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Praise for
The Worm Farmer’s Handbook

“In my 24 years in the worm business, I have read and sold many books about worms. The Worm Farmer’s Handbook is the most comprehensive and detailed collection of information on vermicomposting I have encountered. Rhonda Sherman provides clear instructions and guidance on everything a beginner needs to know to start up and successfully maintain a worm business, from type of beds and feedstocks to how to feed, harvest, package, ship, and much more. Experienced farmers will find plenty of excellent tips and ideas to improve their businesses, too. Well done, Rhonda!”

—Mark Purser, co-owner, The Worm Farm, Durham, California

“My very first business venture as a child was a worm farm, which failed horribly. Had I had Rhonda Sherman’s mentorship, I can only imagine the worm empire I’d have today. With The Worm Farmer’s Handbook as a guide, anyone can learn the science and art of raising worms.”

—Tony Hsieh, CEO, Zappos; author of Delivering Happiness

“Rhonda Sherman masters the art of communicating the technical and biological minutia critical to successful worm farming in a personable and easy-to-understand manner. The case studies in The Worm Farmer’s Handbook bring vermicomposting alive! This book is the next best thing to being on an actual worm farm tour. Kudos!”

—Nora Goldstein, editor, BioCycle magazine

“Rhonda Sherman’s book has arrived on the scene at just the right time, as vermiculture technology is gaining momentum in research and industry. The book combines Sherman’s hands-on experience with detailed descriptions of current practices and comprehensive documentation of research findings, making it a vital reference for worm farming practitioners and enthusiasts.”

—Norman Q. Arancon, PhD, associate professor of horticulture, University of Hawaii at Hilo

“The Worm Farmer’s Handbook is a must-read for anyone interested in vermicomposting or vermiculture. With a candid voice, Rhonda Sherman explains the pitfalls and opportunities of worm farming based on her decades of experience. Chock full of tips for replication and lessons learned from model enterprises, the book’s chapters span not only the globe but a plethora of systems and sizes.”

—Brenda Platt, director, Composting for Community Project, Institute for Local Self-Reliance

“With The Worm Farmer’s Handbook, Rhonda Sherman delivers the first concise book of its kind: The A through Z of vermicomposting for commercial and community-scale enterprises.”

—Frank Franciosi, executive director, US Composting Council

“Rhonda Sherman sheds light on the mysterious world of worms and provides valuable insight into the worm composting industry. The Worm Farmer’s Handbook is my new first stop for practical, trustworthy vermicomposting information.”

—James McSweeney, author of Community-Scale Composting Systems

“Rhonda Sherman’s comprehensive new manual covers everything about creating a vermiculture business, from writing a business plan, marketing, and the care and feeding of worms to choosing a system that works for you. I wish her book had been available when I bought my worm farm 25 years ago! For over 20 years I have believed that vermiculture has the potential to revolutionize agriculture. The Worm Farmer’s Handbook can help that revolution go forward, and I heartily recommend this book to anyone interested in vermiculture.”

—Jack Chambers, president, TerraVesco

“Before reading this book, I made a mental note of topics that I felt would be included, such as history, how-to, underlying science, pitfalls and benefits, and economics. I was not disappointed—these topics and so much more are fully covered and written about in a very readable manner. This book will prove useful to academics and students at every educational level, practitioners of all types, and anyone with an enquiring mind. In an ever-growing field, The Worm Farmer’s Handbook is set to be the must-have guide and is a very welcome addition to earthworm literature.”

—Kevin R. Butt, PhD, director, Earthworm Research Group, University of Central Lancashire

“With global topsoil depletion reaching alarming levels, this thorough, informed, detailed, and concise manual could not be more timely. Worm farming presents unprecedented hope and enterprising opportunities that are being adopted in every corner of the world. All food security activists, healthy soil advocates, farmers, and educators should read The Worm Farmer’s Handbook. Thank you, Rhonda—this book is a highly useful gift to us all. The world needs more worm farmers!”

—Anna de la Vega, director, The Urban Worm Community Interest Company
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Introduction

The ad says, “Make money selling worms.” You may wonder, Is that really possible? It certainly is! In 2015 a segment of the television show Blue Collar Millionaires featured a worm farmer in Northern California because—you guessed it—he’s a millionaire. That farmer has attended almost all of the North Carolina State Vermiculture Conferences I have organized over the years (2018 will be the 19th annual), and we have become friends. You’ll learn about his worm farm in chapter 10 on page 217.

