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The Clean Water Act, Climate 
Change, and Energy Production: 
A Call for Principled Flexibility 

Regarding “Existing Uses”
by Robin Kundis Craig*

CWA’s water quality standards regulations11 nor its antideg-
radation policy12 allow states to not protect them. As a result, 
when electricity production con!icts with aquatic ecosystem 
“existing uses,” states and the EPA currently have no legal 
choice but to preserve and maintain the ecosystem at the 
expense of power production.13

Climate change, however, is already throwing a mon-
key wrench into this neat legal machinery.14 As is particu-
larly evident in cold-water salmon and trout ecosystems in 
the Paci"c Northwest, climate change is threatening the 
very existence of the species that states enacted CWA water 
quality standards to preserve, and in ways that states can-
not combat through increased regulation.15 Climate change 
thus threatens to make enforcement of parts of the CWA at 
best irrelevant and at worst an expensive absurdity at exactly 
the same time that climate change will be causing increased 
demands for electricity and decreasing e#ciency in electric-
ity generation.16

$is Article examines the climate change adaptability of 
the CWA’s “existing use” requirements, concluding that they 
need an injection of principled !exibility. As I "rst explained 
in 2010,17 principled !exibility is a possible new paradigm for 
environmental and natural resources law in a climate change 
era, focused on climate change adaptation.18 It treats climate 
change impacts as evolving ecological realities, requiring 
law to distinguish between human-induced environmental 
changes that can still be e%ectively regulated—for example, 

11. Id. § 131.10(g), (h).
12. Id. § 131.12(a).
13. See discussion infra Part III.B.
14. See discussion infra Part II.
15. See discussion infra Part III.A.
16. See U.S. Climate Change Sci. Program (“USCCSP”), Synthesis & Assess-

ment Product 4.5, Effects of Climate Change on Energy Production 
and Use in the United States 1 (2008) [hereinafter 2008 USCCSP Energy 
Report], available at http://www.climatescience.gov/Library/sap/sap4-5/"nal-
report/sap4-5-"nal-all.pdf.

17. Robin Kundis Craig, “Stationarity Is Dead”—Long Live Transformation: Five 
Principles for Climate Change Adaptation Law, 34 Harv. Envtl. L. Rev. 9, 
17–18 (2010).

18. Id.

One of the less-acknowledged aspects of the Clean 
Water Act (“CWA”) is the trade-o% it requires in 
terms of electricity production.1 Several provisions 

of the CWA can, and have, halted energy production facili-
ties in their tracks. For example, the section  404 “dredge 
and "ll” permit requirements2 ended a proposed hydro-
electric project on the Blackwater River in West Virginia, 
even though the then-existing Federal Power Commission 
(“FPC”) approved the project under applicable energy law.3 
Perhaps more famously, the State of Washington used the 
CWA’s water quality certi"cation provisions in section 4014 
to stop another hydroelectric project, this one on the Dose-
wallips River.5 $ese, and other provisions of the CWA,6 can 
also impose additional costs—both economic and in terms of 
energy e#ciency—on hydroelectric dams and power plants.7

In many cases, the limitations imposed on power pro-
duction facilities are designed to achieve state-created water 
quality standards8 that protect existing aquatic ecosystems 
and the species that comprise them.9 If these ecosystems and 
species qualify as “existing uses” under the Act,10 neither the 

1. See discussion infra Part I.D.
2. Clean Water Act (“CWA”) §  404(a), 33 U.S.C. §  1344(a) (2006); see also 

discussion infra Part I.A (discussing this provision of the Act).
3. See discussion infra Parts I.B.2, B.3.
4. CWA § 401(a), 33 U.S.C. § 1341(a) (2006); see also discussion infra Part I.B.2 

(discussing this provision of the Act).
5. See discussion infra Part I.B.2.
6. See, e.g., CWA §§ 301, 33 U.S.C. §§ 1311, 1326, 1342 (2006). See generally 

discussion infra Parts I.B.3, I.C, I.D (discussing these provisions).
7. See discussion infra Part I.
8. CWA § 303(a)–(c), 33 U.S.C. § 1313(a)–(c) (2006).
9. See discussion infra Part I.
10. 40 C.F.R. § 131.3 (2012).
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under the CWA, industrial discharges of toxic and other 
pollutants19—and those that are the largely unavoidable 
by-products of climate change.20 Relevant to the CWA, for 
example, this latter set of impacts will include increases in 
air and water temperatures, changes in !ow regimes, and 
reduced river !ow or lake levels. To keep environmental and 
natural resources law helpful and relevant, principled !exibil-
ity dictates more !exible mechanisms to allow environmental 
regulation to adjust to the impacts of climate change.21

"is Article applies the principled !exibility paradigm to 
one speci#c aspect of the CWA—how the Act treats “existing 
uses” (uses of speci#c waterways that existed in 1975, when 
water quality standards designations began taking e$ect) in 
its water quality standard provisions—through one particu-
lar lens: the likely increase in con!icts between energy pro-
duction needs and the CWA’s water quality requirements. 
Part I examines the many ways that the CWA interacts with 
energy facilities, emphasizing hydropower dams and cool-
ing water use at conventional and nuclear power plants, to 
demonstrate that the CWA’s protection of the aquatic envi-
ronment has always come with an energy cost. In Part II, 
the Article examines the projected impacts of climate change 
on both energy demand and electricity production, forecast-
ing increasing con!icts between the CWA’s requirements for 
water quality protection and energy policy. Part III, in turn, 
points out that blindly enforcing, in a climate change era, 
the CWA’s requirements—particularly its prohibition on the 
degradation of existing uses—may increasingly require the 
sacri#ce of energy production without ful#lling those restric-
tions’ intended purpose of preventing the loss of any use that 
actually existed on a waterway in 1975. Just as climate change 
will alter the metrics of electricity demand and production 
capability, so will it also transform aquatic ecosystems. In 
some cases, these transformations will destroy the continued 
viability of at least some existing uses, regardless of how the 
CWA is implemented, while in others, they will force state 
water quality agencies to choose between formerly existing 
uses that can no longer co-exist. To make this point, Part III 
examines the particular climate change plight of cold-water 
salmon and trout in the Paci#c Northwest, noting that in 
many rivers and streams, low !ows and increasing tempera-
tures will likely doom these native species before the end of 
the century.

"is Article concludes by recommending that the Environ-
mental Protection Agency (“EPA”) amend its water quality 
standards and anti-degradation regulations to accommodate 
climate change. Speci#cally, the EPA has already created a 
“use attainability analysis” for designated uses in water qual-
ity standards that are not “existing uses.”22 States currently 

19. See id. at 45–46 (discussing the need to more comprehensively eliminate pol-
lutant stressors).

20. Id. at 39–40, 43–45.
21. Id. at 63–69.
22. See 40 C.F.R. § 131.10(g) (2012).

use this analysis to prove that the particular circumstances of 
the water body make attainment of a designated use impos-
sible, allowing states to remove the use from their water qual-
ity standards and hence stop regulating to try to achieve a 
futile goal.23 To implement principled !exibility, the EPA 
should create a similar, climate change-focused, use attain-
ability analysis that would allow states to eliminate “exist-
ing use” requirements from their water quality standards 
when climate change impacts make those uses impossible to 
maintain.

I. The Clean Water Act and Energy 
Production

Although it is obviously not a regulatory regime for energy 
per se, the CWA nevertheless can a$ect energy facilities in a 
variety of ways, from how and where such facilities are sited to 
how they can operate. At times, application of the CWA can 
stop new energy facilities entirely; at others, the Act renders 
energy production less e&cient than could occur without its 
environmental protections. "e point in this Part is not that 
the CWA’s protections are a bad thing—merely that they 
can, and frequently do, come with costs in energy produc-
tion. As a result, to the extent that the CWA is perceived as 
unreasonably interfering with energy production and energy 
policy, as may become increasingly the case with climate 
change (see Part II), the CWA could well become a politi-
cal target at the same time as the resilience-building reduc-
tions in direct human-caused pollution that it mandates are 
becoming more critical for climate change adaptation more 
generally.24 An apt comparison might be the political and 
legal upheaval that ensues when the federal Endangered Spe-
cies Act25 is perceived to unreasonably interfere with water 
supply and water rights.26

"is Part thus surveys the various ways in which CWA 
regulation intersects with energy production. It begins with 
the role of section 404 permitting in energy facility siting. 
It then looks at how the CWA intersects with hydroelec-
tricity production through two provisions, section 401 and 
section 402, before examining how the Act treats thermo-
electric power plants’ handling of cooling water pursuant to 
sections 402 and 316. It ends with a short summary of the 
energy costs and potential political costs of this regulation.

23. See discussion infra p. 42.
24. See id. at 40–41 (discussing the importance of reducing existing pollution 

stressors as much as possible for climate change resilience).
25. Endangered Species Act, 16 U.S.C. §§ 1531–44 (2006).
26. See generally Klamath Irrigation Dist. v. United States, 635 F.3d 505 (Fed. Cir. 

2011) (deciding Fifth Amendment property “takings” claims in the context of 
the application of the Endangered Species Act to the Klamath River and the 
reduction in water for irrigation); Casitas Mun. Water Dist. v. United States, 
102 Fed. Cl. 443 (Fed. Cl. 2011) (deciding Fifth Amendment property “tak-
ings” claims in the context of reductions of water for users to protect steelhead 
trout).



28 JOURNAL OF ENERGY & ENVIRONMENTAL LAW Summer 2013

A. Siting of Electrical Power Facilities and Section 404 
Permits

Under the CWA’s most basic prohibition, no point source 
can add pollutants to waters of the United States without a 
permit.27 Section 404 permits apply to discharges of dredged 
and "ll material28 into wetlands, lakes, and rivers and thus 
routinely a#ect—sometimes profoundly—the construc-
tion of buildings and other facilities near waterways.29 $ese 
facilities include both hydroelectric dams and power plants.30

Of course, CWA jurisdiction does not extend to every 
impact that electricity facilities may have on any water,31 espe-
cially given the U.S. Supreme Court’s restrictions of the Act’s 
jurisdiction in Solid Waste Agency of Northern Cook County v. 
U.S. Army Corps of Engineers,32 in which the Supreme Court 
held that the CWA does not extend to isolated waters, and 
Rapanos v. United States, in which a divided Court indicated 
that the Act does not extend to all wetlands.33 Nevertheless, 
when section 404 applies, its implications for electricity facil-
ities can be signi"cant, as the rest of this section describes.

For example, in the 1970s, Monongahela Power Company 
applied, on behalf of Allegheny Power, to the FPC—the 
agency then in charge of licensing hydroelectric dams34—
“for a license to construct a 1000-megawatt pumped-stor-
age hydroelectric facility on the Blackwater River in the 
Canaan Valley of Tucker County, West Virginia.”35 $is 
project became known as the Davis Project and, as designed, 
would have inundated more than 7,000 acres of freshwater 
wetlands.36 Nevertheless, the FPC issued its license for the 
Davis Project.37 In contrast, the U.S. Army Corps of Engi-

27. CWA § 301(a), 33 U.S.C. § 1311(a) (2006).
28. Id. § 404, 33 U.S.C. § 1344(a) (2006). Under the U.S. Army Corps of En-

gineers’ (“Army Corps”) regulations, “dredged material” is “material that is 
excavated or dredged from waters of the United States,” while a “discharge of 
dredged material” is “any addition of dredged material into, including rede-
posit of dredged material other than incidental fallback within, the waters of 
the United States.” 33 C.F.R. § 323.2(c), (d)(1) (2012). “Fill material,” in turn, 
is “material placed in waters of the United States where the material has the ef-
fect of: (i) Replacing any portion of a water of the United States with dry land; 
or (ii) Changing the bottom elevation of any portion of a water of the United 
States.” Id. § 323.2(e)(1). $e “discharge of "ll material” is “the addition of "ll 
material into waters of the United States.” Id. § 323.2(f ).

29. See, e.g., Steven G. Davison, General Permits Under Section 404 of the Clean 
Water Act, 26 Pace Envtl. L. Rev. 35, 36 (2009) (describing the application 
of section 404 permits to construction and other activities).

30. See, e.g., Sierra Club v. U.S. Army Corps of Eng’rs, 645 F.3d 978, 982–83 (8th 
Cir. 2011) (seeking to set aside an Army Corps section 404 permit for the 
Southwest Electric Power Company’s new power plant); Monogahela Power 
Co. v. Marsh, 809 F.2d 41, 42–43 (D.C. Cir. 1987), cert. denied, 484 U.S. 816 
(1987) (deciding that a section 404 permit was necessary for a hydroelectric 
facility licensed by the Federal Power Commission).

31. See, e.g., Friends of the Payette v. Horseshoe Bend Hydroelectric Co., 988 F.2d 
989, 996 (9th Cir. 1993) (determining “canal wetlands [ ] maintained by ir-
rigation water . . . not subject to [Corps’] jurisdiction”).

32. Solid Waste Agency of N. Cook Cnty. v. U.S. Army Corps of Eng’rs, 531 U.S. 
159, 171–73 (2001) (denying extension of the de"nition of “navigable waters” 
to isolated ponds in Illinois used as habitat by migratory birds).

33. Rapanos v. United States, 547 U.S. 715, 739, 742 (2006) (plurality opinion) 
(limiting CWA jurisdiction over non-navigable wetlands not adjacent to navi-
gable waters, through two competing tests, in a contested plurality opinion).

34. Federal Power Act of 1920, 16 U.S.C. §§ 797a–e (1982) (current version at 16 
U.S.C. §§ 797a–d (2006)).

35. Monogahela Power, 809 F.2d at 43.
36. Id.
37. Id.

neers (“Army Corps”), which implements section 404 of the 
CWA,38 refused to give Monogahela Power a section  404 
permit for the project,39 concluding “that the project would 
have an unacceptably adverse impact on the Canaan Valley 
wetlands, and could not be justi"ed on the basis of feasible 
alternatives.”40 $e U.S. Court of Appeals for the D.C. Cir-
cuit upheld the Army Corps’ jurisdiction to review the dam 
pursuant to the CWA, noting that the Act requires di#erent 
evaluation criteria than the FPC used.41 As a result, the court 
upheld the Army Corps’ denial of the section 404 permit, 
and the proposed hydroelectric dam was never built.42

$e Monogahela Power license application thus demon-
strates that section 404 can completely halt the construction 
of an electricity-generating facility.43 Much more commonly, 
however, compliance with section  404 requires that the 
power facility mitigate its proposed development plan in 
order to reduce impacts on waters of the United States to 
acceptable levels.44 $us, even if the Army Corps issues the 
section 404 permit, CWA regulation can a#ect how electric 
facilities are constructed.45

Nevertheless, section  404’s interaction with electricity 
facilities is generally most important for the facility’s initial 
construction46 and often has only limited direct import for 
the facility’s continuing operational e#ects on water quality 
and aquatic ecosystems.47 Because these continuing e#ects 
are likely to be the most controversial in a climate change 
era, the rest of this Article will concentrate on how the CWA 
a#ects electric facilities’ continuing operations.

