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Introduction and Mission Statement

For this service-learning project, our group worked with Arizona, a community of El Salvadorian refugees in the Cayo district of Belize. The Belizean government relocated these community members from foreign owned, arable lands into a less suitable are with only occasional water access. This situation, coupled with current farming practices (swidden) has led to significant deforestation and despoiling of nearby lands. Furthermore, the Arizona community members primarily earn their living through growing mono-crops of corn that they then sell at markets outside of the community. With their insufficient earnings they are unable to buy the variety of foods necessary for a balanced and healthy diet. Because they only grow corn, they do not provide themselves with the variety of produce that they could potentially harvest with the available land. 

Our group, Sustainable Community Agriculture in Arizona (SCAA) partnered with STAND (sustainable tropical agriculture and natural development) a non-profit organization that is located in the foothills of the Maya Mountains, neighboring Arizona. The STAND Center is a private research and education farm that practices and promotes sustainable development, with a focus on alternative agriculture. In partnering with STAND, our aim was to work with the Arizona community to help them produce a broader variety of foods and therefore a more complete diet for themselves through sustainable agricultural practices. Through a community consensus meeting, it was decided to buy a variety of native fruiting trees to be planted in a community orchard. Additionally, we performed a biochar demonstration in order to educate the community about a sustainable agricultural practice option that they could use for both the community orchard and/or their individual crops. These activities targeted the UN millennium development goals: 1- to eradicate extreme poverty and hunger, 4-to reduce child mortality, and 7- to ensure environmental sustainability. A greater variety of nutrients from the fruiting trees will help alleviate hunger, and will also allow them to spend less of their income on food. The more complete diet will also help foster overall health for pregnant mothers as well as children, which in turn will reduce childhood mortality. Finally incorporating the use of biochar in their agricultural practices helps to ensure environmental sustainability.

Background Research

*see full Literature Review in Appendix B  
Preliminary research for the Sustainable Community Agriculture in Arizona (SCAA) project was conducted using two methods.  Firstly, a literature review was created to address relevant topics of interest.  Such topics included consensus planning, tropical forest gardens, community orchards, silviculture, Terra Preta, biochar, and nutrition.  In order to properly facilitate this project without overwhelming the community with foreign ideas, it was essential to understand the background behind such a project in Belize.  Regarding the consensus planning research, it was suggested that community participation and action are the most important parts of any development project.  SCAA utilized this information to craft meeting facilitation methods through which each Arizona community member would feel valued and as if their opinion counted.  

Because the project proposal involved the development of a community orchard, it was then necessary to learn about agriculture in Belize.  Tropical, multi-tiered forest gardens were researched in order to learn about the connection between Belize climate, topography, and crop production.  In this region it is possible to grow many species in the understory, shrub, and ground-level layers beneath the canopy of larger trees.  In the future design of the Arizona orchard, a multi-layered forest garden would be a viable option for expansion, and thus this research was helpful in constructing long term goals for SCAA.

To meet more immediate objectives, community orchards and silviculture methods were investigated in order to design this specific orchard in Arizona.  The silviculture, or tree cultivation research supported the option of a multi-layered garden for the fact that this biomimicry, or copying of nature, would result in better pest control and long-term sustainability.  A 2003 case study from a community orchard in Berkeley, California was reviewed so that the methodology followed by the project developers could be analyzed.  This case study was essential in determining the process that SCAA would follow in designing and constructing the community orchard in Arizona.  

 
Besides for these topics, it was discovered that most residents of Arizona use swidden, or “slash and burn” agriculture when they plant cornfields.  This practice of burning dried plant matter requires an extensive fallow, or rest period to prevent the soil from becoming depleted of nutrients.  In order to retain the viability of the soil, SCAA researched the bio-char process, through which a nutrient rich soil known as Terra Preta can be created.  In the bio-char process, fresh organic matter is burned in lieu of dried matter.  This allows for a smoldering fire that creates charcoal instead of ash; which in turn locks important nutrients into the soil.  

As mentioned in the mission statement, a primary goal of SCAA was to provide a greater variety of foods in order to improve nutrition in Arizona.  As such, it was necessary to understand the basics behind nutrition science.  In depth research was conducted to determine what nutrients and vitamins are necessary for human health.  Afterwards these data were compared to the types of trees characteristic of this climate zone.  Coconuts, mangos, avocados, and breadnut are examples of a few trees that were cross-analyzed for their nutritional benefit and their potential for successful propagation in Arizona.  

Once all of these data were collected, a second method was employed in the preliminary SCAA research.  This method entailed a personal land and community survey during which the developers for this project visited Arizona to observe the characteristics of the land and its residents.  SCAA had the opportunity to speak directly with a few community members, and thus determine potential interest in the project.  This first hand experience proved invaluable in fostering the initial connection with the community that was determined so important by the consensus planning section of the literature review.  Besides for speaking with the people, the available land was observed and recorded so as to familiarize the SCAA group members with the project area.  This land and community survey was imperative and necessary before SCAA could assist with the next steps of the project.                  
Consensus Meeting

A community meeting was held on the sixteenth of March at the Arizona community pre-school.  The purpose was to inform residents of the donation of and management possibilities for fruit trees.  Using this information, the residents could collectively decide on a course of action.  Fliers had been posted around Arizona during the week prior in attempt to inform all community members of the meeting.  It was intended to begin at noon, following church services, but began at one o’clock to allow time for more people to arrive. A total of nine families were represented, with at least one member from each family present.


Andrea Acker, of the STAND Center, welcomed and thanked those who came to the meeting.  Shaun Gilpin and Devon Wilford presented, in Spanish, information regarding the trees that were being donated to the Arizona community.  They explained the positive benefits of using the trees and publicly owned land for a community-managed orchard.  The floor was then opened for discussion.  Two community members, Ruby and Josh, acted as facilitators. 


Concerns were brought up regarding the ownership and location of the proposed orchard.  Andrea agreed that the orchard should not be planted on private land, and explained that she would contact the Belize Lands and Survey Department to determine which land belonged to the community at large.

Each family was asked to give their preference: in favor of a community orchard, or in favor of trees being allocated to each individual family in Arizona.  All members present expressed desire for a community orchard, thus reaching consensus.  Josh recorded the names and contact information for the nine families represented.  They were asked to act as the core committee for planning and management of the orchard.

Work Weekend: Preparing land for the orchard and the Terra Preta demonstration


The more physically demanding element of our project began Friday, April 18.  Our group members arrived at Arizona early in the morning.  Three community members— two men and an older woman—were present to assist us with the work.  Andrea and Forest, the founders of the STAND Center, distributed machetes and pick ax.  All nine of us, along with a handful of other volunteers, began clearing the land, and as we worked a few other Arizona residents came over to help.  We piled the brush and small trees as we chopped and set fire to the piles.  The intent was to burn the brush at a low temperature in order to create biochar—an essential element of the fertilizer to be used on the orchard.  The biomass was so dry that is was difficult to regulate the temperature of the fires.  We attempted to smother the flames with greener material, but were unable to produce high quality biochar.  After a half-day of work we decided with Forest’s recommendation to return home since the sun was high overhead and everyone was worn out and blistered.  We accomplished a good amount, but still only a small fraction of the entire four-acre parcel.


We returned to the land the next morning and were greeted by the same volunteers from the STAND Center and Arizona village.  As we continued to clear the parcel, we encountered more secondary growth forest, so our work consisted of chopping and dragging out larger trees.  While we worked a few more young boys from Arizona showed up to help, but the community turn out was not as strong as we anticipated.  Late morning and afternoon consisted of more clearing, starting and tending fires, and beginning to dig holes for the fruit trees.  By the end of the day we had cleared nearly an acre and a half of land, produced a good amount of charcoal, and dug several holes.


The third and final day of physical project work included more managing of fires and digging.  We dug approximately twenty holes, three feet in both depth and diameter.  This task took up the majority of our time that morning.  


In the afternoon we participated in a Terra Preta demonstration for the Arizona community members.  With the help of a bilingual neighbor, we explained the biochar fertilization technique, which consists of mixing charcoal, chicken feces, and organic matter together to create rich compost.  As the method was explained in Spanish, we showed them how easy it was to either fill holes where they intend to plant with the fertilizer or create large compost piles composed of layers of the three materials.  The benefits of this technique over chemical fertilizer were explained.  It was made clear that unlike chemical fertilizer, Terra Preta is free, locks nutrients in the earth, helps to build the soil, and is incredibly stable. We explained how this method of fertilization allows agriculturalists to significantly improve the retention of nutrients in soil and have benefits that are more persistent and long lasting than other alternative management or fertilization techniques.


About a dozen community members came to listen and watch the demonstration.  One older farmer was particularly involved and interested in the method and asked questions throughout the presentation.  At the end of the demonstration he expressed interest in using the Terra Preta technique on his own crops.

Results


After a great start with a positive outcome at the community meeting that we orchestrated, we fell on some slow times. Without communication between the STAND Center and us, we had very little to do. Some worries arose that our goal of creating a community orchard in Arizona would not be met. However, one month before the end of school, Andrea contacted us to let us know that the weekend before our final presentation; we would be clearing the land and making it ready to plant when the rainy season began.


