USARMY CORPS OF ENGINEERS
BAY MODEL 4" - 6" Grade TOUR

Hello Young Scientists!

Welcome to the United States Army Cor ps of Engineers Bay Model! What isthe
Bay Model, you ask? The building was used as a working laboratory from 1954 to
theyear 2000. The Modd itself isa giant, indoor, concr ete, hydrodynamic
simulator. US Army Corps engineers and scientists used the Bay Model for many
yearstotest several theoriesfor collecting and storing fresh water, and to conduct a
wide variety of environmental experiments. Today they use high-speed computers
to do thejob that the Bay Model once did as they continue their quest for viable
solutionsto keeping our waterways clean and healthy for all who depend on it.

In the process of studying the water shed flow patter ns a growing knowledge of San
Francisco Bay natural history and resour ces beginsto emerge. Today, based on the
information that’s been collected, we have a much better under standing of the
consequences of man’s actions on neighboring plants, birds, fish, and wildlife.

However, as the human population of the Bay Area continuesto grow, so doesthe
demand on our fresh water supply. Theincrease of traffic on our waterwaysis
another big concern. The Bay Model is now an excellent educational tool available
for anyone who isinterested in learning about the Bay Area watershed and it’s
unique environment.

Today, you areall scientists! And, we need your help! Our big question is. “What
can we do, asindividuals, to keep our bay environment clean and healthy so humans
and wildlife can enjoy it together ?” Asyoung scientists, you need to under stand
what the problems are and discover solutions because someday the future of the
entire water shed including the bay is going to be in your hands!

The exhibits, orientation film, and Bay Model will provide you with lots of useful
material. Useyour powers of observation. You have 1 hour to come up with new
ideasto solve this question.

But, first you need to put your scientific mindsto work. Let’sexplore our
water shed and the unique ecosystemsthat depend on it. Let’sseewhat it takesto
protect and preserve our very special watery environment for future generations.

Thisactivity isnot meant to be atest. It isintended to help you to look for “clues’.
Your mission isto gather information, formulate questions, and make positive
conclusionsthat will benefit an ecology that includes us all so we can all look forward to
a brighter environmental future. |1 hopeyou find it both enlightening--and fun!

Sincerely,
Park Ranger LindaM. Holm

FOR YOUR CONVENIENCE:

The definitions of the CAPITALIZED words on the worksheet can be found in the
Glossary of Terms located in the back of thiswor ksheet




NAME: Date:

Comeon! Follow me! Let'sgo up theramp totheupper level of the building. Go outside onto the
deck overlooking Richardson Bay. Look around. What do you see? Birds? Boats? People? Docks?
Piers? A big, giant pile of logsand DEBRIS? That pile of stuff looks very messy! Whois
responsiblefor most of the mess? Nature __ or, People_

Manmade obj ects floating around in the Bay can do lots of damage to boats and wildlife. Our debris-
collecting boats go out and pick up logs, abandoned boats, junked cars, shopping carts, appliances,
etc, from the water and haul it back here out of harmsway. After a few days of accumulation most
of the stuff istrucked to a landfill whereit isburied. None of it can be RECYCLED because of the
TOXIC chemicalsin thewood. Too bad! Recyclingisagood thing! What a waste! Do you recycle
at home?

Factoid Did you know that 80% of the Earth’s surfaceiswater, but that only 1% of the Earth’s
surfaceisfresh water? We should never waste anything that we can’t live without!!

And, did you know that the earth isn’t making any new fresh water? The fresh water we have today
isthe same water the dinosaurswaded around in. No kidding! Our water just keeps going around
and around. Should we take good car e of the water we have?

Enter through the double doors and enter theround WATERSHED Exhibit room. Look closely at
the mural. The painting on the wall tells a story about the HYDROLOGIC CYCLE also known as
the “water cycle.” Find the“button” and gently pressit!

