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Problem of Fish Death:
On the morning of October 27th, employees and residents of Pirate Bay found that between 150,000 and 200,000 fish mysteriously died overnight. There was 
a storm the night before and the various surrounding companies such as the House of Seven Gables and the Pirate Island sewage treatment plant were 
investigated for their possible involvement in the fish kill. A team of experts were called to investigate the cause of the fish kill including a microbiologist, an 
environmental scientist and a hydrologist. A compilation and analysis of their findings was useful in determining the cause, effect and solutions for the fish kill.

Determination of Cause of Fish Kill:
The cause of the fish kill can be attributed to the increase in fecal coliform
bacteria that severely decreased the dissolved oxygen levels and to the
high phosphates and high nitrates in the water that eventually led to the
death of the fish. Information from the Park Interpreter showed that the
beach had been closed in the past due to fecal contamination. Since
there are high amounts of phosphates, nitrates and coliform bacteria in
feces and possibly sewage, I believe that the causes of the fish kill are
the House of Seven Gables and the sewage treatment plant. The fecal
coliform bacteria likely came from animal manure that originated from
allowing people to ride horses on the beach and from the sheep and
geese that belonged to the House of Seven Gables. There could also
have been bacteria and animal waste in the sewage overflow from the
Pirate Island Sewage treatment plant. The storm would have brought a
greater amount of sewage and manure runoff into the salt marsh that
might have taken a longer time to runoff into the marsh had there not
been a storm.

Solutions:
In order to prevent future fish kills, I would heavily fine both the House of
Seven Gables and the Pirate Island Sewage treatment plant for any
further instances of animals on the beach or sewage overflow,
respectively. This would provide a disincentive for both of these
companies to continue as they have been doing and eventually causing
the large amount of fecal coliform bacteria to enter the marsh and kill the
fish. Since the Park Interpreter had already previously stated that the
beach had to be closed because of coliform bacteria, it makes it easier to
get the residents and the mayor involved in passing legislation that would
allow this fine to go into place1. Also, I would pass a rule to prevent
animals from going on the beach entirely. This includes not only geese
and horses, but also cats, dogs and other domestic animals. I would also
mandate that there be fecal coliform testing after any heavy rainfall
because sewers can overflow during these periods and storms can wash
nitrates and phosphates into the water and lead to algal blooms2. Harmful
algal blooms can release toxins in to the water and kill organisms, or it
can use up large amounts of dissolved oxygen so that there is not enough
remaining for the fish3 I would have aeration systems installed in the salt
marsh to oxygenate the water to a greater degree and offset the loss of
dissolved oxygen due to the fecal coliform bacteria. Oxygenating the
water would not help the fecal coliform bacteria because fecal coliform is
an anaerobic organism, not an aerobic one4. It would allow beneficial
bacteria to survive and break down the organic fecal matter that settles in
the bottom of the marsh. The installation of aeration systems would also
allow the silversides population to recover and restore the balance in the
food web. It would be useful not only in preventing future fish kills but also
help the marsh recover from the present fish kill.References:
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Fig. 1:  Culture Results from Pirate Bay Fig. 2: Water Sample Results  from Marsh

Data Analysis and Effects of Low Water Quality:
The microbiologist found from culture analysis (Fig. 1) that there were many
blue colonies of fecal coliform bacteria in his petri dish. He was surprised to see
over 200 enterococcus bacteria per 100mL close to the bay beaches in mid-
September (Fig. 3). He discovered that the yearly mean was 35 bacteria/100mL
so this was an exponential increase in bacteria compared to the normal. A test
strip taken by the environmental scientist (Fig. 2) for the salt marsh showed that
the dissolved oxygen levels and salinity was low, while phosphate and nitrate
levels were high. Also, according to the hydrologist, there was huge decrease in
dissolved oxygen levels between September 15th and September 30th (9.5ppm
to 6.0ppm). Low dissolved oxygen means that there is not enough oxygen for
fish to undergo cell respiration and produce ATP for normal function, which
means that fish will die. It was also determined in the water quality tests that
normal nitrates do not exceed 0.1ppm but the hydrologist determined that the
marsh had a ppm of 12.5 by the end of September. For phosphates, a normal
amount is 20ppm but the marsh had more than double that (45ppm) by mid-
September and increased to 48ppm by the end of September.

Fig. 3:  Fecal Coliform Numbers


