
STRIFLING FINAL (DO NOT DELETE) 2/15/2019 1:33 PM 

 

399 

Integrated Water Resources 

Management and Effective 

Intergovernmental Cooperation  

on Watershed Issues 

By David A. Strifling* 

I. INTRODUCTION 

Recent efforts to study and optimize water resources management 

have largely endorsed an integrated approach that is implemented at the 

watershed level and necessarily crosses traditional geopolitical and 

agency boundaries. Known as Integrated Water Resources Management 

(IWRM), this methodology generally aims to coordinate development and 

management of diverse water and water-related resources to maximize 

economic and social welfare without compromising environmental 

sustainability. Although its precise scope and content remains unclear, 

policy makers attempting to implement it must adopt innovative and 

cooperative governance mechanisms. 

Starting from an analysis of existing programs and interviews with 

involved regulators, this interdisciplinary Article draws from recent 

literature in a variety of fields to inform and evaluate legal and policy 

strategies for integrated watershed management in two areas that have 

proven problematic for traditional regulatory approaches: (1) controlling 

nonpoint pollution from agricultural sources and (2) overcoming legal 

and policy barriers to the adoption of green infrastructure. Applying 

integrated management strategies and fostering intergovernmental 

cooperation in these areas could lead to important environmental and 

technological advances while conserving socially valuable resources. 
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Although progress toward implementing integrated solutions has 

generally been slow, incorporating three important lessons learned from 

earlier integrated water resources management projects—specifically, 

the need to create an enabling regulatory environment, ensure the 

availability of adequate resources, and build management capacity—

could significantly further such efforts in the future. 

II. EXPLORATION OF INTEGRATED WATER RESOURCES MANAGEMENT 

A.    The Deep Roots of Integrated Water Resources Management in Our 

System of Cooperative Federalism 

Debates over governmental frameworks and the division of 

responsibility for environmental management can be traced back to the 

foundation of the American republic and have continued throughout our 

history.1 Difficulties in establishing the precise scope of overlapping 

federal and state authority during the revolutionary era moderated 

during the Civil War and its immediate aftermath, which brought the 

passage of the Fourteenth Amendment.2 The Amendment did not change 

the fundamental nature of the states as “quasi-sovereign entities” but did 

restrict state power to an uncertain extent.3 

At the dawn of the Twentieth Century, policymakers began to consider 

how federalism considerations affected natural resources management.4 

In 1901, Nevada Senator Francis Newlands led efforts to pass the 

far-reaching Reclamation Act of 1902,5 which authorized federal 

 

 1. Leonard B. Dworsky et al., Water Resources Planning and Management in the 

United States Federal System: Long Term Assessment and Intergovernmental Issues, 31 

NAT’L RES. J. 475, 475−76 (1991); see also Alexandra Campbell-Ferrari, Managing 

Interstate Water Resources: Tarrant Regional and Beyond, 44 TEX. ENVTL. L.J. 235, 237–38 

(2014) (“The Founding Fathers anticipated the need for regional governance and even upon 

restructuring the government into a dual federalism, . . . authoriz[ed] interstate 

compacts.”). 

 2. U.S. CONST. amend. XIV; Dworsky, supra note 1, at 475; see also Franita Tolson, 

Reinventing Sovereignty?: Federalism as a Constraint on the Voting Rights Act, 65 VAND. 

L. REV. 1195, 1197–98 (2012) (“Fourteenth . . . Amendment[] changed the balance of 

federalism in our system,” leaving to the states “limited sovereignty” in some areas). 

 3. Earl M. Maltz, Federalism and the Fourteenth Amendment: A Comment on 

Democracy and Distrust, 42 OHIO ST. L.J. 209, 215−16 (1981); see also Dworsky, supra note 

1, at 475. 

 4. Sylvia Harrison, The Historical Development of Nevada Water Law, 5 U. DENV. 

WATER L. REV. 148, 163 (2001). 

 5. Pub. L. No. 57-161, 32 Stat. 388 (1902) (codified as amended at 43 U.S.C. § 391 

(2012)). 
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management of irrigation works and dams for storage of water to be used 

upon newly irrigated lands.6 Newlands correctly predicted that 

This country today has 70,000,000 people; within one hundred years it 

will have 300,000,000 people. The physical conditions are such as to 

prevent states from dealing with this question. The arid region must 

be considered as a unit, regardless of state lines. Each unit should be 

a main river and all its tributaries. The plains to be watered may be 

in one state; the sources of the river which is to water them and the 

only available sites for reservoirs may be in an adjoining state. No 

state can operate outside its own boundaries, nor can it clothe its 

citizens with sufficient power so to do.7 

A year later, the Nevada legislature passed a corresponding law8 to 

require the state’s cooperation with the federal government to implement 

the Reclamation Act.9 

The trend toward an increased federal role continued with the River 

and Harbor Act of 1925,10 in which Congress directed the Army Corps of 

Engineers and the Federal Power Commission to prepare “general plans 

for the most effective improvement of [navigable streams suitable for 

power development] for the purposes of navigation and the prosecution 

of such improvement in combination with the most efficient development 

of the potential water power, the control of floods, and the needs of 

irrigation.”11 The resulting “reports established ‘the first comprehensive 

river-basin development plans for the nation.’”12 

Mid-century, in 1955, President Eisenhower’s Commission on 

Intergovernmental Relations examined the division of power and 

responsibilities in a federal system and concluded that the federal 

“[g]overnment and the [s]tates should be regarded not as competitors for 

authority but as two levels of government cooperating with or 

complementing each other in meeting the growing demands of both.”13 

 

 6. Harrison, supra note 4, at 163 (“[T]he [law] became [colloquially] known as the 

‘Newlands Act.’”). 

 7. Dworksy, supra note 1, at 489. 

 8. 1903 Nev. Stat. 18. 

 9. Harrison, supra note 4, at 164. 

 10. Pub. L. No. 385, 43 Stat. 1186 (1925). 

 11. Id. at 1190. 

 12. NAT’L RESEARCH COUNCIL, NEW DIRECTIONS IN WATER RESOURCES: PLANNING FOR 

THE U.S. ARMY CORPS OF ENGINEERS 11 (1999) (quoting D.H. MOREAU, PRINCIPLES OF 

PLANNING AND FINANCING FOR WATER RESOURCES IN THE UNITED STATES 4.1−4.41 (1996)). 

 13. THE COMM’N ON INTERGOVERNMENTAL RELATIONS, A REPORT TO THE PRESIDENT 

FOR TRANSMITTAL TO THE CONGRESS 2 (1955), https://catalog.hathitrust.org/ Record/007426 

702 (last visited Jan. 27, 2019). 
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The report recognized “some complications in planning and carrying out 

interlevel activities (as in the field of land and water resources)” and 

posited that these “reflect organizational difficulties which call for some 

general improvement in the structure of the National Government.”14 

The passage of numerous federal statutes in the early 1970s,15 along 

with the creation of the Environmental Protection Agency (EPA) in 

1970,16 brought the debate over water resources federalism to a head. 

This “federalization” of environmental law had several underlying 

motivations.17 No doubt, an increased focus on environmentalism was 

part of the era’s zeitgeist.18 That made it an important political issue, as 

the environmentalist Senator Edward Muskie of Maine emerged as one 

of the leading challengers to President Richard Nixon.19 Further, “the 

United States’ 1969 moon landing exposed the fragility of Earth to 

millions of Americans, [perhaps] prompting increased desire for 

environmental protection. Finally, and perhaps surprisingly to today’s 

observers, industrial groups may have advocated such an approach out 

of a desire for predictability and standardization.”20 

 

 14. Id. at 87; see also id. at 88 (describing “[t]he complex realm of land and water 

resources [a]s an outstanding instance of such a field,” where “a number of National 

agencies are involved in State relations which are partly interdependent and potentially 

conflicting”). 

 15. These included, among others, the National Environmental Policy Act of 1969, Pub. 

L. No. 91-190, 83 Stat. 852 (1970); the Clean Air Act, Pub. L. No. 88-206, 77 Stat. 392 (1963); 

the Federal Water Pollution Control Act Amendments of 1972 (commonly called the Clean 

Water Act), Pub. L. No. 92-500, 86 Stat. 816; the Safe Drinking Water Act, Pub. L. No. 

93-523, 88 Stat. 1660 (1974); the Resource Conservation and Recovery Act of 1976, Pub. L. 

No. 94-580, 90 Stat. 2795; and the Toxic Substances Control Act, Pub. L. No. 94-469, 90 

Stat. 2003 (1976). 

 16. Reorganization Plan No. 3 of 1970, 84 Stat. 2086 (codified at 5 U.S.C. app. § 1 

(2006)); see also 35 Fed. Reg. 15623 (Oct. 6, 1970). 

 17. See Jeffrey G. Miller, Theme and Variations in Statutory Preclusions Against 

Successive Environmental Enforcement Actions by EPA and Citizens: Part One: Statutory 

Bars in Citizen Suit Provisions, 28 HARV. ENVTL. L. REV. 401, 421 (2004). 

 18. Id.; see also Richard B. Stewart, Pyramids of Sacrifice? Problems of Federalism in 

Mandating State Implementation of National Environmental Policy, 86 YALE L.J. 1196, 

1217 (1977) (“The groundswell of public concern with environmental quality that arose in 

the late 1960s had undeniable aspects of a moral crusade with powerful emotional, even 

religious, undercurrents.”). 

 19. See Christopher H. Schroeder, Global Warming and the Problem of Policy 

Innovation: Lessons From the Early Environmental Movement, 39 ENVTL. L. 285, 307 (2009) 

(arguing that part of President Nixon’s early advocacy for environmental action was due to 

Nixon’s anticipation that Muskie would be the Democratic candidate in the next 

presidential election). 

 20. David A. Strifling, Environmental Federalism and Effective Regulation of 

Nanotechnology, 2010 MICH. ST. L. REV. 1129, 1135. 
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Whatever the reasons for the significant trend toward federal 

involvement, in 1980 the Council of State Governments responded with 

its own report, titled “Making Federalism Work in Water Resources 

Management.”21 The report outlined an approach similar to the dominant 

approach today: (1) the federal role as national standard setting, 

guidance, and oversight; (2) states with the primary responsibility for 

water management and enforcement; (3) a more comprehensive and 

coordinated approach between governments; and (4) a broader need for 

flexibility and consultation between regulators.22 

These traditional discussions of federalism largely centered on the 

orderly division of responsibilities between the national and state 

governments.23 However, in the context of environmental law, 

overlapping spheres of authority make clean divisions difficult if not 

impossible.24 Many environmental statutes such as the Clean Water 

Act25 and Safe Drinking Water Act26 are federal laws but are not 

primarily implemented by the federal government.27 Instead, the EPA 

authorizes state agencies to administer them on a day-to-day basis in 

matters such as permitting and enforcement.28 The EPA retains general 

oversight authority and issues guidance to assist the states in executing 

the law.29 Some emerging scholarship suggests “cooperative 

subfederalism”meaning cooperative arrangements between state and 

 

 21. INTERSTATE CONF. ON WATER PROBS., COUNCIL ST. GOV’TS, MAKING FEDERALISM 

WORK IN WATER RESOURCE MANAGEMENT 2 (1980). 

 22. Id. (calling for “a fundamental reassessment of the relationship between the 

federal, state and local governments” to “restor[e] balance to the federal system”). 

 23. Alfred R. Light, He Who Pays the Piper Should Call the Tune: Dual Sovereignty in 

U.S. Environmental Law, 4 ENVTL. L. 779, 782 (1998). 

 24. Id. 

 25. Pub. L. No. 92-500, 86 Stat. 816 (1972). 

 26. Pub. L. No. 93-523, 88 Stat. 1660 (1974). 

 27. See Light, supra note 23, at 782 (“Many federal environmental statutes enacted 

over the past three decades are designed to utilize state administration and enforcement 

mechanisms in the implementation of regulatory regimes.”). 

