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It is hard to know your personal renewable resource footprint on a daily basis. Throughout your life, you never really know where you could conserve more, what should be done to lessen your impacts on the world, or even which appliances conserve resources most efficiently. Aboard the Gato Verde, Beam Reach students have the unique opportunity to measure most resource consumption, at least in terms of water and fuel. We also keep track of the amount of sewage created and try to reduce food consumption impacts by buying locally and in bulk. Beam Reach also has the luxury of keeping a record of resources used each day, week, and program length for each quarter. By tracking the use of water, students and staff are able to make changes to appliances, policies, and general trends by making a conscious effort to conserve even more than the year before. With detailed records of the amount of biodiesel used, the captain, and students, are able to make decisions based on tides and winds with confidence, knowing that each day without the engines running conserves a valuable resource. And finally, keeping track of the amount of sewage helps to bring private habits into a public forum where we extrapolate trends with a personal, yet anonymous connection. 


Personally logging the uses every few days and hearing the usage report each morning keeps conservation as a prioritized thought. Things like manually flushing a toilet, rinsing dishes with recycled salt water, and filling our water hold from a hose at the dock maintains a consistent flow of conservation ideas. Students are consistently wondering, “how can we use less?” and “how can we maintain most sustainably” with the main motivation of not having to pump out or take time off the boat to re-load. The challenge is to bring those valuable lessons to our lives on land. I think that the program does wonders for the amount of innovation on the Gato Verde, but does not go far enough to help students live sustainably on land. Half of the program is on the vessel, where we keep track of everything going in and coming out. However, the other five weeks worth are with a feeling of guilty luxury of a quick faucet, a car ride to town, a wasteful shower, and enough electricity to overwhelm a sustainable soul. Although I appreciate the lifestyle of the boat, I also think that students need to take measures to get an idea of how large their personal footprints are in their home lives- or at least in our lovely duplex.    


The total freshwater used by the 2010 Beam Reach program is 435.6 gallons. With the total amount used and divided by the number of people on the vessel on each day, the 2010 program used an average of 2.36 gallons per person per day. Much of the usage can be attributed to washing dishes, cooking (especially things like pasta, ramen, artichokes, and rice), washing hands, and direct consumption. Previous programs have had more students, so the overall usage is expected to be higher, but the average use per person per day should factor out to be the same. This does not ring true. For 2009, the average use for the cruise was 3.02 gallons, while 2008 used 4.68 gallons per person per day. In 2008, the sustainability log reports that there were a handful of showers taken throughout the trip. 2009 does not report any showers, but there is a higher usage of freshwater consistently.  The graphs show that Beam Reach 2010 used a much lower quota of freshwater per person than the previous two programs. When analyzed by week, 2010 is consistently lower than the other years with a slightly higher consumption during week four. Coincidentally, during week four, Dr. Jason Wood was hosing off his wet suit after the West Side Swim and the valve to the hose was not closed until after an excess of up to 8.5 gallons leaked from it. I have included this mishap in the calculations of freshwater consumed because in life, mishaps happen regularly. The tank was emptier from the leak, and if the program needed it, the water would not have been available. Therefore, it is included in the calculations of how much water was taken out of the freshwater hold for the week. Unfortunately, this problem can be expanded to the greater concepts of sustainability. Everyone might not be directly responsible for the shortage of resources for a given week or century, but the available amount of shared resources have been depleted. The resources were used-whether it was for consumption or by accident. Nothing will bring the resources back. 
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Although sewage is not a limited resource, the amount of space available in the holding tank is the most regular driving force to land. With this mindset, one could say that the most valuable resource the Beam Reach program has is the size of their holding tank. It certainly is the most pertinent factor to our travel limitations.  In order to compare to other programs, calculations per person per week (and per day) are the most helpful figures. Total sewage production by program is lowest in 2010 with a value of 6.39 gallons, while the others had 7.12 and 7.79 in 2009 and 2008 respectively. Each person on the 2010 program was responsible for filling the holding tank with 1.28 gallons each day. Other students recorded higher values for 2009 (1.41 gallons) and 2008 (1.57 gallons) each day. It is easy to see the viable resource of space in the holding tank being quickly filled and I am forced to wonder how much control each person has for conserving this resource. The requirements on the toilet pump claim to require 10 pumps, a pause, then 5 more pumps. This is the recommended amount of water that needs to go through the system in order to clear the pumps for the next user, but it seems like it is safe to do a smaller number of pumps.  I am unclear about how much control the pumper can have on holding tank space by how many times they pump. Is it a significant amount? Could students reduce the amount of grey water going into the holding tank and therefore increasing their freedom to travel further from pump-out stations? Does the system corrode over time if it is not properly cleared after each pump? Do the odds of clogging increase with a smaller number of pumps, or can a person just re-pump without worries about breaking the system? These are shortcomings in the data that would be interesting (although awkward and personal) to look at. 


