






Attachments: 

Summary of the student quiz report ,....,.. 

Detailed report of expenses including copies of receipts 

Samples of materials or work pertaining to the project 
Foldable Samples .r 
Storm Drain Brochure Sam 
Storm Drain Survey 
Activity Sheet 
Reclamation's Central California Area Office-Garden Plant List 
The Miracle of Water 
Science in the News 
Water Curriculum Workshop 
Project WET RWA Water Conservation Workshop 
Certificate of Completion-6 hours 
Water Requirements 
You, too, Pollute 
Water-The River of Life 
Take the Blue Thumb Pledge 
Landscaping Tips 
Effie Yeaw Center 

Photos or video of project activities on CD- ROM or DVD 
Included 



PRE AND POST TEST RESULTS 

2 10.00 13.00 43.48 11 91.67 

3 6.00 17.00 26.09 9 3 75.00 

4 7.00 16.00 30.43 6 6 50.00 

5 17.00 6.00 73.91 8 4 66.67 

6 18.00 5.00 78.26 7 5 58.33 

7 13.00 10.00 56.52 12 a 100.00 

8 20.00 3 .00 86.96 10 2 83.33 

9 19.00 4.00 82.61 a 12 

10 8.00 15.00 34.78 5 7 41 .67 

Average 12.80 10.20 55.65 7.20 4.80 66.67 
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Overall Results 


WET PRe Test Average: 47.08% 


WET PRe Test 


Gmde: 6th Gmde 

SubJec!: Elective 
Data: 

1 	 When we use the word watershed we mean 
A where we keep our tools 

~ 	B all the land where the water flows 
c the name of the water district 

D where the drain holes are located 

2 	 Water that flows into storm drains goes 
through treatment before it enters our creeks 
and rivers. 

True 

~ False 

3 	 You can help protect our waterways by: 

A taking your car to a car wash 

B using less fertilizer and pesticides 

c taking leftover paint and oil to a 


hazardous waste center 
D picking up pet west and disposing it 

properly 
~ 	E all of the above 

F 

G 

Correct answer: B 

A=O 
B = 10 

C = 1 
D = 12 

Correct answer : False 

True = 10 
False = 13 

Correct answer: E 

A = 1 

B = 0 

C = 10 
D=6 
E = 6 
F = 1 

G=O 



.l 	 Waste water from our homes and 
stormwater from streets and parking lots end 
up at the same place for filtering and 
cleaning. 

, Yes 

,"+ No 

5 It Is important to pick up your pet's waste so 
that it doesn't pollute our local waterways. 

I True or False 

I~ True 

False 

Stormwater runoff is 


A rain 

B melted snow 

C irrigation 


~ D all of the above 

E 


F 


G 


7 Are you the solution to stormwater pollution? 

~ Yes 

No 

8 Pollution from products created to make life 
easier for people is hurting our rivers. 

~ True 

False 

Correct answer: No 

Yes = 16 

No = 7 

Correct answer: True 

True = 17 

False = 6 

Correct answer: D 

A = 1 

B = 3 

C = 1 

D = 18 

E=O 

F = 0 
G=O 

Correct answer: Yes 

Yes = 13 
No = 10 

Correct answer: True 

True = 20 

False = 3 
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9 California's largest river is 
A Merced 

~ 6 Sacramento 
c American River 
o San Joaquin River 

E 

F 

G 

10 How many stormdrains are on our 
campus? 

~ A 15 
6 20 
c 8 

o 5 

E 

F 

G 

Correct answer: 6 

A=O 
6 = 1 

C = 19 
0=3 

E=O 
F=O 
G=O 

Correct answer: A 

A=8 
6= 2 

C = 13 

0=0 

E = 0 
F=O 
G=O 



End of Project Budget Report 

Will Rogers Middle School 
Stenciling Champaign 

~ Storm drain stenciling campaign 

Rainwater Catchment Systems 
~ 8 - 50 gallon drums for courtyards 
Building materials to build 10 Eco-block 

rainwater catchment systems 

(lumber/p'lumbing) 
~ Solar Water Fountains 
~ Natural vegetation and native plants 

2011 Earth Day- A Community Event 
~ Office Supplies (ink, paper, etc) 

~ Displays, photo paper, signage 
~ Die Cuts 
~ Brochures, advertisement 

Water Quality Testing Equipment: 
Probeware, SPARK Systems (PASCO), ProScope, USB 

Aqua Scope, Waterproof EcoTestr, Water Sampler 

w.E.T. PROJECT T-Shirts, vests, logo wear which 

promotes our project on field trips 

Field Experiences: Transportation 
Walking Field Trip 
American River Parkway Ancil Hoffman/Effie Yeaw 
American River Water Education Center 

C.S.U.S. Aquatics Center 

SACRAMENTO Donations 
No charge 

$801.02 $350.00 
$70.00 

$30.00 

$184.90 	100+ Volunteers 

4 Hours=400 m/hrs 

$853.69 PASCO Sensors 

Site Demonstration 

$185.39 

no charge 

$150.00 

$175.00 

$150.00 


$2,500.00 

http:2,500.00






Drought Resistant Garden Plants

Botanical name Common name CA Native Bird or Butterfly  water usage Type 
TREES  

Acer rubrum 'Red Sunset' Scarlet Maple Attracts Birds & 
Butterflies

mod-reg water 
usage tree 

Aesculus californica California Buckeye CA native Attracts Butterflies drought tolerant tree 
Arbutus 'Marina' Marina Strawberry Tree  drought tolerant tree 
Calocedrus decurrens Incense Cedar CA native  drought tolerant tree 

Chionanthus retusus Chinese Fringe Tree female tree attracts 
birds

mod-reg water 
usage 

tree 

Cornus nuttallii Western Dogwood CA native Attracts Birds & 
Butterflies low water usage tree 

