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Corrosion, Dissolution, and Leaching of Distribution System Materials

- Degradation of material
- Material failure

- Leaching of hazardous
components

* Flow restrictions

- Energy (e.g., pumping) costs
 Aesthetic issues

* Biofilm

EEENEEEREENEEEREEAERERE

_ Office of Research and Development 1
National Risk Management Research Laboratory




(o)
g EPA Cross-Cutting, Integrative Research i

Agency

Impact of Water Chemistry on the Localized Corrosion of Copper Pitting

Strategies:

- Develop qualitative models for predicting
pitting corrosion that lead to leaks of copper
plumbing.

- Improve understanding of mechanism(s)
responsible for pit initiation and propagation.

« Develop methods to prevent pitting
corrosion and repair existing pits.
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Impact of Water Chemistry on the Localized Corrosion of Copper Pitting

Expected Outcomes:

- Provide water utilities, engineers and others a
guide to types of waters that support copper
pitting corrosion.

- Establish approaches and protocols to investigate
full-scale copper pitting case studies.

- Provide new details regarding the nature of
copper pitting corrosion in water with emphasis
the structural and morphological characteristics of
active pits.

- Improve our understanding of pitting corrosion.

- Develop strategies to reduce copper pitting
corrosion in water.
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Impact of Water Chemistry on the Localized Corrosion of Copper Pitting

Pilot-Scale:
- Pipe rigs
- Recirculation pipe systems
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Impact of Water Chemistry on the Localized Corrosion of Copper Pitting

« Full-Scale:
- Distribution system evaluation

- Solids analysis of failed pipe
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In-house Iron, Copper and Lead Solubility/Corrosion Studies
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In- house Iron, Copper and Lead Solubility/Corrosion Studies
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AnaIyS|s of Distribution System and Domestic Drlnklng Water Dlstrlbutlon System
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Agency

Analysis of Distribution System and Domestic Drinking Water Distribution System
Materials to Understand Water Treatment/Metal Release/Corrosion Relationships

Expected Impacts:
- Understanding of operable corrosion, corrosion inhibition, metal accumulation and metal
release mechanisms.

- Ability to predict the impact of various proposed changes in water sources, disinfection,
or other treatments, on the stability of existing pipe scales and deposits.

- Guide regulatory revisions.

- Provide information for guidance manuals for simultaneous compliance with the Lead
and Copper Rule, the Arsenic Rule, the Ground Water Rule, D/DBP regulations, and
other water systems regulations.

- Puts EPA into a unique position to apply advanced analytical tools to solve or anticipate
future drinking water infrastructure water quality and material performance problems,
where little application expertise exists in either universities or the private sector.
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Equipment
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Results and Microscopy Images

30kV  X7,000 2pm 09 43,SEI 15kV. 'X2,200° 10pm 1039 22Pa 10.45 SEI
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Molecular Characterization of Microbial Induced Concrete Corrosion (MICC)
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Molecular Characterization of Microbial Induced Concrete Corrosion (MICC)
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