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Highlight: Field experience gained in the construction of nine water harvesting
catchments since 1962 has shown that field-fabricated asphalt-fiberglass coverings are
a dependable means of providing water for livestock on many rangeland areas. Initial
construction costs, including site preparation and labor, were less than $1.25 per
square yard. The asphalt-fiberglass coverings are easy to install, require no sophisticated
equipment or skills, and are highly resistant to mechanical damage to wind or animals.

Efficient management of many large
rangeland areas requires adequate and
dependable livestock water supplies. Suf-
ficient numbers of reliable streams and
wells are frequently not available. Ponds
built by damming intermittent streams
often go dry just when they are needed
the most. As a result, ranchers in some
areas haul water for their livestock at
costs estimated as high as $38 per 1,000
gallons (Pearson et al., 1969). Collection
of precipitation by artificial catchments
could provide water at less cost than
hauling. Economic analyses have shown
that installation of water harvesting
catchments can be a sound investment for
the stockman (Workman et al., 1968).
Such catchments have been and are being
built by governmental agencies to obtain
water for livestock.

Many materials and methods have
been investigated in attempts to lower the
cost of artificial catchments (Myers,
1967). Some of these are promising but
need further development. One relatively
new material, field-fabricated asphalt-
fiberglass, appears worthy of immediate
consideration by rangeland managers.
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Field experience since 1962 has shown
that this material is strong, durable, rela-
tively easy to install, and costs less than
sheet steel or butyl rubber.

Performance of
Asphalt-Fiberglass Catchments

Nine asphalt-fiberglass catchments,
fabricated on site by saturating glass
matting with low viscosity asphalt emul-
sion and then sealing with roofing grade
asphalt emulsion, have been constructed
since 1967. Five of these were installed in
areas of such rugged terrain that use of
4-wheel drive vehicles was necessary to
gain access. Two installations were on
sites where buried rocks up to 3 feet in
diameter could not be removed and no
other type of ground cover, including
reinforced butyl sheeting, could have
been used.

Performance of eight of these catch-
ments has been excellent. Seal coat appli-
cation was not made on the ninth catch-
ment until 16 months after base coat
application, and the seal coat asphalt did
not bond satisfactorily to the oxidized
base coat. No significant deterioration or
mechanical damage by wind or animals
has been observed on any of the other
catchments. As further evidence of dura-
bility, asphalt-fiberglass linings installed
in two small reservoirs during 1962 and
1964 are still in reasonably good condi-
tion despite an almost total lack of
maintenance. Deer have climbed in and
out of one of these reservoirs, on 45° side
slopes, with no damage to the lining.
Plant growth problems have been limited
to two catchments in Hawaii. On one of
these catchments, windblown seeds
sprouted in three 2-ft* patches of soil on
the surface. These were removed in less
than 5 min by hand pulling. On the other
catchment, some grass grew through the
membrane near the edge because of inad-
equate soil sterilization before catchment
installation.

Since 1967, runoff from a 2,500-ft?
asphalt-fiberglass catchment at the Gran-
ite Reef Test Site near Mesa, Arizona, has
averaged 95% of the rainfall measured by
a standard weighing raingage. This is in an
8-inch average annual rainfall area where,
on the average, 50% of the total rainfall
occurs in storms of less than 0.4 inch.
Eighty percent of the total rainfall occurs
in storms with rainfall intensities of less
than 0.2 inch/hour. Preliminary rainfall-
runoff measurements for the catchment
on Maui, Hawaii, in a 100-inch average
annual rainfall area, indicated good rain-
fall collection efficiency.

Water running off an asphalt surface
can be discolored by oxidized asphalt,
particularly in arid regions. The discolora-
tion is directly proportional to the time
between rains and inversely proportional
to the volume of runoff (Frasier et al.,
1970). Discoloration is minimal in high
rainfall areas. The discolored water is
odorless and tasteless and is readily con-
sumed by cattle.

