The BIG Picture: 
Watersheds & Green Cleaners
For Youth Classes
Theme: 


We can have a positive or negative impact on our watershed through wastewater.
Goals:

· For students to understand how what goes down the drain gets into the Salish Sea.

· For students to become more familiar with measurements.

· Understand which watershed they live in.

· Gain a better understanding of systems thinking.
Objectives:

The students will be able to:

…identify a few cleaners in their homes as toxic and replace them with a “green” alternative.

…describe how sewer and/or septic system transports their household chemicals into local waterways.

…identify which watershed they live in.

Target Audience:  Youth (ages 8+)
Time:  45-60 minutes
Materials:

· PowerPoint presentation/posters
· optional: laptop, projector, handouts

· empty cleaning bottles to read

For Cleaner:

· bottles and spray triggers
· distilled water (or previously boiled water)
· white vinegar
· plain liquid soap (castile soap)
· borax (laundry booster)
· funnels
· ¼ cup measuring cups, teaspoons and Tablespoons

· printed instructions

· blank labels (3x5”)

· Sharpie markers
· rags for clean up
Set-up:
· Room with enough table space to gather around a couple of tables
· Tools and materials in the center(s) of the tables, or put out as you use them
1. Introduction
a. Poll students to see how many of them help clean at home?  What parts of the house do they clean? Have you ever read the label on the bottle before you use a product? (we tend to just do what we’ve seen other do, even if it’s wrong – like opening a window or turning on the fan in the bathroom, not wearing gloves, mixing cleaners, etc.)
2. The wastewater system

a. What is wastewater? Wastewater = any water that has been dirtied by humans. When it comes to household wastewater it includes all the soaps, cleaners, dirt, personal care products that we use, medicine and drugs we expel from our bodies (that go down the toilet), food waste from disposals, drain cleaners, pieces of clothing that break down in the wash (think polyester/fleece adding to oceanic micro-plastics), and any additives to our clothes (like softeners).
[see attached diagrams for septic and sewer]  Where would we be without these systems? Water supply and sanitation has been a primary challenge since the dawn of civilization. Where sanitation systems are insufficient for the population, human health can become at risk.  Today, the array of cleaning products (plus personal care products and modern human waste) have made this even more challenging, especially for the environment the treated wastewater ends up in.
b. How many of you have ever seen a little brother or sister flush something down the toilet?  Do you know where that toy went?  Depending on where you live, our homes rely on either on a septic tank system or a sewer system to treat dirty water.

c. Sewer System = more widely used in largely populated areas, everything that gets flushed, washed, or laundered goes down the same, shared sewer pipes (which can run for miles underground) to a regional wastewater treatment plant.  There, wastewater is screened for trash, solid matter separated (and either sent to landfills or digested into fertilizers), liquids are clarified, digested, and treated through a series of microorganisms (aka “the good bugs”) and UV light before the treated water is discharged into a nearby river, stream, or the Salish Sea.  Again, this process is designed to remove harmful organic pathogens. 
d. Septic Tank Systems = septic tanks do a very similar thing to the sewer system, only right in your own yard. A septic tank is buried just beneath the surface and connects to your home’s drain pipes, then to a drain field. This field is meant to allow the gray water to seep out into the lawn, where microorganisms will break them down. Microorganisms (“the good bugs”) inside the tank will break down the solid matter.  This system relies on a properly installed and maintained tank and drain field. Microorganisms can only break down so much, so this system needs to be pumped out occasionally.  Like the sewer system, this system is designed to treat the organic waste.  We are learning that not all of the complex chemicals are breaking down in this process and thus, enter the watershed.  Not to mention, if these systems aren’t properly maintained, or if they crack due to the ground settling, detection is difficult.

3. How does wastewater end up in the watershed?

a. [see attached same diagram?] In the Pacific Northwest region of North America, it rains. A lot. Water is a solvent and is great at picking up pollutants and moving it along on its journey downhill with gravity, to the nearest body of water, and eventually the ocean.

b. A watershed is the area of land where all of the water that falls in it and drains off of it goes to a common outlet. Watersheds can be as small as a footprint or large enough to encompass all the land that drains water into rivers that drain into the Columbia River, crossing state and international borders, where it enters the Pacific Ocean.  [see attached watershed diagram]  Which watershed do you live in?

c. Through natural processes of the water cycle, water molecules – and all that they stick to – are carried through soils, groundwater, rivers, lakes, streams, ditches, into oceans. Here, they can get ingested and passed along the food chain, or it may take hours, weeks, months, or years, to eventually reach the lowest place it can go, depositing all it carried with it that the microorganisms couldn’t break down, to the ocean. 

d. This water runs through our communities, picking up any pollutants that might still be in our treated wastewater, including petroleum-based chemicals (which some soaps are made from), some vinegars, foaming agents, fillers and binders, fragrances, dyes, and other additives. 

e. Big Benny Chemical poem [see attached poem]

f. optional: talk about micro-plastics from petroleum/plastic textiles from washing clothes; anything we wash off our bodies when we bathe like sunscreen, lotions, DEET, hair products; human waste pollutants such as caffeine, prescription drugs, etc.


