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This drawing shows the pathway
between homes and septic or
municipal sewage facilities.

Discarding unused drugs and
personal care products down the
toilet is a common but poor
disposal method.
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Basic Information

Pharmaceuticals and personal care products were first called
"PPCPs" only a few years ago, but these bioactive chemicals
(substances that have an effect on living tissue) have been
around for decades. Their effect on the environment is now
recognized as an important area of research.

PPCPs include:

Prescription and over-the counter therapeutic drugs
Veterinary drugs
Fragrances
Cosmetics
Sun-screen products
Diagnostic agents
Nutraceuticals (e.g., vitamins)

Sources of PPCPs:

Human activity
Residues from pharmaceutical manufacturing (well
defined and controlled)
Residues from hospitals
Illicit drugs
Veterinary drug use, especially antibiotics and steroids
Agribusiness

The importance of individuals directly contributing to the
combined load of chemicals in the environment has been largely
unrecognized. PPCPs in the environment illustrate the immediate
connection of the actions/activities of individuals with their
environment.

Individuals add PPCPs to the environment through excretion (the
elimination of waste material from the body) and bathing, and disposal of unwanted medications
to sewers and trash. In February 2007, the White House Office of National Drug Control Policy
issued the first consumer guidance for the Proper Disposal of Prescription Drugs (pdf, 1pp, 95 KB)

. Proper disposal of drugs is a straightforward way for individuals to prevent
pollution.

Some PPCPs are easily broken down and processed by the human body or degrade quickly in the
environment, but others are not easily broken down and processed, so they enter domestic
sewers. Excretion of biologically unused and unprocessed drugs depends on:

individual drug composition (certain excipients -- i.e., inert ingredients -- can minimize
absorption and therefore maximize excretion)
ability of individual bodies to break down drugs (this ability depends on age, sex, health,
and individual idiosyncrasies)

Pharmaceuticals and Personal Care Products (PPCPs)
Last updated on Thursday, October 8th, 2009.

http://www.epa.gov/ppcp/basic2.html
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This drawing shows some of the contributions of
sewage, biosolids and farms to PPCPs in the
environment.

Because they dissolve easily and don't evaporate
at normal temperatures or pressure, PPCPs make
their way into the soil and into aquatic
environments via sewage, treated sewage sludge
(biosolids), and irrigation with reclaimed water.

Please read the PPCP Frequent Questions for more
details and background information. The poster
Origins and Fate of PPCPs in the Environment
(PDF) (poster, 284KB, About PDF) illustrates the
origins/sources of PPCPs.
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Azithromycin is a synthetic version of a naturally
produced macrolide antibiotic - - erythromycin. It
is among the top 10 of the most widely prescribed
pharmaceuticals and can be frequently found in
environmental samples.

You will need Adobe
Reader to view some
of the files on this
page. See EPA's PDF
page to learn more.

You are here: EPA Home Research and Development PPCPs Frequent Questions

Frequent Questions

Consumer Focus

What are "PPCPs"?
What are the major sources of PPCPs in
the environment?
What is the overall scientific concern?
Should we be worried about ecological
and/or human health?
Where are PPCPs found in the
environment?
How is the disposal of unused
pharmaceuticals regulated?
How do I properly dispose of unwanted
pharmaceuticals?
Who can I contact for more information?

Scientific Focus

Where Did the Acronym PPCPs Originate?
What was EPA's historical role in this area?
In what quantities are PPCPs used or introduced to the
environment?
What are the major issues with respect to effects?
How can I contact scientists working on this topic?
Where can I find additional information with respect to the wide diversity of scientific
disciplines that are relevant to this topic?

Consumer Focus

What are "PPCPs"?

Pharmaceuticals and Personal Care Products as Pollutants (PPCPs) refers, in general, to any
product used by individuals for personal health or cosmetic reasons or used by agribusiness to
enhance growth or health of livestock. PPCPs comprise a diverse collection of thousands of
chemical substances, including prescription and over-the-counter therapeutic drugs, veterinary
drugs, fragrances, lotions, and cosmetics.

What are the major sources of PPCPs in the environment?

Sources of PPCPs:

Human activity (e.g., bathing, shaving, swimming)
Illicit drugs
Veterinary drug use, especially antibiotics and steroids
Agribusiness
Residues from pharmaceutical manufacturing (well defined and controlled)
Residues from hospitals

The importance of individuals adding chemicals to the environment has been largely overlooked.
The discovery of PPCPs in water and soil shows even simple activities like shaving, using lotion,

Pharmaceuticals and Personal Care Products (PPCPs)
Last updated on Thursday, October 8th, 2009.

http://www.epa.gov/ppcp/faq.html
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or taking medication affect the environment in which you live.

People contribute PPCPs to the environment when:

medication residues pass out of the body and into sewer lines,
externally-applied drugs and personal care products they use wash down the shower
drain, and
unused or expired medications are placed in the trash.

Personal use and manufacturing of illicit drugs are a less visible source of PPCPs entering the
environment.

Many of the issues pertaining to the introduction of drugs to the environment from human
usage also pertain to veterinary use, especially for antibiotics and steroids.

The discharge of pharmaceuticals and synthesis materials and by-products from manufacturing
are already well defined and controlled. For more information regarding manufacturing
discharges, see: Development Document for Final Effluent Limitations Guidelines and Standards
for the Pharmaceutical Manufacturing Point Source Category, Office of Water, EPA-921-
R-98-005, September 1998.

This poster shows a generalized synopsis of the sources of PPCPs in the environment (PDF).
(1pp, poster, 307KB)

What is the overall scientific concern?

Studies have shown that pharmaceuticals are present in our nation's waterbodies. Further
research suggests that certain drugs may cause ecological harm. More research is needed to
determine the extent of ecological harm and any role it may have in potential human health
effects. To date, scientists have found no evidence of adverse human health effects from PPCPs
in the environment.

Reasons for concern:

Large quantities of PPCPs can enter the environment after use by individuals or domestic
animals.
Sewage systems are not equipped for PPCP removal. Currently, there are no municipal
sewage treatment plants that are engineered specifically for PPCP removal or for other
unregulated contaminants. Effective removal of PPCPs from treatment plants varies
based on the type of chemical and on the individual sewage treatment facilities.
The risks are uncertain. The risks posed to aquatic organisms, and to humans are
unknown, largely because the concentrations are so low. While the major concerns have
been the resistance to antibiotics and disruption of aquatic endocrine systems (the
system of glands that produce hormones that help control the body's metabolic activity)
by natural and synthetic sex steroids, many other PPCPs have unknown consequences.
There are no known human health effects from such low-level exposures in drinking
water, but special scenarios (one example being fetal exposure to low levels of
medications that a mother would ordinarily be avoiding) require more investigation.
The number of PPCPs are growing. In addition to antibiotics and steroids, over 100
individual PPCPs have been identified (as of 2007) in environmental samples and
drinking water.

Should we be worried about ecological and/or human health?

Studies have shown that pharmaceuticals are present in some of our nation's waterbodies.
Further research suggests that there may be some ecological harm when certain drugs are
present. To date, no evidence has been found of human health effects from PPCPs in the
environment.

Where are PPCPs found in the environment?
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PPCPs are found where people or animals are treated with drugs and people use personal care
products. PPCPs are found in any water body influenced by raw or treated sewage, including
rivers, streams, ground water, coastal marine environments, and many drinking water sources.
PPCPs have been identified in most places sampled.

The U.S. Geological Survey (USGS) implemented a national reconnaissance to provide baseline
information on the environmental occurrence of PPCPs in water resources. You can find more
information about this project from the USGS's What's in Our Wastewaters and Where Does it
Go? site.

