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When Congress adopted comprehensive amend-
ments to the Federal Water Pollution Control Act 
in 1972,1 commonly known as the Clean Water 

Act (“CWA”),2 the nation faced an immense challenge in 
addressing the human health and environmental conse-
quences of water pollution. Key pollution sources included 
industrial discharges; “nonpoint source” runo! from farms, 
city streets, and other intensive land uses; and inadequate 
facilities for the proper collection, treatment, and disposal of 
municipal sewage and sewage treatment residuals3 (“munici-
pal sewage systems”).4

With respect to municipal sewage (the principal focus of 
this article), the biggest challenge was to pay for the collec-
tion and treatment systems needed to serve a rapidly grow-
ing and urbanizing U.S. population while meeting the new 
technology-based treatment requirements5 and ambient 

1. Congress "rst passed the Federal Water Pollution Control Act in 1948, Pub. L. 
No. 845, 62 Stat. 1155 (1972) (codi"ed as amended at 33 U.S.C. §§ 1251–
1376 (2006)), and amended it several times thereafter before passing the “mod-
ern” version in 1972. See William H. Rodgers, Jr., Environmental Law 
§ 4.1.A.4.a (2d ed. 1994).

2. See Clean Water Act (“CWA”), 33 U.S.C. §§ 1251–1386 (2006).
3. In addition to liquid e2uent from municipal sewage, municipalities face the 

equally challenging problem of managing large volumes of sewage sludge, 
or “biosolids,” generated during the sewage treatment process. See Dade W. 
Moeller, Environmental Health 203–08 & "gs. 8.5–8.6 (3d ed. 2005) 
(describing typical sewage treatment processes and depicting generation of 
sludge at end of process). 

4. 4e 1972 law addressed a wide range of water pollution problems. See S. Rep. 
No. 92-414, at 77 (1972), reprinted in 1972 U.S.C.C.A.N. 3668, 3742–44; 
and see generally Robert W. Adler, Jessica C. Landman & Diane M. Camer-
on, The Clean Water Act 20 Years Later 1–12 (1993) (discussing impetus 
for and history of the 1972 legislation).

5. For municipal sewage discharges, Congress required a minimum of secondary 
treatment. CWA §§ 301(b)(1)(B), 1314(d)(1), 33 U.S.C. §§ 1311(b)(1)(B), 

water quality goals6 established in the CWA. To meet those 
needs, Congress expanded pre-existing programs to provide 
federal "nancial aid to municipalities to build or upgrade 
municipal sewage systems.7 In Title II of the CWA,8 Con-
gress established (1) a “construction grants” program with 
federal subsidies to "nance municipal sewage systems9 and 
(2) related planning provisions to ensure that federal fund-
ing was used as e!ectively as possible.10 From 1970 to 1995, 
the federal government invested over sixty-one billion dol-
lars in the construction grants program.11 In 1987, Congress 

1314(d)(1) (2006). EPA de"ned secondary treatment by regulation in terms 
of minimum removal of biological oxygen demand (“BOD”), suspended solids 
(“SS”), fecal coliform bacteria, and pH. 40 C.F.R. § 133 (2012). For a descrip-
tion of secondary treatment processes and pollutant removal e9ciencies, see 
Moeller, supra note 3, at 205–07.

6. In addition to minimum technology-based treatment requirements, all point 
source discharges also must meet supplemental “water quality-based” e2uent 
limitations as necessary to meet water quality standards adopted to protect 
bene"cial uses in speci"c water bodies. CWA §§ 301(b)(1)(C), 302, 303(c)–
(d), 33 U.S.C. §§ 1311(b)(1)(C), 1312, 1313(c)–(d) (2006). For municipal 
sewage discharges, compliance with water quality-based limits typically re-
quires additional measures to reduce nutrients (nitrogen and phosphorus) and 
other “tertiary” or other “advanced” wastewater treatment methods to meet 
water quality standards. For a general description of tertiary treatment meth-
ods, see Moeller, supra note 3, at 207–08.

7. Congress "rst provided federal assistance for municipal sewage systems in 1956 
and sequentially increased that assistance over time prior to the 1972 law. See 
S. Rep. No. 92-414, at 1–2, reprinted in 1972 U.S.C.C.A.N. 3668–70.

8. CWA §§ 201–301, 33 U.S.C. §§ 1281–1301 (2006).
9. Id. at §§ 201(g), 202, 205, 33 U.S.C. §§ 1281(g), 1282, 1285 (2006).
10. See id. §  201, 33 U.S.C. §  1281 (requiring waste treatment management 

plans); id. § 204, 33 U.S.C. § 1284 (2006) (identifying conditions for federal 
construction grants); id. § 208, 33 U.S.C. § 1288 (2006) (providing for area-
wide waste treatment management plans); id. § 218, 33 U.S.C. § 1298 (2006) 
(specifying cost-e!ectiveness requirements). President Nixon initially vetoed 
the 1972 Act, citing as his primary rationale not the law’s ambitious pollu-
tion control requirements, but rather the accompanying massive federal price 
tag. See Arthur B. Federman, !e 1972 Water Pollution Control Act: Unforeseen 
Implications for Land Use Planning, 8 Urb. Law. 140, n.1 (1976). Congress 
quickly overrode President Nixon’s veto by an overwhelming margin. See id. 
“4e House of Representatives overrode President Nixon’s veto by a vote of 
247 to 23, with 160 members not voting.” 118 Cong. Rec. H10271 (daily ed. 
Oct. 18, 1972). “One day earlier the Senate overrode President Nixon’s veto by 
a margin of 52 to 12 with 36 not voting.” 118 Cong. Rec. S18554 (daily ed. 
Oct. 17, 1972).

11. U.S. Envtl. Prot. Agency, EPA-832-R-00-008, Progress in Water Qual-
ity: An Evaluation of the National Investment in Municipal Waste-
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replaced the construction grants program with a revolving 
loan fund.12 Although Congress provided an additional six-
teen billion dollars to states to capitalize those funds,13 this 
e!ectively transferred most of the "scal burden of construct-
ing and upgrading municipal sewage systems back to states 
and cities.

By some measures, Title II of the CWA was among the 
Act’s most successful initiatives. Between 1972 and 2008, the 
number of people in the United States served by advanced 
wastewater treatment increased from under 8 million to 113 
million, and the population served by less than secondary 
treatment14 dropped from 50 million to fewer than 4 mil-
lion.15 According to EPA, these investments resulted in sig-
ni"cant reductions in pollutant discharges, despite equally 
signi"cant increases in the amount of sewage accepted by 
the nation’s treatment systems.16 #ose reduced discharges, 
in turn, generated measurable improvements in some mea-
sures of water quality downstream of major municipal treat-
ment facilities.17

Despite the hundreds of billions of dollars that federal, 
state, and local governments invested to improve water and 
wastewater infrastructure in the past forty years,18 and the 
even higher amounts to operate and maintain those facilities 
(“O&M costs”),19 prospective municipal sewage system fund-
ing needs in the United States in 2012 are similar to those 
faced in 1972.20 #e nation needs similar levels of invest-

water Treatment ES-2 (2000) [hereinafter Progress in Water Quality]. 
Adjusted for in2ation, this amounted to $96.5 billion in constant 1995 dol-
lars. Id.

12. Water Quality Act of 1987, Pub. L. No. 100-4 §  212(a), 101 Stat. 21–28 
(codi"ed as amended at 33 U.S.C. § 1381 (2006)).

13. Progress in Water Quality, supra note 11.
14. Secondary treatment refers to the minimum level of treatment Congress 

deemed acceptable for municipal sewage, and is de"ned more speci"cally by 
regulation. CWA §  301(b)(1)(B), 33 U.S.C. §  1311(b)(1)((B) (2006); see 
Moeller, supra note 3, at 173; 40 C.F.R. § 133 (2012) (de"ning the level of 
control attainable through use of secondary treatment).

15. U.S. Envtl. Prot. Agency, EPA-832-R-10-002, Clean Watershed Needs 
Survey 2008 Report to Congress ix (2010) [hereinafter Clean Water-
shed Needs Survey]. Approximately three quarters of the U.S. population 
is now served by centralized wastewater collection and treatment systems. Id. 
Moreover, a large percentage of treatment facilities that do not attain second-
ary treatment are subject to statutory waivers for certain ocean discharges. See 
CWA § 301(h), 33 U.S.C. § 1311(h).

16. Progress in Water Quality, supra note 11, at ES-5 (reporting forty-"ve per-
cent decline in biological oxygen demand (“BOD5”) loadings in the face of 
thirty-"ve percent increase in BOD5 in2uent, re2ecting an increase in BOD5 
removal e:ciency from sixty-three percent to nearly eighty-"ve percent). #e 
study also reports similar "gures for ultimate biochemical oxygen demand 
(“BODU”), which includes both carbonaceous (organic) and nitrogenous ma-
terials that reduce oxygen levels in receiving waters during decomposition pro-
cesses. See id. (reporting twenty-three percent decline in BODU loadings in the 
face of thirty-"ve percent increase in BODU in2uent, re2ecting an increase in 
BODU removal e:ciency from thirty-nine percent to sixty-"ve percent).

17. See Progress in Water Quality, supra note 11, at ES-10 (reporting improve-
ments in dissolved oxygen (“DO”) levels, particularly in urbanized areas).

18. See Clean Watershed Needs Survey, supra note 15, at 3–5 (EPA estimates 
that local government capital expenditures for wastewater needs are approxi-
mately "fteen billion dollars per year).

19. See id. (operation and maintenance (“O&M”) costs per year approximately 
equaled capital costs in 1987, but increased yearly to approximately twenty-
"ve billion dollars in 2006 because of aging infrastructure and higher material 
and energy costs).

20. Compare Progress in Water Quality, supra note 11, at ES-2 (discussing that 
approximately $77 billion was spent by the federal government between 1970 
and 1999 to fund municipal wastewater treatment), with Clean Watershed 

ment in infrastructure to store, transport, treat, and dis-
tribute water supplies to growing cities.21 #e United States 
faces at least a trillion dollars in water and wastewater capital 
expenses over the next twenty years.22 Yet, those needs come 
when the federal budget de"cit has escalated, prompting 
increasingly vocal calls for "scal austerity.23

Moreover, continuing U.S. population growth,24 urban-
ization, and an increasing percentage of the nation’s popu-
lation served by municipal treatment systems25 threaten to 
o!set many of the gains achieved over the past four decades.26 
Astonishingly, EPA estimates that, by 2016, ultimate bio-
chemical oxygen demand discharge levels will be similar to 
those existing in the mid-1970s and, by 2025, will resemble 
those existing before the 1972 Act.27

Notably, these estimates assume that we will continue to 
use technologies in which the majority of treated sewage 
is discharged to surface waters.28 #at is ironic because, as 
discussed in more detail later,29 Congress intended in 1972 
to shift our municipal wastewater system away from sur-
face water discharges and toward wastewater recycling and 
reuse.30 #ose measures should have reduced demands on 
both the supply end and the treatment end of the munici-
pal water cycle.31 Clearly, those provisions did not work as 
intended.32 Indeed, there is reason to believe that the CWA 
itself was responsible for some of the ine:ciency in waste-

Needs Survey, supra note 15, at 2-2 (explaining that $298.1 billion will be 
required to fund the nation’s current wastewater needs).

21. Office of Water, U.S. Envtl. Prot. Agency, EPA 816-R-09-001, Drinking 
Water Infrastructure Needs Survey and Assessment, Fourth Report 
to Congress ES-i (2009) [hereinafter Drinking Water Infrastructure 
Needs Survey] (stating that hundreds of billions of dollars in investment are 
needed to ensure the ability to provide drinking water).

22. See discussion infra Part I.A.
23. See, e.g., Andrew Taylor, Food Stamps, Federal Pensions Face GOP Cuts, The 

Guardian (Apr. 18, 2012), http://www.guardian.co.uk/world/feedar-
ticle/10201782 (providing one example of calls for spending cuts in federal 
domestic programs). See generally Nat’l Debt Awareness Ctr., http://www.
federalbudget.com/ (last updated Dec. 26, 2012) (providing information on 
the federal budget and debt and advocating for reductions); Fix the Debt, 
Comm. for a Responsible Federal Budget, http://crfb.org/ (last visited 
Oct. 7, 2012) (providing information regarding interest group’s campaign for 
decreased government spending to address growing federal debt).

24. See Progress in Water Quality, supra note 11, at ES-6 (estimating U.S. 
population at 295 million in 2025, compared to 140 million in 1968).

25. See id. (estimating percentage of population served by municipal treatment 
systems increasing from seventy-one percent in 1968 to eighty-eight percent in 
2025).

26. See id. (projecting that BODU load levels, which had improved, will be simi-
lar to 1968 levels due to increased demand on infrastructure). “BOD” refers 
to “biological oxygen demanding” pollutants, which deplete oxygen in water 
bodies during the waste degradation process.

27. See id. (estimating national BODU loadings of 21,065 metric tons per day 
(“mtpd”) in 2025 compared to 21,280 mtpd in 1968, despite an increase in 
BODU removal e:ciency from thirty-nine to seventy-one percent).

28. Id.
29. See discussion infra Part II.
30. See, e.g., CWA §§ 104(o), 105(d), 201(b), (d), (g), 33 U.S.C. §§ 1254(o), 

1255(d), 1281(b), (d), (g) (2006). 
31. See S. Rep. No. 95-370, at 4 (1977) (stating that “the purpose of these funds 

is not to "nance the future growth needs of the United States. Rather, the pur-
pose is to eliminate backlog with limited provisions for growth set forth spe-
ci"cally in the statute to recognize the cost e!ectiveness factors and to achieve 
a balance between the pressures for economic development and the need for 
environmental improvement”).

32. See Nat’l Research Council, Water Reuse: Potential for Expanding 
the Nation’s Water Supply Through Reuse of Municipal Wastewater 15 
(2012) (stating that approximately 33 billion gallons are discharged daily from 



Summer 2013 WATER AND WASTEWATER INFRASTRUCTURE IN THE UNITED STATES 3

water collection and treatment strategy. Critics argued that 
subsidies for municipal sewage treatment systems promoted 
urban sprawl and provided incentives for cities to increase 
wastewater treatment capacity rather than improve the e!-
ciency of the municipal water cycle.33

Climate change poses additional complications for 
municipal water supply and sewage treatment infrastructure 
reminiscent of those that existed when Congress adopted 
the construction grants program. Just a year after the 1972 
CWA, the Organization of Petroleum Exporting Coun-
tries (“OPEC”) instituted an oil embargo that generated 
an “energy crisis” in the United States.34 In the 1972 Act, 
Congress required EPA to “consider” energy requirements 
in establishing technology-based treatment requirements for 
industrial dischargers.35 Notably, however, Congress did not 
require EPA to do the same in de"ning secondary treatment 
for municipal dischargers. As a result, the nation designed 
and built its massive new wastewater treatment infrastruc-
ture without an explicit legislative mandate to consider 
energy demand.36

Current water and wastewater infrastructure challenges 
coincide with an even more serious energy crisis than existed 
in 1972. A considerable amount has been written about the 
“water-energy nexus,” which describes the bidirectional rela-
tionship between water and energy use in the United States.37 
Large amounts of water are used to generate energy in the 

16,000 publicly owned wastewater plants and that development of wastewater 
reuse could meet twenty-seven percent of municipal water needs).

33. See Federman, supra note 10, at 143–47; Raymond A. Sales, Implementing 
Section 208: What Does It Take—A Report on Growth Management and Wa-
ter Quality Planning, 11 Urb. Law. 604, 614, 618–23 (1979); Note, Sewers, 
Clean Water, and Planned Growth: Restructuring the Federal E!ort, 86 Yale L.J. 
733, 737–50 (1976–77); Michael B. Phillips, Developments in Water Quality 
and Land Use Planning: Problems in the Application of the Federal Water Pollu-
tion Control Act Amendments of 1972, 10 Urb. L. Ann. 43, 73 (1975). Even 
former EPA Administrator Russell Train, in the context of arguing for some 
federal role in environmentally-oriented land use planning, acknowledged the 
growth-inducing potential of the sewage treatment grants program. See Rus-
sell E. Train, "e EPA Programs and Land Use Planning, 2 Colum. J. Envtl. 
L. 255, 273–74 (1975–76); see also Daniel J. Snyder, III, "e EPA’s Position: A 
Rational Approach to Land Development, 19 Vill. L. Rev. 732, 735–36 (1974) 
(similar acknowledgement by EPA Regional Administrator).

34. See Train, "e EPA Programs and Land Use Planning, supra note 33.
35. See Federal Water Pollution Control Act Amendments of 1972, Pub. L. No. 

92-500, 86 Stat. 851 (codi"ed at 33 U.S.C. §§ 1314(b)(1)(B), (2)(B)) (adopt-
ing CWA §§ 304 (b)(1)(B), (2)(B)).

36. See id. § 304(d), 33 U.S.C. § 1314(d) (2006) (containing no similar provision 
regarding energy). In the 1977 Amendments, Congress only added a tepid pro-
vision prohibiting EPA from awarding grants unless the applicant had “tak[en] 
into account and allow[ed] to the extent practicable the more e!cient use of 
energy and resources.” Federal Water Pollution Control Act Amendments of 
1977, Pub. L. No. 95-217, § 12, 91 Stat. 1569 (1977) (codi"ed as amended at 
33 U.S.C. § 1281(g)(5)) (adopting CWA § 201(g)(5).

