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The Clean Water Act 
Turns 50: A Critical 
Partner to the Safe 
Drinking Water Act

G. Tracy Mehan III

Key Takeaways

In 1972, Congress overrode a presidential veto to pass the  
Clean Water Act in the interest of restoring the environmental  

integrity of US waters.

History reveals prevailing attitudes and concepts that did not consider  
a need for source water protection and human accountability.

One component of the Clean Water Act’s continued progress in 
addressing current and emerging threats to source water quality is a 

strong relationship with the Safe Drinking Water Act.
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While the United States was at war in 
Vietnam in 1972, Congress passed the 
Federal Water Pollution Control Act 
Amendments, better known as the Clean 

Water Act (CWA), “to restore and maintain the chemical, 
physical, and biological integrity of the Nation’s waters” 
(33 USC §1251(a)). This year, 2022, AWWA celebrates the 
CWA’s 50th anniversary.

The law was vetoed by President Richard M. Nixon, 
who cited “spiraling prices and increasingly onerous tax-
es” and the “staggering, budget wrecking $24 billion” pro-
vided in the bill. Congress overrode the veto. The Senate 
voted by 52–12 to override, with 35 senators not voting. 
The House of Representatives voted by a “staggering” 
247–23 to override, with 160 not voting. Rarely has the US 
federal political process obtained such widespread con-
sensus on a legislative matter (Estrin 2011).

The CWA was the culmination of several prior federal 
statutes. It primarily depended on the states to enforce, 
but none contemplated substantive federal enforcement, 
so success was limited (Revesz et al. 2019). Emblematic of 
this era was the burning Cuyahoga River in Ohio and the 
“dead” Lake Erie, which Dr. Seuss famously described in 
the original version of The Lorax (1971):

You’re glumping the pond where the 
Humming-Fish hummed!

No more can they hum, for their gills are all 
gummed.

So I’m sending them off. Oh, their future is dreary.

They’ll walk on their fins and get woefully weary.

In search of some water that isn’t so smeary.

I hear things are just as bad up in Lake Erie.

Given the progress made under the CWA, Seuss removed 
the last line in the 1980s (Salzman & Thompson 2019).

Predating the Safe Drinking Water Act (SDWA) by 
two years, the CWA established the National Permit 
Discharge Elimination System (NPDES) and prohibit-
ed the discharge of all pollutants from “point sources” 
(discrete conveyances) into “navigable waters”—i.e., “the 
waters of the United States including the territorial seas” 
(33 USC §1362(7))—except in compliance with a permit. 
NPDES permits contain federal effluent limitations or 
guidelines, technology-based standards, and addition-
al water-quality-based standards to be included if the 
applicable water quality standards are not met by the 

technology-based ones. Technology-based standards 
implement a mandated technology to control pollution 
without regard to the water quality of the receiving water 
body, an approach that annoys economists but that envi-
ronmentalists appreciate.

Secondary treatment for removal of organic carbon 
and suspended solids was the mandated technology for 
publicly owned treatment works (wastewater treat-
ment plants). In addition, a wave of technology-based, 
sector-specific effluent guidelines were imposed on 
industrial point-source dischargers for numerous pol-
lutants. Sixty-five designated industries or categories 
qualified for regulation, and 360 industrial subcatego-
ries were created among just the first 30 industries alone 
(Harrington 2003).

For reasons important in 1972 but even more press-
ing today, the CWA is an essential component of source 
water protection for potable water, an approach AWWA 
has promoted over the years by means of its Utility 
Management Standard ANSI/AWWA G300, Source Water 
Protection. From this perspective, CWA is a key federal 
statute among several statutes, including the Farm Bill; 
the Toxic Substances Control Act; the Comprehensive 
Environmental Response, Compensation and Liability 
Act (or Superfund); and the Resource Conservation and 
Recovery Act (the latter two focusing on groundwater, 
among other topics). 

Bygone Engineering Concepts 
The CWA can further strategic source water protection 
and the goals of the SDWA over the next 50 years, but 
reviewing some historical background is helpful (sum-
marized in Figure 1). In the United States, the struggle to 
restore and protect waterways goes back to the late 19th 
and early 20th centuries, when the City of Chicago faced 
a public health crisis from waterborne diseases. By 1900, 
the city had reversed the flow of the south branch of the 
Chicago River away from Lake Michigan to send its pollu-
tion through the 30-mile Chicago Sanitary and Ship 
Canal and down the Des Plaines, Illinois, and Mississippi 
Rivers to the Gulf of Mexico. This engineering feat ended 
fatal outbreaks of disease in Chicago (Doyle 2018), but at 
what cost to downstream communities?