This last weekend, we expected to clear a large amount of land with the community, teach the community how to make Terra Preta, and dig holes for the trees that would be planted. Our expectations were not met; however what we accomplished was incredible. We were able to clear an acre and a half of pure forest down to the dirt. Also, we were able to teach the community how to perform the Terra Preta style of composting. Hopefully, this type of fertilizer will benefit the community of Arizona not only in the orchard, but also in their other fields. 


It was a long, hard weekend of labor, but together, we pulled off a big success. By clearing all the land with help from a few member of the community, we showed that this orchard was important to us. Having laid the ground work for others to cultivate, we hope that we have jump started this project in Arizona to become a successful community orchard.
Limitations and Challenges

Any service-learning project is inherently prone to limitations and challenges due to their very nature.    The true measure of success should be the group's ability to overcome such obstacles.  The Sustainable Agriculture in Arizona group was no exception.  We confronted difficulties in communicating and coordinating with our project partner.  The STAND center is situated in the jungle, with no electricity and certainly no internet.  Phone reception isn't available either.  Our project partner Andrea also has a young family, a full time job and other projects, which fill her day.  We commend her efforts to keep in contact with our group, while admitting that our level of communication was not desirable.  Phone contact was voicemail at best, and emails would be returned after about a week.  This left our group's progress stagnant at times, as we waited to discover our next step.  Our time could have been used more efficiently this semester if we were able to communicate more smoothly and more regularly.  We weren't able to complete any physical work until the last weekend of our school semester.  While we worked very hard over the three days, we left an incomplete job.  Had the work been spread out over the semester, we could have accomplished much more and could have spread out the work load. 

Our project partner was still somewhat of an outsider from the community of Arizona.  While she had made many personal connections through the village while working at the local preschool, she wasn't truly a local.  This may have hurt her, and in turn our, credibility.  It is easy to be seen as obtrusive when there isn't a member of the community who is completely on board with your project.

Our project was centered around community involvement.  We had planned on getting a community consensus, having them help with land clearing, as well as demonstrating the technique of Terra Preta.  Unfortunately, through the whole process, about 10 people participated.  We made flyers to promote our intentions and our project partner spread them throughout the community.  Our consensus meeting was planned for 12pm, which may have conflicted with lunch times.  Our physical work was from a Friday to Sunday, which could have conflicted with work and church schedules.  It may have also been that these hardworking people were relaxing and enjoying their time off work.  The other unsettling possibility is that the community members either didn't care about the community orchard project or found better use of their time.   

Bar one, our group was all inexperienced with development and service learning projects.  We didn't really know what to expect from such endeavors.  Moreover, no person in the group had experience with community orchards, permaculture or Terra Preta.  This could have been a major challenge, but due to the expertise of our project partner and determination of our group members, inexperience only proved to be a minor hurdle.

Spanish is the dominant language of Arizona, the community which we worked in.  The language barrier was more challenging that we had originally thought.  Our project partner had very little Spanish skills, while our group only had classroom experience.  Part of our project was to hold a meeting in the community in order to establish a consensus and determine then what our project would consist of.  Our Spanish speakers preformed exceptionally in facilitating the meeting; from their perspective, very little was lost in translation.  The language barrier did present itself when our English-only speaking members interacted with the community.  It was difficult to form strong connections with people, although there was a great deal of non-verbal communication, which was invaluable.

Personal Reflections

Margaret Fitch


I entered the service learning project both with hope and slightly dubious.  Within the community development department people try point out and warn against the potential pitfalls and ‘dark side’ of development.  Professors even regularly assign Ivan Illich’s “To Hell With Good Intentions” essay in which he argues that foreigners should never try to ‘help’ local situations through volunteering or development projects.  And from my own experiences in other communities and countries I tend to agree that more often than not projects headed by outsiders tend to have neutral outcomes at best. However, I still had hope that not all development projects are inappropriate and unsuccessful, especially if it is carried out mindfully, which I was confident that our group was capable of doing. 


After having completed most of the project I have to admit that I am disappointed. I felt ok about working with the community of Arizona even though we were unfamiliar with it, because we were partnering with STAND, who is familiar with Arizona.  I had assumed that finding a partner who has already been acquainted and worked with the project community would have a clear sense of what the community wanted, and needed. This is something that we would never be able to accomplish on our own within just four months, and so I felt like working with STAND was a reasonable short-cut so to speak, to getting to know Arizona. The community orchard was initiated by STAND, but was meant to be Arizona’s project. Andrea of stand exuded positivity and assured us that the community members did too.  Our group was meant to be helpers in their project, extra hands, facilitators for their meeting, translators, and to offer some financial backing.  This was our role- a partner at most, but not the leaders. If community members are the leaders then I feel that there is a greater likelihood that the project will be something that the community truly wants and could benefit from. 

Unfortunately, when it came time to clear the land and dig holes for the trees, only one family showed up.  It was a Friday so we weren’t too discouraged, figuring that people were probably busy working.  We were assured by Andrea of the STAND center that about 20 community members would show up to help out the next day.  Only the same and single family showed up again. On Sunday, no community members arrived until Andrea walked around the neighborhood, knocked and peoples doors and urged some to come watch the terra pretta demonstration.  Her efforts brought between 10-15 locals out for the demonstration.  The weekends’ outcome was disappointing because it showed that there was clearly a miscommunication about who’s project this was, and if the community actually wanted the orchard.  I had optimistically envisioned us arriving on the scene to see the community rallying and coming together to clear the land, and we would join in, as they would laugh at us and our awkward use of the machete.  Instead when it was primarily just us outsiders working on the land it suddenly felt like it was our pet project that we were pushing on the indifferent community.  

When we asked Andrea and her husband Forest why they think more people didn’t show up, it was suggested that they were used to white people coming in briefly and promising changes for the community without following through or with it turning into shambles.  It was also suggested that people just aren’t motivated enough for this particular project to follow through with it, or that it just isn’t a high enough priority that hey would rearrange their busy schedules and demands to accommodate it.  All explanations are perfectly understandable, but are sad things to hear as someone invested in the project.  I do not want to be seen as an outsider coming in thinking I know what is best for a community that I am unfamiliar with.  I do not want to follow through and push vainly for a project that the community does not embrace.  My hope as of now is that once the trees are planted, maybe people will see that it is beneficial and begin to tend the orchard and harvest the fruit. 

Honestly, this result does not take me too much by surprise. While I hoped that STAND could be a short cut to getting to know and understand Arizona, (the community, the community members, culture, norms, and realities of living in the community), in my heart of hearts I know that it takes near a lifetime to understand these things.  The members of STAND are not from Arizona or Belize either- they too are in the process of getting to know Arizona.  This experience has only made me firmer in my beliefs that people should almost exclusively initiate community development projects within their own communities. Not all service-learning projects are inappropriate or ineffective; I’m sure many are successful and appreciated.  However I think that because this project is based in a foreign country, with a four-month time limit, and expectation that there will be a final product worthy of a good grade, that it is difficult to work within those boundaries and still conduct a meaningful, thoughtful and fruitful community development project. 
Emily Falta
Before coming to Belize I had never traveled to a foreign country or taken part in an international development project.  The idea appealed to me and I was excited to partner with a community to help them accomplish their goals.  In order to have a positive influence on a community, one must interact intimately with the people to fully understand the issues they face, the potential opportunities present, and how they want to use those opportunities to their advantage.  Although I learned this in classes on community and international development at the University of Vermont, it wasn’t until working on this project that I realized how true it is.  While participating in the sustainable community based agriculture project at Arizona, I have come to the conclusion that four months is far too short a time to build that type of bond and understanding, especially in foreign territory. 


As with the majority of international development, our project was great in theory.  We partnered with the STAND Center, who I assumed was closely connected to Arizona village and held a strong grasp on the issues the people there face.  Although the founder of the center, Andrea, had the best of intentions, the community project we worked with her on was very much something she wanted to do for the community, rather than something they wanted to do for themselves.  I didn’t become aware of this until late on in the project.  Miscommunication with Andrea led me to believe a widespread, genuine interest in the community orchard existed.  I discovered this past weekend that a portion of Arizona residents had never even heard about it.  If the people are not well informed and completely engaged in the project then they will feel no ownership over it.  As nice as a community orchard may be, and as much as it has the potential to improve their village, it is bound for failure if involvement is lacking.


This semester was incredibly frustrating because the majority of communication with the Arizona residents was done through an intermediary.  Until I spent the weekend working the land, I had virtually no interactions with the community.  Without spending time with the people I was working for, I was unable to form a comprehensive understanding of the issues they need to deal with.  As a foreigner, it is nearly impossible to relate to and properly assess their current situation.  I felt uncomfortable coming into a place as an outsider and determining the community had a need without ever discussing the issues with the people themselves.  


Ideally, this semester should have been geared toward building a bond with the community.  A few months are barely enough time to gain a true sense of the dynamic nature of the culture and environment.  It is a challenge to simply understand the problems within the community, and is therefore nearly impossible to identify and implement solutions.  The semester period of time was not conducive to focusing on greater observation and communication with the people we work with because quantifiable results are expected at the end.  However, few positives can result for the community if they are not invested in the development project. 


The interactions I did have with residents of Arizona made me deeply respect them and lament not having worked in closer alliance with them.  I valued their work ethic, positive attitude, and friendliness.  Working alongside them was very rewarding.  Each of them was incredibly willing to help me despite the fact that I am clearly not as skilled or strong as they are.  They were also unbelievably patient in dealing with my horrible Spanish when communicating with me.  I was particularly impressed and struck by one elderly woman—Senora Santos.  Her strength, kindness, and leadership made me realize the attributes I most respect in people.  I hope to have her same vitality at that age.  


