Drinking Water Quality

Definition: There are many ways to measure drinking water quality. Microorganisms, such as bacteria and viruses, and nitrate are the most common contaminants of water supplies. Microbiological quality is based on the absence of indicator organisms, bacteria which signal the presence of human or animal wastes. The public health standard for nitrate is 10 milligrams per liter. The risk to the public is measured by the proportion of public water systems which have not fully completed all microbiological and nitrate water quality testing, and the proportion of water systems which did not meet these standards. 

Summary

In 2001 an estimated 84% of the population receive water from a public water supply regulated by the State. While nitrate and microbiological contamination are the most commonly occurring contaminants in these systems, fewer than 1% of the larger “Group A” water systems exceed the public health water quality standards in any one year. However, only 75% of these systems had completed the required microbial monitoring , and just over half had completed the required monitoring for nitrate.  

Introduction

About five million of Washington's residents (84%) get water from more than 16,000 public water systems, and a vast majority of these people are served by the 4,300 large “Group A” systems (see Technical Notes for definitions and water service estimation methods). These Group A water systems also provide drinking water for schools, restaurants, motels, hospitals, offices, and other public places.
Just over 100,000 people (2%) are served by some 12,000 small “Group B” systems. Approximately 600,000 Washington residents (10%) get water from individual private wells.  
Many substances can contaminate drinking water supplies. While there are many chemical compounds which can contaminate drinking water supplies, most of them are rarely or never detected in public water supplies. The most commonly occurring contaminants are nitrate and microorganisms such as bacteria and viruses. These contaminants can cause acute illness and, in some circumstances, even death. Infants, children, the elderly, and immuno-compromised people are particularly susceptible to serious health effects from contaminants in drinking water. 

While most contaminants are the result of human activities, such as hazardous wastes and run-off from agricultural lands or urban areas, some contaminants are naturally occurring, such as arsenic, which can leach from underground rock formations. 
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Group A and B public water systems must regularly test their water and meet drinking water quality requirements designed to protect people from waterborne illness. Most of these requirements are set by the federal Safe Drinking Water Act. Private wells, however, are not state regulated and often are only tested when they are constructed. Results from the 1996 and 1998 Behavioral Risk Factor Surveillance System (BRFSS) telephone surveys indicate that 76% to 83% of private well owners had tested their well at least once. Of those owners who had tested their wells, 6% reported that their well water was contaminated. 

Description of Potential Indicators

The Washington State Department of Health (DOH) tracks waterborne disease outbreaks when they are reported, but such reports are rare. The indicators used to measure the risk from poor drinking water quality focus on nitrate and microbiological contamination and the issuing of health advisories. 

Hazard Indicators. The presence and concentration of contaminants in drinking water are good measures of risk. State and federal laws regulate nearly 100 different contaminants, and other contaminants might be added to this list. Microbiological contaminants (such as bacteria and viruses) and nitrate are the two most commonly detected contaminants, however elevated levels of arsenic have been found in a number of localized areas. The proportion of public water supplies not meeting microbiological and nitrate public health standards are used as hazard indicators. Health advisories are issued when there is reason to believe that the water system might be contaminated by a flooded well, a breakdown in treatment, or some other cause.

Exposure Indicators. There are tests that can measure the level of some specific chemical contaminants in a person. However, such tests are not routinely conducted. Exposure can also be estimated by combining water quality information with information about the source and amount of water ingested. While water quality data are available (see above), individual water consumption information is not routinely collected.

Protective Indicators. One of the primary actions to ensure high quality drinking water is water quality testing. The proportion of public water systems which conduct all required tests for microbiologic contamination and for nitrate are used as protective indicators. Other measures of efforts to ensure safe drinking water include the proportion of systems with current inspections, operating permits in full compliance, and fully certified operators. A recent study found that operator certification was associated with the adoption of Best Management Practices and that fewer instances of microbiological contamination occurred among facilities which had adopted these practices.

