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ABSTRACT:
Microorganisms Concerns in Drinking Water

Worldwide, about 1.2 billion people lack access to safe drinking water, and twice that many lack adequate sanitation. As a result, the World Health Organization estimates that 3.4 million people, mostly children, will die every year from water-related diseases. 

The Environment Protection Agency (EPA) established the Safe Drinking Water Act of 1974 and continues to regulate the safety standards to microorganism, contaminants or pesticides.  This Act was established for safety standards of purity and required operators of public water systems to comply with primary (health-related) or secondary standards.  Since 2001, the public health goal to publish newly regulated contaminants very five years.

With pesticides applied to crops by aerial spraying, topsoil application (granular, dust or liquid formulations), soil injection, soil incorporation or through irrigation, soil injection and incorporation pose the greatest likelihood for groundwater contamination. The application of pesticides through irrigation (chemigation) can also cause groundwater contamination. An irrigation pump or malfunctions of backflow equipment cause a water source -- well, pond or stream -- or cause highly concentrated pesticide levels to be applied to a field. There are state laws requiring backflow prevention devices on any irrigation system equipped to inject chemicals. Federal pesticide labels also require these devices.

Even where water treatment is widely practiced, constant vigilance is required to guard against waterborne disease outbreaks. Well-known pathogens such as E- coli are easily controlled with chlorination, but can cause deadly outbreaks given conditions of inadequate or no disinfection. 

Introduction

The population growth is estimated to be 7.9 billion by 2025; at least, 70% will live in developing countries.  With the increasing numbers of the population, worldwide, an estimate 1.2 billion people lack access to safe drinking water.  Growing urban communities will lack safe drinking water for one simple reason; the lack of adequate sanitation. As a result to the vast community growth, land developers conflict with piping development because the shortage of water supply.  The costs are associated with operating the pipe system, maintaining the water supply, and evaluate adequate service, and estimate the volume needed for the new community.

Farmland, vegetation, maintenance to livestock, and personal home usage require a high demand of water supply.  For example, in the United States, personal use of water has reached 160-180 gallons daily and in a couple areas 400-600 gallons daily per capita.  One person will use 5200 gallons of eater showering at 25 minutes per day.  In addition, a production of one pound of tomatoes requires 23 gallons of water while the production of one pound of beef requires 5214 gallons. Livestock population outnumbers humans almost 3 to 1.

As a result to the Safe Water Act of 1974, the system of water purification has improved to minimize the levels of contaminants or pesticides; the process of chlorination has positive sanitation measures, yet, adverse health affects.  Most water systems are expected to meet EPA requirements while continuing to use the process of chlorination. 

Environmental Protection Agency Act (EPA)

The EPA regulates the safety standards to microorganism, contaminants or pesticides according to the Safe Drinking Water Act of 1974.
  This Act was established for safety standards of purity and required operators of public water systems to comply with primary (health-related) or secondary standards.  Since 2001, the public health goal to publish newly regulated contaminants very five years.  The common microbiological contaminations of water are Coliform Bacteria (E-Coli), Giardia Lambia, Cryptosporidium, Hepatitis A, and Helminthes.  The EPA cannot guarantee that water with a contaminant level below the standard is risk-free or neither higher level is unsafe.  The standards cannot take in account the presence of other chemicals that may increase or decrease the changes of toxicity of the contaminant/pesticide.  The contaminant levels are applied a maximum level which are allows a margin of safety.  Chronic effects result from exposure to a substance over a period of weeks or years.  The chemical characteristics of pesticides (insecticides, miticides, nematicides, herbicides, plant growth regulators, fungicides, bactericides and many more) determine the resulting health effects.

Some emerging pathogens such as Cryptosporidium are resistant to chlorination and can appear even in high quality water supplies. Cryptosporidium was the cause of the largest reported drinking water outbreak in U.S. history, affecting over 400,000 people in Milwaukee in April 1993. More than 100 deaths are attributed to this outbreak. New regulations from the U.S. Environmental Protection Agency (EPA) will require water systems to monitor Cryptosporidium and adopt a range of treatment options based on source water Cryptosporidium concentrations. 
Microorganisms

The EPA and World Health Organization continue to detect the common microbiological contaminants, track the amounts of outbreaks or case incidences, and determined the testing and style of disinfect methods applied to the public water system.  The microorganisms like Coliform Bacteria (E-Coli), Giardia Lambia, Cryptosporidium, and Hepatitis A, are concerns to the public water system because these microorganisms live in soil vegetation and in the gastrointestinal tract of animals.  

Coliform bacteria, E-Coli, are the oldest health threat to drinking water.  These microorganisms thrive on intestinal warm-blooded animals.  Coliform bacteria directly enter the water system due to disposal of waste in lakes, streams, or runoff septic systems. 
 Although a coliform bacterium is measured by the total coliform detect in water, total coliforms are not absolute but it is tracked by 100ml of water.  No more than 5% of the samples total coliform-positive in a month.  

Giardia Lambia has characteristics similar to coliform bacteria yet it is possible to kill the cysts by simply boiling water.  Cryptosporidium is infected by direct fecal material that contaminates sewage lines.  As a result of the EPA standards, Giardia Lambia, Hepatitis A and Cryptosporidium require systems that control the levels to remove and inactivate these microorganisms.

These disease causing microorganisms cause illnesses characterized as diarrhea, vomiting, cramps, nausea, headaches, or other systems.  These pathogens are at high risk to infants, young children, and people with compromising immune systems.  

Chlorination

Chlorination treatment is a common sanitation method throughout the water supply.  Although, disinfecting products have adverse health affects like cancer.  Studies are obtained to measure the accuracy of this disinfecting method to household storage methods.  Water storage is the major problem to household contamination.  In developing countries, households don’t provide adequate water storage methods or handling practices like EPA standards, which increases the risk of microorganism contamination.
     

Conclusion

As mentioned, the EPA standards cannot take in account the presence of other chemicals that may increase or decrease the changes of toxicity of the contaminant/pesticide.  The contaminant levels are applied a standard of maximum levels with the margin of safety.  Chronic effects of contaminants will result from exposure to a substance over a period of weeks or years.  

It is important to identify the significance of adequate storing and sanitation methods to escalating the cost of hospitalization and the environment aspects of the increasing populations.   
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