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Abstract

This paper documents the impact of different drinking water violations on
infant health outcomes at a national level net of the impact of existing regula-
tions. It shows that while avoidance behavior such as buying drinking water
is significant, it cannot fully offset the health impact of water contaminants.
Moreover, consumers only respond to the most salient contaminants and fail
to appreciate the risks associated with water contamination. Once exposure
has occurred medica, medical treatment is not sufficient to compensate for the
damage to fetal health. This paper also shows that enforcement activities can
be very effective at minimizing exposure even when enforcement is informal
and does not make use of the full extent of the law.
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1 Introduction

Unconstrained economic activity can lead to socially suboptimal outcomes such as
pollution or insider trading and it has long been recognized that regulation plays an
important role in shaping the conduct of market participants. As a result regula-
tions were developed to influence and guide the behavior of economic agents. For
example, the Clean Air Act of 1970 aims at protecting the public from hazardous
air contaminants, while US statutory law includes a number of provisions against
insider trading punishable by incarceration.

Since the enforcement of regulations is costly and the benefits are often not pre-
cisely quantifiable, in practice we observe a broad spectrum of enforcement activ-
ities from monitoring and reporting to informal enforcement to legal proceedings
resulting in fines or imprisonment. At the moment the popular perception is that
regulators are not doing enough to enforce laws and falling short of stated policy
goals.

This paper investigates the effectiveness of enforcement of one set of environ-
mental regulations pertaining to water pollution. While drinking water quality has
long been associated with the outbreak of various diseases and human mortality,
research has focused almost exclusively on developing countries and has empha-
sized the huge benefits of providing drinking water and sanitation infrastructure
(Olmstead 2010). More recently, a series of New York Times articles highlighted
the extent to which violations in established drinking water standards are relatively
common in the US, and that their number has increased significantly over the last
decade (Duhigg 2009). The same time the newspaper found that fewer than 3% of
all violations resulted in significant fines or punishment, thereby suggesting a low
degree of enforcement. This appears to be confirmed by a memorandum released by
the Environmental Protection Agency which states that: “water in the United States
is not meeting public health and environmental goals” and “the level of enforcement
activity is unacceptably low”(Jackson 2009).

This paper provides a number of innovations. We document for the first time the
impact of different drinking water violations on infant health outcomes at birth at a
national level, which represents an important step towards quantifying the benefits
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of enforcement. Our focus on infant health outcomes reflects the recent empha-
sis placed in the economic literature on understanding the impact of pollution on
fetal and infant health. This avoids the inherent identification challenges in quan-
tifying the impact of pollution on cancer and other diseases for which the precise
biological mechanisms are poorly understood and depend on long run exposure and
unobserved behavioral factors (Currie, Ray and Neidell 2011). Since the observed
violations occur in spite of the existence of water quality regulations, the measured
health impacts represent the effect of drinking water contamination net of the deter-
rent effect of regulation. The presence of statistically significant health effects thus
reflect the cost of imperfect enforcement. We show that notification requirements
are insufficient to induce compliance. Furthermore, we show that individuals ex-
posed to drinking water contaminants engage in a substantial degree of avoidance
behavior, but their efforts are insufficient to compensate for the adverse effects of
exposure. While substitutes such as bottled water exist, these are costly and indi-
viduals fail to respond to the health hazards derived from less salient contaminants.
Once exposure has occurred medical treatment may also not be sufficient to detect
and mitigate the adverse health effects. This paper however does show that enforce-
ment activities by state and federal regulators can be very effective at minimizing
exposure and the negative health effects even when the enforcement activities are
informal and don’t make use of the full extent of the law. This indicates that regu-
lators have a substantial degree of bargaining power that can be used efficiently to
induce compliance with existing regulations and deter further contamination.
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2 Drinking Water: Regulating Contaminants

The US population consumes drinking water from a public water system (PWS), de-
fined as an entity that provides piped water to at least 25 people for at least 60 days
each year (EPA 2009). In contrast to the energy sector the supply is highly frag-
mented. The majority of the population (over 268 million) receive their drinking
water from one of over 50,000 community water systems which provide drinking
water year-round. Over 100,000 other water systems are also recorded as providing
water for part of the year, such as camp grounds or schools with their own water
supply.

The Safe Water Drinking Act (SDWA) was enacted in 1974 and is aimed at
protecting human health. Among other things, the act granted the Environmental
Protection Agency (EPA) the authority to establish regulations for drinking water in
order to protect human health.1 The EPA has set up regulations on drinking water
in order to mitigate the amount of substances that have potential adverse health
effects on humans. The EPA enforces a number of thresholds for which violations
are triggered; these thresholds vary according to the severity of the health effects
of each contaminant and the amount of each that is necessary to be considered
harmful.

While the drinking water in the US is safe compared to that in Third World
countries, it is important to note that although these regulations are in place they
do not eliminate all appearances of contaminants. A wide variety of water con-
taminants are still found in US drinking water, both naturally occurring and man
made, that have serious effects on human health and in particular on fetuses and
newborns. Infants are particularly susceptible because their immune systems are
not fully developed and they have a high water intake relative to their bodyweight
(Postma, Butterfield, Odom-Maryon, Hill and Butterfield 2011).

