




















the sodium atom becomes a positively charged sodium ion and the
chlorine atom becomes a negatively charged chloride ion. The two
ions, being of opposite charge, are attracted to each other, and
combine to form a molecule of salt, known as sodium chloride. In
water solution the ions always separate and travel about as individual,
stable particles.

5. Impurities in water. Actually the ‘‘so-called’’ impurities which
are present in water pumped from our deep aquifers are nothing more
than a collection of positive ions like sodium, potassium, calcium and
magnesium and an equal number of negative ions such as chloride,
bicarbonate, nitrate and sulphate, to mention a few.

6. Parts per million, ppm. To evaluate the impurities in water and
decide upon the method for removing them, it is important to make it
clear that the nature or kind of ions present has little to do with the
problem. The only thing we really need to know is the total number of
ions or particles present. Analytically, this number is referred to as
the total dissolved solids (TDS) and is expressed arithmetically as the
number of particles or parts present per million parts of water (ppm).
Numerically, this turns out to be identical with the metric unit,
milligrams per litter (mg/1).

The following table from the United States Geological Survey
(USGS) shows the accepted description of various waters in terms of
the impurities present. These impurities are all well known ions and
their relative concentrations are expressed in parts per million parts
of water. Some interesting information on brine solutions is also
included (6).

TABLE I (USGS)

Impurities in parts per million,

Accepted Water Description ppm or mg/!
Distilled water 0-

Fresh water (drinking) 0- 500
Brackish water 500 - 1,000
Slightly saline water 1,000 - 3,000
Moderately saline water 3,000 - 10,000
Very saline water 10,000 - 15,000
Gulf water 35,000 - Or larger
Brine (from brine wells) 125,000 -

Brine (from the Dead Sea) 250,000 -

Brine (from Great Salt Lake, Utah) 266,000 -
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OUR DRINKING WATER, HOW GOOD IS IT?

The chemical composition of our fresh water is checked several
times daily. Samples are taken from various stages of the pumping
and purification processes and analyzed by trained members of the
IWA staff to see that purification is maintained within prescribed
limits. At least once each month samples of water are sent to an
independent analytical laboratory for more extensive analyses. Small
daily and weekly variations in composition can be expected depending
on the pumping demands and the recovery time required for
individual wells. Larger variations can often be regulated in the
desalting processes.

The data presented in Table II are some 1981 values rounded off
to whole numbers for convenience. Analytical values for some of the
most common ions are presented and the efficiency of the desalting
processes can be followed by observing the values for the total
dissolved salts (TDS) as the water is pumped and purified.

More specifically, columns (A) and (B) compare and contrast the
natural impurities in the Suwannee and Hawthorne aquifers, while
columns (C) and (D) depict the results of desalination by reverse
osmosis and electrodialysis, respectively. The Pine Island water is
produced by a combination of both processes. Trace elements,
hardness characteristics and other analytical data are not included but
are available when needed. When all the information is put together
it becomes clear that our water ‘‘manufacturing’’ is producing a
product of excellent quality.

TABLE II
Sanibel-Captiva Water Analysis
(Partial List of Ions)
RO ED RO ED Pine Island

Suwannee Hawthorne Finished Finished Finished
Aquifer Aquifer Product Product Product

(IONS) (A) (B) (C) (D) (E)

Chloride 1,240 960 60 190 200
Sulfate 350 240 15 100 40
Calcium 135 115 5 20 60
Magnesium 100 85 5 10 80
Sodium 750 350 40 130 90
Bicarbonate 225 220 20 125 120
Total Solids 3,000 2,500 150 700 600
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Figure 4 OSMOSIS
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JUST WHAT IS REVERSE OSMOSIS?

This question is asked many times, especially by visitors to the
islands who see the reverse osmosis sign on San-Cap Road a short
distance west of Rabbit Road. To answer this question we will
illustrate what is meant by direct osmosis and then see if we can
reverse this process.

