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Abstract:
This study examined the interactions and influences of pipe materials/linings, organic carbon levels,
and disinfectants on bacterial regrowth in drinking water distribution systems. The study consisted of
laboratory experiments with annular reactors which simulate the conditions in distribution systems. The
information from this study can be used by utilities to determine the best way to maintain water quality
as distribution systems age and deteriorate.

The laboratory experiments utilized four pairs of annular reactors. Each reactor within a pair contained
the same coupon material (ductile iron, PVC, epoxy, or cement). The experiments were conducted in
four phases with varying controlled conditions. During the first phase of the laboratory experiments all
reactors were treated identically. The reactors were fed biologically treated tap water and amended with
nitrogen and phosphorus to maintain a carbon-limited growth condition. In the second phase, one
reactor within each pair received free chlorine while the other received monochloramine to maintain a
residual of 0.2 mg/L measured as free and total chlorine, respectively; all other conditions remained the
same as in the first phase. In the third phase, all of the reactors were supplemented with 0.5 mg/L total
carbon derived from humic substances.

All other conditions remained the same as in the second phase. In the fourth phase, conditions were the
same as the third phase except that the supplemented carbon level was raised to 2 mg/L total carbon.

The results showed that there was no significant difference in the efficacies of chlorine and
monochloramine against planktonic cells or biofilms at a residual of 0.2 mg/L. There was also no
significant difference in the impacts of these disinfectants on either planktonic or biofilm cells as a
function of material. Increases in organic carbon levels led to general increases in biofilm and
planktonic densities. This effect was most pronounced for biofilms in reactors containing iron coupons.
Of the reactors containing epoxy, PVC, and cement coupons there was no definite order of ascendance
in regard to biofilm or planktonic growth. However, PVC was always the lowest or not significantly
different from the lowest. In the presence of disinfectants and supplementary organic carbon, the
reactors containing iron coupons had the highest biofilm and planktonic densities of any of the
materials. 
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