When Blue Is Green Educational Activities

***   worksheets ***
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What are Blue Foods? Food inventory worksheetName: 

Date: 

Class period: 


List the foods you (or your study subject) ate for one week.
	Day
	Food eaten

	

Sunday
	Breakfast – 
Lunch –
Dinner –
Snacks –

	

Monday
	Breakfast – 
Lunch –
Dinner –
Snacks –

	

Tuesday
	Breakfast – 
Lunch –
Dinner –
Snacks –

	

Wednesday
	Breakfast – 
Lunch –
Dinner –
Snacks –

	

Thursday
	Breakfast – 
Lunch –
Dinner –
Snacks –

	

Friday
	Breakfast – 
Lunch –
Dinner –
Snacks –

	

Saturday
	Breakfast – 
Lunch –
Dinner –
Snacks –



Add up the number of servings you ate of the following.
· Beef – 
· Chicken – 
· Pork – 
· Fish and seafood – 
· Eggs – 
· Milk and yogurt –
· Cheese – 
· Beans and legumes – 
· Fruits –
· Vegetables – 
· Wheat and grains – 
· Rice – 
· Fats and oils – 
· Nuts and seeds – 

Calculate your environmental foodprint using the Harvard foodprint calculator website:
https://harvard-foodprint-calculator.github.io/ 

	

	
	

	Carbon
	Nitrogen
	Water



Note: 
1 kg = 2.2 pounds
1 g = 0.0022 pounds
1 L = 0.264 gallons



Let’s Get Started!		

Data Collection Name: 

Date: 

Class period: 


[bookmark: _Hlk186896071]Monitor your aquaponics system every week. Record the date; approximate length of your fish and plants (in inches); and the pH, ammonia, and nitrate levels. Add your general observations in the last column. 

[bookmark: _Hlk186896158]You may use the chart below or make your own in Word or Excel software. 

	Date
	Fish length (inches)
	Plant height 
(inches)
	pH
level
	Ammonia level
	Nitrate level
	
Observations 

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	





[image: Flow rate worksheet for printing and completing. ]
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Questions
1. How did flow rate impact the TDS? (salt)



2. Based on your understanding of how flow rates impacted TDS (salt), how do you think flow rates impact nutrient and oxygen supplies in an aquaponics system? 


3. How do flow rates impact point-source pollution in rivers?

4. How does flow rate or mixing affect water quality in rivers and lakes?


Comparing Food Nutritional Values WorksheetName: 

Date: 

Class period: 


Instructions
· Choose five food labels. List each food across the top row. 
· Read the label to fill in the amount of each nutrient per serving under each food. 
· If no nutrient value is given, put an X.
· Make a note if the unit of measurement on the label is different than the one in the table.
· Use different colored highlighters to mark the highest and lowest values for each nutrient in the table. 
· Mark the highest value in each row in yellow.
· Mark the lowest value in each row in blue.
· Highlight the corresponding key (high value and low value) below your table.

	Food name
	
	
	
	
	

	Nutrient per serving
	
	
	
	
	

	Total fat (g)
	
	
	
	
	

	Saturated fat (g)
	
	
	
	
	

	Trans fat (g)
	
	
	
	
	

	Cholesterol (mg)
	
	
	
	
	

	Sodium (mg)
	
	
	
	
	

	Total carbohydrate (g)
	
	
	
	
	

	Fiber (g)
	
	
	
	
	

	Total sugars (g)
	
	
	
	
	

	Protein (g)
	
	
	
	
	

	Vitamin D (mcg)
	
	
	
	
	

	Calcium (mg)
	
	
	
	
	

	Iron (mg)
	
	
	
	
	

	Potassium (mg)
	
	
	
	
	


High Value			Low Value
Plant and Fish Nutrition – Puzzle Clues

Across
4 Gold____, a cost-effective animal to begin with in your aquaculture system
5 Fish obtain these from their diet
9 Growing both fish and plants in a system
9 Part of an aquaponics system (with hydroponics)
11 They ruin picnics
12 Essential in relatively large amounts to the growth and health of a living organism
14 Provides nutrition to plants in an aquaponics system
15 A nutrient that animals and plants both need
17 Needed to run the filter
19 Localized death of living tissue
20 Acronym for the When Blue is Green project

Down
1 Usually grown in soil
2 Not enough of a nutrient
3 Level of nutrient
6 Deficiency causes yellowing of the newer leaves
7 Essential in very small amounts to the growth and health of a living organism
8 How you would feel if your fish die 
10 Deficiency that causes yellowing of older leaves
11 Not a plant
13 An herb that can be grown in an aquaculture system
15 Generally produced for sale
16 Input to an aquaculture system.
18 What your friends might say about your aquaponics system


[image: Crossword puzzle for printing and completing. ]




Wastewater Recycling 

Waste Disposal WorksheetName: 

Date: 

Class period: 


Complete the following sentences.
1. Effluent from pipes is an example of __________ pollution.
2. _____________ of pollution are particularly difficult to regulate because they come from many sources and may contain multiple pollutants.
3. __________ systems serve communities.
4. __________ systems serve individual homes in rural areas. 
5. PPCPs are __________.
6. Neither municipal sewage treatment plants nor septic systems are equipped for __________. 
7. __________ were the most frequently found PPCP in water samples and are believed to cause ecological harm. 
8. __________ exposure risks are higher than human risks because ________ organisms have continual exposures, multigenerational exposures, exposure to higher concentrations, possible low-dose effects. (The same word fills both blanks.)
9. The primary waste products of __________ are the fish solids and uneaten food. 
10. Pollutants can cause __________, oxygen depletion and degradation of benthic communities. 
11. Eutrophication is __________ that causes a profuse growth of algae and phytoplankton and increased availability of organic carbon. 
12. BiG researchers are studying algal bioreactors because algae is __________ for overall nitrogen removal than vegetables. 



