some species may need to be listed under 
the ESA “forever,” citing threats from invasive species as 
something that is not likely to be remedied though regula-
tion. Scott and colleagues (2005) first coined the phrase 
conservation reliant to refer to “species that can maintain a 
self-sustaining population in the wild only if ongoing man-
agement actions of proven effectiveness are implemented” 
(p.  386). Scott and colleagues (2010) later argued that 
conservation reliance is a “continuum encompassing differ-
ent degrees of management” (p.  92), ranging from species 
that exist only in captivity; through those that require the 
release of captive-reared individuals; and, finally, to species 
that need only “periodic habitat management.” Goble and 
colleagues (2012) characterized conservation-reliant species 
as those facing threats that can be managed but cannot be 
eliminated. They also attempted to differentiate among spe-
cies they deemed conservation reliant, arguing that some 
species rely on management actions to maintain their popu-
lations, whereas others depend on ongoing management 

to stave off threats. Scott and colleagues (2005), as well as 
later authors (Averill-Murray et al. 2012, Bocetti et al. 2012), 
suggested that formalized species conservation strategies—
termed recovery management agreements or conservation 
management agreements—should be put in place to protect 
conservation-reliant species over the long term and, there-
fore, to allow for delisting.

The relationship between species labeled by authors and 
agencies as conservation reliant and the ESA’s goal of recov-
ering and ultimately delisting protected species has played 
a central role in the concept of conservation reliance, itself 
(box 2). Doremus (2000, Doremus and Pagel 2001) implic-
itly suggested that conservation-reliant species might never 
be able to be delisted, by arguing that some threatened or 
endangered species would never be able to be considered 
recovered and, therefore, delisted, because of the ongoing 
nature of the threats to those species. Although Scott and his 
coauthors (2005) did not contradict this idea, they left the 
door open to delisting species that they labeled conservation 
reliant by excluding from their definition of this term those 
species needing intensive human intervention to persist, 
citing as examples populations needing supplementation 
by captive-reared individuals (e.g., California condors and 
hatchery-reared salmon), manipulation of “large portions 
of a species population” (e.g., barging salmon smolts past 
dams to decrease mortality), and “frequent” translocations 
of individual species members to overcome anthropogenic 
dispersal barriers. Scott and colleagues (2005) reasoned that 
such species could not be considered recovered under the 
ESA and delisted because such measures are not consistent 
with the statute’s goal of conserving the ecosystems on which 
imperiled species depend.

Scott and his coauthors reconsidered this position a few 
years later, declaring that their previous work had “confused 
the concept of conservation reliant with the policy decision 
to delist a species” (Goble et  al. 2012, p.  870). However, 
their refined description of conservation reliant still relies, 
at least to some degree, on a species’ listing status. Goble 
and colleagues (2012) asserted that, prior to their delisting, 
all threatened and endangered species are, by definition, 
conservation reliant. Goble and colleagues (2012) also main-
tain that species delisted as recovered should be considered 
conservation reliant if maintaining a recovered population 
requires “assurances that management will continue after 
delisting” (p. 870). Although this definition is not precise as 
to what constitutes ongoing “management” of listed species, 
it seems to abandon the authors’ position set forth in Scott 
and colleagues (2005) that conservation-reliant species do 
not include those requiring ongoing supplementation from 
captive populations, “frequent” translocation, or human 
manipulation of “large portions” of the population in order 
to sustain secure populations. Scott and colleagues (2005) 
had tied the exclusion of such species from those consid-
ered conservation reliant to the authors’ legal conclusion 
that delisting such species would be inconsistent with the 
ESA and, therefore, illegal, but Goble and colleagues (2012) 

 at U
niversity of Idaho on A

pril 23, 2015
http://bioscience.oxfordjournals.org/

D
ow

nloaded from
 

http://bioscience.oxfordjournals.org/


Overview Articles

http://bioscience.oxfordjournals.org July 2014 / Vol. 64 No. 7 • BioScience   603   

asserted that the team made an effort to base its refined 
definition of conservation reliance on biological rather than 
legal factors.

Although Goble and colleagues (2012) sought to base 
their revised definition of conservation reliance on bio-
logical factors, in their new definition, they still attempted to 
distinguish conservation-reliant species from others on the 
basis of the type of regulations needed to protect a recovered 

population. For example, Goble and colleagues (2012) 
reasoned that peregrine falcons are no longer conservation 
reliant after their delisting because “existing federal regula-
tions… protect all birds used in falconry” (p.  870). Goble 
and colleagues (2012) also referenced conservation-reliant 
species as needing “species-specific” legal or management 
prescriptions, presumably distinguished from protections 
that are more widely applicable.

Box 1. Definitions of conservation-reliant species.

Doremus (2000)

“For most species, … the development of laws or regulations outside the ESA [Endangered Species Act] sufficient to protect the species 
against human impacts is a necessary prerequisite to delisting” (p. 11).

“Because state and federal laws other than the ESA provide little protection against either of the two primary threats, habitat destruc-
tion and exotic species, most listed species are likely to need the special protections of the ESA forever. Regulation does very little 
against the impacts of exotic species” (p. 23).

Doremus and Pagel (2001)

“Species faced with continuing threats will require continuing protection. Species not afforded that protection by background law will 
need the continuing protection of the ESA” (p. 1261).

We expect that the majority of currently listed species, both plants and animals, will need the protection of the ESA in perpetuity” 
(p. 1261).

Scott and colleagues (2005)

“[Conservation-reliant species are] species that can maintain a self-sustaining population in the wild only if ongoing management 
actions of proven effectiveness are implemented. A self-sustaining population should be able to remain stable or increase over time 
without human assistance to reproduction or dispersal in the wild. Although occasional translocations to maintain genetic diversity 
would not violate this notion of a self-sustaining population, frequent translocations to overcome anthropogenic dispersal barriers or 
to compensate for losses due to predation, disease, or other mortality factors would.…

“We would not consider species to be conservation reliant if they are dependent on releases of captive reared individuals … or manipu-
lation of large portions of a species’ population rather than manipulation of its habitat.… Considering a species to be recovered on the 
basis of populations sustained only through captive propagation, removal from the wild, or artificial migration is inconsistent with the 
objective of the ESA to conserve ecosystems” (p. 386, italics added).

Scott and colleagues (2010)

“Conservation reliance is a continuum encompassing different degrees of management. It extends from species that occur only in 
captivity, through those that are maintained in the wild by releases from captive breeding programs and those that require continu-
ous control of predators or human disturbance, to species needing only periodic habitat management. Although the intensity and 
frequency of management actions required varies among species at different points on this continuum, the common characteristic is 
that some form of management will be required, even after the biological recovery goals for a species have been achieved or exceeded, 
to prevent it from sliding back toward extinction” (p. 92).

Goble and colleagues (2012)

“On reflection, we now recognize that we confused the concept of conservation reliant with the policy decision to delist a species. 
By definition, all listed species are conservation reliant. The question is whether a species that has achieved recovery goals through 
management actions can be delisted as recovered without assurances that management will continue after delisting. If species-specific 
assurances are required, the species is conservation reliant” (p. 870).

