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Presenter
Presentation Notes
Rebecca: We’re Team Food On Deck.  I’m Rebecca Denny.
Heidi: I’m Heidi Otten
Joseph: I’m Joseph Trejo
Gavin: I’m Gavin Zirkel, and this is Life Support.



Objective:  Design an edible railing. 

Presenter
Presentation Notes
Joseph: WetLand is a project in progress by the client, Mary Mattingly, which is to create a barge in 2014 on the Delaware River in Philadelphia that will be a living space for artists that displays the mix of art, life on the water, and environmental technologies. Its purpose is to educate the Philadelphia community about sustainable use of resources and to express its artistic value. One of the environmental technologies that will  be on this barge is an edible railing. The team’s objective is to design an edible railing for the WetLand barge that will protect people from falling off the barge, provide food and meet the client’s criteria. 



Criteria: 

In order of importance: 
 
∗ Safety 
∗ Durability 
∗ Produce Production 
∗ Ease of Replication 
∗ Cost 
∗ Environmental Justice 
∗ Plant Locality 
∗ Ease of Maintenance 
∗ Level of Water Conservation 
∗ Educational Value 
∗ Aesthetically Pleasing 

 

Presenter
Presentation Notes
Joseph: Here is a list of criteria arranged in order of importance that the client have specified. The three most important criteria are safety, durability, and produce production. In order to meet these three criteria the railing must be build according to the Code of Federal Regulation’s specifications, all containers that houses edible plants must be soil safe, the railing should last at least three months and must provide at least 25% of the food for three people per day.

Rebecca: The next three most important criteria are ease of replication, cost, and environmental justice. This means the design of the railing must be simple enough for high school graduate to reconstruct. We had to spend less than $400 on our prototype, and design the entire railing to be built for less than $2000. In order for the railing to be environmentally just, it must be constructed with materials from the waste streams of Humboldt County and Philadelphia.

Gavin:  The third set of criteria includes plant locality, ease of maintenance, and level of water conservation.  For plant locality, the plants grown on the railing must be non-invasive species, have a high food yield, and be readily available in Philadelphia.  For ease of maintenance, the barge residents will have to spend no more than 30 minutes a day tending to the plants on the railing, and for water conservation, the railing must be irrigated in a way that uses the least amount of the barge’s water resources.

Heidi: For water conservation our railing must use the least amount of water as possible. For educational value , the information concerning the building process and any other literature associated with the railing must be comprehendible by a fourth grader. Finally for aesthetics, our railing’s appearance must associate the mixture of organic and synthetic materials.