Health Outcome Indicators. One potential indicator is the number of waterborne disease outbreaks (two or more related cases) each year. Fortunately, in a typical year there are no reported waterborne disease outbreaks in Washington. The number of individual cases of waterborne illness which occur each year is not known and would be very difficult to estimate. Many of these cases are not serious so people might not seek medical care. Even for those instances where a person does go to a doctor, it is usually not possible to tell if the illness was due to contaminated water as the pathogens which cause most waterborne illnesses can also be transmitted through contaminated food or from poor hygienic practices.

Microbiological Contamination

Of the many contaminants that can threaten drinking water quality, bacteria, viruses, and protozoa (such as Giardia lamblia and Cryptosporidium) receive the most attention because they can rapidly cause widespread and serious health problems, including death. These microbes come primarily from human or animal wastes. They are washed into surface water or carried by rain or irrigation water through the soil and into shallow wells. Infants, the elderly, and immuno-compromised people are at the highest risk of becoming infected and suffering serious health problems from such infections.

Water systems test for the presence of total coliforms and E. coli, bacteria which signal the presence of human or animal wastes. When these bacteria are present in a sample, the water supplier must immediately conduct further testing, look for the source of contamination, and, in some cases, increase water treatment. If the problem appears serious, the water system must immediately issue a health advisory to all customers telling them to use bottled water or to boil the water before drinking.  

Large Group A water systems are required to test for microbiological contaminants at least once a month.  Smaller Group B systems must test yearly. However data on the testing of Group B systems are not compiled statewide. DOH is working to increase monitoring compliance rates for microbiological contaminants by extending the operator certification requirements to nearly all Group A water systems, providing increased training opportunities for water operators, and taking enforcement action on repeat violators. A new data management system will also greatly assist DOH in its response to water quality monitoring violations.

Time Trends
There are insufficient data to say anything definitive about trends in drinking water quality. In 1999, 79% of Group A water systems conducted all required monthly tests for microbiological contamination. In 2000, 75% of Group A systems met these requirements. Of those public water systems which conducted all required microbiological testing, over 99% met the public health water quality standards. The Drinking Water Division of DOH is now developing a data system to track this indicator on an ongoing basis. 

Private wells are not regulated by the state but by counties. In most counties, wells are only tested when they are drilled. For that reason, there is no comprehensive database on private well water quality. If a private well is found to be contaminated, the owner is advised to disinfect the well, remove nearby sources of human or animal waste, and correct any problems with the wellhead which might allow contamination to enter the well directly. 

Geographic Variation
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Group B public water systems, which tend to serve rural areas, are less likely to complete all required water quality testing. These systems also tend to have less water treatment and so can have more bacteriological water quality problems. Most private wells are also found in rural areas.

Population Characteristics

There are no data regarding the individual characteristics of residents consuming water which is more likely to be contaminated by microorganisms.

Nitrate Contamination

Nitrate from fertilizers, animal wastes, or poorly-functioning on-site waste treatment units (septic tanks) can be carried by rain or irrigation through the soil and into ground water. Nitrate can most easily affect water from wells that are shallow, poorly constructed, or improperly located.  

Nitrate contamination is particularly hazardous for infants as it can reduce the blood’s ability to carry oxygen and cause methemoglobinemia or “blue-baby syndrome.” Methemoglobinemia is not a ‘notifiable condition’ so there is limited information about the number of cases which occur. Severe cases, if left untreated, can be fatal. There is also some evidence that nitrate exposure might be linked to cancer and spontaneous abortions. 

Nitrate in drinking water can be an indicator of overall water quality. Elevated nitrate levels suggest the possible presence of other contaminants, such as microorganisms or pesticides.  

Group A water suppliers are required to test for nitrate annually. Group B systems must test at least once every three years, but data on testing by Group B systems are not currently compiled statewide. If the nitrate level is above five milligrams per liter then the water supplier must test more frequently. If the nitrate level is above the Maximum Contaminant Level (MCL) of 10 milligrams per liter, the water supplier must notify consumers and take steps to reduce the level of nitrate through treatment and/or the use of other water sources. 

Private wells are usually only required to test for nitrate when they are constructed. If a private well is found to have high nitrate levels, the owner is advised to use bottled water for any foods or drinks given to infants.  

Time Trends
Between 1997 and 2000, nitrate testing by Group A water systems rose from 47.8% to 54.5%. This information was not compiled prior to 1997. Of those Group A water systems which did complete all required sampling for nitrate, each year fewer than 1% had nitrate levels over the MCL standard of 10 milligrams per liter.