I learned a good deal from observing the elders of the community, but the children I spent time with gave me the most hope.  When I explained to the neighborhood children that if they and their families were willing to help manage the orchard then in a few years time they could reap the benefits, their mouths dropped open.  “You mean, there will be mangos and avocados here that we can eat?” one little girl asked.  They were sincerely excited about the idea of an orchard and were willing to help with the physical task of digging holes.  


The time I spent with the Arizona community members is what made this project worthwhile.  Although I didn’t have the opportunity to interact with the community as much as I would have liked, I was still able to learn a great deal from them.  It seems to me that the nature of service learning projects is such that the outsiders gain as much or more than the community does.  Although I have strong reservations regarding international development, (especially in such a short timeframe), I am thankful for the lessons I gathered from this experience.  If the project is able to continue and gain support within Arizona it is probable that the orchard will benefit the community in the years to come.

Colin Hunt

What determines merit? How do you show that you have given your all in a project that you have worked hard on? What will be the evidence you got your hands dirty? For the Sustainable Agriculture in Arizona group, the answer to these questions is blisters. 

After weeks of waiting, our group finally was able to start work on our project; at the last minute, right before our final presentation. This weekend long event was supposed to accomplish everything we had planned on from the beginning: to clear a large area of land to plant an orchard, perform a Terra Preta demonstration to the community, and to start digging holes to lay the groundwork for planting season. However, our expectations were not met. For the first day, twenty residents were expected to show up to help us clear the land, however only 4 showed up. What was supposed to be accomplished in one day, took the entire weekend, and still we did not complete everything we had set out to do.

This was quite demoralizing at some points. Why were we out in the field working hard on a project the community seemed not to care for? You want to know? Blisters. Our reward for working hard was sun burnt backs, soot stained bodies, and blisters. 

Even though our reward was meager and not necessarily enjoyable, we had a story to tell and war wounds to prove it. Putting a lot of effort into a project, even without wide support from the community you are working for is well worth it. Just to have four people show up, to me, was enough to make our time seem worth it. If you can change one person’s life or make one person smile, it is a feeling that is far greater than if you had not tried to at all. That feeling is bigger than blisters.

Jennifer Swain
On the first day of class, Dr. Ashman presented a model of the  “Experiential Learning Continuum.”  This demonstrates the different titles which service work can take, dependent upon the focus and the primary beneficiary of the work.  Service-learning is set directly in the middle of the continuum, showing the equal focus on service and learning with balanced benefits to the provider and recipient.


The SCAA set out with the intention of working side-by-side with the residents of Arizona to create a community orchard that would supplement their nutrient-weak diet.  The group would educate the community on silviculture practices and acquire farming knowledge from local agriculturalists.

The group acted as a resource and facilitator for a community consensus meeting.  Nine families were represented at that meeting, and all voted to plant the donated fruit trees as a community-managed orchard.  However, when it came time to clear and prep the community-owned land, only two families showed up to help.  They were two of the families who had expressed interest at the consensus meeting.  Already discouraged from the small community turn-out, we arrived the second day to find ourselves at work alone.  The same two families joined us that afternoon.  We worked entirely on our own the third day.  We cleared about an acre and a half of jungle in all, with a ratio of about three non-residents to each Arizona resident.  Thirteen residents attended the Terra Preta demonstration, following much pleading from our project partner, Andrea.


I would not classify the active portion of our project as service-work, but rather as volunteerism.  We had lost the original motivation for clearing by the second and third days of our project. We were going through the motions solely for the purpose of commitment to our partner and with the hope that our actions would benefit the community of Arizona.  Excepting to the Terra Preta demonstration, little knowledge was exchanged between our group and the residents of Arizona.


Service-learning includes the element of conceptual analysis, which connects the service portion of a course with theory learned in class.  General development theory and concepts were taught at the beginning of this course.  However, the level and depth in which the concepts were explored did not allow for adequate connection to the wide-ranging and specific projects carried out by each group.  This is not to say that the course lacked the opportunity to learn from the projects.  However, our learning came from the project itself and not from supplemental course material.


The most relevant lessons learned by the SCAA group come from the small qualms and failures of our project.  They involve the elements of approach, communication and timing.  The basis and structure for this project came through our project partner, the STAND Center.  While our partnership allowed us the ease of a pre-existing project idea, as an intermediary it hindered our need and ability to connect to the community of Arizona itself.  This may have led to misconceptions of community enthusiasm for and commitment to involvement in the community orchard project.  The third element that got in the way of project success is time.  It isn’t necessarily realistic to assume that a project can be started and set up for continuation in a period of approximately three months.


While I do not feel that this project provided a true service-learning experience, it has given me much insight into implementation of future projects.  I suggest that groups recognize the time constraint for completion of projects, and choose projects and partners with this in mind.  I encourage students to go out of their way to communicate directly with community members, both in and outside of the presence of a project partner.  This aids in avoidance of misunderstandings between providers and recipients of service-related work.  Finally, I recommend that students seriously evaluate the potential impacts of their actions within a community.  It is crucial to a project’s success that community members to be at level with enthusiasm for and involvement in a service-learning project.

Logan Zingus

It was my goal going into this class to learn what it was like to undertake a community development project.  From the project initiation and research, to the community meeting, and right through to the hands on agricultural work, I now have a sense of every stage of a development project.  As community development is my major, this was very important for not only my education, but also to help decide what my career path will be.  

Using my goal as a measure, Applications of Sustainable Development was a resounding success.  I learned about the logistics and communication of a development project that I could have only learned through encountering and tackling the issues our group faced (as a side note, I also improved my Spanish skills).  I furthered my understanding of consensus planning and community involvement.   I have truly discovered how important community involvement is.  It is imperative that a project be 'owned' by the community.  They must have a sense of responsibility, it must represent their intentions and reflect their culture – especially for indigenous groups.

Probably the most practical thing I learned was how to make bio-char, and how to use it to invigorate the soil through terrapreta.  I will definitely use this in my life and hopefully promote its use again through another community development project.  It is free, efficient, and extremely beneficial to the soil.  I plan to use it as soon as this summer, when I start my own small vegetable and herb garden!

You need: green plant material, dry wood, leaf litter, manure and a space for a compost pile.

It's easy to do:

Step 1: Use dry wood and leaf litter to start a fire (the size depends on the amount of char you wish to make).

Step 2: Gather green, freshly cut plant matter to smother the fire, keeping a slow, low temperature burn.  Adjust the pile accordingly to make sure everything is charred.  Try not to let the fire burn to hot, the goal is not to see any flames.  If it is getting a little too hot, cover with more green plant material.

Step 3: Let it burn out until there is a nice pile of char.

Step 4: Gather leaf litter and other plant matter that you haven't used in a pile, this will become your compost.  Add a layer of the char (after it has cooled!), followed by a layer of manure.  Continue this process (plant matter, char, manure) until you have used all of your resources.

Step 5: Leave for between 2-5 months, depending on your climate (hotter, wetter climates require less time).  You can keep adding compost if you like.

Viola! You have an extremely fertile pile of organic matter which can be spread over you garden, lawn and even indoor plants to improve the soil quality and lock in the nutrients! 

Jessica Cohn

Strength can be defined in many ways. It can be defined by physical endurance. It can be defined by the amount one can carry. It can also be defined by emotional and mental endurance. No matter how it is defined, strength, in all aspects, was not only necessary, but also required in order to accomplish the task we set before us with this project. My strength was tested on all levels throughout these past four months.

Communication was a huge issue in our project but that was expected, afterall, our project partner lives in the middle of the jungle. The strength of my patience was tried as I waited to receive e-mails, meet with the group, reach a consensus and reply. It was a vicious cycle and as everyone was eager to get working, it was very trying. In the end, through all the tough times our project came together. 

The goal of the weekend of April 18 was to clear an area of forest with machet. Having used one on a banana farm, I was not nervous and in fact confident about my ability to complete the task. Little did I know that my strength would be tried again. My upper body muscles seemed to disappear and I was left with a feeling of uselessness.  That is until Forest, the co-founder of the STAND center, began explaining the biochar system to us. He explained the importance of burning the green matter right when it is cut and trying to smother it rather than produce a flame. With that I knew just what to do, collect the material cut by the others and put it on the fires. I was very satisfied as it was an important job for the Terra Preta process, for the clearing of the land and for my own body. 

This was a very interesting service-learning project for me. It was the second time I have taken a class like this abroad and I believe similar results came out of it. This part of my strength was the strength to continue despite frustrations. It is hard to do service-learning projects in ones home country, let alone a foreign country. It is hard for me to come into a country and begin doing work. That is the whole point of service-learning, to learn about the community and what their desires are and then begin the service with community involvement. While I learned a new farming technique, I do not believe I learned much about the community of Arizona except what I was told, second hand, by members of the STAND Center. This lack of communication directly with the community was seen within the project as very few members came when we cleared the land. Hope was not lost though. While clearing as well as after many of the community members stopped by to see what we were doing. This gave me strength because the community members really seemed to have a genuine interest and enthusiasm about what we were doing. Even though they were not working next to us in the field, they were there supporting our endeavor. I truly believe that once the trees are planted, the community will rally and this project will take the form we hoped it would. 