Crataegus laevigata 'Paul's 
Scarlet' English Hawthorne 

Attracts Birds & 
Butterflies

moderate water 
usage tree 

Crataegus phaenopyrum Washington Hawthorne Attracts Birds & 
Butterflies

moderate water 
usage tree 

Lagerstroemia hybrid Crape Myrtle 
Attracts beneficial 
insects drought tolerant tree 

Lagerstroemia indica 'Catawba' Crape Myrtle Attracts beneficial 
insects drought tolerant tree 

Olea europaea 'Swan Hill' Fruitless Olive  drought tolerant tree 

Platanus racemosa California Sycamore CA native Attracts Butterflies
mod-reg water 

usage tree 

Quercus agrifolia Coast Live Oak CA native Attracts Butterflies drought tolerant tree 
Quercus coccinea Scarlet Oak Attracts Butterflies drought tolerant tree 
Quercus douglasii Blue Oak CA native Attracts Butterflies drought tolerant tree 
Quercus kelloggii California Black Oak CA native Attracts Butterflies drought tolerant tree 
Quercus lobata Valley Oak CA native Attracts Butterflies drought tolerant tree 
Quercus suber Cork Oak Attracts Butterflies drought tolerant tree 
Quercus wislizenii Interior Live Oak CA native Attracts Butterflies drought tolerant tree 
Robinia idahoensis 'Purple Robe' Idaho Locust  drought tolerant tree 

SHRUBS & PERENNIALS  

Agapanthus orientalis Lily of the Nile Attracts Butterflies drought tolerant perennial 
Agapanthus orientalis 'Peter Pan' Dwarf Lily of the Nile Attracts Butterflies drought tolerant perennial 
Agave americana var. medio-picta 
'Alba'

White-Striped Century 
Plant 

 drought tolerant perennial 

Arctostaphylos 'Howard McMinn' Manzanita CA native Attracts Birds & 
Butterflies drought tolerant shrub 

Artemisia 'Powis Castle" Silver Spreader  drought tolerant perennial 

Berberis thunbergii 'Rose Glow' Japanese Barberry Attracts Birds mod-reg water 
usage 

shrub 

Buddleja davidii Butterfly Bush Attracts Butterflies mod-reg water 
usage shrub 

Carpenteria californica Bush Anemone CA native  drought tolerant shrub 

Ceanothus 'Concha' Ceanothus CA native Attracts Birds & 
Butterflies

drought tolerant shrub 

Cercis occidentalis Western Redbud CA native Attracts Birds drought tolerant shrub 

Chrysanthemum maximum Shasta Daisy Attracts Butterflies regular water 
usage perennial 

Cistus ladanifer Crimson-Spot Rockrose  drought tolerant shrub 
Cistus x purpureus Orchid Rockrose  drought tolerant shrub 
Cistus salviifolius Sageleaf Rockrose  drought tolerant shrub 

Cornus stolonifera Redtwig Dogwood CA native Attracts Birds 
regular water 

usage shrub 

Echinacea purpurea Purple Coneflower Attracts Birds & 
Butterflies

mod-reg water 
usage perennial 

Eleagnus pungens Silver Berry Attracts Birds low water usage shrub 
Eriogonum umbellatum 
'Polyanthum' Sulfur Buckwheat CA native 

Attracts Birds & 
Butterflies drought tolerant shrub 

Euryops pectinatus 'Munchkin' Euryops Daisy  drought tolerant perennial 
Feijoa sellowiana Pineapple Guava Attracts Birds drought tolerant shrub 
Fremontodendron californicum Flannel Bush CA native  drought tolerant shrub 
Gaura lindheimeri Gaura  drought tolerant perennial 
Grevillea 'Noellii' Grevillea Attracts Birds drought tolerant shrub 
Hemerocallis hybrids Daylily  reg perennial 

Kniphofia uvaria Red Hot Poker Attracts Birds mod-reg water 
usage 

perennial 
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Lavandula angustifolia 'Munstead' Munstead Lavender 
Attracts Birds & 
Butterflies drought tolerant perennial 

Lavandula stoechas 'Otto Quast' Spanish Lavender Attracts Birds & 
Butterflies drought tolerant perennial 

Loropetalum chinense
Razzleberri Fringe 

Flower  
regular water 

usage shrub 

Mahonia Pinnata 'Ken Hartman' California Holly Grape CA native Attracts Birds & 
Butterflies

drought tolerant shrub 

Mimulus aurantiacus Sticky Monkey Flower CA native Attracts Birds & 
Butterflies drought tolerant perennial 

Mimulus 'Pumpkin' Orange Monkey Flower CA native Attracts Birds drought tolerant perennial 
Nandina domestica Heavenly Bamboo  drought tolerant shrub 

Nandina domestica 'Gulf Stream' Gulf Stream Heavenly 
Bamboo 

 drought tolerant shrub 

Nandina domestica 'Fireball' Fireball Heavenly 
Bamboo  drought tolerant shrub 

Penstemon 'Garnet' Border Penstemon CA native Attracts Birds & 
Butterflies

drought tolerant perennial 

Phormium tenax New Zealand Flax  drought tolerant shrub 
Phormium tenax 'Dusky Chief' New Zealand Flax  drought tolerant shrub 
Phormium tenax 'Jack Spratt' New Zealand Flax  drought tolerant shrub 
Phormium tenax 'Maori Maiden' New Zealand Flax  drought tolerant shrub 

Pittosporum tobira 'Variegata' Variegated Mock 
Orange  low water usage shrub 

Polystichum munitum California Sword Fern CA native  
regular water 

usage perennial 

Raphiolepis indica 'Ballerina' Ballerina India 
Hawthorne  drought tolerant shrub 

Rhamnus californica 'Eve Case' Coffeeberry CA native 
Attracts Birds & 
Butterflies drought tolerant shrub 