37. See generally, e.g., Anne E. Drobot, Transitioning to a Sustainable Energy Econ-
omy: "e Call for National Cooperative Watershed Planning, 41 Envtl. L. 708 
(2011) (arguing that a sustainable energy economy requires cooperative water-
shed planning to ensure the water resources necessary for energy production); 
Roberta F. Mann, Like Water for Energy: "e Water-Energy nexus "rough the 
Lens of Tax Policy, 82 U. Colo. L. Rev. 505 (2011) (arguing that tax incen-
tives for renewable energy resources should account for water resources as well 
as greenhouse gas emissions); Robin Kundis Craig, Water Supply, Desalina-
tion, Climate Change, and Energy Policy, 22 Global Bus. & Dev. L. Rev. 227 
(2010) (analyzing energy needs necessary to enhance water resources); H. 
David Gold & Jason Bass, "e Energy-Water Nexus: Socioeconomic Consider-
ations and Suggested Legal Reforms in the Southwest, 50 Nat. Res. J. 563 (2010) 
(arguing that energy and water shortages amplify one another, and should be 
considered more explicitly in review of new energy projects).

United States, especially for electricity and transportation,38 
but signi"cant energy resources are also used to pump, trans-
port, treat, and distribute water to end users.39 Hydrologic 
changes caused by climate change are likely to exacerbate 
existing regional imbalances between water supply and 
demand, but the energy needed to redistribute water from 
areas of surplus to areas of need can generate additional 
greenhouse gas (“GHG”) emissions.40 At the back end of the 
municipal water cycle,41 energy is required to collect, pump, 
treat, and dispose of municipal sewage and the resulting 
e5uent and biosolids.42

6is con7uence of circumstances suggests that we need 
to consider future water and wastewater infrastructure in 
the United States in the context of a clean water-energy-
climate nexus. Under a “business as usual” approach, we 
will continue to move massive amounts of water over long 
distances, treat all of it to drinking water quality regardless 
of actual end use, and collect and treat all of the resulting 
wastewater to meet receiving water standards. We will dis-
charge most of that wastewater to surface waters, whether 
or not the e5uent resource can be reused.43 6e business as 
usual approach will perpetuate extremely high "scal costs.44 
It will also o8set and eventually overwhelm the surface 
water quality improvements achieved over the past forty 
years, and increase energy costs and GHG emissions, thus 
further exacerbating climate change.

Part I outlines the signi"cant "nancial and other invest-
ments needed to provide safe water to a growing and 
urbanizing population and to treat and safely dispose of the 
wastewater generated by that water use. It also explains that 
climate change is likely to increase the "nancial and envi-
ronmental costs of moving water and that, conversely, the 
energy used to operate water and wastewater systems will 
contribute to climate change. Part II analyzes the impacts 
of the CWA on past water and wastewater infrastructure 

38. See D. Craig Cooper & Gerald Sehlke, Sustainability and Energy Development: 
In#uence of Greenhouse Gas Emission Reduction Options on Water Use in Energy 
Production, 46 Envtl. Sci. Tech. 3509, 3510 (2012); Corinne D. Scown, 
Arpad Horvath & 6omas E. McKone, Water Footprint of U.S. Transporta-
tion Fuels, 45 Envtl. Sci. Tech. 2541, 2541–52 (2011); Stacy Tellinghuisen, 
Water for Power Generation: What’s the Value?, 50 Nat. Resources J. 683, 683 
(2010).

39. See generally Elec. Power Res. Inst., Water & Sustainability (Vol. 4): U.S. 
Electricity Consumption for Water Supply & Treatment – The Next 
Half Century (2002) [hereinafter Electricity Consumption for Water 
Supply & Treatment] (comprehensively analyzing energy requirements for 
U.S. water supply and treatment infrastructure).

40. See Robert W. Adler, Climate Change and the Hegemony of State Water Law, 29 
Stan. Envtl. L.J. 1, at 13–17, 42–45 (2010).

41. Although the focus of this article is on wastewater infrastructure pursuant to 
the CWA, and public water supply needs under the Safe Drinking Water Act, 
40 U.S.C. §§ 300f–300j-26, is beyond the scope of this analysis. As explained 
herein, it is arti"cial to disaggregate the “front end” from the “back end” of the 
urban water cycle.

42. See generally Energy E$ciency for Water and Wastewater Utilities, U.S. Envtl. 
Prot. Agency, http://water.epa.gov/infrastructure/sustain/energye!ciency.
cfm (last updated Nov. 5, 2012) (surveying technologies and strategies to re-
duce energy needs for water supply, treatment and distribution, and for waste-
water collection, treatment and disposal).

43. See generally Electricity Consumption for Water Supply & Treatment, 
supra note 39 (evaluating potential for energy e!ciency through reuse but 
documenting prevailing surface water discharge approach).

44. See Energy E$ciency for Water and Wastewater Utilities, supra note 42.
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strategies, and identi!es potential future lessons. Part III 
suggests technological and legal strategies to meet future 
water and wastewater needs that might be more sustainable 
from both an environmental and !scal perspective. Part IV 
concludes that a more sustainable path does lie ahead, but 
that we will have to design, build, and operate a new gen-
eration of water and wastewater infrastructure systems in 
the twenty-!rst century if we are going to meet increasingly 
important public health, environmental, and economic 
needs in a way that is !scally a"ordable and that does not 
exacerbate climate change.

I. Water and Sewage Infrastructure: 
Needs, Imperatives, and Challenges for 
the Twenty-First Century

A. Documented Water and Wastewater Needs

According to EPA’s most recent Clean Watershed Needs Sur-
vey (“CWNS”), the documented nationwide costs for publi-
cally owned treatment works (“POTW”), combined sewer 
over#ow (“CSO”) corrections, and stormwater management 
facilities and programs over the next twenty years are $298.1 
billion.45 EPA reports that the majority of those costs derive 
from the need to replace existing, but aging and deteriorat-
ing, infrastructure, to meet stricter water quality require-
ments, and to address population growth.46 Although large, 
the CWNS estimates are probably low because states also 
estimate at least an additional $36.8 billion in costs that were 
not included in the CWNS because they did not meet EPA’s 
reporting requirements.47 EPA also believes that stormwater 
collection and treatment needs are underreported, perhaps 
by a signi!cant amount.48

EPA’s parallel report on drinking water infrastructure 
needs estimates an additional $334.8 billion in capi-
tal improvements over the 20-year period from 2007 to 
2026.49 $e highest capital needs are for distribution and 
transmission pipes and treatment and storage facilities,50 
the magnitude of which stems from the age of our distribu-
tion system. Much of our infrastructure is reaching the end 
of its design life.51

Combined, EPA’s two most recent “needs surveys” for 
drinking water and wastewater suggest a conservative esti-
mate of $632.9 billion in capital needs over the next two 
decades, or an average of almost $32 billion per year (in con-

45. Clean Watershed Needs Survey, supra note 15, at ES-v, 2-1 (2010). EPA 
documented needs based on a survey of over 34,000 facilities and other pro-
grams around the country. Id.

46. Id. at 2–6.
47. See id. at viii.
48. Id. at 2–18 (noting that only twenty-two percent of municipalities subject to 

municipal stormwater permits submitted data).
49. Drinking Water Infrastructure Needs Survey, supra note 21 at ES-i, 1. 

Because there are so many public drinking water systems in the United States 
(approximately 52,000 community water systems and 21,400 not-for-pro!t 
non-community water systems), EPA uses a statistical survey approach to esti-
mating drinking water capital needs. Id. at ES-i.

50. Id. at 5 exh. 1.4, 1.5.
51. Id. at 3, 6.

stant dollars).52 For several reasons, however, each of these 
estimates understates the !nancial investments needed to 
maintain and improve the quality and capacity of our com-
plete water supply and wastewater treatment and disposal 
systems—what might be referred to as the full urban water 
cycle. First, as discussed more extensively below,53 current 
estimates do not account for increased water supply, waste-
water, and stormwater collection and treatment needs due to 
climate change.54

Second, EPA’s drinking water supply and treatment cost 
estimates include only those portions of the public water 
supply system eligible for Drinking Water State Revolving 
Fund (“DWSRF”) !nancing under the Safe Drinking Water 
Act.55 Additional costs not included in the DWSFR include 
capital and O&M costs associated with dams and raw water 
reservoirs,56 and long-distance conveyance systems needed to 
transport water from areas of supply to areas of need in some 
parts of the country, particularly the arid west.57 According 
to one estimate, for example, it will cost an estimated sixty-
six billion dollars over the next decade to address existing 
dam safety problems.58 Not all of those costs are attribut-
able to public water supply because dams serve other pur-
poses—such as irrigation water supply, #ood control, and 
power production. $e estimate also does not include con-
struction costs for new dams or reservoirs.59 Similarly, the 
combined price tag for major new water pipeline projects 
that are proposed in the planning or construction process is 
at least thirty-!ve billion dollars.60 $ose facilities also serve 
irrigation and other needs, however, not all of their costs can 
be attributed to public water supply.

$ird, although some other surveys and analyses suggest 
that EPA’s estimates are in the correct range,61 others sug-
gest that they may be low. $e American Water Works Asso-
ciation (“AWWA”), for example, in what it characterizes as 
“the most thorough and comprehensive analysis ever under-
taken of the nation’s drinking water infrastructure renewal 
needs,”62 calculated national costs for replacing, restoring, 

52. See Clean Watershed Needs Survey, supra note 15, at ES-v; Drinking Wa-
ter Infrastructure Needs Survey, supra note 21 at ES-i.

53. See infra Part I.C.
54. Id.
55. 42 U.S.C. § 300j-12 (2006).
56. Drinking Water Infrastructure Needs Survey, supra note 21, at 7.
57. Id. at i.
58. See Report Card for American Infrastructure: Dams, Am. Soc’y of Civil Eng’r, 

http://www.infrastructurereportcard.org/fact-sheet/dams (last visited Jan. 5, 
2013). $ose costs, estimated by the Association of Dam Safety O9cials, in-
clude repair costs for existing dams ($50 billion) and additional investments to 
address de!cient dams ($16 billion for high hazard and other dams). Id.

59. See id.
60. See Denise Fort & Barry Nelson, Nat. Res. Def. Council, Pipe Dreams: 

Water Supply Pipeline Projects in the West 9 (2012). Estimating the total 
costs for these projects is imprecise because not all of the compiled projects in-
cluded cost information and costs for some projects included wide ranges, for 
which I used the mid-point. For purposes of this analysis, however, this degree 
of estimation is su9cient.

61. See Drinking Water Infrastructure Needs Survey, supra note 21, at 4 
(comparing EPA’s drinking water needs estimates with similar, but somewhat 
higher, estimates by the Congressional Budget O9ce and the Water Infrastruc-
ture Network).

62. Am. Water Works Ass’n, Buried No Longer: Confronting America’s 
Water Infrastructure Challenge 5 (n.d.) [hereinafter Buried No Lon-
ger], available at http://www.awwa.org/Portals/0/!les/legreg/documents/Bur-
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approaching four trillion dollars, much less a national gross 
domestic product of nearly sixteen trillion dollars.71 Annu-
alized water infrastructure costs seem reasonable even com-
pared to the proposed discretionary federal budget outlays of 
more than $1.3 trillion.72 When compared to the proposed 
non-national security portion of discretionary outlays—$462 
billion in 2012—however,73 the estimated annual cost of 
water infrastructure becomes a much less trivial 9% share.74 
But, that raises the question of why basic water and waste-
water is not as essential to our “security” as are military and 
related expenditures.75

B. Collective Amnesia: Water and Wastewater 
Infrastructure Still Matters

Assessing costs in isolation is rarely meaningful. Without 
suggesting that the value of safe drinking water or healthy 
aquatic ecosystems can be captured in a formal cost-bene!t 
analysis,76 we should consider water and wastewater infra-
structure costs in the context of their critical role in main-
taining the health of U.S. residents and aquatic ecosystems, 
as well as their importance to the economy. Many Americans 
likely take for granted the fact that we can obtain as much 
relatively safe water as we need for typical residential uses 
simply by turning the tap and that it is similarly simple to 
dispose of residential wastewater by "ushing our toilets.77 
#ose amenities re"ect the signi!cant investments that U.S. 
cities, states, and the federal government have made over the 
past century.78 To remind ourselves of the importance of 
those services, or to reduce our complacency, we need only 
look to some other parts of the world, or not too far back 

71. Annual federal budget outlays for FY 2012 were $3.729 trillion. O$$%&' ($ 
M)*+. , B-.)'+, F%/&01 2'03 2012 B-.)'+ ($ +4' U.S. G(5'36*'6+ 171 
tbl. S-1 (2012).

72. Much of the federal budget is dominated by “mandatory” expenditures for pro-
grams such as Social Security and federal health care (Medicare and Medicaid). 
See id. at 174 tbl. S-3 (showing mandatory program outlays of more than $2.1 
trillion and discretionary outlays of $1.344 trillion for FY 2012).

73. Id. National security expenditures include the military as well as intelligence 
agencies.

74. #e estimated $40 billion annualized cost necessary to maintain water infra-
structure amounts to 9% of the $462 billion requested in the President’s bud-
get for non-discretionary outlays. See id.

75. #e Defense Department’s requested budget share for FY 2012 was $553 bil-
lion, compared to $9 billion for all EPA programs. Id. at 199 tbl. S-11.

76. See generally F3067 A&7'3*06 , L%/0 H'%68'31%6), P3%&'1'//: O6 K6(9-
%6) +4' P3%&' ($ E5'32+4%6) 06. +4' V01-' ($ N(+4%6) (2004) (critiqu-
ing cost-bene!t analysis and providing examples of how it inadequately cap-
tures the full value of environmental and other resources).

77. E.g., Peter Lehner, Exec. Dir., Natural Res. Def. Council, Presentation at #e 
J.B. & Maurice C. Shapiro Environmental Law Symposium: #e Clean Water 
Act at 40 (Mar. 23, 2012). By relatively safe, I mean that most public drinking 
water in the United States is potable that it is extremely unlikely to contain 
serious pathogens or other acute human health risks. #at does not mean that 
the U.S. drinking water supply is free from contaminants in potentially harm-
ful amounts. See, e.g., U.S. G(5’+ A&&(-6+0:%1%+2 O$$%&', GAO-11-381, 
D3%67%6) W0+'3, U63'1%0:1' S+0+' D0+0 L%*%+ EPA’/ A:%1%+2 +( T03)'+ 
E6$(3&'*'6+ P3%(3%+%'/ 06. C(**-6%&0+' W0+'3 S2/+'*/’ P'3$(3-
*06&' at Highlights (2011) (reporting on violations and failure to accurately 
report violations).

78. See, e.g., R%&403. F. A6.'3/(6, T4' U.S. C(6$'3'6&' ($ M02(3/: M02(3/ 
W0+'3 C(-6&%1, T3'6./ %6 L(&01 G(5'36*'6+ E;<'6.%+-3'/ (6 P-:1%& 
W0+'3 06. W0/+'90+'3 S'35%&'/ 06. I6$30/+3-&+-3': P0/+, P3'/'6+ 06. 
F-+-3' 4 (2010) (documenting local government expenditures for water sup-
ply and wastewater treatment from 1956–2008).

and expanding only buried water delivery mains.63 #at esti-
mate does not include water supply and storage infrastruc-
ture, treatment facilities, and local delivery pipes, which 
AWWA calculates at over $1 trillion over the next 25 years 
and exceeding $1.75 trillion by 2050.64 More than half of 
these expected costs—!fty-six percent—stem from the fact 
that so much of our “buried” water supply system is very old, 
dating in some cases to the late 1800s,65 which generates a 
signi!cant risk of breakage, deteriorating service, or higher 
repair costs to avoid leaks or more severe problems with the 
system.66 #e remaining investments are needed to address 
population growth and migration.67

One potentially disturbing implication of the AWWA 
analysis is that the calculated investment needed to replace 
water mains alone are substantially higher than reported 
in EPA’s drinking water needs survey.68 It is possible, of 
course, that AWWA’s methodology, which assumes needs 
based on the predicted life of existing infrastructure based 
on the material used in various systems over time,69 over-
states needs because some materials may have longer useful 
lives than predicted. It is also possible, however, that drink-
ing water systems have seriously underestimated their repair 
and replacement needs in EPA’s Needs Surveys because of 
the inherent di=culty of evaluating the condition of buried 
infrastructure, particularly for old systems in densely built 
cities. #ose errors could haunt systems in the form of higher 
O&M expenses, service disruptions, or leaking pipes that 
increase water use and exacerbate existing supply problems.70

Despite the large number of zeroes attached to these cost 
estimates, one legitimate reaction to these apparently high 
costs might be that these costs are really not all that large for 
such fundamental public infrastructure. Leaving aside the 
policy question of whether water infrastructure costs should 
be borne by localities, states, or the national government, 
the federal budget is a useful measuring stick to evaluate the 
magnitude of these costs. Assuming a trillion dollar price tag 
over twenty years, the resulting average annual expenditure 
of about forty billion dollars nationwide does not seem high 
compared to a proposed federal budget with annual outlays 

iedNoLonger.pdf. Although the report text is undated, it reports needs begin-
ning in 2011, see id. at 9, and was released in February, 2012. See Press Release, 
Amer. Water Works Ass’n, Water Infrastructure Bill to Top $1 Trillion (Feb. 
27, 2012), available at http://www.awwa.org/!les/GovtPublicA>airs/PressRele
ase/02271BuriedNoLonger.pdf.

63. #is study was based not on a survey of existing public water supply systems, 
but a nationwide analysis of when water delivery systems were installed, what 
materials were used, the design lives of those materials, and, therefore, the 
likely replacement timing and costs. B-3%'. N( L(6)'3, supra note 62, at 
5–9.