Where does our fresh water come from? Check the answer that best describes.
(A) Snow from thetopsof mountains, rain, and condensation

(B) A giant squirt bottlein the sky

(C) RIVERS

(D) CREEKS

(E) A,C,and D

What isthe name of the MOUNTAIN range that formsthe eastern border of the SF Bay water shed?
Check one:

(A) TheRocky Mountains

(B) TheCoastal Range

(C) Big Rock Candy Mountain

(D) TheSierra Nevada Mountains

Now, in thisround room, go on a quest to find three small red castles symbolizing the US Army
Corpsof Engineers. One of the panelswill list the missions of the Corps. All the missions| have
listed here aretrue except for one. Check the one that’s wrong.

(A) Providing flood protection

(B) Managing recreation opportunities

(C) Overseeing navigation for commerce

(D) Providing fresh water storage

(E) Setting fashion trendswith their new line of camouflage jammies at the GAP

Do you see the big water droplets on either side of the room? Turn them around. On the back they will tell
you what the SALINE (salt) content of the water is and also what species live in that quality of water. As
you go down the hall away from the Sierra Nevada Mountains you' re heading towards the Pacific Ocean.

Y ou will find that the saline content in the big water dropsincreases and the SPECIES listed on the back
will change. What isthe name of the fish on the back of the droplet that you’re looking at?
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Look down! The carpet tellsa story about our two main TRIBUTARIES. You'refollowing the flow
of the Sacramento River on your right (if you're facing the theater) and San Joaquin River on your
left. Slowly, splash your way down thelong narrow room. Takeyour time! Besureto study the
mural. Look at all thewildlifethat live near or in the water. Can you see the many different ways
that people depend on thiswater too?

Do you know that two-thirds of all the fruits and veggies grown in the US come from California? It
takes a wholelot of water toirrigate 4.5 million acres of farmland. Do you seeall thehirdsin the
sky? Thesky, right over our heads, ispart of a big bird highway called the“PACIFIC FLYWAY.”
Our wetlands are resting and nesting places for millions of birds and almost three hundred different
species of birds! Do you think it’s because of all the birds flying overhead that caused rangersto
want to wear big hatsfor protection when they go outside? Yes or, No

Look to your right. Do you know that the Bay Area has been the ancestral home for humans for
thousands of years? Do you see a little model of a boat? What plant material did the Bay Area
Native Americans (Miwok and Ohlone) use to make their boats?

Now, hunt for the words * Beginning of a Big Change.” Oh my! It saysthat most of the original
DELTA wetlands have been replaced! Too bad!!! Do you know that the wetlands act much like our
own kidneys? They filter out impurities. This process produces fresh clean water that tricklesdown
into our AQUIFERS, which isanother pl ace that we can tap into for fresh clean drinking water.
Today, however, just a small part of our wetlands areleft. What happened tothem? Namejust two
of the many thingsthat have replaced our wetlands?

1.

2.

Do you think it’simportant to protect and preserve the wetlands that we have left?
Yes No or, | don’t know yet

OK, now continue your journey down the hall...study the mural and find your way to the
“ESTUARY.” Choose the answer that best defines an estuary. Check one.

(A) An AQUATIC HABITAT for many species where fresh water mixes with salt water?

(B) A placewhere people remove drinking water from the riversthrough large straws?

(C) A placethat doesn’t have very many plants or animalsliving there?
(D) A placewhere people mix freeze-dried, vacuum-sealed packages of eggnog with
salty water?

*ATTENTION! SCIENTISTS! Pleasestay with your classand don’t get too close to the Theater
doors! A motion detector activatesthe movie, and if you get too close you will start the movie before
your class getsa chanceto enter, sit down, and get comfortable. The movielasts 9 minutes. Now,
continue your scientific journey down the Carpet River. You are slowly working your way towards
the Pacific Ocean.

