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A Round-up of Recent Waters of the United States Information  
 
[Note: The title is reflective of another issue.] 
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This is an informal collection from several sources, for updating and introduction, by John D. 
Wiener, J.D., Ph.D., not representing the University of Colorado, the Natural Hazard Mitigation 
Association or any other institution.  (https://ibs.colorado.edu/wiener  ). 
 
This does not include the EPA/Corps of Engineers rule-making, guidance, and other formal publications, 
which are findable through Mr. Ryan’s blog, or searching the rule-making dockets and Federal Register; if 
you are new to such things, it may be easiest to ask a reference or law librarian to save you some time.  
Waters of the US is often called WOTUS.  A quote from the Clean Water Act blog by Mark Ryan, Esq:  “The 
hopelessly complex world of the WOTUS rule just got worse.” (February 6, 2018). 
 

Mark Ryan, Esq.:  Notes and Samples of his Blog and Comments 

 
Ryan, Mark A., 2018, The WOTUS Rule Repeal. 33 Natural Resources & Environment 55-56. [Would not 
download with current security measures.]  [Clean Water Act (CWA) left it to agencies to refine “waters of 
the US beyond “navigable waters”.  “The law was well settled until 2001…” with a “significant nexus” test 
between pollution source and “…downstream navigable-in-fact waters.  Solid Waste Agency of Northern 
Cook City v. U.S. Army Corps of Engineers, 531 U.S. 159 (2001) (SWANCC).  In 2006… Supreme Court further 
confused matters with… Rapanos v. United States, 547 U.S. 715 (2006)…”  That left uncertainty, so a 
guidance document was issued by EPA/USACE in 2008, but it was “hard to follow” so in 2015 the agencies 
issued a new rule.  But the new notice of rulemaking was 93 pages.   
 
The agencies made arguments to invalidate the 2015 rule, as is clearly shown by the June 29, 2018, 
supplemental notice to support the repeal of the 2015 rule (83 Federal Register 32,227).  There was a 
concerted effort to “aggressively” show the faults while doing nothing to defend the rule, but they must 
make the attacks, under the Administrative Procedures Act (APA). 
 

https://ibs.colorado.edu/wiener
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First, the agencies treated CWA § 101(b) – role of the states – as equal to §101(a) – goal of CWA.  1972 
Amendments to CWA recognized that “Without minimum federal standards, the states were in a well-
documented race to the bottom to avoid scaring away employers.”  They were adopted.  The CWA was 
applied to “waters of the United States”.  The focus on states’ rights brings up several questions, including 
what to do with interstate waters?  Do downstream state standards apply to a permit in  upstream states?  
What about the federal purpose?  In Arkansas v. Oklahoma, 503 U.S. 91 (1992), the downstream standards 
can be applied by the EPA.  
 
The agencies second argument follows the policy in “…President Trump’s February 28, 2017, Executive 
Order 13,778, Restoring the Rule of Law, Federalism, and Economic Growth by Reviewing the “Waters of 
the United States” Rule, 82 Fed. Reg. 12,497.”  The goal was to “emphasize Justice Scalia’s plurality opinion 
(relatively permanent waters) from Rapanos.  The agencies also read Justice Kennedy’s concurring opinion 
much more narrowly than in the past, although it is not clear that they are completely abandoning the 
significant nexus standard.”  The agencies argued that the significant nexus test, as previously applied was 
not compatible with CWA limits on jurisdiction.   
 
“The agencies now will be faced with the challenging task of convincing the courts that everything said 
before was wrong.” 
 
Third, the 2015 and prior practice was argued to be wrong regarding “aggregation”, in the Kennedy 
decision in Rapanos.  Aggregation allowed smaller wetlands in the same area, “and arguably tributaries” to 
be considered for “a significant nexus to downstream waters.”  The agencies argued misinterpretation of 
Kennedy and application of aggregation on too large a scale. [The point of that was the analogue of 
“segmentation” in EIS/DEIS work:  One mile of road is tolerable, so the 20 miles should be 20 times 
tolerable.  One little wetland is not significant, so a dozen, perhaps along a creek, are not significant 
because they have to be considered separately.] 
 
There was also reversal of acceptance of “the connectivity report, which is the comprehensive, peer-
reviewed science report that underpinned many of the findings to support the 2015 rule.  See June 29 
Notice at 50-54.”  (83 Federal Register 32,227).  “The agencies now go to great lengths to discredit the 
report, to justify a new rule that does not protect all tributaries.  This is because the report concluded that 
small intermittent and ephemeral headwater streams collectively have a significant impact on downstream 
navigable-in-fact waters.  Can the agencies now argue that §101(b) of the CWA allows them to ignore well-
documented science?” 
 
Fourth, they argue that the 2015 rules does not provide regulatory certainty, though the rule never went 
into effect, nor “was tested in the real world,” because of the court stay.  “The 2008 Guidance was drafted 
by the Bush administration with no input from the EPA of Corps field offices, and it layered on confusion 
where none previously existed.”  Ryan was and EPA lawyer then, and wrote, “…we struggled to 
understand… which is why the agencies promulgated the 2015 rule.” 
 
Now (as of writing for the journal) the agencies argue for returning to the 2008 Guidance, for “regulatory 
certainty.”  But, uncertainty seems likely to continue, as the agencies in court will have to explain away the 
“robust record supporting the 2015 rule..”. 
 
“Ultimately… it comes down to the Supreme Court.” Five votes will be needed to adopt the Scalia standard.  
“That would judicially rewrite the CWA to limit WOTUS to relatively permanent waters… which would, in 
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effect, exclude most of the headwaters systems, and all wetlands and other waters that do not abut…” a 
relatively permanent water.  What will result?  “[T]he CWA will become a shadow of its former self – and 
we will be litigating new issues such as whether irrigation ditches are now point sources where they empty 
back in rivers because they would not be WOTUS.”   
 
[Note:  Mark A. Ryan provides an extremely informative blog on the Clean Water Act:   
https://www.ryankuehler.com/cwa-blog#!  
He was one of the drafters of the 2015, rule, as an EPA attorney, but he left the agency before the final 
2015 rule was promulgated.  His long experience specializing in the Clean Water Act provides perhaps 
unique depth and perspectives on the CWA and the WOTUS issues, with informed commentary on case law 
from around the US as well as other materials. 
 
For instance, Mr. Ryan, Esq., notes in the May 30, 2019 entry, that the Southern District of Texas held that 
EPA violated the APA (Administrative Procedure Act) in issuing the 2015 rule because it was not a “logical 
outgrowth” of the draft rule, which was hydrology-based, and the final rule was distance-based.”  [No 
comment on that.]   The Northern District of Oklahoma held that a preliminary injunction against the 2015 
rule was denied because evidence of harm from the rule remaining in effect was not persuasive, and there 
had been no showing that there had been “aggressive expansion of federal regulation of Oklahoma 
waters…” 
 
From May 13: City of Seattle v. Monsanto Co., 2019 WL 1983936 (W.D. Wash. 2019) (on motion to strike, 
held that Monsanto lacked standing to bring CWA counterclaims against City where City alleged that PCB 
contamination was caused by Monsanto’s manufacture of the chemical for years, and Monsanto’s claims of 
harm were speculative).”  [The stakes can be very high.] 
 
From May 13: “Black Warrior River-Keeper, Inc. v. Drummond Co., 2019 WL 20122396 (N.D. Al. 2019) 
(denying motion for summary judgment on grounds of the existence of triable issues of fact related to 
WOTUS, existence of acid mine drainage, and continuing violations, held that the mine refuse pile and its 
appurtenant dams and drainage ditches are point sources)”. 
 
From May 12: “ Two interesting briefs were filed in high-profile CWA cases in the last week. The County of 
Maui filed its brief in the groundwater connection case pending before SCOTUS. The brief argues that point 
source discharges can’t be regulated if they migrate to WOTUS via nonpoint source groundwater. Here’s a 
copy of the brief. https://docs.wixstatic.com/ugd/4c816d_0cf032a350dc4409ae56a0cb31c40e1a.pdf”.  
{The other case is Columbia Riverkeeper V. EPA – a technical point of law with a TMDL for the Columbia 
River at stake.]  
 
From April 28:  Discussion of the April 23, 2019 EPA interpretive statement on groundwater coverage in 
the CWA.  This is important for a big-effect case now (the Maui case) which also has very high stakes. 
 
I hope this will stimulate both new-comers and old-timers to spend some time with the blog; it is a high 
form of scholarship!  And it’s organization makes it easy to go forward or backward in time, and to use the 
control-F search function.  E.g., find tile drains in the draft WOTUS rule issued in December 2018, claiming 
that water coming out of a tile drain is not covered.  The blog looks formidable but it is very good 
exposition. 
 
 +++ 

https://www.ryankuehler.com/cwa-blog#!
https://docs.wixstatic.com/ugd/4c816d_0cf032a350dc4409ae56a0cb31c40e1a.pdf
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Additional comments from Wiener 
 
  Ironically, some agricultural interests were led to believe that there would be new certainty.  And, the 
sharpest point may be tile drainage (subsurface perforated piping that conducts water below the crop root 
zone into a surface flow, bringing much faster discharge of nutrients, herbicides, and other applied 
chemicals).  Tiling is named after the first commercial buried drainage made by Mr. French – the other 
name is French drains) from roofing tiles shaped as half-cylinders.  It is spreading extremely fast, though 
there seems to be no good source on how far and how fast, though it has been said that the new machines 
for installation can do 30 miles of drainage in a day; the companies that install could supply up-to-date 
information.  A good analysis of the problem came from the  
Environmental Working Group; see https://www.ewg.org/news/news-releases/2012/04/12/poor-farming-
practices-foul-drinking-water-source but note that this was a 2012 report.  I have not found a recent USDA 
estimate on that.   
 
The issue had some prominence in the Des Moines Water Works case;  see Farber, Brianna, 2018, Ground 
Truthing: The Politics and Culture of Soil and Water Conservation in Iowa Agriculture [dissertation], for a 
political ecology view with treatment of the case,  https://scholarcommons.sc.edu/etd/4868/ , and 
Coppess, Jonathan, W., 2018, A Perspective on Agricultural Policy in the Age of Nutrient Loss, 23 Drake 
Journal of Agricultural Law 29, which responds to the Des Moines case and examines policy choices. 
 
The Des Moines Register [newspaper] covered the complaint and the case carefully; in particular, reporter 
Donnelle Eller provided excellent reporting throughout the case. 
(https://www.desmoinesregister.com/staff/17637/donnelle-eller/). ] 
 

 

Lexis Search, June 2019: selected references and some notes 
 
Lexis “Waters of the United States”  --    last 2 years, 08 Jun 19 last look; search for “Waters of the 
United States” plus filter: last two years.  Sorting by date seemed fruitless.  Footnotes often result in 
odd formatting. 
 
+++ 
 
Crowder, Jay, 2018, Note: Notice to SCOTUS: Coal Ash Should be a Point Source Discharge 
Under the Clean Water Act.  19 Vermont Journal of Environmental Law 89 
 
+++ 
 
Duus, Hannah, 2018, Note: Waters of the United States: How the Governmental Branches 
Struggled to Settle the Jurisdiction of the Clean Water Act.  30 Georgetown Environmental Law 
Review 379.  

https://www.ewg.org/news/news-releases/2012/04/12/poor-farming-practices-foul-drinking-water-source
https://www.ewg.org/news/news-releases/2012/04/12/poor-farming-practices-foul-drinking-water-source
https://scholarcommons.sc.edu/etd/4868/
https://www.desmoinesregister.com/staff/17637/donnelle-eller/
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+++ 
 
Allen, Craig NH., 2018, Arctic Law & Policy Year in Review: 2017.  8 Washington Journal of 
Environmental Law and Policy 106. 
 
+++ 
 
Yantis, Brittany, Merin Cherian, Sean Lavin, Bridget Vuona, Julia Rugg, Teresa Rubinger, and 
Timothy Wilt, 2018,  Environmental Crimes.  55 American Criminal Law Review 1095. 
 
+++ 
 
Case Summaries, 2018, [case 2 is United States v Robertson, 875 F. 3d 1281 (9th Cir., 2017), on 
case arising from defendant failure to get permits for ponds and dredge and fill into wetlands on 
National Forest Lands on a privately owned mining claim.  Court applied Rapanos v. United States 
in determination of whether Waters of the US were affected so as to put defendant under Clean 
Water Act jurisdiction.  Held: Kennedy test [significant nexus] applied. ]  48 Environmental Law 
529. 
 
+++ 
Buzbee, William W., 2019 Agency Statutory Abnegation in the Deregulatory Playbook.  68 Duke 
Law Journal 1511. [Statutory abnegation is defined as new claim by an agency that is lacks 
statutory power previously claimed.  The article considers previous uses, as well as 2017 and 2018 
“especially prevalent” use, how to distinguish this strategy, the legal complexities, and judicial 
treatment.] 
 
+++ 
 
Kochran, Donald J., 2019, Strategic Institutional Positioning:  How We Have Come to Generate 
Environmental Law Without Congress.  6 Texas A&M Law Review 323.  [WOTUS as an 
example.] 
 
+++ 
 
Buzbee, William W., 2018, The Tethered President: Consistency and Contingency in 
Administrative Law.  98 Boston University Law Review 1358.  [WOTUS rule revision as an 
example.] 
 
+++ 
 
Wells, Bret, and Tracy Hester, 2018, Abandoned But Not Forgotten: Improperly Plugged and 
Orphaned Well May Pose Serious Concerns for Shale Development.  8 Michigan Journal of 
Environmental and Administrative Law 115.  [Waters of the US as an issue, because of question of 
jurisdiction over groundwater discharges.] 
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+++ 
 
Brickley, Alan K., Steven R. Schell and Edward J. Sullivan, 2018, Climate Change and Oregon 
Law: What is to be Done?  33 Journal of Environmental Law and Litigation 235.  [WOTUS as 
example.] 
 
+++ 
 
No author noted.  2018, Developments: Washington Update: Redefining “Waters of the United 
States” in the Trump Era.  48 Texas Environmental Law Journal 178.   
 
+++ 
 
Johnson, Stephen M., 2018, Indeconstructible: The Triumph of the Environmental “Administrative 
State.”  86 University of Cincinnati Law Review 653. 
 
+++ 
 
Meshel, Tamar, 2018, Environmental Justice in the United States: The Human Right to Water.  8 
Washington Journal of Environmental law and Policy 264. [WOTUS noted; may be among other 
points or foci.] 
 
+++ 
 
Frost, Amanda, 2018, In Defense of Nationwide Injunctions.  93 New York University Law Review 
1067. 
 
+++ 
 
Schiff, Damien, 2018, Keeping the Clean Water Act Cooperatively Federal – Or, Why the Clean 
Water Act Does Not Directly Regulate Groundwater Pollution.  42 William and Mary 
Environmental Law and Policy Review 477.  [Law over facts?] 
 
+++ 
Schilling, Travis L., 2018, Note: Redefining the Waters of the United States: Did Government 
Overreach Just Get Trumped?  23 Drake Journal of Agricultural Law 131.  [ A perspective other 
than water quality and hydrology.] 
 
+++ 

Geltman, Elizabeth Glass, 2018, The new Anti-Federalism: Late Term Obama Environmental 
Regulations and the Rise of Trump.  93 North Dakota Law Review 243. [Abstract:  Donald Trump 
ran his campaign on an anti-federalist agenda.  He asserted that the federal government was too 
large and that regulation was the key problem choking the economy.  A large portion of the country 
agreed.  Apparently, Trump's arguments especially resonated with voters in Republican led states. 
Polling did not accurately predict Trump's success in the 2016 Electoral College.  To many, Donald 
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Trump's election as President came as a great surprise.  Traditional polling reported in the press did 
not predict Trump's electoral victory. 

Patterns in public response to some of President Obama's second term environmental health 
regulation more accurately predicted the electoral map.  As the second term Obama EPA proposed 
additional regulation, resistance in the central United States grew. 

This Article tracks the legal reaction of states across the country to Obama second term regulations 
governing shale oil and gas extraction (what the public calls "fracking"), the rule revising the 

definition of "Waters of the United States," 1  and the "Clean Power Plan." 2  The Article 
demonstrates that with each new regulation, opposition to the Obama environmental plan grew. The 
map of state reaction to the Clean Power Plan (the final rule in the suite of rules examined) shows a 
map that resembles, if not mirrors, the November 2016 electoral map.] 

+++ 

Gutermuth, William, 2017, Circling the Drain: Regulating the Nutrient Pollution from Agricultural 
Sources.  30 Journal of Law and Health 80. 

+++ 

No Author noted, 2017, Running Down the Controlling Opinion in Rapanos v. United States.  21 
University of Denver Water Law Review 47. 

+++ 

Scanlan, Melissa K., 2019, Droughts, Floods, and Scarcity on a Climate-Disrupted Planet: 
Understanding the Legal Challenges and Opportunities for Groundwater Sustainability.  37 Virginia 
Environmental Law Journal 52. [Note: begins with some information on groundwater hydrology, 
and then overview of US groundwaters, and some efforts to jointly manage surface and ground 
water. The California effort, including the Agua Caliente…v. Coachella case shows the 
complexities.] 

+++   

Boger, Daniel, 2018, Pre-enforcement Review: An Evaluation from the Perspective of Ripeness.  36 
Virginia Environmental Law Journal 77.  [Rapanos case as an example, but the focus is on legalities 
and timing of review.] 

+++ 

Cecot, Caroline, 2019, Deregulatory Cost-Benefit Analysis and Regulatory Stability. 68 Duke Law 
Journal 1595. [BCA – here called CBA; no difference except order -- as source of reasonable 
regulatory stability is under-appreciated.] [WOTUS is an example, but not the main one.]  

https://advance-lexis-com.colorado.idm.oclc.org/search/?pdmfid=1516831&crid=28e6a35d-9d2e-4f8f-aa4c-97c244994672&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdbcts=1560044755172&pdpsf=undefined&earg=pdpsf&pdtimeline=06+08+2017+to+06+08+2019%7Cdatebetween&pdsearchterms=%22Waters+of+the+United+States%22&pdquerytemplateid=urn%3Aquerytemplate%3Aba5102fa14372b1e4e935eb5b0a29dfc%7E%5ELaw+Reviews&pdstartin=undefined&ecomp=gfLgkhk&prid=a1932255-94b1-4d81-aa1a-a356e98cdab6
https://advance-lexis-com.colorado.idm.oclc.org/search/?pdmfid=1516831&crid=28e6a35d-9d2e-4f8f-aa4c-97c244994672&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdbcts=1560044755172&pdpsf=undefined&earg=pdpsf&pdtimeline=06+08+2017+to+06+08+2019%7Cdatebetween&pdsearchterms=%22Waters+of+the+United+States%22&pdquerytemplateid=urn%3Aquerytemplate%3Aba5102fa14372b1e4e935eb5b0a29dfc%7E%5ELaw+Reviews&pdstartin=undefined&ecomp=gfLgkhk&prid=a1932255-94b1-4d81-aa1a-a356e98cdab6
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Abstract: Cost-benefit analysis ("CBA") has faced significant opposition during most of its tenure 
as an influential agency decisionmaking tool. As advancements have been made in CBA practice, 
especially in more complete monetization of relevant effects, CBA has been gaining acceptance as 
an essential part of reasoned agency decisionmaking. When carefully conducted, CBA promotes 
transparency and accountability, efficient and predictable policies, and targeted retrospective 
review. 

This Article highlights an underappreciated additional effect of extensive use of CBA to support 
agency rulemaking: reasonable regulatory stability. In particular, a regulation based on a well-
supported CBA is more difficult to modify for at least two reasons. The first reason relates to 
judicial review. Courts take a "hard look" at agency findings of fact, which are summarized in a 
CBA, and they require justifications when an agency changes course in ways that contradict its 
previous factfinding.  A prior CBA provides a powerful reference point; any updated CBA 
supporting a new course of action will naturally be compared against the prior CBA, and the agency 
will need to explain any changes in CBA inputs, assumptions, and methodology. The second reason 
relates to the nature of CBA. By focusing on the incremental costs and benefits of a proposed 
change, CBA can make it difficult for an agency to justify changing course, especially when 
stakeholders have already relied on the prior policy. Together, these forces constrain the range of 
changes that agencies could rationally support. CBA thus promotes regulatory stability around 
transparent and increasingly efficient policies. 

But, admittedly, this CBA-based stabilizing influence gives rise to several objections. This Article 
responds to, among others, concerns about democratic accountability and, most importantly, the use 
of alternative methods of policy modification. Overall, the Article concludes that CBA and judicial 
review of CBA play a desirable role in stabilizing regulatory policy across presidential 
administrations.    

Blackman, Josh, 2018, Presidential Maladministration.  2018 University of Illinois Law Review 
397. 
 
 [Note: Highlight: In Presidential Administration, then-Professor Elena Kagan re-envisioned 
administrative law through the lens of the President's personal influence on the regulatory state. 
Rather than grounding Chevron deference on an agency's "special expertise and experience," Kagan 
would "take unapologetic account of the extent of presidential involvement in administrative 
decisions in determining the level of deference to which they are entitled." The stronger the 
President's fingerprints on the executive action, a practice she praises as "presidential 
administration," the more courts should defer. There is a flipside to Kagan's theory: four species of 
high-level influence, which I describe as "presidential maladministration," are increasingly 
problematic. First, where an incoming administration reverses a previous administration's 
interpretation of statute, simply because a new sheriff is in town, courts should verify if the statute 
bears such a fluid construction. Second, where an administration discovers a heretofore unknown 
power in a statute that allows it to confer substantive rights, courts should raise a red flag, especially 
when the authority exercised was one Congress withheld. Third, where an administration declines to 
enforce a statute that Congress refuses to repeal, under the guise of prosecutorial discretion, courts 
should view the action with skepticism. Fourth, where evidence exists that the White House 
attempted to exert its influence and intrude into the rule-making process of independent agencies, 

https://advance-lexis-com.colorado.idm.oclc.org/search/?pdmfid=1516831&crid=d33cc0bb-1aae-41f0-8504-b5459bd0ad2a&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdbcts=1560044755172&pdpsf=undefined&earg=pdpsf&pdtimeline=06+08+2017+to+06+08+2019%7Cdatebetween&pdsearchterms=%22Waters+of+the+United+States%22&pdquerytemplateid=urn%3Aquerytemplate%3Aba5102fa14372b1e4e935eb5b0a29dfc%7E%5ELaw+Reviews&pdstartin=undefined&ecomp=gfLgkhk&prid=a1932255-94b1-4d81-aa1a-a356e98cdab6
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courts should revisit the doctrine concerning altered regulatory positions. As the Federal Register 
has recently turned the page from Obama to Trump, this article: provides a timely analysis of how 
courts react to unpresidented approaches to maladministration. 

+++ 

Spanjer, Elan L., 2018, Swamp Money: The Opportunity and Uncertainty of Investing in Wetland 
Mitigation Banking.  113 Northwestern University Law Review 371.   

[Note:  ABSTRACT--In recent years, the wetland mitigation banking program has emerged as a 
favored mechanism for protecting the nation's aquatic resources while allowing for economically 
beneficial development projects to proceed. Mitigation banks generate wetland credits, which in 
turn can be sold at a profit to developers who need them to offset wetland impacts. The number of 
mitigation banks has grown significantly in recent years, and the market has seen an influx of 
institutional investment. However, investors face significant risks and uncertainty, and many 
prospective investors lack access to information about wetland credit prices--which are neither 
reported to the regulatory authorities nor made available to the general public--and are therefore 
deterred from entering the market. 

This Note proposes that the market for wetland mitigation credits would be more efficient if bank 
sponsors were required to report credit price information to regulatory authorities and if this 
information were made publicly available. Transparency of credit price information would 
incentivize both greater entry into the wetland mitigation banking market and improved planning on 
the part of prospective bank sponsors and developers alike. Moreover, by encouraging the 
establishment of more mitigation banks, regulatory authorities would have greater ability to ensure 
wetland credits purchased by developers more accurately match the type and functional values of 
the wetlands impacted.] 

+++ 

Adler, Robert W., 2019, Coevolution of Law and Science: A Clean Water Act Case Study.  44 
Columbia Journal of Environmental Law 2.   

[Note: The case is CWA “biocriteria”, not WOTUS.  “Despite recent political attacks, science is 
integral to environmental law and other regulatory regimes that are informed by new scientific 
research. It is inaccurate, however, to view the relationship between law and science as static. 
Traditionally, science is either seen as a servant of the legal system, responding to and supporting 
the applicable statutes and regulations; or we expect the legal system to respond or "catch up" to 
scientific advances. A more useful model, borrowed from evolutionary biology, is coevolution, an 
ongoing process in which law and science interact over time in an iterative process. A case study 
from the Clean Water Act ("CWA") biocriteria program illustrates this dynamic process and 
suggests ways in which law and science can interact more effectively in the CWA and other 
regulatory regimes. It also highlights the conceptual difference between "scientific knowledge" and 
"regulatory knowledge," and the importance of that distinction for separation of powers and 
democratic governance in the administration and enforcement of complex regulatory statutes.”] 
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+++ 

Lin, Elbert, 2018, State Responses to Federal Executive Power: States Suing the Federal 
Government: Protecting Liberty or Playing Politics?  52 University of Richmond Law Review 663.  

 [Note: WOTUS is mentioned, but is not a major topic. This is Introduction:  It has become 
increasingly common in recent years to scan the news and find that a state or group of states has 
sued the federal government. During the eight years of the Obama Administration, states led mostly 
by Republican attorneys general challenged federal action on matters ranging from health care to 
immigration to the environment to overtime pay. And during just the first year of the Trump 
Administration, states led by Democratic attorneys general have brought suits in many of those 
same areas and others, including federal student loan relief and regulation of the internet. 

Many of these state-led lawsuits have put the brakes on federal executive actions. Though some of 
the cases have challenged alleged congressional overreach in federal statutes - most notably the 

Affordable Care Act ("ACA") 1  - the overwhelming majority have challenged actions by 
federal agencies or the President himself. And many have been successful. In February 2016, West 
Virginia's multistate action against the signature climate-change rule of the Obama Administration 
Environmental Protection Agency ("EPA") resulted in a United States Supreme Court stay of the 
rule that, for all practical purposes, made possible the Trump Administration EPA's current efforts 

to repeal that rule. 2  Two years later,  [*634]  Washington State's lawsuit challenging President 
Trump's Executive Order 13769 (sometimes called the "Travel Ban") succeeded in blocking the 

enforcement of significant parts of the Order 3  and caused the Trump Administration to issue a 

revised Executive Order. 4 ] 

+++ 

Buzbee, William W., 2019, Deregulatory Splintering. 94 Chicago-Kent Law Review 439.   

[Note: this is highlight:  When new administrations arrive and consider agency policy changes, they 
often must choose what actions to take in court or through regulatory process. They may seek to 
stay an existing regulation, rescind, or possibly replace it. This article assesses strategic uses of, and 
responses to, agencies that pursue deregulatory roll-backs through a splintered series of steps. 
Through such splintering, agencies sometimes seek to avoid direct apples-to-apples comparison of 
the baseline regulation and new proposal, also often squelching opportunities for comment. They 
may seek to achieve a deregulatory outcome without the full process, disclosure, and reason-giving 
that ordinarily must accompanying any notice-and-comment regulation and that longstanding 
Supreme Court precedents require when an agency changes policy. This article highlights problems 
with such deregulatory splintering, analyzes governing law, and also illuminates misunderstandings 
about deference regimes that are sometimes erroneously relied upon to justify deregulation via 
procedural shortcuts. Courts have generally rejected deregulatory splintering strategies, correctly 

https://advance-lexis-com.colorado.idm.oclc.org/search/?pdmfid=1516831&crid=e49376ca-cf73-419c-9476-9c3226ecbbaf&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdbcts=1560044755172&pdpsf=undefined&earg=pdpsf&pdtimeline=06+08+2017+to+06+08+2019%7Cdatebetween&pdsearchterms=%22Waters+of+the+United+States%22&pdquerytemplateid=urn%3Aquerytemplate%3Aba5102fa14372b1e4e935eb5b0a29dfc%7E%5ELaw+Reviews&pdstartin=undefined&ecomp=gfLgkhk&prid=a1932255-94b1-4d81-aa1a-a356e98cdab6
https://advance-lexis-com.colorado.idm.oclc.org/search/?pdmfid=1516831&crid=e49376ca-cf73-419c-9476-9c3226ecbbaf&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdbcts=1560044755172&pdpsf=undefined&earg=pdpsf&pdtimeline=06+08+2017+to+06+08+2019%7Cdatebetween&pdsearchterms=%22Waters+of+the+United+States%22&pdquerytemplateid=urn%3Aquerytemplate%3Aba5102fa14372b1e4e935eb5b0a29dfc%7E%5ELaw+Reviews&pdstartin=undefined&ecomp=gfLgkhk&prid=a1932255-94b1-4d81-aa1a-a356e98cdab6
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noting how such deregulatory splintering violates both positive law requirements and central 
precepts about accountability and legitimacy in the administrative state.] 

+++ 

Ball-Blakely, Christine, 2017, CAFOs: Plaguing North Carolina Communities of Color.  18 
Sustainable Development Law & Policy 4.   

[Note: This is Introduction:  Grocery shopping has become a foraging expedition through a market 
of lies. The coolers are stocked with milk cartons boasting pastoral scenes of cows grazing on 
verdant hills. Egg cartons are stamped "all-natural." Sausage is neatly packaged in a tube and 
emblazoned with a red barn. But the origins of most meat and dairy products are far divorced from 
these depictions of traditional farming. In stark contrast, animal products are overwhelmingly 

produced in Concentrated Animal Feeding Operations (CAFOs), 1  otherwise known as 

"factory farms." 2  

The Environmental Protection Agency (EPA) defines CAFOs as particular types of Animal Feeding 

Operations (AFOs). 3  AFOs are facilities where animals are confined together in a small area, 

along with "feed, manure and urine, dead animals, and production operations." 4  In AFOs, 

food is brought to the animals rather than the animals grazing in pastures. 5  AFOs are 
designated as CAFOs under two circumstances: (1) where the AFO is a "significant contributor of 

pollutants to waters of the United States," 6  or (2) where the AFO "stables or confines" a 

minimum number of animals. 7  

Today, about ten billion animals are raised and slaughtered in the United States every year. 8

 More than 99% of those animals are raised and slaughtered in CAFOs. 9 American meat 

consumption has nearly doubled over the last century, 10  and the USDA projects this 

consumption will further swell over the next decade. 11  With this level of consumption, it 
comes as no surprise that animal products are cheap. Meat and dairy prices have been steadily 
dropping in the United States for over a century, in part due to the advent of CAFOs in the 

1950s. 12  But while the price Americans pay for animal products at the grocery store may 
seem low in dollars, the true price is staggeringly high. 
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CAFOs are deleterious to human and nonhuman animals alike. In addition to causing unquantifiable 

animal suffering, 13  CAFOs put independent family farmers out of business, 14  and they 

create deplorable working conditions for employees. 15  CAFOs also create massive 
externalities in the form of environmental destruction while they ravage their vulnerable host 

communities and trample civil rights. 16  Section II examines some of these communities, 
located on the North Carolina Coastal Plain, which are home to many African American, Latino, 

Native American, and economically disadvantaged people. 17  This Section also describes the 
significant environmental damage that CAFOs deal to these vulnerable communities, which in turn 

causes plummeting property values and endangers health. 18  Section III explores relevant law 

and how it fails to protect these vulnerable communities, creating the enforcement gap.19
 Section IV explains how the idea of farming is America's sacred cow, spurred by rosy visions of 
wholesome white farmers and their families living out the rugged individualism that our country has 

worshipped for centuries. Big Agribusiness ("Big Ag")20  eagerly and effectively exploits this 
idea, raking in immense profit (including subsidies from misinformed tax payers) and 

power. 21  With this power, Big Ag purchases politicians. Those politicians twist the law into 
an instrument of oppression by carving out the enforcement gap. The enforcement gap invites 
CAFOs to exploit vulnerable communities. Section V reckons that North Carolina presents a 

potential blueprint for the way forward. 22  Though federal environmental and civil rights laws 
face further weakening (and perhaps even extinction) under the Trump administration and a 
Republican-controlled Congress, these vulnerable communities in North Carolina can fight CAFOs 
at the state level.] 

+++ 

Johnston, Craig N., 2018, Resisting Deregulation: How Progressive States Can Limit the Impact of 
EPA’s Deregulatory Efforts.  48 Environmental Law 875   

[Note: EPA v. CWA is a major topic.]  

+++ 

Light, Sarah E., 2018, Regulatory Horcruxes.  67 Duke Law Journal 296.   