Rhamnus crocea Redberry CA native Attracts Birds drought tolerant shrub 

Ribes aureum Golden Current CA native Attracts Birds & 
Butterflies

drought tolerant shrub 

Ribes viburnifolium Evergreen Current CA native Attracts Birds & 
Butterflies drought tolerant shrub 

Romneya coulteri Matillija Poppy CA native  low water usage shrub 
Rosmarinus officinalis 'Tuscan 
Blue'

Rosemary Attracts Birds & 
Butterflies

drought tolerant shrub 

Rosa californica California Rose CA native Attracts Birds low water usage perennial 
Salvia apiana California White Sage CA native Attracts Butterflies drought tolerant perennial 

Salvia clevelandii 'Winifred Gilman' Sage CA native Attracts Birds & 
Butterflies drought tolerant perennial 

Salvia elegans Pineapple Sage Attracts Birds & 
Butterflies

drought tolerant perennial 

Salvia greggii Autumn Sage CA native Attracts Birds & 
Butterflies drought tolerant perennial 

Salvia leucantha Mexican Bush Sage 
Attracts Birds & 
Butterflies drought tolerant perennial 

Salvia uliginosa Bog Sage Attracts Birds & 
Butterflies

regular water 
usage perennial 

Santolina chamaecyparissus Lavender Cotton  drought tolerant perennial 
Sedum 'Autumn Joy' Stone Crop Attracts Butterflies drought tolerant perennial 
Teucrium fruticans Bush Germander  drought tolerant perennial 

Tagetes lemmonii Copper Canyon Daisy 
Attracts Birds & 
Butterflies

mod-reg water 
usage perennial 

Tulbaghia violacea Society Garlic  low water usage perennial 

Viburnum tinus 'Spring Bouquet' Viburnum Attracts Birds & 
Butterflies

regular water 
usage 

shrub 

Woodwardia fimbriata Giant Chain Fern CA native  regular water 
usage perennial 

Xylosma congestum Shiny Xylosma  
  
moderate water 

usage 
shrub 

Yucca filamentosa Adam's Needle  drought tolerant shrub 
GROUNDCOVERS, PERENNIALS 
& GRASSES

 

Achillea millefolium Common Yarrow CA native Attracts Butterflies drought tolerant perennial 

Arctostaphylos 'Emerald Carpet' Emerald Carpet 
Manzanita CA native Attracts Birds & 

Butterflies drought tolerant groundcover 

Baccharis pilarus 'Twin Peaks' Dwarf Coyote Brush CA native  drought tolerant groundcover 
Bouteloua gracilis Blue Grama Grass CA native  drought tolerant perennial 
Ceanothus griseus horizontalis 
'Yankee Point' Carmel Creeper CA native 

Attracts Birds & 
Butterflies drought tolerant groundcover 

Centrathus ruber Jupiter's Beard or Red Valerian Attracts Butterflies drought tolerant perennial 
Cistus 'Sunset' Sunset Rockrose  drought tolerant perennial 
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Coreopsis grandiflora Coreopsis 
Attracts Birds & 
Butterflies drought tolerant perennial 

Coreopsis verticillata 'Moonbeam' Coreopsis Attracts Birds & 
Butterflies drought tolerant perennial 

Cotonaster 'Coral Beauty' Cotoneaster Attracts Birds drought tolerant groundcover 
Delosperma cooperi Ice Plant  drought tolerant perennial 
Dymondia margaretae Dymondia  drought tolerant perennial 

Echeveria 'Imbricata' Hen and Chicks  
moderate water 

usage perennial 

Erigeron karvinskianus Santa Barbara Daisy Attracts Butterflies drought tolerant perennial 
Eschscholzia californica California Poppy X  drought tolerant 

Festuca ovina 'Glauca' Blue Fescue  mod-reg water 
usage 

perennial 

Gazania species Gazania  mod-reg water 
usage perennial 

Helianthemum nummularium Sun Rose  mod water usage perennial 

Helictotrichon sempervirens Blue Oat Grass  regular water 
usage 

perennial 

Heuchera 'Santa Ana Cardinal' Coral Bells CA native  mod-reg water 
usage perennial 

Iris douglasiana Pacific Coast Iris CA native  low water usage perennial 
Iris Bearded Iris  drought tolerant perennial 

Juncus patens California Gray Rush CA native  ample water 
usage  

perennial 

Lessingia filaginifolia var. 
californica 'Silver Carpet'

Silver Carpet California 
Aster CA native  drought tolerant perennial 

Mahonia repens Creeping Mahonia CA native 
Attracts Birds & 
Butterflies drought tolerant groundcover 

Miscanthus sinensis Japanese Silver Grass  mod-reg water 
usage perennial 

Muhlenbergia capillaris Pink Muhly  drought tolerant perennial 
Muhlenbergia rigens Deer Grass CA native  drought tolerant perennial 
Muscari armeniacum Grape Hyacinth  bulb 
Narcissus Daffodil  drought tolerant bulb 
Penstemon heterophylla 'Margarita 
BOP' Blue Bedder CA native 

Attracts Birds & 
Butterflies drought tolerant perennial 

Pennisetum orientale Oriental Fountain Grass  drought tolerant perennial 

Rosmarinus officinalis 'Prostratus' Dwarf Rosemary Attracts Birds & 
Butterflies

drought tolerant groundcover 

Sedum oreganum Green Stone Crop Attracts Butterflies drought tolerant perennial 

Senecio mandraliscae Blue Finger    Hardiness 
350  low-mod water 

usage  groundcover 

Sisyrinchium bellum Blue Eyed Grass CA native  drought tolerant perennial 
Stachy's byzantina Lambs Ear  drought tolerant perennial 
Stipa Gigantea Giant Feather Grass  drought tolerant perennial 
Thymus praecox arcticus Creeping Thyme  drought tolerant perennial 
Verbena x hybrida 'Homestead' Verbena Attracts Butterflies drought tolerant perennial 