As a social work major, this project was something I was not used to. In service-learning classes I have taken before, physical labor such as this was not part of the criteria. I was excited about working with a community and learning about their needs. I was a little disappointed that I did not get to learn more about this community but this project will, in the long run, be a success due to our motivation, determination and strength that was observed by the locals in the community. My hope is that other students will continue this project, build the bridges directly with the community and learn what the community wants and needs are in order to put them into action. This service-learning project in Arizona really taught me about strength. This project taught me that even if one does not achieve the desired outcomes right away, every action is a step in the right direction. 

Devon Wilford

When I signed up for this class, I imagined essays, reading assignments, and the occasional powerpoint presentation.  This held true in the first couple of weeks, but I was pleasantly surprised to learn that the objectives of the class were indeed applications in sustainable development, and that we would be ultimately benefitting a community in need.

My decision to join the SCAA group arrived despite my personal preferences.  I had a passion for homeopathic medicine, but decided that SCAA, my second choice, was the way to go.  Homeopathic medicine had no pertinent benefit to the people in my opinion, whereas SCAA painted this beautiful picture of us coming and relieving a community in indigence. This wasn't quite the case, but the project was a success.  We accomplished all of our project goals except the actual planting.

As with any project, frustrations abounded. Mine in particular was with communication.  It took months to accomplish what could have been done in a couple of weeks.  STAND didn't have ready access to internet or phone, and while I respect the choice of living as such, it became a pain to deal with in this project.  This, in my opinion, was our greatest setback.

There were a number of people in our group who felt that the scant turn out of community members showed a lack of motivation and initiative, and becoming disillusioned with the validity of our project.  I, on the other hand, think that the fault lies in our project partner.  The fact that when we were going to do the Terra Preta demonstration, we had to go recruit people from the community to come makes me think that STAND didn't exactly publicize our activities, and that so few showed up to help because so few people knew that we were even out there.  This I evidence by the children who showed up asking what we were doing, and upon explanation, grabbed whatever tools they could find to help us.  Now, this could have been endemic to the youth of the area, but I believe it was the reaction we would have experienced from the entire community, had they adequate notice.

Other than that, I am completely satisfied with the progression and result of this project.  I would be interested to see where it goes from here.

Shaun Gilpin

The prospect of a Service Learning course in Belize was an exciting one for me. I had had good experiences in the past with Service Learning endeavors and truly enjoy being able to go beyond the theory that is taught in a classroom and employing action to discover what it means to be a community developer. There are many things that are taught in the department of Community and Applied Economics that cannot truly be grasped until they are employed in reality. Such is the power of a Service Learning course in that it can solidify so much and, when executed in a designed, proper fashion has the potential for real, lasting change. 


It turned out to be rather serendipitous that I was also able to find a project so suited to my interests. I had recently been introduced to the discipline of Ecological Design, and become enthralled with the theory behind using the best systems of nature to redesign our own means of subsistence. The chance to use my education in facilitation techniques to garner support for a community-managed, stacked polyculture orchard seemed to epitomize my ideal pursuits after graduation. Adding the Spanish element of the primary language in the community and it seemed as though the project could have been designed with my interest specifically in mind. 


I approached the project with significant enthusiasm and high hopes, despite the underlying understanding that expectations should always be somewhat tempered in the situation the newly formed group of students had just been put into. While the group composition turned out to be rather agreeable and productive, creating a successful Service Learning project from scratch, in the timeframe of four months, is a rather formidable task. I will not analyze heavily the downsides of such a situation as they became apparent in the project since they are covered in the Limitations and Recommendations section of the final paper. 


With these limitations in mind, I do feel the project has been successful and am happy to have been involved in it. I think I speak in accordance with everyone in the group when I say that I wish there had been more community involvement in the portions of the project we were able to carry out. I was happily surprised with the response that we received at the consensus meeting and was ensured by both our project partner as well as a few members of the community that there would be a considerable turnout on the day of clearing and enthusiasm about what we were doing. These assurances did not materialize. 

I am hopeful that now that there is a physical manifestation of that which we discussed at the consensus meeting, there will be an increased enthusiasm about the continuation of our proposal amongst the community members of Arizona. While I do maintain the hope that our work will act as a catalyst for that involvement I am also aware of the required organization, cooperation and management for the successful operation of a community orchard. Upkeep and maintenance as well as improvements, harvesting and the distribution of the fruit all comprise the prime example of ‘The Commons’ and those of us in community development work know all too well how easily tragedy seems to strike such endeavors. 

With this realization in mind, I have taken the opportunity to use our experience this semester in Arizona to analyze and discuss with my colleagues both the importance and harm that I believe is inherent in International Development work. It is always difficult to enter a region or community to which you are not entirely familiar and try to implement a project aimed to improve the lives of those you do not yet know. Presence, commitment and time may be able to mitigate the negative connotations of such an endeavor. Though, despite even the most committed and long lasting individual, things as base as race, nationality and past experience, characteristics often vehemently discounted as invisible in the halls of academia, do in fact cause at least some level of disconnect between a foreign, community development worker and the community in which he or she is working. Such inherent divergence makes the job of international community development work an uphill battle. The myriad of chances for failure in implementing successful, lasting and beneficial projects are obvious both in the study of the discipline and the existence of ‘White Elephants’ scattered throughout developing countries. This truth can be incredibly discouraging to aspiring community developers and has resulted in more than one of my colleagues to remark that they no longer want to be involved in the process of international community development. The sometimes-apparent hypocrisy of a citizen of the most excessively consumptive country in the world touting the benefit of living simply and conserving to people with far less at their disposal adds to the expressed sentiment. The alternative to international development work that is most often articulated is the option of working in the States to create a more sustainable example of living for the rest of the world to mimic. I believe that this should certainly be the end goal of any community development worker. Yet, without the experience garnered from attempting to fulfill an international development project, it would be hard to truly appreciate the effects of US foreign policy and involvement and implement more sound policy. 

Having participated in this project, I have further solidified my plans in international development. I greatly value the opportunity to travel the world and experience alternative lifestyles to that which I have been able to experience in the States. It is very exciting and uplifting when I can find a project to support that improves the quality of life of those who I am working with in a way that can be a sustainable model for yet other communities. The few occasions that a project can culminate in a complete success that benefits a community without negative side effects is something to aspire to duplicate. With these hopeful prospects in mind, I plan to continue to participate in international community development, gaining insights and experience and learning about the effects that my lifestyle has on the rest of the world. Eventually though, I will return to the US and use the skills that I have honed abroad to work towards lasting change in my homeland. We, as US citizens, should lead by example and once we realize that, the most effective international development will be domestic community development. 

Working in Arizona this semester, and recognizing the challenges there, has helped me to better form my expectations for international development work in the future. I have been lucky to have such an opportunity as well as the chance to participate in similar pursuits in the future and I am happy that I have taken advantage of it. My final realization during this project is uplifting, if it is looked at in the right light; the best international community development worker is constantly striving to put himself out of a job. 

Jessica Heman

When I came to Belize, I had incredibly high expectations for this service learning project.  At the end, I came out realizing that four months is too little time to accomplish much, project partners often cannot be counted on, and that foreigners are ignorant to the needs of a developing country.  These realizations make it seem that I had a very negative experience during this service learning project, but I do not think this is the case at all.  In fact, I think that the most important thing I learned from this experience was how to be less idealistic, and more pragmatic about such programs.  I learned that one can only work hard, and not expect the project results to uphold my personal goals or ideals.  This, in the end, I believe will allow me to be much more effective in community development projects in the future.  

Although the SCAA project was meant to involve the Arizona community, and we were only supposed to facilitate the initial conversations about the orchard, in the end there were very few community members who actually came out to help the project.  This surprised our group, but looking back I think this should have been expected.  After all, people are very busy working, and we only had one meeting with the community.  This is simply not enough time to foster interest that can be sustained.  In the future I will be able to recognize the needs for such logistics to be handled much earlier in the process.  The lack of community participation was somewhat disappointing to all of us, and it forced me to reflect on my position as a project developer.  Even though I was disappointed at first, I came out of this class incredibly happy with the project results.  My sense of accomplishment stems firstly from the one family who did help clear the land at Arizona.  This family, including all the members from old women to young toddlers, came out each day to labor beside us in the hot sun.  Even if the cleared land only benefits this one family, their commitment to the project gave me hope that either the entire community orchard would be carried out, or if nothing else, this one family would be able to utilize the cleared land to plant a few trees for their personal subsistence.  After working together with them for the whole weekend, I would be perfectly content if the latter was the case.  

Besides for this realization, I also believe that the fact that we did not complete the orchard will be beneficial in the long run.  Considering the fact that few community members were involved, it would have been more disappointing if we had completed the orchard and no one was interested in future maintenance.  Our primary goal, as students concerned about the effects of poorly planned development projects and the consequences of Central American colonialism, was to facilitate the project while supporting community control over all the decisions and processes.  To some people it may seem that we did not accomplish our project objectives, but in the end I am much more pleased if the residents of Arizona decide for themselves what they would like to do with the cleared land and the trees.  As I mentioned earlier, I am ignorant to many of the issues faced by Belizeans simply because I have not grown up here and experienced life here.  As such, even though I think an orchard is a good idea, it would be inappropriate of me to force this belief on the residents of Arizona.  My primary goal in this project was to assist the community in creating positive change for the future.  I think that we started the process without forcing our beliefs on others, and thus this project was a huge success in my mind.            