Contamination can happen for a variety of reasons. Bacterial contamination
usually results from human or animal waste. Chemical contamination results from
industrial discharges or runoff from fertilizer and herbicide usage. Lead and copper

1For a detailed discussion, see the Online Appendix which summarizes the main aspects of the
regulatory framework for enforcing the SDWA.
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contaminations occurs as a result of the household plumbing erosion. Radionu-
clides contamination is usually a result of the decay of natural or man-made radia-
tion emitting mineral deposits.
Monitoring. The regulatory framework distinguishes between the maximum

contaminant level goal (MCLG), which corresponds to the level of a contaminant
below which no health risks are known to exist, and the maximum contaminant
level (MCL), which corresponds to the maximum level of a contaminant allowed in
drinking water. Regulation aims to enforce anMCL value for a contaminant as close
to the corresponding MCLG as possible while taking into account the available
treatment technology and implementation costs. At the moment, the EPA regulates
over 90 contaminants in several categories: micro-organisms, inorganic chemicals,
organic chemicals, radionuclides and disinfection byproducts. Separate rules are
established for the monitoring of the different contaminants, but broadly the process
requires PWSs to collect samples at regular time intervals throughout the month. If
a positive sample is detected (i.e. a sample for which the contaminant exceeds
the MCL) additional samples will need to be collected immediately. The EPA sets
precise rules on when a PWS is in violation of a specific rule as a function of several
factors such as the type of PWS, the amount by which the MCL was exceeded and
the number of samples that tested positive over a given interval.
Notification. The SDWAmandates that PWSs notify customers of drinking wa-

ter violations. From the time a violation is detected the PWS has 24 hours, 30 days
or 1 year to provide notification depending on the type and severity of contamina-
tion, as well as the implied health hazard. The EPA uses a tiered system to deter-
mine the timing of the required notification. Tier 1 violations require notification
within 24 hours and it is triggered primarily by contamination with fecal coliform
bacteria or E. coli as well as exceeding the MCL for nitrate/nitrite. Figure 1 in
the Appendix presents a template notification, highlighting some of its manadated
elements such as potential health effects and actions that consumers should take.
Public notification must be issued through a variety of means from radio and TV to
hand delivery. Tier 2 violations consist of all other MCL violations not covered by
the Tier 1 notification requirements. Additionally, PWSs must mail an annual “con-
sumer confidence report” which records the violations in all tiers. Tier 3 violations
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consist mostly of violations in the sampling, monitoring and reporting requirements
and will be included in the annual report. Figure 2 provides an example of such an
annual report.
Enforcement. The EPAs regulations are legally enforceable and the EPA itself

and states may take actions against water systems that are not meeting safety stan-
dards. The enforcement framework is discussed in detail in the Online Appendix.
The SDWA provides for a variety legal actions that can be taken in Federal Dis-
trict Court against PWSs found in violation of the SDWA and which can impose
substantial financial penalties of up to $27,500 per day of violation. A recent in-
vestigation by the New York Times found that in 2008 more than 40% of the PWSs
were in violation of the SDWA but less than 3% of the violations resulted in fines
or significant punishments (Duhigg 2009). Anecdotal evidence attributes the lack
of enforcement to limited budgets for enforcement and regulatory capture by influ-
ential industry lobby groups. At the same time the EPA has a number of informal
enforcement methods available. A common approach involves issuing a “Notice
of Violation (NOV)” to the state and the PWS informing them about the lack of
compliance with existing regulations and threatening further action if appropriate
actions are not taken within 30 days. The EPA states that “The NOV is a very ef-
fective tool in getting water systems back into compliance with the SDWA because
systems receiving an NOV often contact the state to learn what needs to done to
respond to the action. This begins a dialog between the system and the state which
frequently leads to compliance without further formal actions or penalties.”2 In our
data we observe that 12% of the violations resulted in at least one NOV being is-
sued. While less than 1% resulted in legal action, we observe over 60 different
types of informal enforcement actions being conducted by the EPA in dealing with
violations.

2.1 Biological Mechanisms

While it is beyond the scope of this paper to discuss the impact of the various
contaminants on human health in detail, it is important to acknowledge that the

2http://yosemite.epa.gov/r10/water.nsf/Drinking+Water/PWS+Compliance+Pgm
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biological mechanisms are scientifically well established. The question that remains
for us is if the resulting impact on human health is substantial enough to be detected
in a large population study, especially in light of the current notification provisions
and the easy (if costly) availability of a substitute in the form of bottled water.

To illustrate the relationship between contaminants and infant health outcomes
we will focus on some of the most frequent (and dangerous) contaminants. Col-
iform bacteria include a variety of genera including E. coli and are the most fre-
quent contaminant responsible for over 30% of the violations. These are known to
have short-term affects in adults such as diarrhea and vomiting. However, babies
are more susceptible to these bacteria since they have a suppressed immune system
and thus are more likely to get a severe disease. A study by Jones, Peake, Mor-
ris, McCowan and Battin (2004) found that E. coli caused high mortality rates and
low APGAR scores in babies with an early onset of E. coli sepsis. They found a
40% mortality rate and the median age at death to be 1 day. Other studies, such
as Joseph, Pyati and Jacobs (1998), have noted cases where the mother was treated
with ampicillin and the child died due to ampicillin resistant E. coli. This particu-
larly troubling since a large amount of coliforms present in the water may lead to the
increasing usage of antibiotics in adults to combat the mild health symptoms from
E. coli. In the process, this increases the amount of antibiotic resistant bacteria,
which for newborns can be severe or fatal.