B. Hydropower Dams and the Clean Water Act

Hydroelectricity is an important energy source in the United 
States, particularly in certain parts of the country.48 Quite 
naturally, the CWA has had a long history of legal interac-
tion with hydroelectric facilities, which dam rivers, create 
reservoirs, and alter water quality. $is section provides an 
overview of those interactions. It begins by describing the 
importance of hydroelectricity to the United States, then 
looks at how two sections of the CWA—section 401,49 which 
requires that states certify that federally licensed or permit-

38. CWA § 404(a)–(d), 33 U.S.C. § 1344(a)–(d) (2006).
39. Monogahela Power, 809 F.2d at 43.
40. Id.
41. Id. at 51–52; see also Scenic Hudson Pres. Conference v. Calloway, 370 F. Supp. 

162, 170–71 (S.D.N.Y. 1973), a!’d per curiam, 499 F.2d 127 (2d Cir. 1974) 
(reaching the same conclusion regarding the Army Corps’ Clean Water Act 
authority).

42. Edwin Daryl Michael, A Valley Called Canaan: 1885–2002, at 221–22 
(2002).

43. Monogahela Power, 809 F.2d at 51.
44. See, e.g., Abenaki Nation of Missiquoi v. Hughes, 805 F. Supp. 234, 238–39 

(D. Vt. 1992) (discussing the adequacy of mitigation requirements, including 
twenty-three special permit conditions, for the Orman Croft Generating Sta-
tion in Highgate, Vermont).

45. See Monogahela Power, 809 F.2d at 51.
46. See id. at 51–52.
47. See id. (citing 40 C.F.R. §  230.10(a) (1986) (current version at 40 C.F.R. 

§ 230.10(a) (2012)).
48. Hydropower Explained, U.S. Energy Info. Admin., http://www.eia.gov/

energyexplained/index.cfm?page=hydropower_home (last updated Mar. 21, 
2012).

49. CWA § 401, 33 U.S.C. § 1341 (2006).
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ted projects comply with state water quality protections; and 
section  402,50 which requires permits for any discharge of 
any pollutant other than dredged or "ll material—have in#u-
enced and continue to in#uence hydroelectric dam projects.

1. Hydropower as a Source of Electricity in the 
United States

According to the U.S. Energy Information Administra-
tion (“EIA”), hydropower accounted for six percent of U.S. 
electricity generation in 2011.51 Hydropower, however, is a 
geographically concentrated source of electricity, especially 
in terms of providing base load electricity.52 Over half of 
the nation’s hydropower production occurs in Washington, 
California, and Oregon, with Washington alone generating 
twenty-nine percent in 2011. New York and Idaho "ll out the 
top "ve hydropower producing states.53

Nevertheless, even outside of these areas where hydro-
power is a signi"cant source of electricity, hydropower “"lls 
in” for other sources of electricity by helping to meet peak 
loads and regional electricity reserve requirements, among 
other bene"ts.54 $us, despite hydropower dams’ geographic 
concentration in certain states, the repercussions of the 
CWA’s impacts on hydropower are felt across the country.55

2. Hydroelectric Dams and Section 401 
Certifications

States have found signi"cant authority under section 401 of 
the CWA to protect their water quality and the integrity of 
their aquatic ecosystems against the possible alterations from 
hydroelectric facilities.56 Section  401(a)(1) requires “[a]ny 
applicant for a Federal license or permit” that could result in 
a discharge into waters to get a certi"cation from the relevant 
state that the licensed or permitted activity will comply with 
the state’s implementation of the CWA.57 $is requirement 
allows states to e%ectively “veto” federal licenses and permits 
that would result in degradation of state waters, because “[n]o 
license or permit shall be granted if certi"cation has been 
denied by the State  .  .  .  .”58 Finally, section 401 empowers 
states to impose signi"cant conditions on federally licensed 
or permitted projects, including hydroelectric dams, to pro-
tect water quality.59

$e Supreme Court has twice upheld states’ broad author-
ity under section 401 to impose water quality protections on 

50. Id. § 402, 33 U.S.C. § 1342 (2006).
51. Hydropower Explained, supra note 48.
52. See Hydroelectric Power Resources Form Regional Clusters, Today in Energy, U.S. 

Energy Info. Admin. (June 10. 2010), http://www.eia.gov/todayinenergy/
detail.cfm?id=1750#.

53. Hydropower Explained: Where Hydropower Is Generated, U.S. Energy Info. 
Admin., http://www.eia.gov/energyexplained/index.cfm?page=hydropower_
where (last updated Mar. 15, 2012).

54. 2008 USCCSP Energy Report, supra note 16, at 40.
55. See, e.g., CWA § 401(a), 33 U.S.C. § 1341(a) (2006) (requiring state certi"ca-

tions for discharges in any state where they occur.).
56. Id. § 401(a), 33 U.S.C. § 1341(a).
57. Id. § 401(a)(1), 33 U.S.C. § 1341(a)(1).
58. Id.
59. Id. § 401(d), 33 U.S.C. § 1341(d).

hydroelectric dams, including minimum #ow requirements, 
to ensure that state water quality standards are met.60 $e 
CWA subjects all waters, including the coastal oceans, to 
state-set water quality standards.61 According to the Act, 
such standards have three components: (1) designated uses; 
(2) water quality criteria; and (3) an antidegradation require-
ment.62 Moreover, in creating water quality standards, the 
states are supposed to consider the waters’ “use and value for 
public water supplies, propagation of "sh and wildlife, recre-
ational purposes, and agricultural, industrial, and other pur-
poses, and also tak[e] into consideration their use and value 
for navigation.”63 $us, ecological protections—"sh and 
wildlife—are, and were intended to be, the proper (albeit not 
exclusive) focus of water quality standards.64

As noted, state water quality standards must also include 
an antidegradation policy,65 which is likely to become 
increasingly problematic for energy facilities in a climate 
change era. Speci"cally, under the EPA’s antidegradation 
regulation, state water quality policies must provide four 
forms of “antibacksliding” protection for waters within the 
state,66 which is where the limitations on modifying existing 
uses and potential problems for climate change adaptation 
arise. Indeed, the antidegradation policy requires, "rst, that 
“[e]xisting instream water uses and the level of water qual-
ity necessary to protect the existing uses . . . be maintained 
and protected.”67 Less problematically, second, where waters 
are already “"shable and swimmable,” “that quality shall be 
maintained and protected” unless the state can show, through 
proper procedures, “that allowing lower water quality is nec-
essary to accommodate important economic or social devel-
opment in the area  .  .  .  .”68 $us, in these so-called “Tier 
2” waters, states already have a mechanism for modifying 
designated uses and water quality standards. $ird, par-
ticularly pristine “Outstanding National Resource Waters” 
(“ONRW”), generally found in state and national parks and 
wildlife refuges, “shall be maintained and protected” for 
that exceptional water quality.69 Although this category of 
“Tier 3” waters is thus subject to the same antidegradation 
absolutism as existing uses, few states have designated many 
Tier 3 ONRWs, preferring the #exibility of Tier 2 or less 
rigid state-law protections.70 Finally, where discharges of hot 

60. See S.D. Warren Co. v. Me. Bd. of Envtl. Prot., 547 U.S. 370, 386–87 (2006); 
PUD No. 1 v. Wash. Dep’t of Ecology, 511 U.S. 700, 723 (1994).

61. CWA § 303(a)–(c), 33 U.S.C. § 1313(a)–(c) (2006).
62. Id. § 303(c)(2)(A), 33 U.S.C. § 1313(c)(2)(A).
63. Id.
64. See id.
65. Id. § 303(d)(4)(B), 33 U.S.C. § 1313(d)(4)(B).
66. 40 C.F.R. § 131.12(a)(1)–(4) (2012).
67. Id. § 131.12(a)(1). 
68. Id. § 131.12(a)(2).
69. Id. § 131.12(a)(3).
70. Wyo. Dep’t of Envtl. Quality, Wyoming Surface Water Quality Stan-

dards: Implementation Policies for Antidegradation, Mixing Zones, 
Turbidity, Use Attainability Analysis, Agricultural Use Protection 
2 n.1 (2007), available at http://deq.state.wy.us/wqd/watershed/surfacestan-
dards/Downloads/Standards/Policies_Final_Ag_rev.pdf (“$e Wyoming water 
quality protection program has no provision for designating waters that have 
‘national’ signi"cance, however, waters designated as Class 1 under the sur-
face water standards are considered to be outstanding resources. $ough not 
designated as ONRWs, Class 1 waters are a%orded a level of antidegradation 
protection which is a functional equivalent of EPA’s tier 3 concept.”).
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water (“thermal discharges”) interfere with required water 
quality standards, the antidegradation policy is subject to 
section 316.71

When Public Utility District No. 1 of Je"erson County in 
Washington decided to construct a new hydroelectric facil-
ity (the Elkhorn Hydroelectric Project) on the Dosewallips 
River,72 the State of Washington, acting through the Wash-
ington Department of Ecology, used its authority under sec-
tion 401 to impose a number of conditions on the project.73 
#e most important of these were minimum $ow require-
ments to protect salmon and steelhead populations in the riv-
er.74 Speci%cally, although the Dosewallips River was home 
to both coho and Chinook salmon, the project, as originally 
proposed, would have “include[d] a diversion dam which 
would completely block the river and channel approximately 
seventy-%ve percent of the river’s water into a tunnel along-
side the streambed,” leaving a residual $ow of only between 
65 and 155 cubic feet per second (“cfs”).75 In contrast, in its 
section 401 certi%cation, the State of Washington insisted on 
minimum stream $ows of between 100 and 200 cfs, depend-
ing on the season.76

#e U.S. Supreme Court upheld Washington’s require-
ments.77 It concluded that section 401 allowed states to place 
conditions on the entire activity subject to the section 401 cer-
ti%cation, not just the discharge that triggered section 401,78 
and that the state-imposed conditions could ensure compli-
ance with its water quality standards, including the antideg-
radation policy.79 Moreover, the minimum $ow requirement 
was a proper condition in light of Washington’s water qual-
ity standards because it protected the designated uses of sal-
monid migration, breeding, and harvesting80 and helped to 
implement the state’s antidegradation policy.81 #e Court 
also rejected any distinction between water quality and water 
quantity as “arti%cial.”82 Finally, the Court concluded that 
there was no con$ict between the states’ authority under sec-
tion 401 and the authority of the Federal Energy Regulatory 
Commission (“FERC”) to license hydroelectric facilities.83

#e Supreme Court issued its decision in May 1994.84 
According to !e Seattle Times, Tacoma City Light claimed 
that Washington’s minimum stream $ow requirement made 
the thirteen megawatt Elkhorn project uneconomical.85 Less 
than a year later, it withdrew its application for a license for 

71. 40 C.F.R. § 131.12(a)(4).
72. PUD No. 1, 511 U.S. at 703.
73. See id. at 709.
74. See id.
75. Id.
76. Id.
77. Id. at 723.
78. Id. at 711–12.
79. Id. at 712–13.
80. See id. at 714–15.
81. Id. at 718–19.
82. Id. at 719–20 (discussing at some length why the distinction was arti%cial).
83. Id. at 721–22.
84. Eric Pryne & Marla Williams, Supreme Court—Ruling Says States Can Control 

Water Behind Dams, Seattle Times (May 31, 1994), http://community.se-
attletimes.nwsource.com/archive/?date=19940531&slug=1913318.

85. See id.

the project from FERC, claiming that the project was “no 
longer economically attractive.”86

#us, section 401, like section 404, can have the immedi-
ate e"ect of preventing new hydroelectric facilities. In the 
context of FERC relicensings, moreover, section 401 has the 
potential to make existing hydroelectric facilities less e--
cient or even economically unviable.87 #e Supreme Court’s 
second major decision regarding section  401, S.D. Warren 
v. Maine Board of Environmental Protection, addressed the 
State of Maine’s imposition of conditions in this relicensing 
context.88 S.D. Warren Company operated several hydroelec-
tric facilities on the Presumpscot River in Maine to generate 
electricity for its paper mill, and the facilities’ %ve licenses 
were up for renewal from FERC in the late 1990s.89 In its sec-
tion 401 certi%cations for these relicensings, Maine imposed 
both minimum stream $ow requirements and requirements 
that S.D. Warren provide passage for various species of 
migratory %sh and eels.90

#e Supreme Court unanimously concluded that dams do 
create the “discharge” su-cient to trigger section 401—that 
is, “a ‘$owing or issuing out . . . .’”91 Moreover, the Supreme 
Court rather dramatically underscored the importance of the 
CWA in protecting water quality and aquatic ecosystems in 
the face of hydroelectric dam development,92 a passage worth 
quoting in its entirety:

#e alteration of water quality as thus de%ned is a risk inher-
ent in limiting river $ow and releasing water through tur-
bines. Warren itself admits that its dams “can cause changes 
in the movement, $ow, and circulation of a river . . . caus[ing] 
a river to absorb less oxygen and to be less passable by boat-
ers and %sh.” Brief for Petitioner 23. And several amici alert 
us to the chemical modi%cation caused by the dams, with 
“immediate impact on aquatic organisms, which of course 
rely on dissolved oxygen in water to breathe.” Brief for Trout 
Unlimited et al. as Amici Curiae 13; see also, e.g., Brief 
for National Wildlife Federation et al. as Amici Curiae 6 
(explaining that when air and water mix in a turbine, nitro-
gen dissolves in the water and can be potentially lethal to 
%sh). #en there are the %ndings of the Maine Department 
of Environmental Protection that led to this appeal:

“#e record in this case demonstrates that Warren’s 
dams have caused long stretches of the natural river 
bed to be essentially dry and thus unavailable as habi-
tat for indigenous populations of %sh and other aquatic 
organisms; that the dams have blocked the passage of 
eels and sea-run %sh to their natural spawning and 
nursery waters; that the dams have eliminated the 
opportunity for %shing in long stretches of river, and 
that the dams have prevented recreational access to 

86. Dosewallips Dam Scrapped, Seattle Times (May 2, 1995), http://community.
seattletimes.nwsource.com/archive/?date=19950502&slug=2118753.

87. See S.D. Warren Co. v. Me. Bd. of Envtl. Prot., 547 U.S. 370, 373 (2006).
88. Id.
89. Id. at 373–74.
90. Id. at 375.
91. Id. at 377 (quoting Webster’s New International Dictionary 742 (2d ed. 

1954)).
92. Id. at 384–85.
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and use of the river.” In re S.D. Warren Co., L-19713-
33-E-N etc. (2003), in App. to Pet. for Cert. A-49.