PPCPs in the environment are frequently found in aquatic environments because PPCPs dissolve
easily and don't evaporate at normal temperature and pressures. Practices such as the use of
sewage sludge ("biosolids") and reclaimed water for irrigation brings PPCPs into contact with the
soil.

For more information about biosolids see the National Research Council (NRC) report:
Biosolids Applied to Land: Advancing Standards and Practices (2002) )
USGS: Pharmaceuticals Found in Soil Irrigated with Reclaimed Water

How is the disposal of unused pharmaceuticals regulated by the US EPA?

The Resource Conservation and Recovery Act (RCRA) is a federal law controlling the
management and disposal of solid and hazardous wastes produced by a wide variety of
industries and sources. The RCRA program regulates the management and disposal of hazardous
pharmaceutical wastes produced by pharmaceutical manufacturers and the health care industry.
Under RCRA, a waste is a hazardous waste if it is specifically listed by the EPA or if it exhibits
one or more of the following four characteristics: ignitability, corrosivity, reactivity and toxicity.

How do I properly dispose of unwanted pharmaceuticals?

In February 2007, the White House Office of National Drug Control Policy issued the first
consumer guidance for the Proper Disposal of Prescription Drugs (pdf, 1pp, 95 KB) .
Proper disposal of drugs is a straightforward way for individuals to prevent pollution.

RCRA does not regulate any household waste, which includes medications/pharmaceutical waste
generated in a household. While discarded pharmaceuticals under the control of consumers are
not regulated by RCRA, EPA encourages the public:

to take advantage of pharmaceutical take-back programs or household hazardous waste
collection programs that accept pharmaceuticals
If there are no take-back programs near you,

contact your state and local waste management authorities (the disposal of
household waste is primarily regulated on the state and local levels) with questions
about discarding unused pharmaceuticals, whether or not these materials meet the
definition of hazardous waste
follow any specific disposal instructions that may be printed on the label or
accompanying patient information

Who can I contact for more information?

You can contact an EPA regional representative or a program office representative.

Scientific Focus

Where Did the Acronym PPCPs Originate?

The acronym "PPCPs" was coined in the 1999 critical review published in Environmental Health
Perspectives (PDF) (41pp, 789 KB) to refer to Pharmaceuticals and Personal Care Products. PPCPs
comprise a very broad, diverse collection of thousands of chemical substances, including
prescription, veterninary, and over-the-counter (OTC) therapeutic drugs, fragrances, cosmetics,
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sun-screen agents, diagnostic agents, nutraceuticals, biopharmaceuticals, growth enhancing
chemicals used in livestock operations, and many others. This broad collection of substances
refers, in general, to any product used by individuals for personal health or cosmetic reasons.
Since its introduction in 1999, the acronym PPCPs has become the most frequently adopted
term in both the technical and popular literature and therefore is a useful keyword for
performing literature searches.

What was EPA's historical role in this area?

EPA established a leadership role beginning in 1999 with publication of a critical review (PDF)
(41pp, 789 KB) article that attempted to bring together the many different aspects of this complex
issue.

From the beginning, a major objective has been to stimulate a proactive versus a reactive
approach to this environmental issue. The work was driven by goals from the U.S. EPA's
Strategic Plan. The relevant goals included:

Clean and Safe Water
Preventing Pollution and Reducing Risk in Communities, Homes, Workplaces, and
Ecosystems
Better Waste Management, Restoration of Contaminated Waste Sites, and Emergency
Response
and Sound Science - Improved Understanding of Environmental Risk and Greater
Innovation to Address Environmental Problems

In addition, a primary goal of the U.S. EPA's Office of Research and Development is to identify
and foster investigation of potential environmental issues/concerns before they become critical
ecological or human health problems. Pollution prevention (e.g., source elimination or
minimization) is preferable to remediation or restoration to minimize both public cost and
human/ecological exposure.

Current Work:

Comprehensive list of EPA research about PPCPs

In what quantities are PPCPs used or introduced to the environment?

As a whole, PPCPs are produced and used in large quantities. Personal care products tend to be
made in extremely large quantities - thousands of tons per year. But quantities of production or
consumption do not correspond with the quantities of PPCPs introduced to the environment.
PPCPs manufactured in large quantities may not be found in the environment if they are easily
broken down and processed by the human body or degrade quickly. PPCPs made in small
quantities could be over represented in the environment, if they are not easily broken down and
processed by the human body and make their way into domestic sewers.

What are some major issues with respect to effects?

The effects of PPCPs are different from conventional pollutants. Drugs are purposefully
designed to interact with cellular receptors at low concentrations and to elicit specific
biological effects. Unintended adverse effects can also occur from interaction with
non-target receptors.
Environmental toxicology focuses on acute effects of exposure rather than chronic
effects.
Effects on aquatic life are a major concern. Exposure risks for aquatic organisms are
much larger than those for humans. Aquatic organisms have:

continual exposures
multi-generational exposures
exposure to higher concentrations of PPCPs in untreated water
possible low dose effects

Effects may be subtle because PPCPs in the environment occur at low concentrations.
There's a need to develop tests that detect more subtle end-points. Neurobehavioral
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effects and inhibition of efflux pumps are two examples. Subtle effects that accumulate
may be significant.
There are little aquatic/terrestrial toxicology data for PPCPs. There is substantially more
data available for pesticides. For example, brief exposure of salmon to 1 ppb of the
insecticide diazinon is known to affect signaling pathways (via olfactory disruption),
leading to alteration in homing behavior (with obvious implications for predation,
feeding, and mating). There's concern that low doses of PPCPs may also have effects.
There are many drug classes of concern:

antibiotics which are actively being researched
antimicrobials
estrogenic steroids
antidepressants. Profound effects on spawning and other behaviors in shellfish can
occur with antidepressant selective serotonin reuptake inhibitors (SSRIs).
calcium-channel blockers. Dramatic inhibition of sperm activity in certain aquatic
organisms can be effected by calcium-channel blockers.
antiepileptic drugs (e.g., phenytoin, valproate, carbamazepine) have potential as
human neuroteratogens, triggering extensive apoptosis in the developing brain,
leading to neurodegeneration.
multi-drug transporters (efflux pumps). Possible significance of efflux pump
inhibitors (EPIs) in compromising aquatic health.
musk fragrances are bioaccumulative and persistent
genotoxic drugs (primarily used at hospitals)

How can I contact scientists working on this topic?

Contact information for research scientists with active research about PPCPs in the environment
and government scientists with interest in regulatory aspects, is available. Listing of research
scientists and their contact information. (PDF) (2pp, 16KB)
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Federal Guidelines:

Do not flush prescription drugs down the toilet or drain unless the label or
accompanying patient information specifically instructs you to do so. For
information on drugs that should be flushed visit the FDA’s website.

To dispose of prescription drugs not labeled to be flushed, you may be able to
take advantage of community drug take back programs or other programs, such
as household hazardous waste collection events, that collect drugs at a central
location for proper disposal. Call your city or county government’s household
trash and recycling service and ask if a drug take back program is available in your
community.

If a drug take back or collection program is not available:

1. Take your prescription drugs out of their original containers.

2. Mix drugs with an undesirable substance, such as cat litter or used coffee
grounds.

3. Put the mixture into a disposable container with a lid, such as an empty
margarine tub, or into a sealable bag.

4. Conceal or remove any personal information, including Rx number, on the
empty containers by covering it with black permanent marker or duct tape,
or by scratching it off.