Averill-Murray and colleagues (2012)

“Ongoing efforts to address the most important threats through the implementation of effective conservation actions and coordina-
tion at the landscape scale will be required to maintain self-sustaining populations in the long term and to prevent a recurrence of the 
threats that originally led to the species’ listing under the ESA” (p. 895).
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At least in the few times it has employed the term, the 
USFWS has used the concept of conservation reliance spe-
cifically to support delisting species that require ongoing 
direct human intervention to maintain their populations 
at levels the agency deems recovered under the ESA. In its 
Wyoming gray wolf delisting proposal, the USFWS (2011) 
declared broadly that human intervention, such as translo-
cation to maintain recovered populations, is necessary for 
 conservation-reliant species and is “a well-accepted practice 
in dealing with population concerns” (p. 61816). Referring to 
delisting of the Yellowstone grizzly bear distinct population 
segment, the USFWS asserted that because of the species’ 
conservation reliant status, the agency planned to maintain 
a recovered grizzly population through active management, 
such as measures needed to limit mortality and protect bear 
habitat, and by maintaining genetic diversity through peri-
odic artificial translocations (USFWS 2007a). Similarly, the 
recovery plan for the black-footed ferret suggests that the 

species could be delisted as recovered even though transloca-
tions and regular augmentation from captive populations 
would be needed into the foreseeable future because of the 
continued impacts of sylvatic plague (USFWS 2013a). The 
agency also appears to contemplate delisting of species it 
deems conservation reliant because of a need for ongoing 
active management of habitat and other species. Labeling 
Kirtland’s warblers conservation reliant because the popula-
tion will need ongoing habitat manipulation and control of 
parasitic cowbirds for the foreseeable future, the USFWS 
asserted that such conservation of the species “could be 
accomplished outside the purview of the Act” (p. 50)—that 
is, after the species is delisted (USFWS 2012a).

In summary, the concept of conservation-reliant species 
has evolved considerably over a relatively short time. As 
of this publication, the recent literature labels as conserva-
tion reliant all or at least an overwhelming majority of the 
species listed as threatened or endangered under the ESA. 

Box 2. Conservation-reliant species and delisting.

Doremus (2000)

“Delisting requires a finding that the threats to the species are sufficiently controlled that extinction is no longer likely. That, in turn, 
requires confidence that some mechanism other than the ESA will prevent activities that might cause extinction” (p. 29).

“Delisting should be understood as requiring the additional provision of regulatory security outside the ESA, such that the special 
regulatory protections of the ESA are no longer necessary” (p. 35).

Doremus and Pagel (2001)

“Delisting decisions must include careful attention to the extent of legal protection outside the ESA, which we refer to as background 
law. The regulatory protections of the ESA can be removed only if other mechanisms will protect the species against a recurrence of 
the threats that led to its placement on the protected list” (p. 1259, italics added). 

“Delisting will always be infrequent and therefore will never mollify the law’s critics” (p. 1267).

Scott and colleagues (2005)

“The conservation-reliant species concept can assist in recovery by allowing a species whose population has stabilized at or above 
its recovery goals to be delisted, even though the threats to its existence can only be successfully mitigated rather than eliminated by 
ongoing conservation management” (p. 387).

Scott and colleagues (2010)

“For recovery to be lasting, recovery plans should also include an evaluation of the threats that are likely to continue when recovery 
goals have been met. The management actions necessary to ameliorate these long-term threats should be incorporated into recovery 
plans at the outset” (p. 95).

Goble and colleagues (2012)

See box 1.

“We need a tool kit of management structures that will facilitate the transition from listed to delisted” (p. 871).

Bocetti and colleagues (2012)

“Because the ESA provides or motivates the management tools needed to maintain the species, the threats to that species will return 
without an alternative plan to sustain the species after delisting. The difficulty therefore lies in crafting a regulatory mechanism to 
adequately replace the ESA after delisting and to provide the needed species-specific conservation management. We suggest that a 
[conservation management agreement] could serve as this mechanism” (p. 875).
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The literature also labels as conservation reliant those spe-
cies needing either active intervention or specific ongoing 
legal protections, excluding those found in existing state and 
federal laws, in order to maintain populations at levels con-
sidered biologically recovered. For conservation-reliant listed 
species, authors suggest that such protections can be in the 
form of recovery management agreements (Scott et al. 2005) 
or conservation management agreements (Bocetti et  al. 
2012) that set out enforceable and funded management plans 
to maintain the species and its habitat over time at recovered 
levels. Conservation strategy documents developed by the 
USFWS (e.g., USFWS 2007b) and conservation and manage-
ment plans developed by state partners (e.g., MFWP 2006) 
would presumably also be included among such agreements. 
Conservation agreements designed to obviate the need to list 
a species under the ESA, which have been negotiated with 
increasingly frequency in recent years, would also appear to 
define their target species as conservation reliant.

Finally, leading proponents of the current conservation 
reliance concept appear to have reversed their previous view 
that species dependent on intensive human management—
actions such as releases of captive-reared individuals and 
artificial migration—should not be classified as conserva-
tion reliant and should not be delisted (Goble et  al. 2012). 
Although there are few agency pronouncements on the sub-
ject, the publications noted above indicate that the USFWS 
believes that it can delist species that require at least some 
active human intervention in order to maintain the genetic 
diversity of the target population, to reduce competitors, or 
to produce ecological conditions that approximate those 
produced by disturbance regimes that have been disrupted 
by human action.

Problems with the current definitions  
of conservation-reliant species
We believe that definitions of conservation-reliant species 
in the current literature do more to create confusion than 
to provide a useful science-based tool for making deci-
sions about species conservation. By inappropriately mixing 
bio logy with an inaccurate understanding of the law, the 
existing definitions encompass most or all species listed as 
threatened or endangered, as well as many other species of 
conservation concern, which makes the concept a less effec-
tive tool for setting recovery priorities among such species. 
In addition, overly inclusive definitions of conservation-
reliant species can suggest or even justify recovery strategies 
and delisting decisions that are inconsistent with the ESA’s 
focus on restoring species to the point at which they are self-
sustaining in the wild.

Despite Goble and colleagues’ (2012) professed effort 
to move toward a more biology-based definition of con-
servation reliance, the definition of this term in the lit-
erature remains tied to law in significant respects. Goble 
and  colleagues (2012) emphasized the importance of the 
conservation reliance concept, in part, by pointing to 
Congress’s “naiveté” in believing that existing federal and 

state regulatory mechanisms would maintain secure popula-
tions of species that had recovered and been removed from 
the lists of threatened and endangered species. However, 
Goble and colleagues (2012) asserted that species such as 
the peregrine falcon are not conservation reliant, because 
the regulatory measures needed to protect the species after 
delisting are sufficiently general or were already in existence 
at the time the peregrine was first listed. Reed and colleagues 
(2012) also highlighted the relationship between conserva-
tion reliance and delisting, suggesting that the delisting of 
Hawaiian avifauna take place “within the context of conser-
vation reliance” by putting in place plans for ongoing man-
agement interventions needed to improve the species’ status 
to the point that they could be considered for delisting.