For equipment we need a bucket of water, a length of glass tubing
and a fiberglass bag or sac that will hold at least a liter of water. If we
fill the sac with ocean water and the bucket with Sanibel drinking
water as shown in Figure 4, we will find that water will flow from the
bucket into the sac creating a pressure (osmotic) which forces the
excess water up the glass tube. Experimentally it has been shown that
the amount of pressure caused by the osmosis (water passing through
the membrane) is directly proportional to the total dissolved solids
(TDS) in the sac.

If we now hook up a high pressure pump to the end of the glass
tube, we could force the water down the tube, out of the sac and into
the bucket. This would, indeed, be reverse osmosis, and is exactly
what is done on a large scale in our reverse osmosis facility on
San-Cap Road. Here the small fiberglass sac of our experiment is
replaced by two standard ‘‘hydrablocks’’ which are large fiberglass
reinforced plastic pressure tubes with a capacity of many thousands of
gallons. They are filled with saline water pumped from the Suwannee
Aquifer and subjected to a pressure of 500 pounds per square inch
{psi), or more if necessary, which forces water out of the membranes
and into the collecting system. The salts gradually concentrate inside
the membranes and are eventually pumped back into the ocean.

Very simply stated reverse osmosis means that if we collect
impure water (brackish, saline or even ocean water) in a suitable
membrane we can by pressure alone squeeze or force pure water out
through the membrane, leaving the impurities to concentrate on the
inside.

AND NOW FOR ELECTRODIALYSIS.

The essential difference between reverse osmosis and electrodi-
alysis is that the latter uses electricity instead of pressure to separate
the salt components from the raw water. In the IWA facility for
electrodialysis, water pumped from the lower Hawthorne flows
through a series of membranes called ‘‘Banks’’ at the rate of about
100 gallons per minute. An electrical potential is applied to the
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outside of these membranes and the positive and negative ions which
constitute the salinity pass through opposite walls of the membranes
(dialysis) and exit with the waste water (7). Two important items
should be noted: First, each ion removed requires an equal amount of
electricity which is why the electrical cost is twice that for reverse
osmosis. Secondly, when water is pumped from aquifers which are
subject to salt intrusion, the total dissolved solids (TDS) may increase
to a point where the accompanying electrical costs may make the
process uneconomical to operate. It is of concern that lower
Hawthorne water is getting saltier and that some of our good wells
are showing signs of degrading quality.

AND WHAT ABOUT PINE ISLAND WATER:

It seems important to point out that any water organization
whether it be the Greater Pine Island Water Association or the Island
Water Association is in the business of selling water and consequently
has the duty to meet expenses. If the Pine Island Water Association
has excess water and can contract to sell its surplus, that could be
called good business. On the other hand, if Sanibel is in the process of
improving its electrodialysis facility and expanding its reverse
osmosis facility, it could be comforting to purchase a fixed amount of
water as a reserve for minor or major breakdowns and/or high
seasonal demands. Furthermore, the premium we pay for water that
is drilled, purified and pumped to our islands from the mainland,
increases the need for the consideration of water conservation.

A LITTLE BIT OF PHILOSOPHY.
IS ALL CONSERVATION GOOD? WHAT DO YOU THINK?

Personally I believe that it is, but [ also believe that if we are to
discuss conservation intelligently we must agree to deal with the
‘‘extremism’’ which a simple discussion of this subject almost always
engenders. Take for example, the general topic of conservation in the
uses and development of our critical sources of energy. No matter
which side of the argument we support, extremism becomes rampant
as the battle rages over world supplies of oil, coal vs shale, nuclear vs
solar power, electricity vs natural gas, and so down to the top-soil on
which we live and the water which we drink, especially if there isn’t
any.

May I suggest at this point, that we let our minds wander all the
way back to the Golden Age of Greece and perhaps look in on
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Aristotle, himself, as the creator of the science of correct thinking
(logic) argues for support of the Greek concept of ‘‘The Golden
Mean’’, a middle of the way guide to excellence. To simplify his
arguments Aristotle arranges the qualities of character in simple
triads, in each of which the first and last qualities will be extremes or
vices, and the middle quality a virtue or excellence. Listen now to
some of these triads and consider where your thinking places you.