5. Place the sealed container with the mixture, and the empty drug containers,
in the trash.

Off ice of Nat ional Drug Control Pol icy October 2009

Proper Disposal of Prescription Drugs

Office of National Drug Control Policy
750 17th St. N.W., Washington, D.C. 20503
p (202) 395 6618 f (202) 395 6730

www.Whi teHouseDrugPo l i c y . gov
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Press Room
News Releases
E-mail updates 
Speeches & Testimony
Multi-Media Library

About Us
Mission
Leadership
History
Organizational Chart
Programs & Operations
Wall of Honor
DEA Museum
Office Locations

Careers at DEA

Drug Information

Law Enforcement
Most Wanted
Major Operations
Threat Assessment
Training Programs
Stats & Facts
Additional Resources

Drug Prevention
For Young Adults
Additional Resources

Diversion Control &
Prescription Drugs
Registration
Cases Against Doctors

Drug Policy
Controlled Substances Act
Federal Trafficking Penalties
Drug Scheduling

Legislative Resources

Publications

Acquisitions & Contracts

Useful Links

Nearly 7 million Americans are abusing prescription drugs*—more than the number 
abusing cocaine, heroin, hallucinogens, Ecstasy, and inhalants, combined. That 7 m
just 3.8 million in 2000, an 80 percent increase in just 6 years.

Prescription pain relievers are new drug users’ drug of choice, vs. marijuana or coca

Opioid painkillers now cause more drug overdose deaths than cocaine and heroin c

Nearly 1 in 10 high school seniors admits to abusing powerful prescription painkillers
shocking 40 percent of teens and an almost equal number of their parents think abu
prescription painkillers is safer than abusing "street" drugs.

Misuse of painkillers represents three-fourths of the overall problem of prescription
abuse; hydrocodone is the most commonly diverted and abused controlled pharmac
the U.S.

Twenty-five percent of drug-related emergency department visits are associated w
prescription drugs.

Methods of acquiring prescription drugs for abuse include “doctor-shopping,” traditio
drug-dealing, theft from pharmacies or homes, illicitly acquiring prescription drugs v
Internet, and from friends or relatives.

DEA works closely with the medical community to help them recognize drug abuse 
diversion and relies on their input and due diligence to combat diversion. Doctor invo
illegal drug activity is rare—less than one tenth of one percent of more than 750,000
are the subject of DEA investigations each year—but egregious drug violations by p
unfortunately do sometimes occur. DEA pursues criminal action against such practit

DEA Internet drug trafficking initiatives over the past 3 years have identified and dis
organizations based both in the U.S. and overseas, and arrested dozens of conspira
result of major investigations such as Operations Web Tryp, PharmNet, Cyber Rx, C
Chase, and Click 4 Drugs, Bay Watch, and Lightning Strike, tens of millions of dosa
prescription drugs and tens of millions of dollars in assets have been seized.

* Prescription drugs refers to abuseable pharmaceuticals controlled under federal law enforced by the DEA.

Useful Links:

DEA Testimony on Prescription Drug Abuse
ONDCP's Prescription Drug Abuse Fact Sheets
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Toxic Substances Hydrology Program

Headlines Search the Toxics site:

 

Toxics Home

About The Program

Research Projects
Subsurface Point-Source
Watershed-and Regional
Scale
Methods Development

Crosscutting Topics
Agricultural Chemicals
Contaminant Occurrence
Contaminant Plumes
Contaminant Transport (GW)
Contaminant Transport (SW)
Geophysical Characterization
Methods
Models
Natural Attenuation
Nutrients
Site Remediation
Tracer Tests
Unsaturated Zone

Headlines

Publications
Search Publications
Publications by Category
New Pubs
Upcoming
Publication Headlines
On-Line Fact Sheets

Meetings

Photo Gallery

Frequently Asked Questions

Links to Other Sources

What's in Our Wastewaters and Where Does
it Go?

The U.S. Geological Survey (USGS) has implemented a national
reconnaissance to provide baseline information on the environmental
occurrence of "emerging contaminants" such as human and veterinary
pharmaceuticals (e.g., fluoxetine and lincomycin), industrial and
household wastewater products (e.g., p-nonyphenol and triclosan), and
reproductive and steroidal hormones (e.g., equilenin and progesterone)
in water resources. During 1999 and 2000, 142 streams, 55 wells, and 7
effluent samples were collected across 36 states as part of this national
reconnaissance effort. A majority of the sites sampled were those
suspected to be susceptible to emerging contaminants from animal or
human wastewaters. This national reconnaissance of emerging
contaminants is the first of its kind in the United States.

Publications

Buxton, H.T., and Kolpin, D.W., 2002, Pharmaceuticals, hormones, and
other organic wastewater contaminants in U.S. streams: U.S.
Geological Survey Fact Sheet FS-027-02, 2 p.

Kolpin, D.W., Furlong, E.T., Meyer, M.T., Thurman, E.M., Zaugg, S.D.,
Barber, L.B., and Buxton, H.T., 2002, Pharmaceuticals, hormones,
and other organic wastewater contaminants in U.S. streams,
1999-2000--A national reconnaissance: Environmental Science and
Technology, v. 36, no. 6, p. 1202-1211.

Barnes, K.K., Kolpin, D.W., Meyer, M.T., Thurman, E.M., Furlong, E.T.,
Zaugg, S.D., and Barber, L.B., 2002, Water-quality data for
pharmaceuticals, hormones, and other organic wastewater
contaminants in U.S. streams, 1999-2000: U.S. Geological Survey
Open-File Report 02-94.

More Information

Emerging Contaminants in the Environment Investigation
Research on the Environmental Occurrence of Emerging
Contaminants

Related Headlines

Measuring Antidepressants, Fungicides, and Insecticides in the
Environment
Detergents in Streams May Just Disappear
Emerging Contaminants Targeted in a Reconnaissance of Ground
Water and Untreated Drinking-Water Sources
Household Chemicals and Drugs Found in Biosolids from
Wastewater Treatment Plants
Endocrine Disruption Found in Fish Exposed to Municipal
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Wastewater
Pharmaceuticals Found in Soil Irrigated with Reclaimed Water
Are Pharmaceuticals in Your Watershed? Understanding the Fate of
Pharmaceuticals and Other Contaminants in Watersheds
Book Chapter on Exposure Modeling and Monitoring of Human
Pharmaceuticals in the Environment
Tracing Wastewater - Using Unique Compounds to Identify Sources
of Contamination
USGS Scientists Contribute to New Book on Pharmaceuticals in the
Environment
USGS Scientists Develop New Method to Measure Pharmaceuticals
in Water
Developing Methods to Measure New Contaminants in Aquatic
Environments
Veterinary Medicines in the Environment
Glyphosate Herbicide Found in Many Midwestern Streams,
Antibiotics Not Common
National Reconnaissance of Pharmaceuticals, Hormones and Other
Organic Wastewater Contaminants in U.S. Streams is Making an
Impact
"National Reconnaissance of Pharmaceuticals, Hormones, and
Other Organic Wastewater Contaminants in Streams" Named as
One of the Top 100 Science Stories of the Year

Back to Headlines Page

USGS  Water  Water Quality  Biology  Geology  Geography

U.S. Department of the Interior | U.S. Geological Survey
URL: http://toxics.usgs.gov/highlights/whatsin.html
Page Contact Information: Webmaster
Page Last Modified:Thursday, 02-Apr-2009 17:24:07 EDT
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Dispose Medicines

Wisely

www.teleosis.org/

greenpharmacy

Green Pharmacy:
Preventing Pollution 

A Cross Sector Approach

BY JOEL KREISBERG,  DC,  MA

The recent increase in awareness of environmental issues is creating an opportunity

for all constituencies involved with PPCPs to take action and reduce  potential harm.

A “cross-sector” approach offers a systems perspective that includes all individuals

and organizations involved with the production, distribution, consumption, and dis-

posal of pharmaceutical medicine. For pharmaceutical pollution, the solution calls

upon all sectors involved in health care—pharmaceutical developers and manufac-

turers, hospitals, individual physicians and all those involved in the health care system,

law enforcement agencies, pharmacies, waste management agencies, consumers, envi-

ronmental protection organizations, and governmental agencies—to participate in

preventing pharmaceutical pollution. This powerful approach provides a comprehen-

sive solution to an issue that has the potential to affect much of life on Earth.