Tony Hsieh, the billionaire owner of Zappos (the online shoe and clothing company), ended the introduction in his best-selling book Delivering Happiness with the line, “My path began on a worm farm.” To promote the book, Hsieh and his crew went on a cross-country tour that ended at that same worm farm, in Sonoma, California (see the “TerraVerso” profile in chapter 10 on page 211). Selling worms was the springboard for Tony’s entrepreneurial success.

The founder of The North Face was wildly enthusiastic about vermicomposting. With 2½ million acres (1 million ha) in South America, Douglas Tompkins was the largest private landowner in the world. He owned dozens of organic farms and insisted that each have worm bins to turn agricultural waste into black gold. I visited Doug in Argentina and Chile in 2011.

You may be wondering how I got to know Doug Tompkins. Like thousands of other people throughout the world, he found me on the internet. When people search online for worms and vermicomposting, my name pops up. In July 2009 I received an email from someone in Argentina who wanted to create a state-of-the-art large-scale vermicomposting operation to produce humus for market gardens and orchards on a 7,500-acre (3,035 ha) farm. The message was signed Douglas Tompkins.

Although I had worked for a North Face subsidiary decades ago, I didn’t recognize the name. People from over 100 countries have contacted me by email, so it was not surprising to hear from someone in Argentina. I assumed that Doug was a farmworker. Doug sent me several more emails during the next couple of weeks and then met with me in North Carolina in August. Imagine my shock when he revealed that he was founder of The North Face and Esprit. I thought I would be chatting with a farmworker, and he turned out to be a multimillionaire!

[image: ]

FIGURE 0.1. At Doug Tompkins’s Laguna Blanca organic farm in Argentina, the climate is mild enough for outdoor worm bins set up under this beautifully designed and built shelter from the sun.

A couple of years later, I accepted Doug’s open-ended invitation to visit his organic farms in Argentina and Chile. Every farm used absolutely no chemicals and had very high yields. And each farm had a vermicomposting system to convert agricultural residues, animal manures, and food residuals to the finished product, called vermicast, which was then mixed with soil to boost the health of the soils and plants.

Tony Hsieh and Douglas Tompkins didn’t make their entire fortunes by raising earthworms, although vermicast did boost Doug’s income by increasing his crop yields. But I wanted to intensify your interest in worm farming by providing these examples of highly successful people who have enthusiastically promoted the value of earthworms and vermicomposting.

There are many reasons people decide to raise earthworms: to produce bait for their own use or to sell to others, to manage livestock manure or crop residues on farms, to process food scraps generated onsite at businesses and institutions, to produce vermicast to grow healthier food, to make an income from vermicomposting. All of these goals are feasible, but the first step is to learn how to raise worms and then buy a pound of worms and try it. You will develop earthworm husbandry skills and see how much you enjoy doing it. Maybe you won’t like it and will decide to compost instead or do something else. But this way you will know if you have a knack for raising worms, with very little investment. My hunch is that you will love it and will want to expand what you are doing. This is the way to do it—start small and gradually grow your operation as you hone your earthworm husbandry skills.

I tell people that I became world-famous for vermicomposting expertise accidentally; it wasn’t my intention. Although “Worm Woman” Mary Appelhof lived in my hometown, and we became friends while working together as community activists to establish recycling in our city during the 1980s, I resisted her invitations to become involved with vermicomposting. I was an undergraduate in college and Mary was 20 years older than I was when we met. My passion was working to reduce disposal of waste in landfills and incinerators via source reduction, reuse, and recycling. I wasn’t interested in composting and vermicomposting back then.

In 1993 I started working at North Carolina State University as a waste management extension specialist. I was hired to help people understand how to recycle, because recycling had just been mandated statewide. My boss emphasized “publish or perish,” so I developed proposals for seven extension factsheets. One of my manuscripts was titled Worms Can Recycle Your Garbage. My engineering colleagues sneered and made fun of me, saying, “You want to write about worms?” I had the last laugh, though, because the publication saw high demand and had to be reprinted several times.

