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Introduction 

 

This article is part of a series of publications which present the findings of the Awwa 

Research Foundation project “Update of the Strategic Assessment of the Future of Water 

Utilities.”  This study revisits the 2000 study of water utility trends.  The update was 

initiated with project team interviews of key industry leaders to frame the preparation of a 

detailed issue paper on trends.  The issue paper was provided to workshop participants in 

advance of a 2 day workshop of 35 industry leaders that was convened on November 30 

in Huntington Beach, CA.  The purpose of the workshop was to: 

1. assess the significance of the trends,  

2. develop strategies to help prepare for the future, and 

3. test those strategies against several future scenarios.  

 

This paper is one of a series of six papers examining the trends identified during the 

workshop that are relevant to drinking water utilities and professionals.  Utilities are 

seeing an increase in the number and complexity of regulations they are expected to 

comply with.  For example, regulations under the Safe Drinking Water Act, Clean Water 

Act, and Endangered Species Act will continue to drive treatment complexity, costs, and 

decision making. This paper specifically deals with current and upcoming regulations, 

their implications, and potential management strategies.     

 

 

Description of Regulatory Pressures 

 

Safe Drinking Water Act 
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The Safe Drinking Water Act (SDWA), implemented in 1974, is the main federal law 

that ensures the quality of Americans' drinking water.  Under SDWA, EPA sets standards 

for drinking water quality and oversees the implementation of those standards.  As a 

result of the SDWA, the number of drinking water regulations that water utilities have to 

comply with has increased over the last 25 years (Figure 1).  In order to protect public 

health, the EPA has set a goal that 95% of community water systems be in compliance 

with health-based standards and that 95% of the population served by community water 

systems receive drinking water that meets health-based standards by 2008. 
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Figure 1 The Cumulative Number of Drinking Water Regulations  

(Source: EPA, 2001) 

 

 

Meeting the EPA’s goal of 95% of community water systems in compliance with health-

based standards by 2008 will require steady progress.  In order to reach this strategic 

target, small and very small water systems regulatory compliance will be critical.  Figure 

2 shows that very small and small systems in the U.S. accounted for most SDWA health-
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based violations in 2003.  The EPA goal can either drive those systems to improve their 

facilities and operations to gain compliance (through assistance from Drinking Water 

State Revolving Funds, DWSRF), or force more consolidation, privatization, or contract 

operation to meet the compliance goals. 
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Figure 2 Community Water Systems SDWA Health-Based Violations in 2003 by 

System Size (Source: EPA, 2004) 

 

The SDWA has resulted in more people being served by community water systems with 

no health based violations, however the goal that 95% of the population served by 

community water systems receive drinking water that meets health-based standards has 

not yet been met (Figure 3).  Figure 4 emphasizes that the EPA and the states will have to 

focus their compliance efforts more on the large and very large systems to attain this 

particular goal. 
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Figure 3 Percent of Population Served by Community Water Systems With No 

SDWA Health-based Violations:  1993 - 2002 (Source: EPA, 2003) 
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Figure 4 Population Affected in Community Water Systems With SDWA Health-

based Violations in 2003 by System Size (Source: EPA, 2004) 

 

Drinking Water Regulations on the Horizon 

 

Under the SDWA, the EPA has proposed several new regulations to increase public 

health protection, which also means a larger number of regulations utilities will have to 

comply with.  These include the Radon in Drinking Water Rule, the Groundwater Rule, 

and the Stage 2 Disinfectants and Disinfection Byproduct Rule.  The radon rule proposes 

a Maximum Contaminant Level Goal (MCLG) and National Primary Drinking Water 

Regulations (NPDWR) for radon-222 in public water supplies. The groundwater rule will 

require groundwater systems to perform sanitary surveys and hydrologic sensitivity 

assessments (for systems not providing a 4-log reduction in viruses).  The Stage 2 rule 

will supplement existing DBP rules by requiring systems to meet DBP MCLs at each 

monitoring site in the distribution system. 
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In addition to proposed regulations, there are several unregulated contaminants on the 

SDWA Contaminant Candidate List that may adversely affect public health and occur in 

drinking water with a frequency and at levels that potentially pose a threat to public 

health.  These currently unregulated contaminants include methyl tertiary butyl ether or 

MTBE, perchlorate, and other industrial chemicals, chemical herbicides and insecticides, 

and microbiological contaminants and microorganisms including several types of viruses.  

