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Microconstituents in the Water Environment

What is the Issue?

Modern science has produced innumerable products and medicines that have
improved the quality and longevity of our lives and afforded many conveniences
that we have come to take for granted. There are approximately 82,000 chemical
compounds in commerce today and some of these are employed to produce
these benefits. Not surprisingly, virtually all compounds used by humankind find their
way into the earth’s air, water or soil. This is not a new phenomenon. What is new is
that our analytical testing methods are more and more sensitive -- so sensitive that
we can now detect the presence of compounds at very minute levels.

Of course, with time and exposure to the elements of nature (wind, sun and water),
these substances breakdown at varying rates into their basic constituents. In some
cases this is a rapid process and in others it may take a very long time. Continually
refined analytical methods are providing improved insight into the sources, transport
and disposition of these substances. The positive and potentially negative affect
these compounds have on human beings and other organisms varies depending
upon the nature of the compounds and type of exposure as well as factors such as
concentration, dose or quantity and duration of exposure. To illustrate this point one
can observe that pure water can be fatal if consumed in too great a quantity over
too short of time period while other materials can pose unacceptable risks at very
low concentrations.

Considerable study therefore precedes the introduction of new products or
compounds. The Environmental Protection Agency (EPA) and the Food and Drug
Administration (FDA) have primary regulatory authority over the development, use
and ultimate fate of these man-made compounds. There are also ongoing local,
state, federal, academic and research association study efforts regarding their
effects on aquatic life and human health. Such information and analysis is of value
in shaping continuously evolving regulation of these materials’ manufacture, use
and disposal.

Existing water and wastewater treatment processes significantly reduce the levels of

such substances and to date state and federal regulatory authorities have not
found cause to require further reductions. It is prudent and responsible, however,
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that local, state and federal agencies continue cooperative efforts to carefully
monitor the presence and effects of such compounds.

The Water Environment Federation (WEF) is not a research organization but is
committed to facilitating information flow about the water environment and
wastewater treatment. WEF formed a community of practice as an information
resource to convey the current state of knowledge and practice on this subject to
our members, the public and other interested organizations. As an education and
outreach organization, WEF is committed to advancing understanding of this and
other water related subjects. We hope to aid public and membership discourse on
this highly technical subject. We also hope to acknowledge and support continuing
efforts to safeguard the public and our environment against unacceptable impacts
from these and other materials that find their way into the nations waters through
conscientious monitoring and assessment. WEF is working hard to ensure that the
public understands the water environment — and has some framework within which
to consider this subject.

What are microconstituents?

Microconstituents are natural and manmade substances, including elements and
inorganic and organic chemicals, detected within water and the environment. We
call them microconstituents as a prudent, conservative course of action to ensure
that we continue to assess their potential effect on human health and the
environment and on the world’s various water bodies. WEF is working with the
wastewater and scientific communities to standardize a definition that will help the
public put the issue into an appropriate context. WEF realizes that other definitions
will continue to be used but believes that this definition represents the right balance
between overstating and trivializing the need to monitor the presence of such
substances in the water environment.

Is this a new or emerging subject?

This is not a new subject. What is new though is that we now have analytical test
procedures that can measure these compounds in minute concentrations (less than
parts per bilion, ppb; or parts per trillion, ppt). In addition, microconstituents are
increasingly being introduced into the environment in minute concentrations.

WEF has placed emphasis on public education to ensure that there are facts and
forums to understand wastewater treatment and the issue of microconstituents.
Public education will be needed to enable us to talk about what we do in a world
where scientists can detect compounds at such small concentrations.

This data will add to existing information regarding the range of considerations

appropriate when regulatory bodies are considering regulations for new products or
compounds for public consumption or use.
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Do wastewater treatment plants remove these microconstituents?

Organic compounds are the stuff of life. We are made of them and so is our food.
Synthetic organic compounds have been developed because they exhibit some
property that is useful to us. They include pharmaceuticals, paints, adhesives,
antimicrobials, polymers, herbicides, pesticides, food colorings and plastics.

All wastewater treatment plants are designed to reduce/eliminate sufficiently
certain classes of compounds in the receiving water before discharge in to the
aquatic environment to protect aquatic and human health. To do so they reduce
concentrations of what are referred to as “conventional” pollutants such as
inorganic solids, biodegradable organic compounds, and certain nutrients (such as
nitrogen and phosphorus) to safe levels as established by state and federal
regulatory agencies. If a substance will not receive sufficient treatment at the
public wastewater treatment facility, controls are placed upon the source of the
material through a “Source Control Program” or “Pretreatment Program” operated
by local utilities under federal oversight. Wastewater treatment plants vary in size
and they vary in treatment complexity and capability and so does the quality of the
water that they return to the environment.

The concentration of these compounds that remain in wastewater treatment plant
effluent depends on the type of treatment, the specific compounds and the
concentration in the influent entering the plant.

There are some wastewater treatment plants that utilize membranes and reverse
osmosis to create water qualities that are as pure as or purer than drinking water or
the most pristine of rainwater.

In most plants, acceptable levels of pollutants and trace compounds that are found
in the influent are also detectable in much smaller amounts in the effluent -
including microconstituents. It is important to know the quality of the product water
that is produced by the treatment plant because all treatment plants are not the
same.