Recommendations


Despite a number of limitations and relatively high expectations in the project proposal, this year’s Arizona service learning project turned out to be rather successful. The group was able to carry out all of the proposed activities and set up the systems and support for the project to be continued and develop in the future. With this affirmed, there are several recommendations that the group would like to make in order to facilitate further success in future years. These come in the form of future group composition as well as suggestions for facilitating work in the community and finally chances for variations of the project to come. 


While the group dynamic this year was very conducive to productivity, it would be ideal to change some compositional aspects in future years. Firstly, the number of students assigned to this particular project need not be as large. Nine students did allow for tasks to be widely distributed so that no one person felt overly burdened, but such a large number made communication difficult at times. A smaller group size may facilitate quicker communication and fewer miscommunications. Spanish speakers should also be sought out to participate in this project in the future. Considering the primary language of the residents of Arizona, a greater number of Spanish speakers would allow for more interaction between the group members and residents. The benefits of such an achievement would be magnified if the Spanish speakers included Belizean students. By having students from Belize, not only would there be less of a cultural barrier between the community of Arizona and the service learning group, but by having students in the group that intend on remaining in the area, there would be a greater likelihood that the project is followed and observed in the future. 


It would be a great asset to future groups working in Arizona to establish direct contact with a community member there. This year, all communication to the residents of Arizona had to be conducted through the medium of our project partner, Andrea. Andrea did have a connection to the community as a preschool teacher and also possessed the resources required to make occasional trips to Galen University. She proved to be a valuable asset to the group but also was at times difficult to contact through either telephone or e-mail and she was not a resident of the community. By establishing a connection with an actual resident, there would be better chances of future projects succeeding without the eager participation of Andrea. Such a contact could also be a fallback when communication with our primary project partner was difficult or impossible. It was slightly disappointing that there was not the physical community turnout that the group expected to see given the verbal interest relayed at the community meeting. By having a direct liaison within the community of Arizona, the project could have been better publicized and brought into community interactions before we arrived for clearing. This would likely have increased community turnout. Having a direct connection to the community would facilitate direct feedback from the community regarding the success of the project as well as present opportunities for future service learning scenarios.


Through our work in Arizona this year, the group identified a number of directions that our own project could continue as well as opportunities for additional projects in the same area. This year the group was successful in facilitating community consensus regarding the existence and location of a community orchard and has cleared the designated land and prepared for planting in June. We’ve established a commitment from Galen University’s Environmental Club to assist the community with planting in June in accordance to local agricultural norms. With this success, the next step of the project should involve future groups observing the tree progression and determining the possibility of establishing a food-producing under story to the stacked polyculture system as the orchard becomes mature. Establishing trees is a major first step in creating a fully functional polyculture system but such a system could become even more productive with the careful addition of under story plants that would compliment the needs of the trees. There also may be the opportunity, and in fact the need, to establish a more structured management system of the orchard. Whenever an endeavor is pursued by an entire community in tandem there is the possibility of differing goals and ideas conflicting and thereby undermining what could be beneficial to the common good. Observing the effects of such a common goal as a community orchard may allow for suggestion as to management structures that ensure the orchard is a successful community binding rather than a point of contention. 


While working in the community of Arizona, this year’s group identified and was informed of a number of other needs that would be possible to address within the scope of future service learning projects. These include the establishment of an education system past the preschool that has been established, creating access to adult education, particularly in the areas of literacy. There is also an interest among many adults in the community in English as a Second Language (ESL) courses if they were offered within the community. Constructing a playground for the children of Arizona was also a project that the community had largely been interested in prior to our work and may be the focus of a future project. Andrea has previously secured funding for scholarships granted to a number of children of Arizona to attend preschool and it became apparent at our community consensus meeting that this project was greatly appreciated but that there are a number of requests for a similar opportunity for older children requiring a higher level of education. All of these things and many more could easily be the scope of future projects and would ensure that the community of Arizona continues to see an improvement in quality of life thanks to the efforts of community development students and close project partners. 

Conclusion

The SCAA project was successful.  As a group, we overcame a number of obstacles, including language barriers, communication issues, and the lack of community participation.  Nonetheless, an acre and a half of arable land is now ready for the planting season in June.  Though time constraints did not allow us to plant the orchard, the hard and, at times, painful work we completed has laid the foundation for future work.  In our absence, we leave the continuation of the project with Galen University's environmental club, with the hope that in time, this semester will have improved the quality of life in Arizona.

Appendix A-Project Proposal Form

1. Group Information: Who is in your group?  What is their contact information and when do you plan on meeting

	Name
	E-mail 
	Phone
	Meeting times

	1. Jessica Cohn

2. Emily Falta

3. Shaun Gilpin

4. Jess Heman

5. Logan Zingus

6. Colin Hunt

7. Jennifer Swain

8. Margaret Fitch

9. Devon Wilford
	jcohn@uvm.edu
efalta@uvm.edu
sgilpin@uvm.edu
jheman@uvm.edu
lzingus@uvm.edu
chunt@uvm.edu
jswain@uvm.edu 

mfitch@uvm.edu
devonwil4d@gmail.com
	601 5862

623 8068

625 0060

621 8312

623 8061

625 0130

625 0323

625 0124

668 5357
	12pm on Saturdays


2. Project Concept: Write a paragraph description of the problem.  What is the nature of the problem? Why is it a problem?  


The problem comes from a community of El Salvadorian refugees who were relocated by the Belizean government from foreign owned, arable lands into a less suitable area with occasional water access. This situation, coupled with current farming practices (i.e., slash and burn), has led to significant deforestation and despoiling of nearby lands. The result of such land use has led to difficulties both socially as well as ecologically. To counter inefficient land use there is a need for more sustainable farming practices. The hope is that maintaining the orchard will promote community involvement and provide sufficient nutrition.

3. The Desired Ends

Briefly describe the desired ends.  What does your group envision as the solution to your problem (goal)?  How will your project contribute to realizing a MDG objective?

The students, along with the STAND Center, hope to instill sustainable method of silviculture to replenish soil composition and provide the community with an ever-bearing, diversified source of high protein foods. We feel the project with address the following United Nations Millennium Development Goals:
*1. Eradicate extreme poverty and hunger 

*3. Promote gender equality and empower women 

*4. Reduce child mortality 

*7. Ensure environmental sustainability 

4. Potential Sponsors

List potential sponsors (this can be government, non-government or private industries interested in the triple bottom line), and what their role will be.

	Organization
	Contact information

(address, phone, name of contact person)
	Description of project tailored to mission of sponsor
	Status 

	1. STAND Center
	Arizona Community, Andrea Acker, 669-5788 (c) 668-5020 (h)
	Project designed by sponsor
	Preliminary stages commenced


5. Timeline

	Estimated date
	Activity
	How objectives will be met
	Person(s)

responsible
	Status

	Sat., Feb. 16
	Look at the farm
	Go to STAND
	Group


	done

	Tues., Feb. 19 
	Project Proposal Due
	Meet with group


	Group
	done

	Thurs., Feb. 21
	Literature Review due
	Read and write a report
	-each member is responsible for article
	done

	Wed., Feb. 27
	Meet with Andrea to discuss plans 
	Meet with Andrea
	All group members and Andrea
	done

	Thurs., Mar. 6
	Final Literature Review due
	Edit it
	All group members
	done

	Thurs., Mar.6
	Create flyer for first community meeting
	Create a flyer and email it to Andrea andreajoy@stand-center.com
	Devon, Shaun and whoever wants to help them
	done

	Sun., Mar. 16
	First community meeting
	Through a presentation about the different options followed by a discussion and maybe a vote
	Devon will lead

Other members of the group will assist
	done

	Fri., April 18-Sun. April 20
	Project Work
	Go Arizona and continue project work
	All group members
	done


6. Expenses

$164 bze travel expenses
$45 bze donation to STAND

$25 bze for gas                       $149 bze Tools 
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Introduction

     Our group, the Sustainable Community Agriculture in Arizona (SCAA), works with a primarily El Salvadorian refugee community in the town of Arizona, located in Belize’s Cayo district. Currently, the community members chiefly earn their living through growing mono-crops of corn that they then sell at markets outside of the community.  With their insufficient earnings they are unable to buy the variety of foods necessary for a balanced and healthy diet.  Furthermore, because they only grow corn, they do not provide themselves with the variety of produce that they could potentially harvest with the available land.  


Our aim is to help them produce a broader variety of foods and therefore a more complete diet for themselves through sustainable agricultural practices. SCAA has the funds for a variety of native fruiting trees that will be purchased for the community of Arizona to plant, harvest, and consume.  The trees could be a part of a community orchard, or given to individual families to tend and benefit from independently.  We will have a community meeting in which consensus will be reached on this decision. 


Furthermore, we hope to explore and introduce sustainable agricultural practices that could be applied to tending their fruiting trees as well as their current crops.  One such technique is using biochar, which is charcoal from organic matter that mimics Terra Preta, the fertile soils from the Amazon Basin.  When biochar is added to soils it greatly increases crop longevity and productivity.  In addition to biochar, we will also look into means of sustainable tropical agriculture through silviculture, and forest gardens.  This literature review researches related topics to this project in the following order: consensus planning, tropical forest gardens, community orchards, silviculture, Terra Preta, biochar, nutrition, and nutrition and fruit trees.    