 28. For example, the Safe Drinking Water Act allows the EPA to delegate “primary 

enforcement responsibility for public water systems” to state governments. 42 U.S.C. 

§ 300g-2(a) (2018). The Clean Water Act similarly allows the EPA to “approve” states to 

implement a pollution discharge elimination system that replaces the National Pollutant 

Discharge Elimination System. 33 U.S.C. § 1342(b) (2018). 

 29. See, e.g., Jason Rapp, Coal and Water: Reclaiming the Clean Water Act for 

Environmental Protection, 25 TUL. ENVTL. L.J. 99, 126−27 (2011) (describing the EPA’s 

oversight of state programs under the Clean Water Act). 
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local governments similarly“offers a promising alternative to more 

traditional ways of structuring state–local relationships.”30 

B. Current Approaches to Integrated Water Resources Management 

Fitting water resources management within the historical, political, 

and legal frameworks discussed in the previous section has become more 

urgent. It has always been the case that many of the nation’s watersheds 

are multi-jurisdictional in nature.31 Today, a dawning recognition of the 

many connections in the water cycle has led stakeholders to conclude that 

it is inefficient to cling to traditional approaches that narrowly focus on 

water supply development.32 Instead, current best management practices 

for sustainability incorporate a “triple bottom line” integrated approach 

that considers and, where necessary, mitigates associated social and 

ecosystem impacts.33 An integrated approach also allows for adaptation 

“in response to new information and changing conditions.”34 

Whatever the underlying motivations, implementing an integrated 

management strategy can help address a variety of threats to water 

quality and water supply, including aging infrastructure, climate change, 

and population growth.35 A steering group that included representatives 

from the EPA, the Water Environment Federation, and the American 

 

 30. Dave Owen, Cooperative Subfederalism, U.C. HASTINGS RES. PAPER NO. 258 (Nov. 

15, 2017), http://dx.doi.org/10.2139/ssrn.3071907. 

 31. Gerald J. Kauffman, What if . . . the United States of America Were Based on 

Watersheds?, 4 WATER POL’Y 57, 57–58 (2002) (“[W]atershed and government boundaries 

usually do not coincide” and “[m]ost watersheds include many state, provincial county, and 

local governments.”). 

 32. See generally Barton H. Thompson, Jr., Beyond Connections: Pursuing 

Multidimensional Conjunctive Management, 47 IDAHO L. REV. 273, 318−19 (2011). 

 33. Sustainability, AM. WATER WORKS ASS’N, https://www.awwa.org/about-us/policy-

statements/policy-statement/articleid/217/sustainability.aspx (last visited Sept. 4, 2018) 

(endorsing triple bottom line approach); see also Russell M. McGlothlin & Scott S. Slater, 

No Fictions Required: Assessing the Public Trust Doctrine in Pursuit of Balanced Water 

Management, 17 U. DENV. WATER L. REV. 53, 67 (2013) (arguing that “the goal of water 

management should be to maximize the social utility stemming from the resource by 

considering and balancing all social, economic, and environmental interests—the ‘triple 

bottom line’”); Thompson, supra note 32, at 319 (integrated management “attempts to 

integrate across multiple objectives, considering not only economic efficiency but also 

environmental and social goals”). 

 34. Thompson, supra note 32, at 319. 

 35. AM. WATER RES. ASS’N POLICY COMM., CASE STUDIES IN INTEGRATED WATER 

RESOURCES MANAGEMENT: FROM LOCAL STEWARDSHIP TO NATIONAL VISION 5 (Brenda 

Bateman & Racquel Rancier eds., 2012) [hereinafter AWRA], https://inyo-

monowater.org/wp-content/uploads/2012/11/AWRA-Case-Studies-IWRM.pdf. 
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Water Works Association (AWWA),36 recently called for “explicit 

integration of water, stormwater, and wastewater needs and priorities.”37 

The report determined that the watershed or ecosystem level is the 

appropriate frame for water resource management because of the highly 

interconnected nature of the resource.38 

Traditional approaches largely ignore these considerations or even 

actively bar policymakers from taking them into account.39 Geopolitical 

subdivisions rarely correspond to watershed boundaries,40 and in some 

cases humans have altered the boundaries to unrecognizable 

configurations.41 

Existing water resources management systems can result in 

problematic outcomes. The first cause is fragmented decision making and 

planning related to water resources.42 Where multiple agencies or 

governmental units have a stake in the same resource, but do not 

coordinate their operations, the resulting actions will be at best 

inconsistent and at worst counterproductive.43 Such an approach is also 

wasteful of societal resources, given the duplication of effort and 

 

 36. The American Water Works Association is a well-respected nonprofit organization 

whose membership includes public water and wastewater systems, environmental 

advocacy groups, scientists, academics, and others. See About Us, AM. WATER WORKS ASS’N, 

https://www.awwa.org/about-us.aspx (last visited Sept. 4, 2018). 

 37. EFFECTIVE UTIL. MGMT. REV. STEERING GROUP, TAKING THE NEXT STEP: FINDINGS 

OF THE EFFECTIVE UTILITY MANAGEMENT REVIEW STEERING GROUP 11 (2016), 

https://awwaindia.com/portals/pdf%20folder/Taking%20the%20Next%20Step%20Findings

%20of%20the%20Effective%20Utility%20Management%20Review%20Steering%20Group.

pdf. 

 38. Id. 

 39. Kauffman, supra note 31, at 58. 

 40. Id. In 2013, the Sonoran Institute created a map of what state boundaries might 

look like if based on watershed boundaries. See Reid Wilson, Map: The United States of 

Watersheds, WASH. POST (Nov. 19, 2013), https://www.washingtonpost.com/blogs/govbeat 

/wp/2013/11/19/map-the-united-states-of-watersheds/?utm_term=.c308c433f4fa. The idea 

originally came from John Wesley Powell, a geologist who proposed that the boundaries of 

the emerging western states be drawn around watersheds. J.W. POWELL, REPORT ON THE 

LANDS OF THE ARID REGIONS OF THE UNITED STATES (2d ed. 1879), 

https://catalog.hathitrust.org/Record/100763920 (last visited Sept. 4, 2018). 

 41. For example, in the nineteenth century the State of Illinois and the City of Chicago 

reversed the flow of the Chicago River, resulting in substantial water flowing from the 

Great Lakes Basin into the Mississippi River watershed. Missouri v. Illinois, 180 U.S. 208, 

212 (1901); see also Christina L. Wabiszewski, Diversions from the Great Lakes: Out of the 

Watershed and in Contravention of the Compact, 100 MARQ. L. REV. 627, 631 (2016). 

 42. See John C. Dernbach, An Agenda for Sustainable Communities, 4 ENVTL. & 

ENERGY L. & POL’Y J. 170, 175 (2009). 

 43. Id. at 175–76. 
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dispersed governance capacity that necessarily results from horizontal 

and vertical fragmentation of the governance responsibility.44 

This lack of coordination is especially concerning where private 

stakeholders could play a significant role, as in the two application points 

discussed in this Article: the agricultural industry’s role in nonpoint 

source pollution, and the installation of green infrastructure as part of 

both public and private projects.45 

Recognition of the need to address the issue has led to increasing calls 

for integrated water resources management, a term originally 

popularized by the Global Water Partnership in the late 1990s.46 It later 

defined the idea as “a process which promotes the co-ordinated 

development and management of water, land and related resources, in 

order to maximize the resultant economic and social welfare in an 

equitable manner without compromising the sustainability of vital 

ecosystems.”47 

As the idea has taken hold, many other stakeholders have put a spin 

on what it means to “integrate” water resources management.48 The 

United States Army Corps of Engineers has provided a regulatory 

perspective on the concept: 

IWRM aims to develop and manage water, land, and related resources, 

while considering multiple viewpoints of how water should be 

managed (i.e. planned, designed and constructed, managed, evaluated, 

and regulated). It is a goal-directed process for controlling the 

development and use of river, lake, ocean, wetland, and other water 

assets in ways that integrate and balance stakeholder interests, 

objectives, and desired outcomes across levels of governance and water 

sectors for the sustainable use of the earth’s resources.49 

Stakeholder organizations have similarly attempted to define or 

summarize integrated water resources management. For example, the 

 

 44. Id. 

 45. See infra Section III(A)–(B). 

 46. AWRA, supra note 35, at 5 (citing Asit K. Biswas, Integrated Water Resources 

Management: Is it Working?, 24 INT’L J. WATER RESOURCES DEV. 5 (2008); Bruce Hooper, 

River Basin Organization Performance Indicators: Application to the Delaware River Basin 

Commission, 12 WATER POL’Y 1 (2010)). 

 47. Anil Agarwal et al., Integrated Water Resources Management, 4 TAC BACKGROUND 

PAPERS 22 (2000), http://www.gwp.org/globalassets/global/toolbox/publications/back 

ground-papers/04-integrated-water-resources-management-2000-english.pdf. 

 48. U.S. ARMY CORPS OF ENG’RS, NATIONAL REPORT: RESPONDING TO NATIONAL WATER 

RESOURCES CHALLENGES 28 (2010), https://www.mvp.usace.army.mil/Portals/57/docs/Civil 

%20Works/nationalreport_final.pdf. 

 49. Id. 
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American Water Resources Association conceptualized IWRM as “the 

coordinated planning, development, protection, and management of 

water, land, and related resources in a manner that fosters sustainable 

economic activity, improves or sustains environmental quality, ensures 

public health and safety, and provides for the sustainability of 

communities and ecosystems.”50 

Still more definitions have been promulgated in other nations and at 

the international level. Environment Canada defined IWRM as a 

“multidisciplinary and iterative process that seeks to optimize the 

contribution of aquatic resources to the social, environmental, and 

economic welfare of Canadians, while maintaining the integrity of 

aquatic ecosystems, both now and into the future.”51 

Finally, the United Nations Educational, Scientific, and Cultural 

Organization (UNESCO) provided a four-step, process-oriented view of 

IWRM development.52 The first step, summarized as “recognizing and 

identifying,” includes assessing the current situation, building 

awareness, and generating the capacity for action.53 The second step, 

“conceptualizing,” involves assessing the problem and identifying 

possible solutions.54 The third step, “coordinating and detail planning,” 

requires evaluation of the options generated in the previous step along 

with the formulation of a plan to implement the selected options.55 The 

final step, “implementing, monitoring, and evaluating” is an ongoing 

adaptive management56 process to assess the results and begin the cycle 

anew.57 Many of these phases could be separated into additional 

sub-steps, especially the adaptive management work. 

 

 50. See AWRA Policy Statements, AM. WATER RESOURCES ASS’N, 

http://test.awra.org/policy/policy-statements-IWRM.html (last visited Sept. 4, 2018). 

 51. Integrated Watershed Management, ENV’T CAN., https://www.ec.gc.ca/eau-

water/default.asp?lang=En&n=13D23813-1&wbdisable=false (last visited Jan. 27, 2019). 

 52. UNITED NATIONS EDUC., SCI., AND CULTURAL ORG., IWRM GUIDELINES AT RIVER 

BASIN LEVEL, at 51−53 (2009) [hereinafter UNESCO] (defining integrated water resources 

management as an iterative “spiral”). For an alternate process-based formulation, see 

Agarwal, supra note 47 and accompanying text. 

 53. UNESCO, supra note 52, at 54. 

 54. Id. at 55. The concrete applications of agricultural nonpoint source pollution and 

green infrastructure under-adoption are likely at this “conceptual” stage, as discussed later 

in this Article. 

 55. Id. at 56. 

 56. For a discussion of adaptive management, see J.B. Ruhl & Robert L. Fischman, 

Adaptive Management in the Courts, 95 MINN. L. REV. 424, 424 (2010) (characterizing 

adaptive management as “learning while doing . . . . through an iterative decisionmaking 

process” and arguing that it “has become the tonic of natural resources policy”). 