Municipal and industrial pollution was unregulated 
and rampant. Upton Sinclair’s novel, The Jungle (1906), 
paints a vivid picture of the polluted waters at that time:

“Bubbly Creek” is an arm of the Chicago River, 
and forms the southern boundary of the yards; 
all the drainage of the square mile of 
packing-houses empties into it, so that it is 
really a great open sewer a hundred or two feet 
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Attitudes and Circumstances Before the Clean Water Acta

Figure 1

aAs summarized in this article

38pt

Sept. 3, 1892
To address deadly outbreaks of waterborne diseases in Chicago, 
ground is broken to build a canal and reverse the flow of the Chicago 
River away from Lake Michigan, sending raw sewage and industrial 
waste down the Des Plaines, Illinois, and Mississippi Rivers to the 
Gulf of Mexico. 

January 1900
Reversal of the Chicago River is completed. St. Louis city officials are 
concerned that the sewage from Chicago will flow to St. Louis; the 
State of Missouri files a bill of complaint with the US Supreme Court.

Jan. 2, 1906
Missouri v. Illinois (200 U.S. 496) is argued, with the State of Missouri 
arguing to prevent Illinois and the Sanitary District of Chicago from 
discharging sewage through the artificial channel.

1906
Upton Sinclair publishes The Jungle, describing the horrible conditions 
in the Chicago stockyards, including the polluted “Bubbly Creek,” a 
branch of the Chicago River.

1922
Harvard University establishes the Harvard School of Public Health.  
Its director, William Sedgwick, had stated, “Any stream will, if given 
time enough, . . . practically purify itself after receiving a given amount 
of sewage.” An ideological debate ensues between engineers  
and physicians.

Nov. 1, 1965
MacLean’s publishes Alan Edmonds’ article, “Death of a Great Lake.” 
“Lake Erie is dead” is a commonly coined phrase throughout the 1960s.

June 22, 1969
An oil slick catches fire on the polluted Cuyahoga River in Ohio.

January 1970
The US Environmental Protection Agency is established.

1971
Dr. Seuss publishes his ecological warning, The Lorax.

1972
The Federal Water Pollution Control Act Amendments (Clean Water Act) 
is vetoed by President Richard M. Nixon. Congress overrides the veto 
and the Clean Water Act (CWA) becomes law.
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wide. One long arm of it is blind, and the filth 
stays there forever and a day. The grease and 
chemicals that are poured into it undergo all 
sorts of strange transformations, which are the 
cause of its name; it is constantly in motion, as 
if huge fish were feeding in it, or great levia-
thans disporting themselves in its depths. 
Bubbles of carbonic acid gas will rise to the 
surface and burst, and make rings two or three 
feet wide. Here and there the grease and filth 
have caked solid, and the creek looks like a bed 
of lava; chickens walk about on it, feeding, and 
many times an unwary stranger has started to 
stroll across, and vanished temporarily. The 
packers used to leave the creek that way, till 
every now and then the surface would catch 
fire and burn furiously, and the fire department 
would have to come and put it out. Once, how-
ever, an ingenious stranger came and started 
to gather this filth in scows, to make lard out 
of; then the packers took the cue, and got out 
an injunction to stop him, and afterwards 
gathered it themselves. The banks of “Bubbly 
Creek” are plastered thick with hairs, and this 
also the packers gather and clean.

Incredibly, though, there was an effort to scientifi-
cally justify discharging such pollution into waterways 
because experts at the time believed that rivers were 
self-purifying (Doyle 2018). When combined with newly 
developed tools such as filtration and chlorination, natu-
ral attenuation supposedly relieved wastewater discharg-
ers of any responsibility to treat their effluent. 

William T. Sedgwick (1855–1921), a founding director 
of Harvard’s School of Public Health, believed that “Any 
stream will, if given time enough, that is to say, length 
enough, practically purify itself after receiving a given 
amount of sewage” as a result of natural processes (Doyle 
2018). Engineers of the era used this reasoning to justify 
cities and businesses dumping their untreated waste 
directly into streams and rivers, the “grand sewers of con-
venience for society” (Doyle 2018). 