Consensus Planning


Within human nature, there is a need to take control of one’s own environment. When beginning a project in a community, it is important to keep this fact of human nature in mind. By collaborating with the community, a community development organization can reach a consensus on the community needs instead of pushing its own agenda.  

Salsich (2000) writes that the Seattle Neighborhood Planning Offices defines collaborative planning as “an experiment in participatory democracy and growth management planning built upon the city’s tradition of progressive politics and strong citizen activism.” (p.734). There are three different groups in consensus planning: each individual community member, the community as a whole, and the organization that is working with the community. The community needs to be looked at in all its separate pieces as each member may feel differently about various topics; only by looking at the ideas separately can a consensus begin to form. The organization therefore plays more of a role as a facilitator rather than an advocate.

There are a few issues, according to Salsich (2000), that can delay or change the way consensus building and collaborative planning work. “One major issue was identifying what the capacity of the Village to engage in community development may be.” (Salsich, 2000, p. 735). In a workshop done in Illinois, after a few community meetings the organizers realized it may be good to have representatives from each of the different groups in the neighborhood. The problem with this was individual groups were unwilling to give up their independence and, as a result, the representative idea was very hard to use.  

Every individual person and group plays an important role in consensus planning. Erwood and David write, “Through consensus planning, the criteria of every interest group are identified, options are thoroughly examined and results are analyzed. Consensus planning encourages group participation and can serve as a tool to enhance the overall design and construction process.” (1996, p.1).  When all options are taken into consideration by as many members of a group as possible, a project can not only efficiently be completed but it can also meet the needs of the whole community rather than just one specific section. 


According to Erwood and David (1996), there are five basic steps for conducting a consensus-planning workshop in a community that will maximize the project. The first step is establishing a vision for the outcome and design. By doing this the community can truly figure out its need. The next step is to figure out what the most important part of the vision is. After this step, the community can begin to brainstorm and create options for obtaining its vision. Next it is important to evaluate alternatives by measuring options against criteria and costs. If there is a cheaper more effective way to achieve the vision, but it may not be as impressive, the idea would still need to be considered. 


Many schools and communities have implemented consensus planning workshops to solve many problems that occur in their environment. Many schools use consensus planning to discuss the curriculum not only with the administration but also with parents, faculty and students. It is also used to determine how the buildings should be structured during times of remodeling or rebuilding.  By consulting a large population of community members, more solutions can come about as well as more ways to implement those solutions. 

Consensus planning is part of almost every type of planning activity and while it takes a lot of time and effort, the end results truly benefit the community. Hoch (2002) implies that a problem with consensus planning may be a peer-pressure mentality, “Social learning introduces uncertainty and ambiguity in deliberations that erode confidence…while fostering comprehension and creation of shared interdependencies for a basis of agreement.” (Hoch, 2002, p.2).   This may or may not be beneficial as people are giving up their initial ideas; however they are gaining a more open mind and accepting and understanding other ways to complete the task. 


Peer pressure seems to play a large role in consensus planning. Since consensus requires community members to speak to one another and influence one another, skipping this process and simply voting would not work. For many projects in the community a discussion is needed in order for all members of the community to benefit. 



When leading a consensus it is important to take into consideration the persuasion and pressure that individuals may place on one another. It is the role of the facilitator to be aware of this situation and look out for it. 


Community relations are the “functions that evaluate public attitudes, identify the mission of an organization with the public interest and create a program so that the public accepts and understands it.” (Cohn, 2003, p.1). According to Cohn (2003), by keeping the public attitudes in mind when creating programs, there will be fewer disputes over the implementation of the program. “The citizens and groups that populate its geographic operating area are essential to its operation” (Cohn, 2003, p. 2).  Cohn also suggests creating, along with the actual program, a program that will educate the community about the problem and the solution that is being offered. 


To the STAND Center project, consensus planning is essential. Since the community members live in the community, it is only fair that they have the largest say in how their community is shaped and grown. First it will be important, as Cohn suggests, to have a preliminary meeting to suggest the project to the community.    After this the community will have the chance to give feedback and help create a plan of action with the organization. The community has many choices in how the project can play out and it is important for all of their voices to be heard. Since it is such an important decision, as it will affect their farming and nutrition, individuals must be heard. The community must reach a consensus on whether or not they want the project, if they want it to be more individual or communal and where they would want the project to take place. The STAND Center group will act as facilitators in this conversation, offering input but ultimately letting the community decide. 
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Tropical Forest Gardens
A tropical forest garden is much more than just planting trees and walking away. It is the building of an ecosystem composed of trees, herbs, weeds, and shrubs. This multi-level canopy system allows for less competition for resources, so that not all plant species are competing for the same food. This variation in species, as well as the in age, size, and niche, allow the forest garden to operate in the most sustainable and natural way possible.

The structure of a forest garden is divided into two categories, vertical and horizontal. The vertical structure varies from two to five canopy layers. Pragmatic, though not random, the diversity and storied structure is intended to “evoke the configuration of tropical rainforest ecosystems.” (Gowland, 1996, p.2). The horizontal structure consists of the placing of plants together that naturally complement each other in a wide range of functions. Gowland notes that “the planting pattern is related to light requirements,” taking into account plants that thrive on sunlight, others that need moderate sunlight, and others still that need very little sunlight for optimum productivity (p.2).

There are many important factors when endeavoring to establish a tropical forest garden. In order to make a lasting and positive change for the community, one must take into account the people of the area, the sustainability of the garden, and the changes that the community’s garden will go through while evoking the natural cycles of the rainforest. Let us look at these facets more in-depth. 


The most important factor in establishing a tropical forest garden is the people. One must pay special attention to the number of people meant to be fed. This is imperative so as not to underplant, yielding starvation, or overplant, yielding surplus and thus the temptation to convert the garden into cash crops. Also, gardens must sway in diversity towards those plants that satisfy particular dietary needs, so that even if the garden becomes the sole source of nutrition, the community will still be healthy. Lastly, community consensus is a must, so that after the garden is established, the residents will be able to meet regularly and cordially to share in the management, labor, and other issues that may arise throughout the years.

Regarding sustainability, concerns are typically twofold: fertility and erosion control. Fertility becomes a problem in tropical environments because the soil is not fertile in the first place, and when a farm, albeit a forest farm, is planted and/or grows too dense for the area, everything dies due to lack of resources. This problem of fertility is addressed by the practice of using biochar, or fertile, charcoal rich soils. The other problem, erosion control, is mitigated by the introduction of weeds and herbs, which foster stability through the creation of litter, resulting in a ground cover of up to 99% (Gowland, 1996, p.4). This litter layer is essential for two reasons. First, with canopy cover over 8 meters or about 24 feet in height, raindrops still regain the same velocity as dropping from the sky before hitting the ground. Second, once water hits the ground, the litter provides for better infiltration by the slowing/elimination of overland flow, resulting in more productivity for less labor (Gowland, 1996, p.4).


Much variability lies in rainforest ecology. Changes in intensity, diversity, and the surrounding population density call for more labor and more plants as time goes on. Therefore, we refer back to the concerns with the residents of the community in the organization and proliferation of the plants and people of the region, so as not to let a good thing end due to neglect or disagreeability. 

This article gives us valuable insight as to what it takes to establish a forest garden, described in our project proposal as a community orchard.  Presently, we have the finances to purchase 125 trees, not counting our contribution to the pot.  Now, we know that we don’t only need trees, but shrubs, herbaceous plants, grass, and others flora to evoke and maintain the natural order of a tropical environment. Moreover, we know what to suggest as far as commitments from the community in our consensus meeting, because we know more as to the labor required for upkeep of a community orchard.  Thus, this literature is priceless to our STAND center project.
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Community Orchards
This report is a summary of the proceedings of how a community orchard was established in Berkeley, California. (Dannenbaum, 2003, 1-4)The main points that pertain to the STAND community orchard project are the proposal and the design plans. The Berkeley Community Orchard group proposed a preliminary idea for the project a year in advance and found some local groups to endorse their effort. 

Berkeley’s preliminary design plans were very flexible and accommodated even the handicapped. A UC Berkeley student developed a schematic to help visualize the area they planned to use. The group laid out the types of plants that they would grow. The focus would be to plant mainly citrus trees of a wide variety to create a sustainable culture like what you would find in its natural environment. Also, it would use other types of plants, such as grapes and kiwis, to increase biodiversity and help keep the soil fertile.

The costs that the Berkeley Community Orchard group outlined mainly included the diversion of water from metered sources. An alternative plan they suggest includes a rain catchment system and natural groundwater sources to alleviate reliance on metered water. The research shows that the orchard would need minimal amounts of watering.

Berkeley’s efforts to include the community were paramount. The goal was to give stewardship of the orchards to the people. With the community’s input, this report shows that the Berkeley group is making efforts to meet the neighborhoods needs.

Lastly, the group ran soil tests in the area to figure out how fertile the land was. They required some aeration and some tilling of the land and stated that they hoped to find someone to donate the equipment pro-bono. They admit the soil was poor quality, but with some work, it would be fit for the orchard.