Life Support 

Presenter
Presentation Notes
Joseph: Here is the final design which has been named Life Support.  An  8 foot section railing  prototype was built and will be replicated on the WetLand barge.
Joseph: One of the major components of the railing are the containers which will be housing the plants. These containers are safe because they originally held plant nutrient solution which make them soil safe. The containers are easy to replicate because they can be found in almost any waste stream and are all cut the same way. The containers meet the environmental justice criteria because they were going to be thrown out but now instead of being trash, they are going to be used as planters. They are also educationally valuable because they show that even wasted materials which no longer have a purpose can be reused as a useful material.  There are two distinct type of containers: large and small. The smaller containers are going to be attached to the railing through zip ties and will be housing smaller plants such as lettuce. The larger containers are placed on the ground and will be housing larger plants such as potatoes and will also be acting as the base for the trellis which will be used for vining plants such as green beans.
Rebecca: We drilled four holes in the back of each container, one inch below the rim.  We threaded nylon cable ties through the holes to attach the containers to the railing.  We chose  nylon cable ties to for attaching the containers because:
They are very inexpensive.
They are durable; each can hold up to 50 lbs.
They contribute to ease of replication because they’re available everywhere.
They also contribute to ease of maintenance because if a container needs to be moved, one can easily undo the zip tie and re-attach it.
Gavin: 
Each eight foot section of railing supports a template of planters that are irrigated by a raised water reservoir.  The water reservoir is made from  a repurposed plant nutrient container which is labeled with a fill line to deliver just the right amount of water to each planter on the section.  This helps conserve water and keeps the maintenance of the plants to a minimum.  The water reservoir is housed in a steel conduit cage to keep it in place and keep the WetLand residents and visitors safe in the case of any barge movement.
Heidi: “Connected to the reservoir container is a gravity fed drip irrigation system. We chose to utilize a gravity fed drip irrigation system because drip systems have the highest level of water conservation and by using gravity we do not need to use a pump and thus any electricity. The main ball valve allows the entire system for that 8-foot section to be turned on and off. Each crossbar has a small ball valve that allows only one or several of the rows to be receiving water at one time. This is important so that all the rows of containers get water evenly and no one plant will be over-watered. At each container there is a ¼’’ T that allows water to drip out of the tubing. This system requires minimal maintenance. Once a day each reservoir must be filled to the specified line and then each crossbar valve must be turned on or off depending on the timing. All of the irrigation pieces were bought new to make sure they provided durability and the system can be easily replicated.”
Heidi: “Inside of each container we have placed a weed mat to prevent any soil from leaking from the containers. Above the mat is a 1’’ layer of volcanic rock. This layer of rock provides drainage for each container. A mixture of coconut fiber and Fox Farm’s Ocean Forest Potting Soil is then placed on top of the volcanic rock. The coconut fibers retain water and will help utilize all the water each container receives. Fox Farm’s Ocean Forest mix provides the plants with the necessary nutrients. This brand of potting soil was chosen because of it’s availability across the nation.”





Plants 

∗ Beans 
∗ Peas 
∗ Cucumbers 
∗ Potatoes 
∗ Peppers 
∗ Tomatoes 
∗ Lettuce 
∗ Spinach 
∗ Strawberries 
∗ Radishes 
∗ Carrots 
 

 

Presenter
Presentation Notes
Rebecca: We chose these plants because of their ability to grow well in containers as well as the volume of food they produce.  We have recommended varieties that are available locally in Philadelphia.  Our railing is designed to grow beans, peas, and cucumbers in the containers with the trellis, potatoes, peppers, and tomatoes in the larger containers, and lettuce, spinach, strawberries, and radishes in the smaller containers.



Planting Schedule 

Presenter
Presentation Notes
Rebecca: We have also provided a planting schedule for the client.  By following this schedule and planting on the dates we have recommended, the residents of the barge will be able to harvest fruit and vegetables all summer long.



Costs (Dollars) 

8-Foot Section Prototype: $186.86 

Section Price per 8-Foot 
Section 

Price for Whole 
Railing 

Planters $20.00 $165.00 

Irrigation System $26.20 $392.96 

Soil System $15.00 $225.00 

Total $61.20 $782.96 



Costs (Hours) 

4 

48 

46 

16 

84 

Phase 1: Defining the
Problem

Phase 2: Gathering
Information

Phase 3: Formulating
Possible Solutions

Phase 4: Selecting a Solution

Phase 5: Implementing a
Solution

Presenter
Presentation Notes
Gavin:  Shown here are the total costs and hours spent in the design process.  Over the course of the project we spent x dollars and x hours.



Life Support 

Presenter
Presentation Notes
 Joseph: The final design follows the criteria well and is suitable for our client. The edible railing that have been developed meets the team’s objective of keeping people from falling off the barge and providing food for the barge residents. 



Special Thanks To: 

∗ Marty Reed, HSU Equipment Technician  
∗ Yvonne and Mary at Miller Farms Nursery   
∗ Bailey at Water Planet 
∗ Rob at A Fertile World 
     

 

Presenter
Presentation Notes
Rebecca: We would like to recognize the local businesses who donated materials to our project and helped us collect containers from their customers and the people who work there for sharing their knowledge and advice.
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