64. Id. at 3, 9 !g. 6.
65. See id. at 6 !g. 2.
66. See id. at 10.
67. Id.
68. EPA estimated total transmission and distribution needs over the next 20 years 

to be about $200 billion. D3%67%6) W0+'3 I6$30/+3-&+-3' N''./ S-35'2, 
supra note 21, at 6. In contrast, the AWWA estimated needs to be a trillion 
dollars over 25 years for water mains alone, a di>erence of at least a factor of 4. 
B-3%'. N( L(6)'3, supra note 62, at 3. (Assuming that annual needs will be 
roughly consistent, EPA’s 20-year estimate would translate to $250 billion over 
25 years, but includes more distribution facilities than water mains alone.)

69. See B-3%'. N( L(6)'3, supra note 62, at 8.
70. Id. at 13.
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in our own history. According to recent assessments by the 
United Nations and the World Health Organization, nearly 
900 million people lack access to an improved water supply 
and about 2.5 billion people are not using improved sanita-
tion systems.79 Diarrheal diseases cause signi!cant numbers 
of preventable deaths among both children and adults, and 
the United Nations estimates that improved drinking water 
and sanitation could reduce those diseases by nearly ninety 
percent and thereby prevent over two million childhood 
deaths per year.80 Five thousand children die each day from 
diarrheal ailments (one every seventeen seconds),81 and an 
estimated three million people die per year from all water-
related diseases.82 Large populations lack access to su"cient 
water supplies83 and droughts can leave populations virtu-
ally devoid of access to any fresh water, whether improved 
or not.84 A cholera epidemic in the early 1990s in South and 
Central America resulted in 750,000 illnesses and at least 
6,448 deaths.85

Until the early to mid-twentieth century, when the United 
States began to invest in more sophisticated water and waste-
water systems, the situation here was not signi!cantly bet-
ter than exists today in these developing nations. Indeed, a 
famous early U.S. Supreme Court case involving interstate 
environmental harm involved an e#ort by Chicago to divert 
raw sewage, which Illinois alleged resulted in increased 
mortality from typhoid fever, from its own drinking water 
sources far downstream to St. Louis.86

In 1900, infectious disease mortality in the United States 
was about 800 per 100,000 individuals per year.87 By 1980, 
this rate declined to 36 deaths per 100,000 people per year.88 
Waterborne illnesses followed this downward trend in par-
allel with the construction and operation of modern water 
and sewer systems.89 In the !rst and second decades of the 
twentieth century, for example, typhoid deaths in Philadel-

79. World Health Org., U.N. Global Annual Assessment on Sanitation 
and Drinking Water (GLAAS), at Foreword–II (2010); World Health 
Org./UNICEF Joint Monitoring Programme for Water Supply & Sani-
tation, Progress on Sanitation & Drinking Water 7 (2010); UNESCO, 
World Water Development Report 3, Water in a Changing World 102 
(2009) [hereinafter Water in a Changing World].

80. A. Prüss-Üstün and C. Corvalán, World Health Org. Report, Prevent-
ing Disease Through Healthy Environments: Towards An Estimate of 
The Environmental Burden of Disease 15 (2006).

81. Water in a Changing World, supra note 79, at 8.
82. Id. at 13.
83. See Luis Santos Pereira, Ian Cordery & Iacivis Lacovides, Coping With 

Water Scarcity, Addressing the Challenges 1–2, 13–14 (2009).
84. See, e.g., U.N. Env’t Programme & Gov’t of Kenya, Devastating Drought 

in Kenya: Environmental Impacts and Responses (2000); Gov’t of Ethi-
opia, Tackling the Ravages of Drought (Dec. 1985) (documenting the 
economic impacts and human su#ering caused by droughts in eastern Africa).

85. U.S. Envtl. Prot. Agency, EPA/640/K-93/001, Preventing Waterborne 
Disease, A Focus on EPA’s Research 1 (1993) [hereinafter Preventing Wa-
terborne Disease].

86. Missouri v. Illinois, 200 U.S. 496, 523–24 (1906) (identifying increased in-
cidence of typhoid fever in St. Louis following opening of Chicago drainage 
canal reversing =ow of sewage from Chicago River), superseded by statute, CWA 
§ 402, 33 U.S.C. § 1342 (2006), as recognized in Int’l Paper Co. v. Ouellette, 
479 U.S. 481, 487 (1987).

87. Gregory L. Armstrong, Laura A. Conn & Robert W. Pinner, Trends in Infec-
tious Disease Mortality in the United States During the 20th Century, 281 J. Am. 
Med. Ass’n 61, 61 (1999).

88. Id.
89. Id. at 64.

phia plummeted after the city began to !lter, and later to 
chlorinate, public drinking water supplies.90 Surveillance and 
reporting capacity suggests that the incidence of those dis-
eases is widely underreported,91 and the number of identi!ed 
waterborne pathogens has increased over the past century.92 
Nevertheless, deaths associated with reported drinking water 
diseases in the United States declined dramatically in the 
!rst half of the twentieth century.93

Notably, however, the reported number of illnesses due 
to waterborne disease outbreaks and deaths from those out-
breaks increased from the 1980s to the 1990s and into the new 
millennium.94 Several factors might explain that increase, 
including (1) the high percentage of reported deaths in the 
single notorious outbreak of cryptosporidiosis in Milwaukee 
and its impact on HIV positive individuals;95 (2) improved 
surveillance and reporting;96 and (3) the increasing impor-
tance of de!ciencies in the post-treatment water distribu-
tion system as opposed to the raw water supply or treatment 
e"cacy.97 ?is increase in waterborne illnesses should serve 
as a particularly important warning given that so much of 
our water delivery infrastructure is aging and deteriorating,98 
with potentially troublesome impacts on public health.99 But, 
there are a number of other reasons why we should not be 
complacent about water and wastewater infrastructure.

For one thing, even though the majority of U.S. residents 
are served by modern water supply and sewer systems, dis-
crete, but signi!cant, portions of the population are not. A 
2008 article by Dr. Peter Hotez of ?e George Washing-
ton University documented !ve regional “communities” in 
which substandard plumbing, water, or sanitation caused 
disease burdens similar to those in developing nations.100 For 
example, in Appalachia, as of 2000, an estimated 169,000 
households had no indoor plumbing and almost 3% of the 

90. Moeller, supra note 3, at 159.
91. See Michael F. Craun et al., Waterborne Outbreaks Reported in the United States, 

0.4 Suppl. 2 J. Water & Health 19, 21 (2006) (noting that reporting of dis-
ease outbreak is voluntary); Preventing Waterborne Disease, supra note 85, 
at 3 (recognizing a connection between mild symptoms and underreporting). 

92. Craun et al., supra note 91, at 27.
93. See id. at 23, 25; Preventing Waterborne Disease, supra note 85, at 4.
94. See Craun et al., supra note 91, at 23 !g. 2, 25 !g. 5.
95. Id. at 27. Cryptosporidiosis is a disease caused by infection with the protozoan 

cryptosporidium. See Moeller, supra note 3, at 168–70. ?e Milwaukee inci-
dent was a particularly dramatic but not entirely unique occurrence. Another 
outbreak of cryptosporidiosis in Georgia in 1987, for example, a#ected an 
estimated 13,000 people. Preventing Waterborne Disease, supra note 85, 
at 1.

96. See Craun et al., supra note 91, at 21–22 (discussing gaps and trends in disease 
surveillance data and reporting).

97. See id., at 24–25 (noting that distribution de!ciencies were responsible for 
more than half of all water-borne disease outbreaks between 2001 and 2002).

98. See, e.g., Buried No Longer, supra note 62, at 4 (documenting the age of U.S. 
water infrastructure and explaining related problems).

99. See id. at 13 (discussing both tap water quality problems and the e#ect of 
service reliability on !re!ghting =ows); Am. Soc. of Civil Eng’rs, Failure 
to Act, The Economic Impact of Current Investment Trends in Water 
and Wastewater Infrastructure 25 (2011) [hereinafter Failure to Act].

100. See generally Peter J. Hotez, Neglected Infections of Poverty in the United States 
of America, 2 PLoS Neglected Tropical Diseases, no. 6, e256, 1 (June 
2008), http://www.plosntds.org/article/info%3Adoi%2F10.1371%2Fjournal.
pntd.0000256 (discussing !ve poor U.S. communities with disadvantaged 
populations and lacking adequate plumbing and sewer facilities being a#ected 
by similar water-borne diseases as those in developing countries).
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region lacked complete plumbing.101 In some counties, up to 
a quarter of all households lacked plumbing.102 In the Mexi-
can border region, an estimated 30,000 housing units had 
no indoor plumbing, not including mobile homes.103 In some 
areas of the Native American tribal regions, up to twenty 
percent of all homes lack complete indoor plumbing, which 
is !ve times the national average.104 Other areas with similar 
problems include the Mississippi Delta and some disadvan-
taged urban areas in the northeast and the upper Midwest.105 
Lest we be complacent in other parts of the country, nation-
wide there are an estimated 300,000 cases of cryptosporidi-
osis and up to 2.5 million cases of giardiasis annually,106 and 
large numbers of additional illnesses continue to occur due 
to more strains of bacteria, viruses, and parasites in drink-
ing water.107 Another study estimated that up to 11.7 million 
cases of acute gastroenteritis in the United States annually 
were attributable to contaminated drinking water from com-
munitysupply systems.108

Studies indicate that waterborne disease also imposes sig-
ni!cant economic burdens in the United States. For exam-
ple, a recent analysis by the Centers for Disease Control and 
Prevention indicated, based on the data from large insur-
ance claims databases for 2004–2007, that the hospitaliza-
tion costs from three waterborne diseases (Legionnaires’ 
disease,109 cryptosporidiosis, and giardiasis) were as high as 
$539 million per year.110 A more broadly focused analysis 
by the American Society of Civil Engineers projected that 
failure to bridge water and wastewater infrastructure fund-
ing gaps will result in signi!cant costs to the U.S. economy 
by 2020, including $206 billion in increased costs to busi-
nesses and households, the loss of 700,000 jobs, $734 bil-
lion in lost business sales, and $416 billion in losses to Gross 
Domestic Product.111

C. The Bidirectional Relationship Between Climate 
Change and Water and Wastewater Infrastructure 
Needs

Climate change will exacerbate our water and wastewater 
infrastructure needs by signi!cantly changing regional pat-
terns of water supply and demand.112 It is also likely to make 

101. Id. at 3.
102. Id.
103. Id. at 5–6.
104. Id. at 6–7.
105. Id. at 3–5.
106. Id. at 7. Giardiasis is caused by the protozoan Giardia lamblia. See Moeller, 

supra note 3, at 168.
107. See Moeller, supra note 3, at 167–70.
108. See Gov’t Accountability Office, supra note 77, at 5.
109. Legionnaire’s disease, named for an outbreak at an American Legion conven-

tion in Philadelphia in 1977, is a respiratory illness caused by the bacteria 
Legionella. See Patient Facts: Learn More About Legionnaires’ disease, Ctr. 
for Disease Control & Prevention, http://www.cdc.gov/legionella/pa-
tient_facts.htm (last updated June 1, 2011).

110. See Chelsey Ledue, Water-borne Diseases Could Cost the United States More !an $500M 
Annually, Healthcare Finance News (July 15, 2010), http://www.healthcare!nance-
news.com/news/water-borne-diseases-could-cost-united-states-more-500m-annually.

111. Failure to Act, supra note 99, at 29–30. 4ose estimates are signi!cantly 
higher if these needs are not met by 2040. See id. at 30–31.

112. See infra pp. 21–22.

that infrastructure even more important to protect human 
health and the health of our aquatic ecosystems.113 Con-
versely, especially if we adopt a “business as usual” approach, 
the infrastructure necessary to provide safe drinking water 
and to protect our waterways from sewage and stormwater 
pollution will use more energy and contribute further to cli-
mate change.

1. Increased Water Pollution Risks from Climate 
Change

4e infrastructure necessary to ensure a safe public drinking 
water supply and to protect our water supply from munici-
pal pollution will be even more important given predictions 
that risks from infectious disease will increase as tempera-
tures rise in some parts of the country.114 Waterborne dis-
eases, such as cryptosporidiosis and giardiasis, increase after 
heavy downpours,115 which are expected to occur more fre-
quently and more intensely as climate change progresses.116 
4e United States is already experiencing an increase in den-
gue fever and Chagas disease117 in portions of the South and 
Southwest, and experts predict further epidemics, especially 
among the poor, as climate change progresses.118 4e same 
may also be true for other pathogens, including those that 
have been limited mainly to the tropical developing world in 
recent decades.119

Warming water temperatures will also degrade water 
quality in several respects. For example, higher tempera-
tures will reduce levels of dissolved oxygen, increase concen-
trations of phosphorus and other pollutants, and increase 
algal blooms and the number of waters a5ected by high 
bacteria and fungi levels.120 Higher levels of ambient pol-
lution will result in stricter water quality-based treatment 
requirements for sewage treatment plants and other dis-
chargers.121 4us, a higher percentage of sewage treatment 

113. See infra pp. 19–20.
114. See generally Brett Israel, Warming Climate Reveals Links to Infectious Disease, 

The Daily Climate (Apr. 5, 2012), http://wwwp.dailyclimate.org/tdc-news-
room/2012/04/climate-infections (summarizing research predicting that cli-
mate change will expand the geographic range and increase adverse e5ects of 
some infectious diseases).

115. Thomas R. Karl et al., Global Climate Change Impacts In The United 
States 94 (Cambridge University Press 2009).

116. U.S. Global Climate Change Research Program, Global Climate 
Change Impacts in the United States 94–96 (2009) [hereinafter Glob-
al Climate Change Impacts in the United States]; U.S. Envtl. Prot. 
Agency, Office of Water, EPA 800-R-08-001, National Water Program 
Strategy, Response to Climate Change 11 (2008) [hereinafter National 
Water Program Strategy].

117. Dengue fever is a debilitating viral disease transmitted by mosquitoes, and 
Chagas disease is another tropical infectious disease transmitted by triatomines 
(“kissing bugs”). See Moeller, supra note 3, at 254–55.

118. See Hotez, supra note 100, at 4, 6.
119. J.A. Patz et al., World Health Org., Climate Change And Infectious 

Diseases 3, 5 (2003).
120. National Water Program Strategy, supra note 116, at 8; Global Climate 

Change Impacts in the United States, supra 116, at 46; see also Robin Kun-
dis Craig !e Clean Water Act, Climate Change, and Energy Production: A Call 
for Principled Flexibility Regarding “Existing Uses” (published in this volume).

121. See National Water Program Strategy, supra 116, at 9; CWA § 301(b)(1)
(C), 33 U.S.C. §§ 1311(b)(1)(C) (2006) (requiring stricter e<uent limitations 
where necessary to meet ambient water quality standards); see also id. § 303(d), 
33 U.S.C. § 1313(d) (requiring establishment and plans to limit aggregate dis-
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plants may need to install more expensive advanced waste 
treatment systems.122 Likewise, higher pollutant levels in 
drinking water sources will require additional treatment, 
resulting in higher system costs.123 In coastal areas, saltwa-
ter intrusion will further impair available water sources or 
generate signi!cantly higher treatment costs to make the 
water usable.124

Climate change also has the potential to increase the vol-
ume of water needed to meet municipal and other needs, 
which would, in turn, increase the amount of wastewater 
likely to be generated. Higher temperatures will increase 
demand for water to grow plants (both crops and landscap-
ing) by causing higher rates of evapo-transpiration (the loss of 
soil moisture through evaporation and plant uptake) and by 
reducing soil moisture.125 Even without increased demand, 
outdoor residential water use represents half of residen-
tial water use in some regions.126 Higher temperatures will 
also generate higher cooling water needs for power plants, 
which account for a signi!cant percent of water withdrawals 
in many parts of the country.127 All of those factors suggest 
the need to transport, store, treat, and dispose of more water 
than anticipated absent climate change.

Precipitation patterns are also predicted to shift dra-
matically due to climate change.128 Some areas will receive 
more precipitation in the form of more frequent and intense 
storm events—meaning that some areas will face more 
intense and more frequent "ooding—while other regions 
will have to deal with more severe and longer droughts, if 
not more permanent increases in aridity.129 Areas receiv-
ing more precipitation, particularly in the form of more 
frequent and more intense storms, will further tax urban 
stormwater collection and treatment facilities and will also 
cause more frequent and larger over"ows from combined 
sewers and sanitary sewer systems.130 Areas receiving less 
precipitation will need to either increase supplies or reduce 
demand, or potentially restrict growth.131 Ultimately, the 
question is whether the appropriate response is to move yet 
more water to where people live or want to live, or to move 
people to where the water is.132 #e former would require us 

charges to total maximum daily loads (“TMDLs”) as necessary to meet water 
quality standards).

122. See M$%&&%', supra note 3, at 203–08.
123. N()*$+(& W()%' P'$,'(- S)'()%,., supra 116, at 9.
124. See id. at 42.
125. See G&$/(& C&*-()% C0(+,% I-1(2)3 *+ )0% U+*)%4 S)()%3, supra note 

116, at 126.
126. See id. at 29.
127. See U.S. G%$&. S5'6%., E3)*-()%4 W()%' U3% *+ )0% U+*)%4 S)()%3 2005, 

at 42–43 (2009) [hereinafter E3)*-()%4 W()%' U3% *+ )0% U+*)%4 S)()%3 
2005].