We think that these recent definitions of conservation 
reliance needlessly—and inaccurately—incorporate legal 
elements. It causes unnecessary confusion for scientists 
to coin a label for the need to improve existing laws and 
management for specific species in order to maintain secure 
postrecovery populations of these species. The ESA already 
incorporates this idea into the act’s listing and delisting 
provisions. By requiring the USFWS and the NMFS to con-
sider the “inadequacy of existing regulatory mechanisms” 
(16 U.S.C. 1533(a)(1)(D)) in deciding whether to list or del-
ist a species, the ESA, itself, refutes the notion that Congress 
saw the recovery of threatened and endangered species as pri-
marily a walk-away proposition—that is, that protections or 
ongoing management measures needed to maintain species 
after delisting would come through existing federal and state 
regulatory mechanisms rather than through conservation 
measures targeted at particular species. The requirement for 
an evaluation of regulatory sufficiency in listing and delist-
ing decisions demonstrates that lawmakers were well aware 
that maintaining a recovered species’ numbers and habitat 
over time and preventing human exploitation from again 
diminishing the species’ numbers may require the creation 
of species-specific legal protections or management regimes 
over and above the status quo at the time a species was listed. 
Such protections can come from changes to federal, state, or 
local laws or through cooperative—but enforceable—means 
to implement additional protections and new management 
strategies (USFWS and NMFS 2003).

Therefore, the ESA itself contains a mechanism to encour-
age the modification of regulatory mechanisms that are 
inadequate to protect a species or its habitat at the time it is 
listed. Such changes to inadequate regulatory mechanisms 
are sometimes included as part of a specifically designed 
conservation strategy or an agreement between the USFWS 
(or the NMFS, for marine species) and a state or other 
partners to protect a species after delisting, as in the case of 
 grizzly bears (USFWS 2007a, 2013b). 

Alternatively, the relevant service may simply cite improve-
ments in management aimed at a particular species in its 
determination that the species has recovered. For example, 
the USFWS (1980) noted the absence of state protections 
for Robbins’ cinquefoil and its habitat and the difficulty 
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of enforcing US Forest Service restrictions on removing 
or damaging the plants in its decision to list the species as 
endangered. When delisting the species, the USFWS (2002) 
cited the development of specific measures by the US Forest 
Service to better protect the species and its habitat, including 
agreements for cooperation among the US Forest Service, the 
USFWS, and hiker groups to protect the species. Although 
Goble and colleagues (2012) and Scott and colleagues (2010) 
cited this delisting as an example of ongoing species-specific 
management that is a hallmark of conservation reliance, we 
see the ongoing measures to protect the cinquefoil as simply 
an essential part of the recovery and delisting scheme that 
Congress incorporated into the ESA itself.

The same holds true even for species at risk of extinc-
tion but not yet listed under the ESA. Responding to the 
wishes of states and a variety of stakeholders to avoid list-
ings of various species, the USFWS and the NMFS have, 
in many instances, determined that the listing of a species 
was not warranted, significantly in part, because of new 
state or local laws, agreements, and conservation strategies 
designed specifically to improve ongoing protections for the 
particular species and its habitat (USFWS 2000, 2012b). In 
light of court decisions challenging such determinations, 
the USFWS and the NMFS’s “Policy for the Evaluation of 
Conservation Efforts in Making Listing Decisions” (PECE 
Policy) requires the agencies to assess the likelihood that 
promised conservation actions will actually be implemented 
and the degree to which they are likely to be effective 
(USFWS and NMFS 2003). The USFWS and the NMFS have 
therefore used the ESA’s consideration of the inadequacy 
of existing regulatory mechanisms to leverage enforce-
able and ongoing management commitments from federal 
agencies, states, and even private property owners to better 
protect species under consideration for listing. This has been 
occurring, and the USFWS and the NMFS have employed 
well-defined parameters in the PECE Policy to assess the 
adequacy of species-specific conservation measures when 
making listing decisions since well before the phrase conser-
vation reliance was coined.

Improperly mixing science and law in describing the 
concept of conservation reliance can have important practi-
cal consequences. A term ostensibly based on science that 
duplicates existing legal requirements causes confusion; sci-
entists have developed increasingly elaborate classification 
schemes (Goble et al. 2012) to describe what are ultimately 
legal decisions about listing and delisting under the ESA. 
An overly broad definition of conservation reliance that 
encompasses all or the vast majority of listed species also has 
little utility for differentiating among such species to develop 
sensible conservation priorities, supporting legal and policy 
discussions of what it means for a listed species to recover, 
or supplying managers and decisionmakers with any other 
useful information.

We are also skeptical of defining what should be a scien-
tific term in part on the basis of murky distinctions between 
regulations on what species may need to achieve and what 

constitutes the maintenance of a secure population or on the 
basis of the original date of those regulations. For example, 
Goble and colleagues (2012) asserted that peregrine falcons 
are no longer conservation reliant but acknowledge that the 
falcon’s continued security relies in part on ongoing regula-
tion of the take for migratory birds. However, these regula-
tions apparently do not count for the purposes of deciding 
whether peregrines are conservation reliant because they 
were in effect before the species was listed or are not suf-
ficiently species specific.

We submit that it makes little sense to define a term sup-
posedly based on biology by attempting to make inexact 
distinctions among the programs and regulations needed to 
protect populations of a given species. Peregrines, for exam-
ple, receive protections—as do most other birds native to the 
United States—under the 1918 Migratory Bird Treaty Act, 
but the USFWS enacted peregrine-specific limits on their 
use in falconry after the birds were delisted under the ESA. 
New site-specific restrictions on human activities at falcon- 
nesting sites are also common. In this light, are current take 
restrictions for peregrines new, old, or species specific? We 
think this question should be irrelevant to determining 
whether falcons are conservation reliant.

Finally—and perhaps most important—we are concerned 
that the USFWS and the NMFS are beginning to use the 
concept of conservation reliance to justify delisting decisions 
that are inconsistent with policy choices about recovery that 
are currently embedded in the ESA. As was noted above, the 
USFWS has referred to conservation reliance in connection 
with its efforts to label as recovered and delist species that 
still require what the agency calls active management—a 
term that the agency uses to describe direct and ongoing 
human manipulation of individuals in a target population 
(such as translocation to maintain genetic diversity) or of a 
species’ environment (such as a control program for a com-
petitor species). Goble and colleagues’ (2012) most recent 
definition of conservation-reliant species also appears to 
include those dependent on such ongoing human interven-
tions, which reverses the position taken by the team in an 
earlier paper (Scott et al. 2005) that such species should not 
be considered conservation reliant, because delisting them 
would not be consistent with the ESA.