[bookmark: _Hlk147475960]Water Quality and Aquaponics

Water Quality WorksheetName: 

Date: 

Class period: 


Fill in the blank.
A measure of water's ability to neutralize acids or resist changes that cause acidity, maintaining a stable pH of 8 or higher, is _____________________. 
The amount of dissolved oxygen aerobic biological organisms need to break down organic material in a given water sample at a certain temperature over a specific time period is called the _____________________.
The amount of oxygen needed to oxidize organic matter in water is called _________________.
The amount of oxygen present in water is called _____________________.
__________ reflects the amount of dissolved calcium and magnesium in water. 
The name for NH3-N: _____________________.
The name for NO2-N: _____________________.
The name for NO3-N: _____________________.
The quantitative measure of the acidity or basicity of water is called ___.
One of the major plant nutrients in soil essential for cell division and development of the growing tip of the plant is _____________________.
The level of heat present in water is _____________________.
A measure of the dissolved organic and inorganic substances present in water is called _____________________.
The amount of organic and inorganic particles suspended in water is called _____________________.

Word Bank
	Alkaline 
Ammonia nitrogen
Biochemical oxygen demand (BOD)
Chemical oxygen demand (COD) 
	Dissolved oxygen (O) 
Hardness 
Nitrate nitrogen 
Nitrogen dioxide 
	pH 
Phosphorus 
Temperature 
Total dissolved solids (TDS) 
Total suspended solids (TSS) 



	A measure of water's ability to neutralize acids or resist changes that cause acidity, maintaining a stable pH of 8 or higher, is _____.

	
	Alkaline

	The amount of dissolved oxygen aerobic biological organisms need to break down organic material in a given water sample at a certain temperature over a specific time period is called the _____.
	
	Biochemical
oxygen demand
(BOD)

	
The amount of oxygen needed to oxidize organic matter in water is called _____.

	
	Chemical
oxygen demand
(COD)

	
The amount of oxygen present in water is called ____.


	
	Dissolved oxygen
(O)

	_____ reflects the amount of dissolved calcium and magnesium in water.
	
	Hardness

	
The name for NH3-N
	
	Ammonia nitrogen

	
The name for NO2-N
	
	Nitrogen dioxide

	
The name for NO3-N
	
	Nitrate nitrogen

	
The quantitative measure of the acidity or basicity of water is called ____.
	
	pH

	
One of the major plant nutrients in soil essential for cell division and development of the growing tip of the plant is _____.
	
	phosphorus
(P)

	
The level of heat present in water is ___________ .
	
	temperature

	A measure of the dissolved organic and inorganic substances present in the water is called __________ .
	
	total dissolved solids
(TDS)

	The amount of organic and inorganic particles suspended in water is called _____________.
	
	total suspended solids
(TSS)





Defining a Zero-Waste, Power-Independent and Economically Viable Aquaponics System WorksheetName: Date:
Class period:


	Goal
	Consideration

	
	Analyze society as a whole

	
	Autonomy from the national electric grid

	
	Both community and industry have responsibility

	
	Economic benefits exceed its economic costs

	
	Economic impacts that affect persons who may not benefit from a product

	
	Eliminating reliance on a power company

	
	Ensure that products are designed to be reused, repaired or recycled

	
	Externalities and environmental impacts must be considered

	
	Maximize recycling

	
	Minimize waste

	
	More than just financial costs

	
	Produce more energy than you consume

	
	Reduce energy consumption

	
	Reduced energy costs

	
	Reducing use of fossil fuels, the source of 60% of U.S. electric power



EI: Energy independence. Eliminating reliance on energy supplied by a power company.
EV: Economic viability. A product or project is economically viable if its economic benefits exceed its economic costs, when analyzed for society as a whole. The project’s economic costs are not the same as its financial costs; externalities and environmental impacts must be considered.
ZW: Zero waste. Maximize recycling, minimize waste, reduce consumption and ensure that products are designed to be reused, repaired, or recycled back into the environment or marketplace.
Defining a Zero-Waste, Power-Independent, and Economically Viable Aquaponics SystemName: 

Date: 

Class period: 


Complete the following statements.

Energy independence
· Definition: Eliminating reliance on ____________ supplied by a power company.
· Reducing use of fossil ____________, the source of 60% of U.S. electric power
· Autonomy from the national ____________energy grid.
· Produce ____________energy than you consume.
· Goal: Reduced energy ____________.
Economic viability 
· Definition: A product or project is economically ____________ if its economic benefits exceed its economic ____________, when analyzed for society as a whole. 
· The economic costs of the project are not the same as its ____________costs. 
· Externalities and environmental ____________must be considered. 
· The economic impacts on people who may not ____________ from the product must also be considered. 
Zero waste 
· Definition: maximize ____________, minimize ____________, reduce ____________, and ensure that products are designed to be reused, repaired or recycled back into the ____________ or ____________. 
· Who is responsible? Both ____________ and industry. 
Summary
A zero-waste, grid-independent, and economically viable aquaponics system would be possible when:
· All waste is used within the system or by complementary systems.
· All power requirements are generated by wastes from the system. 
· The costs of production, including all inputs and outputs, are less than the income generated by the system.
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