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Print and cut out the cards on slides 1-4, making one card set per group.

Slides 5-8 provide example connections (solutions) made with the cards.

Dome It Challenge

Card Set

Sunlight Reservoir

Some scenarios may not have access to natural sunlight.

Atmosphere Reservoir

Some elements and compounds available in the
atmosphere:

nitrogen (N)
oxygen (O,)
carbon dioxide (CO,)
water vapor

Water Reservoir

Potential sources of clean water:

river

lake

aquifer
groundwater
rainwater
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Food waste
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Sunlight > %. Biomass

Fertilizer > (organic waste)
(nutrients) * cood >
Water > ,

O O
Carbon dioxide — xygen (O,) >
(CO,) Carbon d|0X|de> ¥
— 4 2 (COZ) P 1 Pl L ASAY

Person Plants

Human waste
Water >

Oxygen (O,) >

Wastewater

Food

(from plants)
Heat >

Water
Fertilizer
(nutrients)

Biomass

Animal waste

Food waste >

Oxygen (O,) >

Wastewater >

(organic waste)
Carbon dioxide>

Oxygen (O,) > 4. 4
Animals (CO,)
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Sunlight >
Water >

Carbon dioxide>
(CO,)

Biofuel > ' e
_ Heat > A | Biogas >
Organic waste > Bt 1
(biomass)

Organic waste E
(biomass, b
Wastewater > human, animal

Liquid nutrients>
(fertilizer)

Couid nutrient T = Solid nutrients >
iquid nutrients S fertilizer
(fertilizer) > 4 \ Oxygen > NO oxygen ) ( )
Algae Anaerobic
Photobioreactor Digester
. > Electricity >
Biogas _
Electricity > Water resource Drinking water >
Biofuel > (seawater,
Heat > groundwater, etc.

(Energy) >

Water Producer
(Treatment or Desalination)
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Optional Aquaponics Card Optional Aquaponics Card
__________________________________ Sy
Sail > AL
(from compost) ; \‘ g
Biomass 5 : Food >

Worms > Food (for fish) >
Fertilizer > Water >
(nutrients)

Oxygen (O,) >

(organic waste)

Animal waste >

Wastewater
(with nutrients)

Oxygen (O,) >

Water

”

Worm Bed

Image: 2005 Luis Miguel Bugallo Sanchez
http://commons.wikimedia.org/wiki/File:Mi%C3%B1oca066eue.jpg

Sunlight > o1

Biomass
(organic waste) 7
Water and - Light
_ Electricity I .
Nutrients Food > (artificial sunlight)
(from fish)
Carbon dioxide> Oxygen (O,) >
(CO,) Light bulb

Optional Aquaponics Card
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Example Respiration Cycle (Blue)

People intake oxygen and exhale carbon dioxide. Plants
intake carbon dioxide and emit oxygen.

Sunigt

Water and
Nutrients {from
Fish)

Carbon dioxide
< (€0,
E—

B  Biomass (Organic

Plants

wgsze\

Food

/-P

Food

Water

Quygen
(19}

Person

Food waske

Human waste

‘Wastawater

Carbon dioxide
(CO;)

Example Respiration Cycle (Blue) and Food Cycle (Red)

People intake oxygen and exhale carbon dioxide. Plants intake carbon dioxide and emit oxygen.

Compost uses oxygen.

People eat food and produce food waste. Food waste can be composted into fertilizer used to
grow plants. Plants provide food to people and biomass waste can be composted.

Food wasie

Sunlight

Biomass (Organic

™~
Food waste)
Human waste Biomass (Organic Heat Fertilzer
Watar waste) : (Nutrients ) Food
- Wastawater Oxygen Femtzc.:v _/ Water ¥\
e (0,) (Nutrients ) { Oxygen
19;) Carbon dioxide S - 12 \ (Oy)
IED:I \ / Carb(og(?'?‘me
Person Compost Plants
N /

lmMages-s
o




Example Energy Cycle (Orange) and Nutrient Cycle (Green)

Anaerobic digester and algae photobioreactor (PBR) produce biogas and biofuel that can be
turned into electricity. Electricity powers light bulbs for light to grow algae.