We see this mixing of conservation reliance and delisting 
under the ESA as inappropriate because the law currently 
incorporates a policy that places emphasis on species’ self-
sufficiency in the wild as a hallmark of recovery and del-
isting under the ESA. The Wilderness Act of 1964, which 
defines the protected areas that it sets aside as “untrammeled 
by man, where man himself is a visitor who does not remain” 
(16 U.S.C. 1131c), initiated a remarkable dozen years during 
which Congress enacted most of the United States’ major 
natural resource protection laws. Passed in 1973, the ESA 
also advances a preservation-oriented ethic characterized 
by a clear line between humans and the natural world. In 
the ESA’s initial section setting forth the statute’s purposes, 
Congress declared that the law aims to conserve both 
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endangered and threatened species and the ecosystems on 
which they depend. The statute defines conserve as including 
the use of all necessary methods to improve the condition of 
species and their ecosystems, including direct human inter-
ventions, such as habitat maintenance, live trapping, propa-
gation, and transplantation (16 U.S.C. 1532(3)). However, 
this same definition specifies that the ultimate goal for such 
conservation efforts is to improve species and ecosystems 
to the point at which such measures “are no longer neces-
sary.” The ESA therefore sets out a clear line between listed 
and recovered species: The law allows for intensive human 
management in order to improve the state of listed species 
and their habitat, but the statute envisions that species that 
have recovered and can be delisted should exist in a state of 
natural self-sufficiency, without the need for the direct and 
ongoing human manipulation of individuals in the target 
species or of a species’ environment (i.e., actions that the 
USFWS has termed active management).

Other sources, including the USFWS itself, strongly sup-
port this reading of the ESA. The regulations for the imple-
menting of the ESA define recovery as bringing species to 
the point at which they no longer need the protections of 
the ESA and stress the need to avoid adverse impacts on the 
species’ ability to persist in the wild (50 C.F.R. 402.02). The 
US Court of Appeals for the Ninth Circuit pointed to the 
ESA’s “Findings, purposes, and policy” section in explain-
ing that “the purpose of the ESA is to promote populations 
that are self-sustaining without human interference” (Trout 
Unlimited v. Lohn 2009). The court also cited the statute’s 
legislative history as indicating that “the ESA is primarily 
focused on natural populations.” And apart from the service’s 
delisting discussions that reference conservation reliance, 
the USFWS has consistently stressed the statute’s intent to 
promote self-sustaining populations. The NMFS Interim 
Endangered and Threatened Species Recovery Planning 
Guidance document (2010) provides that recommendations 
in recovery plans are based on “ensuring self-sustaining 
populations in the wild” (p. 5.1-6), and the agency’s notices 
related to species recovery have for many years asserted that 
“the goal of this [recovery] process is the maintenance of 
secure, self-sustaining wild populations of species with the 
minimum investment of resources” (USFWS 1999, p. 46552). 
The USFWS has also emphasized in numerous listing and 
recovery plan decisions (e.g., USFWS 2013c) that recovery 
efforts are designed to “restore listed species to a point where 
they are secure, self-sustaining, and functioning components 
of their ecosystems” (p.  7886). For example, the USFWS 
(2013c) cited wolverines’ inability to disperse between core 
populations without human assistance as support for its 
proposal to list the species as threatened.

Because of the ESA’s present emphasis on self-sufficient 
populations in the wild, we suggest that a definition of 
conservation-reliant species should distinguish between spe-
cies that merely need improved regulatory protections and 
those with populations needing direct and ongoing human 
manipulation of individuals or the environment of the target 

species; otherwise, such a classification would have little util-
ity in helping agencies and stakeholders understand when 
a species has recovered to the point that it can be removed 
from the ESA’s protected lists. The same holds true for 
assessing whether a species not currently listed as threatened 
or endangered is sufficiently secure not to need listing in the 
first instance. In the following section, we explore how an 
overly broad definition of conservation reliance can actually 
impede proper implementation of the law itself.

Conservation reliance and practical consequences
Our concerns about current conceptions of conservation 
reliance go beyond scholarly debate. Because the ESA 
mandates that the USFWS and the NMFS make listing and 
delisting decisions solely on the basis of the best available 
science, concepts relating to biodiversity conservation that 
gain prominence in the scientific literature can influence 
real-world decisions with regard to implementing the ESA. 
In particular, we believe that confusion about the proper 
relationship between the biological concept of conservation 
reliance and determinations of which species need protec-
tion under the ESA leads the USFWS and the NMFS and 
stakeholders to give too little attention to the difficult legal 
and value decisions inherent in the listing and delisting 
process.

The USFWS’s use of conservation reliance in its proposal 
to delist gray wolves is one of several instances in which 
the agency has used conservation reliance in a manner that 
illustrates what we see as a principal danger of defining con-
servation-reliant species in a manner that improperly mixes 
law and science. In discussing postdelisting management of 
gray wolves in the northern Rocky Mountains, the USFWS 
noted that it plans to use assisted migration between possibly 
isolated wolf populations to the extent that such action is 
necessary to protect individual populations’ genetic diver-
sity and, therefore, to maintain the wolves’ recovered status 
(USFWS 2011). Justifying its position that such measures 
are consistent with determining a species to be recovered 
and, therefore, removing it from the ESA’s protected lists, 
the USFWS (2011) reasoned that such “human intervention 
in maintaining recovered populations is necessary for many 
conservation-reliant species and a well-accepted practice in 
dealing with population concerns” (p.  61816). However, in 
our view, the service’s position confounds a question that 
should be one of science—Are wolves a conservation-reliant 
species?—with a question that requires legal and value judg-
ments—Is it acceptable to delist wolves as recovered even 
though they may require artificial translocation to maintain 
genetic diversity and, therefore, security from extinction?

In other words, the definition of conservation reliance 
should not determine or even influence whether the ESA 
allows the delisting of species that require ongoing direct 
human intervention in order to maintain secure popula-
tions over time. Instead, this is initially a legal question that 
requires the interpretation of the vision for species conser-
vation that lawmakers set forth in the ESA. And, because 
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Congress can always amend a statute, at a broader policy 
level, the question of how much human involvement is 
acceptable in managing recovered species ultimately involves 
determining the goals that we as a society wish to pursue 
in structuring our approach to conserving biodiversity. In 
our view, defining the circumstances and thresholds under 
which species may be removed from the ESA’s protected lists 
requires value choices—choices that should not and indeed 
cannot be justified by references to conservation reliance.

We therefore support Goble and colleagues’ (2012) sug-
gestion that there is a need to decouple the concept of 
conservation- reliant species from the legal and policy 
choices inherent in making decisions about recovery, delist-
ing, and listing under the ESA. As was noted above, however, 
the concept remains improperly entangled with the law in 
significant respects, which we feel impedes necessary legal 
and public policy discussions about how to best manage 
biological resources.