128. See G&$/(& C&*-()% C0(+,% I-1(2)3 *+ )0% U+*)%4 S)()%3, supra note 
117, at 17–18.

129. See N()*$+(& W()%' P'$,'(- S)'()%,., supra 116, at ii.
130. See id. at 11; G&$/(& C&*-()% C0(+,% I-1(2)3 *+ )0% U+*)%4 S)()%3, supra 

note 117, at 48.
131. See G&$/(& C&*-()% C0(+,% I-1(2)3 *+ )0% U+*)%4 S)()%3, supra note 

116, at 48–51.
132. See John L. Sabo et al., Reclaiming Freshwater Sustainability in the Cadillac 

Desert, 107 P'$2. N()&. A2(4. $7 S2*. 21263, 21269 (2010) (arguing that 
cities, industry, agriculture and ecosystems in the U.S. West already are reach-
ing sustainable limits in terms of water resources, and that climate change will 
exacerbate that situation).

to transport more raw water from water-rich to water-poor 
regions, treat the conveyed water to appropriate standards 
for the intended end use, collect and treat that e8uent to 
the levels required by the CWA, and then discharge the 
resulting e8uent into an entirely di9erent watershed.133 
#e latter could generate signi!cant social and economic 
dislocation costs.134

2. The Impact of Water and Wastewater 
Infrastructure on Climate Change

Water and wastewater infrastructure contributes to cli-
mate change due to the signi!cant energy costs of moving 
such massive quantities of water (often by pumping long 
distances or over signi!cant grades) and then treating that 
water at both the front and back ends of the urban water 
cycle.135 #is is particularly true in regions with historical 
mismatches between water sources and areas of growth. For 
example, one study estimated that a remarkable nineteen 
percent of California’s electricity is used to move, treat, and 
supply water for both irrigation and municipal and industrial 
use.136 Although a signi!cant portion of water in California 
is used for agricultural irrigation, even residential water sup-
ply is energy-intensive. #e energy needed to supply water to 
the average Southern California household comprises about 
a third of the region’s average household electrical use.137 In 
Arizona, the Central Arizona Project (“CAP”) pumps over 
500 billion gallons of water per day 3,000 feet up from the 
Colorado River and more than 300 miles south to metropoli-
tan Phoenix and Tucson, making the CAP the single largest 
electricity user in Arizona.138

Nationally, the Electric Power Research Institute (“EPRI”) 
estimated that approximately four percent of electricity in 
the United States is used to move and treat water and waste-
water.139 As a result, approximately eighty percent of the cost 
of processing and distributing water is re"ected in electricity, 
and EPRI projects that usage will increase in direct propor-
tion to an estimated !fty percent growth in the U.S. popula-
tion by 2050.140 #at, of course, would cause a signi!cant 
increase in both system costs and GHG emissions, assuming 
a “business as usual” approach to water and wastewater sup-
ply over the next half century.

Climate change might increase usage above EPRI’s projec-
tions in regions where reduced surface water supplies require 
either the additional long-range water transport discussed 
above or additional groundwater pumping, which consumes 

133. Id.
134. Id.
135. J.R. Stokes & A. Horvath, Energy and Air Emissions E!ects of Water Supply, 43 

E+6)&. S2*. : T%20. 2680, 2680 (2009).
136. Id.
137. R$++*% C$0%+, B(''. N%&3$+ : G('. W$&77, N()’& R%3. D%7%+3% C$5+-

2*&, E+%',. D$;+ )0% D'(*+: T0% H*44%+ C$3)3 $7 C(&*7$'+*(’3 W()%' 
S511&. 2 (2004), available at http://www.nrdc.org/water/conservation/edrain/
contents.asp.

138. J%'%-. F*30%' : F'(+< A2<%'-(+, S)$2<0$&- E+6’) I+3)., T0% W()%'-
E+%',. N%=53 *+ )0% W%3)%'+ S)()%3: P'$>%2)*$+3 )$ 2100, at 4 (2011).

139. E&%2)'*2*). C$+35-1)*$+ 7$' W()%' S511&. : T'%()-%+), supra note 39, 
at 1–2 (2002).

140. Id. at vi.
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about thirty percent more electricity than surface water sup-
plies.141 Likewise, adverse impacts of climate change on water 
quality could increase energy use for wastewater treatment—
again assuming that cities continue to discharge wastes to 
surface waters—because advanced treatment requires three 
times more electricity than conventional treatment sys-
tems.142 Moreover, it is not clear whether EPRI’s projections 
account for raw water supply storage and conveyance. !e 
projections are based on EPA’s inventory of public water sup-
ply systems,143 but EPA’s database includes only those com-
ponents of the water supply system eligible for state DWSRF 
funding, and excludes raw water supply storage and con-
veyance.144 !us, states with long water conveyance systems 
could use signi"cantly more energy than those included in 
EPRI’s analysis.145

Adaptation measures to deal with the increased water and 
wastewater needs caused by climate change could, depending 
on the strategies used, exacerbate the underlying problem.146 
Some solutions, however, such as improved e#ciency or reus-
ing wastewater, could reduce energy use and avoid further 
contributing to climate change. EPA has also provided sig-
ni"cant guidance to water and wastewater utilities on tech-
nologies available to reduce energy use and to promote “green 
infrastructure,”147 although that technical advice has no reg-
ulatory force and does not address the underlying issue of the 
volume of water conveyed and treated under current practic-
es.148 Moreover, an increasing imbalance between supply and 
demand could also generate proposals for more, or longer, 
inter-basin water transfers. !ose transfers would exacerbate 
climate impacts if they rely on power generated by fossil fuel 
combustion. More intensive treatment of both raw water and 
wastewater to meet public health and environmental quality 
goals will also require higher energy use.149

141. Id.
142. Id. at 1–2.
143. Id. at 2–3.
144. See Safe Drinking Water Act, U.S. Envtl. Prot. Agency, http://water.epa.gov/

lawsregs/rulesregs/sdwa/index.cfm (last updated Mar. 6, 2012); SDWIS Over-
view, U.S. Envtl. Prot. Agency, http://www.epa.gov/enviro/facts/sdwis/in-
dex.html (last updated Dec. 21, 2012); About the Data: Safe Drinking Water 
Information System, U.S. Envtl. Prot. Agency, http://www.epa.gov/enviro/
facts/qmr.html#water_sdwis (last updated Jan. 1, 2013).

145. !is is suggested strongly by the disparity between EPRI’s nationwide estimate 
that four percent of electricity is used to provide and treat water, Electric-
ity Consumption for Water Supply & Treatment, supra note 39, while a 
comprehensive analysis by the California Energy Commission indicates that 
water-related uses consume nineteen percent of the state’s electricity and thirty 
percent of its natural gas. Gary Klein, Cal. Energy Comm., CEC-700-2005-
011-SF, California’s Water-Energy Relationship 1 (2005).

146. Electricity Consumption for Water Supply & Treatment, supra note 39, 
at 1–2.

147. See U.S. Envtl. Prot. Agency, Ensuring a Sustainable Future: An En-
ergy Management Guidebook for Wastewater and Water Utilities 3 
(2008).

148. Id.
149. Electricity Consumption for Water Supply & Treatment, supra note 39, 

at 3–5 tbl. 3-1 (showing ascending electricity consumption needs for more 
advanced sewage treatment methods).

II. Impacts of the CWA on Existing 
and Future Water and Wastewater 
Infrastructure

Title II of the CWA helped cities to achieve signi"cant 
progress in reducing municipal pollution over the past forty 
years. !e job, however, was never completely "nished, and 
completion of the task is increasingly di#cult in the face of 
aging infrastructure, continued population growth, eroding 
levels of public investment, and now climate change. Ironi-
cally, although Congress anticipated some of the problems 
that resulted from the Title II program and adopted several 
provisions designed to prevent them, 150 for various reasons, 
the provisions did not have their intended e;ects. Nor has 
the shift from a federal grants program to a revolving loan 
program in 1987 appear to have corrected those problems or 
provided adequately for future needs. A review of the design 
and implementation of Title II and its impacts on growth 
patterns and water and wastewater infrastructure strategies 
in U.S. cities and suburbs may suggest ways to deal with the 
daunting task of meeting those needs over the next several 
decades. Although Congress clearly did not consider climate 
change impacts when it wrote the 1972 Act, because climate 
change had not yet attracted that level of public attention,151 
this review also suggests that more "scally and environmen-
tally sustainable strategies could simultaneously be used to 
reduce the climate change impacts of meeting water and 
wastewater treatment needs.

A. The 1972 Vision for Sustainable Infrastructure

When Congress passed the 1972 Act and later amendments,152 
it recognized the danger that federally subsidized treatment 
systems would perpetuate ecologically unsustainable153 meth-
ods of municipal sewage treatment and disposal, and equally 
unsustainable land use practices that might exacerbate the 
municipal sewage problem. Congress attempted to address 
those problems "rst through provisions designed to promote 
a transition away from surface water discharges and toward 
the reuse and recycling of wastewater,154 and second through 
planning provisions designed to tailor new infrastructure 
to existing, and reasonably anticipated, community needs 
instead of serving as fuel for new growth.155

150. See, e.g., Federal Water Pollution Control Act Amendments of 1972, Pub. L. 
No. 92-500, § 2, 86 Stat. 826 (codi"ed at 33 U.S.C. § 1255(d)) (adopting 
CWA § 105(d)).

151. Although scientists had begun to study anthropogenic climate change in 
the 1950s and 1960s, it did not receive signi"cant political attention at least 
through the 1970s. See Naomi Oreskes & Erik M. Conway, Merchants of 
Doubt 170–71 (2010).

152. Congress adopted principle amendments regarding these issues in 1977, Clean 
Water Act of 1977, Pub. L. No. 95-217, 91 Stat. 1566 (1977) (codi"ed as 
amended at 33 U.S.C. §§ 1251–1386), and in 1981, Municipal Wastewater 
Treatment Construction Grant Amendments of 1981, Pub. L. No. 97-117, 95 
Stat. 1623 (1981) (codi"ed as amended at 33 U.S.C. §§ 1251–1386).

153. Although the term “sustainability” was not in vogue at the time, the principles 
Congress articulated are consistent with that usage.

154. S. Rep. No. 92-414, at 23–24 (1971), reprinted in 1972 U.S.C.C.A.N. 3668, 
3690–91.

155. Clean Water Act of 1977, Pub. L. No. 95-217, § 49, 91 Stat. 1588 (codi"ed at 
33 U.S.C. § 1314(d)(3)) (adopting CWA § 304(d)(3)).
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1. Wastewater Reuse and the Zero-Discharge 
Goal

Consistent with the statute’s zero-discharge goal,156 Congress 
was concerned that municipalities were perpetuating the 
practice of disposing of treated municipal sewage into the 
nation’s waters and sought instead to encourage municipali-
ties to reclaim and recycle both wastewater and the nutrients 
they contain to fertilize soil and to replenish groundwater 
supplies.157 Congress was also concerned with maximizing 
the value of federal !scal investments in municipal treatment 
systems:

"e tremendously increased level of funding for construc-
tion proposed . . . requires that Congress give some policy 
direction to the Administrator in carrying out this program 
and to maximize the return on the public tax dollar. "e 
Committee has, therefore, included a requirement that Fed-
eral assistance for the construction of waste treatment facili-
ties must require, where appropriate, practices which will 
recycle and reclaim water and provide for the contained or 
con!ned disposal of pollutants. "is bill would establish a 
policy in concert with the fundamental ecological principle 
that, to the extent possible, all materials should be returned 
to the cycles from which they were generated. Properly 
managed, this means pollutants do not escape or migrate to 
cause degradation of the water, air or land environment.158

To ful!ll this goal, the Senate Committee emphasized 
the need to include water recycling as part of the preferred 
technology for municipal sewage disposal, for EPA to reject 
grants unless the applicant proved that innovative and alter-
native (“I&A”) waste treatment management methods were 
not available, and for EPA to promote land disposal and waste 
recycling through planning, research and development, and 
other programs.159

In the 1972 law, Congress backed up this rhetoric through 
statutory provisions designed to promote, but not require, 
I&A treatment systems. In Title I of the Act, which was cre-
ated by the 1972 Amendments, for example, Congress autho-
rized and directed EPA research and grants on methods for 
“reducing the total $ow of sewage, including, but not limited 
to, unnecessary water consumption,”160 and for “reclaiming 
and recycling water.”161 As a fundamental planning compo-
nent of the construction grants program, the waste treat-
ment management plans, guided by section 201 of the Act, 
required planners to “provide for the application of the best 
practicable waste treatment technology [(“BPWTT”)] before 
any discharge to receiving waters, including reclaiming and 

156. CWA § 101(a)(1), 33 U.S.C. § 1251(a)(1) (2006) (establishing a national goal 
of eliminating the discharge of pollutants into navigable waters by 1985).

157. S. Rep. No. 92-414, at 23–24 (1971), reprinted in 1972 U.S.C.C.A.N.  
3690–91.

158. Id.
159. See id. at 23–26, reprinted in 1972 U.S.C.C.A.N. 3690–93.
160. Federal Water Pollution Control Act Amendments of 1972, Pub. L. No. 92-

500, § 2, 86 Stat. 823–34 (codi!ed at 33 U.S.C. § 1254(o)) (adopting CWA 
§ 104(o)).

161. Id., 86 Stat. 826 (codi!ed at 33 U.S.C. § 1255(d)) (adopting CWA § 105(d)).

recycling of water . . . .”162 "e mandatory grant conditions 
included in section  201(g) by the 1972 Amendments pro-
hibited EPA from issuing construction grants after June 
30, 1974, absent a showing that the applicant had “studied 
and evaluated” I&A waste management practices and that 
the proposed facilities will “provide for the application of 
[BPWWT] over the life of the works” and “take into account 
and allow to the extent practicable the application of tech-
nology at a later date which will provide for the reclaiming 
or recycling of water or otherwise eliminate the discharge of 
pollutants.”163

In the 1977 legislative history, Congress expressed frustra-
tion with the lack of progress in adopting the I&A waste treat-
ment methods called for in the 1972 legislation and called for 
“a major reorientation of the construction grant program.”164 
As a result, Congress prohibited EPA from awarding grants 
after Fiscal Year 1978 unless applicants demonstrated that 
they had studied and evaluated I&A treatment processes 
and more e(cient uses of energy and resources.165 It also 
increased the federal project share from seventy-!ve percent 
to eighty-!ve perfect for I&A projects,166 and added a series 
of additional incentives for I&A systems,167 including higher 
priority for construction grants168 and set-asides reserving a 
small percentage of federal funding for increasing the federal 
share for I&A projects.169 None of those provisions, however, 
required the use of nontraditional sewage treatment and dis-
charge methods.170

From a compliance perspective, in the 1972 Amendments, 
Congress adopted a two-phase schedule for increasingly 
stringent e)uent limitations applicable to POTWs. First, the 
Amendments created section 301(b), which required POTWs 
to achieve, by July 1, 1977, e)uent limitations based on sec-

162. Id., 86 Stat. 833–34 (codi!ed at 33 U.S.C. § 1281(b), (d)) (adopting CWA 
§  201(b), (d) and directing EPA Administrator to “encourage” adoption 
of recycling, con!ned and contained pollutant disposal, and wastewater 
reclamation).

163. Id., 86 Stat. 834 (codi!ed at 33 U.S.C. § 1281(g)(2)) (adopting CWA § 201(g)
(2)). "e meaning of “provide for” is not particularly clear. However, Congress 
later repealed the statutory mandate to adopt BPWWT. See discussion infra p. 
16.

164. H. Conf. Rep. No. 95-830, at 56–57 (1977), reprinted in 1977 U.S.C.C.A.N. 
4424, 4431. “"e 1972 amendments redirected the water pollution program 
to municipal waste treatment alternatives which would lead to reclaiming and 
recycling of water and the con!ned and contained disposal of wastes so that 
pollutants would not migrate to cause environmental pollution. Little was done 
to achieve this result.” Id. (emphasis added); see also S. Rep. No. 95-370, at 
2–3 (1977), reprinted in 1977 U.S.C.C.A.N. 4326, 4328–29 (reiterating dual 
statutory goals of adequate treatment of sewage and “requir[ing] programs 
which emphasized reclaiming and recycling sewage, conserving water, reusing 
valuable nutrients, and reducing $ows,” and noting that the Senate Committee 
had identi!ed “only one operating major land irrigation system in the United 
States”).

165. Clean Water Act of 1977, Pub. L. No. 95-217, § 12, 91 Stat. 1569 (codi!ed at 
33 U.S.C. § 1281(g)(5)).

166. Id. §  17, 91 Stat. 1571 (codi!ed at 33 U.S.C. §  1282(a)(2)–(4) (2006)) 
(adopting CWA §202 (a)(2)–(4)).

167. See H. Conf. Rep. No. 95-830, at 54–56 (1977), reprinted in 1977 
U.S.C.C.A.N. 4424, 4429–32.

168. Clean Water Act of 1977, Pub. L. No. 95-217, § 20, 91 Stat. 1572 (codi!ed at 
33 U.S.C. § 1284(a)(3)) (adopting CWA § 204(a)(3)).