Zauschneria californica California Fuchsia CA native Attracts Birds & 
Butterflies

drought tolerant perennial 

TURF  
Festuca rubra commutata 
&                                   Festuca 
rubra 'Molate Blue'

No-Mow Fescue           
Chewings Fescue &     
Creeping Red Fescue 

 drought tolerant grass 

90% Mustang Hybrid Tall Fescue 
&                                   10% 
Kentucky Bluegrass

Lawn Sod  mod-reg water 
usage 

grass 

  

American River Water Education Center at Folsom Dam 
Physical Location:  7785 Folsom-Auburn Rd., Folsom, CA 

Mailing address:  7794 Folsom Dam Rd., Folsom, CA  95630 
Phone: (916) 989-7132 or center (916) 989-7100  

Brochure    Directions 

December 10, 2009 

Back  
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Student Fact Sheet F-1 

Water—The River of Life 
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We All Need It 
What do plum trees, 
puppies, porpoises and 
people all have in 
common?  They all need 
water to survive!  Whether 
from oceans, seas, rivers, 

streams or wells, water is what keeps all of 
us alive.  A human being can go weeks 
without food but only days without water.    
Our Watery Earth 

Water is the most abundant 
substance, or thing, on 
earth.  In fact, water covers 
nearly three-fourths of 
Earths surface.  Of all the 

water present on Earth, more than 97% is 
saltwater found within oceans and seas.  
Most of that water is not usable as drinking 
water.  Since human beings cannot drink salt 
water we need fresh water to survive. 
How Much Fresh Water is There? 

Two percent (2%) of the 
water on earth is in the 
form of fresh water found 
in ice caps, glaciers, and 
icebergs.  This fresh water 
is frozen, so it’s not usable 

by living things.  About 1% of the total 
water on Earth is fresh water that is found in 
lakes, streams, rivers, soil and underground 
pools or aquifers.  Although this water is 
usable, most of it is hard to get to.  That 
leaves much less than 1% (about 0.34 %) 
available to humans and animals to drink 
and use.  That’s like having 100 dollars in 
your piggy bank but only being able to use 
34 cents! 
 
 

 

The Water Cycle 
Water goes on amazing 
journeys! It travels the 
world, continually 
recycling itself into 
different forms. The first 
step water takes to recycle 

itself is called evaporation. That’s when the 
heat of the sun evaporates, or turns water 
into vapor or steam.  The steam then floats 
up into the sky and when enough water 
evaporates, it condenses, or collects 
together in a cloud.  Rain, hail, sleet or snow 
then precipitate, or fall, from the cloud onto 
the earth.  Most of this precipitation falls 
into the ocean, but some of it falls onto our 
mountains, rivers and streams refilling our 
fresh water supply.  When water collects in 
a certain location, like a river, this is called 
accumulation.  The endless recycling of 
water is called the water cycle and it’s how 
Earth has maintained its fresh water for 
millions of years.  In fact, it’s possible that 
the last lemonade you sipped, contained 
water that was once drunk by a T-Rex! 
Different Uses of Water 

Human beings use water in 
many ways.  The most 
essential, or necessary uses 
for water are for drinking 
and growing food.  Without 
these things we wouldn’t be 

able to survive.  Unfortunately, a lot of 
people in the world—about 1.1 billion—
don’t have access to, or are able to get, safe 
drinking water.  Compared to this, the 
United States as a whole uses four times 
more water than the world average!  



Other human uses for water include growing 
crops to feed cattle and other livestock, 
cleaning and cooling machines in factories, 
growing cotton for fabric, watering the lawn 
and garden, taking a bath or shower, 
washing clothes, filling swimming pools and 
artificial lakes, watering golf courses, and 
many other uses. 
“Eating” up our Water 

A lot of the water we 
consume or use up, isn’t 
for drinking, but for 
growing grains to feed 
animals like cows, pigs 
and chickens that we then 
f fact, it takes about 600 

gallons of water to make one single 
hamburger!  That’s because hamburgers
come from cows, and cows eat a lot of grain 
before they are turned into hamburgers.
order to grow all the grain that a cow eats 
during its lifetime, a lot of water is needed.
That’s why some people help conserve 
water by choosing to eat less beef.  This can
save hundreds of gallons of water a day!  
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Even though it seems lik
we have an endless supply
 fresh, clean water, we 

don’t.  Today, human 
beings—especially people in 
the United States—are using 
faster than it is being 
r refilled.  It’s possible that 

we could run out of fresh, clean water if we 
don’t get smart about how we use this 
precious liquid. 
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Not o
that we could run out o
fresh water, but much of 
the fresh water that is 
left, is being polluted 

with toxic chemicals or poisons that are 
being dumped into our water systems.  Som
of these chemicals are common household 
items like chlorine bleach and paint.  Ot
toxic substances include pesticides which
are chemicals designed to kill insects, an
petroleum products like gasoline and oi
human beings only dumped a tiny bit of 
these chemicals in our fresh water syste
it wouldn’t cause much damage.  
Unfortunately, tons of chemicals
dumped and washed into our water ev
year.  This water pollution not only damag
the plants, animals, birds and fish that 
depend on a healthy water system, but 
harms our fresh water supply and makes 
some people sick. 
Let’s be Water W  
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There are m
do to protect our fresh water: 
1.  Conserve, or save, water 
by turning off the faucet when
washing hands, brushing teeth 
or doing dishes.   
2.  Take a shorter shower.       
3.  Ask your parents to fix 
leaky faucets, and install lo
flow faucets at home. 
4. Choose to eat less be

more plant-b sed foods instead.  
5. Never pour house paint, paint t
used motor oil down the drain, the storm 
drain or gutter.  These poisons can end up
the bay or ocean and make the whales, 
dolphins, and fish that live there sick.   
6.  Take all dangerous materials to the 
Hazardous Waste Facility in your city
7.  Ask your parents to buy safer,  
less-toxic cleaning 
products for the hom
and safer pest control 
for the garden.   