The second most frequent form of contamination comes from nitrates and ni-
trites resulting from a variety of sources such as excessive fertilizer use, animal
waste, erosion of natural deposits, and sewage. It has been well established that ni-
trates cause methemoglobinemia, more commonly known as blue baby syndrome.
Infants are better at converting nitrates to nitrites; however they have a decreased
amount of the enzyme cytochrome b5 reductase, which converts methemoglobin to
hemoglobin. As a result, the babies have highly elevated levels of methemoglobin
and thus less hemoglobin to transport oxygen typically causing cyanosis, a lack of
oxygen (Postma et al. 2011). Furthermore, nitrates consumed by the mother do
cross the placenta to the fetus. As a result babies are born with less oxygen in their
blood and lower APGAR scores.

Among organic compounds many have been shown to cause fetal develop-
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ment retardation, birth defects and low birthweight. Tetrachloroethylane affects
the development of the nervous system and is also associated with low birthweight
(Fredriksson, Danielsson and Eriksson 1993); benzene and toluene cause both weight
and skeletal development retardation (Kuna and Kapp 1981, Ungvry and Ttrai
1985); carbon tetrachloride exposure causes a significant decrease in fetal birth
weight and length3(Schwetz, Leong and Gehring 1974). Arsenic was shown to
decrease birth weight and substantially increase the risk of stillbirth (Hopenhayn,
Ferreccio, Browning, Huang, Peralta, Gibb and Hertz-Picciotto 2003, Llanos and
Ronco 2009, Rahman, Vahter, Smith, Nermell, Yunus, El Arifeen, Persson and
Ekstrm 2009). Mercury also crosses the placenta to the fetus and leads to neurolog-
ical damage such as convulsions and uncontrollable muscle movement. Mothers
exposed to mercury were nine times more likely to have a baby with neural tube
defects.4 It is also particularly noteworthy that prenatal exposure to most of the
contaminants threatens neurological development in early childhood and infancy,
including both cognitive abilities and motor development.

3 Data and Empirical Methods

We filed several Freedom of Information Act requests with the EPA and received
detailed information on violations at the PWS level between 2001 and 2006. Each
violation records the date of occurrence as well as the precise nature of the violation.
Since the EPAmonitors over 90 different contaminants we use the EPA designations
to group them as follows: Total Coliforms (TCR), Nitrates, Lead/Copper, Volatile
Organic Compounds (VOC), Synthetic Organic Compounds (SOC), Radionuclides,
and Arsenic. Each class of contaminants has a different set of sampling rules but
monitoring and recording is very similar by group. We are primarily interested in
violations which could have an impact on fetal health and restrict our attention to
MCL violations to the exclusion of other violations not directly associated with a
health hazard, such as missing a reporting deadline.

For TCR violations we further distinguish between acute and MCL violations.
3http://water.epa.gov/drink/contaminants/basicinformation/carbon-tetrachloride.cfm
4http://www.epa.gov/teach/chem summ/mercury inorg summary.pdf
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An MCL violation occurs if more than 5% of the routine samples are total coliform
positive. A violation is deemed acute if in addition to testing total coliform positive,
one of the samples is also E. coli or fecal coliform positive. For TCR violations we
also record major monitoring and recording violations.

We further distinguish between Tier1 violations consisting of acute TCR vio-
lations and MCL Nitrates violations, both of which require immediate notification,
and Tier 2 violations consisting of all MCL violations which require 30 day noti-
fications. All other violations are reported to consumers in the annual consumer
confidence report.

In Table 1 we report count of all violations observed over the period 2001-2006
in the US. We observe 248,014 TCR violations, out of which 6,337 are acute. The
second most common violations consist of violations of the Lead/Copper rule with
18,643 violations observed in the sample. Radionuclides violations are surprisingly
common with 5,677 observed violations, while VOC and SOC violations are rela-
tively rare with less than 500 cases observed. In Table 1 we also report summary
statistics for violations occurring in US counties with populations over 100,000 per-
sons for which natality data is available from the CDC as described below. Over the
sampling period these counties experienced an average of 191 TCR violations and
5.48 Radionuclides violations. Looking at the 25th and 75th quantiles as well as the
maximum number of violations per county we notice a rather skewed distribution
of violations across counties. While most counties have a low number of violations
over the sampling period, some counties have a large number of such violations.
The 25th percentile of the distribution of Nitrates violations is 0, the 75th percentile
is 2, but the maximum number of violations was 1,512. Thus while the mean num-
ber of Nitrates violations per county was 4.46, the standard deviation was 22.03.
Figure 3 shows the geographic distribution of TCR and Radionuclides violations
across the US over the sampling period. While we observe a broad geographic dis-
persion, violations appear to be more heavily concentrated in the South and South
East, which will need to be accounted for in the empirical model.

In Table 2 we report summary statistics for live births by county-month for large
US counties based on data obtained from the CDC Natality Files. Over 80% of all
births in the US occur in these counties. For confidentiality reasons birth informa-
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tion is not available for smaller counties. We focus on two infant health outcomes
at birth that are of particular interest to us, which as we have seen in the previous
section, can be negatively affected by drinking water contaminants. The APGAR
score ranges from 0 to 10 and is calculated 1 minute after birth. It measures five
health criteria (appearance, pulse, grimace, activity, respiration). APGAR scores
below 6 are considered low and generally indicate the need for additional medical
attention. In our sample less than 1.5% of births in large counties are recorded as
having had a low APGAR score. The second infant health outcome of interest is
low birthweight, which occurs more frequently and was observed for 7.7% of births
in large counties.

In our empirical analysis we also control for infant risk factors such as gender,
twin birth, birthplace different than a hospital, and lack of prenatal care, an indicator
for tobacco use, race, marriage status, and education of the mother and race of the
father.