 57. UNESCO, supra note 52, at 57. 
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The EPA supports an integrated management approach, and has 

already created one possible structure to implement it.58 The EPA 

recognizes that integrated management “can . . . facilitate the use of 

sustainable and comprehensive solutions, including green 

infrastructure, that protect public human health, improve water 

quality,” manage the resource effectively, and create “other economic 

benefits and quality of life attributes.”59 With an accompanying financial 

strategy in placeincluding fee structures, where appropriatethe 

agency expects integrated planning to maximize financial effectiveness 

through alternative analysis, selection, and sequencing.60 The EPA’s 

approach is not limited to tried and true forms of infrastructure and 

technology. Rather, the agency recognizes that green infrastructure can 

generate multiple benefits, especially as it contributes to storm water 

management, and may be an important part of integrated water 

management plans.61 

From a regulatory perspective, the overarching principle to any 

integrated approach should be to protect public health and water quality 

by maintaining or strengthening existing regulatory standards.62 

However, policy makers must also consider stakeholder feedback and 

evaluate individual community impacts and disproportionate burdens 

that result from the planning process.63 The EPA advocates a flexible 

approach that adjusts planning requirements to allow local governments 

to prioritize their most pressing health and environmental issues first.64 

However, the EPA has also made clear its belief that while integrated 

plans should incorporate input from federal and state regulators, and 

that coordination between local, state, and federal authorities is essential 

and should be encouraged, the ultimate responsibility to develop 

integrated plans rests with localand perhaps regionalagencies, not 

 

 58. Memorandum from Nancy Stoner, Acting Assistant Adm’r, Office of Water, & 

Cynthia Giles, Assistant Adm’r, Office of Enf’t & Compliance Assurance, on Integrated 

Municipal Stormwater and Wastewater Planning Approach Framework to EPA Regional 

Administrators (June 5, 2012), https://www3.epa.gov/npdes/pubs/integrated_planning_ 

framework.pdf. 

 59. Id. at 2. 

 60. Id. at 3. 

 61. Id. at 1. 

 62. Michael C. Blumm, Studying Environmental Law: A Brief Overview and Readings 

for a Seminar, 12 J. ENERGY NAT. RESOURCES & ENVTL. L. 309, 310 (1992) (“Environmental 

law is a loose amalgam of common law and (increasingly) statutory provisions designed to 

protect public health, ecosystems, and dependent animal and plant species.”). 

 63. For a groundbreaking discussion of environmental justice issues, see Vicki Been, 

What’s Fairness Got to Do with It? Environmental Justice and the Siting of Locally 

Undesirable Land Uses, 78 CORNELL L. REV. 1001 (1993). 

 64. Memorandum from Nancy Stoner & Cynthia Giles, supra note 58, at 2. 
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with the federal or state governments.65 This somewhat limited view may 

hamper the potential benefits to be reaped given scarce local resources 

for such planning. However, the EPA has also expressed a willingness to 

incorporate all or part of an integrated plan in contexts traditionally 

associated with state management and federal oversight, including 

National Pollution Discharge Elimination System (NPDES) permit 

issuance and enforcement.66 

In light of these broad considerations, the EPA has proposed several 

major elements of a finished integrated plan.67 The first is a description 

of the issues to be addressed in the plan including, among other things, 

water quality, human health, and regulatory matters.68 Second, the plan 

should describe existing water infrastructure in the planning area, as 

well as the current performance levels of those systems.69 Third, the plan 

should launch a process of public participation and communication that 

allows time for consideration of the feedback that is received.70 Next, the 

plan should create a process to identify, evaluate, and select alternatives. 

This should include a “systematic approach to consider and incorporate, 

where appropriate, green infrastructure.”71 Sustainability criteria should 

also be used as part of the alternative comparison and selection process.72 

Finally, the plan should include metrics to measure the relative progress 

toward goal achievement, including monitoring data, pilot study 

information, and other relevant information, including a mechanism for 

periodic evaluation and improvement of the plan.73 

 

 65. Id. at 1. 

 66. Id. The EPA notes that green infrastructure approaches can also be incorporated 

in NPDES permits where they provide more sustainable solutions for municipal wet 

weather control. Id. at 3. 

 67. Id. at 3–6. 

 68. Id. at 4. This section of the plan could include, for example, existing areas of 

noncompliance with the Clean Water Act. Id. 

 69. Id. 

 70. Id. However, the guidance does not specify any particular time range for the public 

participation process. Id. 

 71. Id. at 5. 

 72. Id. However, finding a consistent definition of “environmental sustainability” has 

been challenging. Scott Fulton et al., Environmental Sustainability: Finding a Working 

Definition, 47 ENVTL. L. REP. 10488, 10488–89 (2017) (discussing “sustainability’s limiting 

ambiguity”). 

 73. Memorandum from Nancy Stoner & Cynthia Giles, supra note 58, at 5. Separately, 

the EPA has published substantive guidance for watershed planning. Principles of 

Watershed Management, U.S. ENVTL. PROTECTION AGENCY, https://cfpub.epa.gov/ 

watertrain/pdf/modules/Watershed_Management.pdf. This guidance stresses the need to 

understand the watershed topography, water sources and flows, and stressors including 

population density and point and nonpoint sources of pollution; to use a multidisciplinary 
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The National Association of Clean Water Agencies (NACWA), a group 

representing public wastewater and stormwater agencies, has taken a 

position on integrated planning that generally supports the EPA’s efforts 

but also offers key recommendations for regulatory reform.74 First, the 

NACWA recommends that the EPA continue advancing integrated 

planning concepts by “institutionaliz[ing them] in all aspects of EPA’s 

interaction with clean water utilities, especially in the permitting 

context.”75 

Second, the NACWA recommends that the EPA create a regulatory 

structure that encourages and incentivizes innovation by utilities.76 For 

example, the EPA could work with Congress to codify integrated 

planning in the Clean Water Act.77 Given its membership, the NACWA 

unsurprisingly complains that current regulations are focused on harsh 

sanctions for noncompliance and encourage utilities to play it safe rather 

than to innovate, and suggests this could be changed through “[s]afe 

harbor concepts, adaptive management and [non-enforcement] 

implementation tools.”78 

By contrast, Canadian jurisdictions are increasingly moving to adopt 

IWRM as a central management strategy.79 In Canada, explicit 

legislative authority exists to allow cooperative water resources 

management agreements for consultation and collaboration between the 

federal, provincial, and territorial governments.80 Past cooperative 

projects authorized by this provision have involved planning, 

implementation, regulation, apportionment, monitoring, and resource 

surveying.81 Such cooperation may also include international 

partnerships with entities in the United States or First Nations, or 

 

approach that examines chemical, biological, and physical aspects of the watershed; to 

broadly communicate with state, local, and regional voices including all stakeholders; and 

to take a flexible and adaptive approach that balances competing needs and priorities 

identified during the preceding steps. Id. 

 74. Letter from Raymond J. Marshall, President, NACWA, & Adam Krantz, Chief 

Exec. Officer, NACWA, to Donald J. Trump, President-Elect of the U.S. (Dec. 12, 2016), 

http://www2.nacwa.org/images/stories/public/2016-12-13trumptransitionletter.pdf. 

 75. Id. at 5. 

 76. Id. at 6. 

 77. Id. at 5. 

 78. Id. at 6. 

 79. See, e.g., Canada Water Act, R.S.C. 1985, c C-11 (Can.). 

 80. Id. § 4 (empowering Minister of Environment to enter into intergovernmental 

arrangements with federal, provincial, regional, or local entities to consult, plan, advise, 

and facilitate implantation of water policy). 

 81. ENV’T CAN., supra note 51. 
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public–private partnerships with industrial users, energy companies, 

agricultural producers, and non-governmental organizations.82 

Environment Canada has put several primary strategies in place to 

accomplish these goals. Most involve designing governance mechanisms 

within and across jurisdictions, and this has required the creation of 

what the agency calls an “enabling environment.”83 By this, it means a 

system that recognizes both “[m]arket and non-market values for [water] 

resources” and committing to a transparent plan evaluation process.84 

Like the EPA, Environment Canada has also stressed the importance of 

broad stakeholder involvement, representation, and support.85 

Echoing a common theme, Environment Canada has, for decades, 

recognized the critical need for strong legal and policy frameworks 

underlying its coordinated management reform efforts. This is reflected 

in numerous efforts of varying legal strength that include regulatory, 

voluntary, and market-based instruments tailored to particular needs.86 

First, Canada’s 1987 Federal Water Policy,87 a formal statement of the 

federal government’s position on a variety of water issues, specifically 

adopts integrated planning as a core strategy and includes many 

recognized IWRM components such as encouraging coordination with 

other regulatory agencies and accounting for equitable consideration, 

with planning to be conducted at the watershed level.88 

At the federal level, the Canadian Council of Ministers of the 

Environment provides a forum for intergovernmental engagement and 

management.89 A group of fourteen ministers from the territorial, 

provincial, and federal governments meet annually to collaborate on 

projects related to a variety of environmental concerns.90 Similarly, at 

the provincial level, Manitoba has combined all water and aquatic 

 

 82. Id. For example, the two nations cooperate in the International Joint Commission 

established under the 1909 Boundary Waters Treaty. See Boundary Waters Treaty of 1909 

art. 3, Jan. 11, 1909, 36 Stat. 2448, T.S. No. 548 (1909) (establishing International Joint 

Commission to govern the level of boundary waters between the United States and 

Canada). 

 83. ENV’T CAN., supra note 51. 

 84. Id. 

 85. Id. 

 86. Id. 

 87. ENV’T CAN., FEDERAL WATER POLICY (1987), publications.gc.ca/collections/ 

collection_2014/ec/En4-247-1987-eng.pdf. 

 88. Id. at 7. 

 89. See About, CANADIAN COUNCIL OF MINISTERS OF THE ENV’T, https://www.ccme. 

ca/en/about/index.html (last visited Sept. 4, 2018) (noting that “CCME is the primary 

minister-led intergovernmental forum for collective action on environmental issues of 

national and international concern”). 

 90. Id. 
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resource management into a single department known as the “Water 

Stewardship Division” and has authored a “Water Strategy” rooted in 

principles of integrated management and sustainable development.91 

As is evident in the above definitions and approaches, various common 

threads run through any formulation of the IWRM concept. The most 

fundamental principle is that management of water resources must be 

done at the watershed level, crossing traditional geopolitical and 

regulatory boundaries. This can take several forms. At one end of the 

spectrum, information sharing between and among stakeholders and 

management agencies is a relatively straightforward step. More 

aggressive forms of integrated management might include 

interorganizational planning and collaboration in the creation of 

watershed plans, informal planning and collaborative efforts, agreement 

on performance management systems, shared policy or priority 

development, and ultimately shared management. Conceptually, this 

could involve existing agencies working together or new working groups 

combined from or replacing existing power structures. 

Accomplishing these goals requires substantial coordination between 

and within both horizontal and vertical levels of government and other 

organizations, including the private sector.92 In fact, effective 

participation by the public at large is optimal, though a precise definition 

for “participation” remains elusive.93 

This integrated management can occur vertically or horizontally 

within governments. 

Vertical Integration: At least since the passage of the modern version 

of the Clean Water Act in 1972,94 it has been clear that authority for 

water resources management is shared vertically among all levels of 

government, including federal, state, and local regulators along with 

regional agencies such as metropolitan sewerage management 

 

 91. See Manitoba Water Stewardship Division, The Manitoba Water Strategy, 

MANITOBA, http://www.gov.mb.ca/waterstewardship/waterstrategy/index.html (last visited 

Sept. 4, 2018). 

