Lessons for
Erie Times-NIE
9/25/12
Welcome back

We have a great year planned with lots of local
science with connections to the Great Lakes and
beyond for you and your students.
Information for this week’s lessons are below
with complete lessons for this and every week at the
goerie.com/nie website to correspond with the
Tuesday “Reconnect with your environment” pages in
the Erie Times-News.

Find two special NIE
publications on PPCPs at the
PA Sea Grant Website
http://www.seagrant.psu.edu/
publications/greatlakes.htm
Dose of Reality and
Hidden chemicals in your
water
The regular Tuesday NIE
Environment page (often found in
classified section)

Lessons will be posted a week ahead of time so
you have more time to study the lessons before the
pages publish each week.
If you have any questions or would like to share
your success with using the pages and lessons in your
classroom please email me at axm40@psu.edu. Be
sure to check out the regular weekly Environment
page in the newspaper (it can often be found in the
classified section but does move on occasion).
If you don’t already receive the sponsored
Tuesday environment pages be sure to order at
www.goerie.com/nie. First come first
served. Once the free papers are gone
their is a charge so don’t delay.

Please stay in touch,
Anna

Lake Erie
Chemicals in pharmaceuticals and personal care
products (PPCPs) are getting into our water!

Great Lakes Watershed Facts

Water Retention Time
Lake Erie - approximately 2.6 years
Lake Superior - approximately 200 years
An unfortunate byproduct of the high standard of living enjoyed by developed nations is a heavy reliance on chemicals.
Chemicals are used in agriculture and industry and are unintentional byproducts of many human activities. Many of the
chemicals that we have become so dependent on are entering our Great Lakes as toxic fallout from the air but many more
are entering our waste stream from everyday products that include pharmaceuticals, personal care products and products we
use in our homes and on our gardens. When you multiply these by the millions of people who use them we have a problem
that we all need to work on.
You can pick and choose which ones you feel you have the time to do. However please be sure to address this issue with
your students since it is one of the most pressing problems we all face.
Will they have enough knowledge to protect our rivers, streams, lakes and ocean and drinking water?
Education first - then action. Ask your students what they can do right away to show they can make a difference. The
activity below is a simple one to consider.

Everyone must realize we have a limited supply of
freshwater before they understand why it is so
important that they protect this most precious
resource. This is a great activity to make all age
groups aware.
Activity: Students remove measured amounts of water from a five-gallon bucket,
simulating the amount of fresh water available on earth.
Grade Level: 4-8
Subjects: Science, social studies
Setting: Classroom
Duration: 1 hour
Key terms: Freshwater, Groundwater, Salt Water, Surface Water

OBJECTIVES
After participating in this activity, students will:
•

Experience the relative scarcity of freshwater on the planet

•

Explain why some of the earth’s water is not easily accessible

SUMMARY
Even though the earth contains an abundance of
water, only a small percentage is fresh water. An
even smaller amount of this freshwater is
accessible and usable by the people and animals
that need it. As the human population grows, the
amount of freshwater available per person
shrinks. The relatively small amount of available
freshwater demonstrates how critical it is for
everyone to help maintain clean, healthy lakes and
streams.

BACKGROUND
Oceans and seas contain more than 97 percent of
the water on the planet. Because it is salt water,
it is not healthy for humans and animals to drink.
The remaining supply of water on Earth is fresh
water.
The amount of freshwater available for use by
living beings is very small (See chart). The Great
Lakes contain 20 percent of the world’s supply of
surface freshwater. Other reservoirs of freshwater
are not available for use by humans. For
instance, more than 2 percent of the Earth’s

freshwater is “locked” in ice
caps and glaciers.
The Earth’s supply of water
remains the same: the planet
has as much water as it will
ever have. Yet world
population continues to
grow. The relatively small
amount of available
freshwater supports more
than 6 billion people. As
this number increase, the
amount of fresh water available per person
decreases. Thus maintaining the quality of the
Earth’s available fresh water is vitally important.
Amount of water in each major reservoir on Earth:
Saltwater in oceans:
97.2%
Ice caps and glaciers:
2.14%
Groundwater:
0.61%
Surface water:
0.009%
Soil moisture
0.005%
Total:
100%
ADAPTED FROM FISHERIES LEARNING ON THE WEB
HTTP://WWW.MISEAGRANT.UMICH.EDU/FLOW
DEVELOPED BY MICHIGAN SEA GRANT COLLEGE PROGRAM

How Big is a Crowd?