3.1 Empirical Strategy

Our main empirical strategy is to estimate the impact of exposure to drinking wa-
ter contaminants during pregnancy on the number of births with low APGAR and
low birthweight in a given county-month, while controlling for other health risks,
parental characteristics, and county and time fixed effects. Our main empirical
model is of the form:

Yi,t = β0+∑
k
βkExposurei,t,k+ γXi,t +αi+λt + εi,t , (1)

where Yi,t denotes the number of births with either low APGAR scores (below
6) or low birthweight, Xi,t is a vector of county level controls for birth risk factors
and which captures the percent of births that were male, twins, not in a hospital,
received no prenatal care, where the mother smoked, the mother was black, the
mother was not married, the mother did not attend college, and the percent of births
where the father was black.
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4 Quantifying Health Outcomes

4.1 Notifications

4.2 Avoidance Behavior

5 Conclusion
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Table 1: Summary statistics of drinking water standards at county level over the
sampling period 2001-2006.
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Table 2: Summary statistics of monthly US natality data for large counties over
period 2001-2006.
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Table 3: Baseline estimation results of the effects of water contaminants on birth
outcomes.
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Table 4: The impact of water contaminants on the of county level bottled water
(log) sales.
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Table 5: Estimation results of the effects of water contaminants on birth outcomes
in counties of mothers with at least a college education exceeds 25%.
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Table 6: Estimation results of the effects of water contaminants on birth outcomes
in counties of mothers who benefited from prenatal care exceeds 95%.
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Table 7: The effects of water contaminants on birth outcomes interacted with an
indicator variable for EPA enforcement actions that were taken during the period
that the PWS was not in compliance with existing safe drinking water regulations.
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Figure 1: Sample of a public notification with required elements.
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Figure 2: Consumer confidence report for Fresno, CA. Several contaminants were
recorded, but only one triggered an MCL violation.
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Figure 3: County level contamination with acute TCR (top) and Radionuclides (bot-
tom) over the period 2001-2006..
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Online Appendix: ENFORCEMENT OF THE SAFE DRINKING WATER ACT 

 This Appendix briefly describes enforcement requirements of drinking water 

safety regulations for public water systems pursuant to the Safe Water Drinking Act 

(SDWA).1  The details for the enforcement of SDWA provisions are found addressed in 

42 U.S.C. § 300g-3  (“Enforcement”),  EPA  regulations,  and  EPA  publications.     

I. Background of the SDWA 

 The SDWA was enacted in 1974, amended in 1986(reauthorized), 1988, and 

1996 (reauthorized).2  The act granted the Environmental Protection Agency (EPA) the 

authority to establish regulations for drinking water in order to protect human health.3  

The regulations adopted by the EPA are found at Code of Federal Regulations, Title 42, 

Chapter 6A, Subchapter XII, Part A, Sec. 300f et. seq. 

II. Enforcement under the SDWA 

A. SDWA Basics and The general enforcement scheme 

The  EPA’s  regulations  are legally enforceable and the EPA itself and states may 

take actions against water systems that are not meeting safety standards.  The EPA 

may  issue  “administrative  orders,  take  legal  actions,  or  fine  utilities  for  violation  of  the  

standards.”4 

The  SDWA’s  national  primary  drinking water  regulations  apply  to  the  “public  

water  systems”  in  each  state.    A  public  water  system  is  defined  as  “a system for the 

provision to the public of water for human consumption through pipes or other 

                                                        
1 The SDWA provisions are codified in 42 U.S.C. §§ 300f-300j.   
2 SDWA Statute, Regulations and Enforcement, available at 
http://www.epa.gov/compliance/civil/sdwa/sdwaenfstatreq.html.  
3 See 42 U.S.C. § 300g-1(b) 
4 SDWA Statute, Regulations and Enforcement, supra note 2. 



 2 

constructed conveyances, if such system has at least fifteen service connections or 

regularly serves at least twenty-five individuals.”5  There are three categories of public 

water systems: community water systems (CWS),6 transient non-community water 

systems (TNCWS),7 and non-transient non-community water systems (NTNCWS).8   

The  SDWA  requires  compliance  from  every  person  “violating  the  National  Primary  

Drinking Water Regulations or creating an imminent and substantial endangerment by 

contaminating a public water system or underground source of drinking water in the 

U.S.”9  A  “person”  is  defined  as  “an  individual,  corporation,  company,  association,  

partnership, State, municipality, or federal agency (and includes officers, employees, 

and agents of any corporation, company, association, State, municipality, or Federal 

agency).”10 

The SWDA provides for penalties for noncompliance.  These are: 

 A civil penalty under a judicial order not to exceed $25,000 for each day in which 

such violation occurs pursuant to 42 U.S.C. § 300g-3(b) (SWDA § 1414(b))11  

                                                        
5 42 U.S.C. 300f(4).   
6 A  “community  water  system”  is  a  public  water  system  that  “(A)  serves  at  least  15 service connections used by year-
round residents of the area served by the system; or (B) regularly serves at least 25 year-round  residents.”  Id. at 
(15).   
7 A  “transient  non-community  water  system”  is  a  public  water  system  that  regularly  supplies  water  to at least 25 of 
the same people at least six months per year, but not year-round.”  Public  Drinking  Water  Systems:  Facts  and  
Figures, Environmental Protection Agency, available at 
http://water.epa.gov/infrastructure/drinkingwater/pws/factoids.cfm.  Examples include schools, factories, office 
buildings, and hospitals that have their own water systems (last updated April 1, 2010). Id. 
8 A  “non-transient non-community  water  system”  is  a  public  water  system  that  “provides  water  in  a  place  such  as  a  
gas station or  campground  where  people  do  not  remain  for  long  periods  of  time.”  Id. 
9 SDWA Statute, Regulations and Enforcement, supra note 2. 
10 Id. 
11 § 300g-3(b)  provides,  in  full,  that,  “The  court  may  enter,  in  an  action  brought  under  this  subsection,  such  
judgement as protection of public health may require, taking into consideration the time necessary to comply and the 
availability of alternative water supplies; and, if the court determines that there has been a violation of the regulation 
or schedule or other requirement with respect to which the action was brought, the court may, taking into account 
the seriousness of the violation, the population at risk, and other appropriate factors, impose on the violator a civil 
penalty of not to exceed $25,000 for each day in  which  such  violation  occurs.” 
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 A penalty under an administrative order not to exceed $5,000 for each day 