‘‘So between cowardice and rashness is courage;

between stinginess and extravagance is liberality;

between sloth and greed is ambition;

between humility and pride is modesty;

between quarrelsomeness and flattery, friendship;

between Hamlet’s indecisiveness and Quixote’s impul-

siveness, is self control.

‘Right’, then, in ethics or conduct, is not different from ‘right’ in math-
ematics or engineering; it means correct, fit, what works best to the
best result’’ (8).

And finally, before our quick return to present day thinking and
problems, just two notes of caution by our matter-of-fact philosopher.
“The golden mean, is not, like the mathmatical mean an exact
average of two precisely calculable extremes; it fluctuates with
collateral circumstances of each situation, and discovers itself only to
mature and flexible reason. ..... Also, the golden mean is not all of the
secret of happiness. We must have, too, a fair degree of worldly
goods: poverty makes one stingy and grasping: while possessions give
one that freedom from care and greed which is the source of
aristocratic ease and charm. The noblest of these external aids to
happiness is friendship (8).”” Friendship is the one raw material which
is plentiful on our two barrier islands.

To get back to the present discussion of water conservation let us
start with a few Sanibel-Captiva water triads and see if the application
of the Golden Mean will stimulate our thinking toward a more logical
point of view and perhaps a more constructive approach to our water
resources problems.

So between conservation and wastefulness is liberality;
between penny-pinchers and spendthrifts, the moderates;
between savers and wasters, the users;
between politicians and radicals, the concerned;
between ‘‘natives’” and the ‘‘snowbirds’’, the objective thinker
who may have an interest somewhere near dead center
which may link him with the many who truly care.
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TO WASTE OR NOT TO WASTE, IS THAT THE QUESTION?

We may well ask the question: Just what sort of person is the
extremist on the lower side of the triads where extravagance and
waste often seem to run rampant? The discussion sometimes runs as
follows. Turn on the sprinklers, refill the swimming pool, irrigate the
golf course, the fruit trees and the lawns. Why not? There is plenty of
water, the storage tanks are full and IWA can pump more water if we
need it. We pay plenty for our Sanibel vacation and the costs include
the water we use.

Of Such Reasoning: On June 17, 1980, our IWA with all pumps
working and reserves being rapidly depleted was hard pressed to
maintain normal flow, which for that day, at least, reached the three
million gallon per day rate for a short time. The cause was probably
related to the long dry spell and the need for intensive irrigation.

We should next ask the question: Just what sort of a person is the
extremist on the upper side of the triads where intensive saving and
dedication to the minutia often seem to be overstressed? Often he is a
very thoughtful person, dedicated to the preservation of our natural
resources and the intrinsic beauty of our islands. But he may
sometimes be a nasty old grouch, irritated with everyone but himself.
He will probably do most if not all of the following in a total effort to
conserve water.

1. He may remove, disconnect or at least never use his kitchen
dishwasher, and garbage disposal, both of which use large vol-
umes of water.

2. He will often collect rainwater or air-conditioning condensate in
barrels, small ponds or sub-surface cisterns for future use in
irrigation.

3. He will probably beautify his home with native plants and
vegetation already conditioned to low requirements.

4. His lawn will probably glisten with crushed rock or better still a
mulch of wood chips.

5. If he does operate a pool, it will most likely be covered with
solar windows to prevent direct evaporation in the hot weather
and to produce heat for the winter.

6. He will not use running water to rinse dishes, to wash his hands
and face, to scrub vegetables, to get a cold drink of water or to
brush his teeth. Running water is wasted water.

7. He will replace deep tub baths by very quick showers with a
reduced pressure head; lathering and shampooing, of course,
with the shower turned off.
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8. He will wash his car at home with a bucket, a sponge and lots of
elbow grease instead of his garden hose.