It is very important that students consider
that a big part of this problem is when you
multiply the number of people times the
PPCPs that are being used on a daily basis
that are getting into our water resources.

The Great Lakes and the surrounding land provide many resources for the people who live in the area. Water
IRUGULQNLQJDQGLQGXVWU\ÀVKIRUIRRGPLQHUDOVDQGRWKHUUHVRXUFHVDUHDEXQGDQW+RZHYHUSHRSOHFKDQJH
the landscape. They create wastes and add chemicals to the environment when they use resources, and these
FDQEHKDUPIXO:KHQPDQ\SHRSOHDUHFRQFHQWUDWHGLQRQHDUHDWKH\PD\FRPSHWHIRUUHVRXUFHV,QDGGLWLRQ
the wastes these people generate tend to concentrate in the area immediately around them and may cause polOXWLRQSUREOHPV
8QOLNHRWKHUDFWLYLWLHVLQWKLVYROXPHWKLVLVZULWWHQWRDQGFRQGXFWHGE\WKHWHDFKHU

OBJECTIVES
:KHQVWXGHQWVKDYHFRPSOHWHGWKLVDFWLYLW\WKH\ZLOOEHDEOHWR
 &RPSDUHWKHUHODWLYHVL]HVRIWKHÀYH*UHDW/DNHVDQGWKHLU
human populations.
 'HVFULEHVRPHRIWKHSUREOHPVWKDWDULVHZKHQPDQ\SHRSOH
depend on a limited resource.

PRE-LAB
1. Cut lengths of string and tie the ends together to make loops
SURSRUWLRQDOWRWKHDUHDVRIWKHÀYH*UHDW/DNHV6XJJHVWHG
lengths in meters are given for groups of less than 30 and
more than 30 participants.
String Lengths Needed
Class Size
less than 30
greater than 30
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 'HFLGHKRZPDQ\VWXGHQWVZLOOEHSRSXODWLQJHDFKRIWKH
ODNHV8VHWKHFKDUWRQWKHQH[WSDJHWRDVVLJQQXPEHUVRI
VWXGHQWVWRUHSUHVHQWWKHUHODWLYHQXPEHUVRISHRSOHOLYLQJ
DURXQGHDFKODNH1XPEHUVDUHJLYHQIRUERWK8QLWHG6WDWHV
DQG&DQDGLDQUHVLGHQWV 86&DQDGD 5HPHPEHUWKDW/DNH
0LFKLJDQLVWKHRQO\*UHDW/DNHWKDWVKDUHVQRERUGHUZLWK
Canada.

Great Lakes Overview
COSEE Greatest of the Great Lakes—A Medley of Model Lessons

A1

Materials
• Ball of string.
• Masking tape.
• Area, Population, and Fish Production
WDEOHV
• 100 (minimum) wrapped candies or peanuts in shells.
SDSHUEDJV

Earth Systems Understandings
7KLVDFWLYLW\IRFXVHVRQ(68 EHDXW\DQG
value), 2 (stewardship), 4 (interactions), and
 FDUHHUVDQGKREELHV 

Source
This activity originally came from Supplemental Curriculum Activities to Accompany
Holling's Paddle-to-the-SeaE\0DUFLD/
Seager, Rosanne W. Fortner, and Timothy
A. Taylor.

Note
You may want to invite another class to
share in this activity, especially if your class
KDVOHVVWKDQSHRSOHLQLW/DUJHUQXPEHUV
RISDUWLFLSDQWVEHWWHULOOXVWUDWHWKHGLIIHULQJ
concentrations in population throughout the
Great Lakes region.

ES-EAGLS—Great Lakes Environmental Issues
©The Ohio State University, 1997.

Eliminating our reliance on drugs as easy fixes for preventable illnesses would greatly reduce their
use and keep both the environment and people healthy. Prevention really is the best cure and it will
certainly be less expensive than trying to remove all the drugs and toxins from the environment!
Making better purchasing decisions on which products we use is another.
Ask your students to share this list with their family members and come back with three actions they
and their families will take to solve this problem.
11T
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Ask ...