[Note: the author adapted the Harry Potter novels idea of a “horcrux” to refer to scattered or 
fragmented features of a program that might insulate it from easy repeal.  She examines the idea, for 
instance, of putting a program into parts within several agencies or regulations.  There are pros and 
cons.] 

https://advance-lexis-com.colorado.idm.oclc.org/search/?pdmfid=1516831&crid=f2178906-d8ba-4b05-a391-80a9c738b50b&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdbcts=1560044755172&pdpsf=undefined&earg=pdpsf&pdtimeline=06+08+2017+to+06+08+2019%7Cdatebetween&pdsearchterms=%22Waters+of+the+United+States%22&pdquerytemplateid=urn%3Aquerytemplate%3Aba5102fa14372b1e4e935eb5b0a29dfc%7E%5ELaw+Reviews&pdstartin=undefined&ecomp=gfLgkhk&prid=a1932255-94b1-4d81-aa1a-a356e98cdab6
https://advance-lexis-com.colorado.idm.oclc.org/search/?pdmfid=1516831&crid=f2178906-d8ba-4b05-a391-80a9c738b50b&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdbcts=1560044755172&pdpsf=undefined&earg=pdpsf&pdtimeline=06+08+2017+to+06+08+2019%7Cdatebetween&pdsearchterms=%22Waters+of+the+United+States%22&pdquerytemplateid=urn%3Aquerytemplate%3Aba5102fa14372b1e4e935eb5b0a29dfc%7E%5ELaw+Reviews&pdstartin=undefined&ecomp=gfLgkhk&prid=a1932255-94b1-4d81-aa1a-a356e98cdab6
https://advance-lexis-com.colorado.idm.oclc.org/search/?pdmfid=1516831&crid=f2178906-d8ba-4b05-a391-80a9c738b50b&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdbcts=1560044755172&pdpsf=undefined&earg=pdpsf&pdtimeline=06+08+2017+to+06+08+2019%7Cdatebetween&pdsearchterms=%22Waters+of+the+United+States%22&pdquerytemplateid=urn%3Aquerytemplate%3Aba5102fa14372b1e4e935eb5b0a29dfc%7E%5ELaw+Reviews&pdstartin=undefined&ecomp=gfLgkhk&prid=a1932255-94b1-4d81-aa1a-a356e98cdab6
https://advance-lexis-com.colorado.idm.oclc.org/search/?pdmfid=1516831&crid=f2178906-d8ba-4b05-a391-80a9c738b50b&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdbcts=1560044755172&pdpsf=undefined&earg=pdpsf&pdtimeline=06+08+2017+to+06+08+2019%7Cdatebetween&pdsearchterms=%22Waters+of+the+United+States%22&pdquerytemplateid=urn%3Aquerytemplate%3Aba5102fa14372b1e4e935eb5b0a29dfc%7E%5ELaw+Reviews&pdstartin=undefined&ecomp=gfLgkhk&prid=a1932255-94b1-4d81-aa1a-a356e98cdab6
https://advance-lexis-com.colorado.idm.oclc.org/search/?pdmfid=1516831&crid=f2178906-d8ba-4b05-a391-80a9c738b50b&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdbcts=1560044755172&pdpsf=undefined&earg=pdpsf&pdtimeline=06+08+2017+to+06+08+2019%7Cdatebetween&pdsearchterms=%22Waters+of+the+United+States%22&pdquerytemplateid=urn%3Aquerytemplate%3Aba5102fa14372b1e4e935eb5b0a29dfc%7E%5ELaw+Reviews&pdstartin=undefined&ecomp=gfLgkhk&prid=a1932255-94b1-4d81-aa1a-a356e98cdab6
https://advance-lexis-com.colorado.idm.oclc.org/search/?pdmfid=1516831&crid=f2178906-d8ba-4b05-a391-80a9c738b50b&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdbcts=1560044755172&pdpsf=undefined&earg=pdpsf&pdtimeline=06+08+2017+to+06+08+2019%7Cdatebetween&pdsearchterms=%22Waters+of+the+United+States%22&pdquerytemplateid=urn%3Aquerytemplate%3Aba5102fa14372b1e4e935eb5b0a29dfc%7E%5ELaw+Reviews&pdstartin=undefined&ecomp=gfLgkhk&prid=a1932255-94b1-4d81-aa1a-a356e98cdab6
https://advance-lexis-com.colorado.idm.oclc.org/search/?pdmfid=1516831&crid=f2178906-d8ba-4b05-a391-80a9c738b50b&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdbcts=1560044755172&pdpsf=undefined&earg=pdpsf&pdtimeline=06+08+2017+to+06+08+2019%7Cdatebetween&pdsearchterms=%22Waters+of+the+United+States%22&pdquerytemplateid=urn%3Aquerytemplate%3Aba5102fa14372b1e4e935eb5b0a29dfc%7E%5ELaw+Reviews&pdstartin=undefined&ecomp=gfLgkhk&prid=a1932255-94b1-4d81-aa1a-a356e98cdab6
https://advance-lexis-com.colorado.idm.oclc.org/search/?pdmfid=1516831&crid=f2178906-d8ba-4b05-a391-80a9c738b50b&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdbcts=1560044755172&pdpsf=undefined&earg=pdpsf&pdtimeline=06+08+2017+to+06+08+2019%7Cdatebetween&pdsearchterms=%22Waters+of+the+United+States%22&pdquerytemplateid=urn%3Aquerytemplate%3Aba5102fa14372b1e4e935eb5b0a29dfc%7E%5ELaw+Reviews&pdstartin=undefined&ecomp=gfLgkhk&prid=a1932255-94b1-4d81-aa1a-a356e98cdab6
https://advance-lexis-com.colorado.idm.oclc.org/search/?pdmfid=1516831&crid=f2178906-d8ba-4b05-a391-80a9c738b50b&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdbcts=1560044755172&pdpsf=undefined&earg=pdpsf&pdtimeline=06+08+2017+to+06+08+2019%7Cdatebetween&pdsearchterms=%22Waters+of+the+United+States%22&pdquerytemplateid=urn%3Aquerytemplate%3Aba5102fa14372b1e4e935eb5b0a29dfc%7E%5ELaw+Reviews&pdstartin=undefined&ecomp=gfLgkhk&prid=a1932255-94b1-4d81-aa1a-a356e98cdab6
https://advance-lexis-com.colorado.idm.oclc.org/search/?pdmfid=1516831&crid=f2178906-d8ba-4b05-a391-80a9c738b50b&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdbcts=1560044755172&pdpsf=undefined&earg=pdpsf&pdtimeline=06+08+2017+to+06+08+2019%7Cdatebetween&pdsearchterms=%22Waters+of+the+United+States%22&pdquerytemplateid=urn%3Aquerytemplate%3Aba5102fa14372b1e4e935eb5b0a29dfc%7E%5ELaw+Reviews&pdstartin=undefined&ecomp=gfLgkhk&prid=a1932255-94b1-4d81-aa1a-a356e98cdab6
https://advance-lexis-com.colorado.idm.oclc.org/search/?pdmfid=1516831&crid=f2178906-d8ba-4b05-a391-80a9c738b50b&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdbcts=1560044755172&pdpsf=undefined&earg=pdpsf&pdtimeline=06+08+2017+to+06+08+2019%7Cdatebetween&pdsearchterms=%22Waters+of+the+United+States%22&pdquerytemplateid=urn%3Aquerytemplate%3Aba5102fa14372b1e4e935eb5b0a29dfc%7E%5ELaw+Reviews&pdstartin=undefined&ecomp=gfLgkhk&prid=a1932255-94b1-4d81-aa1a-a356e98cdab6
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+++ 

The Lexis search returned many hundreds of items; this is a selection that seemed most useful. 

+++ 
 

Search of Google Scholar, “waters+of+the+united+states” 

 
Note:  this is their format; the purple titles are live links; please inform Wiener if they are not 
functioning after posting. The notes are those supplied in the listing.  Please inform Wiener if they 
are not useful or correct. 
 
Migratory Birds: Greater Vulnerability under Trump Administration's Policies on Incidental 
Take and Habitat 
CJ Miller - Animal Law, 2019 - go.galegroup.com 
  … Regulatory changes made by the Trump Administration threaten the legal protections 
for these birds. This article briefly summarizes regulatory changes to the interpretation of the 
Migratory Bird Treaty Act, the Endangered Species Act, and the Waters of the United States … 
  
[PDF] wildlife.org 
 
[PDF] American Fisheries Society 
MAR Wheeler, MRD James, DA Wheeler, AS James - 2019 - wildlife.org 
… Mr. RD James Assistant Secretary of the Army for Civil Works US Army Corps 
of Engineers 441 G Street, NW Washington, DC 20314 Re: Revised Definition of “Waters of 
the United States” (84 FR 4154; Docket ID No. EPA-HQ- OW-2018-0149) … 
   
[HTML] springer.com 
 
[HTML] Advocating for Science: Amici Curiae Brief of Wetland and Water Scientists in 
Support of the Clean Water Rule 
RC Gardner, E Okuno, S Tai, MS Fennessy… - Wetlands, 2019 - Springer 
… OHWMs of the Great Lakes. This review article is adapted from that amici 
brief. Keywords Clean Water Act . Waters of the United States . Wetlands . Navigable 
waters . Significant nexus . Regulation The Clean Water Act (CWA … 
 
 
Clean Water Or a Guilty Conscience: The Newly Proposed Rulemaking to Rescind and 
Replace the Clean Water Rule Has Ethical and Professional Implications for … 
J Powell - J. Legal Prof., 2018 - HeinOnline 
…The EPA attorneys' participation in the proposed rule to rescind the 
Clean Water Rule and promulgate a new rulemaking defining "waters of the United States" 
is contrary to attorney duties and roles, the law, and ethics … 

https://go.galegroup.com/ps/i.do?id=GALE%7CA583998534&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=10888802&p=AONE&sw=w
https://go.galegroup.com/ps/i.do?id=GALE%7CA583998534&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=10888802&p=AONE&sw=w
https://wildlife.org/wp-content/uploads/2019/05/WOTUS-Comment-Letter-Step2-41219-Final-Draft_AFS-TWS.pdf
https://wildlife.org/wp-content/uploads/2019/05/WOTUS-Comment-Letter-Step2-41219-Final-Draft_AFS-TWS.pdf
https://link.springer.com/article/10.1007/s13157-019-01160-z
https://link.springer.com/article/10.1007/s13157-019-01160-z
https://link.springer.com/article/10.1007/s13157-019-01160-z
https://heinonline.org/hol-cgi-bin/get_pdf.cgi?handle=hein.journals/jlegpro43&section=9
https://heinonline.org/hol-cgi-bin/get_pdf.cgi?handle=hein.journals/jlegpro43&section=9
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[HTML] fisheries.org 
 
[HTML] Science Societies Urge EPA Not to Change the Waters of the US Rule 
MAR Wheeler, MRD James - fisheries.org 
… Via regulations.gov: Docket ID No. EPA-HQ-OW-2018-0149. Re: Scientific 
Societies Comments on Proposed Rule – Revised Definition of “Waters of the United States” 
(84 FR 4154; Docket ID No. EPA-HQ-OW-2018-0149). CC … 
   
[PDF] perc.org  [Property and Environment Research Center] 
 
[PDF] What Went Wrong with WOTUS 
RD Simpson - perc.org 
50 days ago -  … What Went Wrong With WOTUS: Reflections on Economic Valuation and 
Environmental Regulation Page 4. To the Reader In 2015, the Environmental Protection Agency 
issued a regulation addressing the definition of the “waters of the United States,” also known … 
   
[PDF] freshwater-science.org 
 
[PDF] Via regulations. gov: Docket ID No. EPA-HQ-OW-2018-0149 
MAR Wheeler, MRD James - 2019 - freshwater-science.org 
52 days ago -  … Via regulations.gov: Docket ID No. EPA-HQ-OW-2018-0149 Re: Society for 
Freshwater Science Comments on proposed rule - Revised Definition of “Waters of the United 
States” (84 FR 4154; Docket ID No. EPA-HQ- OW-2018-0149) … 
  All 2 versions  
 
The Clean (Ground) Water Act? 
D Chung, EB Dawson - HeinOnline 
… taken the position that the CWA leaves groundwater regulation and nonpoint-source 
pollution control to the states, that has not stopped litigants from arguing that the federal CWA 
regulates discharges of pollutants to groundwater that ultimately reach waters of the United … 
 
+++ 
 
[PDF] Defining an ecosystem approach to aquaculture (EAA) for federal waters of the 
United States 
A Katherine, B Michael - Bull. Jap. Fish. Res. Edu. Agen. No, 2019 - fra.affrc.go.jp 
The increase in world population, along with increased demand for seafood as  
a source of human nutrition, and stagnant wild fisheries catches, will necessitate the growth  
and diversification of marine aquaculture globally. However, marine aquaculture … 
  Related articles  
 
+++ 
Headwater Streams and Wetlands are Critical for Sustaining Fish, Fisheries, and Ecosystem 
Services 
SAR Colvin, SMP Sullivan, PD Shirey, RW Colvin… - Fisheries, 2019 - Wiley Online Library 

https://fisheries.org/2019/04/science-societies-urge-epa-not-to-change-the-waters-of-the-us-rule/
https://fisheries.org/2019/04/science-societies-urge-epa-not-to-change-the-waters-of-the-us-rule/
https://www.perc.org/wp-content/uploads/2019/04/ps-59-what-went-wrong-wotus.pdf
https://www.perc.org/wp-content/uploads/2019/04/ps-59-what-went-wrong-wotus.pdf
https://freshwater-science.org/sites/default/files/file-downloads/sfs_comment_letter_revised_definition_of_wotus_proposed_rule_final_04142019.pdf
https://freshwater-science.org/sites/default/files/file-downloads/sfs_comment_letter_revised_definition_of_wotus_proposed_rule_final_04142019.pdf
https://scholar.google.com/scholar?cluster=8172064262970447213&hl=en&scisbd=1&as_sdt=1,6
https://heinonline.org/hol-cgi-bin/get_pdf.cgi?handle=hein.journals/trends50&section=26
http://www.fra.affrc.go.jp/bulletin/bull/bull49/49-0511.pdf
http://www.fra.affrc.go.jp/bulletin/bull/bull49/49-0511.pdf
https://scholar.google.com/citations?user=7vCpbMoAAAAJ&hl=en&oi=sra
https://scholar.google.com/scholar?q=related:vFvJzlHLMIYJ:scholar.google.com/&scioq=%22waters+of+the++united+states%22&hl=en&scisbd=1&as_sdt=1,6
https://afspubs.onlinelibrary.wiley.com/doi/abs/10.1002/fsh.10229
https://afspubs.onlinelibrary.wiley.com/doi/abs/10.1002/fsh.10229
https://scholar.google.com/citations?user=uYTO4CAAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=-7QgFmYAAAAJ&hl=en&oi=sra
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… Headwaters ecosystems and the natural, socio-cultural, and economic services 
they provide are already severely threatened, and would face even more loss under the Waters 
of the United States (WOTUS) rule recently proposed by the Trump administration … 
+  Cited by 2 Related articles All 4 versions[PDF] affrc.go.jp 
 
+++ 
 
[PDF] Defining an ecosystem approach to aquaculture (EAA) for federal waters of the 
United States 
A Katherine, B Michael - Bull. Jap. Fish. Res. Edu. Agen. No, 2019 - fra.affrc.go.jp 
79 days ago - The increase in world population, along with increased demand for seafood as  
a source of human nutrition, and stagnant wild fisheries catches, will necessitate the growth  
and diversification of marine aquaculture globally. However, marine aquaculture … 
  Related articles  
 
+++ 
 
flTT4lIfTTIm 
CW Act - HeinOnline 
135 days ago -  … 617 (2018), the Court once again addressed a question related to the Clean Water 
Act's (CWA's) phrase "waters of the United States." In a series of prior cases, the Court evaluated 
whether agency interpretations of this phrase-which imposes jurisdictional linits on the … 
  Related articles 
 
+++ 
 
[PDF] oregonstate.edu 
Headwater Streams and Wetlands are Critical for Sustaining Fish, Fisheries, and Ecosystem 
Services 
SAR Colvin, SMP Sullivan, PD Shirey, RW Colvin… - Fisheries, 2019 - Wiley Online Library 
141 days ago -  … Headwaters ecosystems and the natural, socio-cultural, and economic services 
they provide are already severely threatened, and would face even more loss under the Waters 
of the United States (WOTUS) rule recently proposed by the Trump administration … 
  Cited by 2 Related articles All 4 versions 
[HTML] envirobites.org 
 
+++ 
[HTML] The Fight Over Waters of the US 
+++ 
 
FI Credit, W Kroschel - envirobites.org 
160 days ago -  … EPA Proposal (Dec. 11, 2018): Revised Definition of Waters of the US. On December 
11, 2018 the Trump Administration's Environmental Protection Agency and US Army Corps of 
Engineers issued a proposal defining waters of the United States … 
  Related articles  
[PDF] tamu.edu 
 
+++ 

https://scholar.google.com/scholar?cites=13890931952262519429&as_sdt=4005&sciodt=1,6&hl=en
https://scholar.google.com/scholar?q=related:hRq7ZQOBxsAJ:scholar.google.com/&scioq=%22waters+of+the++united+states%22&hl=en&scisbd=1&as_sdt=1,6
https://scholar.google.com/scholar?cluster=13890931952262519429&hl=en&scisbd=1&as_sdt=1,6
https://scholar.google.com/scholar?cluster=13890931952262519429&hl=en&scisbd=1&as_sdt=1,6
http://www.fra.affrc.go.jp/bulletin/bull/bull49/49-0511.pdf
http://www.fra.affrc.go.jp/bulletin/bull/bull49/49-0511.pdf
https://scholar.google.com/citations?user=7vCpbMoAAAAJ&hl=en&oi=sra
https://scholar.google.com/scholar?q=related:vFvJzlHLMIYJ:scholar.google.com/&scioq=%22waters+of+the++united+states%22&hl=en&scisbd=1&as_sdt=1,6
https://heinonline.org/hol-cgi-bin/get_pdf.cgi?handle=hein.journals/admreln43&section=34
https://scholar.google.com/scholar?q=related:ECvfbuy5wBIJ:scholar.google.com/&scioq=%22waters+of+the++united+states%22&hl=en&scisbd=1&as_sdt=1,6
https://ir.library.oregonstate.edu/downloads/ht24wq631
https://afspubs.onlinelibrary.wiley.com/doi/abs/10.1002/fsh.10229
https://afspubs.onlinelibrary.wiley.com/doi/abs/10.1002/fsh.10229
https://scholar.google.com/citations?user=uYTO4CAAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=-7QgFmYAAAAJ&hl=en&oi=sra
https://scholar.google.com/scholar?cites=13890931952262519429&as_sdt=4005&sciodt=1,6&hl=en
https://scholar.google.com/scholar?q=related:hRq7ZQOBxsAJ:scholar.google.com/&scioq=%22waters+of+the++united+states%22&hl=en&scisbd=1&as_sdt=1,6
https://scholar.google.com/scholar?cluster=13890931952262519429&hl=en&scisbd=1&as_sdt=1,6
https://envirobites.org/2018/12/28/the-fight-over-waters-of-the-us/
https://envirobites.org/2018/12/28/the-fight-over-waters-of-the-us/
https://scholar.google.com/scholar?q=related:4INgJblI0X8J:scholar.google.com/&scioq=%22waters+of+the++united+states%22&hl=en&scisbd=1&as_sdt=1,6
https://scholarship.law.tamu.edu/cgi/viewcontent.cgi?article=1169&context=lawreview
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Strategic Institutional Positioning: How We've Come to Generate Environmental Law 
Without Congress 
DJ Kochan - 2018 - papers.ssrn.com 
… Part IV discusses agencies as self-interested actors that will accept legislative-like 
authority if it is offered to them. Part V uses case studies on National Monuments and the Waters 
of the United States (WOTUS) Rule as demonstrative of the strategic positioning phenomenon … 
  Related articles All 2 versions 
 
+++ 
 
Redefining the Waters of the United States: Did Government Overreach Just Get Trumped 
TL Schilling - Drake J. Agric. L., 2018 - HeinOnline 
274 days ago - Since the 2008 Waters of the United States Rule (WOTUS) was issued,  
stakeholders, including farmers, local governments, commercial developers, environmental  
advocacy groups, and states, have expressed dissatisfaction with the rule's lack of clarity. … 
  Related articles  [Note: duplicate listing above.] 
 
+++ 
 
[PDF] Environmental Law: Little Streams and Legal Transformations 
D Owen - The Judges' Book, 2018 - repository.uchastings.edu 
305 days ago -  … In 2015, the United States Army Corps of Engineers (the Corps) and the United 
States Environmental Protection Agency (EPA) finalized a rule slightly expanding the scope of 
the phrase “waters of the United States,” which establishes the boundaries of federal jurisdiction … 
  Related articles 
 
+++ 
 
Environmental Law-Clean Air Act 
D Hawkins - Wisconsin Law Journal, 2018 - search.proquest.com 
315 days ago -  … Not wanting to run afoul of the Clean Water Act, Orchard Hill requested a 
determination from the United States Army Corps of Engineers that the wetlands (or the “Warmke 
wetlands”) were not jurisdictional “waters of the United States.” The Corps decided that they were … 
  
+++ 
 
Perspectives of the Clean Water Rule and an Alternative Policy 
K Kelley, KA Hopkins - 2018 - ir.uiowa.edu  [Iowa Research Online; this is an Honors Thesis] 
351 days ago -  … justifications behind those considerations. We will begin by outlining forecasted 
benefits from clarifying the definition of Waters of the United States (WOTUS) determined by the 
Army Corp of Engineers and Environmental Protection Agency (EPA) … 
  Related articles All 2 versions  
 
+++ 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3342813
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3342813
https://scholar.google.com/scholar?q=related:uQfxVFPz6kcJ:scholar.google.com/&scioq=%22waters+of+the++united+states%22&hl=en&scisbd=1&as_sdt=1,6
https://scholar.google.com/scholar?cluster=5182221860476094393&hl=en&scisbd=1&as_sdt=1,6
https://heinonline.org/hol-cgi-bin/get_pdf.cgi?handle=hein.journals/dragl23&section=15
https://scholar.google.com/scholar?q=related:V51vzDGLyBQJ:scholar.google.com/&scioq=%22waters+of+the++united+states%22&hl=en&scisbd=1&as_sdt=1,6
https://repository.uchastings.edu/cgi/viewcontent.cgi?article=1026&context=judgesbook
https://scholar.google.com/citations?user=Gt-SLQIAAAAJ&hl=en&oi=sra
https://scholar.google.com/scholar?q=related:bs7IiRNDXikJ:scholar.google.com/&scioq=%22waters+of+the++united+states%22&hl=en&scisbd=1&as_sdt=1,6
http://search.proquest.com/openview/260eed6e13fb4b6bc46cd016ba07842a/1?pq-origsite=gscholar&cbl=2026554
https://ir.uiowa.edu/honors_theses/134/
https://scholar.google.com/scholar?q=related:9gzIwdQQE34J:scholar.google.com/&scioq=%22waters+of+the++united+states%22&hl=en&scisbd=1&as_sdt=1,6
https://scholar.google.com/scholar?cluster=9084623379306646774&hl=en&scisbd=1&as_sdt=1,6
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Notes on American Water Works Association – comment to EPA, June 2019 
 
https://aquadoc.typepad.com/files/20190607_awwa_hydrologicconnectionnotice.pdf 
 
American Water Works Association statement to EPA on:  “Comments on “Interpretive statement on 
application of the Clean Water Act National Pollutant Discharge Elimination System Program to Releases of 
Pollutants from a Point Source to Ground Water” (EPA-HQOW-2019-0166).” 
 
“EPA is not appropriately balancing environmental protection with regulatory certainty. Given the “One 
Water” nature of all water resources, an important balance must be reached to help protect all water 
resources. This proposed interpretative statement inappropriately eliminates a potentially beneficial tool 
that could be used to protect sources of drinking water without consideration for the impacts of this 
decision. Moreover, this action contravenes the basic science of hydrology and the interaction 
between surface waters and groundwater. AWWA recommends that EPA not finalize this interpretive 
statement and instead proceed to rulemaking to clarify these issues in a balanced manner informed by 
science and state regulatory needs. Should EPA proceed with this interpretative statement, it should take a 
more balanced approach that weighs the benefits of source water protection against the benefits of eased 
permitting and regulatory certainty.” 
 
AWWA asserts that there has been long-standing practice of NPDES permitting under the “direct hydrologic 
connection theory”, with testimony to Senate Committee on Environment and Public Works: 
 
Fn 3: Southern Environmental Law Center testimony on April 18, 2018 to the Senate Committee on 
Environment and Public Works. https://www.epw.senate.gov/public/index.cfm/2018/4/the-appropriate-
role-of-states-and-thefederal-government-in-protecting-groundwater 
 
Without this, there can be added surface water pollution, by dischargers using adjacent groundwater 
systems [which will connect to surface, in some cases, and in other cases, the groundwater may be a 
drinking water source]. 
 
“[I]t would hardly make sense for the CWA to encompass a polluter who discharges pollutants via a pipe 
running from the factory directly to the riverbank, but not a polluter who dumps the same pollutants into a 
man-made settling basin some distance short of the river and then allows the pollutants to seep into the 
river via the groundwater.”5 
 
Fn 5 and 6:   5 N. Cal. River Watch v. Mercer Fraser Co., No. C–04–4620 SC, 2005 WL 2122052, at *2 
(N.D.Cal. Sept. 1, 2005)  
6 May 21, 2018 comments from the Colorado Department of Public Health & Environment. 
https://www.regulations.gov/document?D=EPA-HQ-OW-2018-0063-0509 “ 
 
The AWWA asked for two clarifications; one is: “A robust list of factors and processes to be used in the fact-
specific process necessary for identifying whether or not a direct hydrologic connection to Waters of the 
U.S. exists. This list would be designed to reduce the overall burden of determining if a direct hydrologic 
connection exists and to increase consistency amongst said determinations.”   
 

https://aquadoc.typepad.com/files/20190607_awwa_hydrologicconnectionnotice.pdf
https://www.epw.senate.gov/public/index.cfm/2018/4/the-appropriate-role-of-states-and-thefederal-government-in-protecting-groundwater
https://www.epw.senate.gov/public/index.cfm/2018/4/the-appropriate-role-of-states-and-thefederal-government-in-protecting-groundwater
https://www.regulations.gov/document?D=EPA-HQ-OW-2018-0063-0509
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[Note: this comment is related to the issues of regulatory certainty and “statutory abnegation” and past 
practice.  See Ryan, 2018, first item;  American Water Works Association; and Buzbee, 2019, P 5 above, in 
particular.  There is a great deal more in the Ryan CWA Blog. 
 
+++ 

Selected Law Reviews  
Please note:  these are somewhat peripheral to the Round-up idea. Perhaps they will be useful.  There are 
some conventions to observe:  (1) these marks [*110]  show the page number following the mark.    There 
are sometimes apparently quite short pages, and sometimes large gaps, due to machinery’s handling of 
footnotes and spacing for headings or other reasons. 
 
(2) “Id.” – refers to the immediately preceding citation or citation earlier in the same footnote. 
 
(3) “Ibid.” – citation for “occurs in the same place”; can be “Ibid (page 23”) for a reference not close by, 
with the case or author cited earlier.  If a new reference appears, start again after the first full citation. 
 
(4) “Op. cit” – somewhat disused, now.  It means “opus citato” – work cited and should not be used without 
author’s name or case name, and works best for formats with a bibliography or references set. 
 
Now, the common approach is “Williams, supra n. 39” 
 
These definitions were checked with internet search; traditionally, there was a printed “Blue Book – A 
Uniform System of Citation.”  The basic idea, from 19th Century and later concerns, was that every claim of 
fact or attribution should have a source or reference, and that type-setting and paper were expensive, so 
that elaborate sets of abbreviations were developed.  Footnotes were used, rather endnotes so readers 
could find the citation easily, and, unfortunately, so that readers looking for a citation had to flip a lot of 
pages.  Traditionally, in a legal brief [description of case, argument, etc., for the judge, and courts to which 
a case could be appealed] a partial remedy was a list of “authorities” – cases and sources; not so for law 
reviews.  Good luck!  This style might be more attractive than it first seems.  
 
Finally, in this set, the Red Words are those used for a search. 
 
+++ 
 
Vos, Nathan. 2017, Agricultural Drainage and the Des Moines Water Works Lawsuit.  
22 Drake Journal of Agricultural Law 109. 
 
HIGHLIGHT:   

Preface 
 Two important cases have been decided since this Note was completed. First, on January 21, 2017, the Iowa 
Supreme Court answered the United States Northern District of Iowa's Certified Questions in Board of 
Water Works Trustees of City of Des Moines v. Sac County Board of Supervisors. n1 As expected, the Iowa 
Supreme Court held the Drainage Districts of the Iowa counties, Sac, Calhoun, and Buena Vista, were not 
proper parties to sue under Iowa statute or common law and, therefore, could not be sued for any kind of 
damages under state law. n2 Second, and surprisingly, on March 17, 2017, the District Court n3 dismissed the 
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Des Moines Water Works lawsuit in its entirety - both on the state claims and the federal Clean Water Act 
claims. n4 Des Moines Water Works is not expected to appeal this decision. 

Importantly, none of the water municipal's federal claims were addressed substantively when the case 
was dismissed. n5 Instead, the federal District Court dismissed the claim on procedural standing technicalities 
n6 due to the limited governing nature of drainage districts. n7 Readers interested in this litigation and 
development of similar environmental litigation, will find this Note helpful as it addresses several substantive 
legal issues concerning the Clean Water Act's application to drainage infrastructure and discusses the history 
of agriculture drainage generally and in Iowa. Due to the timing of the District Court's decision to dismiss, 
this Note has been left substantially the same as when it was first submitted for final publication. The author 
apologizes for any past and present tense verb discrepancies. 
  
 TEXT: 
 [*110]  

I. Introduction 
  
 On January 9, 2014, the Des Moines Water Works ("DMWW"), a water municipal, servicing about 
500,000 people n8 in the Des Moines area of Iowa, n9 sent a letter of intent to sue rural drainage districts in 
Sac, Calhoun, and Buena Vista counties ("Drainage Districts") in northwest Iowa. n10 Under the citizen 
enforcement action in 33 U.S.C. § 1365 of the Federal Water Pollution Control  [*111]  Act ("Clean Water 
Act" or "CWA") and Iowa Code section 455B.111, DMWW alleges these Drainage Districts are in violation 
of the Clean Water Act, 33 U.S.C. Sections 1311(a) and 1342(a), and Iowa Code section 455B.186, for 
failure to obtain a National Pollution Discharge Elimination System (NPDES) permit for unlawfully 
discharging nitrate pollution into the Raccoon River, which leads to the Des Moines area drinking water 
supply. n11 Des Moines Water Works contends the Drainage Districts' drainage activity has a detrimental 
environmental impact on the Raccoon River, which is a raw water source for DMWW. n12 This polluted 
water must then be cleaned by DMWW at a substantial cost to make the water safe to drink for its 
customers. n13 If the lawsuit is successful on its state law and federal claims, DMWW expects compensation 
for past and recurring damages from the cost of cleaning the nitrates out of its drinking water as well as 
enforcement of the CWA. n14 

Many reactions to the lawsuit have not been overly pleasant. Although it is not difficult to understand 
why a city municipal suing rural entities intrinsically tied to a dominate sector of Iowa's economy would be 
unpopular, perceptions of the lawsuit have also been negatively affected by advertisements from the newly 
formed political group, the Iowa Partnership for Clean Water. n15 These negative advertisements have been 
against the Water Works CEO Bill Stowe, n16 DMWW itself, n17 and lawyers generally. n18 Because of the 
general nature of the litigation and subsequent negative advertisements, Des Moines Water Works, as a Des 
Moines lobbyist once stated, has been considered by those involved in governmental affairs to be "toxic 
waste that nobody wants to handle." n19 

 [*112]  This said, agricultural groups' and farmers' concerns over agricultural drainage regulation are not 
without merit. It has been estimated by some that the requirement of NPDES permits and implementation of 
nitrate reducing apparatuses and practices could cost many Iowa farmers up to $ 100 an acre every year over 
the course of fifty years. n20 However, this estimate is rather high due to being based on the Iowa Nutrient 
Reduction Strategy to reduce current nitrate and phosphorus levels by 45 percent. n21 This reduction would 
"require 60% of all corn and soybeans acres to be planted with cover crops; 27% of all agricultural land 
drained into wetlands, and 60% of the drained land treated with bioreactors." n22 This would require 6,000 
wetlands constructed and 90,000 bioreactors attached to fields over 12 million acres of crops. n23 Such a 
dramatic implementation does not seem likely. 

At the heart of this controversial lawsuit is the agricultural practice of land drainage. As such, this Note 
will concern itself mostly with agricultural drainage. The Note will be divided into three main parts: the 
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history of agricultural drainage generally and in Iowa; the benefits and disadvantages of agricultural 
drainage; and discussion of the DMWW lawsuit's substantive claims. 

II. General Agricultural Drainage History 
  
 Drainage is "the act, process, or method of draining" or a "system of drains, arrangement of pipes, etc. for 
carrying off waste matter." n24 Draining is defined as "drawing off (liquid) gradually" or "to draw water or 
any liquid from gradually so as to dry or empty: to drain swamps." n25 In agriculture, drainage is the removal 
of excess water and the artificial lowering of a field's water table for agricultural use. n26 Draining water 
from agricultural lands is not a new concept. n27 In Western civilization, agricultural drainage existed before 
and during the early Christian Era as Cato, and later Columella, Pliny, and Palladius wrote about the  [*113]  
drainage of Roman lands for growing crops. n28 

Two kinds of drainage system infrastructures were used during these early BC and AD centuries on 
agricultural lands: open and covered ditches. n29 According to Cato for the cultivation of olive trees, both open 
and covered ditches were to be made four feet deep, three feet wide at the top, and one foot wide at the 
bottom. n30 Open ditches were reserved for hard clay areas in the field, and covered ditches were reserved for 
areas in the field with looser soils that could be washed away with rain. n31 As opposed to open-faced ditches, 
the bottoms of closed ditches were filled with stone, or if none were available, willow branches or twigs were 
used. n32 Soil would then be placed on top to cover the ditches. n33 Cato recommended the ditches be dug in a 
"V" like fashion, like an upside down roof tile. n34 These covered ditches were interconnected to the open-
faced ditches to discharge excess surface water away from the field. n35 This drainage did not artificially 
lower the field's water table. n36 

In England, where it is considerably boggier, n37 the utility of drainage was rediscovered and pursued with 
vigor after the publishing of Walter Bligh's, The English Improver Improved or the Survey of Husbandry 
Surveyed, in 1652. n38  [*114]  The drainage practices advocated by Mr. Bligh were generally the same as 
early Roman open and closed ditches with a focus on deeper drainage limited to boggy or swampy lands. n39 
This method continued to be the predominant means of draining until the eighteenth century. n40 

Drainage by open and covered ditches required extensive maintenance and generally did not produce 
desired long term results. n41 Mr. Bligh's methods of drainage were largely replaced after John Johnstone, an 
English land surveyor, appointed by the British Board of Agriculture, published a report on a book in 1797, 
named the Art of Draining Land, that was dictated n42 by Joseph Elkington, an English farmer. n43 Mr. 
Elkington's drainage system focused on alleviating wetland areas where natural springs occurred by auguring 
into the spring and forcing the spring to drain into an adjacent ditch rather than come up through the soil. n44 
This method saw much success, but by the mid-1800s, it too was gradually replaced by another method to 
drain croplands - tiling. n45 

The modern system of subsurface drainage, a series of parallel clay conduit placed about three feet below 
the surface of an entire field, originated from James Smith, n46 a Scottish inventor, businessman, industrialist, 
and engineer. n47 "Smith  [*115]  advocated and practiced a systematic operation over the whole field, at 
regular distances and shallow depths. Smith stated, in Scotland, much more injury arises from retention of 
rain water, than from springs; while Elkington's attention seemed to have been especially directed to springs, 
as the source of the evil." n48 This new method of draining by tile emerged as the best way to drain entire 
fields. n49 The early design of tiles then quickly evolved from clay horseshoe shaped tile to clay collared pipe 
by the late 1860s. n50 The placement of depth and pattern of tile systems n51 also evolved to better facilitate 
drainage. 

Modern tiling made its way to the United States by a Scottish immigrant, John Johnston, who brought 
the ideas of tiling with him to America when he moved to New Jersey from Scotland in 1821. n52 He began to 
tile his farm land in 1838. n53 By 1848, Mr. Johnston's successful use of drainage and the increase to  [*116]  
his yields had caught the attention of fellow agriculturists. n54 John Delafield, a colleague of Mr. Johnston, 



 Wotus Round-up of Selected Sources                                                                               Page 22 of 169 
 

imported the first tile making machine from England to the United States. n55 Early experts and advocates of 
drainage wrote numerous articles and treatises on agricultural drainage, bringing national attention to the 
process of tiling to drain land in the United States. n56 Most prominent of these men were Colonel George 
Waring, judge and attorney Henry F. French, and Ohio's Secretary of Agriculture, John H. Klippart, all of 
whom fervently advocated that most land in the United States be drained. n57 The purchasing of tiling and 
tiling machines grew rapidly; in 1871 there were ten tile making factories in Waterloo, New York, and by 
1882, there were 1,140 tile making factories in the United States. n58 

Congress passed the Swamp Land Acts of 1849, 1850, and 1860, granting over 82 million acres of 
federal land to sixteen states, including Iowa (4,572,816 acres), on the condition these states drain and 
reclaim these swamp lands for cultivation. n59 Due to the cost of labor intensive hand installation of drainage 
tile at the time, drainage of these swamp land was not realized until several decades after these enactments. n60 
Eventually, steam engine trenching machines in the later part of the 1800s largely eased the labor involved 
with larger ditch digging and channel straightening projects. n61 This, in conjunction with states establishing 
local drainage districts to overcome eminent domain issues, facilitated drainage of boggy lands in the late 
1800s and early 1900s. n62 In 1902, Congress established a Bureau of Reclamation within the USDA and 
directed federal money to investigate various drainage methods. n63 In 1935, Congress authorized the 
Reconstruction Finance Corporation to assist cash strapped drainage districts in twenty-six states and 
directed the Civilian Conservation Corps to work with  [*117]  drainage enterprises and local governments to 
drain land. n64 The Flood Control Act of 1944 and the Federal Watershed Protection and Flood Prevention Act 
of 1954 "authorized the Corps of Engineers to construct major drainage outlets and flood control channels" 
and authorized the USDA "to plan and construct various watershed works of improvement, including 
drainage outlet channels, in cooperation with State and local governments." n65 

Just as digging ditches and channel straightening by hand gave way to horse-drawn, steam-driven 
trenchers in the mid-1800s, steam-powered trenchers gave way to internal combustion tractor driven 
trenchers in the early 1900s. n66 The labor-intensive process of digging tile by hand and plow on private land 
also steadily gave way in the early decades of the 1900's as farmers gained access to internal combustion 
tractors that could be fitted with trenching equipment. n67 

By the early 1970s, cement and clay tiling was supplanted by corrugated plastic tubing and continues to 
be the widely accepted means for tiling agricultural land. n68 Since corrugated plastic tubing is much lighter 
than clay or cement tiles, it costs substantially less to ship, handle, and install. n69 It also does not require 
precise alignment during installation since the tubing itself is flexible. n70 As such, private tiling has increased 
exponentially in recent decades n71 even though governmental assistance for tiling largely ended by the 1970s 
and "80s. n72 

 [*118]  

III. Drainage History in Iowa 
  
 Iowa's drainage in the northwest and northcentral areas starts with tile drainage infrastructure on private land 
that drain into county open ditches n73 or county underground systems, n74 which then either drain into larger 
ditches or other water tributaries following their respective watersheds. n75 As Iowa was not admitted into the 
Union until a few days before 1847, n76 drainage of its agricultural lands did not begin until the later part of 
the nineteenth century. After Iowa was deeded approximately 4,572,816 acres of federal swampland, n77 Iowa 
deeded this land to its counties. n78 The counties in turn appointed commissioners to oversee swampland 
reclamation. n79 Many parts of Iowa were a pothole prairie, with central to northwest Iowa and the Bear Creek 
Watershed, in both, Hamilton and Story counties, having the wettest farmland. n80 Originally, Storm Lake, a 
northwest Iowa city (with a current population of 10,600 people), "stretched away in a shallow expanse much 
farther toward the north and west, as was historically evident by a reedy, marshy swamp, extending halfway 
to Alta, [Iowa]." n81 These swamps and wetlands were considered a hindrance to settlement and development. 
n82 
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 [*119]  After flooding events in Iowa and the Midwest in 1881, n83 1891, n84 and serious flooding in 1903, 
n85 Iowa Governor Albert B. Cummins stated to the 1904 Iowa General Assembly, "our experience during the 
past two years has shown with conclusive force that our laws relating to drainage need complete revision ... . 
I earnestly recommend such adequate legislation as will enable the land owners of this State to protect 
themselves against rainfalls such as we have recently witnessed." n86 Later that session, the General Assembly 
overhauled its laws on agricultural drainage to facilitate more effective drainage of Iowa wetlands. n87 In 
enacting these drainage laws, the General Assembly made it clear they assumed agricultural drainage to be a 
benefit for the public good. n88 The law states: 
 

  
The drainage of surface waters from agricultural lands and all other lands, including state-owned lakes and 
wetlands, or the protection of such lands from the overflow shall be presumed to be a public benefit and 
conductive to the public health, convenience, and welfare. 
  