Student Fact Sheet D-6 

The Problem with Mercury 
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A God, a Planet, and a Metal  
The word mercury has several 
meanings.  In ancient Rome, 
Mercury was the name of a god 
that could run as fast as the 
 solar system, Mercury is a 

small, fast-moving planet that is closest to 
the sun.  Mercury is also the name for a 
metal, or an element or chemical found in 
the Earth’s crust.  It usually comes from the 
mineral or rock called cinnabar.  When 
heated at high temperatures, mercury is 
removed or extracted from cinnabar. 

wind.  In our

Quicksilver 
Mercury is the only metal on 

earth that is liquid at room 
temperature.  Since 
mercury looks like shiny 

liquid silver, it is sometimes called 
quicksilver.  Mercury is used for many 
different things around the world.  It is used 
to mine or extract gold from ore, which is 
rock that contains metals like gold.  Mercury 
is also used to make or manufacture 
different things like computer monitors, 
fluorescent lights, and dental fillings.  
Because mercury expands or gets bigger 
when heated, it is sometimes used in 
thermometers.  As the temperature rises, so 
does the mercury. 
Mad as a Hatter 

Mercury is a very poisonous 
substance.  In fact, mercury 
is one of the most deadly 

poisons on Earth.  Inhaling 
mercury vapors or gases, and 

eating, or ingesting, mercury can 
be very dangerous and even deadly.  In the 
1800’s, mercury was used to manufacture 

felt hats in England and the Eastern United 
States.  Many of the factory workers inhaled 
mercury fumes.  It damaged their brains and 
they became brain damaged or “mad.”  The 
term “mad as a hatter” comes from the hat 
makers that got brain damage from using 
mercury to make all those hats! 
Mercury in our Environment 

Even though mercury 
exists naturally in the 

Earth’s crust and is 
sometimes put into 

the air when volcanoes 
erupt, the largest cause of mercury pollution 
is the burning of fossil fuels like coal.  
When coal is burned to fuel factories and 
power plants, mercury gets released into the 
air as air pollution.  When mercury pollutes 
the land or air, rain eventually washes it into 
streams, lakes, rivers and oceans, where it 
eventually enters the food chain. 
Mercury in our Food 

The food chain is the 
natural order of how 
living things or 
organisms get food.  
The food chain shows 

how some animals eat plants and other 
animals to survive.  For example, in the San 
Francisco Bay, one food chain begins with a 
tiny organism called plankton.  Plankton 
live in the bay and are eaten by many 
different underwater animals like minnows, 
which are baby fish of any kind.  The 
minnows that eat plankton are then eaten by 
larger fish, such as perch or striped bass.  
These large fish are then eaten by even 
larger fish like sharks.  If plankton get 
contaminated, or polluted, with mercury, 



the contamination will spread to the 
minnows that eat the plankton.  Then the 
contamination will spread to the larger fish 
that eat the minnows, and finally, it will 
spread to the largest fish that eat them.  
When contamination moves up the food 
chain like this, the process is called 
biological magnification.  In this example, 
by the time mercury has moved up the food 
chain, from the plankton eventually to the 
shark, it has become very concentrated, or 
magnified, in the shark’s body. 
Mercury Magnified 

When mercury moves up the 
food chain it gathers in the 
bodies of the fish and a
that have been contamin
Because human beings ea

fish, many of us become contaminated with
mercury too.  In fact, the most famous case 
of mercury poisoning occurred during the 
1950s and 1960s in Minamata, Japan.  
Thousands of people became severely 
poisoned with mercury after eating 
contaminated fish out of the Minamata B
A nearby chemical factory had been 
discharging or dumping mercury into the 
bay for over thirty years and it contamin
the fish that lived there.  Local villagers ate 
fish from the bay, and their bodies absorb
the mercury in the fish, which made them
very sick.  Over the years more than a 
thousand people died from mercury 
poisoning, and thousands of others got sick 
or were born with birth defects. 
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Mercury in the San Francisco Bay 
Although not as contaminated 
as the Minimata Bay in Japan, 
the San Francisco Bay is also 
contaminated with mercury.  
Gold miners in the 1800’s used 
mercury when they mined for 
gold in the Sierra Mountain 

foothills.  Much of this mercury came from 
a local mine in San Jose!  A lot of mercury 
from the goldmines and from the mercury 
mine was washed down hillsides into 
streams, rivers and eventually into the San 
Francisco Bay.  Mercury from these old 
mines is the biggest cause of mercury 
pollution in the bay today.  Because of this, 
fish that live in the San Francisco Bay are 
contaminated with mercury and scientists 
warn us (especially children and pregnant 
women) not to eat them.  The safest fish to 
eat out of the bay are migrating fish, or fish 
that travel long distances from one place to 
another.  Migrating fish in the San Francisco 
Bay include wild salmon and herring. 
Protecting our Health  

There are many things we 
can do to help protect our 
health from the dangers of 
mercury.  We can reduce, 
or eat less, fish that 
commonly contain a lot of 

mercury.  These fish include: tuna, 
mackerel, shark, marlin, and swordfish.  
Instead of eating tuna sandwiches several 
days a week, only eat them once a month.    
Choose other foods to eat that are tasty and 
nutritious, especially foods that are lower on 
the food chain like fruits, vegetables, grains, 
nuts and legumes or beans.  For example, a 
peanut butter and banana sandwich is made 
with fruit, grains and legumes! 
Keeping it Safe 

We should never play with mercury or 
use it for certain hobbies.  We can a
stop using mercury thermometers and 
use digital ones instead.  If a merc
thermometer breaks, leave the area 
and tell your parents to visit 

lso 

ury 

www.noharm.org/details.cfm?type=documen
t&id=309 so they can learn how to 
clean it up as safely as possible.   

http://www.noharm.org/details.cfm?type=document&id=309
http://www.noharm.org/details.cfm?type=document&id=309


 Student Fact Sheet D-2 

Biological Magnification 
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Our Wonderful Planet 

Animals are amazing!  From 
killer whales in the ocean to 
tiny mites in the soil, our 
wonderful world is filled with 
many diverse or different 

types of animals.  All animals – 
including human beings – need food to 
survive. 

