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People are different. Each of us is genetically different and, as
if that weren't enough, each of us has his cwn background of experiences.
Since each of us is the product of a diffevent hereditary-enviroumental mix,
it is no surprise that we are differmant.

But different people have different tastes, different likes and
dislikes, and different value systems. This is not only to be expected,
it 1s cbvious fact and we are glad of it! So long as the means of satic-
fying all of these many and varied needs exist in abundance we have no
problems. Fut many of these wents cannot be met without the use of natural
resources -~ aud we are all aware that natural resources are fipite, limited
in both quantity and quality.

So long as the pecple on earth were relatively few in number, our
resources - at least wmost of thew - must have sesmed infinite. Indeed,
the physical 1imits of the earth itself have not been known until re Eaflvely
recent times. As the human population has grown, people’s wants have
similarly grown, and more and more resources have come into short supply.
A brief study of the extensive use and costs of water treastment plants and
air-conditioning units reveals that two of ocur mest abundan? resources are
indeed in short supply if we have any concern about the quality of the
products we use and the convenience of their supply. And so essentially
all goods and services have their price. As the population grows, the
demands grow, competition for available natural resources increases, and
prices rvise. The only relief has been the efficiencies achieved by science
and technclogy. Until recently the greater part of this effort has been to
devise move efficient means of exploiting our remaining untapped raesources
Az the "bottem of the barrel™ has becowe increasingly visible, we have
shifted our problem—scolving energies wore toward techniques of reclaiming,
reusing, and recycling. At the present time we seam to be approaching,
however slowly, that point in histery where man's principal technological
cencern will be increased efficiency dn Lcuyu“jna technigues. Most material
ve:ou cces will be viewed as ewisting somewhere within one or ssveral cveles
invelving hyman use-benefit at one oy morve points. The source znd manipu-
latiun nf the energy forme required in thase processes is a2 sonewhat
different but equally dwportant and interesting problem.

Water is one of our most importaent and mest used resources.
Life as we know it canuot exist in the absence of water. We ourselves are,
in fact, montly water - whether viewed in terms of weight or wolune. We
like to think of ovrselves as tervestrial creatures, but 21l of us that is
slive is contilnually batbhed In an agusous solution. We esach exist in a
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ibughfrq sack of daad cells wihlch keeps the precious water inside, And
we must never forget that dvying is dying.

Unfortunately, perhaps, nearly all the water
wo need) must be fresh water. The seas are now only

of us; they sre leaded with soluble salts which render tf
or impessible to use for most of our water concarnsg his d 0
bad except for the fact that only 2% of the earth’s surface is fresh water,

and most of that is lakes,

Yost of the water most people use comes from flowing systems.
tivers and subterrapesn acguifers., Most rivers in their naiural stato have
a water volume which will support only clities if modest size during much
of tha year.

Our first dams in Yorth America appesr to have been built for the
operation of mills for prinding grain or sawing lumber. Some of thesze were
vsed and larger dmpoundments were later bulltr to sorve as rvescervoirs for
domestic watey, industrial water, agricultural irrigstion, the gencration
of electrical power, or for ficed control. In move vecsnt years one of the
major reasons gilven for the construction of impoundments has becn flat-walter
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recreation: boating, swimming, fishing and water skiing.

Mot all of the results of dawm-bullding have bown beneficial, however.
Some of the greatest cests cof this method of water rescurce manzgement have
een slow to be recognized.

What heppens when a river is impounded? First, a great deal of
money is spent. This provides temporary Income for workevs and profits
for Industries supplying the needed materials, But what happens to the river
at, below, and above the impoundment that 1o created? The water collects
behind the dam, trensforming what wes once a flowing river into what
approaches a lake byoloqv*ﬁhicdlly hydrologically and biclogically. Host
of the sadiment heing carrvisd downgtreszm precipitates to the bottom when the
moving stream becomes quiet. The impoundment beginsg the process of clim-
inating itoeld by ding up with silt as coen as the dam is clesod. 'This

: centurics or cnly a few vears. The problems created b 1
ation are several and scbeving., I the dam was it for fioc £
its congtruckion probably encouraged the construction of more
factories on the flocdplain below the doam. 1
Jocation for an industyy nesding Iargﬁ APOUni s
gitse for homes. But wmoest impoun 105 ¢ built with 7
to hold the water of any flood up to and 1nclumiﬂg those
averas vy hundred yeors. The problem is
protect the 1 davelcoment downstreanm from
flood s still a2 threat,
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larger than tLa 1&@
may very soon reduce the 100 year flood capacity of Lhw
roeduction of flood protection continues gradually “under
of zight end wind, until the sterage capacityv of the Iimpound
zero. The prebabllity of the occcurruence of a disastrous flood inecr: i

eact i anr., Literslily, a zstrophe becomes fust a matter of tino,
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Part of the preclplitated sediment is organic in pature. This
matarial oxidizes at the bottom, thus depleting the oxygen supply necessary
for most benthic life. The carbon dioxide produced combines with the water
forming carbonic acid. Carbonic scid and other organic acids reduce the pH
to an unnaturally low level, creating an acidic envircoment beyond tha range
of tolarance of many river forms, resulting in their death. This same
organic sediment removed from suspension in the water mecane less nutrient
waterial for filter feeders both here and downstream. Not only is the im-
poundment @ sediment trap, it is also a nutrient trap. What is to be dome

with the accumulsted sediment when the reservveilr is £i1led? Where will we
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go when the potential dam sites on our streams arve all used? These aie
problems we are pasgsing along to cur children, grandchildren, and bes

