Chapter 10

ELECTRIC AND WATER AT CLINIC SITE
A. Electricity is something we take for granted everyday at home and at
work. The practice of dentistry is difficult, technical, technique sensitive, and
stressful enough with electricity. What is it like to practice with limited or no
electricity? It is not impossible, but it can really be a challenge.
Our standard current in the United States is 110 volt A.C. (alternating current),
sixty cycles with very little variance or interruption in the power flow. We plug
most everything we own into the 110 sockets and don't think anything about
it. A few of our large air conditioners or compressors run on 220 volt, but that
is for large equipment. Many countries in South America, Africa, Southeast
Asia, Middle East, and Europe use 220 volt for their normal plug-ins. If we take
our 110 volt equipment overseas and plug into 220, our equipment will burn
up from the high voltage. So, to adjust the current to fit our equipment, we
must have adapters for the plug-ins and step-down transformers to reduce
the current from 220 to 110 volt. Power variance or fluctuation is another
hazard when using electricity from an unregulated source. Motors overheat
and can burn up as a result of the low power fluctuations. Only a few
electrical motors have a 110-220 switch, which will allow them to run on either
current. The website users.pandora.be/worldstandards/electricity.htm has a
great discussion of electricity around the world and standards for each
country. This site contains 26 pages of information on you can scroll through.
Generators can produce electricity when there is no other source. It is
necessary to have a fuel source (gasoline or diesel) for the generator engine
to make the electricity. Generators are built in many sizes (watts) to deliver
whatever electrical power you may need for your equipment. Considerations
such as its size (wattage), voltage (110-220), weight, noise level, and how
close you must place the generator, can be important decisions for a clinic.
A few electrical systems operate on 12 volt D.C. (direct current) such as
automobile batteries and solar power. Again there can be a compatibility
problem unless you use the proper inverter on the D.C. line to convert it to
110 volt A.C. and match the wattage of your plug-ins.
Solar power is an innovative way to recharge batteries in many types of
reusable/chargeable equipment. Large storage batteries for entire clinics
down to small belt sized rechargeables can be used effectively for dental
practice in remote settings. The small, slow speed solar drill may not be as
efficient as the one in your own office, but it will work reasonably well.
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The adapter set that you can buy in a travel specialty store will adapt your
standard U.S. 110 volt plug-in to five other world standard 220V plug-ins. But,
be careful! They will fit the configuration of the plug (wall socket), but you still
need the step-down converter to change the voltage from 220V down to
110V. In some instances you may want to add a current stabilizer (regulator).
The inverter transforms D.C. electricity into 110 A.C. electricity for small
wattage tools or lights. There are various sizes of inverters for any job.
Problems with the electrical power can stop you from operating your dental
equipment. Overloading the power circuit is our most common problem
when the electric source is too weak to drive our equipment, especially the
compressor. We pack a breaker box with a reset switch to protect
equipment from surges, but when the current is too low, compressors just
don't go. Compressors have a surge capacity or minimum current which will
kick the motor over to start it running. If the electric power is not above that
threshold, it just will not start. A light bulb may burn, but your compressor
won't start. Voltage this low can overheat and burn up your compressor or
even overheat wires enough to start a fire if you continue to overload the
circuits.
A small gauge entry wire coming into the clinic building or your main line
from the generator can get too hot with use and burn up. The same thing
can happen in the small wires of a dental compressor motor. They may
overheat unless some form of circuit protection is there to break the current.
We have actually seen the wire insulation in a building catch on fire from
over-loading the electrical circuits with too much equipment.
Make sure that your transformer or inverter has the capacity to convert
enough electric power for your equipment, particularly the compressor.
There have been times when we had sufficient power, but our under-sized
transformer was barely able to carry the circuit load. Small travel converters
made for electric shavers will not handle dental equipment. The conversion
of an inadequate 220 volt power source to useable 110 volt electricity still
may not have enough amperage or wattage to run your equipment.