Now, hunt for thewords, “It’san Invasion!”
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INVASIVE SPECIES cause billions of dollarsin damages nationwide every year. They normally
don’t have any natural enemiesin their new environments so they can multiply with ease. They
cause consider able damageto the native ECOSYSTEMS. Invasive speciesincludeall living things
that are not native to a specific area. Wind and seed distribution are two ways that invasive plant
species can travel. Do you have any plantsin your backyard that are not nativeto California?

Non-native, or invasive, species compete with native species for food and living space. True
or, False

Competition for food and living space makesit harder for the native speciesto survive.
True or, False

Nametwo bay invaders: and

Name one thing that you and your family can do to help native species survive.

List three animalswhose homes are hidden “Under The Bay.” ,

and

Now, find the panel that reads, “Where Salt and Fresh Water Meet.” There are species that need
fresh water for their survival. Othersneed salt water. But, did you know there are many species
that must have both fresh and salt water in order to survive? Where the fresh water and salt water
mix together is called BRACKISH. The Dungeness Crab, Pacific Herring, and the Leopard Shark
arejust afew speciesthat need brackish water. Thisiswhy estuariesare so very important and why
they need special care. Without them, many species would die. That would be very sad!!! Do you
think they need protecting?

Check the name of the zone wher e fresh and salt water cometogether ?
(A) Theblended zone

(B) Thestirred not shaken zone

(C) Themixing zone (that includes something called the NULL zone)

Each of these animalsrequires a different environment. Draw lines connecting each animal with the
kinds of aquatic habitat it needs.

DungenessCrab

Duck SALTY
Pelican

Salmon BRACKISH
Tule Reeds

Whale FRESH

Did you know that water moves fastest where land becomes the narrowest? Guesswhat? Thisis
where water isalso the deepest!
Thewater in SF Bay is deepest under what bridge?

How many feet deep isthe water under that bridge? ft.

Can you guess what species depends on the bridge for their daily migration?
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Can you find the whale on the mural? Thiswhaleisagray whale. See? No dorsal fin! Only a
dorsal ridge. That’sthe seriesof little bumpson itsback. Look for the sealion, theturtle, and other
marine lifethat sharethe Bay! L ook for the big container ship. | wonder whereit’s coming from?
What do you think it's carrying?

Now enter thetheater asa group, get comfortable, and watch the orientation movie. Pay attention,
because some of the upcoming questions will be answered in it!

What species did the most damage to the Bay? Check one:
Man

Birds

Tule Elk

Aliensfrom Mars

The overall depth of the Bay can best be described as: Check one:
Deep

Shallow

| don’t know...I fell asleep in the theater

For those of you who stayed awake, how long (or should | say...how short) isa Bay Model day?
Let’sseeif you remember! Check one: 14.9 minutes or, 24 hours

Did you know that the Bay Model, just like thereal Bay, will experience two high tides (flood tides)
and two low tides (ebb tides) each day, also known asa tidal cycle? A lunar day (24 hoursand 50
minutes) isused to calculatethe TIDES. The moon’s gravitational pull on the Earth’sliquid is
stronger than that of the sun because the moon iscloser to the earth. The moon is 240,000 miles
away. The sun is93 million milesaway. Next timeyou jump in your car look to see how many miles
are on the odometer. Do you think your ca hasdriven the distance of the moon yet?

Exit the theater to get an aerial view of the Bay Model. Thisiswhat the San Francisco Bay looks like
from an altitude of 12,000 ft. Observe! From hereyou can see all the different baysthat make up
the San Francisco Bay! Can you see the Golden Gate Bridge?

Each bay hasit’s own individual characteristics. Suisun Bay hasthe freshest water. South Bay has
the saltiest water. All of them arevery important in their own special way. It’sa good ideato get
acquainted with each of the bays. Just like the human body, the SF Bay hasa circulatory system!
Fresh water inflow and tidal action will deter mine which bays have the best circulation!

Draw a picture of alandmark that you recognize and nameit!