A great deal of water leaves an impoundment by evaporation fre
broad, sun-heated surface. The loss of water from the Aswan High Dam i
poundment is so great that enginsers have congidered covering it with & layer
of 0il. If the outflow of an impoundment is over the top of 1lts dam, the
uppermost layver of watey, which has been superbeated, is selected to move
downstream. This asbnormally werm water may be beyond the tolerance of many
river specles downstream. It is also typically without nuirient sediment
and, lacking a sediment load, has greater evosive power downstream. Allowing
the water o leoave the dmpoundment from the base of the dam causes the
downstresm habitat to have an shnormally low temperature and pH. Dither
extreme is damaging to the native streoam life below the dam and way allew
introduced species to become excessively sbumiant. Multipie ocutlatz may
solve the temperature problem, but the restorztleon of precipitated nufrients
has vet to be achleved,.

Stabilization of stream flow effected by carveful dam operation Is
effective in flushing sewage or sewage treatment effuent downstrezanm In
seasons of low water. This is termed low flow avementation and has assinetic
merit since it ramoves sludge bars and Had codors or prevents thelr oconre-
rence. Contrary te common opinlon, however, it is not necessarily au
tageous for the native stream biota. These plants and animals (ivs Tng
fishes, mollusks, insects, etc.) evelved dnto being and were surviving wit
seasonal fluctuations in flow when cur ploneer ancestors arrived have.
biotic community was adjusted ko cyvelic fluctuations in temperature, nut
flow level, snd behavioral movements. The transformailon from the naturs:
regimen of the stream acosystem to that produced by stabilization of fliww
may be highly damaging to some and catastrophic to cther siveam apaclse
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A dam is a very obvious physical barrier and an equally effaciive,
if less obvious, bioiogical barrier. A number of fishes typically wigrote
from one pairt of a stream system to another iun faeding forays or reproductive
runs. A barrier preventing successful reproduction, survival of the young,
or blocking access to feeding areas can aliminate more than just the fish
species. Nearly all bivalve mollusks wust spend a metamorphic part of thelr
development encapsulated upon the gill filament or fin of a fish, Only one ox
a very few fish can act as satisfactory hosts for any one specles of mellusk.
Foren undesr favors vral oy pear-natural conditions, it has been calou-
lated that cnly 2 individuals out of every 30 mnillion young
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grow to becoms adulis. Because of this delicate obligate relationship, the
barrier of an impoundment may drastically affect the 1ife of a stream far
above and below the impoundment itself. And all of this occurs quietly
beneath the water, out of sight and largely. out of mind.

The sbove ave only some of the benefits and costs of stresm impound-
ment. If we wish to avold these costs and others apd still enjoy fhe benefits
provided by dams, we wmust find other and satdsfactory sclutions to our water
régource management problems.

The prevention of flood damage seems to imvolve wiser land uss
planning to involve not building damageable structures on that part of the
river complex known as the flood plain. Flood plains de lend themselvas to
man's use in other ways: 1) green belts, 2) parks, 3) natural arcas, 4) bike
and/or hiking traills, and 5) agriculture. The process of moving man's flood
susceptible styuctures off the flood plain apnears from here to be a Ilong and
painful one. Since society pernmitted some of its members, even large parts
of cities, to locate buildings in flood hazard aress, 8o society should share
the cost of corrective measures.

The use of master etreams for barge traffic with society paving the
cost of construction and maintaining the right-of-way seems grossly wmfairn to
the railroads and trucking industry who must add their vight-of-way costs to
the price of the service they perform. Perhaps making the barge industry pay
its own way would give the railroads a just and badly needed assist in the
competitive struggle.

The preoblems asssoclated with dams seem to increase with the size of
the structure. Perhaps we nead a policy of correlating the size of 2 netvo-
politan area’s population with the reasomable accessibility of those rescurces
raquired for its continued malntenance and operation. It has been calculated
that if all transportation suddenly stopped, most of the population of New
York City would starve befors the people could, by walking, reach adequate
food. The proposal of a reasonable resource accessibility factor may sound
purely academic, but so did "a men on the moon” a fow years ago, and so did
governmental recognition of endangerad speciles only a decade ago. Admittedly
the problem of adjusting the size and distribution of human populations to
fit our natural resources or vice-versa is a far mors complex problem. We
are just now coming into the "alchemy days™ of ite solution. Its difficulty
sheuld not, however, discourage us from planning cur first steps, uncertaln
and faltering though they may ba.

Greater use should be made of ground water where £t is avallable and
especially of recycling wherever it is technologically and economically
feasible, The City of Columbus is fortunate in having a generous supply of
ground water in the Scioto Valleyv aquifer extending from Columbuz scouth o
Fortsmouth, This water would initially require greater softening than current
sources of surfazce water, bul the recyeling of this precious demineralized
water could vesult in substantizl savinps 1in water treatment once the clty was
equipped te do the job economically.
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The means cf emptying our impoundments of their sediment loads should
be studied. Although admittedly a ston-gap technique, it may provide us the
time needed to find truly long~term solutions to our water problems. Tt has
been suggested, for example, that this fertile silt could be used to help

reclaim strip-mined arcas.

Our water management problems are large, complex and closely relat
to nearly all of the other problems faced by our genevation. Sclutions
indeed have to come in faltering, uncertain, experimental steps. But
convinced that we will accomplish far more and do it socner if we mak
reasonable effort to understand the entire problem at the start and mabe
truly long-term solutions cur ultimate and uncomprimdsing objective.