Changes in the river like these fall within a State’s legitimate 
legislative business, and the Clean Water Act provides for a 
system that respects the States’ concerns.93

!e S.D. Warren decision thus reinforced PUD No. 1 of 
Je!erson County v. Washington Department of Ecology’s strong 
support for states’ use of section 401 to protect water quality 
and aquatic ecosystems more generally.94 Moreover, accord-
ing to American Rivers, the decision a#ects about 2,500 
hydroelectric dams on 500 rivers in 45 states.95 !e Natu-
ral Resources Council of Maine concurred in that assess-
ment, further pointing out that “FERC licenses run for 30 
to 60 years, so for many dams, this is the $rst time states 
have had a chance to impose new conditions.”96 As such, the 
current period of hydroelectric dam relicensings is a particu-
larly intensive period of CWA-hydropower interactions. If, 
however, states do not consider the projected climate change 
impacts on the aquatic resources that they are trying to 
protect, permit conditions, such as minimum %ow require-
ments, that reduce hydropower production might impose 
those electricity production costs without actually bene$ting 
the targeted species97—for example, as Part III will discuss in 
detail, salmon that can no longer inhabit the stream because 
of increasing water temperatures.

Given states’ incentives to closely examine the impacts 
of hydroelectric facilities during FERC relicensings and the 
time frame involved, climate change impacts should become 
one aspect of what states think about when imposing sec-
tion 401 conditions.98 Indeed, at the extreme, states might 
even try to require the removal of such dams.99 In 2000, for 
instance, the EPA advised the Army Corps that removing 
four dams on the Snake River in Washington was probably 
the only way to comply with the applicable state water qual-
ity standards for temperature.100 !e U.S. District Court 
for the District of Oregon eventually concluded, however, 
that the Army Corps’ operation of the dams complied with 
the CWA,101 and the U.S. Court of Appeals for the Ninth 

93. Id. at 385–86.
94. Id. at 386–87.
95. Am. Rivers, S.D. Warren v. Maine Board of Environmental Protection 

2 (2006), available at http://act.americanrivers.org/site/DocServer/SD_War-
ren_1-06-06_backgrounder.pdf?docID=3361.

96. Editorial, S.D. Warren Case a Radical Challenge to State’s Rights, Portland 
Press Herald (Me.), Feb. 18, 2006, at A9, available at http://www.highbeam.
com/doc/1P1-118679015.html.

97. See infra Part III.A.
98. See Robin Kundis Craig, Climate Change, Regulatory Fragmentation, and Water 

Triage, 79 U. Colo. L. Rev. 825, 882 (2008).
99. See, e.g., Nature: Snake Dams Defy Clean Water Act, EPA Says, CNN (May 2, 

2000), http://articles.cnn.com/2000-05-02/nature/snake.dams.enn_1_dam-
removal-snake-river-clean-water-act?_s=PM:NATURE (arguing that the 
CWA requires the removal of hydropower dams on the lower Snake River in 
order to protect various species of salmon).

100. See id.; see also Snake River Dam Operation, Earthjustice, http://earthjustice.
org/features/snake-river-dam-operation (last visited Apr. 6, 2012) (describing 
the litigation that prompted the EPA review).

101. Nat’l Wildlife Fed’n v. U.S. Army Corps of Eng’rs, 384 F.3d 1163, 1169–70 
(9th Cir. 2004).

Circuit a7rmed,102 ending any plans to remove the dams.103 
Nevertheless, in 2009, the South Carolina Board of Health 
and Environmental Control denied Duke Energy a state sec-
tion  401 certi$cation for Duke Energy’s Catawba-Wateree 
hydroelectric project, the FERC license for which had expired 
in 2008,104 leaving the project’s future uncertain.105

It is hard to argue that the two section  401 Supreme 
Court cases did not provide states with a weighty—and often 
much needed—voice in the balancing of electricity produc-
tion from hydropower facilities and the needs of aquatic eco-
systems and other users of America’s rivers and streams.106 
Nevertheless, it is important to remember in this climate 
change era that the consequence of the Court’s decisions 
was less electricity—none at all for Tacoma City Light and 
reduced production capability for S.D. Warren.107 Moreover, 
section 401 certi$cation requirements in FERC hydroelectric 
facility relicensings can have even more dramatic impacts on 
electricity production.108

3. Hydroelectric Dams and Section 402 NPDES 
Permitting

As the previous section discussed, the section 401 state certi-
$cation requirement clearly applies to hydroelectric facilities, 
and states can thus use section 401 to modify such projects 
to protect water quality standards, including existing and 
designated uses. In addition, because hydroelectric dams are 
by de$nition built in rivers and other waters and because 
their construction inevitably involves dredging and earth-
moving, construction of hydropower dams almost always 
requires a section  404 permit.109 Army Corps-issued sec-
tion 404 permits, as federally-issued permits, are also subject 
to section  401 certi$cations;110 moreover, the Army Corps 
must also, itself, consider state water quality standards in 

102. Id. at 1180. 
103. See id. at 1178–79.
104. Duke Energy Denied Water Quality Permit for Catawba-Wateree Hydroelectric 

Project, S.C. Dep’t of Health & Envtl. Control, http://www.scdhec.gov/
environment/water/cwferc401.htm (last visited Apr. 8, 2012).

105. See Bruce Henderson, Endangered Fish Won’t Block Duke Hydros, Char-
lotte Observer (May 30, 2012), http://www.charlotteobserver.
com/2012/05/30/3278560/endangered-sturgeon-wont-block.html (noting 
that South Carolina appealed an administrative law judge’s 2010 ruling for 
Duke to the South Carolina Court of Appeals and that the court heard oral 
arguments in May 2012).

106. See generally PUD No. 1 v. Wash. Dep’t of Ecology, 511 U.S. 700 (1994); see 
also generally S.D. Warren Co. v. Me. Bd. of Envtl. Prot., 547 U.S. 370 (2006) 
(both cases, as discussed in text, uphold states’ imposition of environmentally 
protective conditions on federal licenses of hydropower facilities).

107. S.D. Warren operates its $ve dams in “run of the river” mode but, as the U.S. 
Supreme Court noted, “[e]ach dam creates a pond, from which water fun-
nels into a ‘power canal,’ through turbines, and back to the riverbed, passing 
around a section of the river just below the impoundment.” S.D. Warren, 547 
U.S. at 373. !us, increased minimum stream %ow requirements for $sh re-
duced the amount of water that could be diverted out of the river, stored in the 
ponds, and directed through the electricity-generating turbines. Id.

108. See Editorial, S.D. Warren Case a Radical Challenge to State’s Rights, Portland 
Press Herald (Me.), Feb. 18, 2006, at A9, available at http://www.highbeam.
com/doc/1P1-118679015.html.

109. See Monongahela Power Co. v. Marsh, 809 F.2d 41, 43 (D.C. Cir. 1987), cert. 
denied, 484 U.S. 816 (1987); Scenic Hudson Pres. Conference v. Calloway, 
370 F. Supp. 162, 170–71 (S.D.N.Y. 1973), a!’d per curiam, 499 F.2d 127 (2d 
Cir. 1974).

110. See CWA § 401(a)(1), 33 U.S.C. § 1341(a)(1) (2006).
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deciding whether to issue the section 404 permit.111 "us, 
these two sections help to ensure that hydroelectric facilities 
are built and operate in conformance with state water quality 
standards, including protecting existing uses.

However, application of a third CWA regulatory mecha-
nism—the section 402 National Pollutant Discharge Elimi-
nation System (“NPDES”) permit112—to hydroelectric dams 
has been more problematic. NPDES permits apply to all 
discharges of pollutants into the navigable waters except 
for discharges of dredged and #ll material.113 An important 
series of early cases upheld the EPA in its determination that, 
unless the dam actually adds new substances to the water, it 
generally will not require an NPDES permit.114 More recent 
litigation, however, is increasingly questioning that conclu-
sion, potentially subjecting the running of hydroelectric 
facilities to this additional CWA requirement.115 In a climate 
change era, this issue—not yet fully resolved—is an impor-
tant one, because NPDES permits subject facilities to both 
technology-based restrictions on discharges of pollutants116 
and water quality standard-based restrictions, providing 
several other means for ensuring that hydroelectric facilities 
continually meet water quality standards and hence protect 
existing uses. "ese mechanisms include, primarily, water 
quality-based e$uent limitations, which are discharge limi-
tations designed to ensure that water quality standards are 
met in a particularly waterbody when the standard technol-
ogy-based limitations are not stringent enough;117 and Total 
Maximum Daily Loads (“TMDL”), which require the state 
to prioritize waterbodies that do not meet their water quality 
standards, set a total daily budget for the pollutants that are 
causing the problem, and adjust NPDES permit discharge 
limitations accordingly.118

In the most important of the early dam-NPDES permit 
cases, National Wildlife Federation v. Gorsuch,119 the U.S. 
Court of Appeals for the D.C. Circuit acknowledged that 
the operation of dams can cause a variety of water quality 
problems downstream, including: low dissolved oxygen, 
which interferes with the survival of #sh and other wildlife 
and with the breakdown of organic contaminants; increased 
dissolved minerals and nutrients, which can interfere with 
#sh survival and drinking water quality and can promote 
undesirable plant growth; changes in water temperature, 
which can interfere with #sh survival and waste assimilation; 
reductions in sediment, which can interfere with habitat; 

111. 40 C.F.R. § 230.10(b)(1) (2012).
112. See CWA §§ 402, 502, 33 U.S.C. §§ 1342, 1362 (2006).
113. Compare id. §  402(a), 33 U.S.C. §  1342(a), with id. §  404(a), 33 U.S.C. 

§ 1344(a) (establishing the distinction between the two permit programs). See 
also Coeur Alaska, Inc. v. Se. Alaska Conservation Council, 557 U.S. 261, 
273–74 (2009) (delineating the scope of the two permit programs and con-
cluding that they are mutually exclusive).

114. See, e.g., Nat’l Wildlife Fed’n v. Gorsuch, 693 F.2d 156, 171 (D.C. Cir. 
1982) (#nding that dams are generally exempt from the section 402 permit 
requirement).

115. See, e.g., Green#eld Mills, Inc. v. O’Bannon, 189 F. Supp. 2d 893, 910–11 
(N.D. Ind. 2002).

116. CWA § 301(a), 33 U.S.C. § 1311(a) (2006).
117. See id. § 302, 33 U.S.C. § 1312 (2006).
118. Id. § 303(d), 33 U.S.C. § 1313(d) (2006).
119. 693 F.2d 156 (D.C. Cir. 1982).

supersaturation of the water with dissolved gases, which can 
kill #sh; and reduced water %ows.120 Moreover, “the record 
shows, most, if not all of the dams that cause water quality 
problems are large hydroelectric dams.”121

Nevertheless, the EPA argued that water quality prob-
lems caused merely by water passing through a dam were 
not “discharges of pollutants” subject to NPDES permitting 
because the dam did not add anything to the water.122 "e 
D.C. Circuit deferred to that interpretation.123 According to 
the court, “[t]hese dam-induced changes are water conditions, 
not substances added to water.”124

Six years later, in National Wildlife Federation v. Con-
sumers Power Co., the U.S. Court of Appeals for the Sixth 
Circuit followed the D.C. Circuit’s decision.125 Consumers 
Power Co. involved “the Ludington hydro-electric facility’s 
release of turbine generating water containing entrained 
#sh (live and dead #sh, and #sh remains) into Lake 
Michigan.”126 Although the hydroelectric dam’s operations 
clearly destroyed #sh and returned #sh parts to the river,127 
the Sixth Circuit concluded that the dam did not need an 
NPDES permit.128 Although the dam changed “the form of 
the pollutant from live #sh to a mixture of live and dead #sh 
in the process of generating electricity,” it still did not add 
anything new to the waterway.129 Nevertheless, although 
the CWA did not apply, the court took comfort in the fact 
that licensing by the FERC (which replaced the FPC) under 
the Federal Power Act had to ensure the protection of #sh 
resources.130

Nevertheless, several federal, and some state, courts are 
beginning to question the continued exclusion of hydro-
electric dams from NPDES permitting requirements.131 "e 
U.S. District Court for the Northern District of Indiana, for 
example, would have required a dam to obtain an NPDES 
permit for its discharges of retained sediment,132 and the 
U.S. Court of Appeals for the Seventh Circuit a&rmed this 
conclusion on appeal.133 More explicitly, the U.S. Court of 

120. See id. at 161–64.
121. Id. at 182.
122. Id. at 165.
123. See id. at 166–67.
124. Id. at 171. As the court stated in its #nal analysis:

if dam-caused pollution was truly of major proportions, someone, 
be it EPA, the Wildlife Federation, or other environmental groups, 
would most likely have brought it to Congress’ [sic] attention, either 
in 1972 or in 1977. And of course, the Wildlife Federation, if un-
happy with our attempt to divine what Congress would have done 
about dam-caused pollution had it thought about it, is still free to seek 
a legislative solution. Unless and until Congress addresses the matter, 
we cannot say that the Act requires EPA to adopt the strictest possible 
regulatory solution.

 Id. at 183 (citing James T.B. Tripp, Tensions and Con!icts in Federal Pollution 
Control and Water Resource Policy, 14 Harv. J. Legis. 225, 254 (1977)).

125. Nat’l Wildlife Fed’n v. Consumers Power Co., 862 F.2d 580, 584 (6th Cir. 
1988).

126. Id. at 581.
127. Id. at 582.
128. Id. at 590.
129. Id. at 585.
130. Id. at 590.
131. See Green#eld Mills, Inc. v. O’Bannon, 189 F. Supp. 2d 893, 910–11 (N.D. 

Ind. 2002).
132. See id. at 909–12.
133. Green#eld Mills, Inc. v. Macklin, 361 F.3d 934, 947–48 (7th Cir. 2004).
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Appeals for the Second Circuit concluded that the courts’ 
earlier deference to the EPA’s position regarding dams was 
misplaced.134

!us, section  402 may play an increasing role in regu-
lating hydropower production in the future,135 increasing 
the likelihood that such energy production will be subject 
to—and perhaps limited by—state water quality standards. 
As such, NPDES permitting of hydroelectric facilities, 
especially in conjunction with TMDL requirements, could 
become another means through which the CWA e#ectively 
limits energy production to protect aquatic ecosystems, even 
though climate change may be irreparably changing those 
ecosystems.

C. Thermoelectric Plants and the Clean Water Act

Another intersection of the CWA and energy production 
involves thermoelectric plant cooling water. All thermo-
electric power plants—whether they use coal, natural gas, 
oil, or nuclear fuel for electricity production—need to cool 
their electricity-generating machinery, and they commonly 
use water to do so.136 As a result, almost all power plants 
use powerful pumps both to withdraw water from nearby 
sources (rivers, lakes, or the ocean), which can damage 
aquatic organisms caught in the pumps or against screens, 
and to discharge spent and heated cooling water back into 
the aquatic environment.137 !e CWA addresses both of 
these processes.