Geographic Variation
Nitrate contamination occurs primarily in rural agricultural areas. Portions of Adams, Benton, Clark, Franklin, Grant, Thurston, Walla Walla, and Whatcom counties have nitrate concentrations in ground water that exceed the MCL of 10 milligrams per liter. People who use private or domestic (nonpublic) wells that are not regularly tested are a population of particular concern. 

Urban and Rural
Nitrate contamination occurs mostly in rural, agricultural areas.

Population Characteristics

There are no data regarding the population characteristics of people consuming water likely to be contaminated by nitrate.

Health Advisories

When water quality tests or other factors indicate that water supplied by a public water supply might not be safe to drink, the water system advises its customers not to drink the water or use it for cooking. In the case of microbiological contamination, customers are advised to boil the water before consuming it. This notification is called a health advisory. The cause of concern might be observed contamination in a water sample, flooding of the well or treatment works, or a system problem such as equipment failure or a broken water line. In some cases, the system operators will issue the advisory without prompting. In other cases, DOH requires the system operator to issue the advisory.

The number of health advisories issued is an indicator of the risk posed by contaminated water supplies. This information is available for both Group A and Group B public water supplies. In 2000, 126 health advisories were issued.

Geographic Variation
In 2000, health advisories were issued in 25 of the 39 counties. 
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Healthy People 2010
Healthy People 2010 includes two objectives directly related to drinking water quality. Objective 8-5 is to increase the proportion of people served by public water suppliers whose drinking water meets all regulations of the Safe Drinking Water Act to 95% (1995 baseline, 73%). Objective 8-6 is to reduce the number of waterborne outbreaks in the US from six to two per year. 

Healthy People objective 8-27 is to increase or maintain the number of territories, tribes, and states that monitor diseases or conditions caused by exposure to environmental hazards, including methemoglobinemia. Currently nine states track methemoglobinemia cases.  The 2010 target is to have 10 states track this condition. Methemoglobinemia is not a notifiable condition in Washington.

Intervention Strategies
The primary methods of ensuring safe drinking water quality are:

· Protecting water sources from contamination.

· Testing water for contamination.

· Treating water to remove or neutralize contamination.

· Quickly responding to water quality problems during emergencies.

· Inspecting water systems and issuing operating permits.

· Enforcing water quality and operating standards.

· Ensuring the financial viability of water systems.

· Maintaining a sound water system infrastructure.

· Ensuring that system operators are qualified.

· Keeping consumers well informed.

Data Sources

Washington State Drinking Water Automated Information Network (DWAIN).

Behavioral Risk Factor Surveillance System (BRFSS), 1996-2000.

For More Information

WA State Department of Health, Division of Drinking Water
Toll-free calls to 1-800-521-0323.

Email questions to: dwinfo@doh.wa.gov.

Technical Notes

Group A water systems are those that regularly serve 15 or more residential connections or 25 or more people, 60 or more days per year. There are three types of Group A systems:

1. Community systems serving mainly residential customers.

2. Non-transient non-community systems primarily serving schools, businesses, and other establishments.

3. Transient non-community systems primarily serving hotels, motels, and other places of accommodation.

The data in this report on microbiological and nitrate contamination apply to all three types of Group A systems.

Group B water systems usually serve two to 14 connections and fewer than 25 people, or more than 25 people but for fewer than 60 days per year.

There is no single reliable source of data on the distribution of the type of water supply. To estimate the population served by Group A water systems, the proportion of BRFSS (2000) respondents who indicated that they were served by a public water supply was multiplied by the proportion of public water supply residential connections which were provided by Group A water systems (DWAIN). The same approach was used to estimate the population served by Group B systems. Data from the 2000 BRFSS were used directly to estimate the population served by private wells. Six percent of the BRFSS responses were ’Other’ or ‘Don’t Know’. All BRFSS results were weighted to account for sampling design.

Endnotes
















� Association of State Drinking Water Administrators. Results and Analysis of the ASDWA Survey of Best Management Practices in Community Ground Water Systems. April 1998.
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