9. He will apply fertilizer directly to the soil and let rain and not
his hose be the dilutent.

THE GOLDEN MEAN FOR THE WATER TRIADS.

Having looked briefly at the extremists on both sides of the water
triads, let’s place our own IWA in the mathematical center and
observe the golden mean theory as it ‘‘fluctuates with the collateral
circumstances of each of several situations’’.

Situation 1: The Island Water Association is a business, organized
to sell water, and consequently wants its product used and not
conserved (false). IWA believes strongly in water conservation;
witness its latest publication, ‘‘Every Drop Counts’’, in which many
specific water saving ideas are presented. Recently, one of our
extreme conservationists, looking to a future of continued population
expansion, proposed to an IWA official that a vigorous and intense
campaign be initiated which would cut down on water usage by some
forty percent. If this were accomplished, replied the official, IWA
would go broke within a very short time. As a business profit, it must
have water reserves and it must expand its water resources to meet
increasing future demands. IWA could well support the slogan, ‘‘USE
BUT DO NOT ABUSE OUR WATER RESOURCES.”

IWA headquarters on Sanibel-Captiva Road.
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Situation 2: With sixteen million gallons of water in storage we
should be able to meet all demands (false). Actually this amount of
water is only a few days supply and should be reserved as a safety
factor for ‘‘emergency use’’ only. With a very large pumping
distribution system there will always be normal shut downs on a well
or break downs in a line. A short while ago IWA technicians spent a
number of days helping our Pine Island suppliers maintain their flow
and thus, indirectly, ours. Even more recently our own very super
computer ‘‘refused’’ to accept a new module. Almost 600,000 gallons
a day were held up until a specialist from the home office could be
flown in to solve the local problem.

Seasonal demands from the winter tourists now seem almost
balanced by lack of rainfall and irrigation demands during the
summer months. But sharp, sudden increases in daily demands do
and will occur. For these and many other emergencies our reserves
are very necessary. We might mention the fire hazard. Even a small
or ‘‘minor’’ fire makes heavy demands on both quantity and pressure
of our water which we believe our present system can handle. But it
should also be noted that we have neither the quantity nor the
pressure of water to combat a ‘‘Major’’ fire on the islands.

Situation 3: The ‘‘Snowbirds just don’t care.”” They are all water
wasters (doubly false}). I was a ‘‘snowbird’’ for five years before 1
bought a permanent home on Sanibel, and I cared very much.
Futhermore, the more than forty ‘‘snowbirds’’ from my old home
town who enjoyed the islands last year were also people who cared. It
would be interesting to know how many of ‘‘us’’ natives were once
‘‘snowbirds’’.

Situation 4: The tourists are all very wealthy and don’t care what
the water costs as long as it is available to them (false). Listen again to
Aristotle’s reasoning. ‘‘It is poverty that makes one stingy and
grasping; while possessions give one freedom from care and greed.”’
It is my personal feeling that people of wealth are instinctively
conservative, and they are particularly concerned over the present
and future costs of their water.

Situation 5: We want what we want when we want it, and we are
willing to pay the price, even when accompanied by a good deal of
complaining. This situation I believe, is true to some extent for all of
us and the argument merits further consideration. May [ begin with
my own situation? For a great many years my wife and [ washed and
dried dishes at home, as well as at a great many church and social
functions. 1 now own and can afford to operate a dishwasher, even
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though it is the largest water user in my present houschold. I am
willing to conserve water by operating my dishwasher only when full,
and at off-peak times to conserve electricity, but very frankly at my
age (or any other poor reason), I am tired of washing and drying dish-
es by hand (a good reason}. I intend to use and enjoy my dishwasher.

Some of my good friends on the island maintain beautiful green
lawns. As conservationists they water sparsely, they often mix saline
canal water with their fresh supply and every once in awhile they have
to dig it all up and resod, which can be very expensive. But - they
want a lawn, they enjoy a lawn (even the husband who has to mow
and fertilize it} and most important of all they can afford this, their
pleasure. IWA should provide and sell them the water needed to
maintain a lawn in the desert.