4. Chemicals in our homes
a. Our homes are supposed to be our safe places, our sanctuaries. Let’s take a moment to think about what’s really in our homes. [make a list on white board, or have participants do individually] Go through each room in house, writing down potentially harmful, toxic, or flammable chemicals. [bathroom: nail polish, remover, cleaners, drain cleaners, bleaches, alcohols, perfumes. kitchen: powdered cleaners, sprays, oven cleaner, de-cloggers, bleach. garage: paint, solvents, gasoline, rat poison, herbicides, oil, etc.] We have more of a toxic mixture of things in our homes than most any other places in our communities.  Think of how many homes there are and multiply all these chemicals. The potential for harm is great. The mixture is potentially very hazardous.  The air quality in our homes is less good. Let’s clean it up! 
b. How do we know if it’s toxic?  How are they rated?

By US law, most household chemicals have to list their signal words:
· CAUTION = if the precaution is not taken, it may cause minor or moderate injury (the effect might be annoying or sting)
· WARNING = if the warning is not heeded, it can cause death or serious injury (serious chemical burns, marks, and scars, even death can happen)
· DANGER = if the danger is not avoided, it will cause death or serious injury 
(you or someone will be going to the emergency room!)
· and POISON = if ingested, can cause serious harm

Household cleaners also come with instructions that usually say “use in a well ventilated area” or “wear gloves”.  How many bathrooms do you know that are well-ventilated? How many of you clean using gloves? How many people actually read the bottle?  That queasy feeling you get sometimes when you clean?  That’s your body telling you it doesn’t like what you’re breathing in!  Trust your instincts.  
c. Reading the labels
Knowing what you’re up against is half the battle!  Let’s read the labels of some of these common household products.  What do they warn you of?  What are the instruction? [have some students read labels aloud, poll how many have a danger label, warning, caution]
d. We can’t get rid of all the chemicals, but the ones you all might be using, we can make safer alternative where you know exactly what the ingredients are.  Reasons for using your own green cleaners:

· health and safety of self, family, and pets
· store-bought, toxic cleaners are corrosive to the pipes that are trying to treat the wastewater

· toxic cleaners can kill the “good bugs” that are trying to break that wastewater down; this adversely affects how the environment is effected by these toxic chemicals.  If they are not properly broken down, they leak into local and regional habitats. 
· sewer and septic systems are designed to treat the organic matter they encounter (human waste, some food waste), they were never designed to treat the chemical cleaners we pour and flush down them.  Thus, they usually make their way into the environment.  
Green cleaners are mostly made of things you can eat, so of course they are safe to clean with and safe for our watershed!

e. optional: What do you do with the toxic cleaners you no longer want? Locate your local Household Hazardous Waste Facility, they usually dispose of these chemicals for free. Do NOT flush or pour down the drain!  If any toxic cleaners are ingested or get into the eyes, contact your local poison control center.
5. What does it mean to clean? 
a. First of all, what are cleaners?  Cleaners loosen soil, kill bacteria, viruses, and other pathogens. In general, they disinfect, sanitize, and sterilize.  Keep in mind not all bacteria is bad! [Could go on a whole other tangent about antibacterial soaps and the use of triclosan, which negatively effects nearby bodies of water.]

6. Cleaners are regulated, right?

a. In the US, labeling laws exist but enforcement is weak. Companies are NOT required to list all ingredients or their concentrations on the label as “trade secrets” are protected.

b. Currently, there is no regulation for cleaning products using the words “eco-friendly”, “biodegradable”, “environmentally safe”, “natural”, or “green”.  These terms are marketing tools.

c. The terms organic and inorganic, in cleaning products, does not mean the same thing it does in relation of food.  Here, the term is used in the chemical sense, and organic means having to do with carbon, but not always… The term organic is regulated only in terms of food.  
7. Marketing

a. (optional or pre-lesson) Advertisers use a variety of techniques to try and influence our wants and needs. Think of some popular commercials for cleaners, what do they tell you about the product? What do they omit? Watch online clips or search for ads in magazines. How does it appeal to you? A celebrity? Scare tactics? It smells good? [see appendices for more on The Advertising of Household Hazardous Products lesson]
8. How can we clean up our wastewater?

a. Knowing that just about anything could be in your cleaning products, arm yourself with what you can use and that our ancestors have been using for a long time.  Chances are you already have many of these ingredients in your pantry.  Both septic and sewer systems microorganisms can break down more natural, basic chemicals that you would make these homemade cleaners out of.
b. Most people consider baking soda, lemon juice, salt, club soda, and vinegar to be non-toxic substances.

c. Looking at the particles that get flushed, we can think more about what we use on our bodies and what we consume.  This can be overwhelming.  An easy first step to take is to start cleaning with “green”, safer alternatives.  This is good for the air you breathe, the pipes that receive our dirty water, and for the environment where it ends up.