1. Thermoelectric Plants, Cooling Water, and 
Water Quality Standards

Electricity supply and production in the United States are 
dominated by fossil fuels—coal, natural gas, and petro-
leum—with a signi$cant contribution from nuclear ener-
gy.138 !ermoelectric plants generating electricity from all of 
these fuels are heavily dependent on cooling water.139 Indeed, 
electricity production is water-intensive.140 To produce one 
megawatt-hour of electricity, gas/steam combined cycle 
plants need 7,400 to 20,000 gallons of water, coal and oil-
$red power plants require 21,000 to 50,000 gallons of water, 
and nuclear power plants require 25,000 to 60,000 gallons of 
water.141 Although much of this water use is non-consump-
tive and is returned to its source, cooling water must be avail-
able for power plants to operate.142 Indeed, water supply is a 
major factor in siting new power plants.143

134. Catskill Mountains Chapter of Trout Unlimited, Inc. v. City of New York, 273 
F.3d 481, 489–94 (2d Cir. 2001).

135. See id.
136. U.S. Geological Survey, National Handbook of Recommended Meth-

ods for Water Data Acquisition 11.J.1 (n.d.), http://pubs.usgs.gov/chap-
ter11/chapter11J.html.

137. Id.
138. See 2008 USCCSP Energy Report, supra note 16, at 30.
139. Id.
140. Michael E. Webber, Catch 22: Water vs. Energy, Sci. Am., Nov. 4, 2008, at 37.
141. Id. at 38.
142. Id. at 37.
143. U.S. Dep’t of Energy, Energy Demands on Water Resources: Report to 

Congress on the Interdependency of Energy and Water 9 (2006) [here-

Temperature issues provide one of the primary ways in 
which the CWA interacts with power plants’ cooling water 
requirements—although the CWA cannot address all tem-
perature issues associated with power plant cooling water, 
a fact that may become important as climate change pro-
gresses, as Part II will discuss. For now, more speci$cally, 
the use of power plant cooling water has two temperature 
requirements that can re;ect problems with CWA water 
quality standards: the temperature of the water on intake into 
the electric power plant144 and the temperature of the water 
when it is discharged back into the relevant water body.145 
With regard to intake, the water needs to be cool enough to 
take heat away from the electric plant.146 Severe warming of 
ambient water temperatures can be detrimental to electric-
ity production;147 such warming also generally violates water 
quality standards, triggering CWA mechanisms such as the 
TMDLs.148 In August 2007, for example, during a heat wave 
in the southeastern U.S., the Tennessee Valley Authority had 
to shut down one of the three power-producing units at the 
Browns Ferry nuclear power plant because the water in the 
Tennessee River was too hot to use for cooling water.149 

Such severe temperature increases, however, are also likely 
to put streams, rivers, and lakes out of compliance with their 
water quality standards, particularly in waterbodies that tra-
ditionally have supported cold-water $sheries,150 meaning 
that impacts on energy and CWA problems occur simultane-
ously. For example, Minnesota is one of many states that dis-
tinguishes waters for water quality standards purposes based, 
in part, on the temperature-sensitivity of the $sh that live 
there.151 Speci$cally, it applies di#erent water quality require-
ments to “cold water sport and commercial $sh and associ-
ated aquatic life”152 than it does to “cool or warm water sport 
and commercial $sh and associated aquatic life.”153 More-
over, each type of water quality standard has di#erent water 
quality criteria for temperature, and there is no tolerance for 
deviations from “natural” conditions for cold waters, but 
there is limited tolerance for temperature deviations in cool 
to warm waters.154 In such states, the substantial removal of 
water, such as what power plants require, can often exacer-
bate the ambient temperature problem because rivers with 
reduced ;ows generally warm more quickly than water ;ow-
ing at full capacity.155

inafter 2006 DOE Energy-Water Report], available at http://www.sandia.
gov/energy-water/docs/121-RptToCongress-EWwEIAcomments-FINAL.pdf.

144. 2008 USCCSP Energy Report, supra note 16, at 30.
145. Id.
146. See id. at 33.
147. Id.
148. See CWA § 303(d), 33 U.S.C. § 1313(d) (2006).
149. TVA Reactor Shut Down; Cooling Water Drawn from River Too Hot, Free Re-

public (Aug. 17, 2007), http://www.freerepublic.com/focus/f-news/1882436/
posts.

150. See Or. Admin. R. 340-041-0028 (2012); Wash. Admin. Code § 173-201A-
200 (2012); Idaho Admin. Code r. 58.01.02.100 (2012).

151. Minn. R. 7050.0222.2 (2012).
152. Id.
153. Id.
154. Id. at 7050.0222.3.
155. See Sarah E. Null, Michael E. Deas & Jay R. Lund, Flow and Water Temperature 

Simulation for Habitat Restoration in the Shasta River, California, 26 River Res. 
& Applications 663, 663 (2010) (noting that low ;ow conditions, among 
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!e importance of the CWA to water intake temperature 
requirements depends in part on how the temperature prob-
lem arises. For example, if the temperature increases result 
from water withdrawals rather than climate,156 the traditional 
CWA mechanisms for addressing temperature problems—
NPDES permits157 and antidegradation158 requirements—
will not readily reach the problem because no discharge of 
pollutants is involved. Moreover, because it is usually states 
that issue both the NPDES permits159 and facility siting per-
mits for non-nuclear power plants,160 section 401 certi#ca-
tions do not apply.161 Nevertheless, if a state identi#es a power 
plant’s cooling water withdrawals to be an exacerbating cause 
of violations of the ambient temperature requirements in 
its water quality standards, the state could potentially seek 
recourse in its water law (the law governing water rights and 
water withdrawals) to redress the water quality standards vio-
lations.162 In contrast, if the temperature problems on intake 
arise from ambient climate conditions or weather events such 
as hot spells, the Act’s TMDL requirements should be fully 
applicable,163 potentially requiring further adjustments in the 
power plant’s operation.

!e second temperature issue relates to power plants’ dis-
charges of used and heated cooling water back into the river, 
lake, or stream, which presents a much more straightforward 
CWA issue.164 As noted, temperature is often a critical ele-
ment of state water quality standards.165 In addition, heat is 
speci#cally listed as a “pollutant” under the Act166 and thus 
is the subject of e$uent limitations in power plants’ NPDES 
permits.167 Indeed, the Act emphasizes that thermal dis-
charges should “assure the protection and propagation of a 

other causes, “have substantially increased dry-season water temperatures” in 
the Shasta River, impairing the river’s ability to support salmon and steelhead 
trout).

156. See CWA § 301(a), 33 U.S.C. § 1311(a) (2006) (forbidding the “discharge of 
a pollutant); id. § 502(12), 33 U.S.C. § 1362(12) (2006) (de#ning “discharge 
of a pollutant” to require the “addition” of a pollutant).

157. Id. § 402(a), 33 U.S.C. § 1342(a) (2006).
158. Id. § 303(d)(4)(B), 33 U.S.C. § 1313(d)(4)(B) (2006).
159. See id. § 402(b), § 1342(b) (encouraging states to take over NPDES permit-

ting); see also State NPDES Program Authority, U.S. Envtl. Prot. Agency, 
http://www.epa.gov/npdes/images/State_NPDES_Prog_Auth.pdf (last visited 
Apr. 6, 2012) (showing all but four states, six territories, and the District of 
Columbia as being at least partially authorized to issue NPDES permits).

160. See generally, e.g., Edison Elec. Inst., State Generation and Transmission 
Siting Directory (2012), available at http://www.eei.org/ourissues/Electrici-
tyTransmission/Documents/State_Generation_Transmission_Siting_Directo-
ry.pdf (providing an overview of the state law requirements for energy facilities 
in each state).

161. See CWA § 401(a)(1), 33 U.S.C. § 1341(a)(1) (2006) (allowing certi#cations 
for federally permitted or licensed discharges).

162. See, e.g., Comm. on Water Res. Mgmt., Instream Flows, & Salmon Sur-
vival in the Columbia River Basin, Nat’l Research Council, Managing 
the Columbia River: Instream Flows, Water Withdrawals, and Salmon 
Survival 52–60 (2004) [hereinafter Managing the Columbia River: In-
stream Flows] (describing the Washington Department of Ecology’s allow-
ance of water withdrawals from the Columbia River and the potential implica-
tions for salmon).

163. See CWA § 303(d), 33 U.S.C. § 1313(d) (2006) (requiring a Total Maximum 
Daily Load (“TMDL”) for any waterbody that does not meet its water quality 
standards).

164. See id. § 401(a), § 1341(a).
165. See Minn. R. 7050.0222 (2012); see also Null, Deas & Lund, supra note 155, 

at 663 (discussing temperature requirements).
166. CWA § 502(6), 33 U.S.C. § 1362(6) (2006).
167. See id. § 301(m)(2), 33 U.S.C. § 1311(m)(2) (2006).

balanced, indigenous population of shell#sh, #sh, and wild-
life in and on the body of water into which the discharge is 
to be made . . . .”168

!ermal discharges from power plants can violate state 
water quality standards, leading to CWA prosecutions.169 
In one recent example in late 2010 and early 2011, the EPA 
took legal action against the J.M. Stuart power plant in Ohio 
because the power plant was discharging 600 million gal-
lons of used cooling water per day—at temperatures of up to 
108˚F—into Little !ree Mile Creek, which 9ows into the 
Ohio River.170 To protect #sh and wildlife, state and federal 
water quality standards impose an 89˚F limit.171 !e power 
plant’s discharges had been linked to heat-related #sh kills,172 
indicating that its discharges were causing these temperature 
water quality standards to be violated.173

2. Section 316 and Cooling Water Intake 
Requirements

Temperature is not the only CWA-related issue that arises 
with power plant cooling water. As noted, power plants use 
powerful pumps to withdraw water for cooling from nearby 
waterbodies.174 !ese pumps can injure and kill aquatic 
organisms both by sucking them into the pumps (“entrain-
ment”) and by smashing them against intake screens 
(“impingement”).175 Congress decided to address these 
issues through the CWA, even though cooling water intake 
is subject to an unusual (for the Act, which usually regu-
lates discharges) form of water quality protection.176 Reduc-
ing the mortality of aquatic organisms at intake structures, 
however, comes at an energy cost, creating another moment 
when enforcing the CWA’s water quality protections burdens 
energy production.

Section  316(b) states that section  402 NPDES permits 
for point sources177 must “require that the location, design, 
construction, and capacity of cooling water intake structures 
re9ect the best technology available for minimizing adverse 
environmental impact.”178 After a long and litigious history 
focusing on the impingement of aquatic organisms against 
intake screens and the entrainment of aquatic organisms 

168. Id. § 316(a), § 1326(a) (2006).
169. See, e.g., Spencer Hunt, EPA: Plant’s Hot Water May Hurt River Life, Colum-

bus Dispatch (Feb. 2, 2011), www.dispatch.com/live/content/local_news/
stories/2011/01/31/epa-plants-hot-water-may-hurt-river-life.html (describing 
the e;ects of a temperature standard violation).

170. Id.
171. Id.
172. See id.
173. See CWA § 316(a), 33 U.S.C. § 1326(a).
174. U.S. Geological Survey, supra note 136.
175. Water Cooling Intake Structure, Office of Water, U.S. Envtl. Prot. Agency, 

http://cfpub.epa.gov/npdes/indpermitting/cwis.cfm (last updated Dec. 29, 
2010).

176. Compare CWA § 316(a), 33 U.S.C. § 1326(a) (regulating the thermal com-
ponent of any discharge), with id. § 316(b), 33 U.S.C. § 1326(b) (regulating 
cooling water intake structures).

177. Federal Water Pollution Act, Pub. L. No. 92-500, § 402, 86 Stat. 816, 880–83 
(1972) (codi#ed as amended at 33 U.S.C. § 1342 (2006)).

178. Id. § 316(b), 86 Stat. at 876.
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into cooling water systems,179 the EPA !nally began to pro-
mulgate regulations governing power plants’ cooling water 
intake in 2001.180 "ose “Phase I” rules applied to any new 
facility181 if it:

(1) Is a point source that uses or proposes to use a cooling 
water intake structure; (2) Has at least one cooling water 
intake structure that uses at least 25 percent of the water it 
withdraws for cooling purposes as speci!ed in paragraph (c) 
of this section; and (3) Has a design intake #ow greater than 
two (2) million gallons per day (MGD).182

A new facility with water intake #ow of ten million gal-
lons per day or greater “must reduce [its] intake #ow, at a 
minimum, to a level commensurate with that which can 
be attained by a closed-cycle recirculating cooling water 
system.”183 "e facility must also minimize impingement 
mortality and entrainment of !sh and other aquatic spe-
cies under speci!c circumstances, such as if endangered or 
threatened species are present.184 New facilities with water-
intake #ow between two million and ten million gallons per 
day may alternatively comply by, inter alia, “design[ing] and 
construct[ing] each cooling water intake structure at [its] 
facility to a maximum through-screen design intake velocity 
of 0.5 [feet per second],”185 while again minimizing impinge-
ment mortality and entrainment of aquatic life if triggering 
circumstances exist.186 Any new facility subject to the regula-
tion also has the option of complying instead by demonstrat-
ing, inter alia, “that the technologies employed will reduce 
the level of adverse environmental impact  .  .  . to a compa-
rable level”187 to what would be achieved by using a closed-
cycle cooling system.188 "e U.S. Court of Appeals for the 
Second Circuit upheld these Phase I regulations in large part 
in 2004.189

In 2004, the EPA promulgated its Phase II regulations 
under section  316(b).190 "ese rules applied to large exist-
ing power plants that intake cooling water at a rate of !fty 
million gallons of water per day or more and “establishe[d] 
performance standards that are projected to reduce impinge-
ment mortality by 80 to 95 percent and, if applicable, 
entrainment by 60 to 90 percent.”191 For these existing facili-
ties, the EPA refused to require the equivalent of closed-cycle 
cooling systems as it had for new facilities, citing costs as a 

179. See Entergy Corp. v. Riverkeeper, Inc., 556 U.S. 208, 212–17 (2009) (provid-
ing a short history of the EPA’s regulation of cooling water intake systems).

180. See 40 C.F.R. § 125.80 (2001) (current version at 40 C.F.R. § 125.80 (2012)).
181. Id. § 125.80(a).
182. Id. § 125.81(a) (current version at 40 C.F.R. § 125.81 (2012)).
183. Id. § 125.84(b)(1) (current version at 40 C.F.R. § 125.84 (2012)).
184. Id. § 125.84(b)(4).
185. Id. § 125.84(c)(1).
186. Id. § 125.84(c)(3).
187. Id. § 125.84(d)(1).
188. See id. 
189. See Riverkeeper, Inc. v. U.S. Envtl. Prot. Agency, 358 F.3d 174, 189 (2d Cir. 

