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Aboard a Sustainable Life


During the Beam Reach program, we spend half of the quarter on land and half of the time on the boat, doing field research on Southern Resident killer whales.  The five weeks of sailing is done off of the Gato Verde, a 42 foot long catamaran owned by Captain Todd Shuster.  It contains an electric hybrid, biodiesel engine which is extremely eco-friendly.  All resources on the boat, such as water, sewage, biodiesel use, and electricity, were measured on the boat daily, including times that we pumped out and refilled water.  The data was compiled into excel data sheets, where final numbers were calculated to determine our impacts to the ecosystem by how much resources we use.

Sewage is always one of a boat’s limiting factors in terms of sailing time.  Gato Verde’s holding tank can hold about 40 gallons of sewage at maximum.  The process of pumping out requires at least a half an hour to get into harbor, pump out, and leave.  Maximizing whale and sailing time out in the Salish Sea is very important for the five sea weeks that Beam Reach has.  During this year of Beam Reach, we produced a total of 253 gallons of sewage.  Compared to previous years of Beam Reach, we produced less waste.  In 2008, the waste total was 333.82 gallons and in 2009, the waste total was 385.65 gallons.  We generated about 100 gallons less.  However, we pumped out a total of eight times during this five week excursion, more than one time per week on average.  Most of the pumping out was done from weeks 3-5, because we did not have much access to anchorages with land heads.  I also argue that sewage production varies from person to person and production fluctuates depending on what food is eaten.  Not everybody’s digestive systems act the same way, as all bodies are different.  Calculations show that an average of waste a person produces in one day is about 1.41 gallons.  I would be hesitant to say [image: image1.emf]Weekly Biodiesel use
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this number is definitely true because every body is different and the amount of pumps of sea water used could have greatly impacted the amount.
What we can do to lessen the sewage level and amount of times that we pump out is to dock at places with access to land heads.  If the whales are around, it is obvious that charting out a specific navigation route is impossible, because the whales do not swim in directions that you want to go all the time.  During sailing days where whales are not around, taking advantage of nearby anchorages with land heads is encouraged.  Places such as Stuart Island and Jones Island have land heads that should always be used.  Even if docked for half an hour to replenish and pump out like Roche Harbor, the land head should be taken advantage of to prevent hold ups in the further sailing days.  The Gato Verde also has two escape hatches in each head, which can be used to urinate out of.  Some might find this embarrassing to do.  But, this can also save the amount of liquid that can potentially get pumped into the holding tank, which is the majority of the contents.  This raises the issue about how many pumps do we need to actually pump to rid of the feces and urine in the toilet bowl itself.  Depending on how many pumps of sea water for flushing, the holding tank can fill up rather quickly.  But the Gato Verde is great in the sense that it uses salt water to flush waste instead of using freshwater for toilets on land.
Biodiesel use remained pretty consistent throughout the five weeks.  The Gato Verde burns about 1.1 gallons of biodiesel every hour.  We used a total of 146.41 gallons of biodiesel, which is between what 2008 and 2009 years used, 150.3 gallons and 130.63 gallons respectfully.  Our average gallons used per day was about 4.18 gallons.  However, there was a concern that during last year, the port engine broke down, so during week four, the numbers are incorrect.
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We used 103.75 gallons towards the propulsion of the Gato Verde, while the other 42.67 was use for the house bank that powers the electricity on the boat.

Biodiesel usage was the only factor out of the three sustainability calculations that did not show patterned trend.  This is because biodiesel use can vary based on many factors, such as weather, tides, and whales.  Sometimes the wind will be strong enough for great sailing days, which the Gato Verde takes advantage of and sails.  It is a great that the boat is also a sail boat, so it does not heavily rely on motors, lessening the impact to the ecosystem.  That is why it is great that Beam Reach implements the navigation part as a chore, because we try to take advantage of the flood, ebb, and wind as much as possible.  Whenever the inverter is turned on, it should be taken advantage of by plugging in laptops to charge for use.  When batteries are fully charged, I would recommend unplugging the charger and using battery power till it almost runs out.  Setting the brightness of the laptop to low and not running numerous programs can lengthen laptop battery life.  Since biodiesel is being burned to power the electricity on the boat, conservation can come out from trying to use electricity less.  Another method of conserving energy is to not leave anything plugged in, especially phone chargers.  Electricity is still being drained even if nothing is being charged via connection.
Water use was limiting on the boat.  Since we wanted to maximize our time out with the whales, we try our best not to visit harbors too much to replenish ourselves.  The freshwater tank holds approximately a total of 160 gallons.  Aboard the boat, we use freshwater mainly for drinking, cooking, and washing.  For this 2010 Beam Reach year, we have not gone back to a harbor purposely just because we are low on water.  During the days that we pump out our sewage, if our water level is low, we coincidently fill it up as well.  I believe that this is great representation of saving water because we never had to once go back into harbor to purposely refill our freshwater tank.
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We used significantly less water compared with previous Beam Reach years.  In 2008, total gallons used were 982.06 gallons and in 2009, total gallons used were 826.14 gallons.  We used a total of 504.9 gallons, which is over 300 gallons less than the previous year.  The total also includes the total amount of water lost when Jason left the freshwater shower head on after the West Side Swim, leaking out roughly 40-50 gallons of water.  The average water used per person per day is 2.32 gallons, lower than both 2008 and 2009.  2010 values are much lower.  Firstly, we used salt water to wash our dishes before the final rinse with freshwater.  The Gato Verde has a salt water pump installed in the galley which lets us use all the “endless” gallons of salt water from the ocean and we do our final rinse of the dishes with freshwater.  The freshwater faucet would be rinsed with trickles, which helped to reduce the amount of water used.  Secondly, none of us took showers on the boat.  This cut back the significant potential usage amount of water.  If one really wants to cleanse themselves when they are on the boat for a long period of time, they could use a slightly damp towel to wipe themselves down instead.