 92. See ORG. FOR ECON. CO-OPERATION AND DEV., PRIVATE SECTOR PARTICIPATION IN 

WATER INFRASTRUCTURE 2−4 (2007) [hereinafter OECD], https://www.oecd.org/env/ 

resources/42350657.pdf. This need for private sector involvement is especially acute in the 

contexts of agricultural nonpoint source pollution management and green infrastructure 

deployment, as discussed in Section III, infra. 

 93. Philippe Ker Rault & Paul Jeffrey, On the Appropriateness of Public Participation 

in Integrated Water Resources Management: Some Grounded Insights from the Levant, 8 

INTEGRATED ASSESSMENT J. 69, 71−72 (2008) (summarizing various understandings of 

“public participation” in the integrated water management process). 

 94. Pub. L. No. 92-500, 86 Stat. 816 (codified as amended at 33 U.S.C. §§ 1251−1388). 
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districts.95 State governments may apply to the EPA to take primary 

responsibility for oversight and enforcement, and most have done so.96 

Public activity is greatest at the local level, where public water supply 

and wastewater treatment systems directly serve the public; a 1991 

study estimated that more than 100,000 “water-related entities” exist at 

the local level, primarily consisting of public water supply systems, and 

that states have over 300 departments with some responsibility for water 

management.97 

Horizontal Integration: Given this proliferation of governmental 

stakeholders resulting from geographic and political subdivisions, 

horizontal integration (or at least better communication) is also valuable, 

to avoid silo-style management. The boundaries of what can be achieved 

toward coordination and cooperation under the current legal structure 

and political system are unclear and require further investigation and 

analysis. 

Using the integrated approach to manage according to broader 

geographic features like watersheds, not political subdivisions, 

recognizes the connected nature of water and its surrounding resources. 

Even land management decisions can have significant impacts on water 

quality and availability across geopolitical boundaries.98 This broad and 

nonlinear scope evidences the need for a flexible and inclusive approach 

to overcome the shortcomings of traditional regulatory methods. When 

used as a planning tool, it must consider aspects of “water quantity, 

water quality, and ecosystem needs; incorporating principles of equity . . . 

public participation . . . and sharing information across disciplines and 

agencies.”99 

The difficulties in transitioning to an integrated approach are evident, 

given the inertia associated with traditional governmental structures. 

Yet the potential benefits may be worth the societal cost. They are 

expected to include more effective and cost-efficient planning and 

 

 95. See OECD, supra note 92 and accompanying text. 

 96. See 33 U.S.C. § 1342(b) (2018); NPDES Program Authorizations, ENVTL. 

PROTECTION AGENCY, https://www.epa.gov/sites/production/files/2015-10/documents/state_ 

npdes_program_status.pdf. 

 97. Dworsky, supra note 1, at 483. 

 98. See, e.g., Barbara J.B. Green & Jon B. Alby, Watershed Planning, 1 U. DENV. 

WATER L. REV. 75, 82 (1997) (“Decisions to approve land use activities in one jurisdiction 

can have adverse water quality impacts on a neighboring, downstream jurisdiction.”). 

 99. AWRA, supra note 35, at 5 (citing Agarwal, supra note 47; UNESCO, supra note 

52, at 55). 
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management, coupled with environmental efficiency and a better balance 

between public uses and ecosystem services.100 

C. Obstacles to Integrated Water Resources Management 

Despite the commonly accepted position that a more integrated 

management posture is a virtual necessity, widespread adoption of 

formalized IWRM structures has not occurred.101 Several factors likely 

contribute to the lagging adoption. First, sociopolitical and institutional 

constraints make agencies and regulators reluctant to share the ultimate 

authority to approve projects, enforce violations, fund projects, and the 

like.102 Second, at least initially, integrated management may result in 

increased transaction costs as a result of the greater need for 

coordination between and among previously “siloed” decisionmakers.103 

These could perhaps include administrative costs to generate 

information and coordinate personnel as well as strategic costs reflective 

of turf wars between unwilling participants. 

Existing regulations often hamstring movements to integrate water 

management across multiple jurisdictions or agencies by requiring that 

a particular agency or government conduct a particular function related 

to water management.104 For example, state governments may be 

statutorily required to conduct an area-wide water quality management 

planning process.105 This lack of regulatory authority for integrated 

efforts necessarily means that participation is voluntary in most such 

projects, and that some important partners are likely to ignore the effort. 

The remaining partners may be unable to complete the work alone even 

if they are highly incentivized to do so. Mandatory participation would 

 

 100. Id. (citing Kenneth F. Najjar & Carol R. Collier, Integrated Water Resources 

Management: Bringing It All Together, 13 WATER RESOURCES IMPACT 3 (2011)). 

 101. Thompson, supra note 32, at 320 (“planning and implementation of IWRM have 

proven difficult and complex, resulting in few successful examples” (citing Matthew D. 

Davis, Integrated Water Resource Management and Water Sharing, 133 J. WATER 

RESOURCES PLAN. & MGMT. 427, 442 (2007))); AWRA, supra note 35, at 5 (“implementation 

has progressed slowly”). 

 102. See Eric Schaeffer, A Fresh Start for EPA Enforcement, 38 ENVTL. L. REP. 10385, 

10386 (2008) (shared authority is a “practical political obstacle[]”). 

 103. See Todd Sandler, Treaties: Strategic Considerations, 2008 U. ILL. L. REV. 155, 165 

(2008) (transaction costs rise with the number of coordinators to an action); accord Emilio 

J. Cardenas et al., The Changing Aid Environment: Perspectives on the Official Development 

Assistance Debate, 2 ILSA J. INT’L & COMP. L. 189, 196 (1995) (finding that coordination 

problems between agencies increased transaction costs). 

 104. See, e.g., 40 C.F.R. § 130.5 (2018) (requiring state to maintain a continuing 

planning process); WIS. STAT. § 283.83(1) (2018) (stating Wisconsin Department of Natural 

Resources “shall establish a continuing water quality management planning process”). 

 105. 40 C.F.R. § 130.5. 
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eliminate such “opt-out” or free riding behavior but is highly difficult to 

enact. 

Surmounting these hurdles will require strong, accountable 

leadership to identify and navigate this holdout problem to the greatest 

possible degree. Overcoming inertia may require the development of 

pressure points or joint objectives to convince stakeholders to participate. 

Leaders might consider appealing to stakeholders’ self-interest in 

acquiring information or real resources, tapping into political pressure, 

or even by resorting to a cost-benefit analysis showing that effective 

collaboration may reduce transaction or management costs. 

D. IWRM Case Studies and Lessons Learned 

In 2012, the American Water Resources Association (AWRA) prepared 

a report summarizing then-existing IWRM efforts and distilled several 

key “lessons learned” from those efforts.106 Three categories of “lessons” 

are especially applicable in the legal and policy context: creating an 

“enabling” regulatory environment, ensuring the availability of human 

and financial resources, and building the capacity to implement IWRM 

programs.107 

Creating an “Enabling” Regulatory Environment 

As does Environment Canada, the AWRA stressed the importance of 

creating an “enabling environment” to facilitate IWRM 

implementation.108 First, IWRM advocates must identify the joint 

objectives of the work; in other words, they must set policies and goals 

that will drive the joint IWRM process.109 Second, governments must 

establish or modify a legislative and regulatory framework to support 

those goals.110 

Ensuring Resource Availability 

Within that regulatory framework, financing and incentive structures 

are likely to prove challenging but are always essential to progress.111 

 

 106. AWRA, supra note 35. 

 107. Id. at 7. 

 108. Id. 

 109. Id. at 6−7. 

 110. Id. (citing GLOB. WATER P’SHIP TECH. COMM., CATALYZING CHANGE: A HANDBOOK 

FOR DEVELOPING INTEGRATED WATER RESOURCES MANAGEMENT (IWRM) AND WATER 

EFFICIENCY STRATEGIES 19–22 (2005), https://www.gwp.org/globalassets/global/toolbox/ 

publications/catalyzing-change-handbook/01-catalyzing-change.-handbook-for-developing-

iwrm-and-water-efficiency-strategies-2004-english.pdf). 

 111. See generally id.  
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Resources could be drawn from the participants or from federal, state, 

local, or private sources that have some stake in the outcome.112 The case 

studies AWRA collected reveal that these items set the foundation for 

nearly every successful IWRM project.113 However, experiences during 

IWRM projects may also bring about calls for change in the laws and 

policies that form the foundation of such projects.114 

Building Management Capacity 

AWRA also analyzed the roles that participating institutions play in 

the IWRM process, beyond the complex interactions involved with 

creating the organizational frameworks described above. At bottom, the 

process is a form of capacity building that creates increased knowledge 

among project stakeholders, including the public.115 Project success also 

requires the development of tools to achieve greater management 

capacity by the integrated organization.116 These might include a water 

resources assessment of existing conditions, an adaptive plan for the 

project, or means for demand management, conflict resolution, project 

financingvia water pricing changes or grant fundinginformation 

exchanges, or meeting other objectives.117 

Implementation Attempts 

Numerous efforts have been made to put IWRM into practice with 

varying levels of success. In general, progress has been slow. The 

following text showcases a few representative projects. 

The goal of the Illinois Nutrient Loss Reduction Strategy (INLRS) is 

to “leverage existing programs to optimize nutrient loss reduction while 

promoting collaboration, research, and innovation among the private 

sector, academia, non-profits, wastewater treatment agencies, the 

agricultural sector, and state and local government.”118 In more specific 

 

 112. Id. 

 113. Id. at 6−9. 

 114. See id. at 7; accord GLOB. WATER P’SHIP TECH. COMM., supra note 110, at 22 (calling 

for assessment to “identify . . . conflicting laws, duplication or lack of clarity of mandates 

for different organizations and jurisdiction of different tiers of authority—local, 

sub-regional, national, and, increasingly, international”). 

 115. AWRA, supra note 35, at 7 (institutions must “develop[] the appropriate 

organizational structure and the institutional capacity to coordinate water management”). 

 116. See GLOB. WATER P’SHIP TECH. COMM., supra note 110. 

 117. Id. at 21−22. 

 118. See ILL. ENVTL. PROT. AGENCY, BIENNIAL REPORT 2015−2017 SUMMARY 1 (2017), 

https://www2.illinois.gov/epa/Documents/iepa/water-quality/watershed-management/exce 

ss-nutrients/NLRS-Biennial-Report/NLRS%20Biennial%20Report%20Summary. pdf. 



STRIFLING FINAL (DO NOT DELETE) 2/15/2019  1:33 PM 

2019] WATERSHED ISSUES 417 

terms, the project aims to reduce annual loading of nitrogen and 

phosphorus to the Mississippi River by about 45%.119 

INLRS project leaders identified several initial key components. The 

first set relates, broadly speaking, to coalition building and 

communication.120 For example, project leaders created the Agricultural 

Water Quality Partnership Forum to undertake outreach and education 

efforts to the farming community,121 and the “Urban Stormwater 

Working Group to coordinate and improve stormwater programs and 

education.”122 The feedback received, coupled with the other project data 

collected, leads to a regular process for project review and revision, 

typically upon the revision of the project biennial reports.123 

The second group of key components for the INLRS relates to 

regulatory developments.124 The Policy Working Group, one of the 

project’s numerous working groups, is tasked with identifying needed 

legislative initiatives for regulatory reform or funding to create an 

enabling environment.125 

The third group of INLRS key components relates to technical and 

monitoring components.126 The project sought to extend best 

management practices established in ongoing regulatory and voluntary 

efforts and to identify priority watersheds for nutrient reduction 

efforts.127 It also established several new entities, including a “Nutrient 

Monitoring Council” to coordinate ongoing monitoring efforts by 

stakeholders including regulators, academics, non-governmental 

organizations, and industry, and a Nutrient Science Advisory Committee 

 

 119. Id. The project has also established interim goals of 15% nitrogen reduction and 

25% phosphorus reduction by 2025. Id. 