Every five years the EPA must select at least five contaminants from this list that have 

adequate data and determine if the contaminants should be regulated (the next selection is 

scheduled for 2006).  It is expected that the EPA will determine that MTBE and 

perchlorate, at a minimum, should be regulated. 

 

Recent research has raised concern about endocrine disruptors and personal 

care/pharmaceutically active chemicals in drinking water.  The “emergence” of these 

classes of contaminants has been largely driven by significant advances in analytical 

technology that allow detection of compounds down to concentrations that were not 

previously possible.  Accordingly, scientists are “finding” trace levels of contaminants in 

water that were not previously detectable.  These contaminants are of concern because of 

recently publicized evidence of sexual and developmental abnormalities in fish, mollusks, 

alligators, and frogs exposed to endocrine disrupting chemicals.  Recent research 

suggests common synthetic birth control pharmaceuticals may be responsible for the 

“feminization” of male fish (Desbrow, et. al. 1998).   Over the next few years, research 

on occurrence in drinking water, treatment removal/destruction technologies, and 

toxicology of endocrine disruptors and pharmaceutically active chemicals will help 

decide if these synthetic chemicals will need to be regulated in drinking water.   

 

The focus of DBP regulation since 1979 has been on chlorinated and brominated DBPs; 

however, concern has recently been raised about the occurrence and possible toxicity of 

unregulated disinfection byproducts (DBPs).  A 2002 EPA occurrence study focused on 

50 high priority unregulated DBPs and revealed that “some of our previous understanding 

of the formation and control of DBPs with alternative disinfectants was not complete” 

(Weinberg, et al. 2002).   The discovery of elevated levels of DBPs at plants treating with 
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chloramines led to the realization that control of the four regulated THMs by alternative 

disinfectants does not necessarily guarantee control of other potentially harmful 

halogenated DBPs.  In addition, alternative disinfection can apparently increase the 

concentration of some DBPs when compared to chlorination.  This report prompted a 

study that demonstrated that iodinated DBPs are highly toxic.  This newly discovered 

class of unregulated DBPs is associated with source water containing bromide and iodide 

that is disinfected with chloramines (Plewa, et. al., 2004).  The National Rural Water 

Association (NRWA) immediately suggested that some systems planning to comply with 

current and future DBP regulations by switching to chloramines may have to reconsider 

their approach in light of this new information.  They further declared that EPA should 

rethink finalizing the Stage 2 DBP Rule in order to prevent unintended exposure to the 

public of these unregulated DBPs.   

 

Concern has also been raised about n-nitrosodimethylamine (NDMA) and other non-

halogenated compounds are known to be formed under certain disinfection treatment 

conditions.  Little is known about their formation mechanisms and less is known about 

the health implications of their ingestion via drinking water.  NDMA for instance is a 

very powerful carcinogen in laboratory animals and can be formed in small amounts 

during chloramination of drinking water.  Chloramination is one of the most important 

treatment strategies envisioned for complying with existing and proposed DBP rules, but 

may have to be reassessed.  Ultraviolet (UV) light treatment may become more desirable 

in the future from the standpoint of the disinfection process, DBP prevention, and 

destruction of a wide range of contaminants.  Such a shift in the DBP control paradigm 

could open up a complete reassessment of disinfection technologies and control of DBPs. 

 

Many water utilities will need to raise water rates to fund the increased treatment and 

monitoring necessary to comply with new regulations.  Small systems will have the most 

challenges coping with increased operation costs and many may be forced to consolidate 

in order to cope with the rising costs.  Improved technology is continuing to reveal more 

contaminants at lower detection levels, which may lead to eroded consumer confidence.  