By working with the community, universities and the city, the Berkeley group was able to clearly outline what their goals were in their community orchard. Having only four months, the STAND organization has a lot of ground to cover. However, there is an advantage, due to the fact that the population that this project is being proposed to is much smaller than Berkeley. If the community of Arizona commits to the idea of a community orchard, STAND will follow a similar path as the Berkeley Community Orchard group did. Similar goals are necessary when trying to plan out the design of the orchard. 

Since the Arizona community is the only group we need permission from to start the orchard, we can begin work much sooner than the Berkeley group did. Once we have agreement, labor and tools will be provided. The residents of Arizona will be educated on how to take care of the soil so that stewardship can be passed on once the orchard is completed. Not only will this bring some beauty to the town, but it will provide a source of nutrients for the inhabitants. 

If STAND follows what the Berkeley group outlined in their 2003 report, it will hopefully be successful. With a limited amount of time and some of the pieces of the puzzle ready to put together, this project should be a success even more so than in Berkeley. Arizona will benefit greatly from this community orchard and hopefully set a precedent for further development of sustainable agriculture in the area.
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Silviculture


Silviculture is the practice of growing trees for agricultural ends. Historically, the word silviculture has been used to describe techniques of managed forestry for logging and timber products. More recently there has been an increased focus on intentionally growing trees for their potential to provide food (Morrow, 2007). While these practices have been around for thousands of years, the recently growing interest in the art of ‘permaculture’, an approach to small-scale landscape planning that utilizes a range of disciplines from companion agriculture to architectural design, has also been an impetus for further investigation of the practice of Silviculture and agro-forestry (Vlaun, 2004). The scope of this project includes investigating and implementing a Silvicultural system that aims to mimic the natural environment of the area, a technique commonly referred to as Biomimicry. The benefits of such an approach are numerous and will be discussed below. By focusing on creating a natural, multi species system as opposed to a monocultural orchard, plants can be situated to benefit each other and maximize the area under cultivation. The STAND Center, the community partner for this project, refers to this theory as ‘Stacked Polyculture’ (STAND Center, 2008). 



Stacked Polyculture is a pertinent example of the three-legged-stool model of sustainable development. By focusing on a holistic approach, the problems inherent with monoculture can be avoided while benefits to ecology, community and economics are addressed and maximized. Traditional slash and burn and monocultural systems of agriculture are known to degrade soil over time while requiring increased inputs of agro-chemicals and machinery, commonly not produced in the area (Country Programs: Belize, 2008). While these inputs are required up front, their use also increases over time as the soil degradation leads to lower yields. The negative effects of chemical inputs are exacerbated by runoff not captured by crops and commonly harms nearby communities. Pest resistance to the required insecticides, herbicides and fungicides develop quickly in monoculture situations. Human and livestock health is also at risk with the use of these inputs (Ibid). By utilizing the natural environment as a guide to maximizing environmental benefits, Stacked Polyculture mitigates all of these negative effects. Soil health is actually improved by the increase of biomass and the encouragement of natural organisms. Using compatible plants, symbiosis can be established to balance nutrient requirements from the soil with nutrient regeneration. The integration of multiple species encourages natural pest management by fostering predatory pest populations. This means that outside inputs of chemicals are not necessary for soil nutrition or pest control, thereby protecting health of the watershed along with members of the community (Maya Mountain Research Farm, 2008). 



The potential for community involvement in a Stacked Polyculture venture is inherent. By outlining the integration of a natural ecosystem, the inter-reliance between community members is also highlighted in such a system. The skills and knowledge from many members of the community must come together to maintain the health and functionality of a polyculture system (STAND Center, 2008). Whereas in a monoculture scenario specialization is essential, a polyculture system requires the expertise of multiple community stakeholders. This is obviously a stage for the education of youth about natural, sustainable ecosystems and their potential for providing food and resources. Families can also be educated on the importance and possibility for a balanced diet as opposed to reliance on the staple foods of rice, beans and maize, which provide minimal nutrition.



The benefit of improved nutrition from a stacked polyculture system expands far beyond an educational and health improvement. The economic impacts of such an approach to agriculture are also significant. Cultivating a monoculture crop provides only one source of nutritional and economic reliance by the family involved. Any threats to the health of that particular crop or the price it will fetch at market is a direct threat on the ability of a family to survive. By diversifying the food base, a Stacked Polyculture protects families from market fluctuations and environmental disaster (Vlaun, 2004). Food security is a significant benefit to such a system. The ability to produce food in an ecologically sustainable way will also open the opportunity for sale of organic food at a premium to enlightened markets. 



With these benefits in mind, a Stacked Polyculture system is an incredible tool for a community to develop sustainably. It approaches all three of the commonly viewed modes of development; environment, community and economy. By using such a system, any community, whether aiming for subsistence or cash rewards, can improve their wellbeing and longevity. 
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Terra Preta 

Terra Preta refers to dark, anthropogenic soils found in the Amazonian Basin that are high in charcoal content and incredibly fertile.  These soils were formed between 7000 and 500 years ago and are a product of early indigenous soil management that involved a labor-intensive technique called slash-and-char, (Lehmann, 2007).  This method involved producing charcoal from burning a mixture of wood and leafy biomass.  This management technique is differentiated from “slash-and-burn” because the burning is done at a lower temperature that ensures that more charcoal than ash is produced.  Also, unlike slash-and-burn, Terra Preta was used as a tool for soil improvement.

In addition to being characterized by high concentrations of low-temperature charcoal, large quantities of pottery shards, organic matter, and high levels of micro-organic activity are found in Terra Preta soils.  Organic matter and high levels of nitrogen, phosphorous, calcium, zinc, and other nutrients help to make the soil fertile and less prone to leaching than surrounding soils.  Another attribute of Terra Preta is its ability to self-propagate, which increases the amount of available nutrients for plant life.  Remarkably, Terra Preta actually has the capacity to increase its own volume.  The use of charcoal in soil substantially improves microbial growth, so the soil grows over time.  It also acts as a carbon sink, sequestering carbon dioxide from the atmosphere. The porous quality of charcoal allows for better retention of organic matter and dissolved organic nutrients.  This is especially beneficial in dry regions that have little topsoil and poor aeration and agricultural areas that have been exhausted by lack of good management.

Works Cited
Lehmann, J. (2007) Terra Preta de Indio. Retrieved, February 25, 2007 from Soil Fertility Management and Soil Biochemistry Website <http://www.css.cornell.edu/faculty/lehmann/terra_preta/TerraPretahome.htm>

Biochar



A modern version of Terra Preta has been developed through using a similar slash-and-char technique to that of ancient indigenous populations.  Biochar, also known as charcoal, biomass-derived black carbon or agrichar, is a fine-grained, porous charcoal soil additive that is much like Terra Preta. Biochar has been used in traditional and modern agricultural practices to naturally increase the fertility, longevity and nutrient retention of soils. The use of biochar contributes to sustainable soil management and increased productivity in part because of its uniquely high absorption capacity that holds in nutrients for plants to access, at a level far beyond other organic soil additives. In some studies it has even shown to improve soil biology, reduce the need for added fertilizers (and therefore reduce nitrogen and phosphorus runoff), and increased the water holding capacity. Biochar is also far more persistent in soil than other organic soil additives (like manure or leaf matter), which means that its positive effects last longer than other organic alternatives. These qualities are especially helpful for soils in the tropics due to their thin soil covering, and lack of ability to retain nutrients. For these reason biochar can be used to lessen soil degradation, food insecurity and water pollution from agro-chemicals. (Lehmann, 2007) 

Furthermore, biochar reduces greenhouse gases. To make biochar, biomass goes through pyrolysis, or heating the biomass without oxygen. This is similar to how food cooks in an oven since the external layer of food protects the inner layers from the oxygen. The heat then drives off hydrocarbon gases, liquids and water leaving behind biochar, which can be almost pure carbon, (Goodall, 2007 ). Biochar pioneer Makoto Ogawa at the Osaka Institute of Technology (Japan ) even asserts that “making biochar from waste biomass could sequester anywhere from 20-50% of the total carbon originally present in the biomass’ (Renner, 2007). Another product of this process is bio-oil, which can be refined into bio-fuel. When the biochar is incorporated into the soil it becomes carbon negative, because it absorbs more carbon dioxide from the air than it produces. This is particularly significant when considering that “soils naturally turn over about 10 times more greenhouse gas on a global scale than the burning of fossil fuels (Research Confirms, 2007).” Unlike liable carbon in mulch and compost which only last 2-3 years, the carbon in biochar is stable, and will last for hundreds of years (Research Confirms, 2007). 

Not only are the results produced by biochar desirable, but making and using it is realistic. Biochar can be made from virtually any agricultural or forestry biomass waste. It is a low-tech process and practice that can be used widely, quickly and in developing countries. However, scientists currently do not know how to, and are researching ways to produce high-quality biochar in large quantities (Renner, 2007). For smaller scale projects, however, such as at Arizona, the traditional methods of low heat smoldering that the Pre-Colombians used would be sufficient. There are many ways this can be done, one of which is as simple as beginning to burn organic material, shovel it into a barrel, add a lid so oxygen will not reach it, and let it smolder. The results should produce biochar. 
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Nutrition

One of the main goals of the STAND project in Arizona is to improve nutrition.  The people there are suffering, like many other people on this planet, from a lack of food.  The first Millennium Development Goal created by the United Nations is to reduce hunger by one half of the proportion of people who suffer from hunger and poverty (What Are the Millennium Development Goals, 2008, p.1).  But why is it so important to reach this goal?  