 120. See ILL. ENVTL. PROT. AGENCY, ILLINOIS NUTRIENT LOSS REDUCTION STRATEGY ii 

(2015) [hereinafter INLRS], https://www2.illinois.gov/epa/Documents/iepa/water 

quality/water shed-management/nlrs/nlrs-final-revised-083115.pdf. 

 121. Id. For a representative example of this group’s work, visit https://www2.ill 

inois.gov/epa/topics/water-quality/watershed-management/excess-nutrients/Documents/N 

LRS%20Workshop%20AWQPF.pdf. 

 122. INLRS, supra note 120, at ii. A record of the working group’s first meeting is 

available at http://www.epa.illinois.gov/Documents/iepa/water-quality/watershed-manage 

ment/excess-nutrients/nutrient-loss-reduction-strategy/urban-stormwater/presentation-07 

202015.pdf. 

 123. INLRS, supra note 120, at ii. 

 124. Id. 

 125. Id. at 9−11. The record of a recent Policy Work Group meeting encompasses these 

themes. See ILL. ENVTL. PROT. AGENCY, ILLINOIS NUTRIENT LOSS REDUCTION STRATEGY: 

POLICY WORK GROUP, https://www2.illinois.gov/epa/Documents/iepa/water-quality/water 

shed-management/nlrs/2018/policy-working-group-meeting-113017.pdf. 

 126. INLRS, supra note 120, at ii. 

 127. Id. 
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to propose statewide or watershed-wide appropriate numeric water 

quality standards.128 

The project’s innovative structure has resulted in considerable 

progress to date.129 More farmers are implementing best management 

practices such as wetland retention or creation, cover crops, and buffer 

strips, and they are modernizing technology for more efficient use of 

nutrients during their operations.130 In a 2016 survey, about 70% of 

Illinois farmers reported some familiarity with the conservation practices 

established under the strategy.131 Perhaps as a result, nitrogen loads 

decreased by about 10% when comparing the 2011 to 2015 period to the 

1980 to 1996 base load data.132 

The project also appears to have triggered significant non-state 

spending on nutrient pollution reduction.133 For example, the 

agricultural sector invested about $55 million in nutrient loss reduction, 

research, outreach, implementation, and monitoring.134 For its part, 

during 2016 the Illinois Environmental Protection Agency provided 

about $4.3 million for urban and agricultural nonpoint pollution 

reduction projects issued through the Clean Water Act’s Section 319135 

grant program.136 The Illinois Green Infrastructure Grant Program 

funded forty projects to address combined sewer overflows and 

stormwater between 2011 and 2014.137 

Another Illinois-based initiative also offers significant promise.138 In 

2015, the Illinois Pollution Control Board enacted a new water quality 

standard for chloride at 500 mg/L.139 Significant reaches of the Chicago 

Area Waterway System (CAWS) would not meet that standard.140 The 

 

 128. Id. 

 129. BIENNIAL REPORT 2015−2017 SUMMARY, supra note 118, at 2. 

 130. Id. at 4. 

 131. Id. at 3. 

 132. Id. at 7. 

 133. Id. at 2. 

 134. Id. at 3. Conversely, point sources reducing phosphorus loads as part of their 

obligations under the National Pollutant Discharge Elimination System (NPDES) spent 

approximately $37.4 million during the permit renewal process and in response to other 

regulatory updates. Id. at 5. 

 135. See 33 U.S.C. § 1329 (2018). 

 136. BIENNIAL REPORT 2015−2017 SUMMARY, supra note 118, at 6. 

 137. Id. 

 138. Chicago Area Waterways Chloride Initiative Work Group, METROPOLITAN WATER 

RECLAMATION DISTRICT OF GREATER CHI., https://www.mwrd.org/irj/portal/anonymous/ 

CAWSChloride (last visited Sept. 4, 2018). 

 139. Id. 

 140. Id. 
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Chicago Area Waterways Chloride Initiative formed multiple 

workgroups to investigate various aspects of the problem, including a 

“legal” workgroup to study potential regulatory reforms.141 The project 

has multiple goals including reducing chloride discharges, training 

stakeholders, reporting data, and investigating the possibility of a 

variance if compliance cannot be achieved quickly.142 

Other efforts are also underway, with varying levels of success. The 

Wisconsin Land and Water Project has similarly attempted to reduce 

nutrient pollution to waterways, a problem it describes as a “collision of 

point and nonpoint sources,” despite significant discrepancies in 

regulatory pressures on the two categories.143 The project goal is to 

facilitate removal of nutrient-impaired waters from the State’s impaired 

waters list.144 Project leaders have stressed the need to make the 

“business case” to agricultural operations because such entities typically 

can find funding to expand their operations, but the costs analyzed often 

do not include internalizing environmental externalities.145 Wisconsin 

law allows for potential cost-sharing of such projects, which may 

encourage increased participation among agricultural stakeholders.146 

Other efforts have been aimed at connecting local stakeholders to 

exchange information that leads to optimal governance. The North 

Carolina Watershed Stewardship Network is an example of this.147 The 

project is notable for establishing concrete metrics of qualitative success 

related to stakeholder networking, building new skills, and generating 

financial support, in part via online data sources.148 

Still other integrated projects have effectuated water quality 

remediation efforts. The Merrimack River Watershed Council149 is a 

 

 141. Id. 

 142. Id. 

 143. Telephone interview with Jim Vandenbrook, Exec. Dir., Wis. Land and Water 

Conservation Ass’n (Mar. 3, 2017) (notes on file with Author). Most experts believe that the 

Clean Water Act “does not meaningfully protect the nation’s waters” from nonpoint source 

pollution. Terence J. Centner, Nutrient Pollution from Land Applications of Manure: 

Discerning a Remedy for Pollution, 21 STAN. L. & POL’Y REV. 213, 216 (2010). 

 144. Vandenbrook, supra note 143. Wisconsin’s impaired waters list is available online 

at http://dnr.wi.gov/topic/impairedwaters/2018IR_IWList.html (last visited Sept. 4, 2018). 

 145. Vandenbrook, supra note 143. 

 146. See, e.g., WIS. ADMIN. CODE NR § 151.09(4)(d)2.b. (2018) (requiring cost sharing at 

70% of costs to achieve cropland performance standards). 

 147. N.C. WATERSHED STEWARDSHIP NETWORK, NORTH CAROLINA WATERSHED 

STEWARDSHIP NETWORK STRATEGIC PLAN (2015), https://www.ncwatershednetwork.org/ 

wp-content/uploads/NCWSN_Strategic_plan_Approved_April_16_2015.pdf. 

 148. See id. 

 149. The Merrimack River watershed is a textbook example of a natural resource that 

crosses jurisdictional boundaries. It spans Massachusetts and New Hampshire. See Map of 
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stakeholder-based organization that works with federal and state 

agencies, community officials, business communities, non-profits, and 

citizens to identify and restore key watersheds for water quality, climate 

resilience, and wildlife habitat.150 

Despite its averred benefits, implementation of integrated watershed 

management has generally been slow.151 This could be ascribed to the 

lack of a consistent approach or definition of the concept, social and 

political difficulties, few or no measurable success metrics or criteria, and 

even physical factors in some cases.152 To eliminateor at least 

reducethe variance involved, the next Section of this Article applies the 

concept, and the lessons learned from previous IWRM efforts in the legal 

and policy context, to two particular water policy problems: controlling 

nonpoint source pollution from agricultural sources and overcoming 

obstacles to the increased use of green infrastructure. 

III. POTENTIAL APPLICATIONS OF  

INTEGRATED WATER RESOURCES MANAGEMENT 

A. Agricultural Nonpoint Source Pollution 

The Clean Water Act (the Act) has been quite successful at addressing 

pollution from “point sources” such as pipes.153 By definition, nonpoint 

sources are mostly outside the Act’s scope and are only loosely regulated 

by it.154 In the 2000 National Water Quality Inventory, states reported 

that agricultural nonpoint source pollution was a leading source of water 

 

Merrimack Watershed, MERRIMACK RIVER WATERSHED COUNCIL, http://www.merrimack. 

org/web/map-of-merrimack-watershed/ (last visited Sept. 4, 2018). 

 150. See MERRIMACK RIVER WATERSHED COUNCIL, 2015 ANNUAL REPORT 1−3 (2015), 

www.merrimack.org/web/wp-content/uploads/2015/04/Annual-Report-Pamphlet-Inlets-FI 

NAL-with-cover.pdf. 

 151. Thompson, supra note 32, at 320 (“planning and implementation of IWRM have 

proven difficult and complex, resulting in few successful examples” (citing Davis, supra note 

101, at 442 (2007))); AWRA, supra note 35, at 5 (“implementation has progressed slowly” 

(internal citations omitted)). 

 152. See Davis, supra note 101, at 442 (“Resistance is found in difficulties in human and 

institutional change required to establish and implement IWRM, as well as the potential 

range and complexities of issues that can be addressed.”). 

 153. See William L. Andreen, Water Quality Today—Has the Clean Water Act Been a 

Success?, 55 ALA. L. REV. 537, 546 (2004) (describing “tremendous improvements in water 

quality below point source discharges”). 

 154. See 33 U.S.C. § 1362(14) (2018) (excluding, expressly, “agricultural stormwater 

discharges and return flows from irrigated agriculture” from the definition of a point 

source); Andreen, supra note 153, at 544−45 (“[Act’s] failure to adequately control non-point 

source pollution is not truly a failure of federal regulation since the CWA does not provide 

for any direct regulation of this pollution problem”). 
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quality impacts on surveyed rivers and lakes, a primary source of 

impairments to wetlands, and a major contributor to contamination of 

ground water.155 Contributing practices may include poorly located or 

managed animal feeding operations, overgrazing, plowing errors, and 

improper application of pesticides, fertilizer, and irrigation water.156 

Nonpoint source pollution presents difficult regulatory challenges 

because of problems in identifying its origin and magnitude over time.157 

Multiple levels of government play a role in nonpoint source 

management.158 Although the Act contains no mechanism for direct 

federal regulation of nonpoint sources, the EPA sets guidelines for 

identifying and evaluating the nature and extent of nonpoint sources, 

and suggests processes, procedures, and methods to control it.159 Section 

319 of the Act provides for federal funding for nonpoint source control 

activities that meet certain requirements.160 In turn, states implement 

their own authority through various nonpoint source management 

 

 155. U.S. ENVTL. PROT. AGENCY, NATIONAL WATER QUALITY INVENTORY, 2000 REPORT 

13−14, 45, 50 (2000), https://www.epa.gov/sites/production/files/2015-09/docu 

ments/2000_national_water_quality_inventory_report_to_congress.pdf; Polluted Runoff: 

Nonpoint Source Pollution, U.S. ENVTL. PROTECTION AGENCY, https://www.epa.gov/nps 

/nonpoint-source-agriculture (last visited Sept. 4, 2018). 

 156. See generally U.S. ENVTL. PROT. AGENCY, PROTECTING WATER QUALITY FROM 

AGRICULTURAL RUNOFF (2005), https://www.epa.gov/sites/production/files/2015-

09/documents/ag_runoff_fact_sheet.pdf. 

 157. See, e.g., Steven J. Hipfel, Enforcement of Nonpoint Source Water Pollution Control 

and Abatement Measures Applicable to Federal Facilities, Activities, and Land Management 

Practices Under Federal and State Law, 8 ENVTL. L. 75, 84 (2001). 

The diffuse nature of nonpoint source water pollution leads to regulatory 
problems. For example, merely identifying the amount and origins of manmade 
nonpoint source water pollution is problematic because a certain amount of 
runoff occurs naturally and manmade runoff is diffuse and often intermittent, 
irregular or singular in occurrence, making it difficult to segregate and measure. 
Moreover, nonpoint source water pollution can vary with the weather and 
seasons. 

Id. 