Construction of Catchments

Catchments should be installed on a
natural slope of 5 to 20%. All vegetation
must be cleared to bare soil, and rocks
larger than 1l-inch diameter should be
removed by hand raking. Larger rocks
that are partially buried in the soil may
be left in place if there are no sharp
projections and the rock surface merges
smoothly with the soil surface as shown
in Figure 1. A low berm or dike is
constructed around the perimeter of the
catchment, as shown in cross section in
Figures 2 and 3. When water is conveyed
from the catchment to the storage struc-
ture through a pipe, the berms on the
lower side can be made higher to provide
short-term water storage on the catch-
ment during high intensity rainfall, there-
by reducing the required pipe size. The
catchment surface and berms should be
compacted with a roller or rubber-tired
vehicle to obtain a reasonably smooth
surface. To prevent regrowth of vegeta-
tion, a suitable soil sterilant should be
applied. A trench, at least 5 inches wide
and 4 inches deep, is dug on top of the
berms around the plot for anchoring the
edges of the asphalt-fiberglass cover.

The fiberglass used is fabricated from
multiple-length, chopped glass strands
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bonded into a continuous mat 36 to 72
inches wide with a polyester resin sizing
which softens when treated with asphalt.
Starting on the lower berm of the catch-
ment, the fiberglass is unrolled in a strip
transverse to the slope with the lower
edge extending into the bottom of the
anchor trench. The ends of this fiberglass
strip and subsequently laid strips must
also extend into the side trenches. Care
should be taken to avoid wrinkles. The
fiberglass is then coated with 1/2 to 3/4
gal of asphalt emulsion per square yard to
saturate the mat and bond it to the
underlying soil as shown in Figure 4.
Both cationic and anionic emulsions with
60% solids have proved satisfactory for
this base coat. The asphalt can be applied
with standard gear pump asphalt spray
equipment, or it can be poured on the
fiberglass from buckets and spread with
soft-bristled industrial floor brooms.
After the first fiberglass strip is coated,
the next strip is unrolled, overlapping the
first strip about 4 inches, and coated with
asphalt. This procedure is continued up
the slope until the entire catchment is
covered. The asphalt emulsion softens the
sizing in the matting, allowing it to
conform to minor irregularities in the
catchment surface within a few hours.
Immediately after this base coat is ap-
plied, the trenches around the catchment
are partially backfilled to prevent wind
from damaging the covering before the
asphalt sets and hardens.

The seal coat is applied after the base
coat has cured and is no longer tacky.
During warm, sunny weather, the base
coat will cure in 1 or 2 weeks. Light
rainfall during the curing will not ordin-
arily damage the base coat, but installa-
tions should be made during clear
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eather if possible. During t
“fishmouth” wrinkles in lap joints should
be repaired to prevent wind or water
entry. This is easily done by cutting the
wrinkle lengthwise along the center of the
wrinkle, pressing the cut edges flat, plac-
ing a fiberglass patch over the wrinkle,
and saturating the patch with asphalt
emulsion.

The seal coat used is a roofing type
asphalt-clay emulsion, with a minimum
solids content of 48%, guaranteed for 10
years when apphed to a roof at a rate of
1/3 gal per yd?. The seal coat is applied
to the fiberglass by spraying or spreading
with brooms at a rate of 1/3 to 1/2 gal
per yd2. Good coverage of lap joints is
easier with brooms than with spraying,
because the material can be brushed
against the laps to fill any small voids. A
single, carefully applied seal coat should
be adequate for catchment surfaces. Seal
coats usually require 2 days of clear,
warm weather for curing. Rain can seri-
ously damage uncured seal coats. After
the seal coat application, the anchor
trenches are completely backfilled.

