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Sustainability Report

Water Usage
1. Total fresh water usage: 505 gallons

2. Gallons/person/day

a. Week 1: 109.89 gallons

b. Week 2: 82.07 gallons

c. Week 3: 73.72 gallons

d. Week 4: 122.41 gallons

e. Week 5: 116.85 gallons

Because the Spring 2010 Beam Reach class is the smallest of the three sessions included in this report, it is logical that our resource usage on the Gato Verde is lower than that of past Beam Reach classes.  However, small class size does not explain the degree to which we used less water than in past years.  Our total water usage (505 gallons) was approximately half of what the Spring 2008 class used (982.06 gallons), and we used significantly less than the Spring 2009 class as well.  On average, we used 2.03 gallons/person/day, whereas the Spring 2008 class used 4.68 gallons/person/day and the Spring 2009 class used 3.02 gallons/person/day.  

Several factors (besides number of people aboard) could have contributed to this drastic difference.    In 2008, students took showers while on board the Gato Verde.  On land, a 4-minute shower uses 5 gallons of water, so even though students likely took “sailor showers,” turning the water off while not rinsing off, it is still a potential source of water waste.  The total volume of the Gato Verde’s water tank is approximately 630.96 liters, or 166.57gallons, which means one quick shower could use as much as 3% of the boat’s water supply.  Another source of high water usage in past years might have been type of food consumed.  In 2008 and 2009, Beam Reach stocked up on dry goods at the National Outdoor Leadership School (NOLS) base in Conway, Washington, so some food, such as beans and other legumes, was dehydrated.  This spring, we did not use NOLS rations, which eliminated the need to use extra water for re-hydrating food.  The last potential reason for our diminished water use was our failure to keep properly hydrated.  Life on the Gato Verde was often busy and many of us (myself included) did not drink enough water.  On average, I drank one Nalgene’s-worth (1 liter) of water every two days when I should have been drinking 1.725 liters, or nearly two-Nalgene’s each day.  All these factors combined to make our water usage the lowest by far of any Beam Reach course in the past three springs.
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Sewage Production

1. Total sewage generated: 253 gallons

2. Gallons/person/day for each week

a. Week 1: 42.50 gallons

b. Week 2: 26.95 gallons

c. Week 3: 46.65 gallons

d. Week 4: 47.69 gallons

e. Week 5: 89.16 gallons

For the first two to three weeks of our time at sea, we often made port in areas with land heads, reducing our sewage production and allowing us to cruise for longer before needing to pump out at a harbor with the proper facilities.  This was most evident during our second week on Gato Verde, when our average sewage generated/person/day added up to only 0.63 gallons – well below our entire cruise average of 1.01 gallons/person/day.  In spring 2008, the entire cruise average was 1.57 gallons/person/day, and in spring 2009 it was 1.41 gallons/person/day.  Our total sewage generated was 253 gallons, which was also significantly lower than the previous spring programs.  

Besides number of people aboard, number of pumps used to flush the toilet could affect how quickly Gato Verde’s holding tank fills up.  The holding tank’s total volume is 140.6 liters and each full “flushing” pump (up and down) uses approximately 0.667 liters of seawater.  This means the holding tank would fill up after approximately 211 pumps without sewage included.  If 4-5 pumps counts as one complete flush, the holding tank would fill after 42 “uses” without sewage as part of the equation.  According to the Mayo Clinic, the average urine output for an adult is 1.5 liters per day, which, when added to the amount of water already added to the holding tank with each pump, makes for a very short period between pump-outs.  One way to slow the rate at which we fill the holding tank would be to only “flush” the toilet when feces are present.  I will address other potential methods of reducing or eliminating our need to pump out in a later section of this report.
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Biodiesel Use      

