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I. Abstract 
 
 
	
Red Worms: 
A Fast and Efficient System to Compost World Centric Brand Compostable Plates 
Cicada Hoyt 
Meyzeek Middle School, Louisville, Kentucky, USA 
	
The purpose of my project is to find out if World Centric brand compostable plates will 
decompose better and faster with or without red worms. The procedures of my 
experiment included creating two compost bins—one with red worms and one without—
to compare the rate of decomposition of the World Centric plates, and the size of the 
compost particles after decomposition.1/3 or 33% of the total material in the bin with the 
worms consisted of pieces smaller than 1/2 inch, while 66% were larger than 1/2 inch. In 
the wormless bin, only .25% of the total material consisted of pieces smaller than ½ inch, 
while 99.75% were larger than ½ inch. Clearly, the red worms had been very efficient at 
decomposing the World Centric plates. I conclude that if schools and other institutions in 
Louisville created a food and tray-composting program using red worms, then rich, 
vermicompost could be created and used in community gardens. 
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II. Introduction 
 
Statement of Problem: People want to use disposable plates. However, there is not 
enough space on the earth where we can throw away all these plates, and the plates are 
taking up limited landfill space. In addition, many disposable plates take many years to 
break down, if ever, and are composed of hazardous chemicals, which leach into the earth 
and can cause problems. World Centric brand compostable plates are made to break 
down and decompose into compost. We can throw theses plates into a home or municipal 
compost and the worms will break them down and make them into rich vermicompost, 
which can then be used as fertilizer for home and commercial gardens. 
 
The purpose of my project is to find a fast and efficient solution to naturally dispose of 
non-reusable plates. My hypothesis is that if I put red worms in a container with World 
Centric plates, that the red worms will help facilitate the composting faster and more 
efficiently than if there were no red worms. I also hypothesize that after the red worms 
decompose the plates and food scraps, I will be left with a nice pile of vermicompost. 
 

 
Picking out red worms at Breaking New Grounds vermicompost operation 
 
 
 
What is vermicompost and red worms? 
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The worm’s body is a perfect little composter. However, scientists don’t really know 
why. There is some debate about the best type of worm for a home compost bin, but most 
experts agree a type of red worm, Eisenia fetida, is best. They are also called bandling or 
manure worms, or red wigglers. This is not the same black earthworm you’ll find in the 
garden. Red worms are surface feeders who like to eat rich organic matter and don’t mind 
crowding in a compost bin. They can survive in temperatures from the low 40s up to the 
80s, so closed garages, porches or utility rooms are all good spots for them indoors. 
Worms eat half their weight per day. 
 

 
Red worms and the beginning of vermicompost, day 5 
 
Vermicompost is spongy, light and absorbent, which makes it a great addition to any soil. 
It has beneficial microorganisms that combat plant disease. It contains growth hormones 
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to make seeds sprout faster. And most vermicompost has 5 to 11 times more nitrogen, 
calcium, magnesium, phosphorus and potassium than regular soil. 
 
Vermicompost is very stable. It will not burn plants like many fertilizers. Worm 
composting is a growing trend all over the world. Large-scale worm growers like 
Breaking New Grounds can sell their compost at a premium. For example, they charge 
$24 for an 8 lb bag of vermicompost. Some cities use worms to reduce landfill waste. 
Farmers use it to process cattle waste, and home gardeners use worms indoors to compost 
in the winter. 
 
Red worms and composting diverts food waste from the landfill – approximately 1/3 of a 
community’s waste stream is food. So, red worms are an incredibly efficient method for 
recycling, converts kitchen waste into nutrient-rich compost and shows your commitment 
to sustainability and being green.  
 
This idea came to me because I am very concerned about the environment and with all 
the Styrofoam and plastic that we humans are using, it is hurting us drastically. I’ve 
worked on many farms and using compostable plates in place of plastic or Styrofoam is a 
healthy and easy way to take care of the environment. 
 
I heard about Breaking New Grounds, a Louisville-based nonprofit organization, and 
their mission of composting the community’s organic waste and empowering others to do 
the same. They use red worms in a composting system from which they produce more 
than 2 tons of vermicompost annually. Research shows vermicompost is some of the 
world’s richest plant food, according to Rhonda Sherman, director of North Carolina 
State University’s compost training facility and co-founder of the national Backyard 
Composting Program. 
 