without a hearing, and not to exceed $25,000 with a hearing pursuant to 42 

U.S.C. § 300g-3(g)(3) (SWDA § 1414(g)).12 

 A penalty under emergency actions not to exceed $15,000 for each day in which 

such a violation occurs pursuant to 42 U.S.C. § 300i-1(a) (SWDA § 1431(b)).13 

 A civil penalty of not to exceed $1,000,000 for tampering with a public water 

system and $100,000 for an attempt to tamper or threat to tamper with a public 

water system pursant to 42 U.S.C. § 300i-1(c) (SWDA § 1432).   

B. SWDA Regulations and Requirements 

 The EPA has an extensive set of requirements for the enforcement of drinking 

water safety regulations.  These regulations affect both states (in their monitoring 

capacity) and water systems.  I will focus on the enforcement role of the EPA and 

states and certain responsibilities of public water systems pursuant to these regulations.   

1. Primary Enforcement Responsibility 

 The  SWDA  provides  that  the  states  shall  have  “primary  enforcement  

responsibility”  if  the  state  meets  certain  specified  criterion.14  Other entities, such as 

                                                        
12 “Any  person  who  violates,  or  fails  or  refuses  to  comply  with,  an  order  under  this  subsection  shall  be  liable  to  the  
United  States  for  a  civil  penalty  of  not  more  than  $25,000  per  day  of  violation.”  42  U.S.C.  §  300g-3(g)(3)(A).    “In  a  
case in which a civil penalty sought by the Administrator under this paragraph does not exceed $5,000, the penalty 
shall be assessed by the Administrator after notice and opportunity for a public hearing (unless the person against 
whom the penalty is assessed requests a hearing on the record in accordance with section 554 of title 5). In a case in 
which a civil penalty sought by the Administrator under this paragraph exceeds $5,000, but does not exceed 
$25,000, the penalty shall be assessed by the Administrator after notice and opportunity for a hearing on the record 
in  accordance  with  section  554  of  title  5.”  42  U.S.C.  §  300g-3(g)(3)(B).    “Whenever  any  civil  penalty  sought  by  the  
Administrator under this subsection for a violation of an applicable requirement exceeds $25,000, the penalty shall be 
assessed by a civil action brought by the Administrator in the appropriate United States district court (as determined 
under  the  provisions  of  title  28).”  42  U.S.C.  §  300g-3(g)(3)(C).   
13 “Any  person  who violates or fails or refuses to comply with any order issued by the Administrator under subsection 
(a)(1) of this section may, in an action brought in the appropriate United States district court to enforce such order, 
be subject to a civil penalty of not to exceed $15,000 for each day in which such violation occurs or failure to comply 
continues.”  42  U.S.C.  §  300i-1(b).   
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industries, may also qualify for primacy if they meet the primacy requirements.  EPA 

regulations provide more specific criterion for determination of state primary 

enforcement responsibility.15  States must apply for primary enforcement responsibility, 

                                                                                                                                                                                   
14 42 U.S.C. 300g-2(A) provides the following: For purposes of this subchapter, a State has primary enforcement 
responsibility for public water systems during any period for which the Administrator determines (pursuant to 
regulations prescribed under subsection (b) of this section) that such State— 
(1) has adopted drinking water regulations that are no less stringent than the national primary drinking water 
regulations promulgated by the Administrator under subsections (a) and (b) of section 300g–1 of this title not later 
than 2 years after the date on which the regulations are promulgated by the Administrator, except that the 
Administrator may provide for an extension of not more than 2 years if, after submission and review of appropriate, 
adequate documentation from the State, the Administrator determines that the extension is necessary and justified; 
(2) has adopted and is implementing adequate procedures for the enforcement of such State regulations, including 
conducting such monitoring and making such inspections as the Administrator may require by regulation; 
(3) will keep such records and make such reports with respect to its activities under paragraphs (1) and (2) as the 
Administrator may require by regulation; 
(4) if it permits variances or exemptions, or both, from the requirements of its drinking water regulations which meet 
the requirements of paragraph (1), permits such variances and exemptions under conditions and in a manner which 
is not less stringent than the conditions under, and the manner in which variances and exemptions may be granted 
under sections 300g–4 and 300g–5 of this title; 
(5) has adopted and can implement an adequate plan for the provision of safe drinking water under emergency 
circumstances including earthquakes, floods, hurricanes, and other natural disasters, as appropriate; and 
(6) has adopted authority for administrative penalties (unless the constitution of the State prohibits the adoption of 
the authority) in a maximum amount— 
(A) in the case of a system serving a population of more than 10,000, that is not less than $1,000 per day per 
violation; and 
(B) in the case of any other system, that is adequate to ensure compliance (as determined by the State); 
except that a State may establish a maximum limitation on the total amount of administrative penalties that may be 
imposed on a public water system per violation.  
15 See 40 C.F.R. § 142.10-12. The current requirements for primacy are as follows: 

 The State must have regulations for contaminants regulated by the national primary drinking water 
regulations that are no less stringent than the regulations promulgated by EPA.  States have up to 2 years 
to develop regulations after new regulations are released by EPA. 

