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Abstract. The basic detector unit of the Auger Observatory
ground array is a water tank of 12,000 liter capacity, used as a
Cerenkov detector. This contribution describes the construction of the polyethylene rotomolded tanks, the procedure for
treating the water prior to filling the tanks as well as water
quality control.Finally, the installation of the tanks and their
components is described.

material, while at the same time providing an effective diffusive reflecting surface for light in the 300 to 400 nm wavelength range.Our choice for the bag, hereafter called liner,
material has been Tyvek, a fibrous polyolefin non-woven
fgabric manufactured by DuPont.
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Introduction

Water Cerenkov detectors were chosen for the ground array of the Auger Observatory 2 (@). The detector is basically a volume of clear water acting as a Cerenkov radiator, viewed by three 20 cm photomultipliers. Our detector requires a cylindrical volume of water 1.2 m deep and
10 m2 cross-section area, correponding to a diameter of 3.6
m. Such tanks have to endure the agressive weather conditions of a desert, with high salt content on the ground,
strong winds, hail, temperature extremes and prolonged exposure to sun light. The tanks are designed to survive 20
years under those conditions. The presence of high chloride
levels on the ground ruled out the use of thin stainless steel
tanks as a cost effective alternative due to the possibility of
chloride-induced stress corrosion cracking. The developing
technology of rotational molding provided an economical alternative. Polyethylene tanks made with this technology are
resistant to corrosion, robust (wall thickness between 12 to
15 mm) and cost effective. Advances in ultraviolet light resisting chemistry extend the lifetime of polyethilene tanks to
approach our required 20 years.
Mechanical robustness, UV resistance and the need to be
totally opaque to external light, combined with the necessity of storing the 12,000 liters of water in an environment
which inhibits biological activity led us to the selection of the
polyethylene resin, and to the concept of storing the water in
a separate volume, a sealed bag, made of biologically inert
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Polyethylene Resin

The requirement of high tensile strength and of avoiding
cracks and consequent mechanical failure of the tanks led
to the choice of a high-density polyethylene resin while the
need to have an impact resistant tank recommends a low
melt index resin. The combination high density and low
melt index severely limits the choice of resin.(The melt index measures the flowability of the resin and decreasing it
increases the difficulty in the molding of the tanks while improving the physical properties of the finished tank.) The
resin we have selected, Escorene HD-8771, manufactured by
by Exxon Chemical, Canada, has a density of 0.942g/cc and
a melt index 2.0g per 10 minutes as measured by the standard test procedure ASTM D-1338. This resin also has a
reputation for producing tanks with a long lifetime and for
having exceptionally good molding properties, resulting in a
very smooth interior to the tanks despite the very high viscosity of the melted resin indicated by the low melt index.
Opacity of the tank walls is guaranteed by hot compounding this resin with 0.5% carbon black pigment. A black appearance of the tanks, although satisfactory from the point of
view of their use as Cerenkov detectors, presents an undesirable appearance which strongly contrasts with the landscape
of the desert site, dominated by sand and yellowish vegetation (Pampa Amarilla). Therefore we adopted the solution of
rotomolding the tanks in two layers, the inner one black, as
described, and the outer layer made with the same resin but
now compounded with a beige pigment containing titanium
dioxide, giving the tanks a more matching color. The black
layer has about twice the thickness of the beige outer layer.
Some resistance against damage by UV exposure is provided
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