Thisisapicture of:
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Oh, by theway...if you guessed 14.9 minutes asthe length of a Bay M odel day, please give yourself a
gentle pat on the head for paying attention in the theater!

Did you know that out therein the SF Bay isa manmadeisland!!! Yep! It was built for thelocation
of theWorldsFair in 1939! Thetwo stone elephantsthat grace downtown Sausalito arerelicsfrom
that big exposition too. Can you guess the name of the manmade island?

(A) Manhattan Island

(B) Skull Island

(C) Treasurelsland

(D) Isleof Califia

L ook way acrossthe model! Do you seethe painting on the far wall? Seethe ship, the big whale, and
the dolphinsswimming? That representsthe ocean. In fact, that large swimming pool looking part
of the Bay Model also represents an ocean. Can you tell me the name of that ocean?

(A) Atlantic

(B) Pacific

(C) Indian

(C) Bigwet

Oh, by the way, did you guess Treasure I sland asthe manmade island in the Bay? If you did, give
yourself another nice gentle pat on the head!!!

See all thelittle copper tabs sticking up out of the water? There are 250,000 of them! They were
strategically placed to create water currentsin the Model that imitate the currentsin the real Bay.
Building models can be a lot of fun. Have you ever built a model?

Well, by now you probably have all kinds of intelligent ideas as to what we can do to keep our bay
environment healthy and clean. Someday when you're all grown up you will be making lots of good
decisionsthat will improvethe Bay Area quality of life so that all living things can enjoy it together.

To find out whereto go next you need to decipher this cryptic code:

DESLI ERLU

***HINT!! Thisoversized replicarepresentsan instrument that the engineer sand scientists used for
the purpose of mathematics before calculators and computerswereinvented. |f you can’t figureit
out, you may ask your teacher. If your teacher doesn’t know...you have a very young teacher.

This big mathematical tool really works! Look down at the panel that says“ Technology Changes the
Model.” Follow theinstructionsto Step 1, 2 and 3, and do the math! Pretty cool, huh? It actually

works quitewell! Isa calculator easier to use? Yes
No or, | don’t know . Now, continueto theright and find John Reber.

Back in the 1940s, John Reber thought the fresh water flowing from the water shed to the ocean was a
waste of fresh water. He wanted to see two huge, shallow reservoirs created by building two dams:
One by the Bay Bridge, and the other where the Richmond-San Rafael Bridgeistoday. Hethought
his proposed idea would come in handy so people would have more fresh water touse. True

or, False

So, did you find the SLIDE RULE yet? Look around! It's mounted on the wall!
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Mr. Reber didn’t know a whole ot about the Bay environment or he wouldn’t have proposed such a
thing. TheUS Army Cor ps built the Bay Model to test his THEORY before building the dams to see
if hisproposed idea would work or not. Theresults of thetesting showed that too much water would
evapor ate to make huilding the dams worthwhile. Further research disclosed lots of information
about ECOSY STEM S that hadn’t been known before.

The Bay Model was constructed for what purpose? Check one:

(A) Amuseum?

(B) A workinglaboratory totest the“Reber Plan?”

(C) A placeto count the 1000s of yellow rubber duckies-- that escaped from a container
ship and arefloating around in the Pacific-- in the event that they found their way into
San Francisco Bay?

Now turn around. Do you seethebig, circular concrete exhibit under the banner that says“Why
Was The Model Built? It'scalled a TACTILE sculpture. Thisiswhat the Bay Model feelslike.
Touch it. Thedifferent colorsrepresent the different waysthat land isused around the Bay. Draw a
lineto match the color on theleft with the appropriate land use.

Gray Transportation routesor roads
Dark Green Cities, towns, urban areas
Blue Industrial areasor airports
Red Marshlands, or Parks

Dark Brown Upland areasor hills

Beigeor Light Tan Water

What process makesit possiblefor big shipsto enter a shallow port???