The Manufacturing Sector

The manufacturing of medicine is ripe for leadership. In the past decade “green

chemistry,” which minimizes the use of toxic chemicals in design and production, has

emerged (see side bar on pg 37) as a technological advancement in the research and

development of new pharmaceutical treatments. As manufacturers become more

responsive to concerns about environmental hazards and sustainability, production

techniques that lower the overall impact on the environment are becoming increas-

ingly important. From a product standpoint, this sector is developing a new model of

“product stewardship”—a “cradle-to-cradle” strategy for developing a new product.

While all those involved in the production, distribution, sale, and use of any drug

should be involved with product stewardship, the manufacturing sector is in the best

position to reduce the environmental impact of medicines, because a product begins

with development and manufacturing. If the process begins with cradle-to-cradle

stewardship, it is more cost-effective and environmentally sensitive. 

One way manufacturers can exercise healthy product stewardship is to design

drugs that are more ecologically sensitive and medicines that biodegrade more

THE JOURNAL OF ECOLOGICALLY SUSTAINABLE MEDICINE •  SPRING/SUMMER 2007 • WWW.TELEOSIS.ORG25 Green Pharmacy
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Pharmaceutical 

developers and 

manufacturers, 

hospitals, individual

physicians, law

enforcement agencies,

pharmacies, waste

management 

agencies, consumers, 

environmental 

protection 

organizations, and 

governmental 

agencies—all can 

help prevent 

pharmaceutical 

pollution.

www.teleosis.org/

greenpharmacy

quickly and yield end products that are less harmful. Innovative drug design can

improve delivery systems to require lower doses for efficacy; shifting from the current

system of averaging, the practice of refining a medication’s expiration date can bring

shelf life into closer alignment with real time; recyclable materials can be used for

packaging, or package size can be reduced to minimize the unused portion of prescrip-

tions; and more complete and direct information about proper disposal techniques

can be added to packaging. 

The pharmaceutical industry is in an excellent position to provide more infor-

mation directly to physicians. The European pharmaceutical industry is currently

implementing a system in which medicines are graded for persistence, bioaccumula-

tion, and toxicity (PBT). This information will be available to prescribing physicians,

who will be in a position to make healthier environmental choices (see our Spotlight

article on the Stockholm County Council on page 45). As is already happening in

Canada, Australia, and New Zealand, our pharmaceutical industry could provide fund-

ing for the proper disposal of unused or expired medicines. Such initiatives might

promote advanced recycling strategies, which would require changes in the current

laws for drug handling in America. The pharmaceutical industry could also devote a

portion of its huge advertising campaign to educate both physicians and consumers

about the environmental and health issues associated with PPCPs. 

Health Care Systems

Hospitals

Model solutions already exist for the medical industry. Those involved in hospital

medicine are already developing methods for proper disposal. Hospitals for a Healthy

Environment (H2E) (http://www.h2e-online.org/) is collaborating with many major

hospitals in the United States, initiating proper disposal of hospital wastes. In May

2007, H2E’s Environmental Excellence Summit focused on pharmaceutical waste

management. Since much of medicinal waste is generated by hospital medicine itself,

there is no reason why hospitals cannot be regional centers for “take-back” programs,

where patients and consumers can easily return unwanted and expired medicines.

With a high concentration of physicians and nurses, hospitals also offer an opportu-

nity to expand the educational content required of the medical profession. 

Physicians, Veterinarians, and Dentists

Individual physicians must also participate in the solution. Any medical office can

offer a take-back program. Physicians, as the first line in any health care strategy, can

inform patients about healthy product stewardship. The time when a doctor is pre-

scribing a medication is an ideal moment to educate patients about proper disposal

habits. Imagine receiving a phone call from your medical office reminding you not

only about your next appointment but also to bring your expired and unused medi-

cines with you. Veterinarians and dentists can take these steps as well. Domestic

animals are the object of increasing amounts of PPCPs in medicine. These offices,

too, can participate in proper disposal programs. 

THE JOURNAL OF ECOLOGICALLY SUSTAINABLE MEDICINE •  SPRING/SUMMER 2007 • WWW.TELEOSIS.ORG
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At least $1 billion

worth of unused

drugs are flushed

down the toilet

each year.

Pharmacies and Law Enforcement Agencies

To date, many of the proposed solutions for proper disposal of PPCPs are focused on

two sectors, pharmacies and law enforcement. Pharmacies seem a natural fit for proper

disposal of medication, and in fact some pharmacies serve as take-back sites for prop-

er pharmaceutical disposal. In British Columbia, 95% of all pharmacies have recycle

bins, which allow consumers to bring their unused/expired medicines back whenever

they shop. Because certain medications find their way into an illicit drug market, law

enforcement agencies sometimes participate in take-back programs to ensure that these

substances are handled only by a pharmacist, physician, or police officer. Take-back

events and selected programs at police stations are helpful, but are less accessible. 

Hospice

One sector of the health care system that relies most heavily on medication is hospice.

Researchers estimated in 2003 that at least $1 billion worth of unused drugs are

flushed down the toilet each year.1 Senior centers and home hospice care should con-

sider several types of disposal systems. Current hospice protocol is to have families

dispose of medicine; unfortunately, it is often disposed of improperly. These medi-

cines are typically good quality medicines that could easily be reused for others in

need. While regulations prevent hospice workers from reverse handling of medicine,

families could return unused medicines to proper disposal facilities, or investigate if

long term care facilities in your area accept unused dispensed medications. Senior

centers, too, can offer educational outreach and take-back services. 

Waste Management Agencies and 
Environmental Organizations

Waste management agencies have an interest in seeing that PPCPs are disposed of

properly. Municipal water agencies in particular are developing policies that maintain

proper water quality. Some agencies are proposing regulations that would prevent

hospitals from disposing medicines directly into the municipal water system. Solid

waste organizations too, have a similar interest, though unused medicines make up

a relatively small percentage of solid waste. Most solid waste systems in the U.S.

request that unwanted medicines be returned to hazardous waste facilities. However,

only a very small percentage of household medicines are hazardous wastes (see page

39), and pound for pound, hazardous waste is much more expensive to handle. Since

many medications are not hazardous, significant money can be saved by separating

most drugs out of the hazardous waste stream. 

Other approaches to drug recycling do exist. For manufacturers, “reverse-

distribution,” which allows pharmacists to return unsold drugs back to the manufac-

turer, could be enlarged to include unused medication and expired medication. 

While human health is very important, water quality needs to be preserved for

nonhuman life as well. Many environmental organizations that support wildlife and

aquatic ecosystems are supporting take-back programs. In Oakland, California, for

example, Save the Bay is actively involved in preventing PPCP pollution.

THE JOURNAL OF ECOLOGICALLY SUSTAINABLE MEDICINE •  SPRING/SUMMER 2007 • WWW.TELEOSIS.ORG
Background Information-15



S Y M B I O S I S  

28 Green Pharmacy

What you can do

• Dispose of unused or

unwanted medications at

take-back sites or

events only

• Do NOT dispose of any

medication down the

toilet or in the trash

• Purchase drugs in small

amounts, limiting

expired medications

• Ask for medications with

low environmental impact

• Encourage your

provider to take-back

non-controlled

unused/expired drugs.

• Commit to health

prevention strategies to

reduce your reliance

on medications

www.teleosis.org/

greenpharmacy
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Consumers

Finally, consumers need to participate in keeping our environment clean. Each of us

has a responsibility for healthy product stewardship of all consumer goods. Rather

than throwing medicine down the toilet or in the garbage, bring non-controlled drugs

to a take-back site or hazardous waste facility. Buy smaller containers of medicines.

