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5.0 MATERIAL ALTERNATIVES

5.1 CRITERIA

The casing and screen materials for both the shallow and the deep monitoring
wells will be evaluated on the basis of the following requirements:

1. The materials must not chemically react in the anticipated environment.

2. The materials must have the structural strength required for
installation.

3. The materials must last for the operational period of the LLBG and for
the 30-yr postclosure period.

5.2 MATERIAL ALTERNATIVES

A variety of rigid materials have been used for construction of ground-water
monitoring wells. Barcelona et al. (1983) evaluated the chemical compatibility
of various rigid materials in 4 different categories of ground-water conditions.
Rigid materials investigated included Teflon, stainless steel types 304 and 316,
galvanized steel, carbon steel, low-carbon steel and polyvinylchloride (PVC).
Chemical environments investigated included: buffered weak acid, weak acid,
mineral acid/high solids, and aqueous/organic mixtures. Barcelona et al. (1983)
rated teflon highest overall followed by stainless steel type 316, stainless
steel type 304, PVC, low- carbon steel, galvanized steel, and carbon steel. The
overall rating however reflects the materials compatibility in four completely
different chemical environments. For specific chemical environments, several
materials may perform equally well. For example, PVC performed as well as Teflon
under buffered weak acid and mineral acid/high solids conditions. Stainless
steel 316 performed as well as Teflon except under mineral acid/high solids
conditions. Based on the results of Barcelona et al. (1983), the EPA (EPA 1985)
recommended the use of Teflon, stainless steel 316, or other proven chemically

and physically stable materials for those portions of the monitoring well below
the water table.

The selection of materials for monitoring well construction must be based on
the actual conditions to be encountered at the Hanford Site. The ground-water
environment at Hanford (see section 4.2.3) is far less aggressive than the
chemical conditions evaluated by Barcelona et al.(1983). In addition,
construction of monitoring wells to depths from 200 to 300 ft, or greater,
requires materials be selected that provide adequate structural strength for both
installation and long-term performance. Materials that can potentially meet
these performance criteria are stainless steel types 304 and 316, PVC, and
Teflon. Carbon steels and galvanized steel are unacceptable because of long-term

corrosion problems encountered in both ground-water and vadose-zone monitoring
wells at the Hanford Site.
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