Returning to the example of gray wolves, proposals to 
delist wolf populations in the United States are always highly 
contentious, because a variety of economic and environmen-
tal interests have strong feelings about the species. These 
groups have very different perspectives on whether wolves 
can be delisted as recovered by relying on human transloca-
tions to facilitate genetic exchange between core populations 
or whether they can be deemed recovered and removed from 
the ESA’s protected list only when managers have modified 
their land-use and wolf-management prescriptions in order 
to allow wolves to disperse between populations on their 
own through protected migratory corridors. Determining 
whether the ESA requires the USFWS to choose one over the 
other and which scenario makes the most sense for society 
presents difficult questions of law and policy. Answering 
such questions requires the USFWS to look closely at the 
ESA and to engage the public and stakeholders in a dialogue 
about how to manage the species. Furthermore, those who 
disagree with the service’s ultimate resolution of this issue 
have an opportunity to test in court whether the USFWS’s 
choice is consistent with the ESA, and those who still dis-
agree with a decision that has been upheld in court are, 
of course, free to suggest that Congress amend the ESA to 
direct a different result. Although these processes may be 
messy, they are desirable in that they permit broad par-
ticipation in the value-driven decisions involving how best 
to manage our biological resources. However, inaccurately 
casting the choice of how to best manage wolf dispersal as 
driven primarily by science—as occurred when the USFWS 
justified its Northern Rockies wolf delisting proposal by 
asserting that the ongoing artificial translocation of wolves 
is “well accepted” by the scientific community to maintain 
conservation-reliant species—effectively allows the USFWS 
to decide unilaterally what constitutes a recovered wolf dis-
tinct population segment under the guise of relying on the 
agency’s technical expertise.

We propose two steps to avoid this negative outcome. The 
first is to emphasize that the biological term conservation 

reliance is completely neutral on the legal and policy ques-
tion of whether the USFWS and the NMFS may delist—or 
decide not to list in the first instance—species that depend 
on ongoing human interventions to maintain secure popu-
lations. Goble and colleagues (2012) explicitly attempted 
to clear up the team’s previous confusion of conservation 
reliance with the law and policy of listing and delisting 
decisions, and we hope that the present article will also 
contribute to understanding the proper role for science and 
law in removing species from or adding them to the ESA’s 
protected rolls.

Second, we suggest abandoning the definition of conserva-
tion reliance as described in previous scientific literature in 
favor of a clearer meaning based solely on biology. Crafting 
a biology-focused definition of the term that informs rather 
than justifies conservation choices made within the ESA’s 
legal and policy framework will make the concept of con-
servation reliance far more useful to the USFWS and the 
NMFS in implementing the statute. Such a definition could 
also prove helpful to state regulators or governments of other 
countries in making decisions about species protection. In 
addition, a more focused definition of conservation-reliant 
species could assist policymakers and society in general as we 
consider how to best protect biodiversity from threats that 
are increasingly systemic rather than specific. We propose 
such a definition in the following section.

A more functional definition of conservation reliance
If we recognize that the concept of conservation reliance 
should be decoupled from listing and delisting decisions 
under the ESA, what practical benefits for conservation 
decisionmaking could the term provide? Goble and col-
leagues (2012) suggested that a species’ degree of conserva-
tion reliance could help in developing sensible conservation 
priorities. Although we agree with this role for conservation 
reliance, the broad definition of this term in the current 
literature includes so many species that its ability to assist in 
prioritization efforts is modest at best. Moreover, it is unclear 
how to make distinctions among the many species that need 
additional regulatory measures in order to assign conserva-
tion priorities among these species. We therefore suggest 
eliminating any consideration of needed regulations, includ-
ing any distinctions between general and species-specific 
regulations and whether regulations are existing or new, as 
a basis for defining conservation-reliant species. The term 
should be based on biology.

At the same time, we submit that conservation reliance 
should be relevant to implementing—as well as to discus-
sions about potentially revising—society’s value-based judg-
ments for defining success in conserving biological diversity 
as reflected in the law. As was discussed above, the ESA 
currently emphasizes a species’ self-sufficiency in the wild as 
a condition to determining that a threatened or endangered 
species has “recovered” sufficiently to allow for its delisting 
or that an unlisted species does not need the protections of 
the ESA. Because many similar laws and policies in states 
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and other countries also explicitly or implicitly set a simi-
lar goal of species recovery to self-sufficient populations, a 
science-based definition of conservation-reliant species that 
is nonetheless relevant to this policy goal may be useful even 
apart from decisions related to listing and delisting under 
the ESA.

Although scholars, agencies, and the public are generally 
supportive of the ESA’s goal of species self-sufficiency in the 
wild (Doremus 1999), science now recognizes that attain-
ing this benchmark may be difficult or impossible for some 
species, given threats that lawmakers did not conceive of 
40 years ago. Threats to biodiversity stemming from climate 
change, pervasive exotic invasive species, and the disrup-
tion of important ecosystem processes and disturbance 
regimes often cannot be overcome simply by setting aside 
reserves, improving regulatory protections and management 
programs for species and their habitat, or similar means of 
promoting self-sustaining populations (Carroll et al. 2014). 
Rather, addressing such threats may demand continued 
direct human intervention in a species’ life cycle, ongoing 
manipulation of its habitat, or control of other species—
both to improve the current status of a target species and 
to ensure its persistence over time at a secure population 
level. If Congress were to revisit the law’s present focus on 
species self-sufficiency, what role should human actions play 
in species conservation? A useful definition of conservation 
reliance should also provide information relevant to this 
question.

In light of the above considerations, we see not only an 
opportunity but a need for a term describing the degree to 
which the conservation of some species may not be able 
to fit the self-sufficiency paradigm still ensconced in the 
United States’ key biodiversity conservation statute and in 
similar laws in other countries. We therefore propose to 
define conservation reliance as a spectrum representing the 
degree to which a species needs direct human intervention 
to manipulate individual members of that species at some 
point in their life cycle or the species needs direct human 
intervention in the form of ongoing physical or biological 
changes in its environment to persist in the wild.

The touchstone of this definition is biological self- 
sufficiency, not listing status or whether a population 
requires new or ongoing regulatory measures or conservation 
programs to maintain a secure population. The following 
thought experiment emphasizes the difference between our 
characterization of conservation-reliant species and defini-
tions of the term based on a species’ need for ongoing man-
agement: What would happen to a given species if all humans 
were to suddenly disappear from the planet? Some species 
labeled as conservation reliant by other authors because of 
their need of ongoing management—desert tortoises, for 
example—would have no barriers to population expansion 
and no unmet conservation needs, because the manage-
ment needed by the species is primarily the regulation of 
human activities, such as direct take or habitat destruction 
by development. However, in the absence of humans, species 

such as the northern spotted owl, the black-footed ferret, 
and Hawaiian songbirds would actually be in greater peril. 
Perhaps, these species’ only hope of avoiding extinction lies 
in human intervention (sometimes termed active manage-
ment by the USFWS) in the life cycle of individuals of the 
target species (e.g., continually augmenting the ferret popu-
lation from captive populations to replace individuals lost to 
plague) or in ongoing physical or biological manipulation of 
the species’ environment (e.g., continually controlling barred 
owls that outcompete their spotted-owl cogenerics).