Buy products with recyclable packaging. Ask your doctor about environmental

impacts of your medication and whether a more sustainable alternative exists. Always

choose the smallest prescription amount or refill option unless the medication is for

a chronic condition. Encourage your physician or primary care provider to take back

unused/expired, non-controlled medicines. Most importantly, commit to health pro-

motion strategies that reduce your need for medication in the first place. When given

a choice, always choose sustainable medical treatments first, reserving more prob-

lematic choices for more difficult situations.

Unused medications may be donated to nonprofit organizations that redistrib-

ute medicines to charitable organizations in non-industrial countries that need basic

medications. Green funeral practices are emerging as an alternative to traditional

practices that release significant chemicals into the environment. 
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Commit to health

promotion strategies

that reduce your need

for medication in the

first place—if there is

a choice, always

choose sustainable

medical treatments

first, reserving more

problematic choices

for more difficult

situations.

Who Pays?

Perhaps the most contentious aspect of proper disposal of PPCPs is cost: Who

should pay? No one wants to pay the additional cost for proper product disposal. In

many sectors of durable goods or consumer goods, particularly electronics, the cost

of disposal is beginning to be included in the cost of the product. For consumers, this

is the preferred method, although a fee added at time of purchase, called an

“advanced recycling fee” (such as the system for beverage bottles and cans), allows

users to pay as they go. When this is mandatory, however, it feels like a tax. Many of

us remember the struggle to get “bottle bills”—an added fee on bottles—passed in

state legislatures. Perhaps medications can be handled that way, although experience

shows that the public is not easily persuaded to mandate such fees. 

The product stewardship model suggests that the cost be spread throughout

the life cycle of the product and that the proportion of cost be distributed by the abil-

ity of the party to have a significant impact.2 Applying this model, pharmaceutical

companies would provide the largest proportion of investment. To date, this is how

Europe and other industrialized countries are building capacity.

But healthy product stewardship requires everyone’s participation. In addition

to manufacturer involvement, we need to shift our focus to actions and processes

that reduce the need for disposal, thereby reducing household accumulation of

unwanted drugs. Currently our focus is on prudent disposal options, but we need to

address this problem at the source rather than further downstream at the con-

sumer/patient level. We need to aim for a healthcare-consumer system that results in

fewer medications needing disposal. Each one of us can contribute to a healthier

home for all of us on planet Earth—just by making the better choice. 

Everyone Participates

Green Pharmacy offers an opportunity for social action that will greatly benefit our

environment at all levels of our society. With relatively simple yet firm commitments

to change our habits, becoming stewards of medicine rather then consumers of med-

icine we effectively become part of the solution. Ideally, there would be no drugs to

return. Until that time, all prescribed medicines would be brought back in subsequent

visits to a physician, veterinarian and dentist. Manufacturers and pharmaceutical dis-

tributors would facilitate medical, dental and veterinarian offices in disposing of

these medicines wisely. Consumers willingly participate by returning unused med-

ication. Green Pharmacy is a commitment we undertake today. Our vision is zero

waste. Our simple actions have a positive effect of the health and vitality of our world.

It requires a commitment to restore that each of us carries in our hearts a vision of

a sustainable healthy future.
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There is Medicine in These Waters
BY JOEL KREISBERG,  DC,  MA

We drank of every variety of water excepting pure water—sometimes iron, 

sometimes sulphur; and, indeed, every kind of chalybeate, for every rill was impregnated in

some way or another. At last, it occurred to me that there were such things as chemical

affinities, and that there was no saying what changes might take place by the admixture of

such a variety of metals and gasses, so I drank no more. I did not like, however, to interfere

with the happiness of others, so I did not communicate my ideas to my fellow-passengers,

who continued drinking during the whole day; and as I afterwards found out, did not sleep

very well that night; they were, moreover, very sparing in the use of them the next day.

— Captain Frederick Marryat. (1839)1 A Diary in America, with Remarks on Its Institutions. 

The medicinal effects of mineral water have been touted for millennia. Famed heal-

ing springs include Baden-Baden in Germany, Vichy in France, Piestany in Slovakia,

and Saratoga in upstate New York—all places where the sick sought relief from chron-

ic illness and pain. Today we can stay at home; there is medicine in the water.

Persistent concentrations of hormones, antidepressants, and antibiotics end up in our

waterways and our drinking water according to the U.S. Geological Survey.2,3 Perhaps

this is a cheap public health measure for keeping everyone healthy!  Unfortunately, a

recent study4 found that a mixture of 13 common medications found in drinking water

inhibits cell growth and causes negative changes to human embryonic cells. Simply

put, by-products of industrial society are not the only endocrine disruptors; medica-

tions for humans and livestock have negative consequences on our health as well.

Casual disposal of medicinal hormones creates water-borne pollution. Proper dis-

posal of pharmaceutical medications is a must. 

Today, in the U.S. and Europe, municipal drinking water typically has 100 or so

pharmaceutical medicines and personal care products in significant concentrations.5

Various hormones, antidepressants, and antibiotics end up in our waterways, the

most common being aspirin, statins, hypertension medications, and hormones of

women.6 In fact, 80% of the waterways sampled included such common medicines

as acetaminophen (24%), the hormone estradiol (16%), Ditiazem, a blood pressure

medication (13%), Codeine (11%), and antibiotics (10%). The risks of this chemical

pollution go relatively unrecognized and certainly unanticipated. Nevertheless, the

Strategy Plan 2000 for the U.S. EPA Office of Research and Development makes

identifying the risks of pharmaceutical and personal care products (PPCPs) one of

top five goals for protecting human and ecological health.7

Ecosystem changes through human activities occur primarily via three routes:

habitat fragmentation, alteration of community structure, and chemical pollution.

Since the work of Rachel Carson, scientist and author of Silent Spring, the impact of

chemical pollution has centered on the conventional “priority” pollutants due to their
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long-term persistence in the environment. Little attention has been given to the active

ingredients of pharmaceuticals and personal care products (PPCPs) because they

break down more quickly in the environment compared to more traditional chemicals,

such as PCBs and dioxin. However, since the exponential growth of pharmaceutical

use by consumers, the quantities of PPCPs being disposed of are on par with agri-

cultural chemicals. The ecological consequences of most of (PPCPs) are poorly

understood. Since most of these substances are disposed of continually via the

sewage system, PPCPs are essentially persistent in the environment. The transfor-

mation/removal rates for these substances are compensated by their replacement

through continuous consumer use—they are present, at significant concentrations, all

the time. 

Due to various routes of discharge, PPCPs occur as complex mixtures in the

environment. These discharge routes include treated domestic and industrial waste-

water, commercial animal feeding operations, and surface applications of manure.

However, the two largest sources of PPCPs discharge into the sewer system are

residential and hospital waste streams. Depending on the medicine, a significant per-

centage of the bioactive ingredients may pass through the body unchanged while oth-

ers are partially metabolized into other bioactive metabolites. This results in the

direct excretion of metabolites into the sewer system, where they go largely untreat-

ed. Without proper education, patients dispose of pharmaceutical drugs, further con-

taminating the water system.

Attempting to understand the effects of pharmacological agents on aquatic life

isn’t particularly easy. Research on pharmaceuticals primarily focuses on the individ-

ual effect of each medicine. However, drugs are typically found in complex combina-

tions in the environment. The recently published study on ‘Effects of a Complex

Reducing Pharmaceutical Pollution

WHAT PHYSICIANS CAN DO:

• Always take cost-effectiveness and environmental impact into account when

comparing medications that are equally safe and suitable for the purpose.

• Prescribe starter packs.

• Prescribe refill packs if available.

• Encourage patients to return unused medications to the pharmacy.