The provisions of this subchapter and all other laws for the drainage and protection from overflow of 
agricultural or overflow lands shall be liberally construed to promote leveeing, ditching, draining and 
reclamation of wet, swampy, and overflow lands. n89 
  
 In 1908, the Iowa legislature specifically added constitutional protection for drainage and drainage districts 
in Article I, section 18, governing eminent domain: 
 

  
The general assembly, however, may pass laws permitting the owners of lands to construct drains, ditches, 
and levees for agricultural, sanitary or mining purposes across the lands of others, and provide for the 
organization of drainage districts, vest the proper authorities with power to construct and maintain levees, 
drains and ditches and  [*120]  to keep in repair all drains, ditches, and levees heretofore constructed under 
the laws of the state, by special assessments upon the property benefited thereby. n90 
  
 This part of the Iowa Constitution has remained the same to this present day. n91 

The drainage of Iowa agricultural land continued on in the early 1900s with specific focus on the 
northern half of the state, which was more prone to flooding. n92 The Iowa State Drainage Waterways and 
Conservation Commission, appointed by Governor Beryl F. Carroll, reported "that considerable areas of 
over-flowed land could be reclaimed by clearing out and straightening the channels of bordering streams ... ." 
n93 In the Storm Lake Watershed, three formal drainage districts were formed between 1910 and 1925 to 
straighten channels and drain boggy land. n94 Most of the drainage systems in the upper Des Moines River 
basin where Sac, Calhoun, and Buena Vista counties are located, were completed from 1900 to 1915. n95 
Subsequent federal involvement in large drainage projects in Iowa was also conducted, one example being 
the Little Sioux Watershed Project in the 1930s and 1940s. The U.S. Army Corps of Engineers worked with 
state government and local drainage districts to enlarge and straighten the Little Sioux River to help with 
flood control. n96 

Although these early 1900 dates mention legislated drainage, there is also evidence that private tiling was 
done before this time, as well as private dredge ditching and stream straightening around the late 1800s. n97 
Also, while the basic drainage infrastructure implemented by state and local efforts were largely completed 
in the early 1900s, this is not to say drainage infrastructure has not been added within private land holdings - 
it has. n98 In general, as in Iowa,  [*121]  farmland in the Midwest is being privately tile-drained at an 
increasing rate every year. n99 However, since this drainage is privately done without governmental oversight, 
n100 the extent of drainage statewide in Iowa, although estimated from 17 to 22 n101 percent of its land having 
drainage infrastructure, is not known with complete accuracy. Since these records are not kept, it is not 
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known to what extent tiling is done in new areas or to what extent more tiling is done in an already tiled area 
or to what extent tiling in a tiled area may be an upgrade or replacement for an older tiling system. n102 
However, it is known that Iowa's tiling drainage infrastructure is predominately in the northwest to north 
central to central Iowa area with drainage infrastructure heavily along the Missouri River as well. n103 This is 
because the main drainage district and county infrastructure (generally open ditch and tile combinations or 
complete underground systems) n104 that the individual private tiling infrastructures drain into, have remained 
relatively the same. n105 The combined efforts of government and private entities to cultivate and drain Iowa 
lands have been dramatic: "within the span of 150 years, Iowa plowed 99.9 percent of its prairie, drained 95 
percent of its wetlands, and eliminated 70 percent of its forests." n106 

In Iowa, as in other states, "drainage districts are a quasi-public association of property owners formed to 
facilitate cooperative drainage in a defined water shed. Drainage districts have many of the powers of 
municipals or  [*122]  counties-to tax, to bond, to construct, etc. in respect to improving, constructing, and 
maintaining drainage district projects." n107 Trustees are put in charge of these water drainage districts. n108 
Drainage districts in Iowa, unlike other states, by default, have the board of supervisors from their respective 
counties as their trustees. n109 There are more than 3,000 drainage districts in Iowa, covering 9 million acres of 
land. n110 This is larger than the combined landmass of Connecticut, Rhode Island, and Massachusetts. n111 

IV. Benefits of Draining Agricultural Land 
  
 The benefits of draining agricultural land are best put in the title of George Waring's work, Draining for 
Profit and Draining for Health. n112 With this said, the main justification for farm land drainage has always 
been higher crop yields, and subsequently increasing profits, as opposed to health concerns as noted 
presently and historically. n113 The positive effect of draining wet farm land on yields has been apparent to 
farmers for centuries. n114 The science behind draining is also rather straight forward. 

To germinate, a corn or soybean seed needs the proper amount of sunlight,  [*123]  moisture, and oxygen 
as well as the proper temperature. n115 If a field is saturated with water, the germinating seed may not only 
suffer from stunted growth but may die from suffocation due to water saturation expelling the seed's needed 
oxygen. n116 A full grown or growing corn or soybean plant needs oxygen to respire and carbon dioxide for 
photosynthesis. n117 Full grown and growing corn and soybean plant roots need oxygen because 
photosynthesis does not occur at the root level as their roots do not have access to sunlight. n118 Unsaturated 
soils with minimal moisture have air pockets from which plant roots are able to draw oxygen. n119 If a soil is 
saturated with water, the water replaces a plant's needed oxygen, and the plant will suffocate. n120 In addition, 
draining crop land encourages deeper root structure because a plant's roots will grow further down in the soil 
to draw water from a lowered water table, so when there is drought, the root structures will be able to reach 
an even lower water table. n121 Plants are also less prone to disease and rot if grown in a drier environment. n122 

Draining farm soil also provides better access to fields and reduces the labor involved with planting, 
taking care of, and harvesting crops. n123 Drier soil, which is not compacted or bound together by excessive 
moisture, reduces wear on farming equipment like tractors and combines as well as reducing the fuel needed 
to propel farm equipment. n124 Since tiling eases access to crops and increases farmland productivity, it 
increases land value. n125 

Another important reason, although not the primary reason, n126 for Midwest settlers to drain wetlands was 
the health concern of living on wet, swampy land. n127 To early settlers, swamps in Iowa and in general, were 
to be avoided because of the disease and mystery surrounding wet lands. n128 Mosquitos breed in  [*124]  wet 
areas like swamps, and female mosquitos, carrying an anopheline parasite which causes malaria, can pass 
malaria on to humans when the mosquitos draw blood. n129 However, early settlers, doctors, and scientists, up 
until the 1860s and later, believed malaria was probably spread through miasmic air. n130 Interestingly enough, 
although unsure what caused malaria, early advocates for draining farmland inadvertently found the "effect 
of drainage in removing the cause of malarial diseases ... complete and conclusive ... ." n131 Of course, it is 
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now known that removing water in these wet areas effectively removes the breeding ground for disease 
spreading mosquitoes rather than removing supposed disease causing miasmic air. 

V. Negative Aspects of Agricultural Drainage 
  
 Benefits to crop yields and health do not come without their costs to the environment. Approximately 92 
percent of nitrate pollution in Iowa comes from agricultural sources like tiled farm fields. n132 Nitrates in Iowa 
streams are an environmental concern because excessive nitrates cause hypoxia in the Gulf of Mexico and 
are a financial cost to downstream water treatment facilities downstream when they need to be removed 
from drinking water. 

Common fertilizers, n133 like anhydrous ammonia, n134 ammonium nitrate, and urea, n135 are used extensively 
to increase crop yields in crops like corn. n136  [*125]  Generally, upon application of these fertilizers to soil, 
the nitrogen in these fertilizers converts to plant consumable nitrates. n137 Nitrates are water soluble and by 
their very nature move freely with water. n138 Nitrates not taken up by plants or lost through volatilization, n139 
denitrification, n140 or run off, naturally leach from the ground surface to below the crop's root zone near or at 
the water table. n141 If there is tiling infrastructure in place, these nitrates are then flushed out with 
groundwater after sufficient precipitation. n142 This nitrate polluted water from private subsurface drainage 
infrastructure drains into county drainage infrastructure, which then carries this groundwater with its nitrates 
and phosphorus into main water sources. 

Because nitrates are used extensively to increase corn yields, nitrates are water soluble, and corn is 
extensively grown in the Midwest, the Midwest is the major source of nitrate pollution to the Mississippi 
River. n143 High levels of nitrates and phosphorous traveling in water flowing into the Mississippi River has 
led to growing aquatic hypoxia - low levels of oxygen in aquatic areas n144 - down in the gulf coast region. n145 

Most important to the discussion here, water treatment facilities are financially harmed by nitrates in 
their water supply because these facilities must remove these nitrates at a substantial cost. Nitrates are 
removed from drinking water as they are injurious to the public health when consumed in sufficient  [*126]  
amounts. These health risks include blue baby syndrome (Methemoglobinemia) and low fertility endocrine 
disruption impacts. n146 By Environmental Protection Agency (EPA) and Clean Water Act standards, water 
facilities downstream must then clean the polluted water to bring nitrates down to safe drinking levels. n147 

In the Calhoun, Buena Vista, and Sac county areas, where the defendant drainage districts are located, 
rain fall is greater in the spring and summer months than in the late fall and winter. n148 Land drainage in this 
area occurs most prominently from April to November, with October having the least subsurface drainage n149 
and the least rainfall. n150 About half of the precipitation during April through November occurs in April, May, 
and June with 70 percent of the total drainage occurring those months. n151 The wettest month is in June, 
which accounts for 20 percent of the total rainfall and 31 percent of the total drainage volume for the eight 
months of April through November. n152 Although there is significant rainfall from September to November, 
little drainage occurs during this time. n153 Looking at a whole year, it has been found that approximately 40 
percent of all precipitation on farmland in this area is flushed out by subsurface drainage. n154 

 [*127]  The flushed-out water from these areas makes its way through drainage district and county 
drainage infrastructure, before it drains into the North Raccoon River, a tributary of the Des Moines River. 
n155 The Raccoon and Des Moines River have had high nitrate loads in recent years. Between 2012 and 2013, 
nitrate levels achieved record highs, with the Raccoon River's level climbing to 24 milligrams of nitrates per 
liter, and the Des Moines River's levels climbing to 18.6 milligrams of nitrates per liter in its water. n156 The 
EPA's maximum nitrate allowance is only 10 milligrams of nitrates per liter of water. n157 To get the nitrates 
back to a safe drinking levels, nitrate removal cost the DMWW approximately $ 500,000 in the summer of 
2013 (the equivalent of $ 7,000 per day). n158 In 2014, the average July nitrate load in the Raccoon River was 
11.98 milligrams of nitrates per liter of water and was again above the ten milligram allowance in 
September, October, November, and December at 11.89, 13.23, 13.43, and 12.56 milligrams of nitrate per 
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liter of water respectively. n159 Again, DMWW had to use its costly nitrate removal facilities to lower the high 
nitrate levels. n160 

VI. Des Moines Water Works Lawsuit 
  
 The continual pollution in DMWW's water source and the subsequent cost of cleaning the water led to the 
current lawsuit. In January 2014, as per requirements of the Clean Water Act, DMWW sent a letter of intent 
to sue to drainage districts in Sac, Calhoun, and Buena Vista counties on state and federal claims alleging 
these drainage districts in particular are a main source of nitrate pollution in DMWW's raw water source. n161 
Although the state and federal claims will be examined in turn, more focus will be given to DMWW's federal 
claims as it is highly probable most of DMWW's state claims will be dismissed, and if DMWW's Iowa Code 
section 455B.111 claim survives, it will be substantially similar to the federal Clean Water Act claim. 

A. State Law Claims 
  
 Since the state law claims filed by DMWW deal with issues beyond the scope of this Note and will likely be 
dismissed, they will only be discussed here briefly. On September 24, 2015, the Sac, Calhoun, and Buena 
Vista Drainage  [*128]  Districts submitted a memorandum asking for partial summary judgment of 
DMWW's state law claims. n162 The Drainage Districts asserted that DMWW cannot sue the Drainage 
Districts under state claims, as the districts are "not proper parties to adversary litigation, are not subject to 
suit on tort claims, and only may be sued in mandamus to perform their statutorily delegated duties." n163 This 
assertion is backed by binding Iowa precedent. As forcefully stated by the Iowa Supreme Court in Fisher v. 
Dallas County, "a drainage district [can] not be subject to a money judgment in tort under any state of facts." 
n164 Furthermore, the only remedy against a drainage district under Iowa law is a mandamus to compel a 
drainage district to do its statutory duties, drain more land. n165 These basic principles have been reaffirmed by 
the Iowa Supreme Court in 1994, in Gard v. Little Sioux Intercounty Drainage District of Monona and 
Harrison Counties, n166 and 2012 in Chicago Central & Pacific Railroad Company v. Calhoun County Board. 
of Supervisors. n167 The Drainage Districts contends because of this precedent, the Drainage Districts cannot 
be sued for money damages. n168 

In rebuttal, DMWW made several arguments, many of which need not be discussed here, n169 contending 
their state law claims should be preserved. n170 Generally, DMWW argued Iowa law regarding drainage 
district tort immunity from damages is outdated. n171 However, the Iowa Supreme Court has not strayed from 
denying tort damages generally to this present day. n172 

The federal Northern District Court of Iowa, where DMWW filed its  [*129]  lawsuit, sent these state 
law questions on to the Iowa Supreme Court to decide. Judge Mark W. Bennett, the judge presiding over the 
case, stated, "I would have to reject the thoughtful, creative, novel, and well-argued position of DMWW, as 
unsupported by Iowa law and unlikely to be adopted by the Iowa Supreme Court ... ." n173 Owing to the long 
standing principle that drainage districts in Iowa are immune from state law claims for money damages as 
stated by the Iowa Supreme Court in Fisher (1986), Gard (1994), and as recent as the 2012 decision in 
Chicago Central & Pacific Railroad Company, it is unlikely DMWW will recover under its state statutory 
and common law claims. n174 

B. Federal Claims 
  
 Immunity from state law claims, however, would not necessarily immunize the drainage districts from 
federal claims under the Clean Water Act. Under the federal Clean Water Act, a drainage district may be 
regulated by the EPA if it is a point source polluter. n175 The Clean Water Act prohibits the discharge of a 
pollutant by any person from any point source to navigable waters except when authorized by a permit 
issued under the National Pollutant Discharge Elimination System ("NPDES"). n176 Whether an entity is a 
point source polluter or a nonpoint source polluter determines if the entity is required to obtain a NPDES 
permit. n177 If an entity is a point source polluter, it must obtain a permit. n178 If it is a nonpoint source polluter, 
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the entity does not need to obtain a NPDES permit. n179 Traditionally, agricultural operations are considered 
nonpoint sources, n180 and agricultural operators have not needed to get a NPDES permit for agricultural  
[*130]  drainage. n181 

The Clean Water Act defines a point source as "any discernible, confined and discrete conveyance, 
included but not limited to any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling 
stock, concentrated animal feeding operation, or vessel or other floating craft, from which pollutants are or 
may be discharged." n182 Discharge of a pollutant under the CWA means "any addition of any pollutant to 
navigable waters." n183 Pollutant is defined under the CWA as "dredged spoil, solid waste, incinerator residue, 
sewage, garbage ... chemical wastes, biological materials ... rock, sand, cellar dirt and industrial, municipal, 
and agricultural waste discharged into the water." n184 Pollution is defined as a "man-made or man-induced 
alteration of the chemical, physical, biological, and radiological integrity of water." n185 

Factually, it appears drainage district infrastructure, a series of "pipes, ditches, channels, tunnels, [and] 
conduit" n186 from which pollutants like "biological materials ... and agricultural waste" n187 are or may be 
discharged n188 into navigable waters, n189 would clearly be a point source under the CWA. Indeed, DMWW's 
argument is the drainage districts of Sac, Calhoun, and Buena Vista County are point sources under this very 
definition. n190 DMWW alleges, because these districts are point source polluters, they are in violation of the 
Clean Water Act, 33 U.S.C. sections 1311(a) and 1342(a) for failure to obtain a NPDES permit when 
unlawfully discharging nitrate pollution into the Raccoon River, which leads to the Des Moines area 
drinking water supply. n191 

In rebuttal to this assertion, since the enactment of the Water Quality Act of 1987, n192 agricultural 
stormwater discharges have been exempt from NPDES permit requirements. n193 In fact, the definition of 
point source specifically "does  [*131]  not include agricultural stormwater discharges." n194 This would 
indicate that stormwater coming from agricultural drainage infrastructure would be exempt from NPDES 
permit requirements under this provision. However, agricultural stormwater discharge is not defined by 
federal statute or regulation and could be construed narrowly to apply only to agricultural surface run-off and 
not groundwater discharged by drainage infrastructure. n195 

Since stormwater discharge is not defined, DMWW contends the stormwater discharge exemption only 
exempts stormwater surface run-off and not groundwater discharge. n196 As previously discussed, much of the 
nitrate polluted water does come from groundwater flushed out by tiling. DMWW contends that because 
groundwater discharge is not stormwater discharge, or surface run-off, the Drainage Districts would not be 
exempt from NPDES permit requirements. n197 However, it would be expected and logical for the Drainage 
Districts to assert that even if much of the discharged water is groundwater, the groundwater flushed out of 
the Drainage Districts' infrastructure predominately comes from recent stormwater and would therefore be 
exempt for purposes of the stormwater discharge exemption. 

Few cases have explored the meaning of "agricultural stormwater discharge" but one case in particular 
decided by the United States Court of Appeals for the Second Circuit may shed light on the drainage districts 
arguments why their drainage infrastructure is exempt from regulation by the EPA. In Waterkeeper Alliance, 
Inc., v. EPA, the Second Circuit stated 

  
“We believe it reasonable to conclude that when Congress added the agricultural stormwater exemption to 
the Clean Water Act, it was affirming the impropriety of imposing, on "any person,' liability for agriculture-
related discharges triggered not by negligence or malfeasance, but by the weather - even when those 
discharges came from what would otherwise be point sources. There is no  [*132]  authoritative legislative 
history to the contrary. n198   “ 
  
 Congress has on occasion clarified, albeit concerning different provisions of the CWA, that it has not 
intended to regulate minor agricultural drainage. n199 After public concerns were raised over the Army Corps 
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of Engineers broad expansion of power to regulate dredge and fill permits following the 1975 federal court 
decision, Natural Resources Defense Council, Inc., v. Callaway, n200 Congress amended the CWA to exclude 
many farming activities such as drainage from requirements for dredge and fill permits. n201 Under this 
provision, farmers are exempt under the CWA from having to obtain a permit to discharge dredged or fill 
material during the normal course of their farming activities. n202 The provision specifically includes minor 
drainage as a normal farming activity along with plowing, seeding, cultivating, and harvesting. n203 

In the past, the EPA has also declined to promulgate regulations requiring individual farmers or 
agricultural entities with farming drainage infrastructure to obtain NPDES permits. n204 During promulgation 
of regulations affecting concentrated animal feeding operations in the 1970s, several commentators wrote to 
the EPA stating NPDES permit requirements did not regulate but should regulate agricultural drainage 
infrastructure. n205 Substantially similar to the DMWW argument, these commentators asserted "all 
agricultural runoff that is channeled into ditches, pipes or culverts before being discharged into navigable 
waters should be subject to the permit program regardless of whether or not such runoff is a result of the 
controlled application of water." n206 According to these commentators, entities and individual farmers with 
subsurface drainage  [*133]  infrastructure should have had to obtain NPDES permits. n207 At the time, the 
EPA declined to "expand the definition of point source" to require individual famers and other like 
agricultural entities from having to obtain NPDES permits. n208 However, the EPA left the option open "to re-
examine, expand or contract the definition of agricultural point source" to perhaps include individual farmers 
and similar entities "depending on the effectiveness of the general permit program, the results of the on-
going research program, and other changing factors ... ." n209 The EPA continues to unofficially refer to 
agricultural drainage as a nonpoint source to this day. n210 

VII. Conclusion 
  
 Congress's intentions when enacting the 1972 and 1977 CWA and the 1987 stormwater discharge exemption 
will be the prominent fighting federal issues in this DMWW lawsuit. As noted historically and factually, 
modern agricultural drainage infrastructure for the last couple hundred years has been implemented to 
artificially lower the water table and to also discharge excess stormwater. Lowering the water table and 
discharging excess stormwater are both needed to farm land in areas that were originally unfarmable due to 
saturated soil. DMWW contends the main purpose of drainage infrastructure is to lower a field's water table 
and as such would not fit under their narrowly construed definition of the stormwater discharge exemption. 
With this said, even if the main purpose of drainage infrastructure is to lower the water table, the question 
still remains whether such practice was intended to be exempted under the CWA and specifically, the 1987 
CWA exemption. A wider reading of the exemption, looking to probable legislative intent of the CWA rather 
than a stricter reading of the exemption's language, would be required to decide that the Drainage Districts' 
infrastructure is exempt from NPDES permit requirements. 

DMWW claims are novel in that this direct issue has never been litigated before. n211 The EPA has only 
touched on the issue once in the 1970s, declining to regulate agricultural drainage infrastructure. 
Waterkeeper Alliance, Inc., the previously quoted case, was a CAFO case, not directly related to agricultural  
[*134]  drainage infrastructure. n212 Much uncertainty lies ahead in the outcome of this case due to its fact and 
science intensive nature, little direct legislative history, and it being the first of its kind. Whatever the 
outcome, this case will undoubtedly set the tone for any prospective CWA litigation in other jurisdictions 
between drainage infrastructure entities upstream and municipals downstream. 
 
Legal Topics:  
 
For related research and practice materials, see the following legal topics: 
Constitutional LawBill of RightsFundamental RightsEminent Domain & TakingsEnvironmental LawNatural 
Resources & Public LandsWetlands ManagementEnvironmental LawWater QualityClean Water 
ActEnforcementCitizen SuitsGrounds 
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TEXT: 
 [*158]  

I. Introduction 
  
 According to the World Economic Forum, the number one "global risk[] in terms of ... impact" is water 
crisis. n1 As the need for water continues to increase due to population growth and energy demand, our water 
problems are only exacerbated. n2 While many think this risk is not a problem for most U.S. states, data 
shows otherwise. n3 A recent report by the Government Accountability Office (GAO) even found that forty 
out of fifty state water managers expect to face water shortages "under average conditions" within the next 
ten years. n4 Nevertheless, our limited water resources continue to be undervalued and mismanaged. While 
there has recently been increased concern regarding water quantity, we still fail to adequately maintain 
water quality. n5 

In fact, due to pollution from sources throughout the Mississippi River Basin, a hypoxic zone, or "dead 
zone," began forming in the Gulf of Mexico as early as 1972. n6 A dead zone is an area of depleted oxygen 
that kills and displaces fish and marine life and is caused primarily by nutrient (mainly nitrogen and 
phosphorus) runoff from agriculture and other human activities. n7 According to the National  [*159]  
Oceanic and Atmospheric Administration (NOAA), the Gulf of Mexico Dead Zone (Dead Zone) is the 
second largest human-caused dead zone in the world. n8 Though the size of the Dead Zone varies each year, in 
2015 it was "about the size of Connecticut and Rhode Island combined," or 6474 square miles, much larger 
than the 1900-square-mile target set by the task force created to combat it. n9 

This Comment discusses water quality issues that result from nutrient pollution, focusing on the 
Mississippi River Basin and the northern Gulf of Mexico. The nutrient pollution currently affecting the 
Mississippi and Gulf regions is primarily attributable to agriculture and has significant economic, ecological, 
and human health impacts. n10 Without changes in current agricultural practices, nitrogen and phosphorous 
pollution have been predicted to more than double by 2050. n11 Since 2009, the Environmental Protection 
Agency (EPA) has recognized that nutrient pollution is "one of the costliest, most difficult environmental 
problems we face" and causes "significant water quality and public health concerns," including "growing 
drinking water impacts." n12 In light of this and looming water scarcity problems, it is imperative that we do 
more to address nutrient pollution. 

In order to adequately confront the problem and evaluate potential solutions, it is necessary to understand 
the regulatory, economic, and political incentives that influence the Dead Zone's major contributors. Thus, 
Part II of this Comment begins by discussing the accomplishments and deficiencies of the current regulatory 
regime. Next, Part III compares the effectiveness of approaches taken to manage nutrient pollution in other 
watersheds within the United States, namely the Chesapeake Bay, the Florida  [*160]  Everglades, and Lake 
Erie. Finally, Part IV discusses the potential impacts of climate change and water scarcity on water quality 
in the Mississippi and the Gulf and analyzes possible legal mechanisms to address the current and impending 
challenges. This Comment considers how different means such as developing a total maximum daily load 
(TMDL), creating numeric nutrient criteria, amending the Farm Bill, and expanding National Pollutant 
Discharge Elimination System (NPDES) program coverage could be utilized to address these problems. It 
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suggests that a currently pending lawsuit brought by an Iowa water utility may be key to bringing at least 
some agricultural producers within the reach of the NPDES permitting program, which could be the tool 
needed to control nutrient pollution in the Mississippi and shrink the Dead Zone. 

II. The Current Regulatory Regime 

A. Federal Water Pollution Control Act and the Clean Water Act Amendments 
  
 Until the end of World War II, water pollution was seen as a local problem, and pollution control was left 
almost exclusively to the states. n13 The 1948 Federal Water Pollution Control Act (FWPCA) created a 
federal program to combat water pollution, but the federal role was mainly limited to providing technical 
and financial assistance to state programs. n14 Each state maintained an individual agency in charge of 
monitoring and controlling pollution. n15 Unfortunately, state enforcement was very limited. n16 As a result, by 
1961, the "water pollution problem had reached alarming proportions." n17 

Though both state and federal governments recognized that water pollution was a serious problem, they 
disagreed about the solution. n18 The key point of contention regarded the appropriate level of federal 
involvement, mainly whether the federal government should establish specific water quality standards. n19 
Many of the states sought to maintain the control they had exercised in this area for so  [*161]  long. n20 At the 
time, the notion that states should retain control seemed well grounded because water pollution was thought 
of as a "uniquely local blight." n21 On the other hand, people were beginning to realize that state-based 
programs were not working. n22 The Senate Public Works Committee recommended an expansion of the 
federal government's enforcement authority. n23 Eventually, after many proposed bills, hearings, and 
compromises, Congress amended the Federal Water Pollution Control Act in 1972. n24 

The 1972 amendments to the Federal Water Pollution Control Act created the Clean Water Act (CWA) 
we know today. n25 The purpose of the CWA was to "comprehensively and ambitiously address[] the ... 
growing problem of water pollution" in the United States. n26 In many ways, the CWA has been a "vast 
improvement" for water pollution regulation n27 and has made great strides toward its goal of "restoring and 
maintaining the chemical, physical, and biological integrity of the Nation's waters." n28 Nevertheless, the 
CWA is less effective in regulating certain areas, particularly nutrient pollution. n29 

B. Basic Regulatory Framework of the Clean Water Act 
  
 The CWA characterizes pollution sources as either "point" or "nonpoint" sources and imposes different 
regulatory standards for each type. n30 Point sources include "discernible, confined[,] and discrete 
conveyances," such as pipes, ditches, and channels. n31 Conversely, the term nonpoint source refers to diffuse 
sources such as  [*162]  surface water runoff. n32 Under the CWA, discharges of pollutants from point 
sources are prohibited unless they comply with the conditions of a permit issued pursuant to the NPDES 
program. n33 

Under the NPDES program, anyone who discharges pollutants from a point source is required to obtain a 
permit from the EPA or an authorized state agency subject to EPA oversight. n34 NPDES permits typically 
include technology-based standards to limit pollutant discharges. n35 When technology-based standards are 
insufficient, they may also include specific water-quality-based effluent limitations. n36 Additionally, NPDES 
permits often impose monitoring and reporting requirements. n37 Contrary to this rigorous regulation of point 
sources, the CWA leaves nonpoint source regulation largely to the states. n38 In many ways, nonpoint source 
pollution became a mere "afterthought." n39 

Congress's decision to maintain state control over nonpoint source pollution was not necessarily 
unfounded. n40 In fact, some scholars argue that states are often better positioned to address pollution 
problems within their own borders. n41 For example, "states have a better understanding of their local 
environments" and can "find solutions tailored to their specific needs." n42 Nevertheless, concentrating 
regulatory control within the states comes with significant challenges such as lack of political will and 
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inadequate funding. n43 These challenges can be especially pronounced for  [*163]  interstate bodies of water. 
n44 As a result, regulation of nonpoint source pollution has proven largely ineffective. n45 This fact is especially 
relevant for the Mississippi River and the Gulf of Mexico, which are substantially affected by nutrient 
pollution from agricultural nonpoint sources. n46 

C. Reaching Nonpoint Source Pollution: Water Quality Standards, the TMDL Program, and the Section 
319 National Monitoring Program 
  
 Despite a general lack of federal regulation for nonpoint source pollution, the CWA does provide some 
methods for reaching these sources. Under the CWA, each state is required to set water quality standards for 
the water bodies within its borders. n47 First, states must establish "designated uses, which are the uses that 
the state wants the water body to be able to support, even if aspirational." n48 Then, states are required to 
develop water quality criteria, which describe the conditions a water body must meet to achieve its 
designated uses. n49 These criteria may be set out in either numerical or narrative form. n50 Numeric criteria set 
out specific, measurable standards for pollutant concentration levels. n51 Conversely, narrative criteria are 
general descriptions that "give no ... objective, water quality baseline against which to measure progress." n52 

 [*164]  Most states have elected to use narrative criteria to express their water quality standards because 
they are much easier to establish. n53 Unfortunately, when narrative criteria are used, it is more difficult to 
recognize violations and to enforce standards. This challenge has been widely recognized and even 
acknowledged by the EPA. In 1998 for example, the EPA issued a "National Strategy for the Development 
of Regional Nutrient Criteria," which acknowledged that narrative criteria are inadequate to address nutrient 
pollution and encouraged states to adopt numeric criteria instead. n54 Despite this encouragement, many states 
have made little, if any, headway in this area. n55 

Regulation does not end with the creation of water quality criteria. The CWA also targets water bodies 
that do not meet water quality standards through the TMDL program. n56 Under section 303 of the CWA, 
states must establish a TMDL for each listed water body and each pollutant that fails to meet water quality 
standards. n57 Once maximum pollutant levels are established for a particular body of water, the state must 
allocate allowable pollutant discharges among point and nonpoint sources in the watershed. n58 If the EPA 
disapproves of a state's TMDL, it may substitute its own TMDL as "necessary to implement the water 
quality standards." n59 This program provides a mechanism for reaching typically unregulated nonpoint 
sources by allowing restrictions to be placed on both point and nonpoint sources to ensure that the maximum 
pollutant loads are not exceeded. n60  [*165]  Nevertheless, the TMDL program can only be effective if 
TMDLs are actually created and enforced. 

Finally, the CWA's section 319 National Monitoring Program, n61 added as part of the 1987 amendments, 
is meant to address nonpoint source pollution. n62 Under section 319, states that develop management 
programs to control nonpoint source pollution are eligible to receive grant money. n63 Unfortunately, section 
319 does not require that states actually carry out their management plans and does not provide an 
enforcement mechanism. n64 Also, aside from denying grant applications, the EPA has no authority to act if 
states fail to submit any plan at all. n65 Section 319 does provide, however, that if a state fails to meet the 
standards set out in its management plan due in whole or in part to nonpoint sources from another state, then 
the EPA can convene a management conference of all states that contributed to the pollution. n66 The purpose 
of the conference is to develop an agreement between the states to reduce nonpoint source pollution in the 
particular water body at issue. n67 Nevertheless, if the states fail to reach an agreement, the EPA has no 
authority to compel one. n68 Moreover, even if the states do reach an agreement, the measures they propose do 
not necessarily need to be enforceable. n69 

D. Agricultural Exemptions 
  
 In addition to imposing very few requirements on nonpoint source pollution in general, the drafters of the 
CWA also created several exemptions specifically for agriculture. n70 When the CWA was first enacted, 
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agricultural exemptions may have been justified. At the time, though the development of industrial 
agriculture was underway,  [*166]  farming practices were not as intensified as they are today. n71 
Additionally, scientists and policymakers were only beginning to understand the impacts of nonpoint source 
pollution n72 and the shift from small family farms to fewer, more specialized industrial farms. n73 

Initially, several types of agricultural water pollution that are now exempted fit within the definition of a 
point source, n74 but after courts "ordered EPA to regulate farms" under the CWA, Congress amended the 
point source definition to exclude certain agricultural sources. n75 It was first amended in 1977 to exclude 
agricultural irrigation return flows and later in 1987 "to exclude agricultural stormwater discharges." n76 
Additionally, the CWA also excludes "normal farming ... activities such as plowing, seeding, cultivating, 
minor drainage, [and] harvesting for the production of food" from dredge and fill permit requirements 
intended to protect wetlands. n77 

Such exemptions are not unique to the CWA. In fact, some have even argued that when it comes to 
agriculture, environmental law is generally "characterized more by exemption than inclusion." n78 There are 
similar exemptions or general lack of regulation under the Clean Air Act, agrochemical regulation laws, and 
hazardous waste management laws to name a few. n79 Due to the point and nonpoint source distinction, 
reliance on elusive narrative criteria, and broad  [*167]  agricultural exemptions, it is not surprising that 
nutrient pollution remains a problem. 

E. The Farm Bill and Agricultural Subsidies 
  
 If these exceptions and exemptions were not enough, the "Farm Bills" n80 and accompanying agricultural 
subsidies exacerbate the problem by manipulating the incentives of agricultural producers. Since the majority 
of pollution-causing problems in the Mississippi and Gulf regions result from agriculture, it would be 
imprudent to ignore the impacts of agricultural policy and subsidies that in many ways create an incentive 
structure that works against water quality improvement. 

Agricultural subsidies and the Farm Bill program can be traced back to the Agricultural Adjustment Act 
of 1933, which was introduced in response to plummeting crop prices during the Great Depression. n81 At the 
time these subsidies were introduced, approximately 25% of the U.S. population lived on farms, n82 so the 
drop in crop prices had a widespread impact. Pursuant to the Agricultural Adjustment Act of 1933, farmers 
were paid to produce less in an effort to decrease supply and stabilize prices. n83 Initially the subsidies 
introduced were intended to be temporary emergency response measures, but they "have not only persisted 
but have thrived and expanded." n84 

Over time, the policies and goals underlying agricultural subsidies have evolved. Rather than providing 
an incentive to produce less, more modern farm subsidies encourage "maximum production of certain 
commodity crops." n85 This has led to expanded and intensified production of these commodity crops, which 
has many negative implications for water quality. For example, one highly  [*168]  subsidized commodity 
crop, corn, "is one of the most energy-intensive, water-intensive, ... pesticide-and fertilizer-intensive crops 
we grow." n86 U.S. corn production causes "more water pollution than any other crop." n87 Based on this data 
and the fact that approximately 40% of the world's corn supply comes from the Mississippi River watershed, 
n88 it should come as no surprise that nutrient pollution is a major problem for the Mississippi River. 