What I hope to achieve is to teach people how easy it is to use red worms to decompose 
plates and food scraps. My engineering problem was that people who live in suburban 
areas and do not have big enough backyards or do not have a place to put compost piles 
outside couldn’t use the red worms. I hoped to achieve putting World Centric 
compostable plates in a bin containing red worms, and for the red worms to decompose 
of the plates, in a compact enough system so that even a small apartment dweller would 
be able to do it. 
 
What are World Centric Compostable Plates? 
 
World	Centric	compostable	plates	are	made	from	unbleached	wheatstraw	fiber	and	
sugar	cane	bagasse.	Wheatstraw	is	not	only	an	annually	renewable	resource,	but	can	
also	be	turned	into	products	normally	made	from	plastic	or	paper.	Wheatstraw	is	
the	remaining	plant	material	after	the	wheat	grain	and	chaff	have	been	extracted.	
The	plates	have	no	plastic	or	wax	lining	and	are	fully	compostable,	sturdy	and	
strong,	and	meet	ASTM	D‐6400	standard	for	compostability.	
	
The	plates	are	BPI	(Biodegradables	Product	Institute)	Certified.	The	specifications	
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on	the	World	Centric	website	state	compostable	plates	will	biodegrade	within	30	
days	in	a	commercial	composting	facility,	and	within	90	days	in	a	home	composting	
system.	
	

	
Cutting up World Centric brand compostable plates for composting 
	
	

III. Materials and Methods	
 
1. Purchase aluminum containers from the Dollar Store. I used two 25” by 35” sized bins. 
These came with plastic tops, which I then poked holes in so they worms could breath.  
2. Measure out compost. I used all vegetable and fruit scraps such as potato peels, lettuce, 
etc. I put 9 ounces of food scraps into both bins. I also added 1 ounce of shredded 
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newspaper to each bin to provide a bed for the worms. I used a small kitchen scale to 
weigh the food scraps. 
3. To one bin, I added 84 red worms. I purchased these worms from Breaking New 
Grounds for $2. Red worms are noted for their ability to quickly decompose food scraps. 
The other bin received no worms. 
4. I added .75 ounces of shredded World Centric brand plates to each bin, and ½ cup of 
water to each. World Centric brand plates are made from molded pulp fiber from sugar 
cane bagasse and wheatstraw. They were purchased from Creation Gardens in Louisville, 
KY. 
5. I checked the bins each day to make sure the worms were hydrated and to monitor the 
progress of decomposition. 
6. Around Day 38, I noticed a large amount of fruit flies going in and out of the bins. I 
pasted ½ inch wire mesh that I got from window screen scraps from a hardware store 
over the holes to try and control the flies. It didn’t work, so I moved the bins into a cooler 
area of the house (the pantry) and they seemed to leave the compost alone. The 
temperature in the pantry was around 60 degrees, whereas the temperature in the house 
was around 68 degrees. The ideal temperature for red worms is from 55 – 77 degrees.	
7. On Day 56, I ended the experiment when I observed that the worm bin was full of total 
vermicompost. The wormless bin, however, was still full of partially decomposed food 
scraps and plates. In other words, the worms had done their job.	
	

 
Food scraps for composting	
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Wormless bin (on left) and worm bin (on right), after day 10 
 
IV. Results	
	
1. On Day 56, I observed that the food scraps in the bin with the worms was totally 
decomposed, with two sprouts growing from it. All of the World Centric material was 
decomposed. The bin without the worms still had food scraps present with partially 
decomposed World Centric plates.	
2. In the worm bin, I found 87 worms, compared to the 84 worms that I started the 
experiment with. Surprisingly, I found 5 worms in the wormless bin. I am not sure how 
they ended up there.	
3. After removing the worms, I weighed the remaining vermicompost. It weighed 21 ½ 
ounces or 600 grams. In the wormless bin, there were 15 ½ ounces of compost and 
partially decomposed plates, or 440 grams. 	
4.  I purchased a large (2 ft by 2ft) sheet of ½ inch hardware mesh from the hardware 
store. I used this to sift the compost to see if there was a difference in the size of the 
compost between the two bins.	
5.  From the worm bin, 7 ounces or 200 grams fell through the mesh.14 ½ ounces or 400 
grams remained. So, 1/3 or 33% of the total material consisted of pieces smaller than 1/2 
inch, while 66% were larger than 1/2 inch.	
6. Only ½ ounce or 1 gram of the compost from the wormless bin sifted through the 
hardware mesh. 14 ounces or 399 grams remained. So, .25% of the total material 
consisted of pieces smaller than ½ inch, while 99.75% were larger than ½ inch. 	
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7. Clearly, the red worms had been very successful at decomposing the World Centric 
Plates: 33% of the remains from the worm box sifted through the ½ inch hardware mesh 
versus only .25% of the remains from the wormless box. 
 