169. Id. §  2891 Stat. 1576 (codi!ed at 33 U.S.C. §  1285(i)) (adopting CWA 
§ 205(i)).

170. See supra notes 164–68.
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ondary treatment as de!ned by EPA by regulation.171 Sec-
ond, they created section 201(g)(2), which required POTWs 
to achieve the more stringent requirements of BPWWT by 
July 1, 1983.172 Congress de!ned BPWTT in section 201(b) 
as “including reclaiming and recycling of water, and con-
!ned disposal of pollutants  .  .  .  .”173 Although the 1972 
Amendments required EPA to publish “information, in 
terms of amounts of constituents and chemical, physical, and 
biological characteristics of pollutants, on the degree of e#u-
ent reduction attainable through the application of second-
ary treatment,” it only required EPA to issue “information” 
on alternative waste management for purposes of compli-
ance with section  201.174 EPA promulgated “information” 
on secondary treatment in the form of enforceable regula-
tions similar to e#uent limitations guidelines for industrial 
sources,175 but it did not adopt similar requirements de!ning 
BPWWT. As discussed further infra,176 Congress amended 
section 304(d) in 1977 to require EPA to promulgate guide-
lines for identifying and evaluating I&A wastewater treat-
ment processes and techniques.177

$us, although Congress later repealed the second phase 
of municipal controls, its intent in 1972 and 1977 was even-
tually to require POTWs to adopt BPWTT controls that 
would include wastewater reclamation and recycling.178 $ose 
practices would have, in the long run, reduced pollutant dis-
charges to surface waters and, by reclaiming and recycling 
wastewater, reduced water supply needs and accompanying 
energy use at the front end of the urban water cycle.179 $at 
smaller energy use, in turn, would have reduced the ongoing 
climate change impacts of water and wastewater infrastruc-
ture.180 $ose technologies also might have tempered the 
magnitude of system expansion and rehabilitation that com-
munities face today, thus reducing the prospective climate 
change impacts of future infrastructure construction.

171. Federal Water Pollution Control Act Amendments of 1972, Pub. L. No. 92-
500, § 2, 86 Stat. 844–45 (codi!ed at 33 U.S.C. § 1214) (adopting CWA 
§ 301(b)).

172. Id., 86 Stat. 833–34 (codi!ed at 33 U.S.C. § 1311) (adopting CWA § 301).
173. Id. (codi!ed at 33 U.S.C. § 1311(b)). $is two-phased ratcheting of technolo-

gy-based controls for municipal sources was similar to that required for indus-
trial point sources. See CWA § 301(b), 33 U.S.C. § 1311(b) (2006) (requiring 
sources other than POTWs to achieve e#uent limitations based on the “best 
practicable control technology currently available” by July 1, 1977 and based 
on the “best available technology economically achievable” by July 1, 1983).

174. Federal Water Pollution Control Act Amendments of 1972, Pub. L. No. 92-
500, § 2, 86 Stat. 852 (codi!ed at 33 U.S.C. § 1314(d)). Technically, sec-
tion 1281(g)(5) only prohibited EPA from issuing construction grants to ap-
plicants who had not satisfactorily demonstrated that they had studied and 
evaluated innovative and alternative treatment processes and techniques, but 
presumably Congress intended this de!nition to apply as well to the require-
ments of then-existing section 301(b)(2)(B), which required POTWs to com-
ply with the analogous innovative and alternative treatment requirements de-
scribed in section 1281(g)(2)(A).

175. 40 C.F.R. § 133 (1974).
176. See infra Part II.B.
177. Clean Water Act of 1977, Pub. L. No. 95-217, § 49, 91 Stat. 1588 (codi!ed at 

33 U.S.C. § 1314(d)(3)) (adopting CWA § 304(d)(3)).
178. Federal Water Pollution Control Act Amendments of 1972, Pub. L. No. 92-

500, § 2, 86 Stat. 816 (codi!ed at 33 U.S.C. § 1311(b)(2)(A)).
179. Water Recycling and Reuse: !e Environmental Bene"ts, U.S. Envtl. Prot. 

Agency, http://www.epa.gov/region9/water/recycling/#energy (last updated 
Oct. 15, 2012).

180. See supra Part I.C.2.

2. Growth, Land Use Planning, and the Urban 
Water Cycle

a. Grant Conditions to Prevent Growth Subsidies

In designing the 1972 construction grants program, Con-
gress also expressed concern about the potential for federally 
subsidized sewage systems to induce sprawl growth, which 
could exacerbate pollution of urban and suburban waterways 
in the long run.181 Again, although Congress was not con-
sidering climate change in 1972, excess growth could also 
contribute to climate change by increasing the energy use 
and resulting GHG emissions needed to supply water and 
treat sewage from those expanding communities. To address 
growth concerns, Congress !rst imposed growth-related 
limitations and conditions on federal construction grants.182 
Second, Congress adopted provisions regarding state and 
local land use and waste management planning to guide the 
construction grants program speci!cally and adopted more 
comprehensive water pollution control e/orts generally.183

$e 1972 Amendments limited grants for sewage collec-
tion systems to (1) the replacement or rehabilitation of existing 
collection systems where needed to ensure system integrity 
and performance and (2) to new collection systems in exist-
ing communities with su0cient existing or planned capacity 
to treat the sewage collected.184 $e 1972 Conference Com-
mittee explained that this provision was designed to guard 
against the use of federal funds to subsidize new development:

It is the committee’s intent that sewage collection systems 
for new communities, new subdivisions or newly developed 
urban areas, be addressed in the planning of such areas and 
be included as a part of the development costs of the new 
construction in these areas. $ey are not to be covered under 
the construction grant program.185

Congress was more ambivalent about subsidizing growth 
through expanded sewage treatment plant capacity. Because 
the goal of the program was to !nance facilities needed to 
eliminate discharges of raw or inadequately treated sewage, 
it would make little sense to construct a facility in a growing 
community based on existing sewage 1ows, with inevitable 
system failures or over1ows as soon as the expected growth 
overwhelmed plant capacity. On the other hand, Congress 
determined that building plants with capacity beyond 
expected needs would likely induce growth, and thereby exac-
erbate pollution.186 To balance the goal of !nancing adequate 
sewage collection and treatment capacity against the risk 

181. S. Rep. No. 92-414, at 23, reprinted in 1972 U.S.C.C.A.N. 3668, 3690.
182. Federal Water Pollution Control Act Amendments of 1972, Pub. L. No. 92-

500, § 2, 86 Stat. 843–44 (codi!ed at 33 U.S.C. § 1291) (adopting CWA 
§ 211).

183. See discussion infra II.A.2.b.
184. Federal Water Pollution Control Act Amendments of 1972, Pub. L. No. 92-

500, § 2, 86 Stat. 843–44 (codi!ed at 33 U.S.C. § 1291) (adopting CWA 
§ 211).

185. S. Rep. No. 92-1236, at 119 (1972), reprinted in 1972 U.S.C.C.A.N. 3776, 
3796.

186. See S. Rep. No. 95-370, at 3–4 (1977) reprinted in 1977 U.S.C.C.A.N. 4326, 
4329–30.
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of induced growth, Congress adopted a series of provisions 
that evolved to become more stringent over time, re!ecting 
Congress’s increasing frustration with the program’s growth 
inducing e"ects.187

In the initial 1972 Act, Congress had authorized “su#-
cient reserve capacity” and funded POTWs based on a com-
parison of the costs of initial construction relative to the costs 
of later expansion.188 $e Act also required that collection 
systems not be subject to excessive in%ltration.189 In 1977, 
however, Congress amended the reserve capacity limitation 
to require EPA to consider “e"orts to reduce total !ow of 
sewage and unnecessary water consumption,” and to base its 
reserve capacity on actual population projections prepared as 
part of formal planning processes either under the CWA or 
as part of an independent municipal master plan.190 Congress 
adopted a somewhat di"erent approach in the Municipal 
Wastewater Treatment Construction Grant Amendments 
of 1981, in which it restricted reserve capacity to no more 
than forty years for grants issued prior to enactment of those 
amendments, no more than twenty years for grants issued 
between then and October 1, 1984, and to existing needs for 
any grants awarded thereafter, capped at existing needs as 
of October 1, 1990.191 Moreover, Congress required growth 
projections to be based on reliable population information.192

$ree other related sets of provisions augmented Con-
gress’s e"orts to balance the water quality justi%cations for 
federal construction grants against its stated policy of not 
subsidizing growth. First, Congress authorized federal courts 
to impose sewer hookup bans on systems with in!uent levels 
that exceeded treatment plant capacity in ways that would 
violate the POTW’s discharge permit.193 $is provision mir-
rored existing sewer hookup moratoria used by state, regional, 
and local governments to manage growth.194 Second, in the 
1981 Amendments, Congress prioritized grants for projects 
designed to meet water quality needs as opposed to system 
expansion to accommodate new growth or other goals not 
related to water quality.195 $ird, by mandating that users 
pay su#cient fees to cover their proportionate share of sys-
tem O&M requirements,196 Congress sought to minimize 
the impact of federal subsidies on growth. $e user fee pro-

187. See id.; Municipal Wastewater Treatment Construction Grant Amendments of 
1981, Pub. L. No. 97-117, § 2, 95 Stat. 1626 (codi%ed at 33 U.S.C. § 1284(g)
(1)) (adopting CWA § 204(g)(1)).

188. Federal Water Pollution Control Act Amendments of 1972, Pub. L. No. 92-
500, § 2, 86 Stat. 836 (codi%ed as amended at 33 U.S.C. § 1284(a)(5)) (adopt-
ing CWA § 204(a)(5)).

189. Id., 86 Stat. 834 (codi%ed at 33 U.S.C. § 1281(g)(3)) (adopting CWA § 201(g)
(3)).

190. Clean Water Act of 1977, Pub. L. No. 95-217, § 21, 91 Stat. 1572 (amending 
33 U.S.C. § 1284(a)(5)).

191. Municipal Wastewater Treatment Construction Grant Amendments of 1981, 
Pub. L. No. 97-117, § 10, 95 Stat. 1626 (codi%ed at 33 U.S.C. § 1284(a)(5)).

192. See Id. § 25, 95 Stat. 1633 (codi%ed at 33 U.S.C. § 1375).
193. See Federal Water Pollution Control Act Amendments of 1972, Pub L. No. 

92-500, § 2, 86 Stat. 883 (codi%ed as amended at 33 U.S.C. § 1342(h)).
194. See Phillips, supra note 33, at 63–65, n.97.
195. See Municipal Wastewater Amendments of Treatment Construction Grant 

Amendments of 1981, Pub. Law No. 97-117, § 18, 95 Stat. 1630 (codi%ed as 
amended at 33 U.S.C. § 1296).

196. See Federal Water Pollution Control Act Amendments of 1972, § 2, 86 Stat. 
836 (codi%ed as amended at 33 U.S.C. § 1284(b)(1)).

visions survived multiple judicial challenges,197 but it is not 
clear how e"ective they were at limiting the growth impacts 
of federal subsidies.

b. Planning Provisions 

In a second strategy to limit the growth-inducing e"ects of 
federal sewage treatment subsidies, Congress linked grant 
awards to a series of statutory planning provisions, although 
the extent to which plan preparation was mandatory, and 
if so by which entity, was not entirely clear.198 One of the 
national policies Congress articulated in the CWA was to 
promote and implement “areawide waste treatment manage-
ment planning processes.”199 In addition to “facilities plans” 
required as a prerequisite to a construction grant,200 Congress 
adopted two broader planning processes relevant to the con-
struction grant program.

Section 201 purported to “require and to assist the devel-
opment and implementation of waste treatment manage-
ment plans and practices which will achieve the goals of this 
Act.”201 As discussed above, those plans were supposed to 
“provide for” application of BPWTT,202 but Congress also 
directed that, “[t]o the extent practicable, waste treatment 
management shall be on an areawide basis and provide con-
trol or treatment of all point and nonpoint sources of pollu-
tion . . . .”203 Nothing speci%cally mandated a linkage between 
construction grant awards and section 201 per se,204 but Con-
gress established that linkage indirectly through section 208 
of the Act, which authorized states or groups of local gov-
ernments to prepare “areawide waste treatment management 
plans” for areas they identi%ed as having “substantial water 
quality control problems.”205 Section 208 plans, in turn, were 
supposed to be prepared through a “planning process consis-
tent with” section 201, thus incorporating any requirements 
of section 201 into section 208.206

$e extent to which Congress intended section 208 plans 
to be mandatory was controversial, and the statutory text 
was somewhat inconsistent in this regard. Section  201(a) 

197. See, e.g., Middlesex County Utilities Auth. v. Borough of Sayreville, 690 F.2d 
358 (3d Cir. 1982), cert. denied, 460 U.S. 1023 (1982) (upholding constitu-
tionality of CWA user fee requirements against alleged infringement of state 
sovereignty); City of New Brunswick v. Borough of Milltown, 686 F.2d 120 
(3d Cir. 1982), cert. denied, 459 U.S. 1201 (1982) (upholding constitutional-
ity of user fee requirements against contracts clause challenge).

198. See infra, p. 14.
199. Federal Water Pollution Control Act Amendments of 1972 § 2, 86 Stat. 816 

(codi%ed as amended at 33 U.S.C. § 1251(a)(5)).
200. Id., 86 Stat. 835 (codi%ed as amended at 33 U.S.C. §  1283(a)) (requiring 

plans, speci%cations, and estimates for each proposed grant project); 40 C.F.R. 
§ 35.917 (2012).

201. Id., 86 Stat. 833 (codi%ed as amended at 33 U.S.C. § 1281).
202. Id. (codi%ed as amended at 33 U.S.C. § 1281(b)).
203. Id. (codi%ed as amended at 33 U.S.C. § 1281(c)).
204. As discussed above, the Act did prohibit EPA from issuing grants absent an 

evaluation of the alternatives and treatment methods identi%ed as one compo-
nent of section 201 planning. See id., 86 Stat. 834 (codi%ed as amended at 33 
U.S.C. § 1281(g)(2)).

205. Id., 86 Stat. 839 (codi%ed as amended at 33 U.S.C. § 1288(a).
206. Id., 86 Stat. 840 (codi%ed as amended at 33 U.S.C. §  1288(b)(1)(A)). See 

Envtl. Def. Fund v. Costle, 439 F. Supp. 980, 1006–07 (E.D.N.Y. 1977) (clari-
fying that section 201 includes planning standards to be implemented in sec-
tion 208 and elsewhere, but requires no independent plan).
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expressed a statutory purpose “to require and to assist the 
development and implementation of waste treatment man-
agement plans . . . .”207 Section 208, however, required EPA 
to issue guidelines “[f]or the purpose of encouraging and 
facilitating the development and implementation of” such 
plans.208 Moreover, section  208 authorized state governors 
or localities to identify planning areas and to designate 
responsible planning areas and entities.209 Although sec-
tion 208 indicates that the state “shall act” as the planning 
agency for areas not identi"ed as having special water quality 
problems,210 the only apparent penalty for failure to do so 
was that the state would forego federal grants to conduct that 
very planning.211 As such, in the initial years of the program, 
states had designated only about "ve percent of the nation’s 
waters for local planning, and EPA had not required states to 
adopt plans for undesignated areas.212

Judicial reaction to this inconsistent language was mixed. 
One district court held that section 208 planning was dis-
cretionary.213 #e Court of Appeals for the D.C. Circuit, 
however, upheld a district court decision ordering EPA to 
promulgate regulations requiring states to submit plans for 
all state waters for which local planning entities had not been 
designated.214 Nevertheless, the Court acknowledged that 
withholding of state planning funds was the only means of 
enforcing this “requirement.”215

Once state or regional agencies adopted section 208 plans, 
speci"c statutory provisions linked the award of construc-
tion grants to consistency with, and implementation of, 
the plans.216 #e plans themselves addressed a broad array 
of point and nonpoint source water pollution control pro-
grams.217 As relevant here, the statute required plans to iden-
tify treatment works and associated collection and other 
systems for the region for a twenty-year period, updated 
annually, along with construction priorities and schedules, 
facility locations, and the entities responsible for building, 
operating, and maintaining them.218

207. Federal Water Pollution Control Act Amendments of 1972 § 2, 86 Stat. 833 
(codi"ed as amended at 33 U.S.C. § 1281(a)).

208. Id., 86 Stat. 840 (codi"ed as amended at 33 U.S.C. § 1288(a)(1)) (emphasis 
added).

209. Id. (codi"ed as amended at 33 U.S.C. § 1288(a)(2)) (emphasis added).
210. Id. (codi"ed as amended at 33 U.S.C. § 1288(a)(6)).
211. See CWA § 208(f )(1), 33 U.S.C. § 1288(f )(1) (2006).
212. See Natural Res. Def. Council v. Costle (NRDC v. Costle), 564 F.2d 573, 576 

(D.C. Cir. 1977).
213. Evans v. Train, 460 F. Supp. 237, 244–45 (D. Ohio 1978) (holding that grant 

awards must apply only with “any applicable” plans, and that regional plan-
ning is therefore encouraged but not mandatory). See also Note, !e National 
Land Use—Environmental Problem: Legal and Pragmatic Aspects of Population 
Density Control, 43 U. Cin. L. Rev. 377, 383 (1974) [hereinafter !e National 
Land Use—Environmental Problem] (expressing view that section 208 planning 
requirements were options).

214. NRDC v. Costle, 564 F.2d at 575, 578–80.
215. Id. at 580 (holding that this method of obtaining compliance would not vio-

late the Tenth Amendment). #e Supreme Court later con"rmed, in reviewing 
a di(erent statute, that Congress could not compel states to take regulatory ac-
tion, but that it could induce state action through funding incentives or partial 
preemption provisions. New York v. United States, 505 U.S. 144, 145 (1992).