This shift in agricultural policy has resulted in vast improvements in agricultural yields and efficiency, 
but has also caused changes in the composition of the agricultural sector in general. n89 Now, agricultural 
production is concentrated among fewer, larger farms that tend to be highly specialized. n90 These farms are 
able to take advantage of economies of scale and technological improvements that make highly mechanized 
production possible. n91 Unfortunately, this intensive, industrialized agriculture is also accompanied by 
significant environmental impacts and other negative externalities. n92 There have been attempts to address the 
environmental effects by creating conservation subsidy programs. Such programs condition subsidy 
payments on the implementation of various conservation measures. n93 However, these programs are limited 
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both by types of land and practices that qualify for subsidies and the overall amount of subsidies received per 
year. n94 Moreover, while these programs are important, they tend to focus on taking certain lands out of 
production or mitigating limited types of environmental impacts rather than addressing the underlying factors 
that make large-scale commodity crop production unsustainable. n95 As long as the majority of subsidy 
programs continue to encourage intensive production of commodity crops, these limited conservation 
subsidy programs are unlikely to make a significant difference. Overall, the negative implications of limited 
nonpoint source regulation, agricultural  [*169]  exemptions, and commodity crop subsidies are likely to 
outweigh the positive effects of these conservation measures. 

III. How Have Other Regions Addressed Similar Issues? 
  
 While the Gulf Dead Zone may be one of the largest in the world, n96 the Mississippi River and the Gulf of 
Mexico are certainly not the only water bodies that suffer from nutrient pollution. In fact, according to the 
EPA, there are over 15,000 water bodies with nutrient impairments in the United States alone. n97 As 
unfortunate as this is, there is some benefit in that it gives us the ability to compare the approaches that have 
or have not been successful in other regions in order to determine the most promising course of action for the 
Mississippi and Gulf regions. At the same time, it is important to recognize that the successes and failures of 
other regions must be considered against the background of the social, economic, and political forces unique 
to each region. 

A. The Chesapeake Bay 
  
 The Chesapeake Bay (Bay) is home to one of the first dead zones ever discovered in the United States. n98 
Since the 1980s, studies have recognized that nutrient pollution is the main source of contamination affecting 
the Bay. n99 In 1983 several states formed the Chesapeake Bay Program (Bay Program) to combat pollution in 
the Bay watershed. n100 While the Bay Program made significant progress in certain areas, it failed to achieve 
meaningful improvement for nutrient pollution partially because of reliance on "underfunded voluntary 
programs." n101 

Eventually, it became clear that the Bay Program was inadequate, and on May 12, 2009, President 
Obama issued an executive order calling for federal agencies, in coordination with the states, to develop  
[*170]  a plan for the protection and restoration of the Bay and its tributaries. n102 As a result, the EPA worked 
with the states to prepare a TMDL for the Bay. n103 The Bay TMDL limits the amounts of nitrogen, 
phosphorous, and sediment that may be discharged into the Bay and allocates the allowable discharges 
among point sources and nonpoint source sectors. n104 The TMDL incorporates "Watershed Improvement 
Plans" (WIPs) submitted by each Bay jurisdiction, n105 which detail how the states plan to meet the target 
levels of pollutant discharges and provide "reasonable assurance" that the discharge allocations will be met. 
n106 The TMDL also provides for EPA-created "backstop allocations" that can be used if the states' efforts are 
inadequate. n107 Compared to prior devices, the TMDL is much more prescriptive and emphasizes regulatory, 
as opposed to purely voluntary, measures. n108 

Less than a month after the TMDL was issued, the American Farm Bureau Federation and the 
Pennsylvania Farm Bureau (Farm Bureaus) challenged it. n109 The Farm Bureaus asserted that the EPA 
exceeded its authority by, among other things, attempting to establish pollutant allocations for specific point 
sources and nonpoint source sectors. n110 The Farm Bureaus argued that, in setting a "total maximum daily 
load," the EPA has authority only to establish a "total," a single number, rather than a "comprehensive 
framework" including source allocations. n111 The United States Court of Appeals for the Third Circuit found 
that the EPA had not exceeded its statutory authority. n112 The court, granting deference to the EPA, n113 
reasoned that the term "total maximum daily load" is ambiguous, and, in light of the broad  [*171]  authority 
conferred upon the EPA through the CWA, the EPA's interpretation of the term was reasonable. n114 

Nevertheless, despite being upheld by the courts and hailed as a precursor to "the next generation of 
cooperative federalism," n115 the Bay TMDL is far from perfect. Though the TMDL has already achieved 
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significant improvements in Bay water quality, several Bay states are "lagging far behind in implementing 
the Bay TMDL," especially when it comes to nutrient pollution. n116 This is largely due to the fact that some 
states have focused their attention on improving wastewater treatment systems to the detriment of other 
sectors, including agriculture, stormwater, and septic systems. n117 Moreover, enforcement by the states has 
been deficient, and the EPA has failed to take any significant enforcement action against the states despite a 
lack of progress in many areas. n118 Without EPA intervention or a significant threat of enforcement, state 
incentives to take additional action to reduce pollution are significantly diminished, and the "cooperative 
federalism" framework of the CWA becomes ineffective. As a result, the Chesapeake Bay TMDL has failed 
to reach its full potential. 

B. Florida 
  
 Like the Bay, Florida also has a long history of nutrient pollution problems. In the late 1980s, insufficient 
state efforts caused the U.S. government to bring suit against the State of Florida and the South Florida 
Water Management District for nutrient pollution contamination of the waters of the Everglades National 
Park and Loxahatchee National Wildlife Refuge. n119 The lawsuit led to a consent decree and, ultimately, to 
the Everglades Forever Act of 1994 (EFA). n120  [*172]  Unfortunately, a lack of progress and extension of 
deadlines under the EFA led to more litigation, and ultimately to the determination that the EFA, and the 
"Phosphorous Rule" enacted pursuant to it, violated the CWA. n121 

The pollution problem was not limited to the Everglades. In 2008, outside the Everglades, Florida had 
not yet adopted numeric nutrient criteria. n122 As a result, environmental groups filed a lawsuit that tested the 
boundaries of cooperative federalism under the CWA. In Florida Wildlife Federation, Inc. v. Jackson, 
plaintiffs argued that either the EPA's 1998 Clean Water Action Plan or its 1998 National Strategy report 
"constituted a "determination' that Florida's narrative nutrient standard was inadequate," which triggered a 
nondiscretionary duty under the CWA to adopt new standards within ninety days. n123 This suit also resulted in 
a consent decree. n124 Pursuant to the consent decree, unless the state established its own water quality 
criteria, the EPA was required to adopt numeric nutrient standards for Florida waterbodies. n125 

The EPA published its proposed rule, which, despite challenges from the state, local governments, 
industry groups, and environmentalists, was at least partly upheld. n126 Nevertheless, both the consent decree 
and the EPA rule prompted significant backlash. n127 Opponents criticized the projected cost of implementing 
the rule and argued that it lacked a valid scientific basis. n128 

Shortly after such strong opposition to the rule became apparent, the EPA "radically shifted" its approach 
to development of numeric nutrient criteria, n129 adopting a "states-first approach to  [*173]  addressing 
nutrient pollution problems." n130 It has been suggested this deviation from the EPA's prior approach was 
likely due to political pressure. n131 The Florida Department of Environmental Protection (DEP) capitalized 
upon this new approach and petitioned the EPA to rescind its rule so that the state agency could regain 
control over Florida water quality criteria. n132 Eventually, the EPA conceded and approved water quality 
standards promulgated by Florida. n133 While Florida's numeric nutrient criteria are still in place and appear to 
be more palatable politically, they are "riddled with shortcomings and loopholes" n134 that may prevent Florida 
from achieving significant water quality improvements. n135 For example, the state rule "still allows waters to 
exceed criteria levels without triggering [enforcement] if other biological metrics do not indicate harm." n136 
As a result, Florida continues to experience toxic algal blooms at "unprecedented" levels, n137 demonstrating 
the failure of the DEP rule to improve and maintain water quality. 

C. Lake Erie 
  
 The story of nutrient pollution in Lake Erie is somewhat different than the Chesapeake and Florida stories. 
Prior to the enactment of the CWA, Lake Erie was so polluted it was "dying," n138 yet state law failed to 
adequately address the problem. n139 Fortunately, however, Lake Erie quickly became one of the CWA's 
biggest "success stories." n140 In 1972 Canada and the United States signed  [*174]  the Great Lakes Water 
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Quality Agreement (Agreement), establishing a commitment to restore water quality in the Great Lakes. n141 
This Agreement acknowledged that nutrients (mainly phosphorus) were harmful and called for their 
reduction. n142 The Agreement and resulting programs were quite successful in achieving phosphorus 
reductions, in large part due to increases in secondary wastewater treatment plants, elimination of 
phosphorus from laundry detergent, and implementation of no till farming practices. n143 It was also very 
helpful that Lake Erie is so shallow that the water in the lake completely turns over in less than three years. 
n144 Unfortunately, the success for Lake Erie did not last long. 

Beginning as early as 1979, scholars alleged that government failure to enact and enforce implementing 
legislation had subverted the goals and purpose of the Agreement and would continue to do so if changes 
were not made. n145 By the mid-1990s, algal blooms in the lake began to return. n146 The Ohio Environmental 
Protection Agency convened the Ohio Lake Erie Phosphorus Task Force in 2007; n147 despite their work, Lake 
Erie continues to suffer from water quality problems. By 2011 the lake had experienced the largest algal 
bloom ever recorded. n148 In 2014 a harmful algal bloom forced the city of Toledo to shut off drinking water 
for half a million residents; n149 the bloom returned in 2015. n150 The reoccurrence of Lake Erie's water quality 
problems has been attributed to agriculture (especially the  [*175]  increased use of dissolved phosphorous 
fertilizers) and climate change. n151 "Ohio, Michigan, and Ontario, Canada[] have agreed to reduce 
phosphorus" pollution by 40% in the next ten years, but researchers suggest that this may not be enough. n152 
Only time will tell what the outcome of such an agreement will be, but so far, contrary to the moderate 
improvements in Florida and the Chesapeake, water quality in Lake Erie seems to be on the decline, 
demonstrating that legislation without action is meaningless. 

D. The Mississippi and the Gulf: What Has Been Done So Far? 
  
 The story of nutrient pollution in the Mississippi River and Gulf of Mexico in many ways resembles those in 
Florida and the Chesapeake. Pollution in the Gulf region is not new, and there have been several attempts to 
address it. In 1988 the EPA created the Gulf of Mexico Program (Gulf Program) to "protect, maintain, and 
restore" the Gulf "in ways consistent with the economic well-being of the Gulf region." n153 Similar to the Bay 
Program, the Gulf Program was aimed at interstate cooperation and voluntary, nonregulatory solutions. Also 
like the Bay Program, the Gulf Program's initial progress was minimal. n154 In the mid-1990s, recognizing the 
size of the issue and the limited progress, the Sierra Club petitioned the EPA and the State of Louisiana to 
convene an interstate management conference under section 319 of the CWA. n155 The petition was denied. n156 
However, the EPA acknowledged the problem and instructed the Gulf Program to further evaluate the 
problem and develop possible solutions. n157 

Understanding the need for federal, state, and tribal involvement, the EPA created the Nutrient Task 
Force (Task Force) to study the causes and effects of the Dead Zone and coordinate efforts to limit its  [*176]  
impacts. n158 In 2001 the Task Force issued its first "Action Plan." n159 The 2001 Action Plan proposed to 
reduce nitrogen discharges to the Gulf and reduce the size of the Dead Zone to 5000 square kilometers (about 
1930.5 square miles) by 2015, a goal that has not yet been met. n160 Despite changes in goals, plans, and 
deadlines over time, the Task Force has consistently recognized that nutrient pollution threatens both surface 
and ground water and that it is caused by runoff and agricultural activity. n161 In spite of the work the Task 
Force has done, even the Task Force itself has recognized that the Dead Zone has not been reduced, there are 
insufficient resources available to achieve its goals, and "much work remains to be done." n162 

In addition to the Task Force, in the early 2000s, several agencies and organizations including the EPA, 
the GAO, and the National Research Council cautioned that the problem of hypoxia in the Gulf was quickly 
escalating and recommended immediate action. n163 Also in response to the inadequate progress, 
environmental groups filed two more petitions for EPA action in 2003 and 2008, both of which were denied. 
n164 These denials were issued despite the EPA having consistently acknowledged that more needed to be done 
to address the problem of nutrient pollution in the Mississippi and the Gulf. n165 Finally, after the most recent 
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petition was denied in 2011, the Gulf Restoration Network (GRN) filed suit in 2012 challenging the EPA's 
denial as a violation of the Administrative Procedure Act (APA). n166 

 [*177]  In Gulf Restoration Network v. Jackson, the GRN asserted that the EPA violated its duty under 
the APA to determine whether new or revised water quality standards were "necessary to meet the 
requirements of" the CWA, and the agency "failed to provide reasons for the denial that conform to the 
relevant statutory factors" in the CWA. n167 The GRN argued that the EPA could not base its decision to deny 
the petition solely on "non-statutory "administrative' factors," such as the "sizable regulatory and oversight 
burdens" that would be placed on the EPA if it chose to comply with GRN's request to establish water 
quality standards. n168 The United States District Court for the Eastern District of Louisiana held that the EPA 
was required "to conduct a necessity determination," but was not limited in the factors it could consider when 
making that determination. n169 

On appeal, the United States Court of Appeals for the Fifth Circuit vacated and remanded the district 
court's decision. n170 The Fifth Circuit held that the EPA's denial of the petition was "presumptively subject to 
judicial review," n171 but the EPA was not required to make a necessity determination as long as it ""provided 
some reasonable explanation as to why it cannot or will not exercise its discretion' to make a necessity 
determination." n172 The "reasonable explanation," however, must be "grounded in the statute." n173 The Fifth 
Circuit based its decision on the U.S. Supreme Court's reasoning in Massachusetts v. EPA and underscored 
the fact that, in light of agency deference, "the agency's burden" to justify its decision "is slight." n174 Thus, 
despite finding that the EPA's decision was subject to judicial review, the decision was seen as a victory for 
the EPA because it "broaden[ed the] EPA's flexibility in responding to" such petitions and confirmed that the 
EPA is entitled to "extreme deference." n175 

Although the case has yet to be considered on remand, it seems likely that the EPA will be able to satisfy 
its slight burden. Indeed, in  [*178]  light of the fact that the district court "affirmed the relevance of [the] 
administrative considerations" cited in the EPA's denial, it seems that the EPA will need to do little more 
than "simply maintain its earlier denial of the petition" in order to justify its decision. n176 However the EPA 
attempts to justify its decision, it is likely that it will do so ardently in order to avoid the type of political 
opposition it faced in Florida. n177 Ultimately, if the denial of the petition is upheld, the "states-first" approach 
to nutrient pollution regulation will likely continue. 

IV. Moving Forward: What Are the Problems and Potential Solutions? 
  
 Since the GRN litigation is unlikely to change the status quo, it is important to consider other possible 
approaches to addressing nutrient pollution problems in the Mississippi and the Gulf. The issue is especially 
pressing in light of "competing water uses (e.g., growing population, energy production, agriculture, etc.) 
and limited water supplies." n178 Allowing nutrient pollution to continue unabated "can lead to increased 
competition among water users for the shrinking supplies of unpolluted waters." n179 There already have been 
proposals to transport water from the Mississippi to dryer regions in need of water; n180 while these plans 
may seem extreme, even they may not be an option if the water is too polluted to be useful. Further, it is 
important to note that problems of water shortages and hypoxia are likely to be exacerbated by climate 
change. n181 Climate change is predicted to decrease total water supplies in the United States, change the 
timing of water supplies and rainfall patterns, and influence water temperature and chemical reactivity. n182 

 [*179]  While there has been extensive research and considerable attention devoted to problems of 
water scarcity and nutrient pollution individually, there has been inadequate consideration of the relationship 
between the two. Water quality is unequivocally related to available water quantity. n183 Pollution leads to 
reductions in water supply and increases in water treatment costs. n184 As such, "preventing pollution is 
among the most cost-effective means of increasing water supplies." n185 Nonetheless, in spite of current and 
impending water quantity issues, we continue to overlook the importance of water quality management and 
its potential to mitigate the impacts of water scarcity. If unaddressed, nutrient pollution is likely to increase 
due to factors such as greater population size, livestock production, and urbanization. n186 Thus, it is important 
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to consider the different options we have to reduce it such as creating a TMDL, imposing numeric nutrient 
criteria, convening a section 319 conference, revising agricultural regulations and subsidies, or expanding 
coverage of the NPDES permitting program. 

A. Mississippi/Gulf of Mexico TMDL 
  
 As with the Chesapeake, one possibility is to implement a TMDL for the Mississippi and the Gulf. A TMDL 
would establish the maximum amounts of nitrogen and phosphorus that could be discharged into either the 
Mississippi or the Gulf. Decreased nutrient discharges could be accomplished by imposing stricter 
regulations on point source dischargers or by regulating nonpoint source dischargers. Either method would 
reduce the number of nutrients entering these water bodies, which would have a positive impact on water 
quality. 

Nevertheless, this approach would not be easy. First, there would likely be substantial political 
opposition. Several states in the Mississippi River watershed supported the Farm Bureaus in their opposition 
to the Bay TMDL. n187 This opposition is due, at least in part,  [*180]  to their concern that the Mississippi 
River Basin "could be next." n188 Thus, strong opposition to a Mississippi or Gulf TMDL is all but guaranteed. 
Moreover, development of a TMDL can be an extremely costly and time-consuming process. n189 The cost 
factor is likely to increase resistance to the TMDL. The time factor, on the other hand, may cause supporters 
of the TMDL to question whether it is the best and most efficient solution to this pressing issue. Furthermore, 
the Bay TMDL also came about largely as a result of President Obama's executive order, and equivalent 
mandates for the Mississippi and Gulf region are not forthcoming. 

In addition to the obstacles that may thwart the TMDL development, there are several factors that could 
affect the implementation of the TMDL. As in the Chesapeake Bay region, there may be enforcement issues. 
n190 For example, despite having a TMDL in effect for several years, the Bay still has significant problems 
with nutrient pollution. n191 Many argue that this is due to a lack of enforcement by both the states and the 
EPA. n192 Enforcement and oversight are especially difficult when it comes to nonpoint source pollution due 
to the diffuse nature of the pollution. n193 If a TMDL were created for the Mississippi and the Gulf, 
enforcement and oversight could be particularly challenging due to the large size of the watershed. Thus, 
these regions would likely experience even more problems than the Bay. 

B. Numeric Nutrient Criteria 
  
 Similar to implementing a TMDL, another possibility would be to establish numeric nutrient criteria as in 
Florida. Again, this approach could have substantial benefits by causing a reduction in the total amount of 
nutrients discharged into the Mississippi and the Gulf. As stated earlier, numeric criteria also have the benefit 
of being easier to monitor and more easily enforceable. It is clear after Florida Wildlife Federation v. Jackson 
that the EPA has the authority to develop such criteria. n194 Nevertheless, there would still be several  [*181]  
challenges to this approach. For example, as in Florida, the establishment of such criteria would likely face 
strong political backlash. n195 

Additionally, developing numeric nutrient criteria for the entire Mississippi River watershed would be an 
extremely large and complicated undertaking. n196 One possible approach would be for each state to develop 
its own criteria individually. n197 However, this approach would clearly lack uniformity. Moreover, like 
Florida, many states would be resistant to imposing strict numeric limitations and, due to political pressures, 
could either develop inadequate criteria or refuse to develop criteria at all. As a result, such an approach 
could result in the development of criteria with significant "loopholes" similar to those complained of in 
Florida. n198 If this happens, the EPA could either disapprove the criteria and create its own criteria for each 
offending state n199 or accept the inadequate criteria, which could result in failure to solve the problem at all, 
potentially inviting litigation from environmental organizations. As in Florida, the EPA could develop its 
own numeric criteria. However, this would be a substantial undertaking, difficult for an agency constrained 
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by limited resources to accomplish. n200 Furthermore, the EPA is likely to be highly resistant to taking on this 
responsibility after its experience in Florida. n201 

C. Section 319 Conference 
  
 A third alternative is to convene a management conference pursuant to section 319 of the CWA. n202 
Convening a section 319 conference could be a good starting point, but it too has its drawbacks. First, many 
of the states within the watershed are greatly separated from each other not only with respect to geography 
but also in regard to political, social, and economic contexts. As such, it may be difficult for the states to 
come to a consensus, and the EPA has no  [*182]  means by which to compel an agreement. n203 Moreover, 
even if a consensus is reached, it may rely primarily on voluntary measures, which have proven to be 
inadequate in the past. n204 Finally, if an agreement were reached, there would still be significant difficulties 
when it comes to enforcement as with a TMDL. n205 

D. Utilize the Farm Bill 
  
 Changes in agricultural regulations, such as the Farm Bill, though an indirect way to address water 
pollution, could effectively tackle the problem of nonpoint source pollution. Addressing only one sector is 
surely not the most comprehensive approach. Nevertheless, since 71% of nitrogen and 80% of phosphorus 
that reach the Gulf of Mexico come from agriculture, n206 significant benefits could be achieved by regulating 
just this one sector. In their article Subsidies With Responsibilities: Placing Stewardship and Disclosure 
Conditions on Government Payments to Large-Scale Commodity Crop Operations, Linda Breggin and D. 
Bruce Myers Jr. describe how agricultural subsidy programs could be altered to incentivize agricultural 
producers to reduce pollutant outputs. n207 

Breggin and Myers describe a variety of different ways that subsidies could be used to curb nutrient 
pollution, such as conditioning subsidy payments on the implementation of conservation practices. n208 Other 
methods might include changing the types of crops that are subsidized and subsidizing winter cover crops to 
reduce runoff. Breggin and Myers argue that such conditions would not only reduce pollution but also reduce 
future costs to the public. n209 In addition, they note that this potential solution would not be overly 
complicated to implement because "there is ample precedent for attaching conditions to federal payments to 
ensure that the dollars are used" in a manner consistent with the public interest. n210 However, any  [*183]  
attempt to increase the responsibilities of farmers would likely be met with substantial opposition from the 
agricultural sector, one of the most powerful lobbying groups in the country. n211 Thus, this option may not be 
politically feasible. 

E. Expand the NPDES Program - The Des Moines Water Works Case 
  
 The most promising option may lie in a case currently pending in the United States District Court for the 
Northern District of Iowa. On March 16, 2015, Des Moines Water Works (DMWW), a regional water 
utility, filed suit against three Iowa drainage districts (Districts), alleging that the Districts had violated the 
CWA by discharging nutrient pollution from a point source without a NPDES permit. n212 DMWW argues that 
discharges from drainage districts constitute point source pollution within the meaning of the CWA. n213 
DMWW further contends that these discharges increase nitrate concentrations in the Raccoon River, from 
which DMWW obtains its water, forcing DMWW to operate its nitrate removal facility at a cost of $ 4000-$ 
7000 per day. n214 DMWW also notes that continued discharges could force it to install a new nitrate removal 
facility at a cost between $ 76 million and $ 183.5 million. n215 

The case involves several preliminary issues that must be resolved, such as whether DMWW has 
authority to sue the Districts or whether they are entitled to unqualified immunity. n216 However, the key issue 
in the case is whether discharge from a tile drain outlet qualifies as a point source or whether such a 
discharge should be considered an agricultural stormwater discharge. If the court finds that the discharges 
qualify as agricultural stormwater discharges, they will be exempt from regulation under the CWA. 
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However, if the court agrees with DMWW that such discharges are neither agricultural  [*184]  stormwater 
discharges nor irrigation return flows, n217 the decision could have widespread impacts. n218 Such an outcome 
could bring agricultural producers that utilize tile drains within the reach of the NPDES permitting program. 

The fact that the suit was brought by a public utility rather than the EPA or an environmental 
organization demonstrates that this is more than just frivolous litigation attempting to stir up opposition to 
the agriculture industry. Rather, it is a problem with significant economic, political, environmental, and 
public health impacts. Regulating tile drains under the NPDES program could provide the regulatory tool 
necessary to address this problem. Even members of the agricultural community recognize that "no amount 
of money or programs will solve the problem until we have a farmland compliance system ... with some 
teeth." n219 This lawsuit has the potential to provide those "teeth." 

A holding that tile drains are point sources and must obtain NPDES permits could level the playing field 
for sustainability-conscious agricultural producers by preventing their competitors from cutting corners and 
externalizing the costs of environmental harm. In fact, the lawsuit is welcomed by some "stewardship 
minded farmers [who] are tired of their neighbors and competitors not following the same rules and 
conservation ethics." n220 Also, by regulating only tile drain users rather than all agricultural producers, such 
regulation could serve as a test case to determine whether the agricultural industry is truly capable of 
internalizing its environmental costs or if continued protection of the industry is necessary. 

Even if the suit does not result in a NPDES permit requirement, the mere possibility of regulation could 
make the agricultural industry more willing to implement voluntary pollution control measures and consider 
cooperative agreements. For example, the mere threat of future regulation has already caused "a growing 
interest in cover crops," which can absorb nitrates before they reach waterways,  [*185]  thereby reducing 
nutrient pollution. n221 Alternatively, the suit might result in a consent decree, such as the one between the 
EPA and Florida, which could impose requirements or deadlines on states for creating water quality 
standards or implementing more conservation measures. Potentially, the lawsuit could even spark 
reconsideration of whether agricultural runoff should be exempt from NPDES permitting requirements at all. 
n222 Although the end result of the litigation is far from guaranteed, it has potential to reduce the 
environmental impacts of agricultural production methods regardless of the outcome. 

Though some may disagree that a strict regulatory approach is the best way to combat nutrient pollution, 
n223 it is difficult to argue that such an approach is not necessary in light of the clear lack of progress under the 
current, primarily voluntary regime. In addition to increasing enforcement, or at least the threat of 
enforcement, a stronger regulatory approach could encourage the expansion of more cooperative 
methodologies. n224 While it goes without saying that the agricultural industry plays a "vital role in our 
society," n225 this does not mean that agricultural producers should have a free license to cause substantial 
environmental harm without paying the associated costs. It is a fundamental principle of U.S. environmental 
law that the polluter pays. n226 This principle should be upheld, and the agriculture  [*186]  industry, like other 
industries, should be required to internalize the costs of pollution. 

Unfortunately, the current political climate makes it unlikely that legislative changes will bring about 
significant expansions in environmental regulation and protection. n227 However, courts and the DMWW 
lawsuit may hold at least a partial solution to the problem. The lawsuit has the potential to change the status 
quo by providing the regulatory "hammer" necessary to curb nonpoint source nutrient pollution. We already 
know the NPDES program has been quite successful in controlling water pollution from point sources. n228 
By expanding this program to cover tile drain users, we can gain additional water quality improvements 
without needing to create a completely new regulatory program from the ground up. Not only could this lead 
to faster results, but it could also be a more cost-effective approach than, for example, creating a TMDL for 
the entire Mississippi River. By bringing tile drain users into the NPDES permitting program, we can ensure 
that at least a portion of the environmental costs of agricultural production are internalized and potentially 
reduce overall nutrient pollution in the Mississippi River and shrink the Dead Zone. 
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V. Conclusion 
  
 The CWA was enacted with the goal of protecting the "chemical, physical, and biological integrity of the 
Nation's waters." n229 Over forty years later, largely as a result of nutrient pollution, we still fall far short of 
that goal. In order to successfully address this persistent problem affecting the Mississippi River and the Gulf 
of Mexico, we must learn from our mistakes and consider new approaches to controlling water pollution. 
We have seen time and again that relying completely on voluntary, cooperative approaches simply does not  
[*187]  work. n230 By continuing to rely on these ineffective methods, we do a disservice to ourselves and 
future generations. The DMWW case has the potential to set the tone for the future agricultural pollution 
regulation. If the DMWW court interprets the CWA's definition of a "point source" in a manner consistent 
with the CWA's express purpose of protecting our waterways, this case could be a turning point for nutrient 
pollution regulation and could provide a solution to the 6474-square-mile problem we call the Dead Zone. n231 
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 TEXT: 
 [*177]  

I. Introduction 
  
 It is a familiar set of statistics: By the year 2050, we will need to feed over another 2 billion people on the 
planet. n3 Sub-Saharan Africa and South Asia will  [*178]  be responsible for 90 percent of the population 
increase. n4 This increasingly urbanized populace will consume roughly 70 percent more food than today. n5 

Moreover, agricultural productivity, as it is currently distributed around the world, does not align with 
demand. For many reasons (e.g., farm-to-market efficiency, cultural acceptability, and geopolitical factors), 
food should continue to be produced locally. Approximately 85 percent of the world's food is consumed 
either within 100 miles of where it is grown, within the national borders, or within the same eco-regional 
zone. n6 At the same time, agricultural productivity today is lowest in the regions where our population is 
likely to grow the most. 

A strong agricultural economy is the key to a peaceful society. Without a reliable supply of safe, 
affordable food, the future will be one of famine, disease, and disorder on a global scale. Former U.S. 
Senator Tom Daschle has characterized food security as one of the defining challenges facing mankind in the 
twenty-first century. n7 For the world's farmers, this means essentially doubling agricultural productivity, 
without increasing the amount of arable land on the planet, while dealing with the increasing impact of 
global climate change. 

II. How Are We Going to Meet the Challenge? 
  
 Farmers, ranchers, scientists, agronomists, engineers, educators, government officials, philanthropists, and 
others around the world are hard at work every day on solutions. We have seen the introduction of new 
technologies in the areas of pest management, irrigation, cultivation, and water management that have 
already increased productivity for farmers of all sizes in virtually all crop production. 

In addition, the application of digital and satellite technology to farming is changing the way growers 
around the world decide what and when to plant, how to manage their fields, and when to harvest and market 
their crop. Even in highly developed farming operations, the use of this information can improve yields and 
reduce seed, fertilizer, and chemical inputs by fifteen15 percent. n8 

 [*179]  It is encouraging that many of these technologies are "scale-neutral,' in that they offer benefits to 
small and large farms alike. Biotechnology in all of its forms (not limited to transgenic seed products), 
drought and disease resistant crop varieties, agronomic practices that enable reduced tillage and more 
efficient use of water and fertilizer, and technologies that better protect harvested crops from disease and 
spoilage are all good things for farmers regardless of the size of their operations. This can be seen by the 
increase in production of grains on approximately the same amount of land. In 2005, 2043.4 million metric 
tons (MMT) of grains were produced on 300.42 million (MM) hectares. n9 However in 2015, 2509.9 MMT of 
grains were produced on 322.22 MM hectares. n10 This is an 18 percent increase in production on only about a 
6 percent increase in land area. 

Clearly, it is in many ways the best of times for agriculture. At the same time, there are daunting 
challenges ahead, highlighted by the fact that the benefits of modern agriculture are not evenly distributed 
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around the world. The disparity is apparent in the global production of corn (maize), the largest grain crop by 
weight produced in the world. n11 Today, farmers around the world produce around 38,105 million bushels or 
988 million metric tons of corn, n12 on approximately 179 MM hectares - an average yield of about six MT 
per hectare (MT/Ha). n13 

More specifically, U.S. farmers now produce an average of over 160 bushels of corn per acre (10 
MT/Ha). n14 In Sub-Saharan Africa, on the other hand, maize farmers average some fifteen to thirty bushels 
per acre (1 MT/Ha). n15 Maize yields in South Asia are better (around 3-5 MT/Ha in many areas) but still far 
short of the potential. n16 This "productivity gap' is not new, and its significance in feeding the future 
population has been the focus of significant public and private investment for more than four decades. The 
first Green Revolution during the 1940s and 1950s brought improved varieties of wheat and new agronomic 
practices to many  [*180]  parts of the developing world. n17 A new Green Revolution will be needed to solve 
the current productivity gap and sustainably feed 9 billion people in the future. 

Clearly, if the world's average corn yields could be increased to the levels of the U.S., we would be well 
on the way toward doubling agricultural productivity. Viewed this way, the challenge may not be so much 
about finding new solutions as it is about adapting existing solutions to new geographies. Agricultural 
technologies and practices already exist that would raise yields in the developing world to levels comparable 
to the developed; most simply need to be adapted to local climates, agronomic conditions, and cultures. 

Within the developed world, where agriculture is at its most productive, the challenges are different, with 
agriculture beginning to expand its focus from productivity to sustainability. Historically, U.S. farmers have 
been free to decide how best to conduct their operations, but as society's understanding of the environmental 
impacts of modern society in general and of agriculture, in particular, has increased, agricultural practices 
have come under heightened scrutiny by a variety of newly-interested stakeholders: federal, state, and local 
governments and a wide range of non-governmental organizations (NGO's), as well as consumers. 

Going forward, it will not be enough for growers in places like the Corn Belt to continue to be the 
world's most productive - they will also need to find new, more sustainable ways to do it. 

III. What legal issues must be addressed in developing markets? 
  
 Farmers in South Asia and Sub-Saharan Africa face a variety of economic, political, and cultural challenges. 
However, there exists at least four common factors for developing agricultural markets that must be 
addressed in order for agricultural productivity to increase: (1) land ownership rights; (2) legal system 
structure; (3) access to technology and information; (4) access to markets, both for farm inputs and outputs. 

A. Land Ownership Rights 
  
 Land ownership creates the fundamental incentives necessary for farmers to invest in and preserve their 
farming operations. By way of background, two  [*181]  concepts must first be defined. Land tenure is a 
system of land ownership that refers to the person who holds the land and often is used to describe the 
relationship between landlord and tenant. n18 Accompanying this is the concept of land registration where the 
holder of the land registers their ownership right with a government department or agency. n19 However, in 
many countries, land ownership rights are limited or difficult to enforce. The first barriers to landownership 
rights are the land registration systems in many parts of the developing world. While nearly all of the 
countries in Sub-Saharan Africa have the legal framework to register land rights, only about 10 percent of 
occupied rural land is registered. n20 

Two common reasons are cited to support this statistic. First, it has historically been the case that the 
dominant customary land tenure system provided enough security to incentivize members of the community 
to invest in their land and as such it was not necessary to invest in actual land registration programs. n21 
Second, in countries where independence was newly claimed, documenting of land rights often required 
surveying and mapping. n22 This was seen as a feasible cost for high value land found in the urban areas but 
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was considered to be too high of an expense in rural areas where land values drop significantly. One hybrid 
model is "communal registration," where registered land is held in common amongst a number of community 
members, and the allocation and management of individual plots is left to community organizations, rather 
than individual members. n23 This model allows for the elimination of costly overhead during the registration 
process. n24 This communal holding of land allows for covering larger areas quickly during the registration 
process and thus enables the government to focus on issues of how to resolve community conflicts. n25 
Communities, such as those in Angola, the Democratic Republic of Congo, Ghana, Mozambique, Tanzania, 
and Zambia, with large areas of communal land are often targets for foreign investment and land grabs due to 
the historically unregistered nature of this land. n26 

Further, communal registration can also have the effect of maintaining  [*182]  cultural practices and 
prejudices that do not contribute to greater agricultural productivity. For example, in many parts of the world 
70 percent of the farmers are women, but landownership rights are still limited to men. n27 There is progress 
being made on this front, and "enlightened' communal registration can actually be a force for positive 
change. Countries such as Ethiopia and Rwanda have set the standard for implementation of programs which 
elevate women's landownership rights to the same level as men and include provisions that establish 
inheritance rights as well. n28 These legal provisions are often accompanied by educational programs that 
increase the productivity of women farmers n29 Additional issues of land grabs, land vulnerability, insufficient 
land administration, corruption, as well as low capacity and high demand for legal professionals are 
continuing barriers to landownership rights. n30 These issues result in a general lack of reliable, accessible, 
government-sanctioned administrative structures that allow individuals to document and transfer land 
efficiently. n31 As the administration of registration is a costly, lengthy, and understaffed process, land 
remains unregistered and is then vulnerable to land grabs by investors who are subject to a weak level of 
governance, causing violations of local agro-investment principles and dispossession of local communities. 
Such a situation indicates a need for stronger legal systems to facilitate the registration of land so that land 
ownership rights may be preserved and enforced. 