Organic waste from the algae photobioreactor can be used in the anaerobic digester. Liquid
nutrients from the anaerobic digester feed the algae in the PBR.

Heat Bloons
A ncaigrondk ¢ Liqud nutrients logas
l' animal) (Fertiizer) Electncity .
- Solid nutrients 1 Biofuel
NO oxygen (Fertiizer) Heat Y
- (Energy)
Anaerobic
Digester
Power Producer
Smlgrn Biofuel e
Water Organic wasle =
(Blomass) N . —
Carbon dioxide ' o ] Light
(CO,) Wastewater Electnclty / [Artificial sunlight)
Liquid nutrients !
(Fertiizer) / Oxygen
Algae
Photobioreactor Light bulb
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Aqguaponics Example

Water is circulated between the plants and fish pond. The fish waste in the water provides
nutrients for the plants. The plants (and associated microroganisms) treat the water that
returns to the fish.

Both the fish and plants provide food for
humans and animals. Surtgh x ——
4 wasle)
/’ l-x:‘:'::san:can . A Food
Fish) L
o —— ‘;‘. V.. Cxygen ol e
E il . ) ’
{ L Plants \
Sod (trom } l"
Compost) \___,__,..——————— — ) ’
Bovass :Fl"ql"”: Worms a: T >’_~\_
Oxygen Fertbzer ",,/f
Q (Ntrgnts) r
Worm Bed
Worms are grown for fish food using |
compost from composting and some food B Food forren P |
waste as food for the worms. The worm bed A e j
produces worms (fish food) and additional Grygon B

fertilizer (for growing plants)

Fish
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Sunlight

Some SCenarncs may tol hve BC2ess Lo natural suight

Atmosphere Reservoir

Soma slements and COOEOUNGS VAL i INe ACIpNEY

Nerogen (N)
Cuygen (O.)
Ceaton dorde
Waker vagor

[N

Water Reservoir
Potental sousses of cas widhr  Nol &3 ace avaiabie 1o ol soRNSNGH

Biorecycling Example

Sunlight, atmosphere components and water can be
pulled from the reservoir cards. However, many
opportunities exist for recycling of CO, and O,.

e Foea
» Bomass {Organc
taran wasie ol Meat
Water
Wt tewaler Coygen Ferthzer
Quygen ©0,) {Natnerts)
Q) Cartor oonce
€0,
Person Compost
Food
¢ -, Heat
B Food cteom Peeas) \ ’ Focd wesw ] Ooges
3 | Qrpans wirsts
Legwd rulrmnis
Waler Anmal woste b S 1Bm:::‘rrm (Ferkzer)
Caygen Sova nents
D, Wostewsler = NG sxygen (Ferthzen)
Ani " Carton dowoe Anaerobic
nimals €0, D«gesler
——t——
Suvgn Bomast (Orpare heatria &
22 -—
= wasio| Oganc weew |
- (Nutrients) ‘ \ ‘ \ ool - (Bonas) |
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Photobioreactor
|
| \
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T . e ———— »"__,_,
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Heat Proetanie, ok |
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***If using the “underground” scenario, natural
sunlight is not available. Students will have to make
energy to power artificial light to mimic sunlight.




Scenarios & Limitations

N

Description

Limitations

Example
Background

Under the dome

Your community has been
trapped under a large clear dome.

No space for waste.

Limited resources.

The town has been
sealed off until it can
reduce 1ts waste.

Space exploration

Your group is about to embark on
a decade-long journevto a distant
planet.

Fixed air supply.
Limited space.

Mission to Mars or deep
space exploration.

Underground
dilemma

Your group has been pushed
underground.

No natural sunlight.

Underground science lab
or bunker.

Recolonize earth

Each has become a wasteland,
but is not showing signs of new
vegetation. Your group is in

Polluted air.
Lots of waste to

After vears away from
the planet, a group has
returned to create a new

charge of recolonizing the planet. FHanase- community.
- - Sea water - : :
Life at sea Your group is adrift on the open indrinkable. Living on a cruise ship

OCeadn.

Limited space.

or life as a pirate