USDA

What can you do to improve your health to avoid preventable
diseases? Join others in your community to improve and protect water
quality and health for our children and future generations.

PHOTOS8.COM
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Ask yourself if you exercise enough. Ask your doctor to prescribe a
healthy diet and exercise regimen. Take proactive steps to avoid
prescription medicines on a “maintenance” basis.

WIKIPEDIA COMMONS

Ask yourself if you eat enough vegetables. Ask your grocer if the
vegetables and fruits were raised without dangerous toxins and if they
sell organic alternatives.

Yourself or the person who does
the buying in your home:
▀ Do these products contain
toxic chemicals?
▀ Are there safe alternatives I
can buy? www.ewg.org has a list
of chemicals to avoid and safe
alternatives
Your doctor:
▀ Is this medicine necessary
if I change my eating, smoking,
exercise habits?
▀ Do you consider environmental impact when prescribing?
▀ Is there a safer alternative?
▀ Do you eliminate waste by
providing trial packs before writing a full prescription?
Your pharmacist:
▀ Which drugs have the highest
eco-toxicity?
▀ Do you take back unused and
expired drugs? If not, why not?
▀ Do you sell safe personal
care products that don’t contain
toxins?
Your insurance company:
▀ Do you invest and pay for
“proactive health care” like fitness center visits?
Your butcher and grocer or the
manager where you shop:
▀ Do you sell meat products
without artificial hormones and
antibiotics?
▀ Do you stock cosmetics and
other personal care products
that don’t contain toxins?
Your local, state, and federal
agencies responsible for managing
water quality and fisheries:
▀ What do you know about
PPCPs and other emerging contaminants?
Your local, state, and federal
elected officials:
▀ What are you doing to enforce current laws?
▀ Have you introduced new
laws to keep these toxins out of
our environment?
▀ When will we have guidelines and take-back programs to
dispose unused PPCPs and other
toxic products safely?
▀ What are you doing to support green solutions to eliminate
toxins?
▀ Are you supporting research
and enforcement with adequate
funding?
▀ How are you supporting
wastewater treatment facilities
upgrades to eliminate raw sewage and other toxins from our
waterways?
▀ What are you doing to control
problems caused by CAFOS (factory farms)?
Your family and friends:
▀ Do you know about the toxins contained in products we use
every day and the dangers they
pose for wildlife and people?
▀ What are you doing to keep
toxins out of the environment?

CONTRIBUTED PHOTO

Ask your doctor and pharmacist to review your total medication
consumption to eliminate unnecessary ones. Keep a list of all
medications you take, including over-the-counter ones.

CONTRIBUTED PHOTO

Ask water quality and fisheries managers if they test for PPCP toxins
and if they report their findings to the state and federal government
and their customers.

PHOTOS8.COM

Ask your veterinarian if he or she promotes a healthy diet and exercise
instead of pharmaceuticals to treat your pet. Ask the vet how he or she
disposes unused medication.

Environmental
Health
Education
Lesson Plans
For All
Grade Levels!

This is an exceptional resource that addresses all consumer products. It fits nicely with our topic
of Pharmaceuticals and Personal Care Products.
The unit on advertising is especially pertinent for the overuse of PPCPs in our society today. I
highly recommend you do at least this one lesson after having students read the “Hidden
dangers in your water.” It could easily be used for grades 5 and up and even younger since
advertising plays a huge role in why young people buy or ask for consumer items. Getting them
to think about how advertising sways their purchasing habits is the first step to keeping
chemicals out of our environment.
Find the lessons here.
https://www.facingthefuture.org/Default.aspx?tabid=550&ProductID=1

Buy, Use, Toss? A Closer Look at the Things We Buy
Price:
Buy, Use, Toss? is an interdisciplinary unit that includes ten fully-planned lessons.
This unit is correlated with national science and social studies standards and will lead
your students through an exploration of the system of producing and consuming
goods that is called the materials economy. Students will learn about the five major
steps of the materials economy; Extraction, Production, Distribution, Consumption,
and Disposal. They will also be asked to analyze the sustainability of these steps,
determining how consumption can benefit people, economies, and environments.