Currently there are 850 million people worldwide who are malnourished.  300 million of these individuals are children.  Thirty to forty percent of the world’s children have stunted growth as the result of malnutrition (UNICEF Statistics, 2007).  Iron deficiency is of particular concern.  Too little iron can result in anemia, maternal mortality, low birth weight babies, and poor motor development.  According to the World Health Organization, iron, zinc, and vitamin A deficiencies kill 2-3 million children each year (Nutrition Disorders, 2007).  A lack of vitamin A can result in blindness, and an increased risk of dying from ailments such as diarrhea, measles, or malaria.  Zinc helps to protect the body’s immune system.  As such, a zinc deficiency can increase the risk of infectious disease.  Currently these types of nutritional deficiencies within the Arizona population have not been recorded.  However, a deficiency of total calories in all food groups can result in Marasmus.  Marasmus is characterized by an emaciated figure with skin that folds in on itself.  A loss of fat and then muscle tissue occurs until the victim wastes away to death (Nutrition Disorders, 2007).  According to Andrea Acker (2008), the people in Arizona do have enough food to eat.  The issue may be the quality of this food more than the quantity, although this should also be addressed by the STAND project.  For example, sufficient caloric intake but insufficient protein intake can result in kwashiorkor.  Clinically this appears as a swollen belly due to edema.  In other words, the body’s organs stop functioning properly and fluid can be retained in any organ.  It is kwashiorkor that causes so many people who are starving to have a large stomach (Nutrition Disorders, 2007).

 
In order to maintain health, the U.S. Department of Health and Human Services recommends consuming a variety of nutrient dense foods and beverages with and among the basic food groups while choosing foods that limit the intake of saturated and trans fats, cholesterol, added sugars, salt, and alcohol (Food and Nutrition Research Briefs, 2008).  Protein is essential because it is the main structural component of the body.  Organs, muscles, blood, and cells are all made of protein.  It has been recommended by the U.S. Department of Health that women consume between forty and fifty grams of protein each day.  A man should consume between seventy and eighty grams. 

Vitamins are something that many see as necessary, but few understand what vitamins a person needs.  B complex vitamins are essential for brain function and for development.  Vitamin C is beneficial to the immune system and a deficiency can result in scurvy.  It is essential for the growth and repair of tissues and is thus imperative for the healing of wounds.  Infants and children should consume around forty milligrams of vitamin C a day while adults should consume between seventy-five and ninety milligrams (Food and Nutrition Research Briefs, 2008).  

Vitamin D is a fat-soluble vitamin that helps the body to absorb calcium.  A lack of vitamin D can lead to osteoporosis or rickets.  The body produces vitamin D when it is exposed to sunshine.  As such, vitamin D should not be a concern in Belize.  Calcium, on the other hand, may be a concern for the people in Arizona.  Adults should consume 1,200 milligrams of calcium each day to build strong bones and prevent osteoporosis (Food and Nutrition Research Briefs, 2008). 

Iron is another important mineral for the body that many people lack.  Iron is the carrier of oxygen throughout the body and is thus important for overall body function.  Eighteen milligrams of iron each day is the U.S. Recommended Dietary Allowance.  

Other necessary nutrients for the body include omega fatty acids to promote brain function, iodine, zinc, magnesium, vitamin E, and folic acid.  A mistake that many people make is to take supplements that contain a few of these things.  This is detrimental to the body because in taking these isolated vitamins and minerals, nutrients that the body needs in trace amounts are not provided.  The best way to remain healthy is to eat a variety of nutritious foods.          

          In many countries a ready to use therapeutic food called Plumpy Nut is used to treat malnourished children.  It is a peanut and milk based food that contains all the necessary macro and micronutrients to promote rapid growth (UNICEF Statistics, 2007).  It has been used with success in many areas to treat children on the verge of death, but it is a very short term solution to a complicated problem.  Once this aid is gone, the families are again left without means to provide for themselves.  Infrastructure issues should be addressed by the STAND center to ensure that this is not the case with this nutrition program.  Additionally, nutrition science will be kept as a priority in developing the community orchard. 
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Nutrition and Fruit Trees 

If a community orchard were to be planted in Arizona, certain types of fruit trees could be used to target specific nutritional needs.  Avocado, coconut, breadfruit, mango, banana, and papaya would be among these trees.

Avocado would be particularly beneficial to the community, as one-fifth of a medium avocado contains one gram of protein.  According to Andrea Acker (2008), lack of available protein may be the primary nutritional concern in Arizona.  The current growth of corn does nothing to help this problem and makes the community dependent on purchasing expensive animal and bean proteins from outside sources.  Besides protein, avocados provide more than twenty-five essential nutrients such as potassium, vitamin C, vitamin E, B-vitamins, folic acid, iron, copper, phosphorus, and magnesium (Avocado Nutrition Information, 2008, p.1).  Additionally, avocado contains mono-saturated fat.  This type of fat is better for one’s health and aids in the absorption of nutrients.

Coconut also contains a lot of protein.  One cup of shredded coconut contains three grams of protein.  Calcium, vitamin C, and iron are also found in coconut.  It is a great source of iron, as one serving contains eleven percent of the daily requirement (Nutritional Analysis: Coconut, 2008).  Unlike avocados, however, coconut contains over one hundred percent of the recommended daily allowance for saturated fat.  This type of fat increases the risk of heart disease or a stroke (Know Your Fats, 2008, p.4).  As such, this is one negative of this otherwise nutritious food.    

Breadfruit is another fruit that should be an incredible resource for the people in Arizona.  First, the tree produces an enormous amount of fruit in comparison to other trees (As many as two hundred fruits per season per tree) (Personal Interview).  Also, it contains protein, calcium, and iron.  The most prevalent vitamin in breadfruit is vitamin C.  One serving of breadfruit actually contains 106 percent of the daily requirement for vitamin C (Nutritional Analysis: Breadfruit, 2008).  The STAND Center believes breadfruit to be important because it can be cooked and consumed in many different forms.  It is a very versatile fruit (Personal Interview). 

While there are few fruit trees currently in Arizona, the STAND Center has observed the presence of a few mango trees.  Mangos are an important nutrient source because they contain twenty-five percent of the daily requirement for vitamin A.  They are also a good source of vitamin C, calcium, and iron (Nutritional Analysis: Mango, 2008).  One enormous benefit of this fruit is that it contains no fat.  Diabetes and heart disease rates are rising in Belize (Diabetes in Belize, 2006).  Mangos can be an important element of a low-fat, healthful diet for the residents of Arizona.

Bananas are also present near Arizona and grow wild in the bush.  They are a good source of vitamin A, calcium, vitamin C, and iron (Nutritional Analysis: Banana, 2008).  There are many different varieties and they can be cooked in many different ways.  This is an important element of the foods that the STAND Center will plant.  This will provide the people of Arizona with more freedom to eat a variety of dishes like those who may be at an economic advantage.     

The last fruit that is currently being investigated is papaya.  Papaya is an incredible resource for vitamin C.  One serving contains over one hundred percent of the daily requirement.  Additionally, this fruit contains thirty-three percent of the necessary vitamin A (Nutritional Analysis: Papaya, 2008).  These factors make papayas incredibly nutritious.  Additionally, they contain no fat and have a moisture content of eighty-nine percent water.  In this dry region, this moisture can help prevent people from becoming dehydrated.  

In the long term plan for the orchard project, hopefully other layers of plants beneath the trees can be grown.  There are many foods that grow rapidly and easily in Belize.  However, these trees will produce bountiful food after a few years and will be a cheap, easy way for the people in Arizona to stay healthy.  Therefore, the STAND Center will be concentrating on the distribution and maintenance of these fruit trees first and foremost.  
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Appendix C- Consensus Meeting Flyer 

Una conferencia de la comunidad en la 
Arizona Preescolar
El Domingo, el 16 de marzo, mediodía

Vamos a discutir la distribución de árboles frutales y la posibilidad de un huerto de la comunidad 
(Gratis del STAND Centro)

¡ÁRBOLES GRATIS! ¡ESTÁ TU DECISIÓN!

[image: image2.wmf]
 Patrocinado por el STAND Centro. 

¡Véale allí!

Appendix D- Weekend Activity Flyer

La Semilla Autentica 
Huerto Comunidad


Participan en un programa de preparación.

Tres Días

Todos son invitados al suceso planeado por el Comité Semilla Autentica de Arizona

18-20  abril

¡ÁRBOLES FRUTAS! 
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 Patrocinado por el STAND Centro. 

¡Véale allí!

Appendix E- Budget Spread Sheet

	Date
	Item
	Cost (in BZE Dollars)

	16/2/08
	Bus Fare (x9)
	36

	16/2/08
	Gas Donation
	25



	16/2/08
	Donation to the STAND Center
	45



	16/3/08
	Bus Fare(x5)
	20

	17/4/08
	Tools (shovels and pick axes)
	104

	18/4/08
	Bus Fare (x9)
	36



	18/4/08
	Gloves
	45

	19/4/08


	Bus Fare (x9)
	36

	20/4/08
	Bus Fare (x9)
	36

	
	
	

	
	Total (in BZE $)
	383