	
	

	
	
	

0

100

200

300

400

500

600

700

Worm	Bin Wormless	Bin

Weight	of	compost	in	bins	
(grams)

Weight	of	compost	in
bins	(grams)

0

50

100

150

200

Worm	Bin
Wormless	Bin

Weight	of	1/2	inch	sifted	compost	
in	bins	(grams)

Weight	of	sifted	compost
in	bins	(grams)



	 11

	
	

 
Bin without red worms, day 56 
 

 
Bin with red worms, day 56 
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Vermicompost from bin with red worms, after sifting 
 
V. Discussion	
	
I first got the idea about this experiment when we sourced World Centric brand 
compostable plates for my bat mitzvah party. It was very expensive to hire people to 
wash china plates, and being a family of environmentalists, we didn’t want to use plastic 
disposable plates. We had a friend, Sherry Hurley, who runs a catering company called 
Farm to Fork who always used these plates so we asked her about them. Ms. Hurley told 
us that when she used these plates, she just stuck them in the compost with the food 
scraps for the evening. When we asked her if she knew how long it took them to break 
down, or if red worms were needed, she didn’t know the answer.	
 
Next, we interviewed a few farmers who had compost piles, and asked them about how 
long it took for the World Centric brand plates to decompose. One of the farmers, Sarah 
Kayrouz from Fox Hollow Farm, told us that they decomposed very quickly, but had no 
idea exactly how long. The Fox Hollow compost bin didn’t make use of red worms.	
 
Next, I interviewed Amanda Fuller from Breaking New Grounds about the compostable 
plates, and she had heard that they broke down quickly, but again was not sure how long 
it took or under what conditions.	
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My Internet research took me to the Department of Parks and Recreation in Sacramento, 
California. In their book, “How to Vermicompost at Home or Work,” they had one 
mention of compostable plates:	
	

“Compostable plates and cups are suitable [for vermicomposting] but they 
should be torn first into smaller pieces so as not to block oxygen flow.” 

 

On the blog, Wigglingaround.com, there was a brief discussion posted in July 2010, 
about the ability of red worms to break down Chinet brand plates. There were no specific 
information about timing or exact differences between worm vs. wormless composting, 
just a brief entry that worms were breaking down a bin of party plates faster than a 
wormless bin. 
 
The Biodegradable Products Institute (BPI) is a not-for-profit association of key 
individuals and groups from government, industry and academia. They have a 
compostable label program. On their website (www.bpiworld.com), they have a list of all 
BPI-approved products that are compostable. World Centric is listed as one of their 
approved products so this gave me assurance that they were going to be compostable. I 
also read about how the Boulder Public Schools are collecting “non-coated paper plates 
and plates, cups, bowls and flatware made from (or coated with) plant-derived materials,” 
such as World Centric brand plates and composting them along with food scraps. 
 
However, with all my searching, I was unable to find any experiments similar to mine, no 
theoretical values, or published data. However, as stated above, the farmers and caterers 
all had commonly held beliefs that the World Centric brand plates did decompose “fairly 
quickly” in their compost bins. Breaking New Grounds, the experts in red worms in 
Louisville, expected that if worms were added to the compost bins, that this would speed 
up the process. I believed that the worms were going to break down the World Centric 
plates much faster than the wormless bin, and I was correct in my assumption. 	
 