However, this perspective was anathema to physicians, 
and an ideological divide opened between sanitarians or 
sanitary engineers and physicians and public health offi-
cials. Discussions centered on how much cities needed to 
pay for wastewater and water treatment, and this debate 
became one of upstream versus downstream interests, 
with the overall goal of determining who pays for what. 

The engineers believed they had the high ground of 
cost consciousness and labeled the medical community 
“sentimentalists.” In the end the engineers won, and 

in the first decade of the 20th century, almost 90% of 
total collected wastewater in the United States ran into 
streams and lakes as raw, untreated sewage (Doyle 2018). 
This way of thinking doesn’t align at all with contempo-
rary concepts such as pollution prevention, source water 
protection, and “polluter pays”—all of which were estab-
lished by the CWA.

Grants and Loans—Not Just Regulations
The original CWA established a massive Construction 
Grants Program to fund secondary treatment for publicly 
owned treatment works or wastewater plants. Until the 
program was discontinued and turned into a state 
revolving loan fund (SRF) program, it dispensed  
$153 billion through 2021 (EPA 2022). This federal com-
mitment was unprecedented at the time and targeted 
wastewater exclusively. 

This generous grant program was never designed to 
help drinking water utilities comply with the SDWA and 
has resulted in differing attitudes in the wastewater and 
drinking water sectors as it relates to grants versus loans 
or even in approximating full-cost pricing. There never 
was a grants program for drinking water utilities in the 
United States. The current SDWA SRF was established in 
1996, nearly a quarter century after the CWA grants pro-
gram, and it offers loans almost exclusively.

There is a “subsidy mentality” characteristic of the 
American wastewater sector stemming to some degree 
from the original CWA grants program as described by 
Rouse (2007):

For example, in the United States, standards 
are set by the Federal Government, environ-
mental standards are regulated at the state 
level, but responsibility for meeting the stan-
dards rests with cities. As a consequence many 
cities do not see it as their responsibility to be 
self-funding, and seek federal funds for imple-
menting new regulations and for replacing 
ageing infrastructure. This attitude has been 
created partly by federal funding of the intro-
duction of secondary treatment in [the] earlier 
years, creating a subsidy mentality. Changing 
funding policy would require a substantial 
increase in water service charges, which would 
be unpopular, even though generally charges 
are currently very low and the required 
increases would not result in high household 
costs in relation to average income.

Nevertheless, as a result of the CWA’s ambitious 
wastewater grants program and regulatory provisions, 
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the US population served by publicly owned treatment 
works, with secondary or greater (i.e., enhanced) treat-
ment, almost doubled between 1968 and 1996—from 
85.0 million people to 164.8 million people—notwith-
standing exemptions then in effect for ocean dis-
charges (Stoddard et al. 2002). It wasn’t cheap, but the 
gargantuan investments had popular support and were 
effective in reducing surface water pollution, if not nec-
essarily cost-effective.

Even with the end of the Construction Grants Program, 
the CWA is the gift that keeps on giving, in the form of 
the CWA SRF program established by Congress in 1987. 
Pursuant to congressional appropriations, EPA provides 
grants to the states, requiring a 20% match, enabling 
low-interest loans and some principal forgiveness. These 
monies, together with leveraged funds, have generat-
ed more than $133 billion in funded projects. SRF loan 
interest rates have averaged 1.5%, versus the prevailing 
market rate of 4.0% (Cook et al. 2020).

CWA SRF dollars have largely targeted point-source 
dischargers, even though 80% of identified water qual-
ity impairments—i.e., failure to meet water quality 
standards—are caused by nonpoint source pollution. 
Less than 5% of the funds have been used to address 
nonpoint sources. While states have been reluctant to 
use their SRF funds for this purpose, EPA has encour-
aged, and continues to encourage, states to emulate 
those few jurisdictions that have addressed unregulat-
ed runoff. EPA recently released a new guide to assist 
in applying best practices and case studies to deal with 
this form of pollution, at least with more resources if 
not regulation (EPA 2021).

Of course, with federal dollars come federal conditions, 
such as “Buy American” and Davis–Bacon wage guar-
antees, which can be challenging to borrowers. Yet the 
financial discipline of debt repayment ensures wise stew-
ardship of federal taxpayer dollars, ratepayer participa-
tion, and a corpus that revolves or recycles over time. The 
debate over loans or grants will continue, as shown by 
the mix of both kinds of infrastructure assistance in the 
recent Infrastructure Investment and Jobs Act.