1. Total biodiesel used: 146.41 gallons

2. Biodiesel used per week

a. Week 1: 27.573 gallons

b. Week 2: 26.272 gallons

c. Week 3: 30.085 gallons

d. Week 4: 29.517 gallons

e. Week 5: 32.963 gallons

3. Total kWh: 197.49      Total kWh/gallon: 1.56

4. Propulsion: 103.74 gallons      House Bank: 42.67 gallons

In total, we used 146.1 gallons of biodiesel fuel during 34 days of cruising.  This number is slightly lower than the amount used in the spring of 2008 (150.30 gallons) and slightly higher than the amount used in the spring of 2009 (130.63 gallons).  This term, we used 103.74 gallons of biodiesel for propulsion and 42.67 gallons for the house bank.  Our computers contributed significantly to our house bank biodiesel consumption; when plugged in for 4 hours, my Macbook used  2.54118E-05 gallons of biodiesel.  This seems like a small number, but having five or six computers charging at once quickly adds up.  Gato Verde is already outfitted with energy-efficient LED lights, but using the Aladdin lamp in the galley as much as possible will ensure that, in the future, the electricity is only used when needed.  Utilizing sail power much as possible is an effective method of reducing the amount of biodiesel used for propulsion.  Removing extraneous weight (in the form of miscellaneous equipment) from the boat would also increase the boat’s efficiency.  

Methods for Sewage Reduction on the Gato Verde

Currently, Gato Verde has a Class III marine sewage device (MSD), which consists of a marine toilet and a 140.6-liter holding tank.  The frequent need to pump out severely limits Gato Verde’s cruising range during extended trips.  There are a number of pump-out stations in the San Juan Archipelago (Figure 1), but it can still be logistically challenging to create a navigation plan when pumping out is required.  In addition to being a hassle, standard marine toilets raise environmental concerns.   Having a full holding tank at sea results in the occasional decision to pump raw sewage into Canadian waters (emptying Class III MSDs in US coastal waters is illegal under section 312 of the Clean Water Act)
. Sewage generated on boats is generally more concentrated than that disposed of in land toilets because marine sewage systems use less water for flushing.  Pumping out in international waters might seem to be a low-impact, easy means of waste disposal at sea, but this practice can have harmful effects on the surrounding ecosystem.  

Fecal coliform bacteria, which is found in the intestines of all warm-blooded animals, serves as an indicator of human waste in the aquatic environments.  According to the Environmental Protection Agency (EPA), the amount of bacterial pollution resulting from one weekend boater’s discharge of untreated sewage is equal to the amount from the treated sewage of 10,000 people during the same time period.  Shellfish and coral reef ecosystems often suffer negative effects from the bacteria’s presence first because shellfish filter the contaminated water across their gills and fragile corals are stationary and cannot leave the contaminated area.  Areas with low tidal exchange are particularly vulnerable to fecal coliform bacteria contamination. 

Composting marine toilets provide a safe, green alternative to standard MSDs.  They eliminate the need to pump out, and they are virtually waste-free.  A company called Nature’s Head manufactures a composting toilet that uses peat moss and separates wet and dry waste to prevent odor
.  The “liquid waste vessel” can hold up to 2.2 gallons of urine, and, unlike standard MSDs, it is better to wait longer before emptying the toilet’s solid contents.  In addition, if the solid waste is composted for at least three months after it is removed from the boat, the composted end product can be used as fertilizer for non-ingestible plants.  

The Nature’s Head composting toilet requires constant ventilation to eliminate odor, but the 12-volt fan, once installed, draws less than 1 amp.  Considering Gato Verde’s current sewage disposal system, the drawbacks of installing a composting toilet seem minimal compared to the potential benefits.  A composting toilet would not only be an environmentally-friendly alternative to a standard MSD, it would give Gato Verde the freedom to cruise without needing to factor in pump-out time.  Having a composting toilet would force those aboard to consider the impacts of their own waste on the environment; after pumping out, Gato Verde’s sewage is the waste treatment plant’s problem.  By using a composting toilet, we would take responsibility for our own waste disposal and help lessen one of the many negative human impacts on the Salish Sea ecosystem.                    
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Figure 1.  Pump-out Facilities in the San Juan Archipelago
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Figure 2.  Diagram of Nature’s Head composting toilet
� “Using Your Head to Protect Aquatic Resources.” Environmental Protection Agency Publication. April 2001.


� www.natureshead.net