Like the definition of conservation reliance in the literature 
to date, defining the term as we suggest results in a contin-
uum, with the differences among conservation-reliant species 
determined by both the time and the social commitment to 
a species’ self-sufficiency in the wild. Some species, such as 
the black-footed ferret and the endangered endemic birds 
in Hawaii, will probably need direct human intervention 
for centuries until they are able to evolve defenses to intro-
duced pathogens and invasive competitors. Such species 
needing human intervention to persist over evolutionary 
timescales are strongly conservation reliant. On the other end 
of the spectrum, species such as the wolves in the Northern 
Rockies would, at present, be classified as only weakly con-
servation reliant. For such species, it is possible to eliminate 
the need for ongoing human intervention and still maintain 
secure populations by improving habitat protections in 
migratory corridors between the populations and restricting 
the take of individual animals in these areas. In the middle 
of the spectrum, it may be technically feasible to eliminate 
the human intervention needed to protect other species, but 
doing so would entail overcoming substantial physical and 
even legal barriers. Salmon runs whose restoration to self-
sustaining populations would require the removal of dams 
that block or inhibit their migratory passage—which may 
require changes to the dams’ authorizing legislation, as well 
as substantial decommissioning costs—serve as examples of 
moderately conservation-reliant species.

There are two important consequences of the spectrum 
of our version of conservation-reliant species. First, the 
USFWS and the NMFS could not delist any species classi-
fied as conservation reliant. This stems from the law itself; as 
was noted above, the ESA presently sets self-sufficiency in 
the wild as a standard for declaring a species legally recov-
ered and therefore able to be delisted (or not at sufficient 
risk to need listing in the first instance). In addition, save for 
strongly conservation-reliant species that face threats with 
essentially no technical solution, human resource expendi-
tures for specific conservation measures—and political will-
ingness to actually carry out such measures—can directly 
influence the time frame over which species remain con-
servation reliant. For example, regulatory changes to protect 
habitat corridors and dispersing wolves could expeditiously 
obviate the need to physically transport individual wolves 
to maintain genetic diversity in the overall wolf population, 
which would make the wolves in the Northern Rockies no 
longer conservation reliant. The same holds true for dam 
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removal to benefit listed fish populations, although the 
resource expenditures and political resolve needed to take 
such action could be even greater than that needed to allow 
natural wolf dispersal.

Our biology-based, policy-relevant definition of conser-
vation reliance as a species’ dependence on ongoing direct 
human intervention can indeed assist in assigning con-
servation priorities. Under the current version of the ESA, 
the USFWS and the NMFS should protect species under 
the statute that need direct human intervention to stem 
their decline toward extinction but should avoid delisting 
conservation-reliant species, given the law’s goal of recov-
ered populations that are self-sufficient in the wild. This 
means that the USFWS is on the right track in moving to 
list wolverines, but the agency should not delist wolves and 
grizzlies in the Northern Rockies as recovered until managers 
succeed in restoring the natural connectivity between iso-
lated populations needed to maintain these species’ overall 
genetic diversity. The USFWS should also refrain from using 
conservation reliance as a supposedly scientific justification 
for delisting these species while they may still need human 
translocation to maintain genetic diversity.

A refined definition of conservation reliance also helps in 
deciding whether to reconsider the ESA’s current emphasis 
on recovery of self-sufficient populations in the wild, par-
ticularly in light of threats to biodiversity that Congress did 
not foresee in 1973. Doremus (2000, Doremus and Pagel 
2001) indicated that some species needing ongoing direct 
human management to persist would need ESA protections 
forever. However, Goble and colleagues (2012) raised some 
legitimate concerns about species that remain on protected 
rolls indefinitely. As the list of strongly conservation-reliant 
species grows because of climate change and similar perva-
sive threats, recognizing that conservation reliance describes 
a continuum of the degree of human intervention that a 
species requires will assist us in deciding whether we need to 
adjust our current policy that conservation success is the res-
toration of self-sufficient populations in the wild. Although 
we take no position on whether this is an appropriate course 
of action, society should make such a weighty choice delib-
erately and carefully, recognizing its enormous normative 
dimensions. A clearer, biology-based definition of conserva-
tion reliance can help facilitate such challenging discussions.

Application of conservation reliance  
in decisionmaking
The example of the Kirtland’s warbler illustrates the applica-
tion of our definition of conservation reliance. Bocetti and 
colleagues (2012) described the need for ongoing human 
manipulation of the bird’s habitat to compensate for the loss 
of the natural fire regime within the species’ range. This spe-
cies is, therefore, at least moderately conservation reliant. The 
return of a natural fire regime needed for a functional war-
bler habitat without human manipulation is within our tech-
nical capability, but acquiring sufficient habitat to restore 
natural fire regimes in northern Michigan would likely come 

at a very substantial economic and political cost. As a con-
sequence, rather than spending huge sums on habitat acqui-
sition, it may make sense to continue much more modest 
expenditures on prescribed burning and to use other active 
forest management techniques that mimic the effects of fire. 
Considering a species’ degree of conservation reliance in pri-
oritizing expenditures of recovery funding could allow the 
diversion of recovery funds to species that are less conserva-
tion reliant and that have a greater chance of self-sufficiency 
in the wild. However, such a prioritization decision may also 
mean that—as Doremus (2000) predicted—warblers would 
remain on the ESA’s lists forever, because they would never 
be self-sustaining in the wild.

The Kirtland’s warbler—along with many other species—
may also be strongly conservation reliant because of threats 
on its wintering grounds posed by climate change and sea-
level rise. Although this may also require their indefinite 
listing under the ESA as the law now stands, perpetual list-
ing of species with little or no likelihood of recovery in the 
foreseeable future can divert resources away from recovering 
more imperiled species and can involve a public percep-
tion challenge (Bocetti et  al. 2012) for the ESA. Does this 
mean that it is time to revisit preservation-oriented goals 
set by Congress four decades ago, as society comes to grips 
with the scale and irrevocability of the changes that human 
beings have made to the biosphere? Should we rethink the 
ESA’s fundamental goal of self-sustaining populations in the 
wild in favor of a more nuanced or modest notion of con-
servation success? Alternatively, perhaps the USFWS and the 
NMFS could make increased use of the threatened category, 
which allows flexibility in tailoring the ESA’s protections, for 
conservation-reliant species whose status has stabilized in 
response to ongoing human interventions.

We believe that it is important for society and policymak-
ers to consider these challenging questions. Doing so with 
a biology-based, policy-neutral definition of conservation 
reliance will not make these questions easier to answer, but 
it would avoid the confusion and policy biases inherent in 
recent formulations of the concept.
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Response to “Conservation-Reliant Species: 
Toward a Biology-Based Definition”

DALE D. GOBLE, JOHN A. WIENS, TIMOTHY MALE, AND J. MICHAEL SCOTT

Rohlf and colleagues (2014)    
question the utility and legality 

of using the conservation-reliant spe-
cies concept to delist species, arguing 
that it has been defined in ways that 
ignore what they erroneously assert 
is the Endangered Species Act’s (ESA) 
policy emphasis on self-sufficiency in 
the wild as “a key aspect of species 
recovery.”