My wife and [ both love to swim but we can’t afford our very own
pool. But we do enjoy the ‘‘Aristocratic ease and charm’’ of our very
friendly neighbors whose lovely pool we do share, especially during
the summer months. It is solar heated for the winter, and, of course,
IWA provides the water.

Situation 6: A peek into the future. It will take ALL OF US, each
making a modest contribution (especially in our kitchen and bathroom
facilities) to keep our IWA storage tanks full and slowly to increase
both our water production and delivery capacity in the years ahead.
We should also remind ourselves that we the people can influence our
water destiny just as we have influenced the destiny of our city. We
can do this best, perhaps, by a combination of conservation,
cooperation and ordinance, or even more readily by rising costs and
the accompanying rate increases. And as a final wish for our beloved
Sanibel, let us hope that sometime in the not too distant future it can
become a ‘‘City State’’, an Athens of the south in the true sense of the
Golden Mean. :

WORLDWIDE WATER CONSERVATION - A PERSONAL POINT
OF VIEW.

As a child I spent many summers in northern New Jersey on a
large dairy farm, bubbling with cold spring water and traversed by a
roaring, splashing trout stream fed by the springs. As a young man |
watched the construction of a giant reservoir to impound those
sparkling waters for the surrounding cities. Today, as a grandfather, I
learned to my horror that the beautiful sparkling reservoir of my
childhood was dead, drained to the last drop by the expanding and
very thirsty cities.
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Later on | lived a few miles from Lake Erie, one of our truly
Great Lakes, and watched its slow conversion into a vast eutropic
basin by the dumping of industrial and domestic wastes. The famous
white fish disappeared, bathing was prohibited, the beaches corroded
and the lake almost died. But today there is a happy ending. The fish
have returned, the water is sparkling and the lake is alive, due mostly
to conservation efforts by a great many people who cared.

In 1955-57 we spent two wonderful years in sunny Pasadena,
California. Our rented property required the application of at least
one inch of water each week (paid for by the landlord and applied
through a complex sprinkler system) in order to make ‘‘the desert
bloom like the rose’’. At the same time we watched in unbelief the
battle which still rages today between the heavily populated and
farmed areas in southern California and the water rich areas in the
north, as the state attempted to store and transmit large quantities of
water from the north to the south without endangering the
environmental beauties and potential of the entire State of California.

About fourteen years ago it was my privilege to co-author a small
book which dealt in part with man’s attempts to create living
substances from inanimate molecular systems and his attempts to find
out how nature succeeded in doing just that in the depths of our oceans.
The following quotation from the Epilogue seems to summarize well
my present point of view on worldwide water conservation.

BACK TO THE OCEANS:

“‘Frustrated in his attempts to extract the secret of life from
nature, man seems determined at times to seek vengeance on nature
by destroying the forests; uprooting the crust of the earth, levelling the
hills and polluting the atmosphere. Nature counters this madness with
its own forces of wind and water. Storms and hurricanes lash the earth
in a vain attempt to cleanse the atmosphere; floods swell the rivers
and spill them over the earth in a vain attempt to vomit the pollution
of man’s waste products. In her rage, nature crumbles the mountains,
strips off the top soil, leaches out the minerals and returns them all,
with some satisfaction I may say, to the depths of the ocean. This
battle with nature is a losing game and man is slowly but inexorably
being forced back to the ocean for a source of subsistence.”’

‘‘Already for more than a decade man has been mining the ocean
to obtain oil and bromine for his internal combustion engines, to
obtain magnesium as a structural metal and iodine as a medicinal.
Salt and soda are needed as prime industrial requirements. Man may
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soon ask nature for the plankton and fish of the seas to supply his
protein needs, and as the final insult, he may have to beg for water to
drink, through desalination. Nature, however, continues to thicken
man’s ‘dilute soup’ which even now has a mineral content higher than
the best vichy water. May it please nature to spare us the vichyssoise
and jellied bullion cycle!’’ (9).
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