Maintenance of Catchments

All water harvesting structures should
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Fig. 1. lllustration of acceptable and nonacceptable buried rocks.
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to make
sure float valves, drinking troughs, water
storage systems, and catchment surfaces
are maintained in good operating condi-
tion. A new seal coat will have to be
applied to an asphalt-fiberglass catchment
surface every 5 to 10 years, depending on
the quality of the material used and the
care with which it was applied. Exposure
of the white fiberglass will indicate the
need for a new seal coat. The catchment
should be given a light tack coat of
cutback asphalt to ensure bonding of the
seal coat to the oxidized surface.
Although properly constructed
asphalt-fiberglass catchments are highly
resistant to mechanical damage, such
damage can occur. Holes in the cover are
easily repaired with a patch of fiberglass
matting saturated with asphait emulsion.
Large patches should also be given a seal
coat. Windblown seeds can germinate and
grow in any soil accumulating on the
lining surface. The plants and soil should
be removed. Penetrating-type plants such
as yucca (Yucca sp.) or nut sedge (Carex
sp.) not removed or killed during plot
preparation can grow up through the

be visited at least every 6

months
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Fig. 2. Desired shape of berm at lower edge of catchment area.
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Fig. 3. Berm shape for sides of catchment area.
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Item Cost
Plot preparation
Bulldozer, 6 hr at $20 $120
Labor, 14 hr at $3.50 49
Supervision, 10 hr at $6 60  $2
Soil sterilant
Monoborchlorate,

150 ib at 14 cents $ 21
Labor, 2 hr at $3.50 7
Supervision, 1 hr at $6 6 §:

Asphalt-fiberglass
Fibergiass 1%2 oz,

1,200 yd? at 40 cents $480
SS-2 emulsion, 550 gal

at 30 cents 165
Brooms, 3 at $5 15
Labor, 20 hr at $3.50 70
Supervision, 10 hr at $6 60  §7¢

Seal coat
Roofing emulsion,

370 gal at 60 cents $222
Brooms, 3 at $5 15
Labor, 8 hr at $3.50 28
Supervision, 4 hr at $6 _ 24 _ §2¢

Total $1,34

a
osts are not 1n(‘]nrlpr‘| T‘1P fO

arge 1ts can be ilarly, fen ing costs are r livestock on many rangcland arca
the lining, digging them ut and patching Tombstone catchment, installed in July Catchments can be constructed with th
thle cut area. 1971, was not fenced because the asphalt- material at an initial cost, including si

fiberglass is resistant to damage by animal preparation and labor, of less th:
traffic. Observations a year later showed  §1.25/yd?.

Detailed on-site costs for constructing no damage from cattle walking on the The asphalt- ﬁberglass coverings a
an asphalt-fiberglass catchment on a catchment surface. easy to install, requiring no sophisticat
rough, rocky, brush-covered site near o equipment or skxlls The matenal h:
Safford, Arizona, are presented in Table Advantages been successfully installed on surfaces tc
1. Three men spent 7 hours rakmg cob- Field experience gained in the con- rough for more conventional-type catc]
bles and debris from the l,iﬂﬁ-yu site struction of nine water narvesung catch- ment mater Maintenance on tt

t r ng,
and berm constructlon bv bulldozer.
Asphalt emulsion was purchased in 55-
gallon drums, and the price includes the
cost of the drums. Total on-site cost was

Ql 342, A second catchment ‘“.St“"’:d on
.2 nt installe 1

a relatively rock-free, naturally smooth
site near Tombstone, Arizona, cost less.
The site was prepared by a road grader in
no hand raking, and th

d ot a hunll 1~4 vrice
G dt 4 ouiK 10t Price

) drums. On-site cost of this
1,100-yd? catchment was $1,050. Experi-
ence in constructing nine asphalt-
iberglass catchments indicates that, by

—
=
Q
o

M
=
=
=

I TN AR I S

IndaKit g nece bbdly Ll_]ubll 1ICIILD lll COSLS Ul

materials, equipment, and wages, the in-
naterialg, equipment, ang wages,

formation in Table 1 gives a reasonable
estimate of probable construction costs.
The total cost of the collected water is
also dependent upon water storage costs,

land costs. and the precipitation {(‘nn]pv
1anG COS815, andG 1nd prodipiiation (L ooy

et al., 1972; Dedrick et al., 1969).
The above costs do not include site
selection, surveying, or travel to and from Reservation.

=



coat applications.

The asphalt-fiberglass is flexible during
installation, permitting the lining to con-
form to surface irregularities. After com-
plete curing, the lining becomes semirigid
and is highly resistant to damage by wind
or animals walking on the surface.
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