216. Evans, 460 F. Supp. at 245; see CWA §§  204(a)(1), 208(d), 33 U.S.C. 
§§ 1284(a)(1), 1288(d) (2006).

217. See id. § 208(b)(2), 33 U.S.C. § 1288(b)(2).
218. Id. § 208(b)(2)(A)–(D), 33 U.S.C. § 1288(b)(2)(A)–(D).

Consistent with the policy of Congress to “recognize, pre-
serve, and protect the primary responsibilities and rights of 
States . . . to plan the development and use . . . of land and 
water resources  .  .  .  ,”219 EPA’s statutory authority over the 
substantive growth management contents of these plans is 
limited. Section  208 requires states to submit lists of des-
ignated planning areas and planning entities to the EPA 
Administrator for “approval”220 and includes detailed require-
ments regarding what the plans “shall include.”221 #e Act 
then directs governors or designees to certify plans annually 
and to submit them to the EPA Administrator for approv-
al.222 Again, however, EPA’s only enforcement mechanism in 
the event of inadequate planning is weak. #e Administra-
tor could withdraw approval of a state’s entire section 208 
planning program, but only for a “substantial failure” to 
meet the statutory requirements.223 #e Administrator may 
also withhold grant funds to implement the planning pro-
cess.224 Unlike other provisions of the CWA, in which EPA 
has authority to implement substantive programs if a state 
fails to do so adequately,225 EPA has no authority to adopt or 
implement an areawide waste treatment management plan 
under section 208 if a state fails to do so or fails to do so to 
the Administrator’s satisfaction.226 #us, although the statute 
links construction grants to section 208 plans, and although 
those plans must identify new or upgraded sewage treatment 
collection and treatment needs to meet water quality goals 
and anticipated growth, the Act leaves land use and growth 
management decisions to states and localities.

Congress also linked construction grant awards directly to 
state adoption of water quality management plans pursuant 
to the “continuing planning process” under section 303(e) of 
the CWA.227 In particular, the Act requires EPA to deter-
mine, before approving a construction grant, that the state 
was implementing “any required plan” under section 303(e) 
and that the proposed project is “in conformity with such 
plan,” or that the state was in the process of developing such 
a plan and that the proposed project would conform to that 
plan.228 #at linkage ensured that any grant-funded project 
would comply with applicable e)uent limitations and state 
water quality standards for purposes of achieving the sub-
stantive waste treatment requirements of the Act.229 Unlike 

219. Id. § 101(b), 33 U.S.C. § 1251(b) (2006).
220. Id. § 208(a)(7), 33 U.S.C. § 1288(a)(7).
221. Id. § 208(b)(2), 33 U.S.C. § 1288(b)(2).
222. Id. § 208(b)(3), 33 U.S.C. § 1288(b)(3).
223. Id. § 208(b)(4)(D)(ii), 33 U.S.C. § 1288(b)(4)(D)(ii).
224. Id. § 208(f ), 33 U.S.C. § 1288(f ).
225. See, e.g., id. §§ 303(c)(3)–(4), 303(d)(2), 402(a), 33 U.S.C. §§ 1313(c)(3)–

(4); 1313(d)(2); 1342(a) (2006) (authorizing federal implementation of water 
quality standards, total maximum daily loads, and point source permitting 
programs).

226. Nothing in EPA’s water quality planning and management regulations in-
voke approval authority beyond that speci"ed in section 208. See 40 C.F.R. 
§§ 130.6, 130.9–.11 (2012).

227. CWA § 303(e), 33 U.S.C. § 1313(e).
228. Id. § 204(a)(2), 33 U.S.C. § 1284(a)(2) (2006). Presumably, the second option 

of a plan in process was designed to keep the construction grants program in 
operation pending state compliance with the new planning provision of sec-
tion 303(e), although states were required to submit their initial plans under 
that provision within a half year of enactment of the 1972 Act. See id. § 303(e)
(2), 33 U.S.C. § 1313(e)(2).

229. Id. § 303(e)(3)(A), (D), 33 U.S.C. § 1313(e)(3)(A), (D).
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section 208, section 303(e) expressly requires EPA approval 
of the content of state plans,230 and the statute requires the 
“incorporation” of any applicable plans developed under sec-
tion 208.231 Incorporation of section 208 planning elements 
into section 303(e) plans, however, does not appear to have 
given EPA independent authority, beyond what was apparent 
on the face of section 208, to approve any substantive land 
use aspects of those plans.

Clearly, Congress intended to link federal sewage infra-
structure subsidies to state and local land use and growth 
management planning, especially through area-wide waste 
treatment management plans.232 "rough that process, it 
hoped to encourage the construction of wastewater collection 
and treatment infrastructure necessary to solve the nation’s 
serious water quality problems, while avoiding the potential 
for federal subsidies to induce growth, particularly sprawl 
growth that Congress feared would both exacerbate water 
pollution and increase water and wastewater infrastructure 
costs (and that, in hindsight, could also contribute further 
to climate change).233 As discussed below, however, the tools 
Congress chose to strike that balance were inadequate to the 
task. We did succeed, at least temporarily, in ameliorating 
many of the most severe public health and environmen-
tal problems caused by the disposal of raw or inadequately 
treated sewage.234 We did not, however, do so without caus-
ing unwanted consequences in terms of induced growth and 
even greater and more expensive infrastructure needs moving 
forward.235

B. Aspirations, Reality, and the “Business as Usual” 
Approach

1. Short-Term Pollution Control Versus 
Long-Term Infrastructure Reform: The 
Marginalization of Recycling and Reuse

Congressional aspirations for a new, more sustainable 
approach to municipal sewage treatment #ew in the face 
of the ongoing water quality crisis and the huge backlog in 
federal funding for municipal treatment projects. Neither 
EPA nor the courts were anxious to slow progress in address-
ing severe, immediate pollution needs in order to promote 
a shift to new methods of municipal waste treatment and 
disposal based on reclamation, recycling, and land disposal 
of wastewater and its components.236 Continuing the existing 
approach to sewage collection and treatment would also have 
the unforeseen e$ect of increasing the energy needed to sup-
port sprawling communities and to provide water and waste-

230. Id. § 303(e)(2), (3), 33 U.S.C. § 1313(e)(2), (3).
231. Id. § 303(e)(3)(B), 33 U.S.C. § 1313(e)(3)(B).
232. Id.
233. S. Rep. No. 92-1236, at 119 (1972), reprinted in 1972 U.S.C.C.A.N. 3776, 

3796.
234. See supra p. 7.
235. See infra pp. 16-17.
236. See infra pp. 14–15.

water treatment services for growing communities, thus con-
tributing to climate change as well as water pollution.237

Two early lawsuits challenging construction grant deci-
sions highlighted the tension between the short-term goal 
of mitigating pollution quickly and the longer-term goal of 
more sustainable waste treatment and disposal practices. In 
City of North Miami, Florida v. Train,238 opponents of new 
regional treatment plants and upgrades to existing treatment 
plants in southeast Florida argued that local planners and 
EPA, in both CWA planning and the environmental impact 
statement (“EIS”) for the project under the National Envi-
ronmental Policy Act (“NEPA”),239 failed to give su(cient 
credence to land application of treated sewage as an alterna-
tive to continuing ocean disposal.240 "e proposed upgrades 
were designed to remedy gross pollution of canals and other 
waters in Dade County due to inadequate or failing septic 
tanks and small “package” treatment plants.241 As one indica-
tion of the tension between the goal of rectifying acute ongo-
ing pollution quickly and longer-term reforms, a coalition of 
local businesses and environmental groups joined together as 
interveners to help defend the proposed project.242

EPA approved the grant applicant’s decision to reject land 
disposal alternatives for the Dade County regional project 
because of potential unresolved health impacts and ground-
water contamination, high land acquisition costs, higher 
construction and operation costs, and a range of other prob-
lems.243 Although recognizing the potential bene)ts of land 
disposal options, EPA ultimately concluded that it was not 
appropriate in the south Florida region based on the technol-
ogy and information available at the time:

Land disposal of treated wastewater can provide additional 
water puri)cation (after waste treatment), conserve freshwa-
ter, and utilize nutrients and other constituents for produc-
tive purposes when applied to crops. Studies on the health 
risks of land disposal indicate a continuing concern, while 
still drawing the general conclusion that it is safe and accept-
able if soil, hydrologic, and climatic conditions are favorable. 
However, this method of waste water disposal has limited 
applications in Southeast Florida because of the high ground 
water table and the unsuitability of the soil of some available 
unurbanized land.244

237. See infra p. 17.
238. City of N. Miami, Fla. v. Train, 377 F. Supp. 1264 (S.D. Fla. 1974).
239. NEPA requires preparation of an environmental impact statement (“EIS”) for 

any major federal action, including federal project funding, that may cause a 
signi)cant impact to the human environment. 42 U.S.C. § 4332(2)(C). EPA’s 
practice was typically to prepare an Environmental Assessment where it found 
no signi)cant impacts, but it did prepare an EIS for a relatively small percent-
age of construction grants projects with either signi)cant impacts or signi)cant 
public controversy. See Sewers, Clean Water, and Planned Growth, supra note 
33, at 757–59.

240. See Train, 377 F. Supp. at 1269.
241. See id. at 1266–67. EPA has identi)ed Dade County as the largest single pol-

luter in the eight state EPA region, with ocean discharges of ninety-four mil-
lion gallons per day (“mgd”) of sewage, including twenty-two mgd of entirely 
untreated sewage and an additional twenty-)ve mgd of sewage that had been 
“treated” only by skimming of #oatable solids. Id. at 1268.

242. Id. at 1265–66.
243. See id. at 1271–72.
244. Id. at 1272 (quoting U.S. Envtl. Prot. Agency, Final Environmental Im-

pact Statement, North Dade County, Florida 215–17 (1973)).
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!e Court upheld EPA’s decision, noting that the selected 
plan would enable the county to meet the looming 1977 
CWA deadline for secondary treatment.245

Similarly, in Environmental Defense Fund, Inc. v. Costle, 
environmental groups challenged, again under both NEPA 
and the CWA, decisions by EPA and New York State to fund 
sewage treatment facilities on Long Island.246 !e region had 
experienced massive population growth in the preceding 
decades and faced equally daunting future growth.247 !e 
Long Island region faced a tradeo" between signi#cant exist-
ing and threatened groundwater pollution from cesspools 
and septic tanks and the fact that seepage from those indi-
vidual home treatment systems also recharged the region’s 
sole source of drinking water aquifers.248 !e environmental 
group plainti"s argued that the appropriate means of dealing 
with this tradeo" was to treat the region’s sewage to su$-
cient levels such that, through land application, it could be 
used to recharge the area’s declining groundwater without 
posing health or environmental risks, thereby avoiding the 
risk of polluting nearby coastal receiving waters and los-
ing a valuable public resource.249 EPA, however, approved 
the treatment and ocean disposal alternative, arguing (as it 
did in Florida) that land treatment and disposal had not yet 
reached a point of technological development where it could 
be employed safely in the region.250 !e court upheld EPA’s 
(and the state’s) decision as being based on a reasoned and 
well-informed analysis of the comparative risks of the two 
main alternatives.251

!ese cases suggest that EPA’s main approach to imple-
menting the construction grants program was to facilitate 
compliance with the 1977 secondary treatment deadline 
through the “business as usual” approach of building large 
secondary treatment systems with e%uent disposal to adja-
cent surface waters and not to promote wastewater reclama-
tion and land disposal or reuse. For example, EPA’s “National 
Municipal Policy,” the policy document designed to bring 
cities into compliance with the CWA’s requirements, focuses 
on regulatory, grant funding, and enforcement strategies 
designed to achieve secondary treatment, with no signi#-
cant attention to promoting alternative disposal methods.252 
Congress expressed displeasure with this philosophy when it 
revisited the Act in 1977, and in particular with the paucity 
of I&A systems funded or built despite the statute’s signi#-
cant push in that direction.253 As a result, one of the stated 
purposes of the 1977 Amendments in the legislative history 

245. Id. at 1274; CWA § 301(b)(1)(B), 33 U.S.C. § 1311(b)(1)(B) (2006).
246. Envtl. Def. Fund v. Costle, 439 F. Supp. 980, 984 (E.D.N.Y. 1977).
247. See id. at 985.
248. See id.
249. See id. at 985–86.
250. See id. at 986.
251. Id. at 1010. !e Court remanded for a supplemental EIS to evaluate further 

the impact of the proposed discharges on the shell#sh industry. Id. at 993.
252. U.S. Envtl. Protection Agency, National Municipal Policy and Strat-

egy for Construction Grants, NPDES Permits, and Enforcement un-
der the Clean Water Act 1–2 (1979) [hereinafter National Municipal 
Policy].

253. See S. Rep. No. 95-370, at 3 (1977), reprinted in 1977 U.S.C.C.A.N. 4326, 
4329 (expressing displeasure at #nding only one “operating major land irriga-
tion system in the United States”).

was to “reorient the direction of the program toward use of 
alternative technologies as required in the 1972 Act.”254

!e 1977 Senate Report also criticized EPA for de#n-
ing secondary treatment “without recognition of reclaiming 
and recycling alternatives.”255 Technically, this criticism was 
slightly misplaced because the 1972 Act included separate 
mandates for EPA to de#ne secondary treatment and I&A 
systems.256 In principle, however, the Committee was cor-
rect because EPA had promulgated no regulations addressing 
BPWTT or I&A systems parallel to those governing second-
ary treatment, which was consistent with its apparent practice 
of promoting traditional treatment and disposal over alterna-
tive disposal practices that would bene#cially reuse sewage 
e%uent and its components.257 Congress followed up on this 
criticism by amending section 304(d) to even more explicitly 
require EPA to “promulgate  .  .  . guidelines for identifying 
and evaluating innovative and alternative wastewater treat-
ment processes and techniques referred to in section 201(g)
(5) of this Act.”258

EPA complied with this new requirement the following 
year259 in an appendix to its construction grants regula-
tions.260 !at appendix, however, did not purport to de#ne 
BPWTT for regulatory purposes in a manner parallel to its 
secondary treatment regulations.261 !e appendix is con-
tained in, and only appears applicable to, the construction 
grants program itself,262 whereas the secondary treatment 
regulations apply to POTWs generally, whether federally 
funded or not.263 Finally, the appendix does little more than 
provide vague, descriptive de#nitions of what kinds of sys-
tems EPA would consider “innovative” and “alternative” for 
purposes of construction grants funding incentives.264

Moreover, roughly contemporaneous with the 1977 
Amendments, a third court battle over a regional sewage 
treatment system highlighted EPA’s ongoing reluctance to 
impose I&A treatment requirements, even where necessary 
to temporarily divert sewage :ows that exceeded treatment 
system capacity to alternative land disposal. In Montgom-
ery Environmental Coalition v. Costle, environmental groups 
challenged EPA’s refusal to require the Washington, D.C. 

254. Id.
255. Id.; see 40 C.F.R. § 133 (1974) (secondary treatment regulation with no provi-

sions addressing reclamation or recycling or other I&A alternatives).
256. Compare CWA § 304(d)(1), 33 U.S.C. § 1314(d)(1) (2006) (requiring EPA to 

publish information on e%uent reduction attainable through secondary treat-
ment), with id. § 304(d)(2), 33 U.S.C. § 1314(d)(2) (requiring EPA to pub-
lish information on alternative waste treatment management techniques and 
systems).

257. Id. § 304(d), 33 U.S.C. § 1314(d).
258. Clean Water Act of 1977, Pub. L. No. 95-217, § 49, 91 Stat. 1588 (1977) 

(codi#ed at 33 U.S.C. § 1314(d)(3)) (adopting CWA § 304(d)(3)).
259. See 43 Fed. Reg. 44049, 44049 (Sept. 27, 1978).
260. 40 C.F.R. § 35, subpt. E, app. E (2012).
261. !at Congress intended EPA to promulgate regulations governing I&A sys-

tems is suggested because the term “guidelines” tracks the language used for 
industrial e%uent limitations guidelines more closely than did the term “infor-
mation” used for secondary treatment. Compare CWA § 304(d)(3), 33 U.S.C. 
§ 1314(d)(3) (requiring “guidelines” for I&A waste treatment systems), with 
id. § 1314(b), 33 U.S.C. § 1314(b) (requiring “guidelines” for industrial e%u-
ent limitations).

262. 40 C.F.R. § 35, subpt. E, app. E (2012).
263. Id.; 40 C.F.R. § 133 (1974).
264. 40 C.F.R. § 35, subpt. E, app. E (2011).
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area’s Blue Plains POTW to divert excess !ows to land treat-
ment to balance !ows with plant capacity.265 EPA’s General 
Counsel issued an opinion that the agency “could not pre-
scribe the choice of treatment techniques through the permit 
process until stricter standards [BPWTT] became applica-
ble . . . in 1983.”266 #e court rejected EPA’s conclusion and 
remanded to EPA to consider that possibility.267

Just a year after the decision in Montgomery Environmen-
tal Coalition, however, Congress itself dealt I&A wastewater 
treatment technologies the biggest legal blow. In the 1981 
Amendments, with little fanfare or attention,268 Congress 
repealed the statutory requirement to achieve BPWWT—
and its associated goal of reclaiming and recycling of 
water—as a second phase of technology-based treatment 
requirements for municipal sewage.269 Notably, this amend-
ment did not eliminate the various provisions in the statute 
discussed above requiring EPA to promote I&A systems, 
requiring grant applicants to fully consider those alternatives, 
and requiring EPA to de$ne the characteristics of those sys-
tems.270 Indeed, the same set of amendments increased fund-
ing incentives for I&A projects compared to other systems.271 
But, with this one strike of the pen, Congress repealed the 
single provision in the statute actually requiring the use of 
I&A treatment.272

Although the bene$ts of reclaimed wastewater had begun 
to be understood much earlier,273 several national studies 
have con$rmed the viability and safety of using reclaimed 
wastewater for uses such as ground water recharge and land-
scape irrigation274 and for food crop production.275 More 
recently, EPA has published guidance documents on the 
issue,276 and in 2012, the National Research Council, in 
cooperation with EPA, published a comprehensive evalua-
tion of the potential to reuse municipal wastewater to expand 
water supply.277 Despite these developments, however, EPA’s 
most recent needs survey con$rms that recycled water proj-
ects continue to re!ect only a very small percentage of total 

265. Montgomery Envtl. Coalition v. Costle, 646 F.2d 568, 585 (D.C. Cir. 1980).
266. Id. at 586.
267. Id. at 588–89, 595.
268. H. Conf. Rep. No. 97-408, at 26 (1981), reprinted in 1981 U.S.C.C.A.N. 