CWA Provisions
Water quality standards, originally determined by the 
states, with continuing oversight from EPA, include 
designations of particular uses. These include drink-
ing water supply, swimming, and fish habitat, as well 
as numerical or narrative standards—for instance, 
setting the maximum allowable level of specific  
pesticides in source waters or the level of dissolved 
oxygen necessary to support a heathy trout fishery 
(Cook et al. 2020). 

While articulating ambitious goals, the CWA has no 
real authority over anything other than point-source dis-
chargers. It has no direct authority over nonpoint source 
pollution—e.g., diffuse agricultural stormwater runoff, 
hydromodifications, atmospheric deposition, or habitat 
alteration. Nonpoint sources are not specifically de-
fined in the law. But USC §1362(14), in defining the term 
“point source” as “any discernible, confined and discrete 
conveyance,” specifically states that the term “does not 
include agricultural stormwater discharges and return 
flows from irrigated agriculture.” However, concentrated 
(large) animal feeding operations are included and are 
subject to general permitting requirements.

Municipal and commercial stormwater is regulated by 
the CWA, but it is post facto in that the CWA tries to deal 
with the problem retrospectively rather than proactively 
or in a preventive mode. The CWA grants no authority over 
agricultural runoff, land use, zoning, or building codes, 
although EPA has been encouraging “green infrastructure” 
where appropriate. Dealing with impervious surfaces will 
take time and must be accomplished in partnership with 
other levels of government or civil society.

What the law does, it does well. In 2019 approximately 
6,600 major point sources—i.e., those with flows exceed-
ing 1 mgd, and another 792,000 municipal and industrial 
point sources are subject to either individual or general 
permits. But again, nonpoint sources of all kinds are the 
causes of impairment or failure to meet water quality 
standards in roughly 80% of impaired river and stream 
miles (Cook et al. 2020). 

Given this situation, Congress added §319, 33 USC §1329, 
in 1987, requiring states to implement a “nonpoint source 
management program.” It has a modest budget, but it can 
be a catalyst for useful partnerships in any given water-
shed, say by leveraging Farm Bill dollars and other sources. 
According to Salzman and Thompson (2019):

But Congress did not authorize EPA to identify 
control measures or to impose a management 
plan on any state. The omission was inten-
tional. According to Senator George Mitchell 
[D-MA], who was one of the sponsors of the 
amendment, section 319 does not require a 
state to control nonpoint source pollution. “If a 
state decides that it does not want a program 
to control nonpoint pollution, that is it.”

AWWA has spent a considerable amount of time and 
effort to see that the conservation title of the current 
Farm Bill directs more funding toward protecting source 
waters for potable water, at least from agriculture. Again, 
this is another example of strategically pursuing source 
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water protection, in this case, to address unregulated 
agricultural runoff.

Although controversial as to scope and impact on 
property rights, the CWA’s §404, 33 USC §1344, regulat-
ing “dredge and fill” activities, is an important tool in 
protecting wetlands and, by extension, source waters 
in crucial areas. Wetlands act as a filter or buffer to 
protect waterways, and thus drinking water, from a 
variety of contaminants in runoff. Quoting Salzman and 
Thompson (2019):

Studies indicate that wetlands retain about 80 
percent of the phosphorous and 90 percent of 
the nitrogen found in runoff. Forested wet-
lands also lower water temperature in hot 
summer months, reducing harmful algal 
blooms. . . .Wetlands act as natural sponges, 
soaking up water during peak runoffs and then 
releasing the water slowly over time.

While there has been some debate as to the relative 
contributions of CWA §404 versus conservation pro-
grams under the Farm Bill, progress has been made to-
ward the goal of “no net loss of wetlands.” In 1972 wetland 
losses were estimated at about 460,000 acres annually, 
but this has been reduced to approximately 70,000 to 
90,000 acres annually (Craig 2022).

The CWA does an excellent job of regulating discrete 
point sources and dredge-and-fill activities. But it is left 
to other regulations to pursue watershed governance at 
scale or at least in collaboration with the many partners 
necessary for success. 

Wastewater and drinking water managers are often 
looking for help from others:

 • Local officials who control roads, building codes, and 
development

 • Federal and state resource agencies who control vast 
landscapes

 • Agricultural producers, the US Department of Agri-
culture, and land grant universities who work with 
farmers, ranchers, and private woodlot owners

 • Land trusts adept at managing land use, zoning, for-
ests, grasslands, and important zones of biodiversity

This is a major challenge to watershed governance. 
Unfortunately, in many communities these stakeholders 
are still not well connected to each other. 