 

The Food Chain  
                                          Every living thing or 

organism on this planet is part 
of a food chain.  A food chain is 

the natural order of how plants 
and animals get food. 

  For instance, in our garden, 
we might observe a fly caught in a spider’s 
web.  The spider will eat this fly and a bird 
might eat the spider.  A cat might hunt and 
eat the bird.  This is an example of a food 
chain.  The natural order of how these 
organisms get food is from fly to spider to 
bird to cat. 
 Some food chains are simple and 
some are longer and more complicated.  An 
important fact about food chains is that they 
are one way toxins or poisons can be spread 
from one living thing to another. 
What is Biological Magnification? 

Like a magnifying glass that 
makes things look bigger, 
biological magnification makes 

a toxin get bigger, or stronger as 
well.  This happens when a toxin is 

ingested or eaten and moved up the 
food chain from one living thing to the next.  
As it moves up the food chain, the toxin gets 
magnified or more concentrated.  This 
happens because when larger animals eat 

smaller animals or prey, they don’t just eat 
one or two of these animals during their 
lifetime, sometimes they eat thousands or 
millions.  Not only are these animals 
ingesting their prey, they’re also ingesting 
all of their prey’s toxins! 
Pesticides  

Let’s look at pesticides for 
example.  Pesticides are toxic 
or poisonous chemicals that 

are used to kill pests.  A pest is 
an insect, animal or plant that is 

out of place or not where it 
belongs.  While mice might 

have an important role to play in 
nature by spreading seeds and 

helping plants grow, they can spread 
dangerous diseases when they live out of 
place in our homes.  Ever since the 1940’s, 
pesticides have been widely used to kill 
pests.  The suffix “cide” means “to kill”.  A 
herbicide kills weeds; a rodenticide kills 
rodents; a fungicide kills fungus and an 
insecticide kills insects. 
How harmful are pesticides? 

Some pesticides like the 
chemical DDT – which 
began use in 1945 –
create serious problems 
for the environment and 

our health.  For over twenty-five years, DDT 
was sprayed on farm crops to kill damaging 
insects.  It was also sprayed in homes and in 
airplane cabins to kill any mosquitoes that 
might have been inside carrying the malaria 
virus. 

For many years, scientists thought 
DDT was safe to use.  They later learned 
that this was not true.  Although DDT was 



effective in killing certain pests and slowing 
the spread of malaria, it was damaging to the 
environment and other living things. 
DDT in Food Chain

When DDT was sprayed 
on farm crops, some of it 
ended up in nearby 
streams, rivers and oceans.  
Tiny ocean organisms 
called plankton got 

contaminated or polluted with DDT.  When 
shellfish ate the plankton, the shellfish 
became contaminated too.  Bigger fish 
would eat the shellfish and seals would eat 
the bigger fish.  These sea creatures also 
became contaminated.  When a killer whale 
ate the seal, it too got poisoned.  By the time 
the DDT had gotten into the killer whale 
however, it was millions of times stronger 
than when it first contaminated the plankton.  
This is because toxins like DDT can get 
stored and build up or accumulate in the fat 
or fatty tissue of animals.  When animals 
eat other animals, they’re also ingesting the 
toxins stored in their prey’s fat.  For 
example, if in one day a little fish eats 1,000 
plankton and a whale eats 1,000 little fish, 
the whale is ingesting all the toxins that 
were in a million plankton! 
(1,000 x 1,000 = 1,000,000) 
Life at the Top of a Food Chain  

In this example, plankton are at 
the bottom of a food chain.  
Shellfish eat the plankton, 
bigger fish eat the shellfish, 
seals eat the bigger fish and 

killer whales eat the seal.  Since 
nothing eats the killer whale, it sits at the top 
of the food chain.  That may sound like good 
news for the killer whale, but it isn’t.  Due to 
biological magnification and being at the top 
of the food chain, it suffers most from 
poisons.  By the time the killer whale eats 

the contaminated seal, it’s also eating the 
pesticides from thousands of contaminated 
fish, shellfish and plankton that were part of 
the seal’s food chain.  This is how biological 
magnification happens.  The presence of 
toxins in fatty tissue increases or magnifies 
as it goes up the food chain.  Sadly, when 
baby killer whales nurse from their mothers 
that are poisoned with chemicals, they can 
get very sick and die. 

 

Our Health 
Since human beings are also 
at the top of a food chain, 
we can be affected by 
biological magnification 
too.  If we eat fish that come 

from contaminated waters, our bodies 
absorb the toxins.  If too many toxins enter 
our bodies, it can lead to serious illnesses 
like cancer or birth defects. 

Some of the worst chemicals like 
DDT have been banned or made illegal to 
use in the United States.  Scientists and 
lawmakers realized that these chemicals are 
too toxic to the environment.  DDT is one of 
the most famous toxic chemicals, but there 
are other pesticides and chemicals we don’t 
know enough about that are still legal to use 
in the United States.  Remember, just 
because something is legal to use doesn’t 
mean it’s safe to use. 
The Good News! 