2004).
190. National Pollutant Discharge Elimination System—Final Regulations to Es-

tablish Requirements for Cooling Water Intake Structures at Phase II Existing 
Facilities, 69 Fed. Reg. 41,576, 41,576 (July 9, 2004) (to be codi!ed at 40 
C.F.R. pts. 9, 122, 123, 124, 125).

191. Id.

main reason.192 In 2007, however, the Second Circuit held 
that the EPA could not perform a cost-bene!t analysis in 
promulgating section 316(b) rules.193 In its 2009, 5–4 deci-
sion in Entergy Corp. v. Riverkeeper, Inc.,194 the U.S. Supreme 
Court reversed this conclusion and allowed the rules to be 
remanded to the EPA for consideration of other points that 
the Second Circuit raised.195

On April 20, 2011, the EPA responded to the remand of 
its Phase II rules, and also the remand of its 2006 Phase III 
rules, by proposing section 316(b) regulations for “all exist-
ing power generating facilities and existing manufacturing 
and industrial facilities that withdraw more than 2 million 
gallons per day (MGD) of water” and that use twenty-!ve 
percent of that water exclusively for cooling water.196 It also 
proposed amendments to its Phase I rules.197 Speci!cally, 
the proposed regulations would eliminate the original Phase 
I provisions that allowed a facility to demonstrate compli-
ance in whole or in part through restoration measures.198 As 
a result, new facilities are still subject to requirements based 
on closed-loop recycling,199 which can a%ect power plant 
e&ciency.200

With regard to existing facilities, as the EPA recognizes, 
these new regulations would a%ect primarily two groups: 
steam electric generating facilities (power plants) and manu-
facturing facilities.201 "e rules would apply to about 1,260 
existing facilities, 670 of which are power plants.202 "ese 
facilities are subject to three sets of requirements. First, any 
existing facility that withdraws at least twenty-!ve percent of 
its cooling water from an adjacent waterbody and can intake 
more than 2 million gallons per day is subject to a limit on 
how many organisms can be killed by impingement, to be 
met however the facility deems best;203 alternatively, these 
facilities can reduce their intake velocity to 0.5 feet per sec-
ond.204 Second, existing facilities that withdraw at least 125 

192. Id. at 41,601, 41,605.
193. Riverkeeper, Inc. v. U.S. Envtl. Prot. Agency, 475 F.3d 83, 97–99 (2d Cir. 

2007).
194. Entergy Corp. v. Riverkeeper, Inc., 556 U.S. 208 (2009).
195. Id. at 226–27.
196. National Pollutant Discharge Elimination System—Cooling Water Intake 

Structures at Existing Facilities and Phase I Facilities, 76 Fed. Reg. 22,174, 
22,174 (Apr. 20, 2011) (to be codi!ed at 40 C.F.R. pts. 122, 125). In July 
2011, the EPA extended the comment period into August. National Pollutant 
Discharge Elimination System—Cooling Water Intake Structures at Existing 
Facilities and Phase I Facilities, 76 Fed. Reg. 43,230, 43,230 (July 20, 2011) 
(to be codi!ed at 40 C.F.R. pts. 122, 125).

197. National Pollutant Discharge Elimination System—Cooling Water Intake 
Structures at Existing Facilities and Phase I Facilities, 76 Fed. Reg. at 22,183.

198. Id.
199. See id. (stating that changes to the Phase I rule are limited to removal of Track 

II consideration of restoration costs and speci!ed technical amendments); see 
also 40 C.F.R. § 125.84(b)(1) (2012) (stating that Track I mandates that intake 
#ow be reduced to the levels attainable by closed-loop recycling).

200. See National Pollutant Discharge Elimination System—Cooling Water In-
take Structures at Existing Facilities and Phase I Facilities, 76 Fed. Reg. at 
22,215 (discussing minimization of energy e&ciency losses due to closed-loop 
recycling).

201. Id. at 22,174–75.
202. Office of Water, U.S. Envtl. Prot. Agency, EPA 820-F-11-002, Pro-

posed Regulations to Establish Requirements for Cooling Water In-
take Structures at Existing Facilities 1 (2011), available at http://water.
epa.gov/lawsregs/lawsguidance/cwa/316b/upload/factsheet_proposed.pdf.

203. Id. at 1–2.
204. Id.
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million gallons per day must conduct studies to determine 
whether site-speci!c controls are necessary to reduce entrain-
ment of aquatic organisms.205 Finally, new units at power 
plants that add electricity generating capacity must include 
technology that is equivalent to closed-cycle cooling (also 
known as cooling towers or wet cooling), which is the most 
e"ective technology for reducing entrainment.206

Even before the EPA’s new regulations take e"ect, how-
ever, cooling water intake problems and thermal discharge 
problems have prompted states to shut down power plants 
until they can comply with water quality standards.207 In 
2010, for example, New York State concluded that the Indian 
Point nuclear power plant violates the CWA because its “out-
moded cooling technology” kills signi!cant numbers of !sh 
and contaminates water in the Hudson River.208 According 
to Entergy, the plant’s owner, replacing the cooling water 
intake equipment would require the plant—which supplies 
up to thirty percent of New York City’s electricity—to shut 
down for 42 weeks and would cost $1.1 billion.209

D. The Energy Costs of Water Quality Protection and 
Lessons for the Future

Although the CWA promotes several water quality goals, 
including aquatic ecosystem protection, implementation of 
its regulatory requirements can also decrease the e#ciency 
of electricity generation, adding an energy cost to environ-
mental protection. As noted, minimum stream $ow require-
ments for hydroelectric dams and requirements that electric 
power plants reduce the temperatures of their cooling water 
before discharging it come with energy costs.210 More con-
troversially, even before climate change was considered, the 
EPA calculated that its proposed section 316(b) cooling water 
intake rule would incur an “energy penalty” from closed-cycle 
cooling (which requires more energy for fans and pumping 
than once-through cooling, and also operates at lower e#-
ciencies because of higher temperatures) that amounts to 
2.5% of current power output for nuclear power plants and 
1.5% of current power output for non-nuclear steam electric 
plants.211 Energy industry proponents predict even more dire 
e"ects. For example, the Nuclear Energy Institute asserts 
that “EPA’s proposal could result in premature power plant 
retirements, reduced electricity supply, and electric capacity 
shortfalls, and very likely will lead to higher costs for custom-
ers at a time when they can least a"ord them.”212

205. Id. at 2.
206. Id.
207. See, e.g., David M. Halb!nger, New York Denies Indian Point a Water Per-

mit, N.Y. Times (Apr. 3, 2010), http://www.nytimes.com/2010/04/04/
nyregion/04indian.html (reporting on one such denial).

208. See id.
209. Id.
210. See National Pollutant Discharge Elimination System—Cooling Water Intake 

Structures at Existing Facilities and Phase I Facilities, 76 Fed. Reg. 22,174, 
22,185–86 (Apr. 20, 2011) (to be codi!ed at 40 C.F.R. pts. 122, 125).

211. Id. at 22,215.
212. Nuclear Energy Inst., EPA Proposed Section 316(b) Regulation Gov-

erning Power Plant Cooling Water Systems Includes Positive Features 
But Still Needs Significant Improvement 2 (2011), available at http://

Increased public awareness that water quality protection 
comes with real energy costs has the potential to change 
the political calculus of public support for the CWA. Such 
undermining of support for the CWA will likely be exacer-
bated, moreover, if the CWA’s requirements are being applied 
in the service of aquatic ecosystem goals that climate change 
impacts have rendered futile.

:e discussion above thus provides important lessons for 
the climate change future of electricity production, water 
quality, and aquatic ecosystem protection. First, electricity 
production is not, and has never been, an issue that can be 
considered independently of water quality concerns.213 Sec-
ond, there have already been real, and potentially politically 
charged, tradeo"s between maintaining water quality and 
aquatic ecosystems, on the one hand, and generating reliable 
supplies of electricity, on the other.214 :ird, to date, legal 
checks and balances—section 401 certi!cations and Admin-
istrative Procedure Act and CWA citizen suits—have focused 
on, and have been instrumental in, ensuring that water qual-
ity interests are fully considered in the pursuit of increasing 
electricity production215—that is, on ensuring that energy 
production remains environmentally protective.

Such e"orts to protect aquatic environments from the 
impacts of energy production are likely to increase as climate 
change impacts on such ecosystems render them increasingly 
vulnerable to other disturbances—dredging during dam or 
power plant construction, $ow interruptions and reductions, 
alterations in water quality, thermal discharges, and water 
intake entrainment and impingement. At the same time, 
however, climate change impacts will also be a"ecting both 
the demand for and production of energy, especially electric-
ity, as Part II discusses in more detail. As such, climate change 
is likely to sharpen the con$icts between electricity produc-
tion and water quality/aquatic ecosystem considerations.

It is important to remember, however, that change will be 
occurring on both sides of the equation.216 As Part III will 
discuss, just as climate change will impact energy produc-
tion, it will also a"ect aquatic ecosystems. As both uses of 
waterways become more vulnerable, trade-o"s will likely be 
necessary—but no one should assume that energy production 
should always give way to environmental protection. Speci!-
cally, assuming stationarity on the environmental side of the 
con$ict—that is, assuming that the ecosystem states that 
existed in 1972, when Congress enacted the CWA, or further 
into the pre-industrial past, should persist or be sought after 
despite the advent of climate change—is likely to generate 
unproductive political and legal battles to protect designated 
uses that can no longer be maintained. :us, just as myopic 
pursuit of energy production can result in unjusti!able envi-

www.eei.org/meetings/Meeting%20Documents/2011-08-10-WallStreetBrief-
ing-Draft316%20060911policybriefCLEAN.pdf.

213. See, e.g., Monogahela Power Co. v. Marsh, 809 F.2d 41, 43 (D.C. Cir. 1987), 
cert. denied, 484 U.S. 816 (1987) (allowing the CWA to halt an energy facility).

214. See, e.g., Nat’l Wildlife Fed’n v. Gorsuch, 693 F.2d 156, 181–82 (D.C. Cir. 
1982) (acknowledging that the operation of dams can cause a variety of water 
quality problems downstream, but deferring to EPA’s interpretation that water 
passing through a dam is not a discharges of pollutants).

215. See supra Parts I.B.2−B.3.
216. See 2008 USCCSP Energy Report, supra note 16, at 28.
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for heating; and (5) changes in energy consumption in key 
climate-sensitive sectors of the economy, such as transporta-
tion, construction, agriculture, and others.223

Despite these modest national projections,224 however, 
two aspects of changing demand for energy could be sig-
ni!cant for the CWA and its interactions with electricity 
production. First, because climate change impacts vary con-
siderably by region and locality, regional and local changes in 
some places will probably be quite signi!cant, particularly in 
terms of greatly increased demands for cooling in the south 
and southwest.225 For instance, a March 2009 study by the 
California Climate Change Center suggested that, despite 
the fact that California’s per capita electricity consumption 
has remained fairly constant since the mid-1970s, “for con-
stant population the total demand for the households that 
were considered may increase by up to 55 percent by the end 
of the century” as a result of climate change impacts.226

Second, and most signi!cant for the CWA, these increased 
demands for cooling and decreased demands for heating are 
likely to shift the form of energy that Americans demand.227 
Speci!cally, as average temperatures increase, there will be a 
shift away from heating oil and natural gas, which are pri-
marily used for heating, to increased demand for electricity, 
which is the major source of energy for cooling.228 "is shift 
is likely to be most signi!cant “where the population is grow-
ing and where relatively little space cooling has been needed 
in the past.”229 Peak demands for electricity will simultane-
ously increase in most regions.230

"us, climate change is very likely to increase demands for 
reliable electricity in many parts of the United States.231 As a 
result, all of the intersections of the CWA and electricity pro-
duction discussed in Part I are also likely to increase over the 
next century, particularly if the United States decides to meet 
its growing electricity demands through additional invest-
ments in traditional generation capacity—fossil fuel power 
plants—rather than through conservation or investment in 
alternative energy, such as wind.232 For example, the Depart-
ment of Energy’s Argonne National Laboratory calculated 
that to meet increased peak demands as a result of climate 

223. Id. at 7.
224. Id. at 28.
225. Id. at 9.
226. Anin Aroonruengsawat & Maximillian Auffhammer, Cali. Climate 

Change Ctr., Impacts of Climate Change on Residential Electricity 
Consumption: Evidence from Billing Data ii (2009) [hereinafter 2009 
California Energy Report].

227. Nat’l Research Council, Nat’l Acads., America’s Climate Choices: 
Adapting to the Impacts of Climate Change 48 (2010) [hereinafter 
America’s Climate Choices].

228. Id. at 73.
229. Id. at 73.
230. Id. at 48.
231. See Climate Change Impacts on the Electric Power System in the Western United 

States, Argonne Nat’l Lab., U.S. Dep’t of Energy, http://www.dis.anl.gov/
news/WECC_ClimateChange.html (last visited June 5, 2011) (explaining that 
a changing climate e:ects the e;ciency of electricity generation).

232. If the United States continues to depend on reliable fossil fuels, the intersec-
tions with the CWA discussed in Part I will continue to occur. See Kathryn 
M. Merritt-"rasher, Tracing the Steps of Norway’s Carbon Footprint: Lessons 
Learned from Norway and the European Union Concerning the Regulation of 
Carbon Emissions, 21 Ind. Int’l & Comp. L. Rev. 319, 329 (2011) (explaining 
that the world is dependent on fossil fuels because they are reliable).

ronmental harms, in the climate change era, myopic e:orts 
to preserve and restore historic ecological states can impose 
unjusti!ed costs on energy production, particularly if the 
protected aquatic uses have been rendered ecologically unvi-
able.217 In other words, the trade-o: calculus is about to get 
a lot more complicated, and the CWA is not up to the task.

II. Climate Change and Electricity in the 
United States

Climate change is likely both to shift demands for energy 
in the United States more toward electricity and, especially 
at the local and regional scales, to increase overall energy 
demand. "us, climate change is also likely to increase 
public and political attention to anything that “interferes” 
with energy production, including the CWA.218 "is section 
!rst examines the likely e:ects of climate change on energy 
demand and then provides an overview of climate change’s 
impacts on energy production in a variety of sectors.