Even if low levels of contaminants are not a risk to public health, consumer confidence 
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may be eroded by the knowledge that chemicals are detectable in drinking water.  Even 

though compliance is improving, public confidence is consistently eroding and bottled 

water/point of use devices (POU) sales have increased. 

 

 

New Technology Penetration 

 

In order to meet increasing regulatory standards, many water utilities will have to 

implement advanced treatment technologies.  The use of advanced treatment technologies 

will also be driven by the increasing use of marginal quality water, such as seawater, 

recycled water, and brackish groundwater.  Greater emphasis will be placed on treatment 

technology, other than enhanced coagulation, that can reduce or eliminate a wide array of 

organics at the same time.  For example, microfiltration, ultrafiltration, nanofiltration, and 

reverse osmosis all utilize membranes which are able to remove dissolved organic matter 

and low molecular weight contaminants, including DBPs.  The use of these technologies 

will also increase as they become cheaper.  As shown in Figure 5, the cost of desalination 

has decreased in recent years due to advances in treatment technology and is expected to 

continue decreasing.   

Cost Trends
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Figure 5  The Cost of Desalination Compared to the Cost of Importing Surface 

Water  Includes Debt Service and Operations (Source: Chaudry, 2003) 

 

 

Residuals Disposal 

 

Virtually all drinking water treatment processes produce either liquid or solid residuals.  

As new and proposed regulations require even greater contaminant removal rates, the 

quantity and quality of residuals will change as well.  The Radionuclides Rule, Arsenic 

Rule, and proposed Radon Rule will significantly affect the nature of the residuals 

produced.  Utilities will have to grapple with potentially hazardous solid and liquid 

residuals due to the presence of arsenic and technologically enhanced naturally occurring 

radioactive materials.  They may be faced with limited disposal options and potentially 

higher disposal costs.  More stringent sanitary sewer restrictions may preclude disposing 

concentrated brines via this once-common method.  More widespread use of enhanced 

coagulation to meet Disinfection/Disinfection Byproduct Rule requirements will probably 

result in greater volumes of solid residuals.  These trends will certainly lead to modified 

plant operations and possible changes to facilities as well. 

 

 

Clean Water Act 

 

The 1972 Clean Water Act (CWA) took on the massive challenge to restore polluted 

waters by establishing the basic structure for regulating discharges of pollutants into the 

U.S. waters.  This act requires water quality standards for all contaminants in surface 

waters and gives the EPA the authority to implement pollution control programs.   

Recently, efforts have shifted focus from regulation of discharges from traditional "point 

source" facilities, such as municipal sewage plants and industrial facilities, to regulation 

of runoff from streets, construction sites, farms, and other "wet-weather" sources. 
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As authorized by the CWA, the National Pollutant Discharge Elimination System 

(NPDES) permit program controls water pollution by regulating point sources that 

discharge pollutants into waters of the United States.  As part of the shift to more holistic 

watershed-based strategies, states are beginning to establish Total Maximum Daily Loads 

(TMDLs) for impaired waterbodies.  A TMDL is the maximum amount of pollutant a 

waterbody can receive and still meet water quality standards.  A TMDL allocates the 

amount of pollutant allowed in the river between the different sources of the pollutant, 

including point sources, nonpoint sources, and natural background.     

 

Effluent guidelines are national standards for wastewater discharges to surface waters and 

publicly owned treatment works (POTWs).   In September 2004, the EPA announced a 

three-year effort to develop technology-based regulations for water treatment plant waste 

discharges in its 2004 Final Effluent Guidelines Program Plan.  This announcement was 

in response to the increasing concern that the drinking water supply and treatment plants 

have the potential to discharge “non-trivial” amounts of non-conventional and toxic 

pollutants.  In particular, there is a concern that many drinking water facilities have the 

potential to discharge significant quantities of conventional and toxic pollutants; source 

of these pollutants can include drinking water treatment sludge and reverse osmosis reject 

wastewaters.  As noted earlier, treatment of drinking water residuals in the future to 

comply with discharge regulations could increase overall water production costs. 