 The State must have adopted and be implementing procedures for the enforcement of State regulations. 
 The State must maintain an inventory of public water systems in the State. 
 The State must have a program to conduct sanitary surveys of the systems in the State. 
 The State must have a program to certify laboratories that will analyze water samples required by the 

regulations. 
 The State must have a laboratory that will serve as the State's "principal" lab, that is certified by EPA. 
 The State must have a program to ensure that new, or modified, systems will be capable of complying with 

State primary drinking water regulations. 
 The State must have adequate enforcement authority to compel water systems to comply with NPDWRs, 

including: 
o the authority to sue in court; 
o right to enter and inspect water system facilities; 
o authority to require systems to keep records and release them to the State; 
o authority to require systems to notify the public of any system violation of the State requirements; 

and 
o authority to assess civil or criminal penalties for violations of the State Primary Drinking Water 

Regulations and Public Notification requirements. 
 The State must have adequate record keeping and reporting requirements. 
 The State must have adequate variance and exemption requirements as stringent as EPA's, if the State 

chooses to allow variances or exemptions. 
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demonstrating compliance with the appropriate SWDA provisions and EPA regulations to 

determine primary enforcement responsibility according to the procedures specified by 

the EPA.16  

Either the EPA or a primacy state may initiate actions requiring the State to 

“revise  its  approved  State  primacy  program.”17  The EPA must approve any change to a 

primacy  state’s  program.18 

2. EPA’s  enforcement  powers in primary/non-primary States 

 In primary states, when the EPA finds that a public water system is not in 

compliance with applicable regulations or schedules (and neither a variance nor an 

exemption applies),  they  “shall so notify the State and such public water system and 

provide such advice and technical assistance to such State and public water system as 

may be appropriate to bring the system into compliance with the requirement by the 

earliest feasible time.”19  However, if more than thirty days after notification have 

elapsed and the state has not yet taken appropriate enforcement actions, the EPA “shall 

issue an order under subsection (g) of this section requiring the public water system to 

comply with such applicable requirement or the Administrator shall commence a civil 

action under subsection (b) of this section.”20 

                                                                                                                                                                                   
 The State must have an adequate plan to provide for safe drinking water in emergencies like a natural 

disaster. 
 The State must have adopted authority to assess administrative penalties for violations of their approved 

primacy program. 
Primacy, EPA, available at http://water.epa.gov/lawsregs/rulesregs/sdwa/primacy.cfm (last updated March 16, 2010). 
16 42 U.S.C. § 300g(2).   
17 40 C.F.R. § 142.12(a).   
18 40 C.F.R. § 142.12. 
19 42 U.S.C. § 300g-3(a)(1). 
20 Id. at (a)(2).   
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 In non-primary states, when the EPA finds that a public water system is not in 

compliance with applicable regulations or schedules (and neither a variance nor an 

exemption  applies),  the  EPA  “shall issue an order under subsection (g) of this section 

requiring the public water system to comply with the requirement, or commence a civil 

action under subsection (b) of this section.”21 

 Nothing  in  the  SWDA  diminishes  “any authority of a State or political subdivision 

to adopt or enforce any law or regulation respecting drinking water regulations or public 

water systems, but no such law or regulation shall relieve any person of any 

requirement otherwise applicable under this subchapter.”22 

3. Judicial Enforcement 

 The EPA may bring a civil action in US District Courts to require compliance with 

any applicable requirement, with an administrative order (made pursuant to 42 U.S.C. § 

300g-3(g)), or with any schedule or other requirement imposed pursuant to a variance 

or exemption granted under section 300g–4 or 300g–5 if it respects state primacy (in 

the manner described above) or it is requested by the Chief Executive of the state in 

which the non-compliant public water system is located or if requested by an agency 

with primary enforcement responsibility.23 

4. Administrative Orders  

 The EPA may issue administrative orders requiring compliance under any case in 

which it may be able to initiate a civil action.  These include the enforcement provisions 

                                                        
21 Id. at (b).   
22 42 U.S.C. § 300g-3(3).   
23 42 U.S.C. §300g-3(b).   
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(42 U.S.C. § 300g-3) and the records and inspection provisions (42 U.S.C. § 300j-4).24  

In  primacy  states,  these  orders  shall  not  take  effect  until  “after the Administrator has 

provided the State with an opportunity to confer with the Administrator regarding the 

order.”25 

5. Variances and Exemptions 

 States with primary enforcement responsibility may issue variances and 

exemptions (in a manner no less stringent than SWDA requirements.26  Non-primary 

states may apply to the EPA for such variances and exemptions.27   

6. Notice Requirements 

i. Annual Reports 

 Pursuant to the SWDA, primary states, the EPA, and community water systems 

are required to issue reports annually.28  The EPA, in consultation with other interested 

parties, may require additional reports from community water systems.  Community 

water  systems  must  issue  an  annual  “consumer  confidence  report.”29 

ii. Additional Notification 

 Public water systems must provide notification for the following: any failure to 

comply with a maximum containment value or treatment requirement thereof, or to 

monitor as required by §300j-4; if the public water system is subject to a variance; 