A. Climate Change Effects on Energy Demand

Overall, in the United States, climate change will increase 
demand for energy only modestly, especially when compared 
to other climate change impacts.219 For example, in the easiest 
sector to project—building heating and cooling—the U.S. 
Climate Change Science Program (“USCCSP”) concluded 
in 2008 that “the net e:ects of climate change in the United 
States on total energy demand are projected to be modest, 
amounting to  .  .  . perhaps a 5%” change (increase in cool-
ing demand and/or decrease in heating demand) for every 
1oC in warming in buildings.220 According to its report, four 
climate change impacts will be most likely to a:ect energy 
consumption and production:221 (1) increasing average tem-
peratures; (2) changes in precipitation amounts and patterns; 
(3) increasing numbers of increasingly severe weather events; 
and (4) sea level rise.222 In particular, increasing average tem-
peratures in the United States will increase energy demand 
in !ve principal ways:

(1) decreases in the amount of energy consumed in residen-
tial, commercial, and industrial buildings for space heating 
and increases for space cooling; (2) decreases in energy used 
directly in certain processes such as residential, commercial, 
and industrial water heating, and increases in energy used 
for residential and commercial refrigeration and industrial 
process cooling (e.g., in thermal power plants or steel mills); 
(3) increases in energy used to supply other resources for cli-
mate-sensitive processes, such as pumping water for irrigated 
agriculture and municipal uses; (4) changes in the balance of 
energy use among delivery forms and fuel types, as between 
electricity used for air conditioning and natural gas used 

217. See discussion infra Part III, p. 40.
218. See discussion infra Part II.B.1, p. 38.
219. See 2008 USCCSP Energy Report, supra note 16, at 28.
220. Id.
221. Id. at 4.
222. Id.
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change, the western United States would need to construct 
about 34 gigawatts of additional generation capacity by 2050, 
using coal as the primary fuel.233 As noted in Part I, cooling 
water needs will generally require that these facilities be sited 
near water,234 subjecting each new facility to section 404, the 
thermal water quality standards requirements, and cooling 
water intake requirements.235

B. Climate Change Effects on Production

In general, the e"ects of climate change on energy produc-
tion are harder to predict—and hence less certain—than the 
e"ects on energy consumption and demand.236 Neverthe-
less, the USCCSP has identi#ed four climate change impacts 
that may be important to energy production and supply: (1) 
intensi#cation of extreme weather events; (2) reductions in 
water supply that a"ect hydropower production or power 
plant cooling water; (3) increasing temperatures that reduce 
thermoelectric generating e$ciency; and (4) impacts that 
a"ect energy facility siting decisions.237

Of these potential impacts on electricity production, 
reductions in water supplies/water %ows and increasing tem-
peratures (air and water) are likely to be most relevant to the 
future interactions between electricity production and the 
CWA because of their relatively direct relationships to water 
quality.238 &ese climate change impacts, however, will a"ect 
hydropower and thermoelectric power production in di"er-
ent ways.239

1. Hydropower

Because of its dependence on river %ow, which in turn 
already varies widely from year to year, hydropower is already 
a highly variable source of electricity.240 For example, the dif-
ference in power production between the high-%ow year of 
2003 and the low-%ow year of 2001 was 59 billion kilowatt 
hours.241 For comparison, the EIA estimates that in 2010, 
homes in the United States used a total of 317 billion kilo-
watt hours for cooling.242

Climate change will both increase this variability and 
reduce overall hydropower production. Speci#cally, “[c]limate 
impacts on hydropower occur when either the total amount 
or the timing of runo" is altered,” which can occur as a result 
of reduced snow pack, melting glaciers, and earlier snow 

233. Climate Change Impacts on the Electric Power System in the Western United 
States, supra note 231.

234. See Benjamin K. Sovacool & Kelly E. Sovacool, Preventing National Electricity-
Water Crisis Areas in the United States, 34 Colum. J. Envtl. L. 333, 335–36 
(2009) (explaining the need to locate such plants near water).

235. See discussion supra Parts I.A, I.B.
236. 2008 USCCSP Energy Report, supra note 16, at 1.
237. Id.
238. Id. at 31–34.
239. See generally id. at 31–35, 40–42 (discussing the di"erences).
240. Id. at 40–41.
241. Id.
242. Frequently Asked Questions: How Much Electricity Is Used for Cooling in the 

United States?, U.S. Energy Info. Admin., http://www.eia.gov/tools/faqs/faq.
cfm?id=98&t=3 (last updated Sept. 4, 2012).

melt.243 Such impacts are expected to be particularly severe 
in the West, which is both where hydropower resources are 
concentrated and where the most severe changes in water 
%ow—in terms of both quantity and timing—are expect-
ed.244 As one potential glimpse of the future of hydropower 
in the West, the California energy crisis of 2001—causing 
numerous blackouts—resulted, in part, from drought condi-
tions that diminished the production of hydroelectric power 
in the Northwest.245 Similarly, the climate change impacts 
on hydropower production in the Colorado River Basin, 
and particularly at Lake Mead and the Hoover Dam, are 
expected to be severe.246

Nevertheless, climate change impacts on hydropower 
will also occur in the East.247 Indeed, water shortages have 
already threatened power production in Georgia and North 
Carolina.248 In 2002, water shortages in the Catawba River 
in North Carolina required Duke Energy to run its hydro-
electric power plants at forty percent capacity.249

&us, just as climate change is increasing demand for reli-
able supplies of electricity in the United States, hydropower 
is likely to become a diminished and more unpredictable 
source.250 &is is particularly true in western states, which 
are simultaneously: (1) the states that tend to depend most 
heavily on hydropower to begin with; (2) the states that are 
likely to experience some of the greatest increases in demands 
for electricity as a result of climate change; and (3) the states 
that are likely to experience the greatest impacts on hydro-
power production in terms of reduced and temporally shifted 
water %ows.251 Given these circumstances, it is predictable 
that additional restraints on hydropower production of elec-
tricity to protect the environment could easily become politi-
cally unpalatable. 252

2. Thermoelectric Power Plants

Overall, climate change’s impacts on existing thermoelec-
tric power plants are expected to be modest.253 As was true 
with regard to changes in energy demand, however, local 
impacts could be large, “especially in areas that may be 
prone to disproportional warming (Alaska) . . . .”254 Warm-
ing temperatures decrease the e$ciency of conventional 
power plants, and, at the scale of electricity generation in the 

243. 2008 USCCSP Energy Report, supra note 16, at 41.
244. Id.
245. California: State Pro!le and Energy Estimates, U.S. Energy Info. Admin., 

http://www.eia.gov/state/state-energy-pro#les-analysis.cfm?sid=CA (last up-
dated Oct. 2009).

246. See 2008 USCCSP Energy Report, supra note 16, at 41–42.
247. See Ann E. Drobot, Transitioning to a Sustainable Energy Economy: "e Call for 

National Cooperative Watershed Planning, 41 Envtl. L. 707, 732 (2011).
248. See id. at 732–33.
249. Id. at 736.
250. See id. at 711–12.
251. See 2008 USCCSP Energy Report, supra note 16, at 23, 40–41, 54.
252. See, e.g., Janet M. Hager, Tension Between Hydroelectric Energy’s Bene!ts as a Re-

newable and Its Detrimental E#ects on Endangered Species, 10 Sustainable Dev. 
L. & Pol’y 50, 50–51 (2009) (noting that there is a temptation for Congress to 
make the Endangered Species Act inapplicable to dam operations in order to 
further the goal of increasing hydroelectric power).

253. 2008 USCCSP Energy Report, supra note 16, at 29.
254. Id.
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United States—given projected temperature increases—that 
increased ine!ciency adds up:255 “A net reduction in genera-
tion of 1% due to increased ambient temperature . . . would 
represent a drop in supply of 25 billion [kilowatt hours] that 
might need to be replaced somehow.”256

Nevertheless, not all types of power plants are equally sen-
sitive to temperature changes.257 In particular, nuclear and 
coal-#red power plants show little change in e!ciency in 
response to changes in ambient air temperature, while petro-
leum, natural gas, and dual-fueled plants are more sensitive 
to such changes.258

$e most direct e%ect of climate change on both fossil-
fuel and nuclear powered electric plants will relate to cooling 
water.259 First, increased temperatures from climate change 
will likely increase these facilities’ demand for cooling 
water.260 For example, based purely on population growth 
alone, the Department of Energy projects that “[i]f new 
power plants continue to be built with evaporative cooling, 
consumption of water for electrical energy production could 
more than double by 2030 from 3.3 billion gallons per day in 
1995 to 7.3 billion gallons per day.”261

$is demand for increased withdrawals of cooling water 
will come just as many parts of the United States are expe-
riencing climate change-induced reductions in water supply 
and water &ow, especially at the height of summer, when 
cooling water is most important.262 Water availability has 
already become a legal and political issue for coal-#red power 
plants in Texas (2010)263 and Georgia (2010);264 the regional 
water management district denied a natural gas power plant 
in Florida a withdrawal permit because of water supply con-
cerns (2010);265 Dominion Resources’ right to withdraw 
one million gallons for its nuclear power plant in Virginia 
was challenged legally (2009);266 and water supply concerns 
forced the abandonment of wet-cooled solar power facilities 
in both California and Nevada (2009),267 demonstrating that 
cooling water supply concerns are an issue for some forms of 
alternative energy as well as for conventional power plants.268 
Climate change will only exacerbate these con&icts as it 
decreases both water supplies and their usability in power 
plant operations.269 Of course, state water law, and not the 
CWA, generally governs a power plant’s right to withdraw 

255. Id. at 30.
256. Id.
257. Id. at 34.
258. Id. 
259. Id. at 31.
260. Id. at 30.
261. 2006 DOE Energy-Water Report, supra note 143, at 10–11.
262. See 2008 USCCSP Energy Report, supra note 16, at 31 (describing redistri-

bution of water availability in the United States due to climate change).
263. Jan Dell, CH2M Hill: Seeking Energy/Water Balance, Livebetter Magazine 

(May–June 2011), http://livebettermagazine.com/article/ch2m-hill-seeking- 
energywater-balance/.

264. See Georgia and Coal, SourceWatch, http://www.sourcewatch.org/index.
php?title=Georgia_and_coal#Washington_Plant_Permit_Issues (last visited 
Apr. 8, 2012).

265. Dell, supra note 263.
266. Id.
267. Id.
268. See id.
269. See id.

water.270 Nevertheless, signi#cant withdrawals in the face of 
declining supply also become issues for water quality and 
aquatic ecosystem health,271 triggering stricter consideration 
of water quality standards in many states in both the water 
rights and, when applicable, the section  401 certi#cation 
context.272

Second, in the face of increasing air and water tempera-
tures, the ambient water temperatures may become too hot, 
especially in the summer, for the cooling water to do its job.273 
Notably, climate-change induced temperature problems with 
cooling water can occur even when an ample supply of water 
exists.274 For example, climate change projections for Chat-
tanooga, Tennessee, forecast a slight increase in stream and 
river &ows.275 Increasing summer temperatures, however, are 
still likely to trigger restrictions on cooling water withdraw-
als (and on post-cooling discharges) at the power plants.276 
Meanwhile, increased temperatures and increased humidity 
would also make technological alternatives to conventional 
cooling technologies, such as the closed-cycle cooling that 
the EPA encourages through its section 316(b) regulations, 
less e%ective.277 $erefore, “[u]tilities would need to maintain 
generation capacity by upgrading existing cooling systems 
or shifting generation to newer facilities with more cooling 
capacity. Without technology-based improvements in cool-
ing system energy e!ciency or steam-cycle e!ciency, overall 
thermoelectric generation e!ciency would decrease.”278

$ird, temperature can also become an issue for cool-
ing water discharge.279 As waters throughout the United 
States warm, they may be increasingly unable to assimilate 
heated water discharges from power plants without violat-
ing the applicable water quality standards.280 In Georgia, 
for example, litigation arose between Power4Georgians and 
environmental groups over the Washington Plant’s ther-
mal discharges from its coal-#red power plant near Sand-
ersville.281 $e parties settled the litigation in June 2011282 
by limiting the thermal impacts to 90ºF (#ve degrees above 

270. See, e.g., Managing the Columbia River: Instream Flows, supra note 162, 
at 52 (describing the Washington Department of Ecology controls the allow-
ance of water withdrawals from the Columbia River).

271. See, e.g., id. at 60–63 (describing that water withdrawals from agricultural and 
other uses in the Washington State area of the Columbia River have implica-
tions on water quality and potential implications for salmon); see also Null, 
Deas & Lund, supra note 155, at 663–64 (noting that low &ow conditions and 
water quality impairs #sh habitat in water bodies).

272. See 2008 USCCSP Energy Report, supra note 16, at 33–34.
273. See id. at 30.
274. See generally id. at 33 #g. 3.1 (identifying some of these problems).
275. See id.
276. See id.
277. See id.
278. Id.
279. See 2006 DOE Energy-Water Report, supra note 143, at 32; see also Georgia 

and Coal, supra note 264 (describing how an increase in ambient water tem-
peratures from water discharge from power plants a%ects #sh habitats, resulting 
in water quality permits denial for new proposed power plant).

280. See 40 C.F.R. § 131.12(a)(4) (2012) (noting that thermal discharge can cause 
water quality impairment under the antidegradation policy and should comply 
with section 316 of the CWA); 2006 DOE Energy-Water Report, supra note 
143, at 32 (noting that high temperature of water inlets would cause power 
plants to reduce their energy production so they do not exceed the discharge 
temperature limits in their operating permits).

281. See Georgia and Coal, supra note 264.
282. Id.
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average ambient temperature) and requiring comprehensive 
monitoring of the discharge.283

Without the ability to legally intake and legally discharge 
cooling water, thermoelectric power plants cannot operate 
with conventional cooling systems. CWA restrictions, espe-
cially in combination with climate change-driven reductions 
in water supply, could thus help to drive a nationwide conver-
sion to other forms of power plant cooling, such as closed-
loop cooling and air cooling. !is conversion, however, is not 
possible everywhere because ambient air temperatures limit 
the e"ectiveness of this technology.284 Nevertheless, climate 
change impacts on water temperature and water supply will 
be unlikely to signi#cantly disrupt supplies of electricity.285 
According to the USCCSP, many of the technologies needed 
to facilitate these adaptations already exist.286 !e NRC has 
similarly noted that the energy industry “is generally con-
sidered to have the #nancial and the managerial resources to 
adapt . . . .”287

Nevertheless, the political cost of thermoelectric power 
plants’ adaptation to the CWA could be signi#cant if the Act 
is perceived as an additional, and increasingly unnecessary, 
impediment to electricity production.288 Although technolo-
gies for such adaptation exist, new technologies impose new 
costs on electricity plants289—costs that are inevitably passed 
on to consumers.290 Moreover, according to the USCCSP, 
although “signi#cant disruptions seem unlikely,”291 climate 
change impacts and the conversion to new technologies will 
probably result in “decreased e%ciencies and lower output” 
of electricity.292 As is true throughout energy production, the 
resulting increasing costs to consumers could result in politi-
cal backlash against environmental protection.293

!us, climate change impacts on thermoelectric electric-
ity production, like those on hydroelectricity, again suggests 
that clashes with environmental laws like the CWA will 
become increasingly unpalatable as demands for electricity 
increase.294 If water quality protections are to continue to be 
politically viable in a climate change era, CWA proponents 
need to be realistic with respect to the continuing value of 
existing water quality requirements, particularly those that 

283. Id.
284. See Sovacool & Sovacool, supra note 234, at 372.
285. Katie Coughlin & Charles Goldman, Physical Impacts of Climate 

Change on Western US Electricity System 1 (2008), available at http://
emp.lbl.gov/sites/all/#les/REPORT%20lbnl-1249e.pdf. But see David Fog-
arty, Nuclear, Coal Power Face Climate Change Risk-Study, Reuters (June 4, 
2012, 12:40 A.M.), http://www.reuters.com/article/2012/06/04/climate-
water-energy-idUSL3E8H41SO20120604 (describing potential issues for 
nuclear and coal-#red plants due to warmer water and lower river levels); G.P. 
Harrison, H.W. Whitington, & S.W. Gundry, Climate Change Impacts on 
Hydroelectric Power 2 (2001) (unpublished manuscript), available at http://
www.see.ed.ac.uk/~gph/publications/GPH-Upec98.pdf (similarly describing 
potential issues).