2656, 2669 (#e House Conference Report disposes of this provision in three 
words that mis-cited the provision being repealed: “Repeals Section 301(b)(g)
(3).”).

269. Municipal Wastewater Amendments of Treatment Construction Grant 
Amendments of 1981, Pub. L. No. 97-117, § 21(b), 95 Stat. 1632 (repealing 
33 U.S.C. § 1311(b)(2)(B)).

270. See id.
271. Id. § 8(a), 95 Stat. 1625 (amending 33 U.S.C. §  1282(a)(2) to authorize 

twenty percent higher federal share for I&A projects, up to a maximum federal 
share of eighty-$ve percent).

272. Id.
273. See, e.g., William H. Bruvold, Betty H. Olson & Martin Rigby, Public Policy 

for the Use of Reclaimed Wastewater, 5 Envtl. Mgmt. 95 (1981) (citing studies 
from the late 1960s and early 1970s).

274. See Nat’l Research Council, Ground Water Recharge Using Waters of 
Impaired Quality 7 (1994).

275. See Nat’l Research Council, Use of Reclaimed Water and Sludge in 
Food Crop Production 3 (1996).

276. U.S. Envtl. Prot. Agency, Guidelines for Water Reuse (2004).
277. Nat’l Research Council, Water Reuse: Potential for Expanding the 

Nation’s Water Supply Through Reuse of Municipal Wastewater 
(2012).

identi$ed future funding.278 Moreover, documented water 
recycling needs actually decreased by fourteen percent since 
the previous survey (2004),279 and two thirds of those needs 
were in just two states (California and Florida).280

#is failure of the initial 1972 goal to address the nation’s 
sewage collection and treatment needs through wastewater 
reuse and recycling obviously was one reason for our accom-
panying failure to achieve the “zero discharge” goal of the 
1972 Act.281 Rather than reusing and recycling wastewater 
for irrigation, urban landscaping, or other uses, we simply 
continued to discharge those wastes—admittedly with better 
treatment—into the nation’s waterways. At the same time, as 
explained more fully below,282 our inability to promote wide-
spread wastewater recycling and reuse increased the amount 
of new water we needed to provide to growing communities, 
and then to treat and dispose of that water as well, all with 
higher accompanying $scal, environmental, and energy and 
climate costs.

2. Fueling Growth Versus Rapid Obsolescence

#e South Florida, Long Island, and Washington, D.C. met-
ropolitan area cases discussed above also suggested tension 
between the need to accommodate projected regional growth 
and the potential that the funding of massive new sewage 
collection and treatment systems with excess capacity would 
both exacerbate and change the geographic nature of that 
growth.283 Numerous factors explain urban and suburban 
growth patterns.284 Nevertheless, all three cases suggested 
that the funding of large regional POTWs and expansive 
sewer systems might contribute to that growth. Again, while 
Congress was more concerned in 1972 with the $scal and 
water pollution implications of using federal funding to stim-
ulate suburban growth, that same relationship would also 
contribute to climate change285 by expanding auto-depen-
dent communities that would also require more water supply 
and wastewater collection and treatment capacity.

In the Florida case, for example, in addition to badly 
needed upgrades to existing treatment plants, the federal sew-
age subsidies increased regional treatment capacity from 141 
to 245 million gallons per day (“mgd”),286 both to improve 
treatment at existing, but inadequate, local facilities287 and to 
support new growth. In the Long Island litigation, the pro-
posed project was designed to accommodate almost a dou-
bling of Nassau County’s population by 2020, and a more 

278. Clean Watershed Needs Survey, supra note 15, at vi $g. ES-1 (identifying 
recycled water distribution as 1.5% of documented future needs).

279. Id. at vii.
280. Id. 
281. CWA § 101(a)(1), 33 U.S.C. § 1251(a)(1) (2006).
282. See infra Part III.
283. See supra pp. 14–15.
284. See generally Urban Sprawl: Causes, Consequences and Policy Respons-

es (Gregory D. Squires. ed., 2002) [hereinafter Urban Sprawl] (evaluating 
causes and impacts of sprawl).

285. See generally Molly O’Meara Sheehan, Worldwatch Inst., Worldwatch 
Paper #156, City Limits: Putting the Brakes on Sprawl (2001) (linking 
sprawl growth to climate change as well as other environmental problems).

286. See City of N. Miami, Fla. v. Train, 377 F. Supp. 1264, 1268 (S.D. Fla. 1974).
287. See id. at 1266.



Summer 2013 WATER AND WASTEWATER INFRASTRUCTURE IN THE UNITED STATES 17

than quadrupling of the population of Su!olk County.288 
"e communities planned to expand sewer capacity and 
nearly triple treatment capacity at one plant from 45 mgd 
in the 1980s to 120 mgd by 2020.289 Again, it is not clear 
whether all of the growth served by the new capacity would 
have occurred anyway, or whether some was stimulated by 
the new capacity. In Montgomery County, Maryland, one 
federal court rejected EPA’s refusal to consider sewer hookup 
moratoria to con#ne in$ows to existing treatment plant 
capacity,290 while another upheld EPA’s unusual step of refus-
ing to award a construction grant for a proposed regional 
treatment plant that exceeded EPA’s own needs estimates 
absent #rm commitments by other communities to hook in 
to the new plant.291

Other litigation more speci#cally highlighted the tension 
between implementing the Act’s growth-limiting provisions 
in the face of the compulsion to address immediate water 
quality needs. In Evans v. Train, plainti!s alleged that con-
struction grants were being used in violation of the express 
prohibition in CWA section 211292 to support future growth, 
including new housing subdivisions.293 "e District Court 
acknowledged: “the legislative history of section  [211] sug-
gests that Congress intended the cost of sewage collection 
systems for new communities (including subdivisions) to be 
addressed in the planning of such areas and as development 
costs rather than under the construction grant program.”294 
"e defendants, however, responded that they were only 
using federal grants to fund interceptor sewers in existing 
areas rather than collection systems in new areas.295 "e 
Court, with some apparent frustration, found the record 
insu&cient “to determine where collecting sewers terminate 
and interceptor sewers begin, which collecting sewers are to 
serve existing rather than new communities, and the scope of 
federal funding for collecting sewers.”296

Although courts typically deferred to EPA decisions and 
community preferences regarding grant awards and sewage 
treatment system investments, contemporaneous analysis 
suggested that the construction grants and related provi-
sions of the CWA might stimulate unexpected growth and 
that existing sewage collection and treatment facilities had 
already done so.297 Studies conducted both before and after 
the enactment of the CWA concluded that interceptor sew-
ers and sewage treatment plant expansion drove new devel-

288. Envtl. Def. Fund v. Costle, 439 F. Supp. 980, 985 (E.D.N.Y. 1977).
289. Id. at 986. Another previously un-sewered part of the region would be served 

by a thirty mgd treatment plant by 1985. Id.
290. Montgomery Envtl. Coalition v. Costle, 646 F.2d 568, 585–88 (D.C. Cir. 

1980).
291. Maryland ex rel. Burch v. Costle, 452 F. Supp. 1154, 1157–59 (D.C. Cir. 

1978).
292. CWA § 211, 33 U.S.C. § 1291 (2006).
293. Evans v. Train, 460 F. Supp. 237, 248 (D. Ohio 1978).
294. Id.
295. Id.
296. Id. See also Town of Orangetown v. Gorsuch, 718 F.2d 29, 37–38 (2d Cir. 

1983) (rejecting argument that new sewage treatment capacity will automati-
cally provide pressure for development rather than meeting present needs and 
already anticipated growth).

297. See Sales, supra note 33, at 614, 620; Sewers, Clean Water, and Planned Growth, 
supra note 33, at 734, 739.

opment and generated suburban sprawl.298 One reason for 
this phenomenon was the desire of local communities to take 
maximum advantage of the newly increased level of federal 
funds to #nance as much new capacity as possible.299 To do so, 
communities had an incentive to in$ate population growth 
projections to justify higher capacity facilities.300 Once large 
new facilities were built, those growth projections became 
self-ful#lling prophecies.301 Developers preferred to build in 
communities with new sewer systems because they reduced 
their costs of installing separate onsite treatment (septic) sys-
tems and because it increased property values and therefore 
the prices they could charge for new homes.302 Communi-
ties had a strong incentive to authorize those proposed new 
developments so that they could repay their share of the capi-
tal costs, even if it was smaller than federal funding, as well 
as ongoing O&M costs.303

"e preference Congress established in the CWA for 
areawide waste treatment planning and management304 
encouraged communities to design and build large regional 
treatment facilities rather than smaller, local plants.305 "ose 
regional facilities and their associated collection systems argu-
ably reinforced the nature and geography of sprawl develop-
ment occurring in and around large metropolitan areas.306 
To convey sewage from diverse localities to centralized 
plants, communities had to build large new interceptor sew-
ers, many of which traversed previously undeveloped areas.307 
Increased capacity allowed or even encouraged much of the 
new induced growth that occurred in those open spaces.308 
"at growth increased the miles of new water supply distri-
bution pipes needed to serve those communities, along with 
the signi#cant energy (hence, climate change) and O&M 
costs associated with both the front end water supply and 
back end waste collection sides of the urban water cycle.309

Notably, while agreeing on the potential growth-inducing 
e!ects of federal construction grant subsidies, commenta-
tors di!ered in their views about the potential for the CWA’s 

298. See Phillips, supra note 33, at 71–74.
299. See id. at 73; Federman, supra note 10, at 144; Sales, supra note 33, at 619 

(noting that the construction grants program was, at the time, the largest non-
military component of the federal budget, second historically only to trans-
portation, and therefore that “sewers are big business and local governments 
are anxious to get their piece of the action”); Sewers, Clean Water, and Planned 
Growth, supra note 33, at 733 (describing CWA Title II as providing “lavish 
#nancial assistance”); see also id. at 736 (temptation for municipalities to seek 
aid).

300. See Phillips, supra note 33, at 72; Federman, supra note 10, at 145; Sales, supra 
note 33, at 619–21.

301. See Phillips, supra note 33, at 72.
302. See id.
303. See id.; Federman, supra note 10, at 145; Sewers, Clean Water, and Planned 

Growth, supra note 33, at 741.
304. See CWA §§ 201(c), 201(e), 208(b), 33 U.S.C. §§ 1281(c), 1281(e), 1288(b) 

(2006).
305. See, e.g., City of N. Miami, Fla. v. Train, 377 F. Supp. 1264, 1264 (S.D. Fla. 

1974) (challenging regional treatment plants connecting multiple commu-
nities); Envtl. Def. Fund v. Costle, 439 F. Supp. 980, 980 (E.D.N.Y. 1977) 
(same); Town of Orangetown v. Gorsuch, 718 F.2d 29, 37–38 (2d Cir. 1983) 
(same); see also Phillips, supra note 33, at 73.

306. See Urban Sprawl, supra note 284, at 5–11.
307. See Phillips, supra note 33, at 72–73; see Federman, supra note 10, at 146–47.
308. See Train, !e EPA Programs and Land Use Planning, supra note 33, at 273; 

Sewers, Clean Water, and Planned Growth, supra note 33, at 743–44.
309. See Train, !e EPA Programs and Land Use Planning, supra note 33, at 261.
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planning provisions to anticipate and address those sprawl 
growth incentives. Former EPA Administrator Train seemed 
con!dent that “section  208 areawide waste management 
plans will in#uence overall residential patterns by deciding 
which areas are to be serviced by public facilities and by pre-
scribing alternative methods of maintaining water quality in 
the regions.”310 Another author—overly optimistic in retro-
spect—proclaimed that “[p]erhaps the most signi!cant and 
certainly the most widely acclaimed provision of the entire 
act is Section 208.”311 But, one early analysis suggested pre-
sciently that it was “highly dubious” that the CWA’s plan-
ning provisions would succeed in controlling growth because 
“in practical e$ect, the Act is satis!ed if su%cient treatment 
plants are built so that the e&uvia generated by urban sprawl 
is not unpalatable to !sh.”312 Another commentator noted 
that “EPA’s slothful administration of the planning pro-
grams, particularly the section 208 program, may indicate 
that future implementation of the various planning e$orts 
by state, regional and local agencies will not be decisive.”313 
An EPA Regional Administrator was only slightly more san-
guine: “[S]ewage treatment plants with excess capacities will 
accelerate growth in suburban areas because developers tend 
to go where sewer capacity is already available. Unless such 
accelerated growth is well planned and controlled, it can 
produce air and water pollution problems that may be worse 
than the original problems the sewage facility was designed 
to solve.”314

Congress also expressed frustration with the degree to 
which EPA ignored its growth concerns in implementing the 
Act. 'e 1977 Senate Report complained: “Collector sewers, 
interceptor sewers, and treatment plants were approved even 
though their primary purpose was to meet growth needs.”315 
'e Committee reinforced that its intent in the 1972 Act was 
to address the existing backlog in sewage treatment capac-
ity, not to !nance community growth.316 Congress therefore 
adopted provisions more speci!cally limiting construction 
grants to projects designed to meet the enforceable require-
ments of the Act and prohibiting grants for new collector sys-

310. Id. at 274.
311. Sales, supra note 33, at 616. It is undoubtedly unfair to criticize early predic-

tions in hindsight, but most observers would say that the section 208 program, 
after receiving signi!cant attention during the !rst decade after the 1972 Act, 
has been largely quiescent in the ensuing thirty years. See David Zaring, Note, 
Agriculture, Nonpoint Source Pollution, and Regulatory Control: !e Clean Water 
Act’s Bleak Present and Future, 20 Harv. Envtl. L. Rev. 515, 523–24 (1996); 
see also Robert D. Fentress, Comment, Nonpoint Source Pollution, Groundwa-
ter, and the 1987 Water Quality Act: Section 208 Revisited?, 19 Envtl. L. 807, 
818–19 (1988–89).

312. !e National Land Use—Environmental Problem, supra note 213, at 383–84.
313. Phillips, supra note 33, at 94. Phillips noted the large number of facilities plans 

moving through the system before the more comprehensive, land use-oriented 
planning processes were even developed. Id. at 93. See also Sewers, Clean Water, 
and Planned Growth, supra note 33, at 745–46, 751–54 (describing inadequate 
use of CWA planning provisions to prevent induced growth and the delay 
in implementation of planning provisions). As noted above, environmental 
groups had to sue EPA to speed up and make more comprehensive the sec-
tion 208 process. See supra text and accompanying notes Part II.B.1.

314. Snyder, supra note 33, at 735.
315. S. Rep. No. 95-370, at 3 (1977), reprinted in 1977 U.S.C.C.A.N. 4326, 4329. 

'e report bemoaned that “over-sized interceptors and new collectors are 
constructed in suburban areas in anticipation of development, and treatment 
plants are sized to accommodate that growth.” Id. 

316. Id. at 4, reprinted in 1977 U.S.C.C.A.N. 4330.

tems unless adequate capacity is in place to treat the collected 
sewage to secondary treatment standards or above.317 As dis-
cussed above, Congress amended the Act in both 1977 and 
1981 in an e$ort to reign in the growth-inducing tendencies 
of the construction grants program, apparently without sig-
ni!cant success.318

In the 1987 CWA Amendments, Congress adopted Title 
VI to phase out the construction grants program and replace 
it with a State Revolving Loan Fund program (“SRF”).319 
'e legislative history of this quantum shift in federal sew-
age treatment !nancing strategy includes an objective sec-
tion-by-section description provided by the Chairman of the 
House Committee on Public Works and Transportation.320 
Clearly, however, Congress adopted this change to elimi-
nate the federal subsidies that had created the incentives and 
accompanying problems discussed above,321 and instead to 
encourage states and communities to take responsibility for 
their wastewater treatment needs in a more e%cient way.322

Based on the situation in which we now !nd ourselves, 
however, this strategy of trying to promote state and local 
infrastructure self-su%ciency has not worked. Moreover, 
with the phase-out of CWA Title II and its replacement 
with the far less prescriptive provisions of Title VI, Congress 
abandoned whatever control it may have had over state and 
municipal wastewater collection and treatment decisions.323 
Federal sewage treatment subsidies cannot be blamed for the 
nation’s population growth over the past forty years. Argu-
ably, however, they are at least signi!cantly responsible for 
the nature and location of that growth, and for the tremen-
dous resulting infrastructure pressures a generation later. 'e 
key question, addressed in the following Part, is whether les-
sons learned from this history can lead us to a more economi-
cally and environmentally sustainable strategy for water and 
wastewater infrastructure funding in the future, particularly 
given the anticipated e$ects of climate change.