 158. See, e.g., Jan G. Laitos & Heidi Ruckriegle, The Clean Water Act and the Challenge 

of Agricultural Pollution, 37 VT. L. REV. 1033, 1034−35 (2013) (“[T]he Act in effect removes 

these sources from federal oversight and instead delegates regulation and control of these 

sources to each state,” nevertheless, state work is subject to “the ‘threat and promise’ of 

federal grants to states to accomplish this task.” (citing Pronsolino v. Nastri, 291 F.3d 1123, 

1126−27 (9th Cir. 2002))). 

 159. The EPA has collected its resources and guidance related to nonpoint source 

pollution at https://www.epa.gov/nps. 

 160. See 33 U.S.C. § 1329(h) (2018) (grant program for implementation of state nonpoint 

source control efforts). 
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programs and standard-setting activities.161 For example, the Wisconsin 

Department of Natural Resources (WDNR) has set minimum standards 

of performance for agricultural sites in the Wisconsin Administrative 

Code Chapter NR 151.162 

Streamlining these regulatory relationships is critical and presents an 

opportunity for use of the integrated management approach. Continuing 

with the example of Wisconsin, that state’s nonpoint source program 

already involves “a comprehensive network of federal, state and local 

agencies working in partnership with other organizations and citizens,” 

and “combines voluntary and regulatory approaches with financial and 

technical assistance.”163 Although it has been a leader in nonpoint source 

control efforts, the WDNR concedes that “successfully managing polluted 

runoff remains a challenge to improving and protecting the state’s water 

quality.”164 Cropland runoff is among the biggest contributors to this 

problem.165 Improvements in the governance structure could help 

address these issues. The following paragraphs apply the lessons learned 

from previous IWRM efforts to this issue. 

Creating an “Enabling” Regulatory Environment 

Wisconsin regulators interviewed as part of this project reported 

strong satisfaction with their regulatory authority, Wisconsin 

Administrative Code Chapter NR 151, describing it as among the best in 

the nation.166 In particular, the regulators also identified Wisconsin’s 

targeted numeric water quality criteria as an important innovation not 

present in the regulatory regimes of many other states.167 

The regulators suggested that a few changes to the system could 

augment current regulatory efforts, such as eliminating the required 70% 

cost-share to enforce compliance at existing operations.168 They also 

identified a need for better authority to address nonpoint source pollution 

 

 161. See, e.g., WIS. DEP’T OF NAT. RES., WISCONSIN’S NONPOINT SOURCE PROGRAM 

MANAGEMENT PLAN FFY 2016−2020 (2015), https://dnr.wi.gov/topic/Nonpoint 

/documents/NPSProgramManagementPlan20162020.pdf. 

 162. WIS. ADMIN. CODE §§ NR 151.01−151.097 (2018). 

 163. Nonpoint Source Program, WIS. NPS, http://dnr.wi.gov/topic/nonpoint/aboutnpspro 

gram.html (last visited Sept. 4, 2018). 

 164. Id. 

 165. Telephone interview with Brian Weigel, Deputy Bureau Dir.; Corrinne Johnson, 

Water Res. Mgmt. Special-Advisor; and Andrew Craig, Water Res. Mgmt. Special-Advisor, 

Wis. Dep’t of Nat. Res. (May 8, 2017) (notes on file with Author). 

 166. Id. 

 167. Id. 

 168. Id. 
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in watersheds where the government has established a total maximum 

daily load (TMDL).169 

More innovative approaches also exist. Minnesota’s Agricultural 

Water Quality Certification Program is one example of incentivized or 

“soft” governance.170 Under the Minnesota program, growers agree to 

install certain best management practices, and in return are granted 

“regulatory certainty” for a decade, meaning they are “deemed to be in 

compliance with any new water quality rules or laws” enacted during 

that period.171 The Minnesota program is a paradigmatic example of an 

integrated approach given that it results from a federal–state 

partnership that includes numerous agricultural and environmental 

management agencies.172 

Alternatively, governments could enact and streamline market-based, 

non-mandatory conservation drivers such as adaptive management or 

water quality trading.173 Nationally, such programs have not successfully 

captured a significant share of the potential market.174 The water quality 

trading program generally involves “a point source facing relatively high 

pollutant reduction costs compensating another party to achieve less 

costly pollutant reduction with the same or greater water quality benefit” 

to achieve compliance with a permitted discharge limit.175 The program 

 

 169. Id. The Clean Water Act requires delegated state agencies to assess water bodies 

and to determine if the presence of pollutants impairs the designated beneficial uses for 

that water body and cannot be controlled via ordinary permit limits. See 33 U.S.C. 

§ 1313(d)(1)(A)−(C) (2018). The state must then establish a TMDL to control discharges of 

pollutants causing exceedances in identified waters. Id. Currently, Wisconsin regulators 

report that establishing targeted performance standards for nonpoint sources subject to a 

TMDL requires a separate rulemaking process. Telephone interview with Weigel et al., 

supra note 165. 

 170. Minnesota Agricultural Water Quality Certification Program, MINN. DEP’T AGRIC., 

http://www.mda.state.mn.us/awqcp (last visited Sept. 4, 2018). 

 171. Id. 

 172. Id. These included the Minnesota Department of Agriculture, the Minnesota 

Pollution Control Agency, the Minnesota Board of Water and Soil Resources, the Minnesota 

Department of Natural Resources, the Natural Resource Conservation Service, and the 

United States EPA. Minnesota Agricultural Water Quality Certification Program, MINN. 

DEP’T AGRIC., https://www.mda.state.mn.us/environment-sustainability/minnesotaagricul 

tural-water-quality-certification-program (last visited Sept. 4, 2018). 

 173. For general background on market-based water quality trading and adaptive 

management programs, see Melissa K. Scanlan, Adaptive Trading: Experimenting with 

Unlikely Partners, 62 U. KAN. L. REV. 71 (2014). 

 174. U.S. ENVTL. PROT. AGENCY, WATER QUALITY TRADING EVALUATION ES 1 (2008), 

https://www.epa.gov/sites/production/files/2015-09/documents/epa-water-quality-trading-

evaluation.pdf (“WQT to date has met with limited practical success.”). 

 175. WIS. DEP’T OF NAT. RES., A WATER QUALITY TRADING HOW TO MANUAL 8 (2013), 

https://dnr.wi.gov/topic/surfacewater/documents/WQT_howto_9_9_2013signed.pdf. 
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has the potential to encourage increased private involvement with 

reductions in nonpoint source pollution, often thought to be the “low 

hanging fruit” for phosphorus water quality improvements. 

Implementation of these programs varies widely at the state level, 

however. 

For example, Wisconsin’s water quality trading program has several 

important limitations in its current form. First, the lack of a trading 

“bank” means that point sources face the potential of high transaction 

costs to find a trading partner. Second, the point source retains an 

obligation to demonstrate compliance by the nonpoint source, if needed, 

to demonstrate its own compliance with the standard.176 Contractual or 

legal remedies it may have against the nonpoint source do not erase 

potential permit noncompliance with its WPDES permit.177 Third, the 

program imposes a “trade ratio” that accounts for various uncertainties 

and geographic constraints; no point to nonpoint source trades may have 

a ratio smaller than 1.2:1, meaning that a point source must pay for at 

least 1.2 credits, usually more, to apply one effective unit of credit to its 

discharges.178 All this feeds into WDNR’s estimate that the trading 

process could take three to five years to complete,179 an extended period 

that may be too long for many point sources to contemplate. 

Finally, federal, state, and local agencies could collaborate on so-called 

“command and control” regulation to solve the issue.180 This strategy has 

been successful in a few contexts that raise nonpoint concerns such as 

animal-waste storage facilities and the permitting of large-scale livestock 

 

 176. Id. at 52−53 (requiring permittees to demonstrate that management practices have 

been installed and to submit annual reports “inform[ing] WDNR of the status of 

management practices” and “verif[ying] that site inspections occurred”); see also Suzie 

Greenhalgh & Mindy Selman, Comparing Water Quality Trading Programs: What Lessons 

Are There to Learn?, 42 J. REGIONAL ANALYSIS & POL’Y 104, 116 (2012) (“As [Wisconsin] 

regulated sources are liable for meeting their permitted discharge levels, there is a degree 

of reticence to trade with other sources, especially with those sources whose nutrient 

discharges are more uncertain like many agricultural nonpoint sources.”). 

 177. One possible method to address this could be “[s]etting aside ‘insurance’ credits” or 

aggregating credits in a brokerage. Greenhalgh & Selman, supra note 176, at 116. 

 178. A WATER QUALITY TRADING HOW TO MANUAL, supra note 175, at 42−45. 

 179. Id. at 16. 

 180. The “command and control” approach “impose[s] detailed, legally enforceable 

limits, conditions, and affirmative requirements on industrial operations, generally 

controlling sources that generate pollution on an individual basis.” Rena I. Steinzor, 

Reinventing Environmental Regulation: The Dangerous Journey from Command to 

Self-Control, 22 HARV. ENVTL. L. REV. 103, 104 (1998). 
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operations.181 However, it would require substantial political capital to 

enact, and would be labor intensive to implement and enforce. 

Ensuring Resource Availability 

However, the Wisconsin regulators also described several significant 

challenges they believe have prevented the nonpoint source management 

program from achieving significant successes. Most prominent among 

these are funding shortfalls imposed by budget cuts at the state and 

federal level, causing the inability to fully fund grant programs or to staff 

implementation programs. Under Wisconsin’s regulatory structure, 

enforcement occurs at the county level, and similar budget shortfalls in 

those governments have made it difficult for state regulators to rely on 

overwhelmed county staff. This has resulted in uneven program 

implementation, as limited resources or other political impediments 

cause counties to fail in following through on program obligations or 

challenges.182 

Building Management Capacity 

Wisconsin regulators also described significant challenges in 

coordinating between and among the multiple agencies and levels of 

government involved in the nonpoint source program.183 The Wisconsin 

Department of Agriculture, Trade, and Consumer Protection (DATCP) 

has significant regulatory authority over funding levels for staffing in 

county land management offices through its administration of the Soil 

and Water Resource Management program, which awards annual grants 

to help pay for staff.184 

Streamlining governance functions among local, state, and federal 

authorities and fostering relationships with private stakeholders is a 

viable “integrated” strategy to address some of these obstacles. It could 

manifest in several ways. For example, participating regulators or 

agencies may attempt to build social capacity via direct outreach 

programs and relationship building efforts such as “farmer letters.” 

 

 181. The United States EPA and some states regulate concentrated animal feeding 

operations. See, e.g., 40 C.F.R. § 122.23 (2018); WIS. ADMIN. CODE NR ch. 243 (2018) 

(Animal Feeding Operations). Meanwhile, some animal-waste storage facility regulations 

have been enacted at the local level. See, e.g., WASH. CTY., WIS., CTY. CODE ch. 16 (“Animal 

Waste Storage Facility” regulations), http://www.co.washington.wi.us/uploads/docs/ 

ccoordchap16.pdf. 

 182. Telephone interview with Weigel et al., supra note 165. 

 183. Id. 

 184. See WIS. ADMIN. CODE ATCP ch. 50 (2018); Wis. Dep’t of Agric., Trade, and 

Consumer Protection, SWRM Resources for Counties, ST. OF WIS., https://datcp.wi.gov/ 

Pages/Programs_Services/SWRMResourcesForCounties.aspx (last visited Sept. 4, 2018). 
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Landowners may adoptor convince others to adoptvoluntary 

conservation programs or demonstration projects. Alternatively, the 

participants could design or even implement sustainable conservation or 

nutrient management practices that save landowners’ labor or time. 