That factsheet changed the course of my career. Calls and emails came flooding in from people wanting to know more about raising earthworms. I researched and created more publications to help satisfy their thirst for knowledge. I never intended to offer an annual training on worm farming, but people worldwide were constantly asking me, “When is the next conference?”

The NC State Vermiculture Conference is the only annual training event in the world that focuses on mid- to large-scale worm farming. It has attracted attendees from 30 countries. Participants learn how to set up or enlarge a vermicast production facility during this two-day event. Worm farmers describe their operations and discuss earthworm husbandry, feedstocks, equipment, monitoring, harvesting, and sales. Detailed marketing and business strategies are disclosed. Scientists share research about how vermicompost affects plant growth and suppresses plant pests and diseases. Over 100 worm enthusiasts from all around the world network, and many form business collaborations. Past attendees have come from 47 US states plus Argentina, Australia, Belgium, Canada, China, Dominican Republic, England, Greece, Guatemala, Hong Kong, India, Israel, Latvia, Mexico, Micronesia, Nicaragua, Nigeria, Norway, Philippines, Puerto Rico, Singapore, South Africa, Spain, Switzerland, Thailand, Trinidad & Tobago, Turkey, Uganda, and Zimbabwe. The conference website is composting.ces.ncsu.edu/vermiculture-conference.

For over 25 years most of my work at NC State University has been devoted to answering questions, writing publications, and presenting information about vermicomposting. In 2000 I established a 2-acre (0.8 ha) Compost Learning Lab (CL2) at NC State University’s 1,500-acre (605 ha) Lake Wheeler Road Field Laboratory. The CL2 has a 40-by-30-foot (12 × 9 m) Worm Barn, an equipment shed, and a covered teaching shelter. There are 26 types of composting and vermicomposting bins and areas for hands-on training activities. People from all over the world visit CL2 to learn about vermicomposting and composting.

As the cofounder and a longtime member of the board of the North Carolina Composting Council (NCCC), I’ve also worked hard to help promote composting. See the resources section at the end of this book for more information about NCCC.

My goal in writing this book is to provide unbiased, experience-proven information about how to produce vermicast for profit or to manage waste produced by farms, community gardens, municipalities, businesses, institutions, and industries. You will learn the art and science of earthworm husbandry, and how to recycle waste to produce wealth. I start from the very basics, describing the benefits of vermicast and how it affects soil and plants, as well as key things to know about earthworm physiology and environmental needs. If you want to raise worms successfully, it’s essential to know which species are right for vermicomposting and what they need to thrive.

After laying the groundwork, I turn to the practical matters of how to set up a vermicomposting business. It makes me sad that too many people rush into worm farming with very little knowledge and no realistic plan. They read some online articles and watch some videos and decide they know enough to start a worm farm. Often this information is inaccurate or misleading, and by following it you may fail to be successful. I offer my best advice about how to avoid common causes of worm business failure, and I cover regulatory issues as well as what to include in a business plan and a separate marketing plan.
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FIGURE 0.2. At the Compost Learning Lab, the shelter on the left overlooks 14 types of backyard composting bins. The white Worm Barn houses 12 worm bins ranging from household-sized to a 40-square-foot (3.7 m2) continuous flow-through bin.

The rest of the book gets into the specifics of setting up and operating a worm farm: choosing a vermicomposting system, what and how to feed earthworms, monitoring an active system and troubleshooting problems, harvesting vermicast, and options for selling or using it. I include some information about prices of vermicomposting equipment and vermicast products because that’s something I’m frequently asked about when I give presentations. Keep in mind, though, that prices change over time and also vary from one part of the country—or the world—to another.

Throughout the book, you’ll find plenty of practical examples from real-world worm farms and vermicomposting operations at schools and institutions. In the final chapter you will enjoy reading in-depth profiles of more than 25 vermicomposting operations in various parts of the world. I describe how people got started, how they expanded over time, and the variety of products they sell. Each has a unique vermi-operation, but they all possess an entrepreneurial spirit and desire to produce quality products that will positively contribute to the health of plants and people.





 

CHAPTER 1

Why Venture into Vermicomposting?

People from all walks of life are raising earthworms. Some begin vermicomposting as a hobby and scale up, whereas others have the intention right from the start to create a profit-making business. They may be farmers, community garden volunteers, entrepreneurs, landscapers, greenhouse growers, or staff at establishments that generate food waste. Some are retirees, and others work full-time. As you read the worm farm profiles throughout the book, you’ll see that some large commercial vermicomposting operations were established by airline pilots, physicians, and dentists.