•
•
•

Grades: 9-12
Subjects: Science, Social Studies
Two-Week Curriculum Unit: 105 pages

Toxic Chemicals in the Great Lakes—1 of Two Activities

Where Do All the Toxins Go?
these two activities are focused on other contaminants,
(Internal View) While
the problems are the same for PPCPs. Be sure to talk about
the fact that waste water treatment and water treatment
plants were not designed to take them out.

An unfortunate byproduct of the high standard of living enjoyed by developed nations is a heavy reliance on
chemicals. Chemicals are used in agriculture and industry and are unintentional byproducts of many human
activities. Many of the chemicals that we have become so dependent on are entering our Great Lakes as toxic
fallout from the air.
In what ways do chemicals present a problem in the Great Lakes ecosystem? Not very often do we hear about
massive kills from chemicals. The effects are much more subtle. Many chemicals enter the food chain at the
lower end and accumulate and magnify within organisms throughout the chain. Those carnivores at the top
of the food chain, including humans, have the highest levels of these toxins in their bodies. One of the foods
WKDWLVSRSXODUZLWKKXPDQVLVÀVK³IDWW\ÀVKVXFKDVWURXWDQGVDOPRQDFFXPXODWHWKHPRVWWR[LQVWKURXJK
WKHIRRGFKDLQDQGODUJHUÀVKDUHWKHPRVWGDQJHURXV3HRSOHDUHZDUQHGQRWWRHDWÀVKWKDWH[FHHGDFHUWDLQ
OHQJWK VXFKDVEURZQWURXWRYHULQFKHVLQ/DNH2QWDULR DQGWRUHVWULFWFRQVXPSWLRQRIVPDOOHUÀVKRI
these species.
The characteristics of a chemical that determine whether or not it will be an environmental hazard are: its
WR[LFLW\LWVSHUVLVWHQFHDQGLWVDIÀQLW\IRUZDWHU&KHPLFDOVWKDWKDYHQRDIÀQLW\IRUZDWHUWHQGWRKDYHDQ
DIÀQLW\IRUOLSLGV IDWV 7KH\FRPELQHZLWKWKHIDWW\VXEVWDQFHVLQDQRUJDQLVP·VERG\DQGLISHUVLVWHQWZLOO
remain with the organism until it dies or is consumed.
3&%V SRO\FKORULQDWHGELSKHQ\OV 
are a class of toxic chemicals that
DSSHDULQPDQ\*UHDW/DNHVÀVK
They were frequently used as coolants, especially around electric
transformers, because they conduct
heat but not electricity. All producWLRQRI3&%VZDVVWRSSHGLQ
after it was discovered how toxic
they were. However, they do not
break down in nature, and many
products containing them are still
around. As old transformers and
other such equipment are discarded,
3&%VPD\OHDNLQWRWKHDLURUZDWHU
3&%VWKHQHQWHUWKHPDULQHIRRG
chain and collect in the fatty tissues
RIÀVK3&%VFDXVHFDUQLYRUHVVXFK
as cormorants, and scavengers such
as gulls, to develop reproductive
problems or deformities.

Issues
COSEE Greatest of the Great Lakes—A Medley of Model Lessons

BIOMAGNIFICATION OF PCBS
3K\WRSODQNWRQ
0.025 ppm
Zooplankton
0.123 ppm
Herring Gull Eggs
124 ppm

Rainbow Smelt
1.04 ppm

Lake Trout
4.83 ppm

The Great Lakes. An Environmental Atlas and Resource Book.3URGXFHGE\
(QYLURQPHQW&DQDGDDQG86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ DQG
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ES-EAGLS—Great Lakes Environmental Issues
©The Ohio State University, 1997.

Toxic Chemicals in the Great Lakes—2 of Two Activities

Where Do All the Toxins Go?
(External View)