We appreciate that Rohlf and col-
leagues want to return to a definition 
similar to the one we created in 2005. 
Writing in the context of the ESA, we 
noted that recovery was a continuum 
in which conservation-reliant species 
differed in the degree that they “can 
maintain a self-sustaining population 
in the wild only if ongoing manage-
ment actions of proven effectiveness 
are implemented” (Scott et  al. 2005, 
p.  386). Our understanding of con-
servation reliance has evolved over 
the past decade as we have evaluated 
a greater range of species and have 
sought to make the concept relevant 
to management and policy, but it has 
continued to reflect the core insight: A 
species is “conservation reliant” when 
it requires the management of threats 
to maintain its population or distribu-
tion at socially determined levels.

Rohlf and colleagues’ central claim 
is that a species that has met its demo-
graphic recovery goals cannot be 
delisted as recovered if it requires con-
tinuing management to avoid slipping 
back into threatened status. Because 
the ESA nowhere sets out this self-
sufficiency requirement, Rohlf and 
colleagues rely upon the Wilderness 
Act as the basis for this extrapolation.

Rohlf and colleagues repeatedly 
state that the basic problem with our 
definition is that it mixes biology and 
policy. Both our 2005 definition and 

their definition—“a spectrum based 
on . . . the extent to which a species 
needs direct human intervention in its 
life cycle or environment . . . in order 
to persist at a secure level” (p. 602)—
incorporate elements of biology and 
policy. Although the decision that a 
species is “secure” is based on biology, 
“secure” is ultimately a policy decision 
because it is based on risk tolerance: 
Is a 90 percent probability of survival 
for 100 years sufficiently secure? Is  
95 percent (Doremus 1997)?

The crucial point is that the concept 
is useful primarily as a way to identify 
species that require continuing man-
agement because the risks they face 
cannot be eliminated. In the context 
of the ESA, the need for continu-
ing management necessarily impli-
cates listing and delisting decisions. 
A conservation- reliant species cannot 
be delisted if an unmitigated threat 
will reduce the population and distri-
bution below recovery levels, unless 
some mechanism other than the ESA 
is available to provide the needed man-
agement actions. Our focus on this 
issue as a central concern was clear in 
our first article, where we wrote “If a 
species can be delisted when there is 
a reasonable certainty that the human 
intervention needed to sustain the spe-
cies in the wild will be supplied, then 
the objective of the ESA becomes one 
of fostering that intervention” (Scott 
et al. 2005, p. 385). One goal, in short, 
was to find a way beyond the delisting 
impasse.

The types of intervention that 
should be fostered are what trouble 
Rohlf and colleagues. Despite their 
insistence that this is a definitional 
problem, we believe that it is, instead, 
a policy disagreement. As they state, 
“We see this mixing of conservation 

reliance and delisting under the ESA 
as inappropriate because the law cur-
rently incorporates policy that places 
emphasis on a species’ self-sufficiency 
in the wild as a hallmark of recovery 
and delisting under the ESA” (p. 606).

The difference between our con-
ception and Rohlf and colleagues’ 
conception of conservation reliance 
is brought into sharp focus in their 
discussion of wolf delisting. They state 
that the US Fish and Wildlife Service 
used conservation reliance to delist 
the wolf and thus avoided the proper 
question: “Is it acceptable to delist 
wolves as recovered even though they 
may require artificial translocation to 
maintain genetic diversity and thus 
security from extinction?” (p.  607). 
The legal requirements associated 
with delisting a species are not altered 
by labeling the species as conserva-
tion reliant, because the question that 
the agency was required to answer 
remains the same: Are the threats fac-
ing the wolf such that removing the 
ESA’s protection will put it at risk of 
extinction in the foreseeable future? 
If the species has met its demographic 
recovery goals and the threats that it 
faces can be managed without federal 
action through the ESA, the species is 
no longer threatened or endangered.

Rohlf and colleagues disagree, argu-
ing that, as long as there is a need for 
any active management, the species 
cannot be delisted. Relying, in part, on 
the spirit of the Wilderness Act of 1964, 
they argue that “the ESA [embodies] a 
clear line between humans and the 
natural world” (p. 606). Recovery, they 
write, requires existence “in a state 
of natural self-sufficiency without the 
need for direct and ongoing human 
manipulation” (p.  607). The clarity of 
that line, however, is in the eyes of the 
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met by most at-risk species in the 
Anthropocene.
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the warbler’s numbers. Conservation 
action under the ESA led to a rebound, 
and the numbers of warblers currently 
exceed recovery goals. However, absent 
continuing management—maintain-
ing the early successional habitat and 
removing cowbirds—the species’ pop-
ulation will decline, and it will need to 
be relisted (Bocetti et  al. 2012). Can 
the species be delisted if continuing 
management can be assured?

Rohlf and colleagues conclude that, 
without a shift in funding to acquire 
the amount of habitat necessary to 
restore historic fire regimes, the listing 
of the warbler is likely to be “forever,” 
because the species would never be 
self-sustaining in the wild. In contrast, 
our position is that the species is not 
at risk of extinction in the foreseeable 
future because it has met and exceeded 
demographic goals, so long as adequate 
management is provided through con-
servation actions that are not “pursuant 
to this Act” (ESA sec. 3(3)).

The difference is stark. Prioritization 
is becoming increasingly important, 
given decreasing funding and increas-
ing numbers of imperiled species. 
A concept that is useful to manag-
ers because it is focused on the link 
between the biology of a species and 
its management needs is better than an 
idealistic appeal to an abstract objec-
tive of “self-sustaining in the wild” 
that is increasingly unlikely to be 

beholders. As noted, the act nowhere 
explicitly states that its goal is self-
sufficiency in the wild. Instead, Rohlf 
and colleagues find this goal in the 
ESA’s definition of “conserve” and its 
cognates (ESA sec. 3(3)).

“Conserve” is defined as “the use of 
all methods and procedures which are 
necessary to bring a [listed] species to 
the point at which the measures pro-
vided pursuant to this Act are no longer 
necessary” (ESA sec. 3(3), emphasis 
added). Are the act and its conser-
vation measures no longer necessary 
if a species’ population has biologi-
cally recovered and another entity has 
agreed to continue the conservation 
actions that created this progress? Or 
must the species remain listed until the 
conservation actions themselves are no 
longer necessary? Rohlf and colleagues 
argue that it is the second alterna-
tive: As long as active management is 
needed, a species is not “self-sufficient” 
and cannot be delisted (p. 607).