One of the most common reasons for venturing into commercial vermicomposting is the desire to recycle organic waste into products that enhance soil and plant health. Soil health has recently become an important international concern. The United Nations Food and Agriculture Organization declared 2015 the International Year of Soils to increase awareness of soil’s role in food security and healthy ecosystem function. One objective of the campaign was to “educate the public about the crucial role soil plays in food security, climate change adaptation and mitigation, essential ecosystem services, poverty alleviation and sustainable development.” At the end of 2015, the Paris climate agreement included a commitment from countries to increase soil carbon by 0.4 percent per year to help diminish global warming.

For decades soil was simply regarded as something that plants sprout from, and farmers used fertilizers augmented with herbicides and pesticides without regard for their environmental impact. Topsoil has now degraded so that much of it is unable to retain nutrients and water, and it is releasing carbon into the atmosphere (which then becomes carbon dioxide, a contributor to climate change). Chemicals in fertilizers are contaminating drinking water, and dust blown from degraded soil is causing respiratory ailments in people living in rural areas.

Vermicomposting is one action people can take to help do something about these alarming soil issues. The end product of vermicomposting improves soil health and fertility, increases the nutrient content and microbial life of soils, improves water retention, and reduces the need for fertilizers and pesticides.

Organic waste is material that originated from living organisms. Households, businesses, farms, industries, municipalities, and institutions all generate some form of organic waste, including food scraps, garden and lawn clippings, livestock manures, paper products, brewery waste, pulp waste from food processors or paper mills, sewage sludge, textile mill fibers, or wood.

Organic materials such as food, paper, paperboard, and yard trimmings are the largest component of municipal solid waste generated in the United States. In 2015 they made up almost 55 percent of the waste produced. Food was the largest category of waste landfilled that year; it was a whopping 22 percent.

When organic waste is disposed of in landfills, it causes harm to health and the environment. As this waste breaks down in landfills, it releases liquid called leachate, which is toxic and can pollute groundwater, soil, and waterways. In the interior of a landfill, organic materials break down in an anaerobic environment and release methane, a greenhouse gas that is 25 times more potent than carbon dioxide. The third largest source of human-made methane emissions in the United States is landfills.

A much better alternative to landfilling food waste and other organic materials is to vermicompost them. What was once considered waste can be transformed into valuable products that nourish soils and plants. Worm farmers have the power to solve environmental problems and turn a profit from their endeavors, too.


[image: ]

FIGURE 1.1. Large-scale vermicomposting operations like this one in New Zealand generate tons of vermicast each year.  Photograph courtesy of Max Morley.



Vermicomposting, Vermicast, and Compost

Vermicomposting is a process that relies on earthworms and microorganisms to break down organic matter and transform its biological, physical, and chemical characteristics into a stable product that can be used as a valuable soil amendment and source of plant nutrients.

Vermicomposting turns organic materials into vermicast, which is a nutrient-rich, microbially active soil amendment or growth media for plants. When vermicast is added to soil, it boosts the nutrients available to plants and enhances soil structure and drainage. Vermicast helps plants grow bigger and produce higher yields, and it can reduce the impact of some pests and diseases.

For the past 25 years in dozens of documents, book chapters, and interviews, I have referred to the finished product of vermicomposting as vermicompost. This term is often used to identify the mixture of earthworm castings (feces) and uneaten bedding and feedstock (organic material) that is harvested from worm beds. While some people use this term, others call it castings and still others call it vermicast. After considerable thought, I decided to use the term vermicast throughout this book, for two important reasons. One is because many people use the terms compost and vermicompost interchangeably, not realizing that the end product of vermicomposting is qualitatively different from compost. I think it would benefit the vermicomposting industry to distance itself from the term compost in referring to its products.