                                                        
24 42 U.S.C. § 300g-3(1).   
25 42 U.S.C. § 300g-3(2).  See 42 U.S.C. § 300g-3(2) and 300g-3(3) for additional requirements for administrative 
orders.   
26 40 C.F.R. § 142.20(a). 
27 Id. 
28 42 U.S.C. § 300g-3(c)(3)(A)-(C). 
29 42 U.S.C. § 300g-3(c)(4).  This section also provides the requirements of these reports.   
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notice of the concentration level of any unregulated contaminant required by the EPA.30  

The form of the notice is largely determined by the EPA,31but the SDWA provides for 

special notice for violations by a public water system that have “the potential to have 

serious adverse effects on human health as a result of short-term exposure.”32  This 

notice  shall  be  distributed  “as soon as practicable after the occurrence of the violation, 

but not later than 24 hours after the occurrence of the violation.”33 

 Pursuant to these requirements, the EPA has developed a tiered system for 

public notification by public water systems.  The three tiers are as follows: 

Tier 1, for violations and situations with significant potential to have serious adverse 

effects on human health as a result of short-term exposure. Notice is required within 

24 hours of the violation. Tier 2, for other violations and situations with potential to 

have serious, but not immediate, adverse effects on human health. Notice is 

required within 30 days, or as soon as possible, with extension of up to three 

months for resolved violations at the discretion of the State or primacy agency. Tier 

3, for all other violations and situations not included in Tier 1 and Tier 2. Notice is 

required within 12 months of the violation, and may be part of a single annual 

report, including in some cases the annual CCR already required by EPA.34 

                                                        
30 42 U.S.C. § 300g-3(c)(1).   
31 42 U.S.C. § 300g-3(c)(2)(A). 
32 42 U.S.C. § 300g-3(c)(2)(C).  This section also provides certain requirements of the form of this notice. 
33 Id. 
34 Final Drinking Water Public Notification Regulations, EPA, available at 
http://water.epa.gov/lawsregs/rulesregs/sdwa/publicnotification/upload/fsfinaldwpnregulations.pdf (last visitied, 
December 27, 2010).   
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Tier  1  violations  require  notice  to  be  given  by  “media outlets such as television, radio, 

and newspapers, post their notice in public places, or personally deliver a notice to their 

customers in these situations.”35  

Table 1: Tier 1 Notice (required within 24 hours)36 
 Fecal coliform maximum contaminant level (MCL) violation (any repeat sample 

positive) or failure to test for fecal contamination after total coliform test is 
positive (greater than 5% of repeat samples)37 

 Nitrate/nitrite/combined nitrate and nitrite MCL violation or failure to take 
confirmation sample38 

 Chlorine dioxide maximum residual distribution level (MRDL) violation (greater 
than 0.8 mg/L) in distribution system or failure to take repeat samples in 
distribution system39 

 Exceedance of maximum allowable turbidity level resulting in an MCL or 
treatment technique (TT) violation,40 when the State or EPA determines a Tier 1 
notice is warranted 

 Special public notice for non-community water systems with nitrate exceedances 
between 10 mg/l and 20 mg/l, when allowed to exceed MCL (10 mg/l) by the 
State 

 Waterborne disease outbreak or other waterborne emergency 
 Other situations as determined by the primacy agency 

 
Table 2: Tier 2 Notice (required within 30 days unless extended to 90 by 
state)41 

 All other MCL, MRDL, and TT violations not identified as a Tier 1 notice 
 Monitoring and testing procedure violations, when the primacy agency requires a 

Tier 2 (rather than Tier 3) notice 
 Failure to comply with variance and exemption (V&E) conditions 

 

                                                        
35 Basic Information, EPA, available at 
http://water.epa.gov/lawsregs/rulesregs/sdwa/publicnotification/basicinformation.cfm (last updated May 3, 2010). 
36 Final Drinking Water Public Notification Regulations supra note 34. 
37 Drinking Water Contaminants, EPA, http://water.epa.gov/drink/contaminants/index.cfm#1 (last updated November 
4, 2010). A routine sample that tests positive for fecal coliform or E. coli triggers repeat samples. If  any repeat 
sample tests positive for total coliform, the system has an acute MCL violation.  A routine sample that tests positive 
for total coliform but tests negative for fecal coliform or E. coli triggers repeat samples. If any repeat sample then 
tests positive for fecal coliform or E. coli, the system has an acute MCL violation. Basic Information about Pathogens 
and Indicators in Drinking Water, http://water.epa.gov/drink/contaminants/basicinformation/pathogens.cfm.  
38 The MCL for nitrate is 10 mg/L while the MCL for nitrite is 1 mg/L. Drinkign Water Contanimants, supra note 37,   
39 The MLDG for Chlorine dioxide is 0.8 mg/L.  Id. 
40 For systems that use conventional or direct filtration, at no time can turbidity (cloudiness of water) go higher than 
1 nephelolometric turbidity unit NTU), and samples for turbidity must be less than or equal to 0.3 NTU in at least 95 
percent of the samples in any month. Systems that use filtration other than the conventional or direct filtration must 
follow state limits, which must include turbidity at no time exceeding 5 NTU.  Id. 
41 Id. 
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Table 3: Tier 3 Notice (required within a year)42 
 All other monitoring or testing procedure violations not already requiring a Tier 1 

or Tier 2 notice 
 Operation under a V & E 
 Special public notices (i.e., exceedance of the fluoride secondary maximum 

contaminant level (SMCL); announcing the availability of unregulated 
contaminant monitoring results) 
 

7. Additional Enforcement Provisions 

 The SWDA requires the EPA to hold hearings pursuant to certain actions.43  The 

SWDA also provides for noncompliant water systems to consolidate to avoid certain 

penalties.44 

III. Appendix 

A. Maximum Containment Levels  

Tier 1 MCL, MRDL, TT public notice requirements are highlighted in yellow.  All other 

MCL, MRDL, TT violations require Tier 2 notice.   