Wetland treatment and bank filtration can also reduce microconstituents.

What do drinking water treatment plants do to remove these compounds?

Drinking water treatment plants are the principal safeguard against human
consumption of unsafe levels of a broad range of natural and manmade
substances in the water environment. Normal carbon filtration dramatically reduces
the concentration of such substances.

Shouldn’t we try to prevent microconstituents from entering the water environment?
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Yes, removing the very small concentrations of microconstituents from receiving
water is much more difficult and more expensive than preventing introduction into
the water environment in the first place. Industry, agriculture, and consumers should
be active proponents of controlling these compounds at their point of generation.
More importantly, regulatory agencies such as the Environmental Protection Agency
(EPA) and the Food and Drug Administration (FDA) are charged with the
responsibility of evaluating these compounds before they are approved for
manufacturing and distribution. These agencies, as gatekeepers to our public
health, evaluate these compounds to determine if their trace presence in
environmental media is creating either a negative human health or environmental
impact.

Is regular soap safer than antibacterial soap?

Antibacterial soaps and products are growing in number and you may already be
using them to wash your dishes, clean your hands, moisturize your skin, and even
brush your teeth.

There’s no evidence that antibacterial soaps prevent disease in the home.
According to the American Medical Association and a US Federal Advisory
Committee on nonprescription drugs, antibacterial soaps and washes are no more
effective than regular soap and water in fighting infection in everyday use.

What is WEF doing about microconstituents in the Environment?

WEF has established a community of practice in the wastewater industry to focus on
the issue because WEF believes that we should all be sharing information across the
various sectors of the industry. We also believe that research should proceed on
Microconstituents in all environmental media. Such research should be led and
primarily funded by EPA and FDA as well as State regulatory authorities. Should the
regulatory authorities declare that additional controls on these microconstituents
are warranted in the future due to demonstrated risk to public health or the
environment, the wastewater treatment and biosolids professions will be proactive
and implement additional treatment and controls.

WEF is encouraging those professionals and the environmental management field to
promote the acquisition of needed data upon which regulatory bodies and the
public can rely upon to maintain and if necessary amend appropriate policy and
regulation. Currently a very great amount of monitoring is done on a wide range of
materials in the environment. These and other compounds are the subject of
continued research regarding their prevalence and effects in the water
environment. Obviously considered and weighed judgments are made by
regulatory bodies with relevant expertise as to the predicted and actual benefits
and risks associated with the substance or product.
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WEF needs to be at the forefront of enhancing understanding about compounds in
the water environment to ensure that the public has the most up to date and
understandable information. Communicating on such highly technical topics can
pose a real challenge since the water environment is not well understood by the lay
public. WEF has a responsibility to this public it serves to help translate often mind
numbing data and analysis into understandable yet accurate terms.

What can consumers do to minimize microconstituents from entering the
environment?

Controlling compounds at their source is the easiest and least expensive way to
protect the environment in all instances. Both our public environmental officials and
consumers need to determine if the fact that these compounds have been
detected, even in small amounts, outweighs their benefits. This is a difficult question.
Consumers can help to minimize compounds from entering the water environment
by using only what is necessary and by following product disposal
recommendations. Unused pharmaceuticals should never be flushed down the
toilet or poured down the drain.

We can all help by learning more about the products we use and know how they
impact the environment. Just like mercury thermometer exchanges and cooking oil
drop off locations, drug take back programs are becoming more common.

What can consumers do with unused pharmaceuticals and household hazardous
materials?

When you need to dispose of unused mediations, check whether your pharmacy
accepts unused or expired medications for disposal, or contact your local health
department for information about proper disposal of medications and other
materials that could potentially harm the environment (such as cleaning products,
pesticides, and automotive products). If your community does not have such a
program, contact USEPA Office of Pollution Prevention and Toxic Substances at
http://www.epa.gov/oppt/. Many communities now sponsor Community
Household Hazardous Waste Collection Programs or a pharmaceutical “take-back”
program may also be available.

Some pharmaceuticals are controlled substances (codeine, ritialin, percocet,
oxycodone) are therefore under the control of the United States Drug Enforcement
Agency (USDEA) for disposal purposes. Some drugs such as nitroglycerin, nicotine,
and ephenephren can be hazardous. Your county or city law enforcement
personnel are a good resource to provide guidance regarding disposal of these
substances. Some states and cities are involved in drug take back programs as a
focus of prevention for substance abuse - particularly among youth who may find
and experiment with unused pain relievers, tranquilizers, stimulants, sedatives and
other drugs.
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http://www.epa.gov/oppt/

If “drug take-back programs” are not available, how should unused medication be
disposed?

Check with your state and local agencies for guidance on safe and
environmentally- responsible disposal of unused medications and/or personal care
products. Again, it is important to consult your local public health organization or
environmental agency for guidance. The WEF Public Education Committee will be
exploring drug take back programs to provide model guidance for member
organizations as one of their priority activities for 2007.

For information on proper disposal of household hazardous wastes
http://www.wef.org/AboutWater/ForThePublic/FactSheets/FactSheetDocuments/Ho
useholdHazardousWaste.htm

For information on pharmaceuticals and personal care products

WWW.epa.gov/ppcp/
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