X-ray units need a positive ground and good steady current. If your power is
a little weak, unplug the compressor and other equipment so that your x-ray
unit has the full benefit of a strong stable source of energy. Many countries
do not have current regulators in their power station to stabilize fluctuations in
their electrical current. Equipment made in those countries must have built-in
regulators and heavy wiring for protection in each appliance because of the
chronic problem.
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Beware of short circuits if a wire burns or a component fries. Your breaker box
should protect your other equipment. Carry a pocketknife (such as a
leatherman tool), extra fuses, and some electrical tape to make emergency
repairs.
B. Water is one of your most valuable resources in another country. Be sure
you have a source of safe drinking water for yourself and the team. Most
countries sell bottled water in the grocery store. I always carry a canteen of
water with me from home to last until I find my source of water in the country.
More than once we have had members of the team in bed with high fevers
after drinking some bad water. I have been sick several times in the early
years of travel. Now it is a priority with us to have safe water. If a source of
safe water is not found, you can live on bottled sodas, which are always safe.
Canned foods, packaged drinks, canned juices, or any sealed product from
the grocery store should be safe to drink and carry with you.
Your source of water, its availability and its condition are extremely important
to your health clinic. If you only have a limited amount, then ration as you
must. If your source is a pond, well, or stream, then how do you clean it up for
use in the clinic? If the source is from the community water supply, is it safe to
use or could it be infested with Giardia or some other organism that the
population is used to? Maybe the water is rationed only certain hours of the
day through the municipal system. I have even used water from 50 gallon
drums filled by a water truck each day in the center of a remote village.
Whatever your water source, do evaluate it and know how best to use it for
the clinic. When necessary, buy each team member bottled water for their
personal use to keep with them. I have seen people get sick from the
bathroom tap water after brushing their teeth. Sometimes the water of a
whole city is contaminated. KNOW BEFORE YOU GO!
If you must treat your own water, there are several options available to you.
My first option is to boil drinking water for 10 minutes. Water brought to a boil
is safe to drink even if for just a short time. Boiling more than 10 minutes even
at high altitudes is unnecessary. Some people question whether it is
necessary to boil or just pasteurize the water. Boiling water at 10,000 feet
raises its temperature to 1940F (900C), which kills all organisms. Then if you
want to filter the water of debris, it can be done with anything from a coffee
filter to a ceramic pump filter. It depends upon just how dirty the water and
how clean you need it to be for consumption.
Boiling water completely kills bacteria, cysts of parasites (amoeba, Giardia,
Cryptosporidium), worm larvae and viruses.
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The second option is to use Halozide tablets. They can be dissolved one per
canteen and shaken to mix it throughout the water. Backpacking or outdoor
specialty shops will have the tablets.
The third option is to use 4% chlorine such as Clorox mixed two to four drops
per quart of “clean water”. Let it set a minimum of thirty minutes before
drinking. Leave the lid off for the chlorine gas to dissolve out of the water.
The fourth option is to carry a ceramic rock filter that will filter out bacteria,
contamination, and micro debris. It comes with a pump to push the water
through the rock filter under pressure. Some filters are impregnated with an
iodine resin that prevents bacterial growth. Many of these filters have a
charcoal filter add on for a better taste. Note that if you are using water from
a muddy source such as the Amazon River, the ceramic cartridge will plug
up quickly with only a few uses and it will no longer function for you. These
filters are best used with a clean water source with very little debris. Amazon
River water should be boiled and set aside for as much debris as possible to
settle to the bottom of your container. I then double dose it with Halozide
tablets and give the tablets plenty of time to work.
The fifth option is 2% tincture of iodine mixed five drops per quart of clean
water. Let it stand for thirty minutes.
Remember, water is my number one priority in a foreign country. One drink of
bad water can ruin several days of your trip and depending upon what kinds
of organisms are in the water, they could even cause long-term problems or
death.
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