We have the power to make 
choices that can help protect 
our health and the environ-

ment.  Choose to use less-
toxic materials whenever 

possible.  Learn about eating 
organic foods and using less-toxic pest 
control, housecleaning products, body care 
products and other household items. 
Together, we can make a big difference! 
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• Paper towels 	 / 
• 	 Sponges 
• 	 Soil 
• 	 Lemon juice 
• 	 Motor oil 
• 	 Fertilizer 
• 	 Pieces of paper 
• 	 Chocolate sprinkles 
• 	 Spices 
• 	 Labquests with pH probe , turbidity probe or water quality test kits 
• 	 Nitrogen test kit 

Engage: 

1. 	 Show the class 1000 mL of water. This represents all of the water on earth . 
Question: Where is most of the water on earth located? (About 97% of all water is in the 
ocean.) Use the globe to demonstrate. 

2. 	 Pour 30 mL of water into the 1 OOmL cylinder. Add salt to the 1000 mL beaker to show that 
this is unsuitable for human consumption. Question: Where is most of the fresh water on 
the planet? (About 80 % offreshwater is frozen in ice caps or glaciers.) 

3. 	 Pour 6 ml of water into a dish. This is the only non-frozen fresh water. 

4. 	 Remove a single drop of water from the dish using an eye dropper. This water, about 1.5 
mL is surface water- the rest is groundwater. 

5. 	 Drop that drop of water into bucket- represents 0.00003% of total! 

6. 	 Ask students what are the consequences of having such a small amount of water available 
for human consumption? Conservation, don 't pollute, use wisely 

Learning Experiences: 
A, Explore 

1. 	 Show students gallon container of clean water. Hand out the student data sheets. 
2. 	 As a class, collect the following data about the tap water: odor, turbidity. appearance, pH, 

nitrogen. You ca~ either use the water quality test kits or demonstrate how to use tile 
Vernier probeware (see appendix for instructions) 

3. 	 After you have collected the results from the tap water ask the students what are some 
ways that the small amount of fresh water we have on earth can become polluted? (Guide 
students for answers) As they answer- add pollutants to the fresh water as follows: 

a. 	 Oil spills- add motor oil 
b. 	 Sediment- add soil 
c. 	 Nutrients- add fertilizer 
d. 	 Trash- add paper pieces 
e. 	 Acid rain- add lemon juice 
f. 	 Industrial waste- add spices 
g. 	 Agricultural waste- add chocolate sprinkles 

4. 	 Mix the water in the container and pour it into a clear beaker. Does this look like water you 
would like to drink? 

5. 	 Tell students that their challenge is to work in a team to create a water filter that will remove 
as many of the pollutants as possible. 



/ 6. Go over the materials that they can use to create their filter. 
7. They will make their filter in the top half of the soda bottle and filter the water into the lower 

half. See example filter below: 

Note: The diagram to the left is 
just an example of one type of 
fi lter. Encourage the students to 
be creative to design their own 
filter with the materials they 
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8. 	 Before they filter the ir water they should collect data using the water quality test kits or 
Vernier probeware. 

9. 	 Have them record their data on their data sheet. 
10. When they have completed their tests , have each group share their results with the class 

and discuss what type of filter worked the best and why. 



Water Filter Challenge 

Date:____ Names of Team Members:______________ 

Record Your Water Quality Data on the Table Below: 

Properties Clean Water Gray Water After First After Second 
Filtering Filtering 

Appearance 

Odor 

Turbidity 

pH 

Nitrogen 

Draw and Label a diagram of your fiUer in the space below: 

Conclusion: 
1. Did your filter help to clean the water? _~_ How do you know? 

2. What would you change if you could create a different filter? 



B. 	 Elaborate: 

1'. To further investigate human impact on our watershed, have the students visit: 
http://www.cacaponinstitute.org/high.htm 

2. 	 Have the students click on the "Decision Matrix" listed under activities. 

3. 	 Students should read the background about how each decision will impact the watershed 
and then complete the activity. 

1. 	 In teams, have them share the results of their decisions 

http://www.cacaponinstitute.org/high.htm


American River
Water Education Center

The American River Water Education Center, located at
Folsom Dam, offers an exciting way to experience the
watershed of the American River and appreciate the
importance of water management. Just off the bike trail
and Folsom-Auburn Road, ARWEC also offers a
beautiful landscaped garden and picnic grounds.

Open to the general public
Tuesday - Saturday
Hours: 10:00 - 4:00

Reservations may be made by contacting our office.
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Education

Located at:
7785 Folsom-Auburn Road

Folsom, CA 95630

Mailing address:
7794 Folsom Dam Road

Folsom, CA 95630

Phone (916) 989-7132
ibr2foodarwec@usbr.gov
www.usbr.gov/mp/arwec

U.S. Department of the Interior
Bureau of Reclamation
Mid-Pacific Region
Central California Area Office



COUNTY OF SACRAMENTO 
STORM DRAIN STENCILING PROGRAM 

 
WAIVER OF LIABILITY 

 
I, the undersigned volunteer, or the parent or the legal guardian of the minor volunteer, 
understand, acknowledge and agree that in consideration of being allowed to participate in 
this program: 
 

1. I waive any and all claims for injury or damage against the County of Sacramento, 
its officers, agents and employees, and the sponsor of this project, which I or my 
child may incur while participating in this program. 

 
2. I assume the risk for any and all injuries or damage which I or my child may incur 

while participating in this program. 
 
3. I waive any and all claims for workers’ compensation coverage, and 

indemnification and defense for tort liability, against the County of Sacramento, its 
officers, agents and employees, which I or my child may have as a result of 
participating in this program. 

 
4. I am fully responsible for any damage or injury which I or my child may cause to 

private property or other persons, intentionally or negligently, while participating in 
this program, and agree to indemnify the County of Sacramento, its officers, agents 
and employees, and the sponsor of this project, for any expenses or costs caused by 
my actions or the actions of my child. 