My results were affected by unexpected results. I did not foresee that my worms would 
attract fruit flies. In retrospect, I should have controlled for these flies, perhaps by 
keeping all fruit out of the bins and using only vegetables scraps. I was also surprised that 
five of my worms had somehow crawled over to the wormless bin. If I were to repeat this 
experiment, I would ensure that the worm bins were separated so no cross-pollination 
could occur.  
 
If I were to do more experiments, I would do this experiment on a much bigger scale so 
that I could determine if it was feasible for a larger institution, such as JCPS, in integrate 
these types of plates into the school lunch program and start a vermicomposting set up 
similar to Breaking New Grounds.  
 
VI. Conclusions	
	
In summary, the bin with the worms was able to break down the food scraps and World 
Centric plate scraps much faster and finer than the bin without the worms. From the 
worm bin, 7 ounces or 200 grams fell through the mesh.14 ½ ounces or 400 grams 
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remained. So, 1/3 or 33% of the total material consisted of pieces smaller than 1/2 inch, 
while 66% were larger than 1/2 inch. This is to be compared with only ½ ounce or 1 gram 
of the compost from the wormless bin sifting through the hardware mesh with 14 ounces 
or 399 grams remaining. So, .25% of the total material consisted of pieces smaller than ½ 
inch, while 99.75% were larger than ½ inch. Clearly, the red worms had been very 
successful at decomposing the World Centric Plates: 33% of the compost (with particles 
equaling less than ½ inch in size) from the worm box sifted through the hardware mesh 
versus only .25% (with particles equaling less than ½ inch in size) of the remains from 
the wormless box.	
 
The practical application for red worms would be to utilize them in a commercial 
operation, such as the Meyzeek Middle School cafeteria. JCPS Food and Nutrition 
Services already uses compostable trays made out of corn. However, these trays are 
deposited into trashcans along with food scraps, and hauled off to landfills. Instead, 
students could scrape their vegetable food scraps (separated from meat scraps) into big 
compost bins, along with the trays, and this can be picked up and hauled away to a 
composting facility, perhaps run by Metro Louisville Waste Services or a private 
company. The vermicompost could be sold to gardeners and used for people to grow their 
own food. It could be like a closed loop, where people eat, compost their food scraps, 
then that gets turned into vermicompost and put on people’s gardens to grow food, and 
the cycle starts all over again. 
 
There are several cities in the United States that have recently rolled out residential 
curbside composting programs. In San Francisco, residents put all food residuals, 
including fish and meat, food-soiled paper (including waxed cardboard) and yard 
trimmings into green carts. Waste going to the landfill has been reduced 24%, from about 
2,100 tons/day to 1,600 tons/day. 
 
Out of Seattle's 150,000 households, 103,000 subscribe for yard waste and food waste 
collection. Two studies conducted in 2007 indicate that 40 to 50 percent of the carts 
contained food waste. The City of Seattle plans to provide mandatory food waste service 
to its remaining 50,000 households in 2009 (although the service would be mandatory, 
participation would remain optional since food waste has not been banned from garbage). 
A pilot program is being conducted for apartment buildings, with the intention of making 
the service widely available in 2009. 

In King County, Washington, Cedar Grove Composting, a privately owned and operated 
facility handles all the compostables. King County launched its first residential food 
scrap collection pilot in 2002; the first full-scale program was rolled out in 2004. Food 
and soiled paper account for nearly 30 percent of the single-family waste stream. 

Swift County, Minnesota has had a composting program since 1990. They receive about 
2,000 tons/year of compostable municipal solid waste every year, according to the 
Minnesota Pollution Control Agency. In 2006, Swift. County produced about. 1,500 tons 
of compost. 
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In 2007, the Western Lake Superior Sanitary District (WLSSD) based in Duluth, 
Minnesota, 24 tons of food waste was collected at five drop-off sites; 297 tons of 
curbside yard waste was collected. In addition, WLSSD received 1,000 tons of organic 
waste from businesses and institutions (including hospitals, colleges, restaurants, etc.). 

Of course I would like to thank Amanda Fuller, Coordinator, and Joe LaCasse, 
Environmental Education Intern, both at Breaking New Grounds, for supplying the red 
worms and providing invaluable help in designing this experiment. I also want to thank 
my mother, Karyn Moskowitz, for putting up with the worms and fruit flies in her house 
for all these months, and my father for helping me to purchase the supplies and count the 
worms.  
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