286. 2008 USCCSP Energy Report, supra note 16, at 45.
287. America’s Climate Choices, supra note 227, at 48.
288. Johnson Found., Considering the Clean Water Act 6–8 (2009).
289. John H. Minan, !e Clean Water Act and Power Plant Cooling Water Intake 

Structures, 1 San Diego J. Climate Energy L. 163, 167 (2009).
290. Id. at 167.
291. 2008 USCCSP Energy Report, supra note 16, at 48.
292. Id.
293. See Katrina Kuh, When Government Intrudes, 61 Duke L.J. 1111, 1124 (2012).
294. 2008 USCCSP Energy Report, supra note 16, at 45.

relate to the viability of cold-water aquatic ecosystems.295 It is 
to those concerns that Part III now turns.

III. Thinking About the Clean Water Act and 
Energy Through the Lens of Principled 
Flexibility

From the perspective of those interested in robust implemen-
tation of the CWA, it is easy to see the CWA’s impact on 
electricity production—as described in Parts I and II—as tri-
umphs for water quality and aquatic ecosystem protection.296 
And, to be sure, almost all of them were. Nevertheless, it 
is worth remembering in this climate change era that those 
victories for water quality required a trade-o" in terms of the 
availability, e%ciency, and cost of electricity production.297

!e point of this Article is not by any means to promote 
electricity production at the expense of water quality and 
aquatic ecosystems. It is, instead, to remind water quality 
managers and environmentalists that climate change will 
work on both sides of the electricity/water nexus.298 !at is, 
just as rising temperatures and reduced :ows will make elec-
tricity production increasingly more di%cult and potentially 
more threatening to water quality, those climate change 
impacts will also decrease the viability of native aquatic eco-
systems and hence the relevance of certain existing water 
quality standards.299 Blind adherence to water quality stan-
dards that no longer serve a valid purpose at the increasing 
expense of electricity production could threaten the continu-
ing political viability of the CWA, or at least certain parts of 
it.300

!is section looks at the need to incorporate principled 
:exibility into the CWA in order to allow states and the 
federal EPA to respond rationally to climate change-driven 
alterations of their streams, rivers, and lakes. It begins with 
some of the most climate change-sensitive aquatic ecosystems 
in the United States: the cold-water salmon and trout streams 
and the rivers of the Paci#c Northwest.

A. Salmon, Trout, and Climate Change

Salmon and trout are iconic species in the Paci#c North-
west301 (Oregon, Washington, Idaho, and parts of Montana 
and California).302 Nevertheless, they have been in decline 
for several decades for numerous reasons, not the least of 
which are the large hydroelectric dams that interrupt major 

295. Id.
296. See Johnson Found., supra note 288, at 8–9.
297. See 2008 USCCSP Energy Report, supra note 16, at 1.
298. Id.
299. Id.
300. See Johnson Found., supra note 288, at 6–7.
301. !e Caviar Express, Coll. of the Env’t, Univ. of Wash., http://coenv.

washington.edu/geocache/cache3.shtml (last visited Sept. 22, 2012); Jennifer 
Strickland, Idaho: Stream"ow Responses to Climate Change—Why Elevation and 
Geology Matter, Open Spaces (Apr. 28, 2011, 7:00 AM), http://www.fws.gov/
news/blog/index.cfm/2011/4/28/Idaho-Stream:ow-Responses-to-Climate-
Changeu214Why-Elevation-and-Geology-Matter.

302. Carlos Arnaldo Schwantes, The Pacific Northwest: An Interpretive 
History 2 (1989).
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salmon rivers at regular intervals.303 !e National Research 
Council in 2004 described the overall decline of salmon in 
the Columbia River, noting that these once-abundant runs of 
"sh declined precipitously after the federal government con-
structed hydropower dams in the Columbia River and as a 
result of extensive commercial "shing and signi"cant habitat 
degradation from extensive logging.304 As a result, “[m]any 
of these salmon are currently listed as threatened and endan-
gered pursuant to the federal Endangered Species Act” and 
“[t]he majority of returns today consist of hatchery-reared 
"sh.”305 As a result of the construction of a series of hydro-
electric dams—known collectively as the Federal Columbia 
River Power System (“FCRPS”)—by the late 1970s, “the 
Columbia’s annual #ows had been modi"ed such that they 
were divided roughly evenly between summer and winter, as 
compared to the 75:25 ratio that had existed at the beginning 
of the twentieth century.”306

Columbia River salmon species are cold-water "sh, pre-
ferring water temperatures even in August (traditionally the 
warmest month) of between 10°C and 15°C.307 Even before 
climate change, however, the altered Columbia River sys-
tem was pushing these species’ temperature tolerance, with 
water temperatures frequently rising above 20°C.308 Indeed, 
“Columbia River water temperatures are approaching the 
upper limits of thermal tolerance for cold water "shes (~20° 
to 24°C; Mohseni et al., 2003) such as salmonids.”309

Climate change will just make life more di$cult for the 
salmon. Increasing temperatures have already been detected 
in the Paci"c Northwest.310 More importantly, “long-term 
temperature increases would represent an increased risk to 
the survival of Columbia River salmonids . . . .”311 In addi-
tion, the Columbia River is not the only place where climate 
change threatens the long-term viability of salmon- and 
trout-dominated aquatic ecosystems.312 !e Clark Fork Basin 
in Montana may lose "ve to thirty percent of its trout habi-
tat as a result of increasing temperatures.313 Increasing tem-
peratures are already changing the species composition of the 
basin’s trout streams.314 In 1993, for example, rainbow trout 
accounted for eighty-six percent of the non-native trout spe-
cies and brown trout accounted for fourteen percent.315 By 
2004, the percentages were twenty-one percent and seventy-
nine percent, respectively—a near #ip—which occurred 

303. Douglas E. Booth, Hydroelectric Dams and the Decline of Chinook Salmon in the 
Columbia River Basin, 6 Marine Res. Econ. 195, 195 (1989); Dams: Impacts 
on Salmon and Steelhead, Nw. Power & Conservation Council, http://www.
nwcouncil.org/history/DamsImpacts.asp (last visited Sept. 22, 2012).

304. Managing the Columbia River: Instream Flows, supra note 162, at 1.
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307. Id. at 64 (citation omitted).
308. Id. at 63–64.
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310. See id. at 65.
311. Id. at 68.
312. See, e.g., Christine Brick, Clark Fork Coal., Low Flows, Hot Trout: 

Climate Change in the Clark Fork Watershed 16 (2008), available at 
http://issuu.com/clarkforkcoalition/docs/cfc-low#owshottrout#download (de-
scribing impacts on cold-water trout in Montana).

313. Id.
314. Id. at 17.
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because warming waters increased the incidence of parasites 
and whirling disease, conditions that favor brown trout.316 In 
addition, further warming temperatures are likely to favor 
both of these non-native species over natives because “native 
bull and westslope cutthroat trout struggle when tempera-
tures approach 65 degrees,” while the non-native rainbow 
and brown trout become stressed only when water tempera-
tures reach the mid-70s.317

Similarly, in Northern California, climate change poses a 
risk to salmon because of increasing temperatures.318 “Two 
centuries ago there were over a million spring run Chinook 
salmon in California. Today there are fewer than 10,000,”319 
in large part because of diversions of water for hydropower 
and agriculture.320 Climate change may deliver the death 
blow, at least in some streams, because spring run Chinook 
salmon begin to die when water temperatures hit 20°C or 
68°F and die out completely when weekly average water tem-
peratures reach 72°F.321 In some smaller streams, like Butte 
Creek outside of Chico, the salmon are likely to disappear: 
“Under the best case research scenario, by century’s end, the 
creek’s temperatures will climb to levels above 72 degrees, 
lethal to all salmon.”322

B. Hot Water, Cold-Water Fish, and Future Application 
of the Clean Water Act

As discussed in Part I, most states with cold-water "sh have 
enacted water quality standards pursuant to the CWA to 
protect those "sh and their encompassing ecosystem.323 
Indeed, as one example, in 2006, the Washington Depart-
ment of Ecology revised the state’s water quality standards 
for several streams to require colder temperatures in order to 
protect salmon.324 Moreover, as uses that presumably existed 
at the time of the CWA’s passage, cold water "sheries are also 
protected through the CWA’s antidegradation policy, which 
requires states to maintain and protect “[e]xisting instream 
water uses and the level of water quality necessary to protect 
the existing uses  .  .  .  .”325 Also, as discussed, these require-
ments can be enforced through NPDES and section 404 per-
mitting, section 401 certi"cations, and TMDLs.

Or, rather, they can be enforced until climate change-
induced physical, chemical, and biological changes in the 
relevant water bodies make the attainment of current water 
quality requirements impossible—a possibility that the exist-
ing CWA does not contemplate.326 What will happen in Ore-
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318. See Joe Rubin, Climate Change !reatens California Salmon, Capital Pub. 

Radio (Oct. 13, 2011), http://www.capradio.org/articles/2011/10/13/
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325. See 40 C.F.R. § 131.12(a)(1) (2012).
326. See infra Part III.C.
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gon, Washington, Montana, and California as it becomes 
increasingly impossible for those states to keep temperatures 
in salmon and trout streams and rivers below 68°F, regardless 
of the restrictions that those states impose on hydropower 
facilities and power plants (and other dischargers)?327 Will 
the CWA really force them to shut down the production of 
electricity when there is no bene!t to the aquatic ecosystem 
and species that the water quality standards and antidegrada-
tion policy were designed to protect?328

"e EPA’s regulations implementing the CWA provide 
states with some maneuverability regarding water quality 
standards through a use attainability analysis.329 According 
to those regulations, a “use attainability analysis is a struc-
tured scienti!c assessment of the factors a#ecting the attain-
ment of” a bene!cial use.330 States may remove a designated 
use from their water quality standards if a use attainabil-
ity analysis shows that the designated use is not attainable 
because:

1. Naturally occurring pollutant concentrations prevent 
the attainment of the use; or

2. Natural, ephemeral, intermittent or low $ow condi-
tions or water levels prevent the attainment of the use, 
unless these conditions may be compensated for by the 
discharge of su%cient volume of e&uent discharges 
without violating State water conservation require-
ments to enable uses to be met; or

3. Human caused conditions or sources of pollution pre-
vent the attainment of the use and cannot be remedied 
or would cause more environmental damage to correct 
than to leave in place; or

4. Dams, diversions or other types of hydrologic modi!-
cations preclude the attainment of the use, and it is not 
feasible to restore the water body to its original con-
dition or to operate such modi!cation in a way that 
would result in the attainment of the use; or

5. Physical conditions related to the natural features of 
the water body, such as the lack of a proper substrate, 
cover, $ow, depth, pools, ri&es, and the like, unrelated 
to water quality, preclude attainment of aquatic life 
protection uses; or

6. Controls more stringent than those required by Sec-
tions 301(b) and 306 of the Act would result in sub-
stantial and widespread economic and social impact.331

"e EPA has made it very clear, however, that states cannot 
use a use attainability analysis to eliminate existing uses332—
that is, “those uses actually attained in the water body on or 
after November 28, 1975, whether or not they are included 

327. See supra Part III.A.
328. See, e.g., TVA Reactor Shut Down; Cooling Water Drawn from River Too Hot, 

supra note 149 (discussing existing temperature problems in rivers).
329. See 40 C.F.R. § 131.10(g) (2012).
330. Id. § 131.3(g).
331. Id. § 131.10(g)(1)–(6).
332. Id. § 131.10(g), (h).

in the water quality standards.”333 "e antidegradation pol-
icy, similarly, provides no avoidance mechanism for degrada-
tion that a#ects existing uses.334

As currently implemented, therefore, the CWA incorpo-
rates no acknowledgement that ecological conditions can 
themselves change in ways that eliminate uses that existed 
in 1975, rendering a state’s original water quality standards 
related to those uses obsolete.335 "e CWA, in other words, 
is grounded in an assumption of ecological stationarity,336 
making it a maladaptive vehicle for responding to climate 
change and increasing its political vulnerability in the face of 
increasing demands for water-dependent electricity.337

C. Principled Flexibility and a Climate-Change Altered 
Vision of the Clean Water Act

In 2010, I proposed principled $exibility as a new paradigm 
for climate change adaptation in environmental and natural 
resources law:338

[P]rincipled $exibility means that both the law and regula-
tors (1) distinguish in legally signi!cant ways uncontrollable 
climate change impacts from controllable anthropogenic 
impacts on species, resources, and ecosystems that can and 
should be actively managed and regulated, and (2) imple-
ment consistent principles for an overall climate change 
adaptation strategy, even though the application of those 
principles in particular locations in response to speci!c cli-
mate change impacts will necessarily encompass a broad and 
creative range of adaptation decisions and actions.339

As the above discussion makes clear, the CWA fails to 
embody the !rst attribute of this new paradigm: it provides 
no way to distinguish between the now largely unavoidable 
impacts to water quality from climate change (temperature 
increases and changes in the amount and timing of water 
$ows), which can only be resolved through e#ective interna-
tional climate change mitigation strategies, from the more 
immediate human-caused problems that the CWA’s regula-
tory mechanisms can still e#ectively address.340

To be clear, many of the CWA’s regulatory mechanisms 
remain critical to climate change adaptation policies,341 and 
the Act should continue, perhaps even more stringently, to 
address immediate human-caused water quality problems.342 
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Summer 2013 THE CLEAN WATER ACT, CLIMATE CHANGE, AND ENERGY PRODUCTION 43

For example, keeping toxic pollutants out of waterbodies, 
drinking water, and food chains improves the resilience of 
both human beings and aquatic ecosystems,343 and thus the 
CWA’s provisions for regulating toxic pollutants344 are critical 
tools for climate change adaptation.345 Similarly, the CWA 
can also help to control pollutants that make the impacts 
of climate change worse.346 For example, sedimentation and 
turbidity can contribute to increases in water temperature,347 
exacerbating climate change-induced temperature increas-
es.348 !us, increased use of sediment restrictions in CWA 
permitting and more stringent implementation of sediment 
management measures in states’ nonpoint source manage-
ment programs could ameliorate climate change-induced 
temperature increases in some streams. From the opposite 
perspective, increasing water temperatures tend to increase 
the impacts of nutrient pollution in waterways, fostering 
eutrophication and harmful algal blooms.349 As a result, 
increased calls for the EPA and states to address nutrient 
pollution e"ectively through the CWA350 are also climate 
change adaptive.