The Kirtland’s warbler (Setophaga 
kirtlandii) offers an example of the 
differences in our respective positions. 
The species is a Neotropical migrant 
dependent on early successional 
habitats that were historically main-
tained through wildfire (Bocetti et  al. 
2012). Settlement disrupted the fire 
regime and opened the forests, which 
facilitated the invasion of cowbirds 
(Molothrus ater) and led to a decline in 
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We appreciate Goble and    
colleagues’ reaction to our 

effort to develop a new definition of 
 conservation-reliant species (Rohlf et al. 
2014). Although we find this dialogue 
useful, we continue to believe that 
our biology-based refinement of the 
conservation-reliant concept will prove 
more useful in prioritizing species 
recovery efforts and can help better 
inform policy discussions about future 
directions in species conservation.

We are quite confident in our legal 
conclusion that, as it is currently writ-
ten, the Endangered Species Act (ESA) 
—with its stated purpose of protecting 
the ecosystems on which endangered 
species depend—has as its primary 
goal the recovery and delisting of 
species that are self-sustaining in the 
wild. Indeed, any other goal would 
be  surprising given the era in which 
the statute was enacted. We referenced  
the Wilderness Act’s poetic definition 
of wilderness not to interpret the ESA 
but to illustrate how US policymakers 
in the 1960s and 1970s saw a pro-
nounced separation between humans 
and the natural world. Our article 
also cites a federal court of appeals 
opinion and other sources interpreting 
the ESA itself that clearly demonstrate 
Congress’s intent to write a law capable 
of recovering imperiled populations 
to the point at which they can again 
function without direct assistance 
from people. Furthermore, we also 
cite a long-standing recovery policy 
interpreting the ESA by the US Fish 
and Wildlife Service and the National 
Marine Fisheries Service that reaches a 
similar conclusion.

It is certainly true that a conser-
vation goal of self-sustaining popu-
lations in the wild poses challenges 
given present global trends. As 
Goble and colleagues noted in their 
response, one of the striking—and 

sobering—revelations of twenty-first 
century science is that this goal may 
not be achievable for many species, at 
least without significant monetary and 
social cost over recovery time frames 
that may extend for centuries (and per-
haps not even then). This realization 
creates a classic roadblock for efforts 
to integrate science and law to manage 
and protect biodiversity: Although our 
scientific understanding grows incre-
mentally over time, the law, itself, does 
not undergo a similar evolution—it 
changes only when Congress modifies 
it. Therefore, although Goble and col-
leagues may dismiss as “idealistic” the 
notion of delisting species as recovered 
only when they are self-sufficient in 
the wild, this goal is still enshrined 
in federal law. Disco may have faded 
away with the 1970s, but Congress has 
not changed the ESA’s basic goals and 
purposes in four decades. 

We do not take a position on 
whether lawmakers should amend the 
ESA’s fundamental notion of recovery 
in light of climate change, controver-
sies over the ESA’s listing and delisting 
program, or the constant challenges 
of finding adequate recovery dollars. 
These issues raise policy questions for 
Congress. In our view, it is not appro-
priate for the definition of an osten-
sibly scientific term to evolve over 
time in order to further a particu-
lar policy goal—even a laudable aim, 
such as overcoming what some may 
see as an impasse in the ESA’s list-
ing program. Likewise, we believe that 
our definition of conservation-reliant 
 species can help people understand 
the degree to which a species depends 
on direct human intervention for its 
demographic security, and this defini-
tion can assist scientists, policymakers, 
and the public discuss policy questions 
involving species recovery in a more 
accurate and robust manner.

We also think that Goble and col-
leagues underestimate the magnitude 
of a policy decision to move away 
from the ESA’s present goal of species 
self-sufficiency in the wild, and fail 
to acknowledge the extremely diffi-
cult line-drawing exercises that such 
a change would demand. The Goble 
team believes that it is not necessary 
for a species to persist in the wild 
without direct human intervention in 
its life cycle or habitat in order to be 
delisted as recovered, but they also do 
not go as far as to suggest that conser-
vation only in captivity is an accept-
able alternative. However, they make 
no effort to explain the point between 
these positions that society should 
regard as appropriate to term a species 
recovered so long as its demographic 
security meets an agreed-on level.

The present status of many spe-
cies would likely startle the lawmakers 
who drafted the ESA four decades ago, 
and it illustrates the slippery slope 
that society would face in modifying 
the ESA’s current conservation goal 
of species self-sufficiency in the wild. 
For instance, someone driving on an 
interstate highway in the northwestern 
United States may literally be passed 
on the road by juvenile Columbia 
River salmon “migrating” downriver in 
tanker trucks. Even if we assure fund-
ing for such activities over a decade or 
even a century, is this truly what soci-
ety wishes to define as conservation 
success? And does it matter for the 
purposes of delisting salmon whether 
the federal government or states and 
nonfederal actors fund the barges and 
trucks that shuttle these fish around 
dams? We respectfully suggest that 
such challenging questions need to 
be debated and discussed by the pub-
lic, stakeholders, and—ultimately— 
lawmakers, not defined away by 
well-meaning scientists.
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the twenty-first century? This is an 
interesting and consequential ques-
tion. However, we believe that the 
definition of a scientific term such 
as  conservation-reliant species should 
facilitate such a discussion rather than 
assume its outcome.
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funding plans provide for “adequate 
management” of warblers and their 
habitat in the future? This question 
raises issues of values, not science. In 
our view, the definition of a scien-
tific term should avoid these sorts of 
embedded policy questions.

The ESA’s legislative history empha-
sizes that Congress wrote the law to 
embody “the institutionalization of 
caution” (US House of Representatives 
1973, p. 5). One way lawmakers did so 
was to set as the statute’s goal the recov-
ery of species to the point at which they 
are self-sufficient in the wild. Under this 
definition of recovery, questions about 
assurances of funding or the strength 
of long-term commitments for active 
human intervention—and whether 
such measures should be a federal or a 
state obligation—are not relevant.

Some, perhaps including Goble 
and colleagues, may argue that the 
time has come to modify the ESA’s 
current demarcation between list-
ing on one hand and “recovery” and 
delisting on the other. Should 1970s 
idealism be tempered in light of the 
harsh ecological and fiscal realities of 

Finally, we believe that Goble and 
colleagues’ effort to portray their vision 
of delisting under the ESA as a simple 
demographic calculus ignores crucial 
parts of the story. Their assertion that 
Kirtland’s warblers can be delisted “so 
long as adequate management is pro-
vided” glosses over an overwhelmingly 
important issue: What constitutes 
adequate assurances for needed direct 
human interventions such as cowbird 
suppression and prescribed burning 
to maintain early successional habi-
tat? For example, a draft post-delisting 
conservation plan for Kirtland’s war-
blers was released in May 2014 by 
the Michigan Department of Natural 
Resources (MDNR 2014). The plan’s 
proposed objective for funding neces-
sary habitat management is as follows: 
“Agencies will continue to pay for hab-
itat management annually to the best 
of their abilities and contingent upon 
available funding” (p.  25). Cowbird 
control is in an even more perilous 
position; the plan requires only that 
unspecified partners develop “inno-
vative” funding schemes to carry out 
future cowbird suppression. Do these 
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