B. Legal System Structure 
  
 Additionally, the rule of law itself is unreliable in many of these countries, making it difficult to enter into 
the kinds of input supply and marketing agreements that farmers in developed markets may take for granted. 
For example, in Kenya, the land laws require the use of alternative dispute resolution "as far as possible" n32 
and encourages the settling of land disputes "through recognized local community initiatives," n33 leading to 
resolution (or lack thereof) outside the legal system, which undoubtedly yields unpredictable results. n34 
Further, the severity of disputes based on land borders and the sale of goods varies widely - from simple 
arguments between neighbors to wars fought over land borders to pursuing tribal arbitration rather than 
judgment from a court. n35 In the event that such disputes are sought to  [*183]  be settled in in a justice or 
court system, there are issues of accessibility, functionality, trustworthiness, and understanding. n36 For 
residents of rural communities, the location of the courts in urban areas present issues of physical access. n37 
Access to the court system to enforce existing statutory rights can be an additional challenge, as courts are 
understaffed and under-resourced. n38 For many, solving the conflict without legal assistance is timelier than 
attempting legal resolution as the courts in Sub-Saharan Africa experience a number of backlogs, which are 
only compounded by undertrained judges. n39 There is also a concern of corruption in the legal system and a 
general level of societal suspicion of pursuing formal legal remedies. n40 It is possible that this corruption and 
suspicion continues due to a lack of understanding regarding legal processes and options available to those 
who wish to protect their rights. 

C. Access to Agricultural Technology and Agronomic Information 
  
 Further compounding the lack of reliable land ownership structures and access to functional legal systems, 
farmers in developing markets often do not have access to some of the modern technologies that farmers in 
the developed world have used for years, including improved seed, fertilizer, and mechanization. n41 The 
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initial challenge is that the regulation and deployment of technology varies widely across the developing 
world, from the lack of a functioning, science-based regulatory system in many countries, to the 
accompanying absence of an enforceable scheme of intellectual property rights and protection. For example, 
genetically modified (Roundup Ready) soybeans, which are planted on over 90 percent of the U.S. soybean 
acres, n42 are rarely found outside the U.S. and Brazil, despite their value. The regulatory processes for 
approving this technology and the intellectual property protection structures that would protect it, are not in 
place in many developing countries and thus, those technologies are not deployed to farmers. An additional 
barrier to access is the absence of agronomic support farmers need in order to understand and properly 
deploy modern agricultural  [*184]  technologies. Thus, there is a need for educational services to provide 
not only technology information but information on the legal issues surrounding the application of such 
technology, including stewardship of technologies such as insect resistance. The absence of sound agronomic 
advice leaves many farmers in the developing world unable to take full advantage of the potential of their 
land. Organizations such as the African Agricultural Technology Foundation, however, are beginning to fund 
research projects that are directed at the specific technology needs of Sub-Saharan Africa and act as a liaison 
between scientists and farmers so that technology may be implemented within rural communities. n43 Specific 
projects that center on improvements to indigenous crops and the regulatory systems to protect such 
improvements may increase acceptance by tribal groups and a spark a movement toward implementation of 
technology. n44 Further projects supported by USAID, private industry, and academia may seek to fill the gap 
in educational services provided to farmers in developing countries. n45 

D. Access to Markets 
  
 Finally, as roughly 80% of farmers in Asia and Sub-Saharan Africa are "smallholders' with fewer than ten 
Ha's (twenty-five acres) of land, there are number of unique challenges associated with the size of these 
farms. n46 For instance, as 75% of the world's food is supplied by only twelve plants n47 and five animal 
species, the potential of market fluctuations disproportionately impacts smallholders, versus large-scale 
farms that have the capital to absorb such shocks. n48 Moreover, smallholder farmers most likely lack the 
economic power to negotiate favorable pricing on inputs, finance the cost of those inputs until harvest, and 
store their harvest until the optimal time to market that harvest. 

Smallholders, however, may enjoy unique opportunities. Specialty crops are defined as "fruits and 
vegetables, tree nuts, dried fruits, horticulture, and nursery crops (including floriculture)." n49 These crops are 
used for food, medicinal  [*185]  purposes, and/or aesthetic gratification. n50 There is increasing global 
demand for specialty crops as the developed world public explores new and unique sources for everything 
from fair trade-sourced coffee beans, to ancient grains such as quinoa, to herbal remedies used in 
homeopathic medicines. This global demand is creating a variety of potential high-value export markets for 
smallholders in addition to their more traditional local food markets. 

A common solution to both the challenges and the opportunities faced by smallholders in the developing 
world is the formation of agricultural cooperatives: collectively-owned legal entities that allow smallholders 
to enjoy many of the benefits of larger operations: mechanization, bargaining power with input providers and 
output purchasers, warehousing, marketing capabilities, and agronomic support. This is a solution that 
throughout the 20th century in the United States proved critical in raising the bargaining power of individual 
farmers and helping them affordably access key inputs, equipment, and services. n51 In developing countries, 
though, cooperatives may struggle to achieve broad acceptance without a clear legal framework providing for 
such entities. n52 

IV. What are the legal issues facing farmers in the developed world? 
  
 It is tempting to focus solely on the relatively low productivity levels of  [*186]  farmers in the developing 
world, but there are also significant challenges facing farmers in the developed world in the 21st century. 
Even if one (incorrectly, in our view) assumed that the most advanced farmers needed only to maintain 
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current levels of productivity while the rest of the world catches up, there are a number of daunting 
challenges ahead. While the legal system in the United States is well established for supporting agriculture in 
a broad sense, there are aspects of the legal system that should be reexamined as agriculture continues to 
evolve. Succession planning in light of generational changes in rural America; science-based regulatory 
frameworks, as consumers demand additional food labeling; and land-use rights, as they intersect with a 
growing understanding of the environmental impact of agriculture, all represent areas of the law ripe for 
fresh thinking. 

A. Generational Change is Underway in U.S. Agriculture 
  
 The average age of farmers in the United States today is fifty-eight years old. n53 Since 2010, there has been 
an increase of 30 percent in farmers over the age of seventy, and a 20 percent decrease in farmers under the 
age of twenty-five. n54 Not surprisingly, the demographics of legal practitioners in rural areas reflects this 
same dynamic. The average age in 2005 of the over 1 million attorneys in the United States was forty-nine 
years, while the average age of those practicing in rural areas was closer to retirement age. n55 These statistics 
are accompanied by the fact that there are only 2 percent of small law practices in rural areas. n56 With an 
aging population of both farmers and attorneys, there are several issues affecting both groups individually 
and jointly, starting with the fact that in Iowa alone, nearly 60 percent of farm ground is expected to change 
hands in the next twenty years. n57 Land ownership is going to change, whether by inheritance, tenancy, or 
purchase. Clearly, there is a corresponding need for attorneys with an understanding of the formal and 
informal legal aspects of succession planning, lease agreements, and purchase of title to property. 

 [*187]  The next generation of farmers is being cultivated and supported in many substantive ways. 
Programs such as the Beginning Farmer and Rancher Development Program of National Institute for Food 
and Agriculture within the USDA are directed at providing tools and education to those interested in farming 
or just getting started as a beginning farmer. n58 Resources available through this program include learning 
how to plan, manage, market, and expand farms as well as finding financial support and opportunities. n59 On 
the legal side, the Iowa State Bar Association has developed a Rural Practice Committee aimed at placing 
current law students with attorneys with the hope that they remain after graduation. n60 

It is not uncommon that lease agreements or purchase agreements are oral contracts that are sealed by a 
handshake between neighbors. In Iowa, oral leases are still enforceable but not for a term exceeding one 
year. n61 However, farm leases automatically renew unless there is a notice of termination served by 
September 1, prior to the end of the lease year and must fix the termination of the lease on the following 
March 1. n62 The nuances of farm leasing and the parties involved are complicated and must be understood by 
new attorneys as they enter the so-called "rural practice." 

Under the American Bar Association's Model Rules of Professional Conduct, attorneys who are solo 
practitioners are encouraged to prepare a plan that designates another competent attorney to "review client 
files, notify each client ... and determine if there is a need for immediate protective action" in the event of the 
solo practitioner's death or disability. n63 As rural attorneys age, the body of agriculture-specific knowledge 
they've accumulated over their careers is at risk of being lost. 

These challenges, of course, represent potential opportunities in rural communities, particularly in a time 
when the markets for attorneys in urban areas  [*188]  are more saturated. n64 Prospective law students and 
new lawyers alike need to be made aware of the opportunities associated with the generational change in 
farming outlined above. Just as important, those lawyers and law students who take advantage of these 
opportunities should have the same kinds of resources available to them that their farmer clients have to 
ensure their success. 

B. Access to Technology and Information 
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 The rise in alternative energy and the demand for renewable fuels will also influence agriculture as new 
technologies will be developed to maximize the value of energy crops. For instance, corn stover can be used 
to produce cellulosic ethanol that can be incorporated into gasoline. n65 As the efficiency of cellulosic ethanol 
production increases, the demand for corn stover as well as other cellulose-rich crops such as miscanthus and 
jatropha will most likely increase. Breeders will develop new varieties that optimize the balance of grain and 
stover in corn and maximize the production of cellulose in non-grain crops. New cultivation and harvesting 
technologies that enable interseeding of cellulose-rich crops could certainly follow. All of these 
developments will likley be accompanied by new regulatory schemes and intellectual property rights that 
will impact the ability of farmers to deploy them at a reasonable cost. 

C. Access to Markets 
  
 Farmers in the U.S. depend on access to specific markets for their crops. Most U.S. farm acres are devoted 
to commodity grain production, both for domestic and export consumption; however, fruit and vegetables, as 
well as specialty crops such as sugar beets and organic food represent increasingly important markets for 
U.S. farm profitability. But the ability of farmers to sell into any market, whether commodity grains for 
export or organic fruits and vegetables for domestic consumption, depends on clear, science-based regulatory 
frameworks that enable farmers and consumers alike to get the value of the crops they produce and purchase. 

Existing regulatory frameworks around the world are under significant stress with the introduction of 
new biotech traits and new combinations of existing traits.  [*189]  Internationally, developers of new seed-
delivered technologies face a patchwork quilt of restrictions on the import of grain derived from those seeds. 
Even when a new seed trait is approved for cultivation and consumption in the U.S., it must be approved for 
import in the key export markets for U.S. grain. n66 Those approvals are rarely issued in a coordinated fashion, 
leaving seed companies, growers, and grain processors in potentially untenable positions. n67 Lawyers in the 
U.S. and abroad need to work closely with regulators and other stakeholders to create a more synchronous set 
of regulations that depend on consistent application of scientific principles, while respecting each country's 
sovereignty, so that U.S. growers can have consistent access to key export markets. 

Domestically, organic farmers enjoy a significant premium for crops that can be marketed as "organic" 
or "non-GMO." The definition and implementation of those terms in modern agriculture, however, are a 
challenge. The USDA has a definition of "organic" that focuses on the process of production of the labeled 
product, not the content. n68 The term "non-GMO" conveys a degree of comfort to certain consumers, but that 
comfort is not founded on any scientific data. n69 Arriving at a scientifically accurate approach to helping 
consumers make informed choices about the food they consume is an ongoing challenge being taken up by 
the USDA. In response to the recent Vermont law mandating labeling of foods containing GMO products, 
Secretary of Agriculture Tom Vilsack has invited those in the food industry, consumer groups, and other 
stakeholders to meet with the purpose of developing a compromise and solution to the labeling issues 
surrounding GMOs. n70 Whatever the outcome of those efforts, it will be up to lawyers to ensure that these 
diverse stakeholders' interests are all reflected in the resulting regulatory framework. 

 [*190]  

D. Sustainability Needs and Implementation 
  
 Climate change and the accompanying new and unpredictable weather patterns are producing new 
challenges for farmers in the prime crop-growing parts of the Northern Hemisphere. Specifically the 
increased presence of greenhouse gases in the atmosphere creates radiative forcing effects that lead to an 
increase in the earth's temperature. n71 Such an increase in temperature can lengthen growing seasons and 
change planting schedules and even cropping patterns. n72 Temperature increase can also reduce yields, as 
new, warmer weather plant diseases, weeds, and insects begin to thrive in traditional row-crop climates. n73 
Further, the application of additional fertilizers, herbicides, and pesticides in the pursuit of maximized yields 
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can, over time, exacerbate changing atmospheric conditions. n74 Agriculture is now widely regarded as one of 
the largest non-point sources for atmospheric and water pollution. n75 

Not surprisingly, sustainability is becoming a key factor in U.S. farmers' ongoing freedom to operate. As 
water becomes a scarcer resource, as environmental impacts of inputs such as nitrogen fertilizer become 
better understood and as pests continue to evolve, the pressure is increasing on agriculture to not only 
continue to produce at current levels, but to do so with a reduced environmental footprint. The USDA and 
EPA advocate for a number of "best management practices," such as increased use of cover crops, reduced 
fertilizer application, implementation of buffer strips, contour and no-till plowing, and better manure 
management strategies. n76 However, as we have seen in recent developments, external stakeholders are 
beginning to resort to the court system to  [*191]  compel changes in farm practices. The lawsuit recently 
filed in the U.S. District Court by the Board of Water Trustees for the City of Des Moines, asserting a 
citizen enforcement action under the Clean Water Act against three counties for their nitrate pollution 
discharge into the Raccoon River and failure to obtain a National Pollution Discharge Elimination System 
Permit, serves as an example of non-traditional entities intervening in agricultural decisions in the name of 
sustainability. n77 Further, the proposed legislation of the Safe and Accurate Food Labeling Act of 2015 
reflects an increased public demand for agricultural products to be produced with sustainable and transparent 
practices. n78 This level of involvement in agricultural practices by such non-traditional groups certainly 
highlights the need for attorneys who understand the complex interactions between agriculture and the 
environment and those who are willing to moderate and mediate the discussion between stakeholders with 
diverse interests. 

V. Conclusion 
  
 Each of the challenges outlined above represents a specific set of issues that must be addressed in the law, 
regardless of whether the country is developing or developed. For example: 

1. There must be legal structures in place that provide for clear rights regarding land ownership, transfer, 
and inheritance. These rights must be available and enforceable without regard to gender, class, or political 
affiliation. 

2. Farmers and others involved in agriculture need to be able to rely on the rule of law in entering into 
and enforcing contracts relevant to their operations. 

3. The development of new technologies and the deployment of those technologies in the markets where 
they are needed most across global agricultural system, requires a strong system for protection of intellectual 
property, rather than a patchwork quilt of IP rights in agricultural markets around the world. 

4. In a world of global markets for agricultural commodities, new technologies are subject to approval in 
countries where they will be cultivated, but also where the products of those technologies will be imported. A 
science-based regulatory system that is robust,  [*192]  predictable, and transparent to all stakeholders is 
essential to this process. 

5. In countries where they do not already exist, legal structures need to be developed that enable farmers 
to form agricultural cooperatives for input financing and purchasing, warehousing and marketing their crops. 

6. Regulation of farming practices must balance the needs of farmers to make the best agronomic 
decisions for their operations with the demands of broader society for environmental sensitivity. 

Lawyers are uniquely qualified to develop the legal structures outlined above, to educate society and 
their clients about their legal rights and responsibilities under these structures, and ultimately, to ensure 
access to these rights for all. Lawyers can (and must) help develop the law, educate the public, and seek 
enforcement of legal rights in a variety of practice areas, including private practice firms, in-house legal 
departments, and government agencies, as well as in non-practicing roles as legislators, regulators, and 
businesspeople. 
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Law schools in the U.S. are an essential part of this process. Law schools must continue to develop 
curricula that address the entire spectrum of legal issues that will be faced by U.S. farmers in the next half-
century. In addition, lawyers and potential lawyers around the world look to their colleagues in the U.S. to 
understand what kinds of legal structures they need to advocate for in order to help farmers in their own 
countries become more productive. U.S. law schools must continue to expand their offerings to students and 
practicing lawyers from around the world, including: regular ag-related seminars and CLE's; conferences on 
domestic and international legal issues; and exchange programs for faculty and students from around the 
world. 

All lawyers in ag-law practices, lawyers working in government or agriculture business-related roles, and 
the faculty and staff of law schools with ag-law and related curricula have opportunities to be a part of 
driving the agenda outlined in this paper. Indeed, the challenge is so great, and the consequences of failure 
are so catastrophic, there is little choice whether to participate. If we are successful, however, the legal 
profession will be the driver of the next Green Revolution. 
 
Legal Topics:  
 
For related research and practice materials, see the following legal topics: 
Contracts LawTypes of ContractsLease AgreementsOral AgreementsGovernmentsAgriculture & 
FoodProcessing, Storage & DistributionGovernmentsNative AmericansProperty Rights 
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Johnston, Jesse, 2015, From the Farm to the Gulf: Managing Nutrient Runoff Through 
Numeric Nutrient Standards.  20 Drake Journal of Agricultural Law 259.  
 
 
 TEXT: 
 [*259]  

The waters of the United States are impaired. n1 Throughout the past four decades, state governments, 
public interest groups, farmers, and the EPA have engaged in negotiations with the goal of "restoring and 
maintaining the chemical, physical, and biological integrity of the Nation's waters." n2 Two of the most  
[*260]  important parties to this discussion are the American farmer and those who represent the farmer's 
interests. n3 The Clean Water Act (CWA) regulates a point source and a nonpoint source differently, with 
agriculture generally falling into the latter group. n4 Nonpoint source pollution includes agricultural activity, 
such as "runoff from fields and crop ... lands," n5 and is managed by state governments. n6 Currently, Iowa is 
trying to improve its impaired waters and reduce the hypoxic zone in the Gulf of Mexico while balancing the 
agricultural interests that dominate the state. n7 Iowa's plan to improve water quality - the Nutrient Reduction 
Strategy - has been endorsed by farm-advocacy groups and politicians, in part because it provides for the 
voluntary adoption of conservation practices. n8 However, environmental groups have criticized Iowa's 
strategy because it does not go far enough to protect Iowa's waters and the Gulf of Mexico. n9 Many of these 
environmental groups and other concerned citizens have called for numeric nutrient criteria (NNC) in Iowa 
as a way to measure and achieve stated goals for  [*261]  water quality. n10 Is there an approach to protecting 
water quality that will allow farmers to continue to adopt conservation practices voluntarily and improve 
impaired waters with sufficient immediacy? How do numeric criteria affect current water restoration 
efforts? What would the implementation of NNC look like to stakeholders? By examining water restoration 
efforts in Texas, Chesapeake Bay, and Florida, as well as legal precedent involving water restoration, this 
Note will argue that numeric criteria are beneficial and should be adopted by the state before they are 
imposed upon the state. n11 
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Part I of this Note discusses the effects of agriculture on the Gulf and its tributaries and the efforts to 
address these problems. Part II focuses specifically on NNC: what such criteria would mean for water 
quality and how NNC works within the current water quality regulation scheme. Part III looks toward 
judicial decisions that have compelled establishment of quantitative goals associated with water restoration 
in other jurisdictions. Part IV offers a broad blueprint outlining implementation of state-wide adoption of 
NNC and corresponding nutrient management practices, in order to ensure continued autonomy in any water 
restoration efforts, with a focus on efforts in Iowa. 

I. Nutrient Run-off: From the Farm to the Gulf 
  
 Spanning over 1.2 million square miles, thirty-one states, and hundreds of tributaries, the Mississippi 
Watershed proves to be a tie that binds. n12 Forty-one percent of the Continental United States' water drains 
into the Mississippi River and ultimately into the Gulf of Mexico. n13 Majestic in size and scope, millions of 
people rely on the waters of Mississippi watershed and the Gulf of Mexico for food, jobs, and recreation. n14 

It is a far journey from a stream in rural Iowa to the Gulf of Mexico, but  [*262]  almost sixteen metric 
tons of nutrients from Iowa farm fields make this trip yearly. n15 Some levels of polluting nutrients are 
naturally occurring. n16 Some of the nutrients found polluting the waters come from urban areas. n17 However, 
the bulk of the pollutants causing disequilibrium in the waters and in the Gulf come from farms. n18 The Gulf 
ingests over 1.6 million metric tons of nutrient run-off yearly, mostly from the Mississippi, Ohio, Missouri, 
and Atchafalaya rivers and their tributaries. n19 The suspect nutrients come in the form of nitrogen (or nitrates 
which form when nitrogen is solubilized in water) n20 and phosphorus. 

The Mississippi River and the Gulf of Mexico together are a sick eco-system; the Dead Zone is 
symptomatic of a metastasized disease. The term "Dead Zone" has come to describe the hypoxic zone n21 
found at the confluence of the Gulf of Mexico and the mouth of the Mississippi and Atchafalaya Rivers. n22 
The name is derived from the effects of nutrient-loading in the water: in July of 2013, there existed a 5,800 
square mile area where there was not enough oxygen in the water to support aquatic life. n23 Estimates 
suggest that about seventy percent of the nutrient loads that cause hypoxia come from agricultural runoff 
from the farmlands that comprise the abutting landscape of the Gulf's rivers and their  [*263]  tributaries. n24 
Illinois, Iowa, and Indiana contribute the most to nutrient run-off; Iowa's contribution is just above eleven 
percent of the total nitrogen loads in the Gulf. n25 Nitrogen and phosphorus occur naturally, and atmospheric 
deposits and natural land account for nearly twenty percent of the nitrogen found in the Gulf of Mexico. n26 

Iowa's waters are impaired by these nutrients. In Iowa's 2014 survey, the Department of Natural 
Resources found that 572 bodies of water are polluted and unsuitable for their designated uses. n27 These 
bodies of water require the state of Iowa to develop total maximum daily loads (TMDLs) of pollutants for 
each of these bodies of water. n28 Nitrate levels reached record highs in the Des Moines and the Raccoon 
Rivers in the fall of 2014 - far above the safe levels for drinking water. n29 Removing nitrates from the water 
is costly, and this cost is passed on to the users. n30 Addressing the nutrient loading in Iowa's waters will, in 
turn, positively affect the water restoration efforts occurring in the Gulf. The occurrence of the Dead Zone 
has created a renewed sense of immediacy for addressing this cross-jurisdictional problem. 

The compelling reasons for ensuring clean water in our rivers and coastal regions are numerous. n31 
These range from economic benefits n32 gained from  [*264]  healthy watersheds, to the health benefits and an 
enhanced quality of life that are associated with a sustainable ecosystem. n33 The time and resources 
contributed by environmental groups and governing bodies to this cause also serve as evidence of the 
importance of clean water. This author believes that all stakeholders desire clean water. 

II. Obstacles to Water Restoration Efforts 
  
 Several efforts have been made to improve the Gulf and its tributaries, but little actual progress has been 
seen. n34 The CWA was passed first passed in 1948, with landmark amendments occurring in 1972. n35 These 
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amendments created the CWA regulatory structure that is in operation today. However, for several of the 
reasons discussed below, the CWA has proven ineffective in restoring the waters of the U.S. single-
handedly. 

One reason cited for the lack of improvement is the apparatus by which the CWA regulates. n36 The CWA 
regulates effluent limitations from a "point source" by requiring owners and operators to obtain a permit to 
discharge into a body of water. n37 Much of the nutrients causing hypoxia are nonpoint sources of pollutants 
and thus beyond the delegation of power to the EPA under the CWA. n38 Nutrient pollutants in the form of 
agricultural runoff are enforced through the various efforts of individual states and beyond the reach of 
federal regulations, n39 even though agricultural activities in the Mississippi Watershed contribute 1.7 million 
tons (seventy percent) of nutrients found in the Gulf. n40 

The fragmented regulations of nonpoint sources of pollution presents another  [*265]  obstacle to 
obtaining cleaner waters in the Mississippi Watershed because it requires a multi-jurisdictional approach to 
water cleanup. n41 Coordination across the thirty-one basin states and with the EPA regions is necessary to 
concertedly reduce nutrient runoff in the Gulf. n42 However, this degree of cooperation has proven difficult in 
implementation and administration, n43 especially considering the large-scale effects of nitrification seen in 
the Gulf are "linked with inputs and processes in upstream regions several hundreds of miles away." n44 

Correcting the nutrient loading can be expensive. Iowa has estimated that it will cost anywhere between 
$ 1.2 billion and $ 4 billion to reduce nutrient levels to achieve reduction objectives. n45 Iowa's governor, 
Terry Branstad, has estimated the cost of implementing regulations in Iowa "range from $ 900 million to $ 
2.4 billion annualized ... with required initial investments of $ 1 to $ 4.7 billion" to Iowa's corn and soybean 
farmers. n46 Bill Northey, Iowa's Secretary of Agriculture, has requested $ 7.5 million from the state to fund 
Water Quality Initiative, in the 2016 and 2017 state budgets. n47 This price tag is a difficult number to derive 
though, because the cost-benefit analysis that is easily employed in a private setting becomes a more elusive 
number when dealing with public goods. n48 It is difficult to assign a value to many of the benefits associated 
with healthy water, like recreational enjoyment. Further, preventive practices that keep the water clean cost 
less in the long run than the remedial practices are employed to create the same water quality goal. n49 

Unfortunately, the pervasive narrative is that the costs of environmental  [*266]  benefits are in direct 
conflict with farm benefits. n50 This sentiment stands as another barrier between agricultural practices and 
water restoration. The belief that adoption of conservation practices is expensive and difficult will delay any 
efforts farmers engage in before making an on-farm change to a management practice. n51 Reframing this 
narrative to reach the late adopters is more critical and urgent with the continuing degradation of the Gulf. n52 

Farmer's opinions and understanding about water pollution and its causes matter when changes in on-
farm behavior are to occur voluntarily - as called for in Iowa's Nutrient Reduction Strategy. n53 The Iowa 
Farm Poll has concluded that farmers do not know enough about key practices that have the best potential for 
reducing nutrient runoff. n54 However, farmers seek a majority of their information regarding best 
management practices from fertilizer dealers or crop consultants: sixty-seven percent of farmers would first 
consult their fertilizer dealers for nutrient management information and eighty percent-two percent of 
farmers would first consult their fertilizer dealers for information on the rate of application. n55 This tendency 
for farmers to gather information from agribusiness dealers may have created a ""normalization' of fertilizer 
use (and overuse) over time as other methods of fertility management ... have declined." n56 The Farm Poll 
suggests improvements are needed, and that those who provide products and advice regarding fertilizer 
products should accept some responsibility to meet voluntary nutrient reduction goals. n57 

Finally, there may be institutional inertia at work. n58 Scientific research has  [*267]  determined the best 
management practices and the development and implementation of policy are lagging because regulatory 
framework requires actual knowledge of current on-farm practices. n59 This missing information impairs 
governments and institutions' ability to "strategically direct efforts." n60 Policy decisions are slow to be 
enacted and enforced where policy-makers must regulate with a broad stroke. 
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The goal of the 1972 CWA was to be accomplished by the year 1985; over two decades later this mission 
is still unfulfilled. n61 Awareness about nutrification is rising in the Mississippi River Basin, and stakeholders 
are taking action. Some groups have lobbied policy-makers to take the next step and adopt specific criteria 
for the nutrients causing water degradation. In order to maintain high water quality standards, nonpoint 
source pollution must be mitigated. 

III. Numeric Nutrient Criteria 
   
 The EPA n62 and environmental groups n63 contend that numeric nutrient criteria (NNC) would be an 
important step toward a working solution for nonpoint source pollution. Farmer-advocates contend that 
voluntary adoption of best management practices, as promoted in the Iowa Nutrient Reduction Strategy, will 
make meaningful progress by providing for better coordination and synchronization of our current state and 
federal conservation programs. n64 These groups further contend that NNC would be detrimental to progress 
because "the numeric water quality standard approach that results in labeling people, farmers and business as 
"polluters' has real financial consequences." n65 What are NNC? How does NNC function within the 
regulatory scheme of the CWA? And what role do states play in establishing such criteria? 

The CWA leaves individual states with the authority and responsibility to  [*268]  adopt water quality 
standards for its water bodies. n66 All states must adopt standards that describe the desired condition of a 
water body. Standards consist of three principal elements: 

(1) the "designated uses" of the state's waters (e.g., fishing, aquatic life, drinking water); 
  
(2) "criteria" specifying the amounts of various pollutants, in either numeric or narrative form, that may be 
present in those waters without impairing the designated uses; and 
  
(3) antidegradation policies providing for protection of existing water uses and limitations on degradation of 
high quality waters. n67 
  
A state's water quality standards articulate the "water quality criteria" necessary to protect those designated 
uses. n68 

Criteria are defined as "elements of State water quality standards, expressed as constituent 
concentrations, levels, or narrative statements, representing a quality of water that supports a particular use." 
n69 Presently, there are two systems for expressing the second element: numeric and narrative criteria. n70 
Narrative nutrient criteria are expressed qualitatively. For example, Iowa's existing narrative criteria state 
that all surface waters designated for general use "shall be free from substances, attributable to wastewater 
discharges or agricultural practices, in quantities which would produce undesirable or nuisance aquatic life." 
n71 

Numeric criteria specify the "precise, measurable levels of particular chemicals or conditions allowable 
in a water body." n72 Expressed numeric nutrient criteria provide specific levels of nitrogen and phosphorus 
(causal parameters) as well as criteria for resulting chlorophyll or turbidity (response parameters). n73 For  
[*269]  example, an expressed nutrient criteria may read TN = 0.56 mg/L; TP = 33 ?g/L; where the total 
nitrogen is not to exceed 0.56 milligrams per liter and the total phosphorus is not to exceed 33 micrograms 
per liter. n74 

The EPA recognizes that numeric nutrient criteria (expressed quantitatively) are superior to narrative 
criteria because they: 

 
"Provide measurable, objective baselines against which to measure environmental progress;" 
  
“Facilitate the writing of NPDES permits; 



Page 90 

  
"Make development of water quality targets in [Total Maximum Daily Loads] (TMDLs) faster and easier; 
  
“Increase the effectiveness in evaluating success of nutrient runoff minimization;" and 
  
“Provide broader partnerships to employ best management practices (BMPs), land stewardship, wetlands 
protection, voluntary collaboration, and urban storm water runoff control strategies. n75 
  
 Nutrient criteria, whether numeric or narrative, is a critical component in managing a state's nonpoint source 
pollution. Once a state has identified its impaired waters, n76 then the state is required by the CWA to 
establish TMDLs, for each of the impaired bodies of water. n77 A TMDL defines the maximum amount of a 
pollutant that a body of water can receive from both point and nonpoint sources. n78 Through establishment of 
load allocations in the TMDL, states may restrict nonpoint source pollutants. 

Expressed NNC does not, on its own authority, impose regulations on land-owners or farmers, nor 
compel action by nonpoint source polluters. n79 NNC represent  [*270]  the goal for total nutrient content of a 
body of water, not a limit upon the amount of nutrients that any farmer can apply. n80 TMDLs represent the 
limit of any pollutant that a body of water can ingest. n81 TMDLs are the regulatory "hammer." n82 In the 
Chesapeake Bay watershed, for example, the EPA has issued a TMDL for the Bay and for the entire 
watershed, which includes 92 individual tributary segments. n83 The state must provide the EPA with 
Watershed Implementation Plans, which include intermittent benchmarks and permission for the EPA to use 
additional regulatory authority where these benchmarks are not met. n84 TMDLs compel action by states and 
polluters within a designated watershed, and are heralded as the new approach needed for restoring impaired 
waters: TMDLs are able to utilize state laws and regulations that vest their authority from law other than the 
Clean Water Act, which may be a more desirable policy goal throughout the many jurisdictions. n85 Further, 
TMDLs are scientifically supported where they set a goal for the largest receiving body of water and then 
work upstream to meet those goals. n86 

A goal could singularly be what farmers need to be able to regulate their individual contributions to 
nutrient loading in waters. A western Iowa farmer and Environmental Protection Council Appointee, Ralph 
Lents, stated to a committee of Iowa legislators that "the ag community [is]...willing to step up and do 
something [about water quality], but they just need a direction of what needs to happen." n87 Setting goals for 
watershed projects helps "individuals, programs, and projects establish a clear direction, identify results, and 
perform at a higher level than would otherwise be achieved." n88 The majority of farmers support nutrient 
runoff controls, n89 despite the rhetoric from farm-advocacy groups that suggest  [*271]  that farmers are 
opposed to amending water quality standards. n90 Research demonstrates that involving stakeholders in the 
planning of watershed projects results in producer buy-in when compared with a top-down implementation 
regiment. n91 Setting NNC will not hinder farm practices or inherently alter practices occurring on-farm, but 
such criteria could assist farmers in the planning and implementation of best management practices, and 
could provide a review process that is crucial for actual improvement in water quality. 

The EPA endorses establishing NNC. In 2011, the EPA published "Recommended Elements of a State 
Framework for Managing Nitrogen and Phosphorus Pollution." n92 One of the eight elements recommends 
that states develop a "work plan and phased schedule for N and P criteria development for classes of waters 
(e.g., lakes and reservoirs, or rivers and streams)." n93 Currently, about half of the states have articulated NNC 
for at least one type of water body, or have passed legislation stating their intent to set NNC. n94 Iowa is a 
major contributor of nutrients to the Gulf, n95 and is one of the states that do not have a policy implementation 
plan in place for managing nutrient pollutions. n96 The number of states with quantitative criteria could be 
increasing: environmental organizations and other affected business have begun asking for restrictions on 
nonpoint source pollution, n97 albeit most states - including Iowa - have shirked quantification of  [*272]  
goals for nutrient reduction. 
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IV. Iowa's Nutrient Reduction Strategy: Numeric Nutrient Criteria is Rejected 
  
 "When faced with two equally tough choices, most people choose the third choice: to not choose." -Jarod 
Kintz 

In May 2013, Iowa published the statewide Nutrient Reduction Strategy. The taskforce relied on a strong 
relationship with Iowa State University n98 to compile analysis of policy considerations and scientific 
assessments of nutrient-pollutants effect on the Gulf of Mexico. n99 The document addresses the eight strategy 
elements recommended for consideration by the EPA to "emphasize state implementation of new and 
existing nutrient reduction practices and technologies for point and nonpoint nutrient sources," n100 although 
some of these recommendations were dismissed as impractical for Iowa in the NRS. n101 The NRS is 
comprised of three major sections: Policy Considerations and Strategy, Nonpoint Source Nutrient Reduction 
Science Assessment, and Point Source Nutrient Reduction Technology Assessment. 