BioaccumulationLVWKHEXLOGXSRIFKHPLFDOVLQDQRUJDQLVP·VERG\²WKHORQJHUDQRUJDQLVPOLYHVWKHPRUH
LWDEVRUEV:KHQDQROGHUODUJHODNHWURXWLVFDXJKWWKHFRQFHQWUDWLRQRIWR[LQVLQLWVERG\FRXOGEHDPLOOLRQ
WLPHVWKDWRIWKHRULJLQDOFRQFHQWUDWLRQVLQWKHZDWHU%LRPDJQLÀFDWLRQUHVXOWVZKHQWR[LQVEHFRPHLQFUHDV
LQJO\FRQFHQWUDWHGDVWKH\SDVVWKURXJKWKHIRRGFKDLQ:KHQDÀVKIHHGVRQ]RRSODQNWRQIRUH[DPSOHWKH
ÀVKWDNHVXSWR[LQVLQDOORIWKHSODQNWRQLWHDWV,QWKHÀVKPDQ\RIWKHWR[LQVDFFXPXODWHLQLWVIDWW\WLVVXHV
:KHQDJXOORUDQHDJOHIHHGVRQWKHÀVKWKHELUGWDNHVXSDOORIWKHWR[LQVWKHÀVKKDVDFFXPXODWHGIURPDOO
WKHFRQWDPLQDWHGRUJDQLVPVLWKDVHYHUHDWHQ7KHUHIRUHWKHKLJKHUXSDQRUJDQLVPLVLQWKHIRRGFKDLQWKH
JUHDWHUWKHDPRXQWRIWR[LQVLWLVOLNHO\WRFRQVXPH
Earth Systems Understandings
7KLVDFWLYLW\DGGUHVVHV(68 VWHZDUGVKLS 
 VFLHQFHSURFHVVHV DQG LQWHUDFWLRQV 

Materials
(DFKJURXSZLOOQHHG
&RS\RI7DEOH
&RS\RIhuman activities and industry
FDUGV SDJH 
toxinFDUG
&RS\RIfood chain cards SDJHV 
&RS\RIeffects of toxinFDUGV SDJH 
6FLVVRUV
3RVWHUERDUGRUEXWFKHUSDSHU
*OXH

0XQLFLSDO
ZDVWH
LQFLQHUDWRU

OBJECTIVES
:KHQ\RXKDYHFRPSOHWHGWKLVDFWLYLW\\RXVKRXOGEHDEOHWRGH
VFULEHKRZELRDFFXPXODWLRQDQGELRPDJQLÀFDWLRQRIWR[LQVLQWKH
IRRGFKDLQFDXVHKHDOWKGLVRUGHUVLQKXPDQVDQGDQLPDOV

PROCEDURE
1. The teacher has prepared cards for the teams. Each of the eight
WKHPHV ¿VKPDPPDOVHWF LVRQDGLIIHUHQWFRORU
 :RUNLQJURXSVRIWKUHHWRIRXUSHRSOHWRPDNHDSRVWHU)LUVW
 DVVHPEOHDUHDVRQDEOHIRRGFKDLQIURPWKHFDUGV\RXKDYH
(DFKJURXSZLOOEHJLYHQRQHWR[LQFDUGDQGDOORIWKHRWKHUFDUGV
LQRUGHUWRWUDFHWKHWR[LQIURPLWVRULJLQWRLWVHIIHFWVLQKXPDQV
DQGRURWKHUDQLPDOV7DEOHZLOOSURYLGHVRXUFHDQGHIIHFWLQIRU
PDWLRQRQWKHWR[LQV
+DYHHDFKJURXSVKRZLWVIRRGFKDLQSRVWHUWRWKHFODVVDQGH[
SODLQWKHLQWHUDFWLRQVWKH\KDYHOLQNHGWRJHWKHU

0HUFXU\
0D\Á\
1\PSK

/DNH
trout
Bald
Eagle

+XPDQV

Brain damage
LQKXPDQV

Issues
COSEE Greatest of the Great Lakes—A Medley of Model Lessons

Damage to
KXPDQQHUYRXV
V\VWHPDQGOLYHU

*

'HDWKLQÀVK
and wildlife

ES-EAGLS—Great Lakes Environmental Issues
©The Ohio State University, 1997.
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The Lake Erie Food Web lessons are a perfect opportunity for
students to think about how toxins we put in the environment make their way
up the food chain right in their own backyard! You will find the entire NIE page
in the Tuesday newspaper most likely in the classified section of the newspaper
near the comics.
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Lake Erie Food Web

Food Web based on model constructed for “Impact of Exotic Invertebrate Invaders on Food Web Structure and Function in the Great Lakes: a Network Analysis Approach”
by Mason, Krause and Ulanowicz—2002 Modifications for Lake Erie —2008