• Inform patients of the importance of even returning used estrogen patches to

the pharmacy and avoid flushing them down the toilet, since most of the estro-

gen remains in the patch after use.

• Do not prescribe more medications than can be used; if in doubt, repeating the

prescription is preferable.

• Review and regularly reassess the patient’s total consumption of medication in

order to reduce waste.

• Learn more about which drugs have large environmental impacts by using this

website (see below) and by asking for information from the pharmaceutical

companies’ representatives.

From Janus: Environment and pharmaceuticals http://www.janusinfo.se/imcms/servlet/
GetDoc?meta_id=7240
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Mixture of Therapeutic Drugs at Environmental Levels on Human Embryonic Cells’ in

Environmental Science Technology8 investigated the effects of 13 drugs at low con-

centrations. The purpose of this study was to mimic the association and concentra-

tion of various drugs found in the natural environment. In the study, the drug cock-

tail showed a 30% decrease in cell proliferation compared to controls, as well as cel-

lular activated stress response and morphological changes. The studies concluded

that “water-borne pharmaceuticals can be potential effectors on aquatic life.”9

Public agencies are beginning to consider the problem seriously. In fact, the

Stockholm County Council in Sweden has identified the presence of medicinal prod-

ucts in the ground water and air as one of the five most important environmental

issues.10 Several solutions are underway, including prioritizing medications that are

less harmful to the environment. To do this the Swedish Association of the

Pharmaceuticals Industry has begun an environmental risk assessment of all medica-

tions marketed in Sweden. The primary evaluation occurs on a scale of insignificant

(0), low (1), moderate (2) and high (3) for three of the areas under consideration:

persistence—the ability to resist degradation in the aquatic environment, bioaccumu-

lation (accumulation in adipose tissue of aquatic organisms), and toxicity—the

potential to poison aquatic organisms.11 The published report also considers the vol-

ume of daily doses delivered.  Estradiol, a female hormone, scored a high risk for

persistence, bioaccumulation and toxicity, giving it a total score of 9 on a scale from

0-9.  In Sweden, there were 25 million doses of Estradiol delivered daily, making it

the fourth most common medicine on the list after aspirin, Simvastatin (cholesterol-

lowering) and Furosemide (an antihypertensive). 

The Stockholm County Council created recommendations for physicians to

participate in the safe disposal of medications (see page 5). One of the most impor-

tant is: “Inform patients of the importance of even returning used estrogen patches

to the pharmacy and avoid flushing them down the toilet, since most of the estrogen

remains in the patch after use.”12 The environmental impact of pharmaceutical med-

icines designed to treat human female reproductive issues include endocrine disrup-

tion on an ecological level—the life cycle of aquatic life. Though there is not well

designed evidence to date, this may also affect human endocrine activity as well.

Consequences may include the steady decline in the age of puberty onset over

time.13 Simply put, human pharmacological hormones can act as endocrine disrup-

tors in the environment!  

The first principle of the Stockholm County Council states “Always take cost-

effectiveness and environmental impact into account when comparing medications

that are equally safe and suitable for purpose.”14 This is reminiscent of the ‘Principles

of Ecological Healing: “All healing has ecological consequences.”15 In California, the

Emerging Contaminants Workgroup of the Santa Clara Basin Watershed Management

Initiative published a white paper discussing the environmental impact of pharma-

ceutical disposal.16 In it they summarize the potential actions we can take to reduce

this serious problem. For example, unused residential and expired pharmaceuticals

should not be disposed of in toilets and sinks. To inculcate this practice, we should

encourage proper disposal through organized “take-back” events at local senior cen-

ters, pharmacies, and police and fire departments. Ultimately, legislation and funding

is required to most effectively promote these programs.  

From a professional perspective, it is our responsibility to understand the eco-

logical consequences of the practices we use every day in our work. With rising
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populations of modern cities and states, pharmacological agents will continue to

emerge as unsuspected chemical pollutants. It is our job as health professionals to

create ‘clean medicine,’ a part of Green Health Care. Green Health Care requires not

only a workplace that is healthy for its occupants; it involves medical practices that

do no harm to ourselves or the environment. While current medicinal practices gen-

erate significant pollution, we do have health care options that generate little if any

waste. We can and must choose these more enlightened practices. 

Our health depends on the health of the environment in which we live.  As well,

it depends on the medicines we use for illness, meant for returning us to wellness.

Precaution is essential for human health as well as the health of the environment.

Due to people living longer and an increasing population, ecosystems are continu-

ously contaminated by medicines and personal care products. Low concentrations of

modern medicines can and do act as endocrine disruptors in our ecosystems and

may potentially damage human health. Our medical system has the technology and

the know how to make significant changes that will be good for people and the envi-

ronment. The time to act is now!
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Articles about Green Pharmacy

Green Pharmacy: Growing Around the Nation
by R.C. Anderson, The Pharmacist, www.therph.com, August 2009

Reducing Pharmaceutical Waste
by Jessica Harvey-Taylor, MA, Marin Medicine, www.marinmedicalsociety.org,

Vol 55.2, Summer 2009

2009 Chain of the Year: Pharmaca
Margaret Mulligan, BA, BSN, RN, Drug Topics, www.drugtopics.com, April 2009

Taking the Initiative to Take Back Medications
by Robyn Shalinsky, RPh, America's Pharmacist, www.americaspharmacist.net, March 2009

Green pharmacy pilot program goes national
Fred Gebhart, Drug Topics, www.drugtopics.com, March 2009

Dumping Drugs Puts Traces of Meds in Tap: Internists' Participation Needed
to Reduce Unused Meds
by Stacey Butterfield, ACP Internist, www.acpinternist.org, February 2009

Toolkit for Pharmaceutical Take-Back Programs Available: The Teleosis
Institute Sheds Light on Everything from Budgets to Bins The Drug Take-Back

Network Monthly Feature, www.takebacknetwork.com, February 2009

Rx Quandary: Drug Disposal Dilemma
by Ryan Buchan and Rasa Gustaitis, California Coast & Ocean, www.coastandocean.org,

Summer 2008

Personal dilemma may inspire U.S. water fix: Drug dropboxes
by Martha Mendoza, USA Today, www.usatoday.com, August 15, 2008

Reduce, Reuse, Recycle....Drugs?
by Victoria Everman,Greenopia , www.greenopia.com, June 2008

No Clear Rx For Disposing Of Drugs: Local groups start take-back programs
by Victoria Colliver, San Francisco Chronicle, www.sfgate.com, April 23, 2008

Kaiser Permanente, Elephant Pharmacy, and other groups in California
work together to dispose of unused drugs...
by Fred Gebhart, Drug Topics Magazine, www.drugtopics.com, March 10, 2008

Don't Flush: What To Do With Your Unused Pharmaceuticals
by Bethany Halford, Chemical & Engineering News, www.acs.org, February 25, 2008

Disposing of Expired Drugs and Chemicals: New Options...
by Jane Vail, Journal of Pharmaceutical Compounding, www.ijpc.com, Jan 2008

Responsibly Recycling Drugs
by Cindy Chen, OrganicPicks Green Journal, www.organicpicks.com, Dec 10, 2007

Green Solutions to Drug Disposal Blues
by Reid Paul, Drug Topics Magazine, www.drugtopics.com, Sep 3, 2007

Medication: It's in the Water
by Janet Brown, Holistic Primary Care News, www.holisticprimarycare.net, Fall 2007

Greener Pharmacy: Proper Medicine Disposal Protects Environment 
by Joel Kreisberg, Integrative Medicine Journal, www.imjournal.com, Aug 2007

Turning Pharmaceuticals Into Energy
by Emily Fredrix, Associated Press, www.philly.com, July 30, 2007

Group Looks to Change How Patients Dispose of Medicines 
by Jonathan Seclow, The Daily Californian, www.dailycal.org, July 19, 2007