!ose positive aspects of the CWA’s regulatory regime for 
a climate change era, however, do not change the fact that the 
EPA and the states are likely to face, over the course of this 
century, the increasing need to triage existing water qual-
ity protections.351 In the context of electricity production, 
three basic situations will arise. First, existing water quality 
requirements and electricity production facilities may be able 
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Mississippi River Water Quality and the Clean Water Act: Progress, 
Challenges, and Opportunities 3–4, 7 (2008).

351. See supra Part III.B.

to continue to co-exist. In these streams, rivers, and lakes, 
implementation of the CWA can continue as it always has.352

Second, climate change impacts could force the state and 
the EPA to choose: either existing aquatic ecosystems can 
continue to exist or energy facilities can continue to produce 
electricity. !eir simultaneous demands for water, however, 
will make it impossible to both generate electricity at com-
mercially viable rates and preserve the water temperatures 
and :ows needed to maintain the existing (in this Article’s 
example, cold water-dependent) species and ecosystems.353 It 
is in this second category that the CWA’s current stationar-
ity becomes most signi9cant with respect to any attempts 
to balance energy and water quality policies because the Act 
would demand that power production cease—unless, of 
course, power production is itself a CWA “existing use.”354 
In that case, the Act requires both existing uses to be main-
tained, even though the maintenance of both is physically 
impossible.355

!ird, climate change impacts could make the mainte-
nance of existing species and ecosystems or the produc-
tion of electricity, or perhaps both, impossible because of 
severely reduced :ows or severely increased temperatures, 
or both.356 For example, in the Paci9c Northwest, reduced 
:ows may allow the production of electricity long after riv-
ers and streams are too hot to allow cold-water salmon and 
trout to survive.357 In other places, water may be too hot to 
function reliably as power plant cooling water even though 
warm-water 9sh populations continue to survive.358 In still 
others, alterations to other streams and rivers may be too sig-
ni9cant to support either native 9sh populations or electricity 
production.359

In the second scenario, the CWA limits policy choices 
because it provides no mechanism that would allow states 
and the EPA to change existing water quality standards to 
accommodate new needs to adapt to climate change.360 In 
the third scenario, the CWA produces regulatory absurdity 
because it would force states and the EPA to maintain “exist-
ing use” species and aquatic ecosystems that can no longer 

352. See supra Parts I.A–B.
353. See Energy Impacts and Adaptation, U.S. Envtl. Prot. Agency, http://www.

epa.gov/climatechange/impacts-adaptation/energy.html (last updated June 14, 
2012).

354. See Craig, “Stationarity is Dead,” supra note 17, at 64.
355. See id.; 40 C.F.R. § 131.12(a)(1) (2012).
356. Compare Energy Impacts and Adaptation, supra note 353 (addressing how cli-

mate change could a"ect energy production), with Water Resources Impacts & 
Adaptation, U.S. Envtl. Prot. Agency, http://www.epa.gov/climatechange/
impacts-adaptation/water.html (last updated June 14, 2012) (addressing how 
climate change could impact water resources and aquatic ecosystems).

357. See Northwest Impacts & Adaptation, U.S. Envtl. Prot. Agency, http://www.
epa.gov/climatechange/impacts-adaptation/northwest.html (last updated June 
14, 2012).

358. See Stephen Singer, Warm Seawater Forces Conn. Nuclear Plant Shutdown, 
Bos. Globe (Aug. 14, 2012), http://articles.boston.com/2012-08-14/
metro/33182269_1_nuclear-plant-browns-ferry-ken-holt.

359. Compare Energy Impacts and Adaptation, supra note 353 (addressing how cli-
mate change could a"ect energy production), with Ecosystems Impacts & Ad-
aptation, U.S. Envtl. Prot. Agency, http://www.epa.gov/climatechange/
impacts-adaptation/ecosystems.html (last updated June 14, 2012) (addressing 
how climate change could impact water resources and aquatic ecosystems).

360. See 40 C.F.R. § 131.12(a)(1)–(4) (2012).



44 JOURNAL OF ENERGY & ENVIRONMENTAL LAW Summer 2013

survive the changed conditions, no matter what the regula-
tors do.361

To acknowledge these potential absurdities, and to reduce 
the potential political backlash that could result from the 
CWA being viewed as an unnecessary obstruction to adap-
tation pressures, the EPA should amend its water quality 
standards and antidegradation regulations to, at a minimum, 
allow “existing uses” to be eliminated when climate change 
impacts on baseline ecological conditions (primarily, water 
quantity, water timing, and water temperature) have made 
attainment or retention of those existing uses impossible.362 
!e EPA could adapt its current use attainability analysis to 
this purpose, with the speci"cation that existing uses will 
be deemed “impossible” to attain only if changes in cli-
matic conditions since 1975 have made the use ecologically 
unattainable.363

!e more di#cult policy question is whether the EPA 
should also amend its regulations to allow states to sacri"ce 
consciously CWA “existing uses” to other climate change 
adaptation priorities—the dilemma posed in the second 
triage situation described above.364 On balance, however, it 
is better that the CWA have some sort of “climate change 
safety valve” built into its operations than to leave states and 
localities with no possibility of relief from the demands that 
“existing use” restrictions may pose.365 Climate change will 
impose trade-o$s that the CWA’s drafters never envisioned 
when they sought in 1972 to “restore and maintain the 
chemical, physical, and biological integrity of the Nation’s 
waters”366 in the face of widespread development and com-
mercial and industrial discharges. Instead, climate change is 
itself rede"ning what counts as “chemical, physical, and bio-
logical integrity” for many of the nation’s waterbodies. Like 
many federal environmental and natural resources statutes 
based on stationarity assumptions,367 the CWA simply does 
not contemplate that Nature herself might fundamentally 
change.

!e proposed “climate change safety valve” adapts the 
CWA to the climate change era in a variety of helpful ways. 
First, as noted in the second scenario, many waterways have 
multiple “existing uses” as of 1975, which could well include 
"sh and power production and industry and agriculture and 
waste treatment and recreation.368 If climate change makes 
the maintenance of all “existing uses” impossible, the Act 
should provide some mechanism that legitimately allows a 

361. See supra Part III.C.
362. See supra Part I.B.
363. See supra Part III.B.
364. See U.S. Envtl. Prot. Agency, National Water Program 2012 Strategy: 

Response to Climate Change 1–2 (2012) [hereinafter EPA, National Wa-
ter Program 2012 Strategy], available at http://water.epa.gov/scitech/cli-
matechange/upload/epa_2012_climate_water_strategy_full_report_"nal.pdf.

365. See William F. Pederson, Using Federal Environmental Regulations to Bargain for 
Private Land Use Control, 21 Yale J. on Reg. 1, 18 n.54 (2004).

366. CWA § 101(a), 33 U.S.C. § 1251(a) (2006).
367. See generally Craig, “Stationarity is Dead,” supra note 17 (discussing the need 

for American environmental and natural resources law to change in order to 
allow adaptation to climate change).

368. See 40 C.F.R. § 131.3(e), (i) (2012).

state to choose which of the uses it will maintain (or at least 
prioritize, given that ecological conditions will 6uctuate).369

Second, even if the climate change-induced con6ict is 
between an “existing use” and another designated use, the 
CWA should not necessarily presume that the “existing use” 
is the best focus for climate change adaptation.370 Although 
science and modeling are continually improving in their 
ability to predict how climate change will impact particular 
localities, there remains a signi"cant level of uncertainty.371 
Moreover, even if the climate change impacts were certain, 
states and localities can choose a variety of means to adapt 
to those impacts.372 In the context of energy, for example, 
some states and communities may choose to emphasize con-
servation and alternative energy supplies rather than sacri-
"ce existing uses of their waters, as is arguably already the 
case in California.373 Other states and localities, however, 
may not have options available su#cient to allow them to 
curtail traditional electricity production to preserve a cold-
water "shery, especially if the "shery is likely to die out in 
another decade or two regardless because of changing cli-
matic conditions.374

Of course, the balancing of trade-o$s between “existing 
uses” and other uses will never be as simple as “"sh versus 
power”—nor should the CWA ever support so simplistic a 
perspective. Nevertheless, the point remains that, at least 
in some circumstances, the Act, if strictly enforced in this 
climate change era, could impose signi"cant hardships and 
expenses on particular communities to no long- (or even 
medium-) term ecological bene"t if the Act continues to 
assume ecological stationarity in its treatment of water qual-
ity standards.375 Demands for electricity are likely to be some 
of the most visible of the competing interests, but they won’t 
be the only ones—agriculture, industry, and recreation will 
also be competing for use of the water.376 A carefully con-
strained safety valve, along the lines of the one allowed for 
Tier II waters in the antidegradation policy,377 could allow 
states to amend their water quality standards as a climate 
change adaptation measure in order to choose among com-
peting “existing uses” or between a maladaptive “existing 
use” and a signi"cantly adaptive other use.378

369. See Milly et al., supra note 336, at 573 (explaining various sources of variability 
and change for water resources, especially climate change).

370. See Craig, “Stationarity Is Dead,” supra note 17, at 64.
371. Id. at 40–41.
372. See id. at 23.
373. See generally Cal. Energy Comm’n, No. CEC-400-2008-001-CMF, 

2008 Building Energy Efficiency Standards for Residential and 
Nonresidential Buildings (2008), available at http://www.energy.
ca.gov/2008publications/CEC-400-2008-001/CEC-400-2008-001-CMF.
PDF (setting our conservation standards for California); Maria Gallucci, Ha-
waii, California Removing Barrier Limiting Rooftop Solar Projects, Mother Na-
ture Network (Dec. 27, 2011), http://www.mnn.com/earth-matters/energy/
stories/hawaii-california-removing-barrier-limiting-rooftop-solar-projects (dis-
cussing how these two states are removing legal barriers for alternative energy); 
What Is DRECP?, Cal. Energy Comm’n, http://www.drecp.org/about/index.
html (last updated July 7, 2012) (describing another of California’s conserva-
tion measures).

374. See supra Part III.A.
375. See Craig, “Stationarity Is Dead,” supra note 17, at 35–36.
376. See, e.g., id. at 39 (describing such competitions).
377. 40 C.F.R. § 131.12 (2012).
378. Id. § 131.12(a)(2).
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IV. Conclusion

!e EPA is already thinking about climate change in connec-
tion with water—but it is not yet thinking about the problem 
of statutory demands for continued ecological stationarity in 
the face of climate change impacts. In December 2012, for 
example, the EPA released its National Water Program 2012 
Strategy: Response to Climate Change.379 Its thirty-seventh 
strategic action, within its water quality goals, is to “[i]den-
tify and protect designated uses that are at risk from climate 
change impacts.”380 !is goal exempli"es the problems with 
current thinking about the CWA and climate change because 
it recognizes that climate change does impose change—the 
“risks” to designated uses acknowledged in the goal—with-
out acknowledging the full range of potential implications 
that stem from such changes—namely, that some designated 
uses may be lost.381 Instead, the EPA is holding fast to its 
current vision of “existing uses,” emphasizing that “[i]f a des-
ignated use is an existing use for a particular water body, 
the designated use cannot be removed unless a use requiring 
more stringent criteria is added.”382 Moreover, while the EPA 
acknowledges that its use attainability analysis may prove 
helpful to states dealing with designated uses that can no 
longer be met because of climate change,383 it does not extend 
this analysis to “existing uses.”384 Instead, it insists that even 
cold-water "sh will have to "nd some way to survive:

Cold water "sheries may need particular consideration, since 
such uses may be particularly susceptible to changes in water 
temperature. To protect existing uses and water quality, the 
NWP intends to focus on implementation of antidegrada-
tion requirements, which, at a minimum, require mainte-
nance and protection of existing uses and the level of water 
quality necessary to protect the existing uses.385

!is failure to acknowledge the full range of potential water 
quality losses from climate change is also clear in the EPA’s 
vision of the United States’ water quality future, where “[o]
ur Nation’s surface water, drinking water, and ground water 
quality are protected, and the risks of climate change to 
human health and the environment are diminished, through 
a variety of adaptation and mitigation strategies.”386

379. See EPA, National Water Program 2012 Strategy, supra note 364.
380. Id. at 7.
381. See Craig, “Stationarity Is Dead,” supra note 17, at 69–70.
382. EPA, National Water Program 2012 Strategy, supra note 364, at 58.
383. See id.
384. See id. at 58–59.
385. Id. at 59.
386. Id. at 55.

!e EPA is similarly sanguine about the potential for 
con.ict between the CWA and electricity production.387 To 
be sure, many of the EPA’s principles regarding energy and 
water—increasing e/ciency in energy and water generation 
and use; ensuring that energy generation, transmission, and 
use have the smallest possible impact on water resources;388 
ensuring that the collection, use, and treatment of water use 
the least amount of energy possible;389 viewing wastewater 
treatment facilities as renewable resource facilities;390 increas-
ing coordination of water and energy management;391 and 
maximizing comprehensive societal bene"ts392—are laudable 
and are of interest to stakeholders. Nevertheless, as with the 
EPA’s existing use strategy, these maxims fail to address what 
to do when water quality goals and energy policy and needs 
actually come into con.ict, as they increasingly are doing.393

Water quality is an environmental and socio-ecological 
asset that should not be sacri"ced if there is any way to avoid 
doing so without creating worse overall harms.394 And no 
one likes to be the one to point out that we as a society will 
probably have to give up some of our revered CWA goals in 
particular waterways.395

However, by refusing to acknowledge that climate change 
is likely to create irreconcilable con.icts between water qual-
ity goals—especially ecological “existing uses”—and other 
societal needs and desires in at least some places, the EPA 
is punting its opportunity to put into place a carefully con-
sidered, legally limited, and scienti"cally based mechanism 
for resolving those con.icts before they become politically 
charged regulatory “hot potatoes.” In so punting, the EPA 
is potentially limiting the ability of some states to implement 
e/cient and relatively inexpensive climate change adapta-
tion strategies in the name of forced pursuit of water qual-
ity standards that climate change will make irrelevant—and 
also potentially subjecting the future of the CWA to intense 
political scrutiny and popular derision.

On its 40th anniversary, the Act deserves better than that.

387. See id. at 24–25. For example, the EPA proclaims that “[s]aving water saves en-
ergy and vice versa. Adaptation and mitigation go hand-in-hand and opportu-
nities for both should be considered whenever possible. Managing the ‘water/
energy nexus’ will protect the aquatic environment while preserving freshwater 
resources for human uses and the economy.” Id. at 24.
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The Risks and Benefits of Globalization and Privatization of Fresh 
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