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Among some rainwater harvesting advocates, copper is to be avoided in system components
because of leaching concerns and potential overexposure to the element.

What is the evidence to support that assertion?

There is evidence to the contrary - that relatively rapid formation of copper patina - cuprite
(cuprous oxide - Cu2O); brochantite (a basic cupric sulfate - Cu4SO4(OH)6); and atacamite
(Cu2Cl(OH)3) may reduce the probability of substantial leaching. 

Additionally, repeated annual testing of at least one RWH system indicates levels of Copper in
tested water at the tap to be less than 1/4 of the EPA drinking water standard Acton Level of
1.3 parts per million, despite constant exposure to copper gutters and copper plumbing. 

Work done by K.Nassau, A.E. Miller and T.E. Graedel of AT&T Bell Laboratories "Reaction of
Simulated Rain with Copper, Copper Patina and Some Copper Compounds," Pergamon
Journals, Ltd, 1987; and by K.P. Fitzgerald, J. Nairn and A. Atrens of the Department of Mining,
Minerals and Materials Engineering, The University of Queensland, Brisbane, Australia, "The
Chemistry of Copper Patination", Elsevier Science, Ltd, 1998 suggests that patination occurs
rapidly and may discourage leaching.
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I'm curious to know if the patina forms regardless of PH levels. Here in the San Francisco Bay Area we tend
to have acidic rainwater (measured at 5-5.5 PH) and I try to avoid the use of copper pipe because of the
tendency of acid water to eat away at the copper pipe. Also we have had problems with UV light sleave
fouling in the presence of copper pipe and acidic rainwater. I light dusting of what apears to be copper
precipitates onto the sleave and renders the UV light useless. When the PH of the water is brought to
neutral, no copper precipitate is found on the sleave.

Could the patina possibly keep the copper ions from being leached of the pipe in the presence of acidic
rainwater? Does a patina form in acidic conditions. Anybody else had problems with acidic rainwater.?
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jrgranola,

You've asked excellent questions. It seems clear that there are rainwater harvesting copper issues under
certain circumstances. The question is "What are the circumstances under which copper should not be used
with rainwater systems?" Are there mitigating practices that could reduce the concern? I was unable to gain
permission from the publishers to reprint the documents that are referred to in the original post. The
research papers discuss pH and formation of patina. You should be able to find the abstracts and the
research if you search with a browser for the authors and titles.

It would be helpful to know if, when and where copper in a rainwater system should be avoided. Serious
inquiry seems warranted. 

In the interim, anecdotal evidence might help future researchers frame the questions and find answers.

Thank you for your informed posting.
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I'm reading the articles in the Forum for the first time and can't wait for additional content to be added. 
Whether or not copper is safe to use for RWH is a big concern for me right now as well.  Should we or
shouldn't we?  The reason I'm asking is because an HOA where we are building a custom home states that
the only type of metal roofing allowed is "copper".  With metal roofing being efficient in regards to run off
and a systems ability to capture as much water as possible, are we better off trying to capture that extra
10-20 percent with a "limited to copper only metal roofing system" or resort to using an outdated concrete
tile like every other house in the subdivision?  Potable is the goal. By the way I'm still in discussion with the
HOA to see if they will allow a different metal roofing system.
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Dr. Sarah Lawson of Rainwater Management Systems has contributed the attached
documents that discuss the issue of rainwater and copper.

She states, 

"The first is a paper by Shirley Clark from Penn State.  She provides a nice summary table of
some of the papers already published and also provided results of leaching tests.  In the
leaching tests, they soaked roofing material in an acidic solution and measured the amount of
different contaminants leached from the roofing materials.  Because of the nature of the tests,
these results are going to be very worst case scenario results, but they do provide a reminder
that copper roofs are not the only roofs that leach copper.
 
"The second paper is from a study conducted in Auckland, NZ which measured copper
concentration in runoff from both a copper roof and a roof with copper gutters and
downspouts.  While both roofs contributed copper to the runoff, the concentration was much
lower with just copper gutters and downspouts. 
 
"The third paper is a study on the effect of copper on plant growth.  They demonstrated how
additional copper in the soil reduces the growth of cucumber plants.  While it is tempting to
estimate a concentration of copper in the harvested rainwater that would be damaging to the
plants, the total load (which will depend on the concentration and the amount of water you add)
and how the copper is held in the soil will likely be what really affects plant growth.
 
"There are a lot more papers out there on both of these issues, but I think that these three hit
some of the highlights."

Thank you Dr. Lawson for contributing facts to this complex issue.
John
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