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Responsibility

Backup oxygen, power systems
essential insurance

1 March 2010
By James M. Ebeling, Ph.D.  and Paul Hightower

The simpler the system, the more e�ective
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It was 5:14 a.m. when my cell phone rang with the dreaded call feared by all aquaculture managers:
“This is Sensaphone … The electricity is off! The electricity is off!” I was dressed and out the door in
less than 10 minutes. Breaking every speed limit on the way, I burst through the greenhouse doors,
hoping the �sh were not �oating on the surface for lack of oxygen.

Without electricity, the regenerative blowers were off, the circulation pumps were off and the overhead
lights were off. Luckily, the �ashlight was where it was supposed to be and even worked. The question
was: Were the �sh still alive after 20 minutes without electricity?

Much to my delight, the answer was not only “yes,” but the dissolved-oxygen levels in the tanks were
actually higher than normal, and the �sh, although spooked due to lack of circulation, were �ne. How
was this possible?

A simple backup system turned on an oxygen diffuser in each tank as soon as the electricity went off
and stayed on until the electricity went back on. For a small investment in equipment, the backup
oxygen system not only worked when needed, but saved the day – and the �sh.

Backups essential
Visits to research and commercial aquaculture facilities often �nd no backup systems or systems that
have not been installed. Yet, the very survival of the research programs, the endangered species or the
commercial venture rests on the successful grow-out and high survival of the cultured species.

Phone dialers can immediately alert off-site staff to power loss and
other system failures.
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Why are the monitoring and backup systems not operating? Typical answers: “We haven’t gotten
around to it.” “The money ran out before we could get to them.” “The ‘specialist’ left and no one knows
how to turn things on.”

As a result, we read at least several times a year about the loss of all the �sh in a facility due to
something as simple as a loss of power. Or if the �sh are not completely lost, they are stressed so much
that after several weeks they suffer from stress-induced diseases.

Minimize impacts
Backup systems do not have to be sophisticated, complicated or expensive. In fact, the simpler they are,
the more likely they are to work.

For intensive recirculating aquaculture systems, failure is not an option. Since the loss of power is one
of the most common emergency situations, at least two quick responses are recommended when the
electricity goes off.

The �rst is immediate noti�cation of at least two people through the use of an inexpensive, off-the-shelf
automated phone dialer that can be purchased from several manufacturers for U.S. $100 to $500. At a
minimum, these units dial out to three or four phone numbers and announce the emergency condition
so that someone can respond as quickly as possible. In addition, they usually have several on/off
switch inputs that activate an alarm locally and call someone to announce the alarm condition.

The second response is to minimize the impacts of the emergency situation on the aquaculture system.
A backup generator with a power transfer switch that automatically starts when the power goes off is
the best solution to power outages, but often too expensive to purchase and requires routine
maintenance and upkeep.

Emergency oxygen
For a quick response to a power outage, one option is to have several high-pressure cylinders of oxygen
that are connected to an inexpensive normally open oxygen-rated solenoid valve that is simply plugged
into a wall outlet. When there is power, the solenoid is energized and closed. When the power goes out,
the solenoid opens and oxygen �ows. A simple oxygen manifold then directs oxygen to an oxygen
diffuser in each aquaculture tank. This type of emergency oxygen system can be set up for about U.S.
$250.

The system is simple to build and install. In addition, this set-up can be used when sorting or moving
�sh to add a little extra dissolved oxygen to minimize stress.

In practice, one issue became apparent when Hurricane Gustav struck New Orleans last year. At my
aquaculture facility, the electricity stayed on, but the aeration system didn’t. And even though I received
a call reporting the low air pressure, I was several hundred miles away and unable to respond. The
solution to the problem was to add a U.S. $30 air pressure switch and relay to the oxygen backup
system, so that if the aeration pressure failed, the oxygen solenoid would open and allow �ow to the
tanks.
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Water loss

Float switches can monitor both low and high water levels, and act as a safety shutoff for submerged
heaters in the event of a dramatic drop in tank water level.
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Loss of water is another major emergency situation. Pipes break, rubber couplings come loose and
drain lines may be left open. I once left a hose in a tank over the weekend and all the �sh were on the
�oor on Monday morning. Luckily, they were tilapia and I just put them back into the tank.

Water level is one of the easiest parameters to monitor using a �oat switch, which costs U.S $10 to $20.
Two �oat switches wired in series can be used to monitor both low and high water levels, so that if one
is activated, a local audible alarm goes off. This allows maintaining water levels in tanks within a very
narrow range.

With the addition of another low level �oat switch installed at a depth of 30 to 40 cm and connected to
a phone dialer, small changes in water level are reported locally for quick response, and any signi�cant
drop in water level is phoned to the staff. This minimizes false alarms early in the morning due to minor
water level changes. As an added feature, the deeper �oat switches can act as a safety shutoff for
submerged heaters in the event of a dramatic drop in tank water level.

Redundancy, redundancy
Getting back to my story of how backups saved the day … it was 5:34 a.m. and the dissolved-oxygen
levels were �ne, but there was still no power, and the transformer on the pole down the street was still
arcing and �ashing. Several portable backup generators on site were easily rolled next to the
greenhouse for powering the regenerative blowers for aeration. Of course, as Murphy will remind you,
something went wrong.

Even though we try to test these generators regularly, I was unable to start the primary generator. But
like all good backup plans, we had a backup to the backup, and our second generator started without
any problem. With a couple of extension cords, aeration and circulation were restored in the research
greenhouse within a very short time. The only thing overlooked was a provision for emergency lighting
so we could see what we were doing. That will be recti�ed in the near future.

Moral: plan for the worst
The moral of this tale is to expect the worst and plan for it, but above all do not think that backup
systems are too expensive or too much of a hassle to install. Before stocking any �sh, have a minimum
of a backup oxygen system and portable generators available for emergency situations, plus a phone
line. You may not have to plan for hurricanes, but even a burned-out transformer can lead to a
signi�cant, unplanned career change.

(Editor’s Note: This article was originally published in the March/April 2010 print edition of the Global
Aquaculture Advocate.)
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