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Pilot Worm Bin Project Report











		“It may be doubted whether there are many other animals which have played so important a part in the history of the world as the lowly earthworm.”


		  Charles Darwin








Introduction and Overview:


	Staff of the California Integrated Waste Management Board's (CIWMB) Sacramento offices conducted a waste audit the week of June 22 through June 26, 1993 and determined an estimated 23 percent of the disposal stream was food waste.  This ranked second only to mixed waste paper, for which a recycling program was in place, yet there was no method for diverting food waste at the CIWMB offices.  Primarily, this waste consisted of coffee grounds and lunch leftovers.  





	Worm composting was recognized as a beneficial method for diverting those food scraps.  In 1994, the CIWMB implemented a pilot worm composting project to determine its effectiveness in an office environment.  The goal was to learn how much worms would consume, how staff would respond to their presence, and if any problems would be associated with them.  The results of the worm composting pilot were compiled after a year. 





	Worm composting or "vermicomposting" is a natural process and a proven method for converting organic waste into worm "castings,” an ideal soil amendment.  Worm farms operate successfully all over the world.  Though worms are often fed a mixture of manure and other wastes, they can thrive on food scraps as well.  Providing worms with a suitable home, feeding them, and maintaining their environment is inexpensive and easy to do.  Individuals are starting worm bins at home for their personal use, whether it is to divert food waste, produce soil amendment, or to grow worms for fishing.  The species of worms best suited for worm bins is Eisinia foetida  ("redworms" or "red wigglers”).  They are known for their large appetite, fast reproductive rate, and ability to adapt to a bin environment. 





	Several Board staff had experience with vermicomposting at home.  Information about care and feeding of worms was obtained from a local worm farmer with over fifteen years experience.  This, along with acquired literature, indicated that worm bins could be maintained in offices with minimal effort, without odor or mess.





	The project manager wrote to the CIWMB's Executive Director requesting approval for the planning and implementation of the project.  The request included an analysis of the pros and cons, estimated cost, and estimated time frame of the vermicomposting pilot.  With approval, the 15 volunteer worm bin managers were identified and trained.  Each was given a demonstration on worm bin maintenance and some literature on vermicomposting before they received a bin.  This demonstration included how and what to feed worms and a brief question-and-answer period.  The project manager maintained contact with worm managers to monitor progress, determine needs, and give ongoing technical assistance.





	During this time, staff also met with the property management company to demonstrate how a worm bin works and what was planned.  It should be noted that the property managers of the CIWMB's Sacramento offices are very particular about the clean, professional environment they provide their tenants.  Once they were shown that worm bins were unobtrusive and could be maintained without any odor or mess, they approved of the pilot.





Pilot Description:


	Concurrent with the approval process, staff refined the necessary elements of the pilot, including identifying suitable bins, their setup, and delivery.





	The worm bins needed to fit conveniently in cubicles and not impose on staff space.  Inexpensive and attractive 12-gallon plastic storage containers were locally available, small enough to fit under desks and chairs, and big enough to give the worms sufficient surface area (20" x 14" x 12" high).  Each box had ten 1/4" holes drilled in the bottom for air ventilation, and a cafeteria-style tray was placed underneath to catch any drainage.





	All of the worm bins were set up by the project manager and delivered to the worm bin managers as a ready-to-go kit.  The kit included one assembled worm bin with newspaper bedding and worms, a three-pronged cultivator, a sealable container to keep food waste in (and flies out) prior to feeding, some worm composting literature, and a data form (Attachment A). The form included space to record feedings (who, what, when, how much), the status of the worms and worm bin (the presence of excess moisture, other species, odors, etc.), and how much time the maintenance took.  If any problems arose, the worm bin manager would contact the project manager for technical support.  Also, it was planned that each worm bin would be fed a different diet to optimize casting production; however, this trial proved to not be practical and was not implemented. 





	The worms lived in a bedding of newspaper torn into long strips and lightly moistened with tapwater.  (Note:  Tearing newspaper in the vertical direction makes the process easy, and tearing several pages at a time speeds up the task further.)  More shredded newspaper was added and moistened until the thickness was about ten inches.  The worms for each bin were purchased in bulk and evenly distributed to each bin.  This reduced the cost of worms by about one-third for a total cost of $12 per box.





	Most worm bin managers had little or no communication with the other worm bin managers about successes or concerns.  Some added more bedding (worms eat the newspaper) periodically, while some didn't.  Some occasionally contacted the project manager to ask questions.  Hence, worm bin managers had varied results, and only a few worm bin managers used the forms for recording information.  Therefore, the results below are largely based on interviews with worm bin managers, and are qualitative in nature.





Findings:  





How Much Did the Worms Eat?


The worms consumed some, but not all of staff's food scraps.