CWA and Source Water Protection
To create synergies between the CWA and SDWA, a 
state–EPA collaborative formed a workgroup in 2014 to 
identify opportunities to coordinate among clean water 
and drinking water programs; this effort produced 

Opportunities to Protect Drinking Water Sources and 
Advance Watershed Goals Through the Clean Water Act: A 
Toolkit for State, Interstate, Tribal and Federal Water 
Program Managers (ASDWA et al. 2014). This guidance 
explores the role of designated uses in water quality stan-
dards to protect public water supplies as well as numeric 
and narrative criteria, NPDES permitting, and other use-
ful elements of the CWA. 

Program integration rarely happens to any signifi-
cant degree without top-down intervention from upper 
to middle management. The intervention is best when 
not overly prescriptive regarding means, but strong and 
clear regarding ends. The goals must be forthright and 
categorical, and program integration ultimately requires 
plenty of follow-up. 

In the case of safe drinking water, public health is the 
paramount value and needs to be articulated by upper 
management at EPA and the state agencies with prima-
cy for both the CWA and SDWA programs. In the 1970s, 
Congress passed a series of separate statutes rather than 
a single comprehensive statute. But that does not give 
managers at EPA or the states a pass to ignore the critical 
importance of safe drinking water to protect human 
health, and there is a legitimate hierarchy of value that 
must be recognized.

The same policy imperative should inform the Toxic 
Substances Control Act and other programs. EPA’s “whole 
of agency” approach to PFAS seems to be moving in that 
direction and may be a model to study. 

CWA and Effluent Limitations Guidelines
Recently, AWWA provided comments on its 
Preliminary Eff luent Guidelines Program Plan 15 
under the CWA (Mehan 2021), given AWWA’s interest 
in using the law to protect drinking water sources 
and public health. Eff luent limitations guidelines 
(ELGs) are cost-effective when they manage pollut-
ants at the source, protecting receiving waters and 
downstream water supplies, but they also reduce 
burdens on wastewater systems that received indus-
trial discharges with respect to both wastewater 
treatment and biosolids management. Unfortunately, 
ELGs need updating to be effective.

Timely data collection is needed for timely action. 
Since 1974, the CWA Guidelines Program has estab-
lished 59 ELGs, and 24 of these have never been updat-
ed. Eight of those that have been revised stood un-
changed for more than 20 years. The average “age” of an 
ELG is more than 30 years.

Given the dynamism of the US economy, including 
the chemical industry, and the growing challenges of 
emerging contaminants, this is concerning. AWWA 
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does not demand any particular outcome, but a thor-
ough, systematic review of ELGs is overdue. Hopefully, 
EPA will continue to move forward on this front, keep-
ing safe drinking water top of mind, but to complete the 
job in a timely fashion will require additional support—
appropriations—from Congress.

CWA and Bromide
Bromide regulation under the CWA is another area in 
which AWWA has been advocating for action by EPA’s 
Office of Water. Disinfection byproducts (DBPs) that 
form during water treatment can pose risks to human 
health, and bromide in source waters increases the for-
mation of more toxic brominated DBP species. Bromide 
is not removed in conventional drinking water treat-
ment processes, and there aren’t any instream stan-
dards or effluent limitations. 

Bromide is added to coal to control mercury emis-
sions, so this is a classic cross-media transfer problem 
on top of a conflict in statutory objectives between 
the Clean Air Act, the CWA, and the SDWA. Still, EPA 
did not restrict bromide discharges at all facilities in 
the 2015 Steam Electric Power Generating Effluent 
Guidelines, recommending only site-specific analyses to 
support individual permitting decisions (VanBriesen et 
al. 2021). Likewise, the 2020 reconsideration rule to the 
ELG requires bromide controls only for those facilities 
opting for the “voluntary incentives program,” which 
gives additional time for compliance in exchange for 
stricter standards (85 FR 64650). 

Moving Forward Together
The prospect of more sustained and focused support for 
the SDWA by the CWA will require proactive leadership 
and a greater recognition or understanding of the para-
mount value of human health in the quest “to restore and 
maintain the chemical, physical, and biological integrity 
of the Nation’s waters.” The two statutes were made for 
each other. 
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