In order to address agriculture's effect on non-point source pollution, Iowa's NRS ultimately suggests "a 
combination of in-field and edge-of-field practices ...to reach desired load reductions from nonpoint 
sources." n102 These suggestions are stressed as examples in the NRS document, and are "not specific 
recommendations." n103 Two categories of practices are enumerated to support the reduction efforts: nitrogen 
reduction practices and phosphorus reduction practices. n104 The final two-thirds of the NRS details the 
scientific methods used to determine which agricultural practices would be most effective while considering 
the cost of implementing such practices. n105 

 [*273]  The first draft of Iowa's NRS was submitted for comments on November 19, 2012. n106 Thereafter 
followed a two-month public comment period. n107 The taskforce considered all feedback, and issued the final 
version of the NRS on May 29, 2013. n108 The EPA also submitted comments to Mr. Gipp, Director of Iowa 
Department of Natural Resources (DNR) and Secretary Northey, Iowa Department of Agriculture and Land 
Stewardship (DALS) on January, 9, 2013. n109 

The EPA has addressed shortcomings: under the "general comments" section of the letter submitted to 
Secretary Northey from Mr. Gipp, the EPA states that the section entitled "Numeric Nutrient Criteria 
Limitations does not reflect the EPA's current thinking about numeric criteria development and 
implementation." n110 The EPA has been clear about the expectation for numeric nutrient standards as an 
integral part of a state's effort to comply with establishing and implementing water quality standards as 
required by federal statute. n111 

Iowa's NRS utilizes a voluntary model for nonpoint source pollution supported by monetary subsidies to 
provide motivation for adoption with high fidelity and few complaints from farmers/landowners/land 
operators. n112 The NRS states that establishing any numeric nutrient criteria would be a "costly regulatory 
burden" that would not necessarily recognize the progress that could be gained through the voluntary 
adoption of BMP's outlined in the NRS. n113 

While this approach to water conservation may create more willing participants, it has insurmountable 
disadvantages: "it is very costly to taxpayers and ... in the decades that this model has been in use it has 
rarely achieved adoption at the scales sufficient enough to significantly improve water quality." n114 This 
approach also overestimates the ability of point source polluters to reduce nutrient loads. The NRS seeks to 
achieve 29% load reduction in phosphorus and 41% load reduction in nitrogen runoff from the state of Iowa. 
n115 However, without specifically identifying where these runoff reductions must occur, this goal  [*274]  
may remain impossible to meet. n116 While there can be voluntary avenues for stakeholders to achieve the 
stated goals, participation should not be optional. n117 

There is additional information missing from Iowa's NRS: How will progress be monitored? What is the 
deadline for reduction goals to be met? What will happen if the goals are not met? n118 Progress monitoring 
requires setting and measuring standards (including NNC), and where those are not met, then TMDLs of 
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pollutants are set for the impaired body of water. These policy pieces are missing from the NRS - it is good 
science but bad policy. n119 

V. Gulf Restoration Network v. Jackson: Legal Implications 
  
 Even though Iowa's NRS shies away from adopting numeric nutrient criteria, these measurable standards 
may be eventual regulatory reality. In July of 2008, Mississippi River Collaborative groups filed a petition 
with the EPA requesting the agency use its authority under the CWA to establish NNC for the states in the 
Mississippi River Basin. n120 In July of 2011, the EPA denied the petition for rulemaking. n121 In September of 
2013, Judge Zainey ordered the EPA to make a "necessity determination" as to whether water quality 
standards should be promulgated to protect the waters of the Gulf. n122 The district court ordered the  [*275]  
EPA to make a necessity determination for NNC despite the EPA's contention that it was ""not determining 
that [new standards] are not necessary to meet CWA requirements,' but rather it was "exercising its discretion 
to allocate its resources in a manner that supports targeted regional and state activities ..."' n123 On appeal, 
however, a three-judge panel reversed the district court and held that the "EPA may decline to make a 
necessity determination if it provides an adequate explanation, grounded in the statute, for why it has elected 
not to do so." n124 The case was remanded to the district court to decide whether the EPA's reason for not 
making a necessity determination was sufficiently grounded in the language of the CWA. n125 The district 
court was to apply a highly deferential standard to their review of the EPA's conclusions in this matter. n126 

Prior to the decision in Gulf Restoration Network v. Jackson, the EPA has asserted the importance of 
establishing NNC for the watersheds that flow into the Gulf. n127 In a report dated August 26, 2009, the Office 
of the Inspector General stated that the EPA needs to accelerate the adoption of NNC, specifically noting the 
amount of time that has lapsed since the problem was identified in the Gulf and the lack of improvement 
toward any goal. n128 In a memorandum dated March 16, 2011, the agency again noted that "it has long been 
EPA's position that numeric nutrient criteria targeted at different categories of water bodies and informed by 
scientific understand of the relationship between nutrient loadings and water quality impairment are 
ultimately necessary for effective state programs." n129 The Hypoxia Task Force is one among many water 
restoration organizations that recognize numeric nutrient criteria to help reduce nutrient pollution, and are 
fully supported and promoted by the EPA. n130 

Despite the EPA's support for development of NNC, the agency denied the 2008 petition for rulemaking 
believing: 

 [*276]  
  
the most effective and sustainable way to address widespread and pervasive nutrient pollution in the 
[Mississippi-Atchafalaya River Basin] and elsewhere is to build on [existing] efforts and work cooperatively 
with states and tribes to strengthen nutrient management programs. This ... is preferable to undertaking an 
unprecedented and complex set of rulemaking to promulgate federal NNC for a large region. The 
development of NNC ... would be highly resource and time intensive. n131 
  
 In March of 2012, the Mississippi River Collaborative sued the EPA challenging the agency's denial of the 
petition on the grounds that the EPA's denial violated the Administrative Procedure Act (APA) for failure to 
provide a reason for the denial or, in the alternative, because the denial was contrary to the undisputed 
evidence provided in the Petition about numeric nutrient water quality. n132 Even though the Court of Appeals 
has allowed the EPA to deny the petition to make the necessity determination, environmental groups believe 
this is still a "positive outcome because it has made it clear to the agency that whatever decision it makes has 
to be consistent with the Clean Water Act." n133 The EPA had cited political and administrative constrains as 
reasons for denying the necessity determination, and the district court may not find these reasons to be 
supported by the text of the CWA. n134 
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The EPA Administrator is required to promulgate any revised or new standard in order to meet the goals 
of the CWA, n135 but it is likely that the EPA will avoid using this tool at this time. Determining, 
promulgating, and enforcing NNC is a difficult undertaking for a national agency because the complexity of 
the biological and nutrient relationship varies so greatly from water-body to water-body. Even though the 
EPA has been allowed to avoid a necessity determination regarding NNC in the Gulf tributaries at this time, 
this lineage of cases does allow for the judiciary to review such agency decisions. n136 If there is no progress 
made in reducing nitrification, environmental groups can continue legal assaults on the agency, and the EPA 
is subject to judicial review. 

 [*277]  

A. The EPA Has the Authority to Establish Numeric Nutrient Standards: Florida Wildlife Federation v. 
Jackson 
  
 Florida has experienced the effects of a lawsuit similar to Gulf Restoration Network. In 2008, Florida 
Wildlife Federation, joined with four other environmental groups, n137 filed a lawsuit against the EPA to 
require the agency to promulgate federal numeric nutrient water quality standards for Florida's water. n138 
The lawsuit was filed five years after the EPA's deadline requiring states to adopt NNC, and seven years after 
the Florida Department of Environmental Protection (FDEP) developed a plan with the EPA to establish 
numeric nutrient criteria. n139 The plaintiffs relied on the CWA's statutory language, which allows a citizen 
suit against the Administrator to compel performance of a duty that the Act makes nondiscretionary. n140 The 
plaintiff's argued that the EPA's Clean Water Action Plan n141 "constituted a "determination' that Florida's 
narrative nutrient standard was inadequate, thus imposing on the Administrator the nondiscretionary duty to 
"promptly' publish proposed new standards, and the further nondiscretionary duty to adopt new standards 
within ninety days after the publication." n142 

However, before the issue could be resolved before the court, "the Administrator made an explicit and 
unequivocal determination that the Florida narrative nutrient standard was inadequate and that a revised or 
new standard was necessary to meet the Clean Water Act's requirements." n143 The EPA and the plaintiffs in 
the suit moved for a consent decree without input from the State of Florida. n144 

The consent decree bound the EPA to promulgate numeric standards by January 2010 for Florida's lakes 
and flowing waters. n145 Built into the decree was the option for Florida to propose its own numeric standards 
for Administrator approval,  [*278]  in lieu of the federal standards. n146 Litigation was ongoing between the 
EPA, FDEP, and environmental groups, n147 and in January of 2014, the decree was modified to require 
numeric criteria for lakes and springs "that mirrored the EPA's criteria." n148 Further, the FDEP standards set 
for downstream were using nonnumeric criteria, but these criteria include numeric components. n149 

Although the EPA has publically declared its reluctance to set such standards in the Mississippi Basin, if 
"substantial water quality degradation from nutrient over-enrichment remains a significant challenge in the 
State and one that is likely to worsen," n150 the EPA must set nutrient criteria. n151 Florida had invested "$ 20 
million in collecting and analyzing data ... and ... has implemented some of the most progressive nutrient 
management strategies in the Nation;" n152 yet, these facts did not abate the necessity of new standards and 
involvement of the EPA. The FDEP opposed the Agency's role in developing numeric standards, but when 
the dust settled, the state of Florida had quantifiable nutrient criteria for the majority of its streams, estuaries, 
and coastal waters. n153 

B. The EPA Should Consider the Water Quality Standards Downstream: Arkansas v. Oklahoma 
  
 The Supreme Court has considered how far the EPA's reach can extend across state lines in Arkansas v. 
Oklahoma. n154 In this case, a Fayetteville, Arkansas sewage treatment plant had obtained a NPDES permit 
from the EPA to emit effluent into streams that eventually discharge into the Illinois River, twenty-two miles 
upstream from the Arkansas-Oklahoma border. n155 The EPA included a provision  [*279]  in the permit 
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allowed for a change in the permit should field studies indicate that the permit affected water quality 
standards in Oklahoma. n156 

Indeed, this discharge affected the water quality of the Illinois River on the Oklahoma side, where the 
standards provided that "no degradation [of water quality] shall be allowed" in the upper Illinois River. n157 
Oklahoma filed a complaint, challenging the permit. n158 The Administrative Law Judge that first heard the 
case affirmed the permit, finding that the discharge would not have an "undue impact" on Oklahoma's 
waters, and the effect must be more than the de minimis impact in this case. n159 Both parties sought judicial 
review. n160 The Supreme Court ultimately held that because the permit was issued at the federal level, the 
EPA's regulation requiring upstream states to abide by downstream standards was reasonable and a 
permissible exercise of statutory authority. n161 

The implications from Arkansas could put undue pressures on point source polluters: nonpoint polluters 
do not need to apply for NPDES permits under the law. n162 EPA's regulations provide that a NPDES permit 
shall not be issued "when the imposition of conditions cannot ensure compliance with the applicable water 
quality requirements of all affected States," n163 and this provision applies despite whether the permit is issued 
by the EPA or the state. n164 In states where there are inadequate nutrient criteria, and consequently where the 
TMDLs do not reflect nonpoint source pollution, polluters petitioning for NPDES permits can be excessively 
restricted where downstream states have set higher water quality standards. n165 Governor Branstad of Iowa 
has discussed the high costs of NNC for farmers, but there is also a burden placed on point source polluters 
where agriculture's effects on water-quality continue to go unquantified. n166 If the Gulf States set and seek to 
enforce water quality standards, those entities applying for and maintaining NPDES permits will unfairly 
bear the burden of nutrient reduction. n167  [*280]  In agriculturally dominated watersheds, "point sources 
contribute a relatively small percent of the overall nutrient load" - ten percent or less - and yet they are most 
heavily regulated. n168 

C. American Farm Bureau Federation v. EPA: Chesapeake Bay Program Provides a Model for the 
Midwest 
  
 The Dead Zone plaguing the Gulf of Mexico is not an anomaly; the same questions about enforcement, 
efficacy, and the CWA have been debated in the Chesapeake Watershed for three decades. n169 Chesapeake 
Bay provides a model for the Gulf and a legal framework for understanding what interest groups, states, and 
farmers can expect in the near future - "a glimpse of what is to come." n170 The history of the Chesapeake Bay 
and efforts to improve the water quality is replete with federally determined water quality standards, 
cooperative federalism, agreements amongst key groups, and enforcement. n171 

In American Farm Bureau Federation v. EPA, the plaintiffs n172 claimed that the EPA acted unlawfully in 
setting and promulgating TMDLs because they impeded on the states' rights to implement a TMDL. n173 The 
court held the EPA's efforts to be lawful: upstream regulations of the watershed, EPA's overriding of state 
decision with "backstop" adjustments, and sector and individual source allocations were among the 
regulations validated. n174 

Included in the decision was a detailed outline of the coordinated and cooperative efforts between the 
EPA and the Chesapeake Bay Program (CBP). n175 The CBP n176 entered into an agreement in 2000 with the 
EPA and other Chesapeake  [*281]  partners. n177 This agreement set one goal: "correcting nutrient and 
sediment related problems in the Chesapeake Bay and its tidal tributaries sufficiently to remove [those 
waters] from the list of impaired waters by 2010." n178 A Memorandum of Understanding was later signed 
whereby the parties collectively agreed to work together to cooperatively achieve nutrient and sediment 
targets with the goal of removing the Bay and its tidal tributaries from the 303 (d) list. n179 Thereafter in 2003, 
the seven Bay jurisdictions established cap loads for nitrogen, phosphorus, and sediment. n180 

The Bay jurisdictions reevaluated their nutrient and sediment cap loads in 2007 as part of the agreement. 
n181 The reevaluation revealed that there had been insufficient progress made toward improving water quality 
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to a level that indicated the Bay and its tidal tributaries were no longer impaired by the nutrients. n182 It was at 
a meeting on October 1, 2007, where the Bay jurisdictions and the EPA agreed that the EPA would establish 
a Bay TMDL with a target date of 2025 for all necessary pollution control measures to be in place. n183 

After the EPA put forth nutrient target loads for the major river basins within Bay Watershed, states were 
left to determine their own Water Improvement Plans (WIPS). n184 Phase I directed the states to determine 
how the control measures will be implemented to achieve target loads. n185 Phase II requested that the states 
further divide nonpoint source load allocations and any aggregate point source wasteload allocations among 
smaller geographic areas. n186 Phase III asks for finalized WIPs to ensure achieved water quality standards by 
2025. n187 

 [*282]  American Farm Bureau Federation (AFBF) has appealed the case, contesting that the CWA 
limits the EPA's authority to establishment of TMDL - that the EPA has overreached with respect to the 
Chesapeake Bay restoration efforts. n188 AFBF argues that states have illegally been stripped of their authority 
to determine how to meet the TMDL. n189 The outcome of the district court ruling reinforces the EPA's 
authority to coordinate efforts of nutrient allocation between point sources and nonpoint sources. n190 As 
evidenced by the amici curiae brief from an alliance of Midwestern states' attorney generals within the 
Mississippi watershed, jurisdictions in the Gulf watershed realize they too could be required to regulate NPS 
pollution from agriculture as a party to broader efforts to restore the Gulf of Mexico. n191 

Efforts to decrease the Hypoxia Zone parallel the Chesapeake Bay Preservation Efforts, but organized 
Bay efforts began nearly a decade before organized Gulf efforts. n192 This is significant because the progress 
made by the interested parties may act as a weather vane for efforts of the various groups involved with the 
water restoration efforts in the Gulf. The similarities between Chesapeake Bay restoration efforts and the 
Gulf of Mexico task force are too similar to ignore. n193 The Hypoxia Task Force (HTF) is similar to the CBP, 
in that they are both multi-jurisdictional and represented by authorized decision-makers in their  [*283]  
respective states. n194 Further, the HTF has required participating states to create a plan to reduce nutrient 
levels in the Gulf of Mexico. n195 Both the HTF and the CBP had slow starts: both programs failed to achieve 
significant gains in their preliminary efforts toward water restoration goals. n196 The CBP agreed to allow the 
EPA to set the TMDLs (and corresponding load allocations) in order to meet the water quality standards in 
the Bay, whereas the HTF has not yet requested the federal agency to establish levels on behalf of the Gulf 
jurisdiction. n197 

D. Application of Legal Precedent to the Mississippi/Afalaycha River Basin 
  
 Based on the legal actions in the Chesapeake Bay Watershed region and Florida, Iowa and other states in the 
Mississippi watershed may expect several major shifts in regulation and enforcement of the CWA in the next 
decade. The states in the Mississippi watershed can expect multi-state agreements to be binding. n198 Also, 
there will be continued and even increased interaction between these interest groups, states, and the federal 
government in determining, setting, and monitoring state water quality standards. n199 

The decisions in both Florida and the Chesapeake Bay foreshadow the events transpiring in the 
Mississippi watershed: the increasingly authoritative role of the EPA and society's growing concerns over 
nitrification in costal bodies of water. Presently, Iowa and other Midwestern states in the Mississippi 
watershed, find themselves at a crossroads. Politicians and farmer advocates argue that numeric nutrient 
standards would be costly to establish and enforce. n200 Farmer's opinions are influential: in the Upper 
Mississippi River basin, farmers  [*284]  produce "half the nation's corn, 41 percent of the nation's soybean 
exports, and one-third of all the nation's hogs and pigs." n201 Environmental groups maintain that numeric 
standards are the best possible means for achieving water quality standards, despite the costs of development 
and implementation. n202 There are also costs to the residents and economy of the Gulf if nutrification isn't 
managed well enough to minimize and eliminate the Dead Zone. n203 The question becomes how to find 
middle ground where water quality standards are progressively met while considering and addressing 
farmer's economic concerns associated with water restoration. One concern looming over the debate of 
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numeric nutrient standards is if numeric standards are required, who will set them? Policy-makers, NPDES 
permit holders, and farmers in these Midwestern states must realize the ramifications if they jettison the 
responsibility to establish NNC: that the standards may be set for them. n204 

VI. Implementation of Numeric Nutrient Criteria (NNC) at the State Level 
  
 Whether by choice or by mandate, Iowa's future water restoration efforts may include NNC. n205 While the 
policy debate is still centered on whether NNC  [*285]  should be instated or not, perhaps the more apropos 
conversation should be how Iowa, or other Gulf basin states, could implement NNC. Both policy and science 
are implicated by NNC. The science behind establishing NNC is complicated n206 and will require an 
investment n207 by stakeholders and citizens alike. The policy concerns would include funding for farmers and 
other point or nonpoint source polluters, implementation, and compliance. What effects would such measures 
have on farm work in the field? How would compliance and fidelity be monitored? 

If NNC were adopted, one aspect of implementation may require farmers to develop and follow best-
practice management plans that incorporate the scientifically backed farming methods - like those laid out in 
the Nutrient Reduction Strategy. n208 A few states have begun to implement various programs to address 
water quality. In Minnesota, farmers are required to use a fifty-foot vegetative buffer between their crops 
and nearby streams. n209 In Wisconsin, farmers develop and follow nutrient management plans that incorporate 
tolerable soil losses on cropped fields, use of the phosphorus index to calculate nutrient application, and 
restrictions on timing and location of nutrient applications. n210 In Florida's Everglades Agricultural Area, 
farmers must first obtain permits that indicate compliance with conservation practices before growing row 
crops. n211 Florida's approach is noteworthy for two reasons: farmers can tailor their permit by choosing from 
a variety of conservation practices, and progress is monitored by the Water Management Districts. n212 
Florida's rigorous monitoring system provides timely feedback as to the policy's effectiveness, and this has 
allowed farmers the gratification of knowing their efforts have worked. n213 

 [*286]  Where science establishes the quantified NNC in a water quality standard for a given body of 
water, farmers within any given watershed in the Gulf basin could then implement from a suite of BMP to 
assist in meeting these goals. n214 Farms could develop plans, similar to those in Wisconsin, so that each 
individual farm has a goal tied to a BMP. n215 These plans could be developed with the assistance of county 
extension offices and the vast network of Conservation Districts across the state. n216 

The Soil and Water Conservation Districts could offer a way to regulate and enforce nutrient 
management plans throughout the state. Soil and Water Conservation Districts (SWCD) are creatures of 
statute. n217 There are 100 districts across the state of Iowa, organized conterminously with the counties across 
the state. n218 Iowa has a consortium of 500 elected commissioners through the Conservation Districts of Iowa 
(CDI). n219 The CDI's mission is to "inform, educate, and lead Iowans through our local soil and water 
conservation districts to promote conservation of natural resources." n220 The CDI engages in on-the-ground 
conservation and conservation practice promoting, including working on increasing the amount of crop cover 
on Iowa farmland. n221 

The CDI already has a system in place that could support the type of efforts necessary in supporting 
implementation and enforcement of NPS management. In order to design the most successful and 
comprehensive conservation management plans for water restoration, implementation plans must, among 
others: 

1) Delineate Iowa's varied agroecoregions; 
  
2) Identify the critical source areas and associated characteristics that pose high risks for nitrogen and 
phosphorus loss ... [Note: 3, 4, and 5 omitted.] 
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6) List suites of conservation practices designed to meet water quality standards and maintain the integrity of 
field-edge remedial practices during peak events; 
  
7) Apply policies, education and programs that address social and economic  [*287]  concerns for the 
adoption and implementation of conservation practices; ... 
  
9) Monitor water quality to document the performance of the implemented conservation practices, determine 
if water quality goals are being met and guide further actions if necessary. n222 
  
 This list of considerations is a part of the general mission of the CDI. The organization is divided into 
regions, and promoting a series of practices that work for soil and water conservation within each district 
overcomes the critics of NNS that argue that to set such standards would be implementation of a "one-size-
fits-all" policy. n223 

The primary mission of the CDI is to promote and increase knowledge surrounding best management 
practices in agriculture. n224 SWCD generally have accomplished this goal through the "project powers" 
granted to the districts through the Standard State Soil Conservation Districts Law. n225 At the inception of the 
conservation districts during the New Deal, however, it was conceived that the districts would also have 
enforcement authority. n226 Some states adopted such regulatory authority, but very few districts have acted 
under the authorization. n227 In fact, recommendations that the SWCDs utilize their enforcement authority in 
order to promote the goals of the CWA have gone unheeded for decades. n228 

The power to enforce is crucial to ensure compliance. For example, in the late 1990's, fish kills in the 
Delmarva Peninsula were associated with a toxin from chicken manure, and as a result, Maryland, Delaware, 
and Virginia enacted mandatory nutrient management plans. n229 The three states implemented different  
[*288]  policies: Maryland required farmers to have a state-certified nutrient management plan within three 
years; Virginia enacted a "go slow" approach that only regulated a small sector of farmers and required little 
change in their activities; and Delaware took a comprehensive regulatory approach that was overseen by a 
commission comprised mainly of farmers. n230 Social science researches found at first Delaware farmers 
complied at a substantial percentage while Maryland farmers were "digging in their heels." n231 However, over 
the span of the next five years, Maryland's stricter approach achieved higher levels of compliance. n232 
Maryland sent warning letters and levied small fines to farmers who had not developed the nutrient 
management plan, and was able to obtain near-full compliance. n233 Researchers ultimately recommend that in 
order to achieve the goals outlined for the Delmarva Peninsula, the participating states should "consider more 
frequent and effective farm inspections and significant fines to make noncompliance more costly than 
compliance." n234 

Compliance with an individual's nutrient management plans could be overseen by the CDIs: in 
preparation, planning, and enforcement. This model has worked before: in the late 1980's, concentrated dairy 
farms in Texas severely threatened the water quality in particular watersheds. n235 The Texas legislature 
implemented a "planned intervention" utilizing the Texas Soil and Water Conservation Commissions 
(TSWCC), the Texas Natural Resource Conservation Commission, and legislation which required the 
conservation districts to establish a "water quality management plan certification program" and to 
investigate any complaints related to agricultural nonpoint pollution. n236 If there were a valid concern, then 
the TSWCC would reactively assist in developing a corrective action plan, and where there was no corrective 
action taken, the TSWCC would refer the offender to the Resource Conservation Commission, an 
organization that could, and did, levy fines when necessary. n237 

Examples in other states demonstrate that the enforcement authority of  [*289]  conservation districts can 
be determinative. In Iowa, the CDIs have played a vital role in the past. There is a duty imported to land 
owners of real property where they are expected to "conserve the fertility, general usefulness, and value of 
the soil and soil resources of the state." n238 Iowa's legislature has granted the CDIs the power to "conduct 
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surveys, investigations, and research relating to the character of soil erosion and erosion, floodwater, and 
sediment damages, and the preventive and control measures needed." n239 The CDI has the authority to 
investigate practices used at an individual farm, and to be a party to litigation. n240 This authority - the ability 
to enforce aspects of land use regulations - has the CDI poised to be an integral leader in water quality 
restoration. 

The supportive organization structures are in place. Science studies are in and have reported the suite of 
effective nutrient reduction strategies. The SWCDs have access to farmers. Any policy step taken to fortify 
goals within these structures would be a step in good faith. 

VII. Conclusion 
  
 Restoring the nation's biological, physical, and chemical integrity is a tall order requiring coordinated efforts 
among policy-makers, and a willingness to financially support best management practices. A question has 
been posed to the people of Iowa: "Do we have the courage and determination to work together as a 
functional society to confront and correct the causes of NPS pollution within our state?" n241 Who will 
ultimately determine the water quality standards for our state? Will Iowa's leadership take the initiative to 
establish numeric nutrient standards, or will environmental groups seek to do so through judicial 
intervention? Will Iowa utilize the vast network of farmer-support unifying the State, or will this network 
enable individuals to side-step accountability? The information is clear: our inability to keep nutrients on the 
farm is significantly damaging coastal waters, interior streams, and lakes. Iowa's NRS offers practices, 
which will reduce nutrient loads if implemented with wide distribution and with fidelity. n242 The research 
exists to support agricultural communities in adoptions of the best management practices offered by the 
NRS. n243 However, the missing policy  [*290]  piece must also be put into place to achieve clean waters. 
Setting goals through NNC and farm-management plans would be a good-faith first step. 
 
Legal Topics:  
 
For related research and practice materials, see the following legal topics: 
Environmental LawWater QualityClean Water ActNonpoint Source PollutionEnvironmental LawWater 
QualityClean Water ActWater Quality StandardsReal Property LawWater RightsNonconsumptive 
UsesGeneral Overview 
 
 FOOTNOTES: 
n1.  See Watershed Assessment, Tracking & Environmental Results: National Summary of Impaired Waters and TMDL Information, EPA, 
http://iaspub.epa.gov/waters10/attains_nation_ cy.control?p_report_type=T#status_of_data (last updated Sept. 22, 2015) [hereinafter Watershed 
Assessment].  
 
n2.  33 U.S.C. § 1251(a) (2012); see, e.g., Michelle Perez & Sara Walker, Improving Water Quality: A Review of the Mississippi River Basin 
Healthy Watersheds Initiative (MRBI) to Target U.S. Farm Conservation Funds, 8-9 (World Res. Inst., Working Paper, 2014), available at 
http://www.wri.org/publication/MRBI (noting efforts and groups involved with the water quality of the Gulf of Mexico and its tributaries). See 
generally Partner Organizations, Chesapeake Bay Program, http://www.chesapeakebay.net/about/partners (last visited Jan. 19, 2015) [hereinafter 
Chesapeake Bay Program] (displaying efforts and groups involved with the Chesapeake Bay and its tributaries).  

n3.  See EPA et al., Clean Water: Foundation of healthy Communities and a Healthy Environment 3-4 (2011), available at 
http://www.whitehouse.gov/sites/default/files/microsites/ceq /clean_water_framework.pdf [hereinafter Clean Water].  

n4.  See 33 U.S.C. §§1311(a) & (b), 1314(f)(2)(A) (noting agricultural practices such as tiling and use of synthetic fertilizers are regulated as non-
point sources while animal feeding operations are considered by most states to be point-source pollution); 40 C.F.R. § 122.23 (2015) (stating 
concentrated animal feeding operations (CAFOs) are point sources subject to state National Pollutant Discharge Elimination System (NPDES) 
programs).  

n5.  33 U.S.C. § 1314(f)(2)(A).  

n6.  Id. § 1329(b).  

n7.  See Iowa Dep't. of Agric. and Land Stewardship et al., Iowa Nutrient Reduction Strategy: A Science and Technology-based Framework to Assess 
and Reduce Nutrients to Iowa waters and the Gulf of Mexico § 1, p. 9-10 (2013) [hereinafter Iowa Dep't of Agric.], available at 



Page 99 

http://www.nutrientstrategy.iastate.edu/sites/default/files/ documents/NRSfull-130529.pdf (addressing the challenges of adopting the best 
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 TEXT: 
 [*819]  INTRODUCTION 

The challenges of reducing greenhouse gas emissions have dominated international negotiations and 
national debates about climate change, often leaving the issue of adaptation to climate change in the 
shadows. The focus on mitigation is understandable, given the urgent need to take measures now to avoid 
greater future damage coupled with the fact that adaptation to climate change is a long-term undertaking with 
tangible, immediate demands on society that are now starting to emerge. Nevertheless, society is beginning 
to feel the impacts of climate change, underscoring the need to  [*820]  think more seriously about how to 
prepare for and minimize those impacts  n1 and how to finance the measures that society should take. As a 
recent United States assessment found, "[d]espite emerging efforts, the pace and extent of adaptation 
activities are not proportional to the risks to people, property, infrastructure, and ecosystems from climate 
change."  n2 

This Article examines the role of environmental tax policy in addressing climate change adaptation, 
using the United States as a case study. To provide a concrete setting, it focuses on the challenges of adapting 
to extreme weather events.  n3 It draws in particular on the adaptation implications of Hurricane Sandy, which 
devastated the eastern United States in October 2012, flooded New York City's subways and airports, left 8.5 
million people without power,  n4 and prompted the United States Congress to appropriate $ 51 billion in 
disaster funding.  n5 Whether or not the storm was linked directly to climate change, it illustrates the 
tremendous costs of extreme weather, the need to invest in resilience, and the challenges of financing efforts 
that will restore communities and protect them from future damage. 

After exploring the gap between adaptation costs and funding in general (Part I) and in the case of 
Hurricane Sandy in particular (Part II), this Article considers how environmentally related taxes might help 
fill the gap between the costs of adaptation in the face of extreme weather events and available public 
resources (Part III). It highlights the need to earmark revenue for adaptation to ensure that adequate funds are 
available for short-term responses and long-term investments, and it explores, on an illustrative basis, several 
types of taxes that might generate new, dedicated revenue streams. Although countries with developed 
economies may be in a stronger position to find resources to build resilience than those with emerging 
economies, this case study underscores the fiscal challenge that  [*821]  faces even developed economies and 
the potential role of environmentally related taxes in meeting that challenge. 

I. THE GAP BETWEEN ADAPTATION COSTS AND RESOURCES 

Both internationally and in the United States, reports acknowledge the difficulty of projecting the costs 
of adaptation and yet, even in the absence of hard numbers, recognize the lack of adequate financial 
resources to meet those needs. However, there is relatively little discussion about what types of new revenue 
might fill the gap between adaptation needs and currently available resources apart from international 
negotiations over the obligations of developed economies to help fund adaptation measures for developing 
countries.  n6 



Page 117 

Adaptation, defined as the "process of adjustment to actual or expected climate and its effects,"  n7 will 
inevitably impose costs on society. Some adaptation costs will take the form of investments to reduce or 
avoid the adverse impacts of climate change (resilience costs), and some will involve the costs of responding 
to the impacts of climate change (reactive adaptation), such as the cost of disaster relief after climate-induced 
extreme weather events.  n8 

The global costs, however, remain difficult to quantify.  n9 A World Bank report projected annual global 
adaptation costs ranging from $ 70 billion to over $ 100 billion by 2050, but a recent Intergovernmental 
Panel on Climate Change ("IPCC") report on adaptation expressed low confidence in these  [*822]  and other 
numbers and noted the challenges facing cost studies.  n10 It identified the lack of full coverage of the 
adaptation costs of extreme weather events as one source of low confidence.  n11 

Even in the face of uncertain costs, authorities recognize a gap between anticipated costs and financial 
resources. In its recent survey of adaptation efforts, the IPCC found with high confidence that progress is 
being made on embedding adaptation into planning processes but that implementation is more limited,  n12 in 
part due to the lack of financial resources.  n13 While noting the shortcomings in data about the costs of 
adaptation, it projected with medium confidence a gap between global adaptation needs and available 
funding.  n14 Other reports also cite the lack of financial resources to address adaptation.  n15 

Despite acknowledgments of the cost-resource gap and suggestions that adaptation may yield benefits 
that are quadruple the cost,  n16 there seems to be relatively little overt discussion about how to raise the 
revenue that the public sector inevitably will need to play its role in addressing the consequences of climate 
change. The European Union has suggested that member states could commit part of the revenue from 
auctioning greenhouse gas emissions allowances to fund adaptation.  n17 On the whole, however, adaptation 
funding proposals have focused primarily on the international discussions about developed economies' 
obligations to finance adaptation in countries with developing economies that have occurred under the 
umbrella of the United Nations Framework Convention on Climate Change ("UNFCCC").  n18 An 
Organisation for Economic Co-operation  [*823]  and Development ("OECD") report cites several possible 
reasons why many OECD countries do not identify funding sources or the scale of funding required: funding 
numbers will emerge later in the planning process; speculations about cost may complicate discussions; 
attention to cost may make it more difficult to agree on policy objectives; and/or the issue is not raised 
because public funding is limited.  n19 While some reports look to economic instruments for their ability to 
create incentives for adaptation, such as pricing systems for water that encourage conservation in the face of 
climate-related shortages,  n20 they generally do not focus on economic instruments' potential to finance 
governmental adaptation measures. 

The situation in the United States provides a concrete example of the IPCC's findings about the status of 
adaptation efforts and the lack of financing. Adaptation efforts in the United States are "in a nascent stage."  
n21 In recent years, the federal government has included adaptation in its climate change agenda, but at most 
levels of government, the efforts are generally related more to the initial planning steps than to 
implementation.  n22 An analysis of the conservatively estimated $ 77 billion in federal funding for climate 
change initiatives between fiscal year 2008 and fiscal year 2014 tentatively concluded that most federal 
agencies were devoting a low level of effort to adaptation and that their efforts typically were incremental 
additions to existing programs.  n23 

President Barack Obama has elevated the visibility of adaptation, giving it a place of note in The 
President's Climate Action Plan released in  [*824]  2013.  n24 Pursuant to the plan, the President directed 
federal agencies to engage in a number of adaptation activities and to consider the costs and benefits of 
improving adaptation and resilience with respect to their suppliers and capital investments in infrastructure.  
n25 He created the Council on Climate Change Preparedness and Resilience to facilitate interagency efforts 
and work with state, local, and tribal governments.  n26 He also formed the State, Local, and Tribal Leaders 
Task Force on Climate Preparedness and Resilience to recommend how the federal government might better 
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address climate impacts.  n27 Both task forces reflect the federal recognition that adaptation requires actions at 
all levels of government  n28 and that coordination is needed. 

The current federal approach has been largely numberless. It is not built on comprehensive estimates of 
the economic and fiscal impacts of climate change or projections of the amount that governments in the 
United States will need to spend in order to implement adaptation measures. The Third National Climate 
Assessment, a federal report released in spring 2014,  n29 conveys a message that echoes the IPCC study 
mentioned above.  n30 It notes the lack of estimates of the total economic damage from climate change,  n31 and 
it recognizes the need for research to identify the costs of adaptation measures;  n32 but even without this 
information, it identifies "limited funding" as one of the barriers in its "key messages."  n33 The federal 
government's 2014 UNFCCC Climate Action Report catalogues a sampling of adaptation actions at federal, 
state, and local levels of government,  n34 but it also does not indicate funding levels beyond a discussion of 
U.S.  [*825]  international funding commitments,  n35 nor does it discuss any new mechanisms to finance new 
adaptation activities. 

However, the Obama administration is moving toward a higher level of specificity, starting with a focus 
on the federal fiscal risks of inaction and the need for specific federal resilience programs. The Government 
Accountability Office in 2013 included the impacts of climate change on its list of areas where the federal 
government faces high fiscal risk.  n36 In September 2014 the Director of the Office of Management and 
Budget accentuated the costs of climate change as a major threat to the federal budget and the American 
economy, focusing on the costs of coastal storms, wildfires, and droughts.  n37 In February 2015 the White 
House budget proposal for fiscal year 2016 contained for the first time an assessment of the federal budget's 
exposure to climate risks  n38 and described a portfolio of initiatives to start addressing resilience,  n39 
significantly underscoring the issue in the budget context and attaching numbers to the costs of requested 
programs. 

In sum, from both the broad international perspective and the narrower U.S. perspective, there is a 
common recognition that, despite ambiguities about the cost of climate change and the cost of mitigation, 
society faces a gap between the needs that are emerging and the funding available. The challenge of how to 
fill that gap looms large. 

To place adaptation funding challenges in a specific context, this Article considers the fiscal implications 
of the adaptation demands of extreme weather events  n40--both in terms of reactive adaptation and  [*826]  
building resilience--and, in particular, hurricanes. It draws on Hurricane Sandy, which devastated the eastern 
United States in 2012, as a specific case study. Although Hurricane Sandy has not been causally linked to 
climate change,  n41 it has been used as an example of the events that lie ahead  n42 and as a case study for how 
climate-related sea level rise exacerbates the frequency and severity of extreme weather events.  n43 The need 
to adapt to climate change permeates the report issued by the federally created Hurricane Sandy Rebuilding 
Task Force.  n44 The report mentioned President Obama's Climate Action Plan twenty-six times as it laid out 
plans for rebuilding after the storm and preparing for future resilience.  n45 

Extreme weather events provide a useful, concrete setting for considering the adaptation funding issues 
because the events are very specific and leave behind very tangible impacts with which the public and private 
sectors must contend. As the IPCC noted in its report, adaptation to climate change impacts depends on the 
specific context and place,  n46 so the issues of need and fiscal responses, including the potential role for 
taxation, cannot be divorced from context. Nevertheless, exploring one particular set of adaptation needs and 
potential solutions can help illustrate the challenges we face in financing adaptation more generally. 