Notice the channelsthat Army Corps boats carved out in the SF Bay floor so that big giant container
ships- carrying productsthat we like to buy (like sneakers, computers, cameras, toys, clothing, cars,
rubber duckies, and many other items) from far away placeslike China and Japan -- can enter our
shallow harbors and offload their freight?

Did you guess DREDGING? If you did, you are correct!!!! Careful laboratory testing is conducted
because salt water from the ocean can follow these newly dredged channels causing salinity levelsto
increasein water that isn't supposed to bethat salty. Thisextra salt can cause har mful effectsto the
BENTHOS and other lifeformsin the Bay! It'svery hard to balance the needs of man with the
needs of the bay creatures. Sometimeswe need to compromise. But, sometimes compromisingisn’t
the solution either. So, there are timeswhen we have no alternative but to change our way of doing
things. And, that’swhy we need your help in resolving some of theseissues. Will you help us?

It used to be that NATURE got all thewater. Today, as you can see, there are many more demands
and usesfor fresh water than in the past. And, many of these demands can cause our fresh water to
become polluted too. Much of our fresh water is diverted away from the estuaries for
IRRIGATION, and creaturesthat livein the estuariestoday areliving in constant drought
conditions because of this. We need to think of new waysto conserve fresh water so there's plenty
for all. What one specie do you think causes the most pollution? . Do you think educating
the public will help?

Now -- when your class, teachersand parentsare all together — you may slowly walk down the
spiraling ramp to the lower level. When you reach the bottom of the ramp, turn directly to your left
and walk over to the edge of the Bay Model. No running or pushing please! Wedon't want any of
our scientiststo get hurt!!
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Y ou should now be overlooking the PORT of Oakland. Do you seethe CHANNEL Sthat were
carved into the Bay Model? That’sjust what it lookslike if you could see below the water of thereal
Bay. You can see how shallow the bay really is. Do you think the Bay M odel is helpful for learning
about our watershed and the San Francisco Bay?

If you make your way around to the left, you will cometo the DELTA area that looks like a collection
of islands. It represents about 500,000 acres. Just think! It used to be miles and miles of wetlands
but today it’s mostly farmland. It also includes about 1,100 miles of waterways called LEVEES and
SLOUGHS. Noticethat theland is below water level. What do you think would happen to the land
if one of the levees broke? Check one:

(A) Theland would flood

(B) Thesky would fall

(C) TheJolly Green Giant would rise up from the land of peas and fix it.

Wejust covered approximately 200 miles of land from the Sierra Nevada M ountainsto the Pacific
Ocean in about one hour. That’sour entirewatershed. Do you really feel like a scientist now? Yes
or, No . | hopeyou answered “Yes” becauseyou are!!!

If time allows, please visit our many other exhibits. Kindly treat our exhibits with the utmost care.
Over by the Carquinez Strait you will find a navigation map. Thelittletiny numbersindicate the
depth of the bay in feet. The Carquinez Strait isthe second deepest part of the bay. Areyou

surprised to see how shallow someareasare? Yes
No . Seeif you can find the “Keeping It Clean” exhibit on your way out! It’s cool!

Now, young scientists, here'syour chance to make a difference. Let usknow what conclusionsyou’ve
formulated that will keep our waterways healthy and clean. Thispart can be done either here or
back in your classroom. If you finish the comment form befor e leaving today, please carefully tear it
off and hand it toaranger! Thank you. | hopeyou enjoyed your visit! And, | hope you will come
back and visit us again!

NAME: AGE:

SCHOOL: CITY:

Using some of the words from your glossary, write your ideas, theories, suggestions, questions, and
solutions (use the back if you need to) with any other comments you may have here:

When you’re all done, please send them to me: Bay Model Visitor Center, 2100 Bridgeway,
Sausalito, CA 94965-1764. ATTN: Education Coordinator. Or, fax: 415-332-0761. Thank you so
very much! Please come back and see us again!

- END-