Vermicomposting and composting are very different processes, and it is important not to use the terms interchangeably. Composting is the controlled process of converting organic materials into a valuable soil amendment under aerobic conditions using biologically generated heat. In contrast, a vermicomposting pile or worm bin should be maintained so that it does not heat up. Too much heat can kill worms! In a compost pile the types and quantities of species of microorganisms change when the pile reaches thermophilic temperatures of 106°F (41°C) or higher. Temperatures in a worm bin remain in the psychrophilic or mesophilic range (well below 105°F/40°C), and thus there is a greater diversity and higher numbers of microorganisms during the vermicomposting process. The bottom line delineating the difference between compost and vermicast, though, is that the latter has passed through earthworms. Thus, vermicomposting is more similar to livestock production than to composting; it requires animal husbandry skills to properly care for the worms.

A second reason to use the term vermicast is to avoid product labeling that can be confusing to consumers. Some growers label their product castings and others, vermicompost. This inconsistency in labeling has also caused a bit of a rift among worm farmers. I like the way vermicast combines vermicompost and castings and leaves compost out of the term altogether.

Vermiculture Versus Vermicomposting

The terms vermiculture and vermicomposting are often used interchangeably, but they have different meanings. Vermiculture is the method of raising or breeding earthworms to sell for bait or food for fish, chickens, lizards, and other animals and reptiles. Growers focus on ideal conditions for worm growth, reproduction, and health. These worm farmers typically purchase and haul feedstock (food for worms) or pay for feedstock to be delivered to them, and they chiefly make money from sales of earthworms. An increasing number of them have realized that worm fecal waste is valuable, too, and they now sell vermicast in addition to earthworms. Moreover, some worm growers sell related products, such as worm bins, vermicast harvesters, shipping boxes, soil mixes, books, bedding, feed, and videos.

Vermicomposting is the process of turning organic debris into worm castings. The emphasis is on processing the waste rather than creating ideal conditions for raising earthworms. The size and reproductive rates of earthworms in a vermicomposting operation are frequently lower than those of the same species raised in vermiculture systems. Large vermicomposting facilities typically make money primarily from sales of vermicast. Some of them also make money by being paid to take waste that was destined for a landfill (vermicomposters typically charge lower rates than landfill tipping fees). Most of these operations do not sell earthworms, because their priority is to maintain an earthworm population to process the waste materials.

I am often asked, “How much castings do worms produce?” People assume there is an easy answer, as if science, mathematics, or engineering can cook up a formula: “If I feed X amount of food to my worms, how much castings will result?” The correct answer is: “There are too many variables to make a blanket statement about the output.” Output depends on several factors, including the type of feedstock you are feeding the worms. (I go into detail about feedstocks in chapter 7.) If the feed has a high moisture content, then much of the water weight will evaporate or be absorbed into the earthworms’ tissues during the vermicomposting process. Some additional variables are the type of system you are using, the temperature and moisture of the bedding, and the species of earthworm you are working with.

I’ve developed my own definitions of small-, mid-, and large-scale vermicomposting to use in my teachings and writings:

SMALL-SCALE VERMICOMPOSTING uses small bins and is practiced in homes and classrooms for the purpose of recycling food residuals.

MID- OR MEDIUM-SCALE VERMICOMPOSTING makes use of multiple or larger worm bins to process greater quantities of organic materials for use onsite or for sale. This is done at small farms and school gardens, onsite at businesses or institutions, or at homes in backyards, basements, or garages.

LARGE-SCALE EARTHWORM OPERATIONS have some of the same characteristics as mid-scale vermicomposting, but these operations create and follow a business plan, require higher monetary investment, and produce greater quantities of products for sale.

There are several good books available about small-scale vermicomposting; and thus this book focuses primarily on mid- to large-scale operations. Both mid-scale and large-scale operations utilize a variety of feedstocks, including food scraps, coffee grounds, brewery wastes, spent mushroom substrate, livestock manures, agricultural residues, yard debris, and other organic materials.

A Bit of Vermicomposting History

In the United States in the late 1800s, people began to realize they could make money by harvesting earthworms from farm fields and selling them as bait. In 1901 Shurebite Bait Company was established as the first business to sell worms.

In the 1930s Earl B. Shields wrote a booklet called Making Money at Home, which included a chapter called “Raising Earthworms.” Requests for more information about this topic motivated Earl to learn more about it, and in 1951 he established a publishing business for books on earthworms. In 1951 Shields published Earthworm Buyers Guide, which provided advertising space for worm farmers to market their products. The directory continued to be published every two years until 2005, and the largest edition included 100 worm farms. In 1959 he published a book titled Raising Earthworms for Profit: A Multi-Million Dollar Market that has been reprinted numerous times. His publishing business sold more than a million of its 22 book titles. No doubt these books helped to stimulate growth in the worm farming industry.