II. HURRICANE SANDY: AMICROCOSM OF THE FUNDING GAP 

Hurricane Sandy provides a vivid example of the challenges that governments at all levels confront when 
extreme weather wreaks its damage. The human, economic, and fiscal tolls are substantial and long-term.  
[*827]  Even after significant governmental responses, the process of rebuilding continues today  n47 and 
needs remain unmet.  n48 
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A. The Storm 

Hurricanes in the North Atlantic have increased in frequency, duration, and intensity over the past thirty 
years, in part due to warmer ocean surface temperatures, which in turn result from atmospheric warming 
driven by increased greenhouse gas emissions.  n49 One U.S. study projects an annual cost of $ 35 billion for 
hurricanes and other coastal storms along the east coast and the Gulf of Mexico over the next fifteen years, 
taking into account higher sea levels and storm surges.  n50 Hurricane Sandy was the most recent major 
hurricane. 

The deadliest hurricane to hit the east coast since 1972,  n51 Hurricane Sandy originated in the Caribbean 
and traveled north up the Atlantic Ocean, making landfall in New Jersey on October 29, 2012.  n52 Although it 
did not consistently sustain hurricane status and was a post-tropical cyclone once it made landfall, Sandy still 
covered 1.8 million square miles and its tropical force winds spanned 1,000 miles,  n53 earning its description 
as one of the largest Atlantic storms ever recorded.  n54 It impacted twenty-four states.  n55 In blizzard 
conditions, two to three feet of snow covered parts of western Maryland, Virginia, North Carolina, and 
Tennessee a few hours after landfall hundreds of miles north.  n56 Closer to the mid-Atlantic coast, twelve  
[*828]  inches of rain caused rivers and streams to flood.  n57 The combination of astronomical high tides--
some of the highest of the year--and Sandy's high winds generated a storm surge along much of the east 
coast.  n58 But the hardest hit areas were the coast of New Jersey, the most densely populated state in the 
country, and metropolitan New York, home to 19 million people and the source of 9.5% of the country's 
GDP.  n59 The most intense storm surge of ocean water occurred in the metropolitan New York area.  n60 At 
the Battery at the southern end of Manhattan, nine feet of water covered lowlying areas.  n61 

The storm left devastation in its wake. It directly caused seventy-two deaths in the United States (forty-
eight in New York  n62 and forty-one from the storm surge  n63) and at least seventy-five indirect deaths due to 
conditions during the evacuation and cleanup stages.  n64 The storm damaged an estimated 650,000 houses 
and cut off power for 8.5 million customers, primarily from fallen trees.  n65 

In New Jersey and New York, flooding was a key cause of damage. Vivid images and statistics abound, 
with only a few mentioned here. In coastal New Jersey, the storm surge flooded entire communities, 
sweeping houses off foundations and carrying boats and cars inland,  n66 and left some communities without 
power for months.  n67 The storm surge flooded 17% of New York City's landmass.  n68 In New York City, the 
storm inundated over 23,000 businesses and nonprofit organizations, which employed 245,000 people and 
ranged from small businesses to major corporations,  n69 as well as 88,700 buildings and more than 300,000 
residential units.  n70 Ten percent of the city's population lived in the inundation area, where 80% of the 
housing  [*829]  was built before 1980--before the building code required consideration of flooding.  n71 The 
morning after landfall, over half the country's daily public transit riders found themselves with no service--
the worst public transit disaster in national history.  n72 Passenger train service along the northeast corridor did 
not return to full normal function for three weeks.  n73 The New York City subway system, which closed from 
October 28 (in anticipation of the storm) to November 1, experienced flooding in eight tunnels.  n74 Failures of 
wastewater treatment plants due to damage or loss of electricity sent billions of gallons of sewage into 
waterways.  n75 Hospitals were damaged or affected; schools closed; and people were dislocated from their 
communities and jobs.  n76 Immediately after the hurricane, over 23,000 people sought housing in temporary 
shelters.  n77 

Estimates of damage from Hurricane Sandy vary, depending perhaps on how one counts costs and on the 
knowledge available at any given time. According to one federal study, damage from the storm exceeded $ 
50 billion.  n78 In November 2012 New Jersey Governor Chris Christie estimated that repair and recovery 
would cost $ 36.9 billion for his state alone, and New York Governor Andrew Cuomo estimated $ 42 billion, 
for a total of $ 78.9 billion.  n79 These amounts included $ 7.4 billion  n80 and $ 9 billion  n81 for New Jersey and 
New York respectively to build resilience against future storms.  n82 One study projected economic damage to 
the New York/New  [*830]  Jersey region between $ 30 billion and $ 50 billion,  n83 although according to 
another study, long-term construction may yield net gains due to the positive effects for the construction 
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industry if all the damage is repaired.  n84 A 2014 study examined various resilience scenarios and projected 
that New York and New Jersey would need to spend between $ 12 billion and $ 24 billion to protect against 
flooding, depending on the assumptions.  n85 

B. The Governmental Response Framework 

The events surrounding Hurricane Sandy illustrate the various types of government responses--both in 
terms of reactive adaptation (emergency response and recovery) and building resilience for the future--and 
the allocation of responsibilities and therefore costs among different levels of government. Although 
responsibility for handling disasters usually starts at the local level, the National Response Framework 
recognizes that response is often a partnership among communities, nongovernmental organizations, state 
governments, and the federal government.  n86 The federal government serves as a significant backstop to 
provide important forms of assistance  n87 and over the years has borne an increasing portion of the financial 
responsibility for coastal storms.  n88 The governor of a state may request the President to declare a disaster if 
the governor believes that the circumstances are "beyond the capabilities" of the state and local governments 
and that federal assistance is therefore necessary.  n89 In the wake of Hurricane Sandy, President Obama 
issued disaster declarations in twelve states plus the District of Columbia.  n90 The declaration of a disaster 
allows the federal government to provide relief.  n91 

 [*831]  After a disaster declaration, the Federal Emergency Management Agency (FEMA) can draw on 
the Disaster Relief Fund.  n92 Through the Fund, FEMA can provide individual assistance (for example, to 
help individuals when a storm damages or destroys residences by offering temporary shelter, repairs, and 
rebuilding assistance), public assistance (for example, to repair damage to public infrastructure or help 
government remove debris impairing public rights-of-way), and hazard mitigation assistance (to fund 
projects that will reduce the risk of future damage, such as retrofitting properties or buying out at-risk 
properties).  n93 Other federal agencies also can provide financial assistance. These include the Small Business 
Administration, the Department of Transportation through its Emergency Relief Program, and the 
Department of Housing and Urban Development through its Community Development Block Grant Program.  
n94 Rules govern the extent to which federal funding requires some state or local cost-sharing, but the federal 
government's financial role is significant.  n95 

The federal government also steps in to provide personnel in the event of a disaster. For example, in the 
immediate response to Hurricane Sandy, the U.S. Army Corps of Engineers removed 150 million gallons of 
water from tunnels and subway systems in the greater metropolitan New York area (the equivalent of 227 
Olympic-sized pools),  n96 and 17,000 federal responders, including more than 5,000 FEMA employees, 
addressed storm issues.  n97 In the longer term, FEMA was still staffing recovery offices in New York and 
New Jersey as of February 2015.  n98 

The storm spawned special commissions to help mobilize government efforts. Given the amount of 
damage from the storm, President Obama in December 2012 established the Hurricane Sandy Rebuilding 
Task Force,  n99 composed of representatives of a wide range of federal agencies and led by  [*832]  the 
Secretary of the Department of Housing and Urban Development.  n100 The task force was charged with 
helping to coordinate the rebuilding efforts, improving regional resiliency, and presenting a long-term 
rebuilding plan.  n101 The plan, issued in August 2013, contains a wide array of recommendations.  n102 Two 
months after the storm, New York City created its Special Initiative for Rebuilding and Resiliency, which 
presented a plan for short- and long-term recovery in June 2013.  n103 Also relevant to long-term adaptation, 
the State of New York had previously created a task force to address the problem of rising sea levels, which 
issued a report in late 2010 containing a variety of recommendations.  n104 

In sum, as illustrated by Hurricane Sandy, adaptation involves multilevel governmental responses, both 
in terms of reactive adaptation and building resilience. A major event focuses attention on the need for action 
at all levels. Within this framework, however, significant funding gaps remain. 

C. The Insurance Gap for Property Damage 
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As indicated above, Hurricane Sandy left New York and New Jersey with the task of recovering from 
damage and with costs in the $ 50 billion to $ 70 billion range. Insurance coverage did not adequately cover 
the private sector costs for property damage, causing the private sector to look for relief from the public 
sector. Globally, insurance tends to fall far short of covering losses from extreme weather events: Insurance 
covered only about one-quarter of the total costs of extreme weather events around the world between 1980 
and 2004 ($ 1.4 trillion).  n105 Coverage was higher for Hurricane Sandy but still fell short of what was needed 
to compensate for the losses. According to Swiss Re's 2013 estimates, about half of the $ 70 billion in 
economic losses from Sandy was covered by insurance.  n106 Private  [*833]  insurance picked up the tab for $ 
20 to $ 25 billion, and between $ 10 to $ 15 billion fell on the Federal National Flood Insurance Program 
(NFIP).  n107 

Perhaps not surprisingly, large commercial firms were better protected than smaller firms and 
households. Based on a post-Sandy study of New York City, very large commercial firms tend to obtain 
comprehensive private insurance coverage, including flood insurance coverage.  n108 The private insurance 
market generally offers more selective coverage to other types of property owners.  n109 For homeowners and 
small businesses, the primary potential source of coverage for flood insurance is through the Federal NFIP.  
n110 

Started in 1968,  n111 NFIP provides insurance for policyholders who own property in flood-prone areas, 
including property in the high-risk area where the risk of flooding is 1% (the 100-year flood plain).  n112 
Communities may elect to participate, in which case their residents are eligible for insurance, provided that 
the community follows specific land use guidelines designed to reduce risk.  n113 Purchase of insurance is not 
mandatory unless the property owner obtains a mortgage from a federally regulated lender or receives federal 
disaster relief funding for rebuilding a damaged property.  n114 NFIP also finances mitigation measures, 
particularly for repetitive-loss properties, by helping to cover the cost of raising, moving, or taking down 
buildings,  n115 a program that can be very important to building resilience.  [*834]  These mitigation measures 
serve NFIP's financial interests. Repetitive loss properties constitute 1% of the insured properties but 
generate 30% of NFIP's insured losses.  n116 

Although flood insurance coverage was available through NFIP, New York City estimates that less than 
20% of the residential buildings that were inundated in the storm were covered by NFIP policies.  n117 The 
coverage was low for several reasons. Half of the homes lay outside of the 100-year floodplain identified on 
FEMA's outdated maps  n118 and were not on notice of risk. The inundated area exceeded the floodplain 
marked on FEMA's maps by 53%.  n119 For the half within the mapped flood zone, numerous properties did 
not have mortgages requiring NFIP coverage or did not comply with the insurance requirement for federally 
backed mortgages.  n120 In terms of commercial structures, only 1,400 NFIP policies were in effect for 
commercial properties even though over 26,000 small businesses were inundated.  n121 Even for properties 
covered by insurance, NFIP caps the benefits and limits the coverage for certain elements, such as 
basements, which were hit hard by Sandy's flooding.  n122 Hence, in both the private insurance market and 
through NFIP, insurance did not adequately cover the costs of private losses. Those losses then must either 
fall on the private sector as uncompensated losses or fall on the public sector when the government offers 
assistance. 

 [*835]  Moreover, NFIP insurance premiums have not been adequate to fund NFIP's growing 
nationwide coverage obligations with recent extreme weather events, causing the federal government to step 
in to fill the gap by authorizing NFIP to borrow from the Treasury. In recent years NFIP has been financially 
unsustainable due to subsidized insurance premium rates and a rising number of claims.  n123 Properties in 
high-risk areas that were built before the first flood risk maps are eligible for subsidized insurance rates,  n124 
and the number of subsidized policies has risen due to increased participation and better enforcement of 
mandatory mortgage requirements.  n125 In addition, major flooding in 2005 caused heavy claims records. As 
of early 2013, the program had acquired $ 18 billion in debt from the Treasury, in large part due to claims 
from the massive Hurricane Katrina that devastated New Orleans and the Gulf Coast in 2005.  n126 It then 
faced an additional projected $ 12 to $ 15 billion in NFIP claims from Hurricane Sandy.  n127 Thus, even when 
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property owners obtain flood insurance, NFIP has not allocated the full cost of insurance to those who 
assume the risk of living in the floodplain.  n128 To ensure that NFIP would be able to pay its anticipated 
claims post-Sandy, Congress, in January 2013, authorized an additional $ 9.7 billion in NFIP's borrowing 
authority.  n129 

 [*836]  D. Government Funding Gaps 

The significant gap between insurance coverage and the need to repair and rebuild areas affected by 
Hurricane Sandy put pressure on the federal government for financial assistance.  n130 FEMA's Disaster Relief 
Fund and other federal programs had to step in to provide relief, transferring the financial pressure from the 
private sector and from state and local governments to the federal government and its taxpayers.  n131 But 
existing federal resources were not adequate to address the magnitude of the shortterm response and long-
term recovery and resilience.  n132 Congressional action was necessary to authorize additional funds. 

In December 2012, the White House requested that Congress appropriate $ 60.4 billion in supplemental 
funding in response to Hurricane Sandy  n133 and, in doing so, clearly linked the relief programs with climate 
change and adaptation. The request sought funding in part "[t]o build a more resilient Nation prepared to face 
both current and future challenges, including a changing climate,"  n134 and it proposed allocating $ 13 billion 
(over 20%) to programs that would mitigate the effect of future disasters,  n135 indicating a clear presidential 
emphasis on resilience. 

In January 2013, Congress passed a supplemental appropriation of $ 50.7 billion largely for post-Sandy 
response and resilience.  n136 Although allocated to twenty-one federal agencies,  n137 the lion's share of the 
funding went to the Department of Housing and Urban Development's Community Development Fund ($ 16 
billion) for unmet housing, economic development, and infrastructure needs; to FEMA for the Disaster 
Relief Fund ($ 11.5 billion); to the Department of Transportation's Federal Transit Administration for the 
Public Transportation Relief Program ($ 10.9 billion); and to the Army Corps of Engineers for construction 
($ 3.5 billion) and flood control and coastal emergencies ($ 1 billion),  n138 totaling  [*837]  approximately $ 
43 billion.  n139 To create a sense of fiscal scale, Congress approved on average $ 1.1 billion between 1989 and 
2010 in routine appropriations for the Disaster Relief Fund, but Congress appropriated $ 116 billion during 
the same period in emergency supplemental appropriations for the Fund in response to specific disasters.  n140 
The pattern of business with extreme weather has been to respond to specific crises after the event on a debt-
financed basis, not to build funds in anticipation. 

The recovery and resilience plans that state and local governments presented to demonstrate their need 
for federal funds provide snapshots of the multi-faceted state and local efforts underway and the yawning 
chasms of their unmet needs.  n141 Particularly at a time when many communities suffered from weakened tax 
bases as a result of the storm,  n142 the federal government played a crucial role. Under the "routine" disaster 
framework, the federal government would have responded through its disaster relief programs. With a storm 
of Sandy's magnitude hitting densely populated areas, however, the state and local governments looked more 
desperately to the federal government, and the federal government had to take emergency measures to 
provide significant funding for short- and long-term needs. Even still, a gap remains. 

New York City's recovery and resilience plan illustrates the financial scope of the task, the extent to 
which the city relies on federal funding to achieve its goals, and the remaining gap. The 2013 plan, A 
Stronger, More Resilient New York, contains a wide array of measures to rebuild and to  [*838]  make the 
city more resilient to climate change in the future.  n143 Estimating the cost of projects that can be completed 
within ten years, the plan concluded that the public cost will be approximately $ 19.5 billion--$ 14 billion for 
resiliency investments and $ 5.5 billion for private and public housing recovery, business recovery, and the 
city agencies' costs of immediate response to the storm.  n144 It estimated that the federal government will fund 
$ 8.8 billion, the city will finance $ 5.5 billion through its capital budget (plus $ 40 million (with 
philanthropies) for small businesses and mold removal programs), and utility ratepayers will fund about $ 1 
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billion of the improvements.  n145 Closing the remaining gap, estimated at $ 4.5 billion, will require other 
strategies, including the possibility of seeking an additional supplemental appropriation from Congress.  n146 

Thus, Hurricane Sandy illustrates how an extreme weather event creates the immediate need for 
emergency response, and it demonstrates the magnitude of the long-term investments in recovery and 
resilience. At the same time, it shows that insurance does not adequately cover private property damage. 
With pressure on government to protect the immediate public health, safety, and welfare, and to finance 
repairs to both public sector and private sector property, state and local governments look intensely to the 
federal government for human and financial assistance. Yet the federal government is not immediately 
equipped to respond in full magnitude but must instead dig deep into its pocket (and therefore the federal 
taxpayers' pockets) to produce special appropriations. Even with those appropriations, gaps remain and state 
and local governments continue to seek other sources of revenue, including the federal government. With 
repeated events of this nature, governments at all levels increasingly need to think about their fiscal capacity 
to respond--and potential sources of new revenue. 

Hurricane Sandy also stands as a stark reminder of the need to invest in building resilience before 
extreme weather events wreak their havoc. Communities need to prepare themselves in advance of disaster in 
order to reduce the harm to people and property and the financial, human, and ecological cost of that damage. 
Adaptation involves not only reactive  [*839]  adaptation through response but also building resilience over 
the long term in anticipation of the consequences of climate change. 

III. THE SEARCH FOR NEW REVENUE TO FILL THE GAPS 

A. A Disquieting Quiet on the New Revenues Front 

In the face of the United States' increasing needs to address adaptation, both in its reactive and 
prospective senses, there are still relatively few concrete proposals for funding sources actively on the table, 
and there is no coherent national strategy for funding. The following examples of adaptation discussions 
illustrate the sparse proposals for new sources of revenue, even after the loud wakeup call that Sandy and 
other storms have sounded. 
 
The State, Local and Tribal Leaders Task Force on Climate Preparedness and Resilience, created by 
executive order in November 2013  n147 pursuant to President Obama's Climate Action Plan,  n148 was charged 
with recommending how the federal programs can increase their attention to resilience and support state, 
local, and tribal efforts.  n149 However, its charge did not explicitly address the issue of the need to find new or 
larger sources of revenue to fund programs. The Task Force's November 2014 report highlighted a number of 
initiatives, such as regulatory reforms, better governmental coordination, technical assistance, and increased 
attention to resilience in the course of making expenditure decisions.  n150 Financing issues maintained a very 
low profile. Perhaps not surprisingly, in light of the Task Force's charge, the report did not discuss the need 
for new sources of federal tax revenue that could assist state, local, and tribal governments. It instead framed 
the federal government's role in finding new revenue in terms of its potential to serve as an incubator of 
ideas. Without supplying details, it recommended that the government explore and pilot "innovative 
financing strategies," citing as examples public-private partnerships, bonds, and special districts that could 
finance investments that would yield lower  [*840]  insurance premiums in the future, as well as the 
possibility of private sector funding for resilience investments.  n151 

In the context of Hurricane Sandy, publicly available governmental analyses of new funding sources 
appear to be limited. The sixty-nine recommendations in the federal Hurricane Sandy Rebuilding Task 
Force's 2013 report focused largely on ways to harness existing federal programs to improve recovery and 
long-term resiliency efforts and improve coordination among federal, state, and local governments.  n152 
Although the report generally did not highlight the need for new funding sources or propose any new federal 
funding, it showed some interest in exploring other revenue sources, citing the Task Force's efforts to help 
states consider how to finance resilience for energy infrastructure through customer fees or other revenue 
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streams, the possibility of using public-private partnerships to leverage federal rebuilding funds, and the 
potential for an increased role of philanthropies and other non-profit organizations in rebuilding efforts.  n153 

New York State's 2010 pre-Sandy report on the need to address rising sea levels recommended that the 
State explore mechanisms to fund adaptation. It suggested potential tax or fee approaches, such as taxes on 
new construction of buildings with values of $ 1 million or more, a "coastal users' tax" on hotels and vacation 
rental properties, and increased or new permitting fees on construction in the coastal risk management zone, 
as well as non-tax mechanisms and further pursuit of federal funding.  n154 The stated two-year timeframe for 
this exploration has now passed, and it does not appear that these suggestions have been enacted or officially 
proposed. A post-Sandy New York State commission charged with studying the resilience of the State's 
infrastructure recognized the need for funding but did not target a specific source of revenue, instead 
recommending that the  [*841]  State identify "the widest possible range of revenue sources, including 
Federal grants, taxes, user fees, and targeted programs."  n155 

New York City's 2013 post-Sandy resiliency plan contemplated the possibility of applying a modest per-
square-foot assessment to buildings in the financial district to finance a flood protection system consisting of 
permanent landscaping and deployable floodwalls, but it concluded that the likely opposition would render 
the concept "relatively speculative."  n156 It also urged New York to consider an advocacy group's proposal for 
a toll system for access to the central business district.  n157 Although that idea predated Sandy and related 
primarily to transit issues, the report noted the policy nexus between vehicle usage and climate change 
mitigation and suggested the toll could help fund resiliency.  n158 The city's subsequent April 2014 report on 
rebuilding and resilience efforts post-Sandy stated that the Office of Recovery and Resiliency would 
"explor[e] alternative financing mechanisms for recovery and resiliency investments" but provided no 
elaboration.  n159 

To a significant extent, the paucity of specific, legislatively active proposals for new sources of state or 
local revenue is understandable. Raising new revenue is difficult in the contentious, anti-tax environment that 
has dominated U.S. political discussions in recent years, an environment exacerbated by a sluggish economy 
sensitive to price increases. In addition, the $ 50 billion supplemental appropriation by Congress following 
Hurricane Sandy helped satisfy a number of immediate needs, and revenues from that appropriation are still 
working their way through the spending pipeline. 

 [*842]  Nonetheless, it is important to heed Hurricane Sandy's lessons about the magnitude of the need 
for revenue to respond and build resiliency, and to start seriously exploring mechanisms that can help ensure 
adequate funding for climate change adaptation in the future. Revenue from new taxes is obviously not the 
only path toward achieving adaptation goals. For example, regulations can demand higher standards for 
construction practices; government may require recipients of federal funds to follow certain adaptation-
friendly practices; and government can raise general tax rates or issue bonds to provide the funds needed to 
invest in disaster response and more resilient infrastructure. This Article, however, focuses on the potential 
role of new environmental taxes and fees that could help finance adaptation beyond current levels of funding. 
It cannot claim to provide a comprehensive set of proposals but instead is designed to present some specific 
ideas to illustrate the types of policy and design considerations that might influence the development of a 
more comprehensive funding plan. 

B. Principles Guiding the Design of New Revenue Streams for Adaptation 

Before delving into possible measures that could fund adaptation, it is useful to think briefly about 
propositions or principles that might guide the choice and design of specific tax measures and the choice of 
the level of government at which they will operate. Every new tax (or fee) proposal requires decisions about 
what to tax, who should pay the tax, and where the revenue should be directed. Those decisions define the 
character of the tax. 

1. Earmark the Revenue 
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The first proposition for purposes of this Article is that government needs new streams of tax revenue 
that are dedicated solely to adaptation programs, regardless whether they are aimed toward reactive 
adaptation or building resiliency.  n160 As a preliminary matter, one should note that a tax instrument designed 
for earmarking is in large part driven by its revenue-raising function, unlike a classic Pigouvian 
environmental tax, which  [*843]  obtains its raison d'etre from the behavioral impact of the tax itself.  n161 
The tax rate will depend primarily on the amount of revenue needed, not the cost of the taxed activity's 
externalities. This is not to say that the tax rate may not also influence behavior as a co-benefit; the 
behavioral impact will depend on how high the tax rate is. 

The Hurricane Sandy case study illustrates the need for substantial amounts of new revenue to meet 
adaptation needs, but it also suggests that government could benefit from having earmarked funds on hand to 
respond immediately to disasters and to build resiliency in the longer term. Earmarked funds would allow 
government to avoid the potential pitfalls of the normal, annual budgetary process. Although the earmarking 
technique is controversial in the public finance field because it can limit budgetary flexibility and build 
entrenched fiefdoms,  n162 earmarking may offer a significant benefit both when government faces a high risk 
of unpredictable, costly events that will demand a time-sensitive response and when government needs to 
start setting aside assets for large, future investments. 

In terms of the immediate demands after a disaster, Hurricane Sandy demonstrates the need to have 
ready access to funds to ensure a timely response and the difficulty in meeting this need through routine 
budgetary processes--both reasons for earmarking tax revenue. The federal government has a long history of 
under-funding disaster relief as part of the routine budgetary process. FEMA's annual appropriations for its 
Disaster Relief Fund in the normal budgetary course between 2001 and 2011 ranged from $ 800 million in 
2003 to a high of $ 2.2 billion in 2002.  n163 Yet demand for greater federal disaster relief had been increasing 
during that period as the number of natural disasters escalated.  n164 As a result, Congress had to issue 
supplemental appropriations to respond to demand in all but two years and even enacted three supplemental 
appropriations in 2005 and again in  [*844]  2008.  n165 Between 2001 and 2011, Congress authorized over $ 
80 billion in supplemental funding for the Disaster Relief Fund, including $ 43 billion in 2005 when storms 
punished the Gulf of Mexico.  n166 

This shift away from the routine appropriations process is understandable, given the desire to adjust the 
size of the relief to the unpredictable magnitude and timing of disasters.  n167 However, Hurricane Sandy 
illustrates how supplemental post-disaster relief can fall prey to larger, contemporaneous political issues. 
President Obama's $ 60.4 billion supplemental appropriation proposal, submitted in early December 2012, 
was caught in the political crossfire over limits on federal spending and the looming fiscal cliff that had 
brought Democrats and Republicans to loggerheads.  n168 A modified $ 50.7 billion proposal finally passed 
Congress on January 27, 2013, ninety-one days after Sandy hit.  n169 The emergency relief approach also tends 
to rely on deficit financing,  n170 further heightening the tensions over whether to authorize relief. A reliable, 
earmarked revenue stream would allow government to build a reserve in anticipation of future needs, bypass 
the political brinksmanship and potential delays of emergency legislation, and avoid the risk of using deficit 
financing to fund the needs.  n171 

The principle of earmarking new revenues is not limited to meeting the demands for immediate response 
to disaster: Government needs dedicated funding to build resilience on a prospective basis, even in the 
absence of dramatic events. The benefits of adaptation reportedly are four times the cost, suggesting that 
long-term investment in resilience is money well spent.  n172 However, the rationale for earmarking funds for 
long-term  [*845]  investments in climate resilience differs from that for saving for immediate disaster 
response. Building new public physical infrastructure or fortifying existing infrastructure, such as roads, 
bridges, seawalls, or stormwater management facilities, will often require significant governmental 
investment. At a time when national infrastructure is already in need of major improvements,  n173 adaptation 
to climate change only increases the urgency and the cost. New streams of dedicated revenue can help ensure 
that governments build the funding necessary to accomplish these purposes in the long term. Otherwise, 
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short-term demands that are immediately pressing and apparent may trump long-term needs, leaving the 
latter under-funded.  n174 

Although one should always be healthily wary of building dedicated funds that can subvert the normal, 
democratic budgeting process, unpredictable emergency needs and high-cost, long-term investments can 
justify earmarking. This Article does not delve into the important substantive and procedural issues of how to 
administer disbursements from earmarked funds, but that omission is not meant to diminish the significance 
of those issues. 

2. Try to Place the Burden on the Polluter or Beneficiary, Even If Imperfectly 

A second proposition is that the burden for adaptation measures should fall, as much as possible, on the 
polluters who contribute to the need for adaptation and/or are the beneficiaries of adaptation. As discussed 
below,  [*846]  and as others have concluded,  n175 it can be difficult to precisely match polluters or 
beneficiaries with the adaptation problems. The need for adaptation in large part arises from the polluters of 
the past, many now long gone and who were spread around the globe. The present and future beneficiaries 
may not always be easy to identify,  n176 and choosing beneficiaries raises significant equity issues.  n177 
However, some rough justice correlation may help build a stronger rationale for a new tax and help justify 
the dedication of the revenue. The alternative is to place the burden on taxpayers as a whole through a 
general tax and--under the earmarking rationale--to dedicate some portion of the general revenue to 
adaptation. Diverting a stream of general tax revenue into an earmarked fund, however, tends to run counter 
to tax traditions in the United States.  n178 

Linking the adaptation payment obligation, where possible, to a class of polluters or beneficiaries is 
likely to mean that the tax base (what is being taxed) will bear environmentally related features. If the 
polluters are paying for adaptation, the tax should be keyed to the polluting activities. If the beneficiaries are 
paying for the value they receive from the adaptation activity, the payment is likely to be based on an 
inherently environmental benefit. 

This proposition does not preclude using general revenues for adaptation purposes. For example, it may 
be entirely appropriate to fund some amount of federal disaster relief from the general budget, as has 
happened in the past. The nation as a whole has a commitment to take care of its own in times of severe 
need, so base-level emergency funding from the general budget can be justified. As argued above, however, 
the magnitude and potential unpredictability of disasters relating to climate change and the cost of building 
resiliency warrant special measures that the general budget may not be able to sustain. 

 [*847]  3. Match the Funding Responsibility for Adaptation to the Appropriate Level of Government 

When thinking about new taxes, a basic design question is which level of government should impose the 
tax. One ideally would match the type of public interest at stake for any given adaptation goal with the level 
of government.  n179 The type of public interest relevant to adaptation taxes is reflected in how the revenue 
would be spent. For example, the cost of building the resilience of local infrastructure might best be paired 
with local taxes, consistent with the U.S. tradition of using local taxes to finance local water and local road 
systems. The cost of fortifying assets of national significance, such as the integrity of the interstate highway 
system and the electricity grid, may warrant federal funding (in keeping with the longstanding practice of 
using federal taxes on gasoline to help fund the highway system). 

Admittedly, it can be difficult to neatly separate federal, state, and local public interests. Some ostensibly 
localized interests, such as the uninterrupted functioning of Wall Street for the sake of New York City's 
economy, have significant national implications. A seawall that can protect New York City against flooding 
has direct local benefits, but it also protects the economy of the region and the well-being of major national 
institutions and markets.  n180 Hence, matching the type of public interest to the level of government provides 
only rough guidance subject to wide discretion. 
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History also creates presumptions about which level of government will assume responsibility for the 
costs. As illustrated by the Hurricane Sandy case study, the federal government played a major role in 
providing immediate disaster relief--a role that presumably will only expand as climate change provokes 
more extreme weather events. Given this tradition, it seems unlikely in the near term that this responsibility 
will entirely shift back to state and local governments, rendering it necessary to find new sources of revenue 
for federal disaster relief. Nor should the responsibility necessarily move away from the federal government. 
As suggested above,  [*848]  the federal government has an enlightened self-interest in assisting in times of 
significant need even if the effects are localized. 

The nature of the tax base may also influence the choice of the level of government. For example, if the 
tax is directed at emissions from industries that operate nationwide, a federal tax may be more appropriate as 
a matter of environmental and economic policy. If the targeted activities are more local in nature, a state or 
local tax may be more suitable. Relatedly, certain levels of government traditionally have relied more heavily 
on certain types of tax bases than others, creating a tradition that can inform the use of new environmentally 
related taxes. For example, local governments rely heavily on local property taxes to fund municipal 
services, given the local nature of the tax base and the direct correlation between real property and the 
benefits that municipal services provide. 

The remainder of this Article explores four possible sources of increased revenue. The proposals below 
are offered as a means of considering, on an illustrative basis, how taxes can fund adaptation and how the 
propositions outlined above might apply. They do not purport to create a detailed policy agenda but rather to 
inspire other thoughts about measures that might fill the gap between adaptation needs and resources. Nor are 
they filtered through the screen of political reality. However, it is important nonetheless to start thinking 
about how to conduct the search for new revenue. 

C. An Exploration of Potential Adaptation Taxes 

1. Carbon Taxes 

Given that the need for climate change adaptation is driven in large part by greenhouse gas emissions, it 
is logical to consider imposing part of the cost of adaptation on those emissions under a "polluter-pays" 
approach. As others have noted, a carbon tax does not perfectly match the tax base and taxpayers with the 
use of the revenue--funding adaptation. The cost ideally would be imposed largely on past emissions, which 
are the source of current and future adaptation needs, but it is both administratively and politically 
challenging to impose liability retroactively.  n181 However, present and future emissions will continue to 
contribute to the need for adaptation. 

One practical solution is to forgive the sins of the past but impose a tax on the emitters of the present and 
future, particularly given that many  [*849]  emitters (including all of us during our lives) have also 
contributed to the emissions in the past. By dedicating the revenue to adaptation purposes through an 
earmarked fund, present and future emitters can build an adaptation endowment that will help address the 
needs of the future. Apart from not imposing retroactive liability, a tight policy correlation exists between the 
pricing mechanism and the use of the revenue. If the sole purpose of the tax is to fund adaptation needs, the 
tax rate would be set according to estimates of need, not according to Pigouvian internalization principles, 
but a tax of any magnitude might nonetheless serve mitigation as well as adaptation goals. To provide a sense 
of scale of the potential revenue, a tax of just $ 5 per ton of greenhouse gas emissions, adjusted upward 
slightly each year, would generate about $ 200 billion in the first ten years.  n182 

The co-existence of regulatory regimes that limit greenhouse gas emissions does not preclude the 
additional imposition of a carbon tax inspired by adaptation needs.  n183 Because regulations do not create a 
ban on emissions, it is appropriate to impose a tax on the remaining emissions to recognize their 
environmental consequences and their contribution to the need to adapt in the future.  n184 An adaptation 
carbon tax could also be one component of a larger carbon tax. 
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Such a tax is suited to the federal level. As illustrated above, the federal government needs revenue to 
fund national interests in disaster relief and to build the resilience of infrastructure of national significance. It 
makes sense to link this revenue need to a carbon tax; emissions occur and  [*850]  travel nationwide.  n185 
Using a federal carbon tax to generate revenue would create a more uniform price signal than would state-
specific emissions taxes. Moreover, taxing emissions nationally provides a relatively equitable distribution of 
the burden of adaptation across the nation. Although it is possible that a carbon-intensive region might pay a 
share of the tax that does not align perfectly with the benefits it will receive from the use of the revenue, the 
consequences of the emissions reach far beyond that region. In addition, the regional equity issues may 
diminish when one considers the full range of adaptation challenges, including river flooding and tornadoes 
in the Midwest and forest fires in the West.  n186 

The idea of attaching a price to greenhouse gas emissions that can help fund adaptation is not novel. The 
European Union's Emissions Trading Scheme for greenhouse gas emissions has moved toward increased 
auctioning of emissions allowances, and the European Union has indicated that member states should use at 
least half of the revenue for climate change purposes, including adaptation.  n187 In the United States, a bill 
calling for a federal "carbon pollution fee" would dedicate the revenue from fees on imported carbon-
intensive goods (in effect, the revenue from a border tax adjustment) in large part to state and local 
adaptation programs.  n188 Although emissions are global in nature, this proposal's matching of international 
emissions with domestic adaptation shifts the adaptation cost overseas, creating a somewhat awkward policy 
nexus. As another example, an advocacy organization that grew out of Hurricane Sandy's effects on New 
Jersey has called for Congress to create an Extreme Weather Relief and Protection Fund financed through 
carbon pricing, although it has not specified any details about the pricing mechanism.  n189 However, it is time 
to start considering the concept in the United States on a more mainstream basis. 

While defining the specific uses of a new federal fund for adaptation and designing its administrative 
structure lie beyond the scope of this Article, two general points are worth considering. First, the dedicated  
[*851]  revenue stream could address both the immediate response to extreme weather, supplementing 
existing programs, and longer-term recovery and resilience programs, perhaps building new initiatives. 

Second, although a federal adaptation fund could be available in large part for direct spending programs, 
it could also be used to finance programs that leverage other dollars, such as through the creation of an 
infrastructure bank. An infrastructure bank could provide a pool of capital that regional, state, and local 
interests could draw upon to invest in resiliency infrastructure projects. This approach would give the federal 
government an appropriate role as a source of capital, while not saddling it with the ultimate cost of the 
projects, which might be more appropriately borne by non-federal entities. 

