
Case History – Corrosion Failure Analysis of Copper Pipe at New York Hotel 

Matco Services, Inc. was retained to determine cause of copper pipe leakage at a hotel located in New 

York. The pinhole leaks, which are temporarily repaired using rubber patches fastened with hose clamps, 

are continually affecting mostly ¾-inch recirculating hot water pipe but also larger diameter water pipe. 

The hotel is approximately 20 years old and leakages have occurred with increasing frequency in the last 

several years, requiring temporary shutdowns of parts of the hotel to replace leaky pipe. Similar costly 

problems have been experienced in several other buildings of similar vintage in the vicinity, in which the 

pipe was installed by the same plumbing contractors. 

The hotel water is treated by a Water District using several source water wells. The incoming domestic 

water is filtered through a vessel containing calcareous filtration media and serviced by a water supplier, 

who also performs quarterly water testing. 

Results and Discussion: 

Onsite Evaluations 

Photographs taken at the hotel showing the areas of focus, including the Generator Room and Boiler 

Room. Pitting corrosion was evident in the boiler room and second floor work area, and key pipe samples 

were obtained from those locations. The additional test methods used to evaluate pipe corrosion are 

identified below. 

 

 Electrical potential measurements were used to determine if stary currents are presents. Less than or 

equal to 0.01 millivolt continuity was established, which shows all currents are electrically common. 

 Galvanic Corrosion, or Not? Onsite observation and subsequent laboratory analysis showed that 

galvanic corrosion due to dissimilar metal contact is not an operative mechanism causing the copper 

pitting. 

 Analysis of other corrosion products found near copper pipe show a basic pH between 8.9 and 9.4. 



 Ultrasonic thickness testing was conducted indicating a variation of 0.020 inch to 0.030 inch in the 

limited inspection areas, and does not indicate substantial uniform corrosion loss on the pipe ID 

surfaces. The localized pinhole nature of the damage was confirmed. 

  Lab Evaluation: 

Laboratory analysis of the copper pipe pitting (ID and OD deposits) was performed before and after the 

onsite investigation. The following conclusions were drawn based on test results from the onsite 

investigation and laboratory testing: 

 The main chemical constituents other than copper were chlorine, sulfur, silicon, aluminum, and 

oxygen. These represent corrosive salts that are especially concentrated at the bottom of an active pit 

that has not yet penetrated all the way from the ID to the OD. These chemical species, especially 

chloride and sulfate, are corrosive to freshly exposed copper and are unquestionably driving the pitting 

corrosion through the pipe wall. 

 Water samples taken at the hotel were analyzed. It was found the water is abnormally demineralized 

and chemically unstable due to filtration and other treatment processes to remove chemicals and 

disinfect the incoming well water for distribution. The result is a high quality potable water but one that 

is aggressive to interior pipe surfaces and likely prevented a more protective natural copper oxide film 

from forming on the ID during the service life. 

 

Cause of Failure: The root cause of failure is determined to be the result of interactions of chemical 

species in aggressive municipal water – this may be currently produced water and/or previously produced 

water – with the interior of the copper pipe that allowed the hard tenacious deposits to form. 
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