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Abstract:

A 13-km internally-coated water transmission pipeline
has experienced repetitive leaks failures at 8-10 KM loca-
tions. A scraping operation was performed with a foam
scraper, followed by two cleaning scrapers. Water, depos-
its, and sludge were collected at various stages of scrap-
ing and analyzed to determine the potential root cause
of failures. The foam scraper was only removing loose
deposits in the pipeline. The X-Ray Diffraction (XRD)
analysis indicated that the top layer of the deposits con-
sisted of 50% sand and 47% calcium carbonate. The
cleaning scraper showed an effective removal of dens-
er deposits. XRD analysis of deposits after second and
third cleaning scraper detected up to 98% sand or 100%
elemental sulfur. Moderate number of general bacteria
and corrosion-causing sulfate-reducing bacteria (SRB)
were detected in both water and solid deposits samples.
High-throughput sequencing of 16S rRNA genes from
water and sludge samples revealed the presence of bac-
terial families Rhodobacteraceae, Alteromonadaceae,
Flavobacteriaceae, Planctomycetaceae, Rhodospirillace-
ae, Desulfobacteraceae and Piscirickettsiaceae. In con-
clusion, the sand deposits, presence of elemental sulfur
in the deposits, and moderate number of corrosive SRB
might be major contributing factors for the repetitive fail-
ures of the pipeline. Further investigation in sand source,
elemental sulfur source, coating integrity, and microbial
activity in this pipeline is required to determine the root
cause of the failures and maintain the pipeline integrity.
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