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January 3, 2012
George Jones
ABC Development and Construction, Inc.
Re: Wilson residence limestone 
Dear Mr. Jones:
On December 28, 2011 I made an inspection of the limestone at the Wilson residence at Wisteria Lane, Miami, Florida for the purposes of determining the reason the stone is falling apart. The following are my findings and recommendations:

Observations
There were several limestone elements consisting of Grassi Limestone from Italy. Several balusters, copings and various areas where displaying signs of severe exfoliation. There appeared to be no pattern to the damage. In other words, the damage was not located in areas that would be exposed to harsh elements, water spray, etc. The damage was random throughout the installation (see accompanying photos).
I took numerous pH readings on the damage and non-damage area to test for the present of acids. The pH was found to be slightly alkaline which would indicate no acidic residue.

I also sounded the stone by tapping on it to test for blind exfoliation. I found numerous areas that sounded hollow. Blind exfoliation is where the layers on the stone are starting to separate but have not yet fallen off.

I also performed an absorption test on the stone to test for application of sealers. The stone appeared to be sealed since water beaded on the surface. I also tested the areas where the stone had flaked off and the exposed stone did not have any water repelling properties.

Overall the installation appeared to be installed well within industry standards and I did not find anything in the installation process that would appeared to have caused the damage.

Conclusions and Recommendations

The type of damage that is occurring I have observed on numerous installations over the years and are a text book example of a condition known as exfoliation. Exfoliation is when the layers of stone separate and flake off.  
Limestone is layered just like a cake and can be cut either with the layers or perpendicular to the layers. When the stone is cut with the layers, the spaces between the layers are prone to the deposit of salts from within the stone and will easily separate. Sealing the surface of the stone can also accelerate this deterioration by blocking the escape of moisture. This is well documented in several scientific journals as follows:
1. US General Services Administration, Historic Preservation Technical Procedures, 04460-01 Limestone, Uses and problems.

“Peeling is the flaking away of the stone surface from the substrate in strips or layers.  It may result from the improper application of masonry coatings which result in failure of the coating and/or stone surface.  It may also result from a defect in the stone, or from weathering.”

2. Hoffman Architects Journal   link http://www.hoffarch.com/images/userfiles/journal26.pdf
“Marble and limestone are porous and absorb water readily.   The rate of absorption and the level of porosity vary.  Water trapped within the stone will exacerbate deterioration. Therefore, it is important to ensure that moisture infiltrating the stone can evaporate.”

3. Exfoliation of Stone Sculpture: Review of Researches carried out on Italian monuments with particular regard to the reliefs by Wiligeimo on Cathedral of Modena, Materials Research for the Conservation of Sculpture and Monuments, George W Scherer, Robert Flatt, George wheeler in MRS Bulletin (2001).
The exfoliation that is occurring can be the result of limestone cut with the layers that may be accelerated by the application of sealer. This can be verified by sampling and having the stone submitted for petrographic testing if necessary. 
It has been suggested that this damage is the result of using acid cleaners on the stone. This is not the case since the type of damage caused by acid cleaners will show surface pitting and deterioration. This can be observed on the sample pieces that were shown to me where acid was placed on them. The damage on these samples is clearly not the same damage observed on the installation.

Unfortunately this condition is not repairable and that stone will need to be replaced in the areas that are damaged. I would also recommend that the stone not be sealed or resealed to allow it to breathe. 

Thank you for the confidence you have placed in me by engaging me as your independent consultant.  If you have any questions please feel free to call.

Sincerely,
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