The worms were limited in their capability to consume the food waste of staff.  Initially, many worm bin managers had difficulty determining how much and how often to feed their worms.  Depending on staffs' varied eating habits and diet, a worm bin met the food waste generation of one to five people.  It was expected that 1000 worms (one pound) will eat as much as a half a pound to a pound per day.  Although the food scraps were  not consistently weighed, it seemed that worms in no more than three of the fifteen worm bins ate as much as expected; the others ate less, in some cases much less.  This was due to the different techniques used to feed and care for the worms.





The worms consumed a variety of food wastes.  


Most of the worms were primarily fed banana peels, apple cores, and some coffee grounds, but occasionally other food wastes such as:  breads, pastas, salad, tea bags, vegetables, and grape stems were included.  Staff were advised that worms would not eat much citrus peelings because of the acidity.  However in moderate amounts, this did not cause a problem and created a nice fragrance.  Egg shells and carrots were consumed very slowly (worms do not have teeth).  One worm bin was fed only coffee grounds and filters for the entire pilot and is still doing well, though it is difficult to differentiate the castings from the coffee.





The worms ate the shredded newspaper along with food scraps.


The bedding levels shrank regularly until more shredded newspaper was added to the bin.  When the bedding level was maintained, there were more worms and better consumption rates.





In some cases, food was more readily consumed by the worms when it was buried in castings, rather than in pure newspaper.  


Generally, as castings accumulated, worms occupied areas with castings more than those with only newspaper.





How Did Worm Bins In Offices Effect Staff?


When they were known to others, the worms were a positive presence for staff and the public.


Worm bin managers generally became attached to their worms as a source of pride.  They were glad to show staff and visitors how easy and convenient it was to have a worm bin.  Visitors were often shown the worms as part of office tours.  While the initial response of adult visitors was usually incredulity, eventually nearly everyone was intrigued.  Fellow staff saved their food scraps and wanted to see the worms at feeding times.





The time spent maintaining the worm bins was negligible. 


All worm bin managers felt that it took "no time at all."  Feeding and monitoring the worms was easy to incorporate into schedules.  The time required to put food scraps in the worm bin was about one minute per feeding, usually once per week.  Adding shredded newspaper bedding, which was an infrequent task,  took about five minutes.





How Well Did The Worm Bins Function?


All worm bins were successful except one.


(Successful meaning the populations were maintained and the food was eaten over time.)





The one unsuccessful worm bin had a fruit fly problem.  Food waste was left on top of the bin (instead of in the sealed container provided) by a staff person for a period of time while the worm bin manager was away for a few days, which attracted fruit flies.  The bin was also being overfed.  It was removed as soon as the project manager was notified.





No odors or mess was associated with the worm bins.


No one complained of odors created even during feeding times when the bin was opened and castings were moved.  The plastic storage containers kept materials from falling out.  The worms stayed inside the bins, and there was virtually no drainage into the trays, even in the bins with higher moisture.  Since castings were moved with a cultivator, feedings seldom soiled staffs' hands. 





The use of shredded newspaper bedding (as opposed to using soil or mulch) was successful and aided the visual assessment of worm castings production.  


The lighter color of newspaper contrasted with the dark colored worm castings.  This helped staff monitor the production of castings.





What Other Findings Were Observed?


The costs for this project were low.


The costs, including the bins, trays, cultivators, and worms were about $12 per bin.  The newspaper was free, and the labor used to construct the bins was volunteer staff time (about two hours total).  Staff time to maintain the bins was minimal.





Other species were present in the worm bins but created no apparent problems.


Worm bins can be thought of as soil ecosystems, and as such, it is very common to find other species living in them.  Indeed, without the presence of fungi, bacteria and some other complimentary microorganisms, the red worms would not be able to consume food waste at all.  Aside from the fruit flies that caused the removal of one bin, six other species were identified in some worm bins.





	Fungi


	Several types of fungi and mushrooms were seen in some of these bins.


	


	Potworms


A small white worm, known as a potworm or enchytraeid, inhabited some bins when the newspaper bedding was high compared to castings.  Initially, worm bin managers mistook them for baby red worms.  Potworms never left the bins and created no apparent problems.  Their population was reduced or eliminated as the red worm population increased and the paper to casting ratio decreased.  Their source was unknown.


	


	Gnats


Black gnats (species unidentified) inhabited about 30 percent of the bins.  On occasion, one or two would fly out of the bin during feedings, but their populations were kept low or extinguished by adding more bedding.  The source of the gnats was attributed to nearby plants in the building.


	


	Mites


A small brownish orange mite (species unidentified) was observed briefly in a few bins when they were establishing themselves.  No problems were associated with the mites.


	


	Pill Bugs


Pill bugs are a species of isopod.  A small population lived in a bin for several months causing no apparent problems.  They did not leave the bin.  They were eventually removed by hand during each feeding over a period of two months.  The pill bugs came from some leaves added to the bin.