 

Discharge regulations may positively impact water utilities by cleaning up source waters, 

which would in turn require less treatment.  However, population growth will lead to 

more runoff and possibly an increase in contaminant load.  As urban development 

replaces other land uses, such as agricultural, the type of contaminants entering source 

water will also most likely change. 

 

 

Endangered Species Act 
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While progress has been made in surface water quality, over 300,000 acres of lakes and 

20,000 miles of rivers and streams remain polluted (Figure 6).  As result of habitat 

destruction, every year more species are becoming endangered or threatened (Figure 7). 

The Endangered Species Act (ESA) of 1973 instructs federal agencies to carry out 

programs to conserve endangered and threatened species and to conserve the ecosystems 

on which these species depend.  

 

 
Figure 6 Map of watersheds containing impaired water bodies from the USEPA's 

1998 list of impaired water (Source: USEPA, 2000) 
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Figure 7 Number of U.S. Listed Species per Calendar Year 1980-2002  

(Source: USFWS, 2001) 

 

 

Since 1995, there have been noticeable declines, deformities, and even extinction of 

frogs, toads and salamanders in the U.S.   While habitat destruction is major reason for 

decline there may be additional factors such as chemical pollution, increased UV-B 

radiation, parasites and predation (USGS, 2005).  As more aquatic organisms become 

threatened or endangered, water treatment plant may have to reevaluate placement of 

their water intakes in order to avoid further population declines.  For example, loss of 

juvenile fishes at commercial and agricultural diversions in the Sacramento-San Joaquin 

Delta has been identified as a major contributor to population declines in many native 

species such as the endangered winter-run chinook salmon and the threatened delta smelt 

(CDFG, 2005; WFCB, 2002).  Research on fish loss at the diversions may lead to 

regulations on the timing and flow allowed for pumping drinking and agriculture water. 

 

In 1983, concerned by the impact that human activity is having on the planet, the United 

Nations established the World Commission on Environment and Development.  The 

Commission suggests that the solution is sustainable development – the concept that 

human activity should "meet the needs of the present without compromising the ability of 
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future generations to meet their own needs."  To ensure our water resources are available 

for future generations, water utilities will have to manage their resources in a sustainable 

way.  Sustainability requires a better understanding of our natural resources and the need 

to take a broader view to recognize that our day-to-day activities can simultaneously 

affect our economy, environment and community.  Sustainability is also about changing 

the way water resources are managed, reducing the impact on the environment, and 

making sure our resources are not consumed at an unsustainable rate (DSE, 2005). 

 

 

Strategies 

 

Several strategies were identified during the two-day AwwaRF conference to help 

utilities prepare for the consequences of future regulations.  Utilities can coordinate and 

cooperate to form a cohesive voice on Capitol Hill, to educate decision makers, and 

advocate for public health.  Utilities can strategically engage regulators and actively 

participate and lobby in the legislation process, which will ultimately have a direct effect 

on regulations, their utility, and the water industry.  For example, by participating in the 

TMDL process, utilities can leverage the TMDL outcome and potentially reduce costs for 

treatment, improve water quality, and reduce health risks to customers.  Utilities should 

monitor the regulatory process and ensure that regulations are based on sound science 

and are not a product of political or public pressure.   

 

In addition to lobbying for regulations, utilities can combine their efforts to lobby for 

funding to meet regulations and research new treatment technologies.  Utilities should 

consider becoming leaders in research and development, especially by focusing on 

residual treatment.  Utilities should encourage the development of new technologies and 

should develop the capacity to apply them.  It is important for utilities to obtain sufficient 

information and research to make best technology choice for the future.  Utilities should 

also encourage the EPA to allow innovative treatment to meet performance based 

regulations.   

Conclusion 
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Regulations that effect the operations of water utilities are expected to increase in the 

next 20 to 25 years.  In positioning their utilities for success in the future, utility 

managers should consider how their businesses might be affected by these changes.  

Water utilities will need to plan ahead to ensure that their treatment processes are able to 

comply with any new regulations.  As a first important step, utilities should monitor and 

actively participate in the regulatory process.  Managers need to stay aware of all 

regulation that may impact their utilities future. 
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