In 1936 Dr. Thomas Barrett founded Earthmaster Farms in El Monte, California. A physician and researcher, Barrett investigated different methods for growing worms and published his findings in 1947 in his book Harnessing the Earthworm.

In the 1940s and ’50s, several well-known people started worm farms. Perhaps the most prominent was Hugh Alton Carter Sr., a first cousin of former US president Jimmy Carter. Hugh succeeded Jimmy in the Georgia State Senate and held the seat for 14 years until he stepped down in 1981. After the Second World War, he started Hugh Carter’s Worm Farm, growing crickets and worms for fish bait. They shipped bait countrywide and advertised as the largest worm farm in the world. Hugh Carter closed the business in 1996.

In 1967 a rabbit rancher named Ronald Gaddie bought worms to process the rabbits’ manure. Before long he was making more money on worms than rabbits, so he established North American Bait Farm. His business continued to grow rapidly, and he established Bookworm Publishing Company to publish his own books and others. Along with Donald E. Douglas, Gaddie coauthored Earthworms for Ecology & Profit, volumes 1 (1975) and 2 (1977).

By 1972 Gaddie was grossing $100,000 in annual worm sales, and his income increased six times (to more than $600,000) over the next three years. The huge increase in sales was largely due to the buyback business model Gaddie adopted in 1972. He sold start-up packages to people who wanted to get into worm farming and pledged to buy back worms for a set price. However, the price per pound for the start-up package far exceeded the buyback price. And the worms Gaddie bought for the low buyback price he then sold to new customers for the high start-up price. Thousands of people bought into this “deal,” and it inspired other less scrupulous people to establish similar pyramid schemes. Thousands of people were scammed until, in the latter half of the 1970s, the Securities and Exchange Commission shut down these buyback businesses, and Ronald Gaddie had to cease operations in 1980.

Worm farms sprang up all around the United States as a result of the pyramid schemes in the ’70s. Some people lost their life savings on their investment when buyback contracts were no longer honored and they had no markets for their worms. However, many managed to survive after their sole market disappeared and thrived as they discovered the benefits of worm castings and began marketing them to farmers and other growers.

The worm farming industry has continued to grow over the past two decades, not just in the United States, but all over the world. The increasing popularity of organic farming and gardening has fueled interest in producing vermicast.



Vermicomposting’s International Appeal

Vermicomposting is growing in popularity in many countries, and it is commonly practiced in Cuba. Why is it so popular? After the collapse of the Soviet Union in 1991, which resulted in the termination of Soviet-Cuban relations, Cuba lost 80 percent of its imports overnight, and the Cuban people were forced to become self-reliant in producing food. With the loss of fertilizer imports, worm farms quickly popped up to produce organic fertilizer. By 2016 there were 172 worm farms in Cuba. The most commonly used vermicomposting feedstocks are cow manure and filter cake, a waste produced when processing sugar.

Anna de la Vega visited Cuba in 2016 to learn about their organic agriculture and tour worm farms. Anna lives in England and is the director of a business called The Urban Worm Community Interest Company. She earned a Winston Churchill Memorial Trust fellowship that enabled her to visit worm farms in the US and Cuba. Anna gave a fascinating presentation about her travels at the 2017 NC State Vermiculture Conference.

One of the organic farms Anna visited in Cuba was called Organopónico Vivero Alamar. It is a 26-acre (11 ha) urban farm located in Havana. The farm had six worm bins constructed of concrete blocks, each 49¼ feet (15 m) long by 9¾ feet (3 m) wide by 23½ inches (60 cm) deep. The bins were populated with roughly 200,000 worms per 10.8 square feet (1 m2). The worms were fed horse and bull manure every 15 days in a layer 4 inches (10 cm) deep. The farmers harvested the bins every 60 days, producing 300 tons (272,155 kg) of vermicast per year.
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FIGURE 1.2. These worm bins are at Organopónico Vivero Alamar in Cuba.  Photograph courtesy of Anna de la Vega.





Who Is Vermicomposting Today?