Teleosis Institute Launches Green Pharmacy Campaign
CHE Newsletter, www.healthandenvironment.org, June 13, 2007

Radio shows on Green Pharmacy
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WAMC: Chronic Meds For Everyone & This Is Your Tap Water On Drugs
The Health Show on Northeast Public Radio, www.healthshow.org, November 13, 2008

KQED: Drugs in the Water
Quest hosted by Andrea Kissack, www.kqed.org, July 14, 2008

NPR: Medicines Tainting World's Water
Marketplace with Sarah Gardner, marketplace.publicradio.org, February 20, 2008

How Green is Your Medicine Cabinet?
Living Green hosted by Connie McCullah, February 14, 2008

Lectures on Green Pharmacy

Green Pharmacy: Engaging Health Care To Safely Dispose of Unused
Medicines
by Dr. Joel Kreisberg, CleanMed 2009

Healthcare, Water and The Environmental Consequences Environmental
Consequences of Pharmaceutical Consumption
by Dr. Joel Kreisberg, Ohio State’s College of Public Health, Environmental Challenges to

Public Health: A Human Ecology Integration of Climate Change, Peak Oil, Population,

Agriculture/Food, and Water.

Green Pharmacy Campaign:
Helping Communities Safely Dispose of Unused Medicines
by Dr. Joel Kreisberg, CleanMed 2008

Research & Regulations

Associated Press
Tons of Released Drugs Taint US Water (4-20-09)
Pharmaceuticals Found in Fish Across U.S. (3-25-09)
46 Million in U.S. Have Drugs in Drinking Water (9-11-08)
Probe Finds Drugs in Drinking Water (3-10-08)

California Senate Bill 966
SB 966 - Reducing Pharmaceuticals in Waste Stream

California Product Stewardship Council
AB 283 - California Product Stewardship Act

Case Study on Reducing Pharmaceutical Sample Waste
Minnesota Technical Assistance Program Intern Develops Customized
Voucher Sample Solution

Cradle-to-Cradle Stewardship of Drugs for Minimizing Their Environmental
Disposition While Promoting Human Health
by Christian Daughton, PhD. MPH

Part I: Rationale and Avenues Towards a Green Pharmacy (PDF 449K)

Part II: Drug Disposal, Waste Reduction, and Future Direction (PDF 149K)

EPA Website
Pharmaceuticals and Personal Care Products (PPCPs) as Environmental
Pollutants

Federal Guidelines for Drug Disposal
FDA and White House Office of National Drug Control Policy (ONDCP)

Northwest Product Stewardship Council
Products Pharmaceuticals

Northeast Recycling Council
Unwanted Medications Collections

Product Stewardship Institute
Pharmaceuticals Resources & Publications

Recycling Medicine
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States Look at 'Recycling' Medicine for the Poor

U. S. Geological Survey
Emerging Contaminants In the Environment
Pharmaceuticals, Hormones, and Other Organic Wastewater Contaminants
in U.S. Streams, 1999-2000: A National Reconnaissance
Published by Environment Science & Technology. March 15, 2002. (PDF 14K)

U.S. Fish and Wildlife Service & American Pharmacists Association
SMARxT Disposal Public Awareness Campaign
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GETTING RID OF STUFF

Disposal of Unwanted Medicines:
A Resource for Action in Your Community
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You can tell we are a society that takes a lot of drugs (legal ones that
is) by watching commercials. You see ads for anti-depressants,
antacids, and a host of other remedies for ailments we just as soon
not think about. But, what happens to all the prescription or over-the-
counter drugs that are brought home, but for one reason or another,
end up unused?

When people's prescriptions change, their drugs expire or are no
longer needed, these medicines are
typically flushed or thrown away.
Pharmaceuticals thrown in the trash can
leach into the environment; flushed drugs
can kill bacteria that break down waste in
sewage plants, damage septic systems,
and contaminate nearby waterways and
harm aquatic wildlife.

A 2008 Associated Press investigation
found pharmaceuticals in the drinking water
supplies of at least 41 million Americans. In
the course of a five-month inquiry, the AP
discovered that drugs have been detected
in the drinking water supplies of 24 major
metropolitan areas.

IISG has developed a series of toolkits and initiatives to help
communities, schools and individuals develop and promote programs
for safe disposal of unwanted medicine.

 

 

 

Contacts

Susan Boehme
Coastal Sediments Specialist
312-353-4383
boehme.susan@epa.gov

Elizabeth Hinchey-Malloy
Great Lakes Ecosystem Extension Specia
312-886-3451
hinchey.elizabeth@epa.gov
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Safewater Home

For Kids & Students
   Grades K - 3
   Grades 4 - 8
   Grades 9 - 12

For Teachers
   Grades K - 3
   Grades 4 - 8
   Grades 9 - 12

Games & Activities

Other Kids' Stuff

Kids' Health

 

For Teachers (Grades 9-12)

Classroom Lessons (ALL ABOUT PDF FILES)

Tracking Pollution - A Hazardous Whodunit PDF (2pp,
237K) - An activity for the class trying to figure out who is
responsible for the water pollution and who has to pay for the
cleanup in the town of Riverville.
   - Teachers Guide PDF (2pp, 252K)

Building a Model Aquifer PDF (2pp, 256K) - Step by step instruction on
building your own aquifer.

Resource Management: Protecting your Drinking Water PDF (2pp, 176K) -
This activity will help you estimate your ground water vunerability.

Decision Making - A Mock Town Meeting on a Proposed Tank Farm PDF
(2pp, 208K) - Your class will represent all of the citizens of Priceford. A
major corporation wants permission to build a tank farm just outside of
the town and both sides must be heard at a town meeting in your class.

Water Filtration PDF (2pp, 186K) - A class activity to demonstrate the
procedures that municipal water plants may use to purify water for
drinking.

Interactive Water Filtration Instructions * - A step-by-step instruction
on how to complete this in class activity complete with narration and

visual support. You can jump from section to section and repeat as
necessary. (Some of the links in this game are to external sources not hosted on
EPA's web site )

Protecting America's Public Health - Safe Drinking Water Act - This web
site contains an informative poster and CD-ROM that illustrates how
everything we do can effect our drinking water.

The Water Source Books - The Water Sourcebooks contain 324 activities
for grades K-12 divided into four sections: K-2, 3-5, 5-8, and 9-12. Each
section is divided into five chapters

Games & Activities (ALL ABOUT PDF FILES)

Question & Answer Game PDF (2pp, 128K) -  A card game that you can
print and cut apart the individual cards. The game is played by one team
reading the Answer from the card and the other team has to guess the
correct Question that relates to the Answer.

Interactive Question & Answer Game * - A flash animated game that
gives the Answer and you have to choose the correct Question from

three possible answers. The game lets  you know instantly if you have
the right answer.

Build Your Own Watershed - A class activity to illustrate the basic
properties of a watershed.
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You are here: EPA Home Pesticides Kids Learn About Chemicals Around Your House Test
Your Knowledge Questions

Test Your Knowledge: Questions
Instructions: Select the best answer from the choices for each question.

1.   On the label of a product, what does a skull and cross bones mean? (Justin, Age 14, Kentucky)

A. The product has been pirated and is an imitation of the real product.
B. The product is poisonous.
C. Not sure or don't know.

(answer)

2.   A 20-month-old Detroit girl is being treated for poisoning after ingesting a hair oil that does not
contain a warning to parents about its danger. The girl, who is in good condition and under observation at
Children's Hospital of Michigan in Detroit, took a sip of Luster's Pink Hair Oil, doctors said. (Excerpted
from the Detroit Free Press, May 10, 2002).

What can you do in your home to prevent an accident like this from happening?