III. Toward a More Sustainable Strategy for 
Cost-Effective and Climate-Sensitive 
Water and Wastewater Structure

'e nation now faces as signi!cant a funding gap for public 
water and wastewater infrastructure as it did in 1972, and 
several respected (even if legitimately self-interested) entities 
have proposed increased public investments to bridge that 
gap.324 If the wastewater components of those needs are not 

317. See id.
318. See, e.g., supra note 152 and accompanying text.
319. Water Quality Act of 1987, Pub. L. No. 100-4, § 212, 101 Stat. 7, 21–28 

(codi!ed as amended at 33 U.S.C. §§ 1381–1387).
320. See 133 Cong. Rec. H131 (1987), reprinted in 1987 U.S.C.C.A.N. 5.
321. See supra notes 271–306 and accompanying text.
322. See Water Quality Act of 1987, Pub. L. No. 100-4, § 212(a), 101 Stat. 22 

(codi!ed as amended at 33 U.S.C. §§ 1381–1387).
323. See, How the CWSRF Program Works, U.S. Envtl. Prot. Agency, http://water.

epa.gov/grants_funding/cwsrf/basics.cfm (last updated Mar. 6, 2012).
324. See Failure to Act, supra note 99; Buried No Longer, supra note 62; Water 

Infrastructure Network, Clean & Safe Water for the 21st Century: 
a Renewed Commitment to Water and Wastewater Infrastructure 
(2000), available at http://www.win-water.org/reports/winreport2000.pdf.
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met, the United States faces the prospect of water quality 
problems as severe as it experienced before the 1972 Act. Seri-
ous public water shortages and public health concerns could 
arise if we do not invest in water supply and treatment sys-
tems.325 But, although the problem in 1972 was that too few 
communities had yet built or modernized their water and 
sewage conveyance and treatment systems, current problems 
derive from the fact that those systems are already aging and 
have not been able to keep up with continuing growth, given 
recent levels of public investments in system maintenance, 
upgrades, and expansion.326 Finally, even more so than was 
true in the 1970s, these problems coincide with an energy 
crisis stimulated by climate change, and our choice of future 
solutions will either exacerbate or help to mitigate that crisis.

Increased public investment in water and wastewater 
infrastructure is therefore critical if we are to maintain the 
public health and environmental quality gains made over 
the past century. Whether the federal, state, or local govern-
ments make those investments is another question, which 
will be addressed only brie!y below. Meeting local and 
regional water and wastewater needs in a safe, environmen-
tally acceptable way is a fundamental function of state and 
municipal governments, notwithstanding arguments about 
“unfunded federal mandates.”327 Moreover, using federal tax 
dollars to pay for local infrastructure is e"ectively a redis-
tribution of tax dollars from some communities with lower 
needs (or needs that have already been paid for) to areas of 
higher need.

Following the initial infusion of federal funds into the 
drinking water and water quality revolving loan funds,328 
federal policy for the past quarter century has been to require 
states and cities to pay for their own water and wastewater 
infrastructure costs.329 #at policy clearly has not, however, 
resulted in su$cient public investment in water and wastewa-
ter infrastructure.330 Moreover, to make a largely unfunded 
approach work, the federal government might have to return 
to the aggressive enforcement policy it adopted vis-à-vis local 
governments in the 1970s.331 Although the courts ruled quite 
clearly during the construction grants program that munici-
pal compliance with the CWA was required independent of 
federal funding,332 that posture inevitably will generate addi-
tional tension between the federal and state governments.

325. See F%&'()* +, A-+, supra note 99, at 2.
326. See id.
327. See generally Robert W. Adler, Unfunded Mandates and Fiscal Federalism: A Cri-

tique, 50 V%./. L. R*0. 1137 (1997) (critiquing the assertion that the federal 
government must provide funding for all federal regulatory mandates).

328. See infra pp. 1–4; see, e.g., P),1)*22 &. W%+*) Q(%'&+3, supra note 11 (stating 
that the federal government invested sixty-one billion dollars in the construc-
tion grants program).

329. See, e.g., P),1)*22 &. W%+*) Q(%'&+3, supra note 11, at ES-1, 2-63 to 2-68 
(2000) (discussing public investment in water and wastewater infrastructure).

330. See infra pp. 1–4; see, e.g., P),1)*22 &. W%+*) Q(%'&+3, supra note 11, at 
ES-1, 2-63 to 2-68 (discussing public investment in water and wastewater 
infrastructure).

331. See N%+&,.%' M(.&-&4%' P,'&-3, supra note 252 (articulating conditions un-
der which EPA took enforcement action against municipalities that missed 
CWA deadlines).

332. See United States v. City of Detroit, 720 F.2d 443, 451 (6th Cir. 1983); Mayor 
of Baltimore v. Browner, 866 F. Supp. 249, 252 (D. Md. 1994).

#e alternative approach is a renewed federal 5nancial 
commitment to help meet regional and local water and waste-
water infrastructure needs. #at approach has the advantage 
of potentially increasing federal control over the manner in 
which those funds are spent, but also suggests pitfalls similar 
to those experienced during the Title II construction grants 
program.333 A new federal funding program to meet these 
needs, therefore, should draw lessons from the construction 
grants program, and particularly given the new challenges 
suggested by climate change, do a better job of promoting 
sustainable infrastructure solutions.

A. Lessons from the Construction Grants Experience 

Although current needs are not identical to those we faced 
in 1972, and political and 5scal conditions have changed 
signi5cantly, it is still useful to re!ect on some of the les-
sons learned from the CWA construction grants program in 
designing any new federal water and wastewater infrastruc-
ture funding program. First, if not managed carefully, federal 
infrastructure subsidies can have unintended consequences 
for local and regional growth patterns, which can a"ect both 
5scal and energy costs as well as impacts on water quality and 
climate change.334 In addition to any alleged equity concerns 
about redistributing federal tax dollars from some regions to 
others, subsidies can generate ine$ciencies because end users 
pay a smaller percentage of the actual costs of new water and 
sewage service.

Second, despite its best intentions, Congress largely failed 
in its e"orts to use federal funding to promote I&A waste-
water treatment systems focused on recycling and reuse of 
sewage e6uent and the elimination of surface water dis-
charges.335 It is not clear whether that failure resulted pri-
marily from the hortatory and incentive-based, rather than 
mandatory, nature of provisions regarding I&A technologies; 
from the understandable compulsion to redress immediate 
and often severe water quality problems as quickly as possible 
based on existing, “o"-the-shelf” technologies; from concerns 
about the health and environmental e"ects of wastewater 
recycling and reuse, or public acceptance of those practices; 
from the systemic, technological inertia of the engineering 
5rms who were largely responsible for designing and build-
ing most major municipal systems; from the preference for 
short-term cost-e"ectiveness over long-term sustainability in 
system design and construction; or from some combination 
of those factors.336

333. See supra pp. 1–2; see also Federman, supra note 10, at 140 n.1 (discussing the 
high costs associated with construction grant programs administered through 
federal subsidies).

334. See supra Part II, pp. 16–17; see also, e.g., U)7%. S4)%8', supra note 284 (dis-
cussing the impact of POTWs on growth patterns in South Florida, Long 
Island, and Washington, D.C.).

335. See supra Part II, pp. 10–11, 16–17. See H. C,.9. R*4. N,. 95-830, at 56 
(1977), reprinted in 1977 U.S.C.C.A.N. 4424, 4431 (discussing the collective 
failure of states to adopt the I&A waste treatment methods called for in 1972 
legislation).

336. See supra Part II; e.g. H.R. R*4. N,. 95-830, at 5, reprinted in 1977 
U.S.C.C.A.N. 4429 (prohibiting EPA from awarding federal grants unless 
applicants considered I&A treatment processes, but not requiring the use of 
these I&A processes); see also City of N. Miami, Fla. v. Train, 377 F. Supp. 
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None of the strategies Congress adopted and retained in the 
1972 Act to address these twin concerns seem to have made 
a signi!cant di"erence on a national basis. #ose approaches 
included !nancial incentives through devices such as higher 
federal funding shares, promulgation of information and 
guidelines, grant conditions on factors such as system size, 
user fee requirements to reduce the e"ect of subsidies, or 
either site-speci!c or comprehensive planning require-
ments.337 At the same time, however, withdrawal of federal 
funding through the SRF approach has been equally ine"ec-
tive in inducing more e$cient technologies, as re%ected by 
the very small percentage of projects in EPA’s current needs 
survey identi!ed as using recycling and reuse.338 Although 
the elimination of federal subsidies may have reduced a$r-
mative incentives to build oversized collection and treatment 
facilities using traditional technologies, clearly, that has not 
been su$cient to eliminate systemic inertia to continue exist-
ing infrastructure practices.339 Moreover, in 1981, Congress 
repealed the only truly mandatory requirement designed 
to promote more sustainable infrastructure, and even that 
requirement would have worked only if EPA had imple-
mented and enforced that provision aggressively.340

Drawing on these lessons, one of two approaches could be 
considered as we tackle the massive infrastructure gap fac-
ing the nation’s water supply and sewer systems. One strat-
egy would be a return to a !rmer set of mandates requiring 
more sustainable infrastructure alternatives, as envisioned by 
Congress in its initial, unful!lled, and later repealed call for 
a second round of technology-based standards for munici-
pal discharges.341 #at approach, however, would require 
signi!cant and predictably controversial federal rulemaking 
and likely result in legal challenges. It would also be politi-
cally contentious and undoubtedly require a renewed federal 
enforcement e"ort against municipalities.

#e second approach would be for Congress to renew fed-
eral !nancial commitments to help communities meet their 
daunting infrastructure needs. Given the equitable issues 
surrounding federal tax redistribution to support such pro-
grams, however, as well as the e$ciency concerns and dis-
torting impacts of subsidies, it would be both reasonable and 
appropriate to condition such funding on !xed conditions 
rather than the largely hortatory statements included in Title 

1264, 1271–74 (S.D. Fla. 1974) (holding that EPA was authorized to approve 
a grant that considered but did not use I&A treatment processes because of 
potential health concerns and the high cost of land acquisition needed to im-
plement land application of treated sewage in comparison to continued ocean 
disposal, and because the approved plan would allow Dade County to meet the 
1977 deadline for secondary treatment under the CWA).

337. See discussion supra Parts II.A.1–2. See, e.g., Clean Watershed Needs Sur-
vey, supra note 15, at vi !g. ES-1 (identifying recycled water distribution as 
1.5% of documented future needs).

338. See discussion supra Part I.A; Drinking Water Infrastructure Needs Sur-
vey, supra note 21, at i–ii (identifying small fraction of projects proposed for 
recycling and reuse).

339. See supra Clean Watershed Needs Survey, supra note 15, at vi !g. ES-1 and 
text accompany note 279.

340. See discussion supra Part II.B.1. See, e.g., Municipal Wastewater Treatment 
Construction Grant Amendments of 1981, Pub. L. No. 97-117, § 21(b), 95 
Stat. 1632 (repealing 33 U.S.C. § 1311(b)(2)(B)).

341. See, e.g., Koppers Co. v. EPA, 767 F.2d 57, 61 (3d Cir. 1985) (noting the repeal 
of the provision relating to best practicable waste treatment technology).

II. Under this approach, municipalities would remain free 
to choose whatever infrastructure options they deem best. 
#e federal government would only subsidize investments, 
however, designed to move away from the energy-intensive, 
water-wasteful, and water quality-risking policies of the past.

B. Ideas for a Sustainable Water Infrastructure Policy

Given the above history and the institutional and technologi-
cal inertia accompanying water and wastewater infrastruc-
ture policy over the past forty years and longer, it will not be 
easy to move from a “business as usual” scheme to a more 
sustainable approach. Even under the most optimistic sce-
nario, changes will not happen overnight, and must re%ect 
long-term goals. On the other hand, the longer we wait to 
begin to change our approach, the more money we will spend 
in the long run, and the more adverse e"ects we will generate 
in terms of energy use and climate change. Without implying 
that any of the following ideas are “silver bullets” that will 
solve these problems individually or even collectively, the fol-
lowing substantive principles should be considered to guide 
future infrastructure policy, and each will face signi!cant 
implementation challenges.342

First, to reduce the use of energy-intensive, !scally expen-
sive, and ine$cient water conveyance systems, communi-
ties should no longer import water from long distances, and 
particularly from another basin with higher accompanying 
pumping requirements, unless that water is demonstrably 
necessary for potable uses as opposed to outside watering 
and other non-potable uses.343 #at would encourage cities 
to meet other water needs through wastewater recycling and 
reuse. Notably, reducing surface water withdrawals for con-
veyance to cities generates more than a one to one reduc-
tion in lost stream %ows because of system conveyance losses. 
#erefore, this strategy would generate particularly high 
environmental bene!ts in addition to reduced energy and !s-
cal costs.344 Reduced energy use, in turn, will lower GHG 
emissions and impacts on climate change as well.

Second, we no longer have the luxury of incurring the 
high !scal and energy costs necessary to treat all public water 
to drinking water standards whether or not it is intended for 
potable end use. Although modern treatment of public water 
supply was responsible for a huge proportion of the reduced 
incidence of waterborne diseases in the United States, those 
gains do not require the same treatment levels for water used 
to irrigate lawns or to %ush toilets, which represent a very 

342. Many of these ideas were collected at an urban water policy conference in 
which the author participated that led to a collaborative book, although most 
of the suggested technologies are currently in use. Cities of the Future, 
Towards Integrated Sustainable Water and Landscape Management 
(Vladimir Novotny & Paul Brown, eds. 2007).

343. See James P. Heaney, Centralized and Decentralized Urban Water, Wastewater 
& Storm Water Systems, in Cities of the Future: Towards Integrated Sus-
tainable Water and Landscape Management 238 (Vladimir Novotny et al. 
eds., 2006).

344. See Vladimir Novotny, E!uent Dominated Water Bodies, "eir Reclamation and 
Reuse to Achieve Sustainability, in Cities of the Future: Towards Integrat-
ed Sustainable Water and Landscape Management 191, 200 (Vladimir 
Novotny et al. eds., 2006).
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high percentage of residential water use,345 so long as su!-
cient treatment is applied for the speci"ed end uses.

Several technologies are available to facilitate this change. 
For example, although it would be very costly to retro"t 
existing distribution and plumbing systems, it would be 
comparatively cheaper to do so for new developments and for 
new construction, or potentially for aging systems requiring 
signi"cant reconstruction or replacement.346 In Japan, large 
urban buildings rely on rainwater capture for toilet #ushing 
and cooling water, which can represent twenty to sixty per-
cent of a building’s water demand.347 In areas that use dual 
plumbing systems with recycling, water demand overall is 
much lower,348 which reduces existing demand and expan-
sion needs both at the front and at the back ends of the urban 
water system.

$ird, no wastewater or wastewater residuals should dis-
charge to surface waters if those resources can receive alter-
native end uses in the community, including groundwater 
recharge. Some experts argue that wastewater can undergo 
separation into components based on waste concentrations 
and types, including separation of urine and fecal matter, 
so that we do not need to devote expensive wastewater treat-
ment capacity to diluting wastes.349 As is true for water sup-
ply, if less stringent treatment is needed for the intended end 
use, such as aquifer recharge or direct reuse, than for surface 
water discharges, both cost and energy savings can be real-
ized.350 Between 1986 and 2004, for example, wastewater 
reuse in Florida increased by more than 300%, and the major 
catalyst was limitations on discharges to surface waters.351

Fourth, communities can adopt the principle of cascad-
ing water use so each gallon is used as many times as pos-
sible, with water quality requirements and accompanying 
treatment costs descending according to the end use.352 For 
example, high quality public water supply can be used "rst 
for potable use, followed sequentially by industrial use, cool-
ing water, etc.353 Again, those strategies will minimize both 
front and back-end water supply and treatment needs.

Fifth, even with federal subsidies or other public funding 
to capitalize new or rebuilt water and wastewater systems, the 
prices charged to system users as a whole should re#ect the 
full costs of construction, "nancing, and O&M, as well as 
any reasonably ascertainable environmental costs. Full cost 
pricing promotes e!cient water use, thereby reducing both 
front end and back end systems size needs and O&M costs 
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and energy use.354 Concerns about a8ordability are impor-
tant, but they can be addressed with pricing strategies such 
as di8erential fees, lifeline rates, or ascending block pricing355 
rather than by making water and wastewater treatment arti-
"cially cheap to the entire community.

$ese are just some of many options for improving the 
"scal, energy, and environmental sustainability of our water 
infrastructure. Other available tools include low #ow plumb-
ing "xtures and other e!ciency investments, grey water 
reuse, xeriscaping, and "xing leaks in water storage, distribu-
tion, and wastewater collection systems.356 $e more impor-
tant issue is what legal, policy, and funding strategies are best 
designed to promote their widespread and e8ective use.

IV. Conclusion

Just a few years after Congress passed the 1972 CWA Amend-
ments, former EPA Administrator Russell Train wrote:

One of the major challenges to our society, and speci"cally 
to our states and localities, is to deal e8ectively with the 
issues of growth. $ese issues will involve an increasing shift 
in emphasis from abatement to the prevention of pollution. 
In terms of technology, EPA must seek not simply to encour-
age the development of more sophisticated kinds of “add-
on” controls, but to push e8ectively for basic changes in the 
processes themselves. In terms of life-style changes and land 
use environmental policy decisions, the EPA must encour-
age the states and localities—and their citizens—to really 
come to grips with the complex and critical consequences 
posed by our patterns and pressures for physical growth.357

Unfortunately, although there has been a lot of inno-
vation in the design of water and wastewater systems over 
the past forty years, most communities have elected not to 
adopt them, and, for the most part, Administrator Train’s 
admonitions have gone unheeded. If this practice continues 
in the twenty-"rst century, regardless of how much money 
we pour into our water and wastewater infrastructure, it is 
reasonable to predict that we will "nd ourselves back in the 
same position in another forty years. Moreover, the use of 
twentieth-century infrastructure will continue to exacerbate 
climate change through its large energy costs and will fail 
to address the more di!cult water management challenges 
that are likely to occur in a warming world. Technologies are 
readily available to forge a more sustainable infrastructure 
path for the next forty years. It is largely a matter of "nding 
the legal, policy, and "nancing tools needed to support and 
promote them.
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