Raising earthworms does not require exceptional skills or training, so it attracts a variety of people who want to use the worms for fishing or for profit. Thousands of people make part or all their income from earthworms. In developing countries where income opportunities are limited for women, they are achieving financial independence from earthworms and sales of vermicast.

During the past eight decades, many people have raised earthworms as a source of income or as a means of managing organic waste. Some are drawn to the business by extravagant claims of vast potential markets for earthworms in large waste disposal systems and agriculture, and as a source of food for animals. Despite these claims, the current major commercial use of earthworms is as bait for freshwater sport fishing. An increasing market for earthworms is selling them to others who wish to vermicompost, ranging from sales of a pound or two for beginner backyard “worm farms” to hundreds of pounds to large-scale commercial operations.

A growing number of people are getting into vermicomposting because they want to produce vermicast for their own use rather than buying it. Producing their own gives them control over the source of all of the feedstocks and materials and assurance that the vermicast is a high-quality product.

Journalists and folks who want to get into the vermi-business often ask me how many commercial worm farmers there are in the United States. They are always disappointed when I tell them that no one knows. The vermi-industry is not organized and has no trade group. Some large producers in the United States have private contracts and no need to advertise for more business, so even their neighbors don’t realize there’s a large worm farm nearby. Some worm farmers keep a low profile because they don’t want to be discovered by state regulatory officials. And some producers try not to attract attention because they think their vermi-system is uniquely effective and don’t want others to steal their ideas.

What I can tell you is that vermicomposting is increasingly being adopted at businesses, institutions, farms, and municipalities for managing organic waste. They are interested in implementing sustainability practices while at the same time cutting costs. Organic materials are being vermicomposted primarily onsite, though in some instances they are transported to a centralized facility. Some businesses and institutions have purchased commercially manufactured worm bins, and others have designed and built their own. Some operations have bins set up directly on the ground; others stack bins on pallet racks. Vermicomposting can help save the cost of fees for solid waste collection and disposal, water usage costs, and wastewater disposal expenses.

Vermicomposting at Businesses

Businesses that vermicompost food waste include restaurants, grocery stores, hotels, food processors, wholesale food outlets and farmers markets, shopping malls, resorts, retirement communities, paper manufacturers, and office buildings with dining facilities. In 2014 businesses generated 36 percent of the total food wasted in the United States, according to the Environmental Protection Agency (EPA).

An indoor vermicomposting spot at a business can be set up in a basement or break room. Kona Pub & Brewery in Hawaii was focused on sustainability and promoting a “green image”—they placed worm bins right in their dining room! Worm bins can be located outdoors on loading docks, alleys, or shady areas on lawns.

The Bittercreek Alehouse & Red Feather Lounge bar/restaurant in downtown Boise, Idaho, began their vermicomposting project over a decade ago. They dove right in, purchasing two specialized vermicomposting bins called continuous flow-through reactors, which they set up in the restaurant basement. The restaurant was able to vermicompost their food wastes, coffee grounds, and paper menus and beer lists. They worked up to a capacity of about 300 pounds (135 kg) of material per week. When the vermicast was ready, the restaurant staff harvested it and put it through a screening device called a trommel (to remove large particles that weren’t fully digested). They sold or traded the vermicast to local farmers who supplied produce to the restaurant. To learn more about the Bittercreek Alehouse vermicomposting operation, see the profile in chapter 10.

Even an athletic stadium can do a little worm farming on the side. In 1995 I visited the Seattle Kingdome athletic stadium because I heard it had a vermicomposting setup. Sure enough, there were 12 worm bins that vermicomposted 50 pounds (23 kg) of food preparation salad waste per week. Four of the bins were handmade of wood, and the other eight were constructed from 55-gallon (210 L) barrels cut in half lengthwise and laid on their sides. Leaves and shredded paper were used for bedding and to cover the food waste. Vermicast was harvested every few months and used on the Kingdome’s flower beds.

Vermicomposting at Institutions

The types of institutions that generate food waste include hospitals, schools, universities, prisons, military bases, daycare centers, nursing homes, long-term-care facilities, residential and summer camps, and government centers. The EPA estimated that 8 percent of food waste generated in the United States in 2014 originated from institutions such as educational facilities, prisons, and hospitals.