These practices could become independently sustainable as the 

landowner gains an increasing financial benefit from their use.185 

B. Green Infrastructure 

“Green infrastructure” has a variety of different definitions because it 

is used at a variety of scales.186 Generally, EPA conceptualizes green 

infrastructure as an approach to water resource management that 

incorporates natural processes into the built environment to manage 

stormwater at the source and to maintain healthy and sustainable 

communities.187 When properly implemented, green infrastructure can 

provide economic and environmental benefits. For example, it can 

capture, absorb, and filter high percentages of stormwater and associated 

pollutant loads before they reach surface water or groundwater.188 In 

addition to slowing flows of water, it also can address related runoff 

problems such as oil, grease, nutrients, and road salt.189 Even parking 

lots can be “greened” through the use of bioswales and permeable 

pavements.190 Further, green infrastructure necessarily reduces the need 

for “gray” infrastructure such as curb and gutter. 

Yet there are well-known technical, physical, societal, legal, and 

regulatory barriers to implementing green infrastructure. As with 

nonpoint source pollution, the following pages present these 

 

 185. Telephone interview with Weigel et al., supra note 165. 

 186. Alexandra Dapolito Dunn, Siting Green Infrastructure: Legal and Policy Solutions 

to Alleviate Urban Poverty and Promote Healthy Communities, 37 B.C. ENVTL. AFF. L. REV. 

41, 43 (2010). 

 187. See What is Green Infrastructure?, U.S. ENVTL. PROTECTION AGENCY, 

https://www.epa.gov/green-infrastructure/what-green-infrastructure (last visited Sept. 4, 

2018). For an alternate definition, see Dunn, supra note 186, at 43 (defining green 

infrastructure as “natural systems, or . . . designed or engineered systems, that use soil and 

vegetation to capture water, reduce ambient temperatures, and otherwise protect and 

enhance both environmental quality and public health”). 

 188. See, e.g., U.S. ENVTL. PROT. AGENCY, OUR BUILT AND NATURAL ENVIRONMENTS: A 

TECHNICAL REVIEW OF THE INTERACTIONS AMONG LAND USE, TRANSPORTATION, AND 

ENVIRONMENTAL QUALITY 112 (2d ed. 2013), https://www.epa.gov/sites/production 

/files/2014-04/documents/ourbuilt_webinar_07242013.pdf. 

 189. See U.S. ENVTL. PROT. AGENCY, OPERATION AND MAINTENANCE OF GREEN 

INFRASTRUCTURE RECEIVING RUNOFF FROM ROADS AND PARKING LOTS 5−6 (2016), https: 

//www.epa.gov/sites/production/files/2016-11/documents/final_gi_maintenance_508.pdf. 

 190. What is Green Infrastructure?, supra note 187. 
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barriersand potential solutionsin the context of the “lessons learned” 

from previous IWRM efforts. 

Creating an “Enabling” Regulatory Environment 

While all of the above barriers play a role in driving public choices 

related to green infrastructure, legal and regulatory barriers may act to 

prevent installations even where the other barriers have been overcome. 

For example, regulations and rules applicable to stormwater 

infrastructure may not exist, may be inflexible, or may conflict with 

similar rules in an overlapping jurisdiction. Citizens or communities may 

exhibit a general resistance to new rules or regulations.191 This may be 

rooted in expected adverse impacts to property owners, or because 

existing rules are perceived as restrictive, unclear, or unnecessarily 

complex.192 

Moreover, revising such rules to authorize or even incentivize green 

infrastructure is a highly complex process because of the interweaving 

nature of land-use laws. When considering obstacles created by land-use 

laws, one must also consider the comprehensive planning process, the 

site plan review process, and zoning and building codes.193 Thus, 

overcoming these barriers requires a holistic approach to municipal 

ordinance revision. 

Most local building and zoning codes and ordinances were written 

before the development of green infrastructureand in some cases, 

before land-use effects on water were well understood.194 Thus, older 

codes typically present many opportunities for substantive revisions and 

educational efforts to incentivize or require the use of green 

infrastructure.195 

This is true of building codes, fire codes, and a variety of other local 

ordinances, but zoning codes have a particularly important impact on a 

community’s capacity for green infrastructure installation.196 These 

standards must be reviewed and updated to explicitly incentivize, or 

 

 191. See, e.g., Eric T. Freyfogle, The Particulars of Owning, 25 ECOLOGY L.Q. 574, 580 

(1999) (theorizing as to reasons for local resistance to environmental and land-use 

regulation). 

 192. Id. 

 193. Jonathan Rosenbloom, Fifty Shades of Gray Infrastructure: Land Use and the 

Failure to Create Resilient Cities, 93 WASH. L. REV. 317 (2018). 

 194. WIS. SEA GRANT, TACKLING BARRIERS TO GREEN INFRASTRUCTURE: AN AUDIT OF 

LOCAL CODES AND ORDINANCES 8 (2017), seagrant.wisc.edu/home/Portals/0/Files/Coastal 

%20Communities/Green_Infrastructure/DRAFT_GIworkbook_complete.pdf. 

 195. Id. at 9. 

 196. Id. at 8. 
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possibly even require, the use of green infrastructure.197 Local master 

plans generated under zoning ordinances may also be affected.198 A code 

audit may help communities identify and address their largest needs in 

this respect. 

Code audits and other drivers of legal and regulatory reform can be 

tailored to address particular objectives.199 For example, a community 

seeking to reduce impervious surfaces could mandate changes to parking 

lot and streetscape design criteria, such as updating parking code 

requirements to mandate a particular number of “green” parking 

spaces,200 or adjusting mandatory rights-of-way and street widths to 

allow for green space, tree boxes, bioswales, or ditches.201 More generally, 

codes and standard specifications could allow for and encourage more 

widespread use of permeable pavements.202 The Milwaukee, Wisconsin 

Common Council recently authorized revisions to its municipal code to 

incentivize the installation of green infrastructure.203 

Even some communities that have made robust commitments to green 

infrastructure could benefit from code revisions to remedy disconnects 

between apparent preferences for traditional or “gray” infrastructure in 

building and stormwater codes on one hand and pro-green infrastructure 

policy stances on the other.204 

 

 197. Id. at 9. 

 198. Id. at 8–9. 

 199. Id. at 11. 

 200. Id. 

 201. Id. at 11−12. A community might also consider adjusting fire protection standards, 

given that some translate to required road widths. 

 202. Id. at 12. 

 203. See Milwaukee City Council, File 171053, CITY OF MILWAUKEE, WIS., 

https://milwaukee.legistar.com/LegislationDetail.aspx?ID=3206320&GUID=E034CC12-13 

CF-444F-9821-00B4E5EE5EA2&Options=&Search= (last visited Sept. 4, 2018) (showing 

ordinance “directing the Environmental Collaboration Office to develop a comprehensive 

green infrastructure plan for Milwaukee’s Combined Sewer Area;” adopted by council on 

November 28, 2017). Currently, the Milwaukee code provides for permeable pavement 

installations in Chapters 225 and 252 but makes no reference to green roofs. See Table of 

Contents, CITY CLERK’S OFF., https://city.milwaukee.gov/cityclerk/ordinances/tableof 

contents#.XE-dS2ZNsM (last visited Jan. 29, 2019). 

 204. See, e.g., Green City, Clean Waters, PHILA. WATER DEP’T, http://www. 

phillywatersheds.org/what_were_doing/documents_and_data/cso_long_term_control_plan 

(last visited Sept. 4, 2018); Green Stormwater Infrastructure, SEATTLE PUB. UTIL., 

http://www.seattle.gov/util/EnvironmentConservation/Projects/GreenStormwaterInfrastru

cture/index.htm (last visited Sept. 4, 2018); Green Infrastructure Plan, D.C. WATER, 

https://www.dcwater.com/green-infrastructure (last visited Sept. 4, 2018). 
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The City of Chicago’s impressive Green Stormwater Infrastructure 

Strategy205 encourages efforts to decrease energy and water use, provides 

sustainable urban infrastructure guidelines, and creates a “green permit 

program” for expedited review and fee waivers.206 Nevertheless, it is 

unclear whether the plan is fully integrated to the City’s building code, 

and the plan itself identifies a set of constraints including capital and 

maintenance costs and unproven long-term effectiveness.207 

Similarly, a community seeking to restore natural functions in 

watersheds could modify its codes accordingly. For example, design 

requirements for parking lots could be revised to eliminate conventional 

requirements for curb and gutter or bermed screening, which may be 

prohibitive to bioswales.208 Construction site management requirements 

could also modify planting requirements to favor native or deep-rooted 

vegetation, or to protect higher percentages of existing vegetation and 

trees during construction.209 In addition to code reviews, municipalities 

can require green infrastructure elements as part of the plan review 

process, TIF district review, MS4 permits, TMDL requirements, and 

planned unit development agreements.210 

These legal and policy reform efforts could be driven from the federal, 

state, or local level. For example, in October 2017, the United States 

Senate passed, by unanimous consent, draft legislation that would 

amend the Clean Water Act to require the EPA administrator to ensure 

that the agency’s various offices promote the use of green infrastructure 

and coordinate the “integration of green infrastructure into permitting 

programs, planning efforts, research, technical assistance, and funding 

guidance.”211 The House of Representatives has referred the bill to its 

Committee on Energy and Commerce.212 The EPA already maintains a 

 

 205. See CITY OF CHI., GREEN STORMWATER INFRASTRUCTURE STRATEGY (2014), 

https://www.cityofchicago.org/content/dam/city/progs/env/ChicagoGreenStormwaterInfras

tructureStrategy.pdf. 

 206. Overview of the Green Permit Program, CITY OF CHI., https://www.cityof 

chicago.org/city/en/depts/bldgs/supp_info/overview_of_the_greenpermitprogram.html (last 

visited Sept. 4, 2018). However, the process is complicated, as evidenced by a complex, 

seven-step flow chart. See CITY OF CHI. DEP’T OF BLDGS., GREEN PERMIT PROCESS FLOW 

CHART, https://www.cityofchicago.org/content/dam/city/depts/bldgs/general/GreenPermit/ 

110112Green_ Permit_Flow_Chart.pdf. 

 207. GREEN STORMWATER INFRASTRUCTURE STRATEGY, supra note 205, at 21. 

 208. WIS. SEA GRANT, supra note 194, at 13. 

 209. See id. at 13–14. 

 210. Id. at 9, 15. 

 211. Water Infrastructure Flexibility Act, S. 692, 115th Cong. (2017). 

 212. S. 692-Water Infrastructure Flexibility Act, U.S. CONGRESS, https://www.congress. 

gov/ bill/115th-congress/senate-bill/692/all-actions-without-amendments (last visited Sept. 

4, 2018). On January 4, 2019, President Trump signed a related bill into law. See Water 
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“Green Infrastructure Wizard” tool to “analyze problems, understand 

management options, calculate design parameters, analyze costs and 

benefits, evaluate tradeoffs, engage stakeholders, and/or develop 

education and outreach campaigns.”213 

State regulators could similarly encourage such efforts by offering 

more state funding for planning and projects, providing information 

emphasizing the connection between green infrastructure and improved 

water quality, or authorizing creative financing solutions such as the 

creation of stormwater utilities. Still other analysts recommend 

conversely that green infrastructure policy should be controlled and 

implemented at the local level, with minimal input from state or federal 

regulators.214 

In some communities, however, unfamiliarity and distrust or failed 

previous installation attempts can be powerful inertial forces leading to 

unwillingness to install green infrastructure.215 Public perceptions of the 

technology based on inaccurate, insufficient, or inaccessible information 

may lead to resistance by developers to implementing green 

infrastructure into project designs.216 As a result, the success or failure 

of initial test projects is critical.217 So are educational efforts to improve 

the comfort level of policy makers, staff members, and the public via 

training programs and opportunities.218 These opportunities can be 

shared across communities by creating cooperative organizations that 

allow for interjurisdictional planning and information exchange between 

and among local governments on green infrastructure issues. 