Water is an extremely valuable resource.  All organisms need water to survive.  When on the boat, it is very easy to become dehydrated and there is always a need to drink water.  Freshwater is also used for cooking on board.  I do not think people on land fully comprehend how privileged they are when using water that seems “unlimited”.  One comparison that I did was use a five gallon bucket and filled it underneath a land shower.  From timing the amount of water ran, a two minute shower uses up 2.5 gallons of water.  We use less than that amount on the boat per person for the entire day, and here on land, a two minute shower and the total use is already greater.  This also brings about the attention that it is not just showers that use freshwater on land.  There are flushing toilets, cooking, cleaning, watering lawns, and plenty of other factors.  Majority of the water is used for toilet flushing, 8.2 gallons per day, faucets, 10 gallons per day, showers, 8.8 gallons per day, and clothes washers, 10 gallons per day (AWWA).  These statistics are based off of utilities that are built to save water.  If everyone were to use water saving utilities on land, there can be a huge difference in the amount of water we save.  About 5.4 billion gallons of water would be saved daily if all US houses converted to water saving devices (AWWA).

About 71% of the planet is water, but only 3% of that water is useable (Smart Faucet).  Freshwater comes from rivers, lakes, glaciers, and rainfall, which is not a lot in comparison to the amount of salt water in the ocean.  Millions of people in the world all need water to survive and majority of the United States is privileged to the point of using water without second thoughts about conservation.  Because of growing populations, the freshwater resources are being used faster than they are created from the water cycle.  Not only water, but energy is used as well to transport that water from the sources to something that comes out of the kitchen sink.   The water has to be lifted from underground aquifers and transported to households (Smart Faucet).  About 3% of national energy consumption, approximately 56 billion kilowatt hours, is used for drinking water and waste water treatment plants (EPA).  This means adding around 45 million tons of greenhouse gas to the atmosphere (EPA), adding a new global warming issue towards water use.  It is estimated around the world that more than 7% of the world's energy consumption is used for delivering water (Smart Faucet).  If we all practiced water conservation, we would lessen the impact towards earth’s resources.  It is most efficient and reasonable to reduce our daily use of water.
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Other than buying utility devices that can help save water, there are also things an individual can be done.  Grey water can be reused from time to time.  At my house, we have two 5 gallon buckets that we fill with water from washing vegetables and fruit.  We reuse the water to water the garden.  As for grey water from showers and tubs, we take a cut out gallon carton of milk and use it to flush the toilet.  Although this method may seem unconventional for majority of people, I come from a poor family background where cutting down utility bill costs is everything.  But it also helps in terms of conservation.  We rarely ever use the flushing mechanism on the toilet, which saves us a lot of water everyday.  Going back to how much water is used during a shower, I try to limit the amount of time a shower is taken.  There is no need to shower every single day as well.  Hand washing dishes instead of using a dish washer can help as well.  Aboard the Gato Verde, we already use numerous methods to save water due to our limited water supply.  I strongly believe that the conservation factor comes from the common knowledge that we only have a set amount of water available before we have to waste time to go back into harbor to refill.  People need to have a strong mindset about conserving water every single time they turn on a water tap.


During the five weeks at sea, I noticed that the galley freshwater sink had a handle that was frustrating to use.  It is difficult to pull the handle for just a slight trickle of water and when pulled hard, there would be a giant gush of water.  The blast of the water is so great, that some of it is wasted down the drain, unused.  The Gato Verde already saves a lot of water by using salt water to flush toilets and wash dishes, but the water that is left running when applying soap and from turning on the galley faucet to full power is considered wasteful.  I looked into a product called Smart Faucet, which is a nifty device that is attached to the valve of a faucet.  To use it, [image: image5.png]


the handle just needs to be pushed.  When the handle is pushed, the water, at a preset level, will pour out of the faucet right on your hands.  When you remove your hand from the sink, the handle will immediately shut off the water.  This comes in handy when reaching out to get soap, minimizing the potential water loss.  Even if the water loss seems minimal, the volume builds up.  The Smart Faucet is built with antimicrobial properties which help to lessen the spread of bacteria.  It is also not expensive to purchase, and the investment would pay off.  By equipping the galley sink and head sinks with the Smart Faucet, there is a better chance to conserve even more water than before on the Gato Verde in the next few years of Beam Reach.  Not only on the Gato Verde, but if every household used a Smart Faucet, the waste water generated would not be as high as it is now.

Keeping these factors in mind, future Beam Reach students should always remain aware of how they are using resources both on land and at sea.  From experience, education of conservation of natural resources can be passed on to fellow classmates, friends, and family.  Water is a dwindling resource that we will inevitably run out of.  If we keep wasting away, we will regret it sooner than we expect.
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