Table III.1 MICROORGANISMS 

Contaminant 

MCLG 
(mg/L) 

MCL or 
TT 

(mg/L) 
Cryptosporidium zero TT 
Giardia lamblia zero TT 
Heterotrophic plate count n/a TT 
Legionella zero TT 
Total Coliforms (including fecal coliform and E. 
Coli)45 zero 5.00% 

Turbidity n/a TT 
Viruses (enteric) zero TT 

 

Table III.2 DISINFECTION BYPRODUCTS 

                                                        
42 Id. 
43 See 42 U.S.C. § 300g-3(f). 
44 Id. at (h). 
45 Note that Tier 1 notice is required only for Fecal Coliform violation.  Fecal Coliform violation occurs for positive test 
of presence of fecal coliform. 
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Contaminant 

MCLG 
(mg/L) 

MCL or 
TT 

(mg/L) 
Bromate zero 0.01 
Chlorite 0.8 1 
Haloacetic acids (HAA5) n/a 0.06 
Total Trihalomethanes (TTHMs) n/a 0.08 
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Table III.3 DISINFECTANTS 

Contaminant MCLG (mg/L) MCL or TT 
(mg/L) 

Chloramines (as Cl2) MRDLG=4 MRDL=4.0 
Chlorine (as Cl2) MRDLG=4 MRDL=4.0 
Chlorine dioxide (as ClO2) MRDLG=0.8 MRDL=0.8 

 

TABLE III.4 INORGANIC CHEMICALS 

Contaminant MCLG (mg/L) MCL or TT 
(mg/L) 

Antimony 0.006 0.006 

Arsenic 0 0.010 as of 
01/23/06 

Asbestos (fiber >10 
micrometers) 

7 million fibers per 
liter 7 MFL 

Barium 2 2 
Beryllium 0.004 0.004 
Cadmium 0.005 0.005 
Chromium (total) 0.1 0.1 

Copper 1.3 TT; Action 
Level=1.3 

Cyanide (as free cyanide) 0.2 0.2 
Fluoride 4 4 

Lead zero TT; Action 
Level=0.015 

Mercury (inorganic) 0.002 0.002 
Nitrate (measured as 
Nitrogen) 10 10 

Nitrite (measured as 
Nitrogen) 1 1 

Selenium 0.05 0.05 
Thallium 0.0005 0.002 

 

Table III.5 ORGANIC CHEMICALS 

Contaminant MCLG (mg/L) MCL or TT 
(mg/L) 

Acrylamide zero TT 
Alachlor zero 0.002 
Atrazine 0.003 0.003 
Benzene zero 0.005 
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Benzo(a)pyrene (PAHs) zero 0.0002 
Carbofuran 0.04 0.04 
Carbon tetrachloride zero 0.005 
Chlordane zero 0.002 
Chlorobenzene 0.1 0.1 
2,4-D 0.07 0.07 
Dalapon 0.2 0.2 
1,2-Dibromo-3-
chloropropane (DBCP) zero 0.0002 

o-Dichlorobenzene 0.6 0.6 
p-Dichlorobenzene 0.075 0.075 
1,2-Dichloroethane zero 0.005 
1,1-Dichloroethylene 0.007 0.007 
cis-1,2-Dichloroethylene 0.07 0.07 
trans-1,2-Dichloroethylene 0.1 0.1 
Dichloromethane zero 0.005 
1,2-Dichloropropane zero 0.005 
Di(2-ethylhexyl) adipate 0.4 0.4 
Di(2-ethylhexyl) phthalate zero 0.006 
Dinoseb 0.007 0.007 
Dioxin (2,3,7,8-TCDD) zero 0.00000003 
Diquat 0.02 0.02 
Endothall 0.1 0.1 
Endrin 0.002 0.002 
Epichlorohydrin zero TT 
Ethylbenzene 0.7 0.7 
Ethylene dibromide zero 0.00005 
Glyphosate 0.7 0.7 
Heptachlor zero 0.0004 
Heptachlor epoxide zero 0.0002 
Hexachlorobenzene zero 0.001 
Hexachlorocyclopentadiene 0.05 0.05 
Lindane 0.0002 0.0002 
Methoxychlor 0.04 0.04 
Oxamyl (Vydate) 0.2 0.2 
Polychlorinated biphenyls 
(PCBs) zero 0.0005 

Pentachlorophenol zero 0.001 
Picloram 0.5 0.5 
Simazine 0.004 0.004 
Styrene 0.1 0.1 
Tetrachloroethylene zero 0.005 
Toluene 1 1 
Toxaphene zero 0.003 
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2,4,5-TP (Silvex) 0.05 0.05 
1,2,4-Trichlorobenzene 0.07 0.07 
1,1,1-Trichloroethane 0.2 0.2 
1,1,2-Trichloroethane 0.003 0.005 
Trichloroethylene zero 0.005 
Vinyl chloride zero 0.002 
Xylenes (total) 10 10 

 

RADIONUCLIDES 

Contaminant MCLG (mg/L) MCL or TT 
(mg/L) 

Alpha particles zero 
15 picocuries 

per Liter 
(pCi/L) 

Alpha particles zero 4 millirems 
per year 

Alpha particles zero 5 pCi/L 

Alpha particles zero 30 ug/L as of 
12/08/03 

 