9. Let’s make an all-purpose cleaner!
a. Introduce the recipe [see attached recipe], which is for a 32oz bottle. An all-purpose cleaner is something you can use on most surfaces.  This recipe will work well on stoves, countertops, sinks, floors, and even carpet stains!  It’s not the best for windows.  First, let’s see what we’re going to be using. (hold up each ingredient to show them what they will be using)
· distilled water – this is water that has had its impurities removed (regular tap water has impurities and features that might make your cleaner have a shorter shelf life. Boil enough water and let it cool, or use bottled distilled water.)
· borax – ever used a laundry booster? or washed your hands with its cousin Boraxo? this stuff is great at dissolving greasy stains.
· white vinegar – not only does it make great salad dressing, it can dissolve soap scum!
· liquid soap – there are many different kinds of soap, read labels to learn what they are made from, make a sustainable choice
· optional: a few drops of essential oils will turn your cleaning into mad science fun! Find a smell that’s right for you, or skip it all together. Tea tree oil can be added as a way to enhance cleaning mildew and funguses. These are super concentrated, so only a couple of drops is necessary! This is the most fun and messiest part!

b. We’re going to make this together, share utensils and help each other out. (this works best if you can have them standing around connecting tables, read instructions aloud so everyone does everything at the same time. For younger students have just one step for the ingredients out a time, for older students, you can have everything out in clusters to share from.)
· pass out empty, clean, plastic bottles, 1 per student

· we’re going to use the teaspoon, everyone grab or share a teaspoon, read the handle to make sure you have the right one!
· also grab a funnel and place it on top of your bottle

· pour 1 teaspoon of vinegar into your bottle, when you’re done hand your tools to someone next to you  (wait for everyone to complete this step before moving on)

· now you’re going to need to add the water, using a funnel, add water just a few inches below the neck of the bottle (or measure out based on the size of your bottles)

· find the Tablespoon, that’s the bigger spoon

· scoop TWO Tablespoons of vinegar into your funnel, into your bottle

· now we’ll add the soap – you’ll need ¼ cup, use the funnel, pour into bottle
· optional: add a few drops of essential oils to fragrance, some are great smelling, some can help with cleaning, etc.  You don’t need the funnel. Careful, it does pour really slowly at first!

· top off with a trigger sprayer

c. Label it!

· design a name, logo and label for their product (use Sharpies so it doesn’t run) What other things should you include? Ingredients? Instructions? 
Have participants bring bottles from home, buy new, or collect soda/water bottles in 32oz size or greater.  Clean ahead of time. Spray triggers can be bought bulk.   
10. Conclusion

a. This is an all-purpose cleaner, made of non-toxic ingredients.  To keep with the sustainable theme, what should you use to clean with it?  A reusable natural fiber cloth, like cotton! 

b. Modern products have gotten more complex in their ingredients, making it harder to be cleaned out of our wastewater.  We can do better!  We need to take more responsibility to put things down the drain that will break down better.

c. There are lots of ways we can have a more positive impact on what our wastewater contributes to the watershed, this is just one simple thing we can do.
Other topics to tie into or take it further:

· microplastics and how they get from your home to the Salish Sea
· mapping, draw maps from your homes to the trail of your wastewater, who lives in that path?

· if doing a watershed map or model, add wastewater a component of potential pollution

· how would you sell your cleaner you made? What other things have you seen on tv, on the internet, that advertise something? Does that mean it’s true? How advertising can influence what we purchase (see Hazards in the Homefront curriculum, The Advertising of Household Hazardous Products, pg 135).
· A-way with Waste curriculum – more on the topic: https://fortress.wa.gov/ecy/publications/SummaryPages/97200.html 
· bioaccumulation of toxics in the aquatic food chain

· research on the spices found in our waters, which has been recorded over the years

· tie into water consumption in the home, water comes into our homes from where?  We use it, add dirt, chemicals, soaps, etc. to it and it goes out of our home into the watershed. How much water do we use for daily activities? What kinds of things are we adding to each water activity?
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Big Benny Chemical

(Adapted from Begin at Home)

A post-visit lesson for “Hazards in the Home”

Big Benny Chemical

Runs through the drain

It’s good that he gets the grease

And keeps your mother sane

And yet he goes right down the pipe

All the way to the ocean

Where mixed with other chemicals

He might cause much commotion

Big Benny Chemical

Needs us to decide

When he’s needed down the drain and

When in the can he should hide

So be careful how you turn him loose

And when you throw him away

For if Big Benny’s persistent

He’s in the water to stay

While Big Benny Chemical

May be happy in the ocean

Of what he’ll do to fish and birds

We haven’t much a notion
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