	


	Collembola


A very small, white arthropod closely related to springtails was found in many of the bins.  At times, their population was significant, and they would cover the surface of the castings.  They would retreat into the castings when exposed to light, and again, there were no problems associated with this species.  Their source was unknown.





Recommendations from Worm Bin Managers:


Having maintained worms for a year, worm bin managers were asked for suggestions on what could improve the program.  Their comments are listed below.





Set up more worm bins to meet the needs of other staff.


Educate more staff about worms.


Chop up the food so the worms can eat it faster.


More exchange of information between worm managers and more technical support, especially at the beginning.


Send e-mail tips to all worm managers when someone has a concern, or to offer helpful hints. 


Label each bin with information identifying: the worms, feeding rules, the worm manager, and the benefits of worm castings.  


Record consistently how much each worm bin consumes.


Make it explicit that only one person (the worm bin manager) feed the worm bin; other staff should leave food in a sealed container if they wish to contribute food scraps for the worms.





Study Conclusions and Recommendations:


	Worm composting is easy andclean, and it diverts food waste from the garbage can.  Worm bins can be a part of a pleasant office environment and be a source of pride, especially for those caring for them.  All existing worm bin managers are willing to continue with worm composting and most of them are personally committed to it.  As one said, "You couldn't take my worms away from me."





	Worm composting takes very little time or money:  ten minutes/month and about $12 to set up a complete bin.  The success of some worm bin managers clearly indicates that proper worm care and feeding can result in a worm bin that consumes three to five pounds of food each week.





	Better communication between worm bin managers could result in more consistent results and greater success with all of the bins.  Most bin managers agreed that other staff should be educated as well.  Some ways for doing this could be:  


to place labels on the worm bins with useful information,


to have worm bin managers meet and share knowledge,


to give worm bin managers, and others who are interested, each other's names and numbers to call for support, and


to have a "worm awareness" event to call positive attention for the rest of the staff.





Next Steps


	These conclusions and other information from the study support staff's recommendation to expand the worm bin project to include a total of 100 bins and a corresponding number of management-sanctioned volunteers.  This will require concurrence of the property management company as well as budgeting approximately $1,100 to set up the additional 85 bins.  Of course, we should never lose sight of the fact that worm bins are living systems requiring at least a minimal degree of care and attention,  and this program should not be forced on anyone, but rather those who wish to participate should be allowed and encouraged.   Through this approach the full potential of worm-assisted food waste reduction at the CIWMB can be realized. 





�
Characteristics of Successful Worm Bin Management


	Worm composting was approached in various ways by worm bin managers.  Some recognized the worms' needs better than others.  The most successful worm bins (with increasing numbers of worms that ate more food scraps and produced more castings) had these factors in common:





1. The bedding was maintained to at least six inches depth; eight or ten inches seemed better.  The extra bedding protected worms from light and dehydration, and provided more area for worms to feed and populate.





2. The worms were fed in the "dump-and-cover" method.  Food scraps were saved in a covered, 1.5-quart mini-bucket.  The bedding and castings were pulled up in a small area where the food was dumped and covered over with bedding and castings.  That area was then left alone while subsequent dump-and-cover feedings were placed in other parts of the worm bin.  Once-a-week feedings seemed to work well for this method, depending on how much food was in the bucket.  Rotation of feeding sites offered several weeks for food scraps to be consumed before coming around to the original feeding site.





3. The top of the bedding was covered with a layer (1/4 to 1/2 inch) of unshredded newspaper pages.  This seemed to have several functions.  It discouraged unwanted species (particularly gnats), it blocked more light, and kept the upper bedding area from drying out.





4. The moisture level was high.  Surprisingly, in most of the successful bins this occurred without adding any extra water to the bedding.  Not counting the initial moistening of the bedding, the moisture came solely from the food scraps added.


(Note:  Adding dry shredded newspaper kept the environment from getting too wet and drowning the worms.  Moisture was never allowed to increase to the point of having standing water in the bin.)





5. Worm bin managers viewed the bins as living systems with worms to be cared for rather than as new bins for diverting garbage.  Worms need care much like a house plant does.  Some people have a "green thumb" and plant care comes easy to them.  This rule applies to worm bin care as well.  Worms require the proper amount of darkness, moisture, food, and space to live and eat.  Some worm bin managers maintain bins at home and have learned more about them, resulting in more success with worm composting, and a feeling that it is easy and fun.





6. All staff in the vicinity of the worm bin were made aware of proper worm bin etiquette. Only the worm bin manager fed the worms.  The worm bin manager was asked what food scraps are appropriate, and any food saved for the worms was placed in a sealed container to prevent attracting flies.
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