If the next Beam Reach program was able to cut their holding tank grey matter in half, they would be able to double the amount of time between pumping out. Since this seemed to be our greatest navigation limitation, it might be a worthwhile statistic. The graph below shows the amount of “sewage” (which includes grey water) produced per person per day in gallons across the Beam Reach program years. The calculation is per person instead of simply per program because 2010 has fewer students than 2009 and 2008. 
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This next graph shows the variance between and among programs during each week on the Gato Verde. Each program produces more sewage than other programs some weeks, while producing less another week. This variance might be explained by particular diets (did we have a lot of burritos in the last week? Maybe we drank more tea to stay awake and get projects complete?), and possibly personal adjustments. 2008 appears to slowly learn about conservation or possibly use of the heads through the weeks on board while 2009 has a general upward trend. This years program (2010) is below or equal to the others in all weeks except the last week. Another consideration might be the visitor schedules. During the last week of 2010, Beam Reach hosted a number of visitors that were not as accustom to living on a vessel, which might account for the increase in usage per person. For this reason, it is hard to interpret whether the personal use of each student increased, or whether the additive individuals increased usage for everyone. 


 Biodiesel and energy are slightly more complicated topics. The amount of biodiesel used during a week on Beam Reach is affected by a number of variables. Location of the whales, strength of the tides and winds, limitations in resources (such as having to pump out), the amount of energy pulled from the house bank, and efficiency of the motors are some of the factors to biodiesel consumption. The students have a limited control over directly using less biodiesel, unlike the amount of water and sewage recorded. Captain Todd and Dr. Wood mentioned that we seemed to do more sailing than in previous years, which should add up to a smaller amount of biodiesel overall. However, Dr. Wood noted that the inverter was on more consistently than in previous years, which may account for a small amount of increased usage. In 2008, the Gato Verde burned 150.03 gallons of biodiesel during the five week Beam Reach program. They report a very consistent usage for biodiesel in each week, with a slight increase in week three. Strangely enough, 2010 also has an increase during week three. None of the data gives reasons to connect these two data trends. 


Also, 2009 has a confusing dataset. The logbook shows that the port side engine was having problems during a two week period. The graph shows a sharp decline in usage for week four after a peak usage in week three. I believe that the estimates of their usage underrepresent the amount of biodiesel that would have been used, but in trying to be consistent, I would like to report what was directly used. 2009 reported a total of 130.63 gallons used during the program, and 2010 reported 156.30 gallons. The increase in gallons used, along with the contradictory metadata/observations that 2010 sailed at an increased rate from previous years leave this a mystery. There are a

number of variables that cannot explain usage directly.
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For further progression, Beam Reach does not measure trash/recycling/compost waste of any kind. If the Gato Verde were a sustainable and isolated unit, we would have to take care of waste products on our own accord. The program is not limited by the amount of trash or recycling present, but we also did not record the weight or number of these items. For example, if previous programs kept track of the number of bags eventually put into the landfill from their usage, we might have been encouraged to focus on limiting the number of bags used for groceries and trash.  Also, the weight in compost could be tracked across the years along with the weight of trash. Eventually, proportions of recycling, trash, and compost could be tracked across years to see if there is more waste being produced, or if different years are simply better at separating their waste items.
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