The infrastructure bank concept is gaining momentum. The European Investment Bank is already 
funding water and transportation adaptation projects in Europe and elsewhere, such as a flood barrier to 
protect St. Petersburg  n190 and resilient transportation infrastructure in the Port of Rotterdam.  n191 In the United 
States, President Obama has proposed a national infrastructure bank for a wide range of federal and regional 
infrastructure projects to address the needs of water, transportation, and energy infrastructure.  n192 Although 
not yet explicitly encompassing adaptation, the proposal could handily be used to incorporate resiliency 
projects. New Jersey recently created an energy resilience infrastructure bank using federal funding for 
Hurricane Sandy relief,  n193 and New York  [*852]  Governor Cuomo has announced his intention to establish 
an infrastructure bank.  n194 Regardless of the level of government that creates and holds the bank, the 
infrastructure bank concept would be well-suited to funding projects that will generate their own stream of 
revenue, such as through tolls or consumer fees, to repay the bank over the course of time. 

2. Dark Cloud Taxes 

The American and global economies are undergoing a technological revolution in which 
communications and the means of doing business are increasingly dependent on electronic, Internet-based 
resources. For example, the "cloud," recently novel, is growing fast. "'Most enterprises no longer look at 
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[the] cloud as an if,' said Tom Kershaw, director of Google's cloud platform, 'They look at it as a when.'"  n195 
Cloud services encompass data centers, networks that connect the data centers to consumers, and the 
consumers' end-user devices.  n196 They have been defined as services "provided to computers and other end-
user devices as a utility over a  [*853]  network, using shared infrastructure that includes data centers, 
hardware, software and other infrastructure."  n197 By providing on-demand access to computer resources over 
an external network, cloud services are a significant step away from the tradition of maintaining IT services 
installed and managed on site.  n198 By 2012, the New York Stock Exchange used a third-party data center to 
handle and store the 2,000 gigabytes (or four trillion bytes) of data it generates each day,  n199 and by 2013, the 
majority of businesses in the United States used shared or private clouds for their digital needs.  n200 

E-sports represent just one example of the rampant growth in consumer-oriented products that rely on 
cloud services. In October 2013, a streamed e-tournament of League of Legends drew 8.5 million 
simultaneous online viewers, equivalent to the viewers of the decisive game in the Stanley Cup hockey 
competition.  n201 Twitch, a video-streaming company that gamers use, was founded in 2011 and bought by 
Amazon in 2014 for almost $ 1 billion.  n202 With 55 million unique users in July 2014, Twitch was the fourth-
largest user of Internet bandwidth in the United States and had invested in at least fifteen data centers.  n203 In 
terms of email alone, a 2014 report found that every sixty seconds, 204 million emails are exchanged 
globally.  n204 And retail sales increasingly occur over the Internet. The same 2014 report stated that Amazon 
sells $ 272,000 of merchandise every minute through its virtual salesroom.  n205 

 [*854]  Cloud services may seem invisible to businesses and consumers, who are often unaware that 
they are even using the cloud,  n206 but the cloud nonetheless leaves an environmental footprint. One study 
reports, for example, that transporting one gigabyte of data over a network requires the energy contained in 
one pound of coal.  n207 To create a sense of scale, one wireless provider estimates that two gigabytes a month 
allows a user to spend fifteen minutes a day streaming music and ten minutes a day watching a video.  n208 
Greenpeace has found that, "[i]f the cloud were a country, it would have the fifth largest electricity demand 
in the world."  n209 In 2013, U.S. data centers, which constitute just one element of the cloud in one country, 
consumed 91 billion kilowatt-hours of electricity--enough to power all the households in New York City for 
two years.  n210 While major cloud companies such as Amazon, Apple, and Google have committed to 
increasing their use of renewable energy sources,  n211 they represent only a very small percentage of global 
data center capacity.  n212 

It is difficult to precisely assess the emissions profile of the cloud.  n213 Federally mandated reporting 
requirements fall on the primary emitters, such as power plants and manufacturers,  n214 although voluntary 
protocols are being developed to help those who choose to identify the emissions  [*855]  associated with 
data centers, networks, and consumer devices.  n215 However, even if the cloud's emissions are indirect, it may 
still be advisable to hold cloud services and their users responsible for those emissions. 

This Article does not explore the question whether electronic ways of doing business leave a smaller 
carbon footprint than traditional methods. That question involves complex calculations. For example, using 
the cloud to listen to one song requires less energy than the manufacture and shipping of a CD, but streaming 
a high-definition movie one time requires more energy than making and distributing a DVD.  n216 This Article 
instead accepts the premise that e-services are part of the global economic and social fabric and are here to 
stay, regardless of the relative carbon merits of a traditional economy and the new digital economy of cloud-
based services. The analytical baseline is not the emissions associated with the old economy but rather 
expectations for the new economy. This Article also assumes that cloud services will only increase in the 
years to come, given the growing appetite for instant communications. As one researcher noted, "'[t]hat's 
what's driving that massive growth--the end-user expectation of anything, anytime, anywhere.'"  n217 More 
efficient computing capabilities only increase the level of traffic.  n218 

Why not tax the externalities of the new, digital way of doing business from the start, both to start 
building the endowment that will help society adapt to future environmental consequences and to inform 
behavior? Instead of responding to the impacts of fully developed industries after the fact, as would happen 
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with a traditional carbon tax on industry, policymakers could plan prospectively and design policies that 
would impose responsibility from the point of technological infancy; they could consider what this Article 
will dub "dark cloud taxes." 

Dark cloud taxes could impose on present and future polluters their share of adaptation costs. As in the 
case of the carbon tax discussion above, the match is not perfect. Some adaptation is attributable to the 
generations of emissions that resulted from the "old" economy, but that flaw in alignment should not excuse 
contributions from new polluters for their share of present and future responsibility. 

Dark cloud taxes logically would fall within the domain of the federal government. The ability of states 
to tax the cloud is riddled with legal  [*856]  complexities,  n219 but more fundamentally, federal taxes 
synchronize with the boundary-less nature of cloud services and the advisability of having a consistent, 
nationwide approach to the cloud. Moreover, the boundary-less cloud logically could contribute to some of 
the geographically expansive adaptation problems. For example, revenue might be especially appropriate for 
federal investments in building the resilience of the electricity and telecommunications grids, upon which the 
cloud is so dependent. Dark cloud taxes may, in some instances, thus serve to implement both a polluter-pays 
approach and a beneficiary-pays approach. 

Dark cloud taxes might target different components of cloud services in different ways. For example, 
data centers could be taxed based on the carbon profile of their energy consumption, thus imposing a higher 
tax on centers heavily dependent on electricity produced from coal than on those that draw more on 
renewable energy. This form of dark cloud tax would link directly to the environmental consequences of 
increased dependence on data centers. It could not only secure funding for long-term adaptation needs but 
also raise awareness of data centers' emissions profiles, influence choices about energy sources, and highlight 
the need for greater energy efficiency.  n220 

Alternatively, purchasers of network services could be subject to a tax correlated to usage as a proxy for 
emissions. This approach would target the actual carbon footprint less precisely, given the potential difficulty 
of precisely matching upstream actual emissions profiles with consumers' actual downstream network usage. 
However, until such time as clean energy sources predominantly fuel the cloud, it could provide some rough 
justice allocation of future adaptation costs. Although some might perceive a tax as imposing an 
inappropriate burden on access to an important engine of communication and the economy,  n221 the tax would 
assign responsibility  [*857]  for emissions and send an educational signal that might encourage energy 
conservation and reliance on renewable resources. 

Either approach would serve as a surrogate for a carbon tax on the primary emitters. As a result, dark 
cloud taxes would remain viable only if the government does not fully execute the adaptation carbon tax 
option described above--or if a broader carbon tax or some other carbon pricing mechanism does not fully 
internalize environmental costs of climate change, including adaptation. 

It is important also to note that this dark cloud tax concept is fundamentally different from other cloud 
tax issues that have been discussed in policy and academic circles, such as whether states should tax network 
services or products sold over the Internet and how to tax income generated by cloud services for income tax 
purposes.  n222 Those tax issues do not rest on the cloud's environmental footprint; the distinguishing feature of 
the dark cloud tax concept is that it focuses on the environmental implications of the cloud. 

While this Article can only introduce the general concept of environmental cloud taxes on a preliminary, 
tentative basis, the next step would be to explore design details. One of the critical issues for further analysis 
is which services and products would be taxed. There is, of course, the foundational question whether to 
focus on data centers or network services, but other issues exist as well. For example, would a tax be limited 
to cloud services or also include non-cloud data centers and internal networks--and how do tax and 
environmental policy rationales influence those decisions?  n223 Emissions accounting protocols under 
development may help inform the development of design details, both in terms of identifying the most 
environmentally appropriate tax base (what would be taxed) and  [*858]  administratively feasible points of 
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taxation.  n224 There is also the possibility that dark cloud taxes might be integrated into a broader tax linked to 
other features of the cloud, such as e-waste and the need to fund cybersecurity measures. 

For purposes of this Article, however, the basic point is that policymakers could consider the idea of 
taxing a burgeoning activity that will generate additional emissions in the future and contribute to adaptation 
demands. Dark cloud taxes could generate earmarked revenue to help cover those costs. In addition to 
funding adaptation, the mere imposition of the taxes could help change behavior. The taxes could create a 
financial incentive for data centers to focus on the carbon profile of electric utilities and energy efficiency, 
not just on the cost of electricity.  n225 Importantly, they could also raise consumer awareness that the cloud is 
neither invisible nor clean as our electronic appetite grows. Accelerated usage will add environmental costs, 
many of which will be borne by the generations of the future. 

3. Adaptation Fees or Taxes on Impervious Surfaces 

One of the consequences of extreme storm events is heightened levels of intense precipitation and 
resulting flooding. Impervious surfaces accelerate the amount of stormwater runoff because they reduce the 
landscape's natural ability to absorb rainfall, and they contribute to flash flooding.  n226 According to one 
report, an acre of parking lot generates sixteen times more runoff than an acre of meadow.  n227 As a result, 
adaptation to climate change calls for coping with increased runoff, reducing the amount of impervious 
surfaces, and using green infrastructure measures to improve the landscape's ability to assimilate 
precipitation and runoff. A tax or fee on impervious surfaces could both provide funding to finance gray and 
green infrastructure measures and create an incentive to minimize impervious surfaces. 

 [*859]  Although the ultimate polluters are those who generate the greenhouse gas emissions that 
provoke the need for adaptation, landowners and managers who rely heavily on impervious surfaces are also 
implicated in that they contribute to the need for adaptation. They are also the beneficiaries of government 
services that deal with the consequences of their pollution. Hence, fees or taxes on impervious surfaces link 
to the polluter-pays and beneficiary-pays principles and reduce the need to place costs on the general public. 

For several decades, the United States has regulated stormwater runoff to control flooding  n228 and more 
recently to protect water quality under the federal Clean Water Act.  n229 In the context of climate change 
adaptation, the focus is more directly on water quantity than water quality, but increased flows of 
stormwater inevitably invoke issues of water quality as well. Heavy downpours can overwhelm wastewater 
systems, causing flooding and the release of untreated stormwater and wastewater into water bodies.  n230 
Although the federal government can incorporate stormwater quantity considerations into its Clean Water 
Act programs and funding mechanisms,  n231 climate change is very likely to exacerbate the gap between 
currently available funding for water infrastructure projects and future needs.  n232 Furthermore, the 
responsibility for implementing stormwater  [*860]  control measures rests largely with the states and 
therefore with local governments.  n233 The increased level of funding that will be necessary and the emphasis 
on local-level control over stormwater management each create a logical match between local responsibilities 
and local funding mechanisms, such as fees or taxes. 

A large number of local governmental bodies or water authorities around the United States--over 1,400 
in 2013--are already using fees on impervious surfaces to help finance stormwater control measures under a 
system called "stormwater utilities."  n234 The "utility," which is usually more in the nature of a financing 
mechanism than a service-providing utility, collects the fees and disperses the revenue for stormwater 
programs.  n235 For example, the State of Maryland recently required counties and municipalities subject to the 
Clean Water Act's stormwater discharge requirements to impose a fee on impervious surfaces, the revenue 
from which must be dedicated to the implementation of stormwater management plans.  n236 The legislation 
allows each governmental body to design the structure and rate of the fee, including relief when landowners 
implement advanced stormwater management practices or use stormwater management facilities.  n237 

Nationwide, about 80% of the stormwater utilities base their fees on units of impervious area (known as 
"Equivalent Residential Units"), creating a "you pave, you pay" system that operates regardless of the 
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relative proportion of impervious and pervious surfaces on the property.  n238 Others base the fee on the 
percentage of impervious area relative to the whole (known as the "Intensity of Development" system) or on 
the basis of runoff from both impervious and pervious areas, with lower rates for the pervious areas (known 
as the "Equivalent Hydraulic Area").  n239 As of 2013,  [*861]  the three states hit hardest by Hurricane Sandy-
-New York, New Jersey, and Connecticut--did not have any fee-based stormwater utilities.  n240 

The stormwater utility concept could be readily expanded to cover the need to adapt to higher levels of 
stormwater associated with climate change. Existing stormwater utilities could adjust their rates to provide 
the financing necessary to invest in higher levels of protection against runoff, and local or county 
governments without existing programs could institute fees, provided they either have or obtain the state 
legal authority to impose fees. Such an approach would maximize the co-benefits of improving water quality 
and coping with current and increased quantities of stormwater. It could also change behavior by creating a 
financial incentive for landowners to both minimize impervious surfaces and invest in green infrastructure or 
stormwater reduction measures. One would, of course, need to coordinate the fees with other programs that 
create incentives. For example, New York City offers a one-year property tax abatement for the construction 
of a green roof.  n241 If New York City were to create a stormwater utility and impose a fee on impervious 
surfaces, it might instead want to provide a feereduction for green roofs. 

The revenue from fees or taxes on impervious surfaces could be used to invest in measures that help 
control flooding and reduce runoff, including investments in green infrastructure. If structured as a fee, the 
relationship between the cost imposed on properties and the mitigation or treatment benefit provided by the 
use of the funds would need to be sufficiently reasonable to avoid a legal challenge that the fee is instead a 
tax.  n242 A local jurisdiction would, of course, need to be sure that it has the legal authority to impose these 
measures. 

One might also consider the use of this technique at levels of government higher than the municipal or 
county level. For example, it might be possible to create a stormwater utility on a multi-jurisdictional 
watershed basis, provided that upstream payers receive some benefit from downstream investments if the 
utility imposes a fee. In addition, one would  [*862]  consider the relationship to existing environmental 
regulatory regimes. Where environmental regulatory regimes create regional water quality standards, such as 
in the multi-state Chesapeake Bay area,  n243 a regional or state-level approach might be attractive. Expanding 
the use of fees or taxes on impervious surfaces is not necessarily politically easy. As Maryland found, it is 
easy for opponents to call the fees a "rain tax,"  n244 artfully invoking both antipathy toward taxes and the 
thought that people are paying for something that falls from the heavens over which they have no control. 
 
4. Real Estate Transfer Taxes 

Another source of revenue for climate change adaptation might be real estate transfer taxes. Real estate 
transfers in themselves do not generate greenhouse gas emissions, but they arguably bear some links to the 
need for extreme weather adaptation measures. As indicated in the discussion of impervious surfaces, the 
built environment contributes to stormwater runoff, creating secondary polluter status. It also can place 
people in locations where they are at risk of flooding or storm surges, where they may be beneficiaries in 
need of assistance. Even transfers of undeveloped land can embody a linkage because transfers often lead to 
new development. Although modest increases in real estate transfer taxes are not likely to significantly 
change behavior,  n245 they can provide funding to help finance ameliorating adaptation measures. For 
example, they could help fund stormwater control programs under the polluter-pays approach, such as the 
purchase of open space or financing of green streets, or measures that would protect vulnerable areas against 
storm surges under the beneficiary-pays approach, such as water walls or restoring natural shorelines. 

As in the case of stormwater utilities, some jurisdictions in the United States have a history of using real 
estate transfer taxes to fund environmental purposes. The State of New York, for example, imposes a $ 2 tax 
on every $ 500 of sales price,  n246 the proceeds of which are deposited in  [*863]  its Environmental 
Protection Fund.  n247 Money in the Fund is allocated by the annual state budget to a variety of purposes 
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including open space protection.  n248 In 2014, over 100 environmental groups asked the State to increase 
allocations to the Fund to help "'municipalities to become more resilient and reduce risks from storm 
impacts.'"  n249 When authorized by state legislation, local communities can also impose dedicated transfer 
taxes, as has happened in the Peconic Bay area of Long Island, New York.  n250 Using the funds specifically 
for adaptation purposes may require revisions in the enabling legislation.  n251 

Investment of the revenue in adaptation can also produce co-benefits. For example, using funds to 
protect open space that can help reduce stormwater runoff or protect populations from storm surges and 
flooding can yield other ecological benefits, such as habitat preservation and protection of groundwater 
recharge areas. At the same time, the investment decisions should consider the role of other programs. For 
example, local funds that might be used to move current development out of the floodplain should be 
coordinated with FEMA's Hazard Mitigation Fund, which can help finance the removal of vulnerable 
structures from high-risk flooding areas. 

Real estate transfer taxes are not the only way to associate the costs of adaptation with the development 
that exacerbates the need for adaptation or that needs protection from climate change impacts. Stormwater 
utilities could achieve some of the same goals, as described above. Exaction fees imposed at the time of new 
development can contribute to necessary green and gray public infrastructure, although those fees do not 
apply to existing development. Local governments also have the opportunity to create special assessment 
districts, which can impose the cost of new, protective infrastructure on those directly benefiting.  n252 Real 
estate transfer taxes, however, offer the benefit of generally occurring when money is changing hands in the 
course of transactions. They may also provide greater  [*864]  flexibility over the use of the revenue than the 
tighter burden-to-benefit linkage underlying exactions and special assessment districts. 

It is appropriate to consider the use of real estate transfer taxes at the state and local level, rather than at 
the federal level. While the federal government and many states tax the gains generated by the sale of 
property, states have traditionally maintained control over real estate transfer taxes, applying a percentage tax 
to the sales price. Adjusting real estate transfer tax rates and purposes to address adaptation would follow this 
traditional allocation of taxation practices. As the New York transfer taxes illustrate, the taxes could operate 
at the state or local levels, subject to how taxing authority is distributed in any particular state. State or 
regional level taxes create the opportunity to coordinate adaptation funding goals on a broader watershed 
perspective than municipal taxes might allow. 

5. A Brief Synthesis 

The following chart captures some of the analytical highlights of these proposals. 
  
Table 1: Possible Adaptation Taxes for Extreme Weather Events (Storms) 
Tax Level of Linkage between 
 government adaptation needs and 
  taxpayer/tax base 
Carbon tax Federal Present and future emitters 
  pay for collective sins of the 
  past, assume responsibility 
  for their emissions, and 
  invest in future resilience 
     
     
Dark cloud Dark cloud Present and future emitters 
taxes taxes contribute to future 
  adaptation needs from start 
  of new technology's growth 
Impervious Local or Contributors to runoff pay 
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Tax Level of Linkage between 
 government adaptation needs and 
  taxpayer/tax base 
surface taxes regional for measures to reduce or 
and fees  control 
     
Real estate State, regional, Built environment 
transfer taxes local contributes to exposure to 
  climate change risks 
     
Tax Use of revenue 
   
   
Carbon tax Immediate disaster 
 relief; infrastructure 
 investments of 
 national 
 significance; 
 funding for 
 infrastructure bank 
Dark cloud Investments in e-related 
taxes adaptation 
 measures, such as 
 resilience of grid 
Impervious Resilience of local 
surface taxes water systems; 
and fees investments in 
 green infrastructure 
Real estate Investments in 
transfer taxes defensive systems; 
 relocation projects; 
 land conservation 

 [*865]  The suggestions above serve as examples of possible fiscal instruments that could fund 
adaptation. They share similarities but also illustrate differences. They all bear some attributes of a polluter-
pays and/or a beneficiary-pays approach, linking either responsibility or benefit to the obligation to pay. 
They all fall short of pure cost-internalization standards under a Pigouvian ideal. Therefore they may not 
influence behavior in the optimal fashion under economic theory, but they nonetheless can send an 
informational message about the linkage between human activities and climate change that may help change 
attitudes in a more subtle fashion. They all create dedicated funding sources that would be used for 
adaptation. In doing so, they offer the policymakers and administrators who design the programs flexibility 
to determine the most cost-effective and prudent forms of adaptation investments--although the details of 
implementation lie beyond the scope of this Article. They differ in terms of the level of government at which 
they would operate, determined in accordance with the level of government most involved with the 
adaptation activities on which the new revenue would be spent and in light of traditional and legal 
differentiations of taxing authority among different levels of government. The carbon and cloud taxes would 
constitute new taxes; the taxes or fees on impervious surfaces and real estate transactions build on systems 
that already exist and therefore may be politically easier to implement. 

Each of these proposals and others that might be included in Table 1 must be judged against a much 
more sophisticated matrix of funding alternatives than this Article allows. Such a matrix would start with a 
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more detailed analysis of the existing funding programs for various types of adaptation measures at all levels 
of government in order to identify the existing policy infrastructure and gaps in both coverage and levels of 
funding. It would incorporate the full range of government financing options, such as current-year financing 
through the use of general revenue, bond financing, grants from various levels of government, and resources 
from the philanthropic sector: The merits of new fiscal instruments that finance dedicated funds must be 
examined against the alternatives. The matrix would also include ways in which governments can prepare for 
adaptation without direct spending, such as use of their regulatory power and, in particular, their land use 
planning authority. 

A fundamental part of the analysis of alternatives inevitably will involve the question whether it is 
appropriate to create new streams of revenue for a dedicated purpose--adaptation. A dedicated revenue 
source will at least partially remove adaptation from the political jockeying that inherently accompanies the 
annual budget-making process at all levels of government when multiple priorities must compete for limited 
dollars. That  [*866]  removal may be particularly important for adaptation measures, given the public health 
and safety at stake and the need for investments that may be disproportionately large in relation to normal 
budgetary demands. However, the creation of dedicated funds of any magnitude represents a substantial 
reorientation of customary governmental budgetary procedures. It also brings center-front the policy question 
of how a society with limited dollars should allocate its resources between mitigation and adaptation. This 
Article has argued that governments need to start setting aside funds for increased investment in adaptation, 
but it recognizes that adaptation alone is not sufficient. The matrix for considering policy instruments that 
promote adaptation must also include current and potential climate change mitigation measures. Those 
measures will not only affect the analysis of future adaptation needs but also allocation of costs across the 
public and private sectors of society. The question of who should pay for adaptation, and how much, cannot 
be divorced from the question of who bears the cost of mitigation. 

CONCLUSION 

As Hurricane Sandy illustrates, extreme weather poses tremendous fiscal challenges for federal, state, 
and local governments. With relatively few dedicated funds on hand, they must scramble to try to meet the 
immediate need to respond and rebuild. The insurance market offers only limited assistance in covering 
losses. Governments also need the resources to invest in building resilience against future threats even if they 
have not yet experienced disaster. Governments at all levels should look for new sources of tax revenue to 
dedicate to adaptation to extreme weather events--and to the full range of adaptation needs. Hurricane Sandy 
serves as a microcosm of a much larger universe of adaptation needs. 

The tax and fee proposals portrayed above are far from an all-inclusive list of the potential to use 
environmentally related taxes or fees to provide funding for climate change adaptation. They serve only to 
illustrate the potential role of green taxes and some of the conceptual issues that might arise. The particular 
taxes that one might use for any particular adaptation need will depend on the type of adaptation action, an 
assessment of who most logically should bear the cost, and the appropriate level of government that should 
serve as the tax collector and dispenser of funds. There is no one right set of answers, given the breadth of 
policy and political questions involved. However, the time has arrived to start seriously considering the 
funding options in light of the significant gaps we face between the need for adaptation and the resources 
currently at hand. 
 
Legal Topics:  
 
For related research and practice materials, see the following legal topics: 
Energy & Utilities LawElectric Power IndustryState RegulationGeneral OverviewEnvironmental 
LawClimate ChangeReal Property LawZoning & Land UseBuilding & Housing Codes 
 
 FOOTNOTES: 
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Margot J. Pollans, 2015, The Safe Drinking Water / Food Law Nexus.  32 Pace 
Environmental Law Review 501. 
 
TEXT: 
 [*501]  

At 2 AM on August 2, 2014, the Ohio Environmental Protection Agency issued the following warning to 
the citizens of Toledo: "Do Not Drink." n1 The Ohio City's tap water was contaminated with microcystin, a 
toxin that can cause diarrhea, vomiting, and abnormal liver function. n2 The source was an algal bloom in 
Lake Erie resulting from high levels of agricultural fertilizers and animal waste. n3 For three days, Toledo 
residents drank only bottled water. 

This is just one of many similar examples of agricultural contamination of urban drinking water 
supplies. Creating a physical connection between urban and rural communities, this pollution highlights the 
need for an environmentally-minded and systems-based food and agriculture law. 

Despite over forty years of extensive federal regulation of water pollution, agricultural waste, most of 
which enters drinking water as "nonpoint source pollution," remains a significant threat to safe drinking 
water as well as aquatic ecosystems. Climate  [*502]  change threatens to exacerbate this threat. n4 
Furthermore, the Clean Water Act's failure to address these harms is well documented. n5 The Act provides 
no federally enforceable mechanism for mitigating nonpoint source pollution. Many have proposed solutions 
including radical amendments of the statute itself, aggressive state action to fill the gap, and expansion of the 
United States Department of Agriculture's conservation programs which pay farmers to change their 
practices to reduce water contamination. n6 

As a component of food law, the Clean Water Act's failure to address agricultural water pollution must 
be understood as a back drop to a companion federal statute: the Safe Drinking Water Act (SDWA). n7 The 
SDWA requires the Environmental Protection Agency (EPA) to set drinking water standards for harmful 
contaminants, and it requires that public water utilities meet those standards either through water filtration 
and treatment, or through source water protection. n8 

The SDWA is widely attacked, particularly by local government officials, as an unfunded mandate 
imposing  [*503]  excessive, and often unjustified, costs on local governments. n9 Critics argue that its 
uniform and risk-averse requirements reflect the need to devolve authority to states to engage in more 
location-specific standard setting. Proponents argue that the cost and complexity of risk assessment 
combined with the need to provide uniformly clean water to all, justify federal intervention. n10 

This debate, which focuses on the SDWA in isolation from the Clean Water Act, misses a central flaw 
in the structure of the SDWA. As implemented by the EPA and the states, the SDWA assigns primary 
responsibility for provision of clean water to municipal and regional water utilities that often have little or 
no control over drinking water sources. 

Where point source pollution is the primary threat to safe water, this allocation is reasonable. Water 
utilities are simply providing a backstop to ensure that water, whose content is often already heavily policed 
under the Clean Water Act, is safe to drink. 

By contrast, where the primary threat to safe drinking water is nonpoint source pollution, water utilities 
provide what is often the first line of defense. Of the nearly ninety pollutants for which the EPA sets SDWA 
standards, at least twenty-four enter  [*504]  waterways through agricultural nonpoint source pollution. n11 
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The list includes pesticides, herbicides, nitrates, and microbial contaminants from animal waste. n12 Without 
independent source controls, water utilities must engage in burdensome cleanup in order to meet SDWA 
standards. n13 

Taken together, the Clean Water Act and the SDWA thus assign primary responsibility for nonpoint 
source pollution cleanup to water utilities. Although both statutes envision a role for states in establishing 
source control programs, neither statute mandates such controls, and many states have declined to develop 
robust programs. n14 In the remainder of this essay, I will draw three conclusions about this dynamic. 

First, in the long run, particularly if predictions are correct that climate change will exacerbate the risk of 
drinking water contamination from agricultural pollutants, the dynamic described in the preceding 
paragraphs could serve as an  [*505]  important catalyst for change. n15 As filtration and treatment costs rise, 
water utilities and the state agencies overseeing them will continue to seek alternative approaches, including 
using litigation to reallocate mitigation costs from municipal ratepayers to farmers. n16 They may also put 
pressure on state governments to develop more comprehensive nonpoint source pollution regulatory 
programs. Public support for such efforts may also increase in response to high salience contamination 
events, such as the Toledo incident described above. In other words, this type of extremely costly and public 
pollution in urban areas creates a constituency for environmental protection that may not have existed before. 

Second, the failure to regulate nonpoint source pollution creates an arbitrary assignment of pollution 
abatement costs. The extent to which a water utility provides the first line of defense or merely end-of-line 
finishing cleanup depends on the nature of the pollution source. n17 Those within the direct ambit of 
agricultural  [*506]  water pollution must take on this extra cost; utilities outside that ambit need not. This 
concern is a more specific variation of the general concern that the statute imposes uniform standards on 
utilities facing highly variable compliance costs. n18 Indeed, this is a standard critique of many types of 
uniform federal regulations. n19 

What is different and particularly troublesome here is that the variation stems from underlying disparate 
application of the "polluter pays" principle. Because a large category of polluters are not responsible for the 
costs of the water pollution they cause, a subset of water utilities are saddled with extra costs. Ratepayers 
ultimately bear the burden of this arbitrary allocation of costs. Although there is some federal and state 
financial assistance, a substantial portion of increased compliance costs falls to water users. n20 

This allocation of responsibility is often inefficient. In some cases, it is less costly to control the source 
than it is to filter or treat at the tap, particularly where increased contamination  [*507]  necessitates building 
entirely new treatment facilities. n21 In theory, if a water utility determines that source protection is cheaper 
than building or renovating a treatment or filtration facility, it should engage in Coasian bargaining and pay 
for protection rather than build or renovate the treatment or filtration facility. n22 Some water utilities are able 
to take control of their source water via land purchase or through green payments to land owners to reduce 
their pollution. n23 New York City is one of the best examples of a large urban water system that has 
successfully protected its source waters and does not filter its water. n24 But for many municipalities and 
water utilities the transaction costs to take control of source water are simply too high. These transaction 
costs may include, among others, difficulty identifying sources, lack of political will at the state level to 
develop nonpoint source pollution controls, lack of will  [*508]  among polluters to engage in negotiation, or 
lack of expertise at the public water utility about source control options. n25 

The ancillary benefits of prevention at the source - beyond safer drinking water - also sway this cost 
benefit analysis. Prevention at the source protects aquatic ecosystems, creating benefits for biodiversity, the 
recreation industry, the fishing industry, and for agriculture itself where pollution affects sources of irrigation 
water. n26 Agricultural nonpoint source pollution generates numerous environmental and human health costs. 
The SDWA mitigates only one of those costs. 

Finally, as the title of this essay suggests, the interaction between the two statutes must be understood in 
the broader context of the food system. Water is food too. I mean this in the literal sense: the Food Drug and 
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Cosmetic Act defines food as "articles used for food or drink for man or other animals." n27 But, water is 
often excluded from discussions about the importance of protecting our food system. The agriculture industry 
has been very successful at curbing federal environmental regulation. n28 Among the industry's wide-ranging 
rhetoric is the argument that meager regulation generates the benefit of cheap food, which we all enjoy. But 
letting farmers off the hook in the name of cheap  [*509]  food is less justifiable, if it was ever justifiable, if 
the spillover cost is expensive water. n29 

Even worse, the interplay between the Clean Water Act and the SDWA pits cities against agricultural 
areas, and residential communities against farmers. Although some urban water utilities and environmental 
protection agencies have or could enter into cooperative relationships with their rural hinterlands, others will 
take a more antagonistic path. n30 This antagonism perpetuates the perception of an urban/rural dichotomy and 
obscures the mutually dependent relationship between the two that is the basis of a healthy food system. n31 

To return to the theme of this symposium, reconceptualizing the future of environmental law, the 
dynamic between the SDWA and the Clean Water Act highlights the need for a systems approach to 
thinking about environmental regulation of the food system. n32 Water is an environmental system in physical 
space. It feeds farms (as irrigation water), it collects their pollution (from irrigation and stormwater runoff), 
and it feeds municipalities (as drinking water). This system crosses political jurisdictions. A regulatory 
system that creates antagonism across jurisdictions makes this physical system more difficult to manage. n33 

 [*510]  Access to safe drinking water is nearly ubiquitous in this country. Efficient (as in cost 
minimizing) preservation of this resource requires reconciliation of the various statutory schemes that govern 
the resource and the various political jurisdictions that manage it. Food Law, as an outgrowth of 
environmental law, among other things, provides a useful lens through which to approach this reconciliation. 
As an emerging discipline, Food Law invites a fresh examination of water as a complex element of the food 
system, drawing together what otherwise might be disparate environmental law questions related to equitable 
access to safe drinking water, preservation of aquatic ecosystems, and transitions to sustainable agriculture. 
 
Legal Topics:  
 
For related research and practice materials, see the following legal topics: 
Environmental LawWater QualityClean Water ActNonpoint Source PollutionEnvironmental LawWater 
QualitySafe Drinking Water ActGeneral OverviewTortsStrict LiabilityHarm Caused by AnimalsGeneral 
Overview 
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n24.  See, e.g., About Watershed Protection, NYC Envtl. Prot., http://www.nyc.gov/html/dep/html/watershed_protection/ab out.shtml (last 
visited Feb, 27, 2015), archived at http://perma.cc/ZQ5X-BMTR; New York City Water Supply, N.Y. State Dep't of Envtl. Conservation, 
http://www.dec.ny.gov /lands/25599.html (last visited Feb. 27, 2015), archived at http://perma.cc/ZM3P-M7M6.  

 
 

n25.  Even New York City would likely not be able to achieve the level of source control it now enjoys had it not taken significant steps to 
obtain that control over a century ago. In the late nineteenth century, the City annexed lands and protected large swaths of land for watershed 
protection at a time when there was widespread support for this kind of aggressive step to protect the City's economic competitiveness and 
with little resistance from the surrounding territories. See generally Matthew Gandy, Concrete and Clay: Reworking Nature in New York 
City 18-23 (2003) (retelling the history of New York City's water infrastructure and the political context's that made its development 
possible). Given changed political circumstances this model would be difficult, if not impossible, to replicate today.  

 
 

n26.  See Marc O. Ribaudo et al., Economics of Water Quality Protection from Nonpoint Sources: Theory and Practice 23-25 (1999), 
available at http://www.ers.usda.gov/media/1385896/aer782.pdf, archived at http://perma.cc/ 79YA-87W7.  

 
 

n27.  21 U.S.C. § 321(f)(1). While the EPA regulates tap water through the SDWA, the Food and Drug Administration regulates bottle 
water as a food pursuant to the Food Drug and Cosmetic Act (FDCA).  

 
 

n28.  See Megan Stubbs, Cong. Research Serv., R41622, Environmental Regulation and Agriculture 15 (2014), available at 
http://fas.org/sgp/crs/misc /R41622.pdf, archived at http://perma.cc/L539-5Q6X.  

 
 

n29.  Another way to think about this is that water contamination is itself a food safety issue. Water safety law thus suffers from a similar 
critical flaw with the recent food safety modernization. Neither statute adequately addresses sources of cross contamination. Just as the 
SDWA provides no mechanism to address nonpoint source pollution, the Food Safety Modernization Act provides inadequate mechanisms 
to protect leafy greens and other fresh produce from contaminated runoff from concentrated animal feeding operations. 42 U.S.C. § 300f-g; 
FDA Food Safety Modernization Act, Pub. L. No. 111-353, 124 Stat. 3885 (codified as amended throughout title 21 of the U.S. Code).  

 
 

n30.  See supra text accompanying note 16.  
 
 

n31.  William Cronon, Nature's Metropolis: Chicago and the Great West, at xiv-xv (1992).  
 
 

n32.  See, e.g., Jody Freeman & Daniel A. Farber, Modular Environmental Regulation, 54 Duke L.J. 795 (2005) (calling for "a high degree 
of flexible coordination across government agencies as well as between public agencies and private actors" to allow for creative and bigger 
picture problem solving).  

 
 

n33.  Many scholars have recognized the mismatch between environmental systems and political systems and have considered how political 
systems should approach environmental regulation in light of both this fact and the fact that environmental systems themselves are 
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extraordinarily complex. See, e.g., J.B. Ruhl, Thinking of Environmental Law as a Complex Adaptive System: How to Clean up the 
Environment by Making a Mess of Environmental Law, 34 Hous. L. Rev. 933, 981 (1997).  
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