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Water Hurvesting Research Implementation
Gury W. Frasier und Keith R, Cooley, Science and Education Administration

Waler harvesting as & means of water supply s en
old concepl dating buck over 4,500 years. Some of
these early systems were used to supply water for the
wpplemental Ierigation of crops. Other, in the form of
roofl-top collecturs, are still being used to supply domes.
tie houschold water. .

The first water harvesting calchments constructed in
modern Limes for animal drinking waler usually had
aprons of concrete or sheet metal. These unils were
relatively expensive, but were, In genel, a succrssful
means of water supply.

In the early 1950, bulyl rubber sheeting became
svzilable far catchment aprons and, based on lsbora.
tory Lests, were projecled to have an effective life of
over 25 years. The relatively long life expectancy plus
the “simple’’ installation of the rubber incinhranes were
aajor factons In the widespread acceplance of the
meteral for water harvesting. Some of (hese butyl
rubber catchments have been successful.

On many of the units, problems were cncountered
tier shout 5 yean, with the sheetlag heing damaged
1y rodents, wildlife, cattle, birds, and wind. Often,
woblems were compounded by an increased rute of

“l\nwn. M. L, 1978, Autometic Uansplanter ayotem {(or
Aeid crugee. ASAFE Faper No. 78-101 {mieo.), 19 p.

2"”"-('. R, L. 1978, Banduleered contalnere fur sute.
wetle  Gansplenter systemns, Abstzect 1o be published n
‘thceedlngs ol SA Furest Trer Numervinen's Coalerence,
tot Sprtage, ATk, July 24-27, 1978,

JMuden. WL, Jr, TO W, Chappetl, and F. 1L Plikin, 1974,
S dntremittent dibGle-tyfe containeg planiter, ANAL Papep
0. 70 1870 tmbinew, ). 24 p.

deterioration of Lhe sheeting caused by Improper
Installation techniques, which placed the rubber under
stress. Many of the failures could be attributed to the
lack of preventative maintenance. Because of the fuil-
ures of these catchments, many users hecame disen-
chanted wilh waler harvesting as a means of water
supply.

In 1960, the U.S, Water Conservation Laboratory of
the Science and Fducation Administration st 'boenlx,
Aciz., initiated a research progran o develop beller
methods and lower cost materials for water harvesting
systems. A water harvesting system s defined as the
vollection apron, the waler slornge facility, evaporstion
control of the stored water, and peripheral Hemns such
8s fencing and drinking troughs. The main an-as of
Investigation In these studies were:

® Malerdals for use as calehinent aprons.

° Reducing evaporation Inss from stored water,

¢ Optimum design of the eelative slzes of the catch-
ment apron ond the water storage facility.

¢ Mcthnds and materials for water storage,

In 1978, parl of the water harvesting research
investigstions was transferred to the Sclence and
Education Adninistration Southwest Rangeland Weter-
shed Rescarch Center at Tucson, Ariz. Studies were
inltixted in the use of water harvesting techniques
ws (1) 8 tonl for range management In providing dis.
persed waler facilitivs Lo belter distribute fivestoek
and wildlife on the range and to allow for Better use of
pasture rotation during periods when other waler




supplies are not adequate, snd (2) the use of water har-
vesting-runof furming techniques es a mesns of increas.
ing forage production and for the establishiment of
desizable range plants.

Much of the emphasls of the carly studics was an
the development of new materials that could be used
fur the catchment apron. Of the many materisls evalua.
led, (wo treatments have proven ceffective fur water-
proofing the catchment. These treatments are the
asphalt-fiberglass membrane and the paraffin wax soil
Lreatment,

The asphatt-Giberglass membrane is installed by lay.
ing & matting of chopped fiberplass on the prepared
catchment surfuce, The matting is treated with two
voals of a roofing-prade asphall coulsion. The (irst
couling penetrates through the fiberglass matling and
helps bond the membrane to (he soil surface, ‘The
second coatlng provides the final waterproafing scalcoal
to the susface. These membranes have been cvaluated
under operational field conditions for over 10 yvars.
They have heen instalted In 3 wide range of climatie
conditions, from the lower desert areus of Arizona to
the high maountzins of Colorado,
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The pouraffin wax snil treatinent consists of melting
and sprayiny a low.melting polnt refined paraffin un
the prepaced catchment surface. The molten wax solidi.
fies upon contact with the toil, butl the sun's hegy
tenells e wax, allowing it to soak tnto the soil Lo 4
depth of about % (o % inch. The wax does not pluy
the sail pores, but instead coats each invidual soil parti.
cle, forming an effective water sepellent layer of soil
that prevents the water from infiltrating. The wax treat.
ment s still being evaluated to delermine under what
soil and climate conditions 1L will be suitable,

Two methods of tvaporation coatrol for use on
waler harvesting systems have been cvalualed, One
method, which may he suitsble for the hotter desert
areas, consisls of applying molten paraffin to the waler
surfece, Sufficient wax s placed on the water to funn
a layer shout 1/8 Lo % inch thick. This layer witl
crack In the winter, but as the sun warms the water
surface, the wax partially remelts and forins a conlin-
uous cover, The second method of evaporation control
consists of using a floating cover of foamed synlhetic
rubber, These covers have been used in a wide range of
climatic conditions very suecessfully on tanks up to 30
feet in diameter,
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perclional water lervesting systen in the A rizona Steip furnishes water needs for severcl hundred head of livestock,




A simple computer program way developed to deter-
mine the optimum size of (he catchmeat and starape
tequired Lased on unit costs using an elimate of the
precipltation and snlimsal water teguizentents v monthe,
This program Is being used o ussist water harvesting
wsens to properly design water hagvesting svalems to fit
the precipitation patterns and water requircinents of
the local srea, Suftable waler starape methods are cut.
featly the most expensive item uf a waler harvesting
system, Limited studies have been conducted with
improved methads snd materisls that cunn be used for
the water storage, but we gne still lacking a cumpletely
suitahle meaans,

Today, waler hrovesting systems are being instalied
i itcreasing numbers as a means of water supply for
wildlife nnd livestock. Sume uuits are an acge in size
with gver 30,000 padlons of storuge and are capable of
lurnishing sll the water requirements for several hun-
dred head of livestock.
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The casts af (he systems are highly varable, depend.
ing upon the 1ypes of material used and the local site
vonditions, Tvpical wildlife units (5.000 square feet
catehment, |4 000 gallony  of storage) ane ;-n.r.lluu
$5.000 o S$10,000, while large livestock walering sys.
tems (50000 square feel ratechment, 80,000 gallons
of storage) are casting aver £20.000,

Exen with the relatively high cost, the water pro.
vided by thece systems costs less than when abtained
by other means, such as pipelines ar hauling. In many
areas, a waler harvesting sy <tem is providing the water
thal is facilitating effective wtilization of the forape
produced on the iand,

Studies of using water harvesting-ninaoff farming
techniques for establiviing or increasing forage pro-
duction are still in the najl plot stage. Many tecls-
niques have ta he developed belare field application
can become o reality,