 
Volunteer’s Name ________________________________________________________ 

(Please Print) 
Address_________________________________________________________________ 
 
City __________________________________  State____________  Zip_____________ 
 
Phone ________________________________  Age (if under 18) ___________________ 
 
Signature __________________________________________  Date _________________ 
 
IF VOLUNTEER IS UNDER 18, THIS WAIVER MUST BE SIGNED BY A 
PARENT OR LEGAL GUARDIAN. 
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Walking Field Trip 
to Del Campo Creek 

12:10 Meet at the Flag Pole 

12:15 leave for Del Campo 

12:30 Begin Field Studies at Creek 

• Take water samples 
• Observe water critters 
• Use SPARK and take measurements 

• Test pH 

1:00 Begin walking back to Will Rogers 

1:21 Debrief on Thursday 

Dip Kit: 

PAscal SPARK 
USB Scope 
DiscoveryScope 
Insect Viewers 
Nets 
Magnifying Glasses 
Thermometers 
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Walking Field Trip 
to Del Campo Creek 

12:10 Meet at the Flag Pole 

12:15 leave for Del Campo 

12:30 Begin Field Studies at Creek 

• Take water samples 
• Observe water critters 
• Use SPARK and take measurements 

• Test pH 

1:00 Begin walking back to Will Rogers 

1:21 Debrief on Thursday 

Dip Kit: 

PAscal SPARK 
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Insect Viewers 
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Magnifying Glasses 
Thermometers 



PROJECT WET 
RWA WATER CONSERVATION 

WORKSHOP 

'Vater Education for Teachers 

9:00 Registration & Refreshmcnts: 
..Wet-Work Sit uJ]7e" ice-breaker ucli\ iI)' 

9: 0 Introductions: 
Agenda Review and Workshop Goals 

"ThinTj' PlonL," - pari I It (11'1/1 

10:00 Project Wet Overview 

10:15 Sacramento Area Water Use History 
Cul40miu Storl l'lde" 

10:30 BREAK RWEC - Cenler Introduction 

"Kaill Slid;" lie/in/I 

JJ: 1 5 Tote & Be Water Smart P ledge & EEl Introduction 

11:30 Project WET Book Walk - PIT:flS 

12:00 LUNCH and 
Acril'il I ,'"arch 

1:00 Project WET Activity Seareh - D/ILII"'/(I/1 

1:15 "TIllInderstorm" - tIC/II'II.1' 

1 :30 

J:-'5 

Water Conservation: Home, Sehool & Garden 
"Waler Com:e""",io/l" - act/1'ill 
"Choicl!~ & Prl!ferellce,~" - tIClivi!) 

2:15 BREAK 
"Tllirsly Plann"parI 11 

3:00 Evaluations and Certificates 
Issue certificates 
Eva luati on fo rms 



PRO.JECT 

------® 

'Vuter Education for Teachers 

Certificate of Professional Development 

awarded to 

Naomi Harper 

In recognition of your successful completion of an 6 hour Project WET workshop 
sponsored by the Regional Water Authority Be Watcr Smart Program 

June 4, 2011 

Date 

California Project WET is sponsored by the Water Education Foundation; 
Bureau of Reclamation- Mid-Pacific Region, Office of Conservation; 

U.S. Geological Survey- California Water Science Center and 
California Department of Water Resources. 

California Project W.E.T. Coordinator 

WAfER EDUC'n ON 

foUNDATION 

. ~-""""'-.."-..,,-..,,-..,,---
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Water Curriculum Workshop for 

Sacramento and Sierra Region Teachers 


Water Education for Teachers 

The Regional Water Authority and the Bureau of Reclamation 

invites all area K-12 educators to attend a Project WET (Water 

Education for Teachers) workshop, This award winning pro

gram ,is designed to promote the awareness, appreciation, and 

knowledge of water resources, The interdisciplinary activities 

of each program are designed to enhance your eXisting curricu

lum and are aligned to State Standards for Science, History/ 

Social Studies and English/Language Arts. 

Project WET is for anyone interested in teaching natural re

sources and environmental education both formal, and non

formal. 

This workshop will focus on activities to assist in answering to

day's questions, such as: 

Where does our water come from? 

How come we don 't have enough water? 


What is the human impact on our environment? 

How can we conserve water? 


All participants will receive: 

• Project WET Curriculum & Activity Guide 
• CEU credit is available 
• Raffle entry to win $50 gift card to RAFT 

• Lunch 

WHEN: 

Saturday, June 4, 2011 


9:00 am-4:00 pm 


WHERE: 

The American River Water 


Education Center 

Located at: 


7785 Folsom-Auburn Road 

Folsom CA 


FREE! 


Registration: 

Complete & mail 


Registration form by 

May 25, 2011. 


Questions: 

Contact Kathy Marlow 


(916) 989-7132 

kmarlow@usbr.gov 


Sponsored by: 'Be, 
WATER 
SMARTW ATE.R EDlJCA'IION 

1. FoU" DATJO" "'''"-'''"' ., .""",, R ECLAMATIO~ _ '';:'',! ..?e~c!a~d ~a~ __________________________________\"='J::'I: I :::r'~ fl~I",::, ___ _ 

Please register me for the indicated Project WET Workshop. 
Check which session you will be attending. April 2, 2011 or June 4,2011 

Name:_____ ______ ___,Affjliation/School:_ _ _ ---_~_ 

Address:___ ___________ ___________= _

Phone:___________E-mail:_ _______________ ___ 


Please return this form, by mail, no-later-than March 25th to: 

The American River Water Education Center -7794 Folsom Dam Road, Folsom, CA 95630 


mailto:kmarlow@usbr.gov
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