A. Tell your sisters and brothers not to get into stuff that doesn't belong to them.
B. Keep household products, even personal care products like shampoos or perfumes, and
medicines out of reach of children.
C. Don't buy that kind of hair oil any more.
D. Not sure or don't know.

(answer)

3.   You can get more information about pesticides from:

A. National Pesticide Information Center (NPIC).
B. National Pesticide Information Office (NPIO).
C. Master-of-Pests, USA.
D. not sure or don't know.

(answer)

4.   Your big sister has to finish cleaning the bathroom before she can go out with her friends. She is
using a toilet bowl cleaner your mom gave her. She thinks the job will go much faster if she adds some
bleach too. What should you tell her?

A. Go ahead, using two chemical products will clean the toilet twice as fast.
B. Go ahead, but hold your breath because using both products will cause a really strong
smell.
C. Never mix a chlorine bleach with any other household or cleaning products. I'm getting
Mom.
D. Not sure or don't know.

(answer)

Learn About Chemicals Around Your House
Last updated on Tuesday, November 24th, 2009.

http://www.epa.gov/kidshometour/test/questions.htm
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 5. If you need a toxic product for school, should you ask your mom first? (Kate, Age 5, New York)  

True or False  

(answer)  
6. Can insects be beneficial or useful?  

A. Yes, some insects can be beneficial.  
B. No, insects cause damage to plants, spread disease and can bite humans.  
C. Not sure or don't know.  

(answer)  

7.   Your Dad has just finished changing the oil in his car. What should he do with the used oil?  

A. Pour it back into an empty motor oil container and put it in the trash.  
B. Pour it back into an empty motor oil container and recycle it. C Pour it on the ground.  
D. Empty it into an outside drain.  
E. Not sure or don't know.  

(answer)  

8.   A mobile home "exploded" yesterday after insecticide from three aerosol bug bombs came in contact 
with the pilot light of a gas stove. Ethel Marie Gue, of the Bryans Road Mobile Home Park, put the six-ounce 
aerosol bug bombs in a kitchen cabinet shortly after 10 a.m. She was sitting in the living room when the cans 
exploded minutes later. The trailer's walls were bowed and most of the windows were blown out, but there 
was no fire. (Excerpted from the Washington Post, February 21, 2000)  

What mistakes did Ethel Marie make?  

A. She used an aerosol can near the pilot light of her gas stove. (A pilot light is a small flame 
that ignites the gas from the stove burners.)  
B. She stayed in the trailer while the insecticide was being released from the bug bombs.  
C. She used them in a mobile home.  
D. A and b.  
E. Not sure, don't know.  

(answer)  

9.   A mobile home "exploded" yesterday after insecticide from three aerosol bug bombs came in contact 
with the pilot light of a gas stove. Ethel Marie Gue, of the Bryans Road Mobile Home Park, put the six-ounce 
aerosol bug bombs in a kitchen cabinet shortly after 10 a.m. She was sitting in the living room when the cans 
exploded minutes later. The trailer's walls were bowed and most of the windows were blown out, but there 
was no fire. (Excerpted from the Washington Post, February 21, 2000)  

What mistakes did Ethel Marie make?  

A. She should not have used bug bombs at all.  
B. She should not have set them off near an open flame.  
C. She should have read the label on the cans of bug bomb.  
D. She should have only used one and not three cans.  
E. Not sure, don't know.  

(answer)  
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10. Name a type of pesticide used in swimming pools.              
A. Algicide 
B. Herbicide  
C. Scumicide 
D. Not sure, don’t know            
               (answer)  
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Youth Water Education Resources
Youth have an important role in source water protection. Individually, as
members of a family and community, and as future citizens, the youth of today
have the power to act as catalysts to initiate change and guide development of
future activities to ensure the health of the nation's drinking water sources. The
Environmental Resources Center, in collaboration with a variety of partners in
the public and private sector, offers the following programs for promoting youth
water resource education:

Links
Agua Pura - a manual for planning a workshop for leaders in Latino
communities that want to promote involvement of Latino youth in water
stewardship projects.

Cooperative Extension Supports Youth Environmental Stewardship
(CESYES) - a national project that seeks to strengthen the abilities of
Extension educators, 4-H county and state faculty, and professionals from
other natural resources agencies to serve communities, youth leaders and
youth.

Educating Young People About Water - provides the guidelines and
materials to develop a community-based, youth water education program
that targets youth and links key community members in partnerships--all
working toward common water education goals.

Assessing National Water Quality Education Needs for the
Nonformal Youth Audience (1992) - served as the spring board for
many of the youth education resources listed on this Web page. It
began as a 1991 request to identify youth water education needs
across the country. ERC embarked on an exhaustive effort to identify
youth water education resources, along with state, federal and NGO
assessments of water education needs. As part of the study, we
developed national criteria for reviewing youth water education
curricula and a system for making the findings about specific
curriculum available via the Internet. In the process we reviewed
approximately 1000 water education resources, which helped us to
identify specific gaps in youth water education. The study resulted in
19 findings, and a suggested list of 18 short and long term needs.
These are still relevant in 2009 and many have not yet been
addressed. 1992 Study Bibliography

Evaluating US Geological Survey (USGS) Water Education Resources -
helps educators evaluate uses of USGS materials and determine future
needs for educators. Summarizes the focus group strategies developed to
provide an assessment of the USGS water posters, other USGS earth
science education materials, and future education resource needs for
educators.

Give Water A Hand - helps youth solve real water problems in their own
communities with the aid of two guides-the youth Action Guide (also
available in Spanish) and an accompanying Leader Guide.

Holding onto the GREEN Zone - A Youth Action Guide for the Study and
Stewardship of Community Riparian Areas - http://www.uwex.edu/erc/youth
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/riparian.html

The new Earth science curriculum, Holding onto the GREEN Zone, is a
product of the Initiative that will encourage collaboration between land
managers and youth educators/leaders to promote conservation of fragile
riparian resources. Through the processes of science inquiry and
experiential learning, learners will enhance their science knowledge and
come to understand the importance of preserving and restoring riparian
ecosystems.

The Youth Riparian Education Initiative is a collaboration of federal
agencies and land grant universities to provide resources to engage youth
in stewardship activities that support the Bureau of Land Management
(BLM) and the U.S. Forest Service (USFS) riparian restoration goals.
Project resources were primarily designed to help land managers
communicate with the public about management techniques and decisions.

National Extension Water Outreach Education - facilitates access to
resources and best education practices.

Project WET Wisconsin - facilitates and promotes youth knowledge and
stewardship of water resources through the development and dissemination
of teaching materials-the Project WET Curriculum and Activity Guide for
Grades K-12.

Source Water Education - an evaluation of K-12 water education materials
for topic areas related to drinking water sources. The report identifies youth
curricula that meet source water education needs. It also outlines gaps that
could be filled through expansion of existing materials, or creation of new
source water education materials. Educators will find appendices useful in
clarifying needs for developing curricula or in developing new curricula.
Appendices include a bibliography of source water education materials and
recommendations for what to include in a source water curriculum. A
worksheet is provided to simplify the review of curricula according to priority
criteria.

Water Action Volunteers (WAV) - a program for both kids and adults who
want to learn about and improve the quality of Wisconsin's waterways
through projects and hands-on activities. WAV volunteers across Wisconsin
are learning about the environment while taking action to keep their local
community waterways clean.

Youth as Partners, A Cooperative Extension Service investment in
community-based environmental education, 1991–1998 - The report
describes impacts on youth water education nationally, as an outcome of
development and dissemination of the Educating Young People About
Water and Give Water A Hand resources. Impacts are summarized
according to three priority themes: involving youth in communities;
supporting educators and leaders; and building and fostering partnerships.

© 2009 by Board of Regents of the University of Wisconsin System.
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