Effective intergovernmental coordination may eliminate some of these 

obstacles. For example, to overcome financial barriers such as elevated 

capital costs, local governments might share the benefitsand avoided 

costsassociated with the installation of green infrastructure. In turn, 

state-level authorities could provide affirmative benefits, such as tax 

incentives, for the installation of green infrastructure. Similarly, state 

 

Infrastructure Improvement Act, Pub. L. No. 115-436, 132 Stat. 5558 (2019). It requires the 

EPA to “promote green infrastructure,” and allows municipalities to develop water 

management plans incorporating green infrastructure. Id.  

 213. See Green Infrastructure Wizard, U.S. ENVTL. PROTECTION AGENCY, https://cfpub. 

epa.gov/giwiz/ (last visited Sept. 4, 2018). 

 214. U. OF N.H. STORMWATER CTR., OVERCOMING BARRIERS TO GREEN INFRASTRUCTURE 

1–2, https://www.unh.edu/unhsc/sites/unh.edu.unhsc/files/FactSheet%20-%20Overcoming 

Barriers%20PRINT.pdf (“[L]ocal governments and municipalities need to . . . ensure and 

maintain local control rather than allow state and federal agencies to mandate standards.”). 

 215. See id. at 1. 

 216. Id. at 2. 

 217. WIS. SEA GRANT, supra note 194, at 27−29. 

 218. U. OF N.H. STORMWATER CTR., supra note 214, at 2. 
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and local officials could work together to write interlocking regulations 

that facilitate the installation of green infrastructure. 

Ensuring Resource Availability 

Financial barriers also obstruct the more widespread installation of 

green infrastructure.219 A (perhaps erroneous) perception exists that 

green infrastructure may carry higher capital costs than traditional 

infrastructure, leading to initial financing difficulties.220 Ongoing costs 

for operation and maintenance are also perceived to be significant.221 

Together, these costs may lead to a perception among community leaders 

that green infrastructure is unaffordable or even experimental, and 

should be given low priority as compared to traditional projects. Some 

leaders may even believe that green infrastructure is an “unfunded 

mandate” from government agencies or from wastewater reclamation 

districts.222 

In 2009, the American Recovery and Reinvestment Act223 established 

the Green Project Reserve (GPR) in the Clean Water State Revolving 

Fund (CWSRF) program.224 For the first time, CWSRF programs were 

specifically encouraged to invest in green infrastructure because a 

minimum of 20% of the funds appropriated for CWSRF distribution are 

earmarked for “green” projects, including green infrastructure.225 The 

 

 219. Contra U.S. ENVTL. PROT. AGENCY, THE ECONOMIC BENEFITS OF GREEN 

INFRASTRUCTURE 1 (2014), https://www.epa.gov/sites/production/files/2015-10/documents 

/cnt-lancaster-report-508_1.pdf (explaining that green infrastructure “could reduce gray 

infrastructure capital investments and associated wastewater pumping and treatment 

costs”). 

 220. Id. 

 221. However, “most operations and maintenance costs for green infrastructure projects 

are merely rough approximations based on engineering estimates.” James Salzman, et al., 

The Most Important Current Research Questions in Urban Ecosystem Services, 25 DUKE 

ENVTL. L. & POL’Y F. 1, 29 (2014). 

 222. U. OF N.H. STORMWATER CTR., supra note 214, at 2. 

 223. Pub. L. No. 111-5, 123 Stat. 115 (2009). 

 224. The Clean Water State Revolving Fund “provides communities a permanent, 

independent source of low-cost financing for a wide range of water quality infrastructure 

projects.” Clean Water State Revolving Fund (CWSRF), U.S. ENVTL. PROTECTION AGENCY, 

https://www.epa.gov/cwsrf (last visited Sept. 4, 2018). Congress established the Fund in the 

1987 amendments to the Clean Water Act. See 33 U.S.C. § 1383 (2018); 40 C.F.R. § 35.310 

(2018). 

 225. See U.S. ENVTL. PROT. AGENCY, ARRA CLEAN WATER STATE REVOLVING FUND 

GREEN PROJECT RESERVE REPORT 2 (2015), https://www.epa.gov/sites/production/files/ 

2015-04/documents/arra_green_project_reserve_report.pdf (“[N]ot less than 20[%] of the 

funds appropriated herein for the Revolving Funds shall be for projects to address green 

infrastructure, water or energy efficiency improvements or other environmentally 
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EPA has commented that CWSRF programs “are ideally suited to serve 

as sources of low or no cost financial assistance to a broad and diverse 

range of publicly and privately owned green infrastructure projects.”226 

Since 2010, CWSRF programs have provided over $3.8 billion in 

assistance to GPR projects.227 Of this amount, about $800 million has 

been for over 600 GI projects.228 More recently, the EPA set out to develop 

a best practices guide for funding green infrastructure projects through 

the CWSRF program.229 The guide will also highlight recommended state 

practices for incentivizing green infrastructure projects.230 The EPA has 

also committed to provide marketing assistance and materials that 

educate potential borrowers about the availability of these CWSRF 

funds, and to incentivize green infrastructure projects by offering 

interest rate reductions or additional subsidization.231 Yet even in the 

face of these gains, uncertainty prevails over using CWSRF loans and 

user charges to finance for-profit work such as installing green 

infrastructure on private property. 

Generally, green infrastructure proponents must therefore be 

prepared to show whether projects will result in a positive return on 

investment (ROI) for investors. This can be done with well-supported 

cost-benefit analyses that demonstrate the long-term financial 

effectiveness of green infrastructure. 

More ambitious, “game changing” solutions would require changes to 

state or federal law. These could include creating tax credits for green 

infrastructure installations similar to those provided for energy efficient 

installations; incorporating green infrastructure credits into existing 

water quality trading programs; or incorporating green infrastructure in 

total maximum daily load implementation plans. In support of these 

potential efforts, the Water Environment Federation has commissioned 

a working group to develop a National Green Infrastructure Certification 

 

innovative activities.” (quoting American Recovery and Reinvestment Act of 2009, 123 Stat. 

115)). 

 226. Memorandum from Andrew D. Sawyers, Dir., Off. of Wastewater Mgmt., to Water 

Mgmt. Div. Dirs., at 2 (Jan. 6, 2016), https://www.epa.gov/sites/production/files/2016-

01/documents/cwsrf_green_infrastructure_policy_final.pdf (reading “Green Infrastructure 

Policy for the Clean Water State Revolving Fund Program” in the subject line). 

 227. Id. 

 228. Id. 

 229. Id. 

 230. Id. at 3. 

 231. Id. at 2−3. 
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Program.232 If widely accepted, such a certification standard could 

eventually lead to a more robust and stable trading market. 

The private sector’s involvement will also be essential if aggressive 

goals for rainfall capture by green infrastructure are to be met.233 

Regulations that set standards for construction of private infrastructure 

affect millions of commercial and residential projects.234 Often, these 

laws encourage or require the use of gray infrastructure, perhaps 

“reflect[ing] a desire to control, remove, and manipulate ecosystems.”235 

Revising these laws to incentivize more cost-effective and adaptive 

infrastructure measures would enhance community resilience.236 

However, existing financial constraints restrict current private-side 

approaches by imposing significant programming and administrative 

costs, transaction costs, and even federal tax liability (unlike energy 

conservation subsidies, water subsidies, and rebates, which are typically 

treated as taxable income).237 

Building Management Capacity 

Increasing the management capacity of local government entities 

could lessen the technical and physical barriers to increased deployment 

of green infrastructure.238 Some communities have been reluctant to 

implement widespread adoption of green infrastructure.239 They may 

value the comparatively lower maintenance requirements of traditional 

(“gray”) infrastructure;240 they may be unfamiliar with the science and 

technology underlying green infrastructure;241 or they may be averse to 

 

 232. See NAT’L GREEN INFRASTRUCTURE CERTIFICATION PROGRAM, www.ngicp.org (last 

visited Jan. 29, 2019). The American Society of Civil Engineers has also launched a system 

known as “Envision” to rate the sustainability of a project. See Ben Walpole, 5 Essential 

Green Engineering Innovations, ASCE NEWS (Apr. 18, 2017), http://news.asce.org/5-green-

engineering-innovations-to-consider-for-your-next-project/. 

 233. Rosenbloom, supra note 193, at 332. 

 234. Id.  

 235. Id. at 317. 

 236. Id. 

 237. See JUSTIN GUNDLACH, PUTTING GREEN INFRASTRUCTURE ON PRIVATE PROPERTY 

IN NEW YORK CITY 20 (2017), columbiaclimatelaw.com/files/2017/06/Gundlach-2017-05-GI-

in-NYC.pdf. 

 238. See Overcoming Barriers to Green Infrastructure, U.S. ENVTL. PROTECTION 

AGENCY, https://www.epa.gov/green-infrastructure/overcoming-barriers-green-infrastruct 

ure (last visited Sept. 4, 2018). 

 239. Id. 

 240. Id. (“Many local governments are reluctant to pursue green infrastructure because 

they are unfamiliar with its maintenance requirements.”). 

 241. Id. (“Many developers perceive green infrastructure practices as emerging 

technologies with a limited track record.”). 
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taking on the operation and maintenance requirements associated with 

certain forms of green infrastructure.242 In some cases, modeling can 

overcome these obstacles by establishing the potential benefits of green 

infrastructure installations.243 

These barriers, and potential solutions, have been documented in 

particular contexts. For example, the Huron River Watershed Council 

prepared a detailed report examining barriers to green infrastructure in 

Washtenaw County, Michigan.244 The study found only piecemeal 

implementation of green infrastructure due to lack of planning or 

limitations on planning.245 It identified a need to reinforce relevant policy 

expectations at numerous local government levels by revising ordinances 

and development standards.246 Similarly, the authors found that capital 

improvement plans give inadequate consideration to GI projects.247 

Further, the Michigan study found severe funding limitations often 

hamper green infrastructure projects, as compared to well-established 

funding sources for gray infrastructure projectseven though such 

projects essentially serve the same purpose.248 Thus, the study concluded 

that new funding sources are a critical need.249 State policies and 

legislation could allow or encourage the creation of stormwater utilities 

to help finance green infrastructure projects.250 

The Michigan study was unable to identify a person or entity 

responsible for the watershed as a whole or that facilitates 

interjurisdictional projects or planning.251 Instead, local governments 

play various roles and do not work collaboratively, leaving a comparative 

vacuum of interjurisdictional communication and planninglargely 

because managing stormwater is often viewed as a low-priority task.252 

Decisionmakers consistently exhibited a lack of familiarity with specific 

design features and operational requirements;253 with the costs and 

 

 242. Id. 

 243. Id. (recommending use of whole life cost models to estimate costs for a range of 

practices). 

 244. HURON RIVER WATERSHED COUNCIL, BARRIERS PREVENTING IMPLEMENTATION OF 

GREEN INFRASTRUCTURE IN WASHTENAW COUNTY, MICHIGAN 58 (2014), https://www. 

hrwc.org/wp-content/uploads/2013/02/GI_Barriers_Report_FINAL.pdf. 

 245. Id. 

 246. Id. at i−ii, 15. 

 247. Id. at ii. 

 248. Id. 

 249. Id. 

 250. Id. 

 251. Id. (“there is no one responsible for the watershed”). 

 252. Id. 

 253. Id. 
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benefits of green infrastructure;254 with the feasibility of various projects 

at the local level;255 and, perhaps most importantly for our purposes, with 

existing regulatory policies and practices.256 

IV. CONCLUSION 

Integrated water resources management remains a difficult concept to 

standardize and progress toward implementation has been slow. 

However, its benefits become apparent when applied to specific problems 

such as controlling nonpoint source pollution and incentivizing the 

installation of green infrastructure. Adopting the legal and policy 

strategies described above based on the lessons learned from previous 

IWRM efforts—creating an enabling regulatory environment, ensuring 

resource availability, and building management capacity—could further 

those goals. 

  

 

 254. Id. 

 255. Id. 

 256. Id. at ii−iii. 
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