One example of a long-standing vermicomposting project at a college is the organic farm at the Evergreen State College in Olympia, Washington. Beginning in the early 1990s, they vermicomposted food waste from dining services and a local restaurant in hand-built wooden bins. In 2008 they switched to a modular continuous flow-through bin system. The vermicast is used on the college farm and community gardens.
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FIGURE 1.3. This open-air shed at Salmon Creek Elementary School in the Freestone Valley of California is framed with lumber milled from trees grown onsite. Shade cloth on the sides keeps conditions cooler for the vermicomposting bins inside.

Vermicomposting at Schools

Although schools are institutions, they are worth discussing separately because for several decades many classrooms throughout the United States have used worm bins as tools for lessons in science, mathematics, and writing, and even art and drama. Several people (including myself) have created curricula for classroom worm bins to be taught by teachers and cooperative extension agents.

Numerous schools expanded from classroom-scale worm bins to school-wide vermicomposting of lunchroom food scraps. This required approval and cooperation among administration, teachers, cafeteria staff, custodians, students, and parents. Often these projects were initiated by teachers or parents, but sometimes students were the catalysts, asking, “Why is food being thrown away? Can’t we recycle it, like we do with paper, cans, and bottles?”

A rapidly growing trend is for schools, from preschools through colleges, to maintain gardens onsite. Students learn how plants grow and harvest vegetables and fruits that are then consumed in the lunchroom. It’s a natural connection to compost or vermicompost the food residuals and use the products to nourish the plants to grow more food.

California has the greatest number of schools in the United States that are vermicomposting their cafeteria food residuals. That is not surprising, because they have a mild climate and can easily maintain outdoor worm bins. Sonoma County is particularly active with school-wide vermicomposting. This is largely due to the efforts of the Compost Club, which was founded in 2003 by a concerned parent named Rick Kaye (who also set up vermicomposting at The Bishop’s Ranch). With a group of volunteers, the Compost Club, now known as the Worm Wizards of Waste, established school-wide vermicomposting at 27 schools in Sonoma, Napa, and Marin Counties. In chapter 10 I include the full story of the Compost Club and its amazing projects, which by May 2015 had diverted a total of 169 tons (153,315 kg) of food waste from landfills (see page 181).

Vermicomposting at Farms

There’s a growing trend for farms such as dairy farms and hog farms to vermicompost manure and crop residuals as part of the farm operation. Farmers are choosing to vermicompost for several reasons. Some need an environmentally beneficial alternative for manure management. Others want to produce vermicast to increase their crop yields and reduce their use of fertilizers, herbicides, and pesticides. Still others want to put old, unused animal housing to productive use. And some farmers choose vermicomposting to increase their income from the sales of earthworms or vermicast.

Vermicomposting by Municipalities

It is uncommon in the United States, but some municipalities are vermicomposting food residuals, yard debris, or sewage sludge. Municipalities may operate vermicompost facilities on their own or contract with a private entity.

From 2004 to 2009 the city of Middleton, Connecticut, vermicomposted a total of 4½ tons (4,080 kg) of food scraps from their city hall, a university, library, restaurant, and juvenile detention center. Using grant funding, the city constructed a greenhouse and bought eight worm bins, each 8 feet long by 4 feet wide by 1 foot high (2.4 × 1.2 × 0.3 m). The worm bins were stacked on pallet racking to maximize vertical space. They collected pre-consumer food waste in 5-gallon (19 L) buckets with lids. They mixed the food with an equal amount of shredded leaves in wheelbarrows. The leaves helped to absorb excess moisture, prevent odors, and create a better balance of nutrients for feeding worms. The mixture was applied daily to the worm beds in shallow layers and covered with a 2-inch (5 cm) layer of either compost, leaves, or paper.

One example of a public-private partnership is the arrangement between an Australian firm called Vermitech and two townships in Pennsylvania, Granville 









































	New commercial vermicomposting facilities

	Worm farms that are expanding their operations or replacing dead worms

	Livestock farms, rabbitries, and horse stables

	Businesses and institutions that want to vermicompost cafeteria waste or other organic materials

	Industries that wish to turn their organic wastes into value-added products by vermicomposting them (including food processors, paper mills, breweries, cardboard manufacturers, cotton mills, land reclamation sites, sludge/biosolids producers, canneries, and wineries)
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