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May 27, 2003

Dr. Winston Dang

Antimicrobials Division

Office of Pesticide Programs

U.S. Environmental Protection Agency

Crystal Mall II

1921 Jefferson Davis Highway

Arlington, VA  22202

Dear Dr. Dang:


The following study reports and documents are enclosed with this letter:

1. Relative Bioavailability of Dislodgeable Arsenic from CCA-Treated Wood

University of Missouri

May 19, 2003

2. Relative Bioavailability of Dislodgeable Arsenic from CCA-Treated Wood – Dislodgeable Material Collection Procedure

American Chemistry Council

May 12, 2003

3. Relative Bioavailability of Arsenic in Soil Affected by CCA-Treated Wood

University of Missouri

April 8, 2003

4. Addendum to Relative Bioavailability of Arsenic in Soil Affected by CCA-Treated Wood

Syracuse Research Corporation

May 14, 2003

5. Relative Bioavailability of Arsenic in Soil Affected by CCA-Treated Wood – Utility Pole Soil Collection Procedure

American Chemistry Council

May 12, 2003

The above reports are submitted to EPA by the American Chemistry Council on behalf of its Copper Chromated Arsenate (CCA) Work Group.  Following companies are members of the CCA Work Group or the consortium and sponsors of the enclosed studies:

· Arch Wood Protection, Inc.

· Chemical Specialties Inc.

· Osmose Inc.

The CCA Work Group members are registrants of the CCA solution.  The registrants consider data from studies being submitted to EPA with this transmittal letters as compensable data.  Therefore, I request that you do not distribute these studies to the Agency and your contractor without properly notifying them of the proprietary nature to these data.  Please refer any request for attached reports and documents from any other interested parties to me.


The following information is provided for your consideration when reviewing the two enclosed studies on relative bioavailability of arsenic from dislodgeable collected from CCA-treated wood and soil affected by CCA-treated wood.


The relative bioavailability (RBA) estimate for arsenic in soils collected near CCA-treated utility poles was 49% (90% Confidence Interval [CI]: 41% to 58%).  The RBA value of 49% is at the upper end of the range soil arsenic RBAs reported from a number of other soil arsenic bioavailability studies (Freeman et al., 1993; Casteel et al., 1997; Casteel et al., 2001; Freeman et al., 1995).  The data from these studies (none of which involved soil affected by CCA-treated wood) ranged from approximately 10% to 50%.  Many soil properties vary among locations (e.g., pH, iron content), yet at a particular location, these properties are well-buffered (and thus invariant), and they govern the chemistry and bioavailability of arsenic that is added to soil (e.g., Barnett et al., 2003).  Variability in the bioavailability of arsenic in soil can be due to differences in soil characteristics such as the abundance and type of clay minerals to which arsenic can adsorb, the pH, which helps dictate the solubility of arsenic compounds, and the concentrations of other elements such as iron, calcium, and phosphorus, which can chemically combine with arsenic or compete with arsenic for soil sorption sites (e.g., O'Reilly et al., 2001).  Furthermore, the age of an arsenic addition to soil may also be important, because arsenic compounds can become less soluble in some soils over time due to their interactions with clay minerals (e.g., Lin and Puls, 2000).  The relationship among these factors is complex, and it would be difficult to extrapolate RBAs from one soil to another.  Despite this inherent variability, the soil RBA data we have developed are highly relevant for risk assessment in that they are the only data obtained for soils impacted by CCA-treated wood structures.  The only other published data establishing an arsenic RBA in soil associated with CCA is in Roberts et al., (2002), which included a soil obtained from a CCA-wood treatment facility where spillage of CCA preservative directly onto soil is the presumed source of most of the arsenic.  The RBA value from the Roberts et al. study, approximately 16%, is less than the value we obtained using the utility pole soil.  The utility pole soil used in this experiment and the Roberts et al. CCA soil were obtained from different areas (Conley, Georgia and Florida, respectively), and as such, they likely had different soil properties, which are important in determining arsenic bioavailability, as described above.  We therefore believe that would be both most appropriate and sufficiently conservative for U.S. EPA to use the RBA value of 49% (or a probability distribution with a mean of 49% and the 90% CIs set at 41% and 58%) in their risk assessment for CCA-derived arsenic in soil.


Our RBA data for dislodgeable arsenic are the first of their kind.  To date, no other data have been published on the in vivo bioavailability of material obtained directly from CCA-treated wood.  The RBA value we obtained, 29% (90% CI: 26% to 32%), is approximately 60% of the RBA value we obtained with the utility pole soil.  That the two values are different is not surprising given the differences in the matrices between the samples.  While the bioavailability of arsenic in soil is dominated by specific soil properties that vary from soil to soil, the bioavailability of arsenic in dislodgeable material will be dominated by the interactions of the CCA-complex with cellulose and lignin compounds present in wood, which is far less variable than soil.  Preliminary data obtained by Battelle Memorial Institute for the dislodgeable material, using a scanning electron microscope with an energy dispersive spectrometer (SEM-EDS), indicates that the dislodgeable material is composed primarily of small, abraded wood particles and some particles consistent in appearance with dust or soil (the particle size range of the material extends from about 1 to 100 (m, with a geometric mean of approximately 5 (m).  Carbon and oxygen (characteristic of wood) are present as the principal matrix associated with the arsenic observed in dislodgeable material, rather than elements such as silicon or aluminum (representative of silicates and aluminum oxides, which are a large component of soils).  It is likely that there is much less variability in the RBA among dislodgeable residues from different boards of wood than among different soil types, given that the matrix of dislodgeable residue is dominated by a single material, wood, and its chemical properties relevant to arsenic bioavailability are largely derived from the CCA-fixation reaction with wood.  


We expect that the RBA value we obtained for our dislodgeable material would be broadly applicable to dislodgeable material obtained from different CCA-treated wood structures.  The sample evaluated in the bioavailability study was a composite sample containing residue collected from eleven different decks obtained from different locales (i.e., several cities in Michigan and Georgia), of different ages, ranging from 1 to 4 years, of two different commercially used wood species, Southern Pine (grown and harvested in the South), and Ponderosa Pine (grown and harvested in the upper Midwest), and presumably having undergone different use and wear patterns.  We therefore believe that the RBA value of 29% (or an RBA distribution with a mean of 29% and the 90% CIs set at 26% and 32%) represents the best source of data for characterizing the bioavailability of arsenic in dislodgeable material.


Please call me at 703/741-5637, if you have any questions or need additional information.









Sincerely,









Has Shah









Hasmukh C. Shah









Manager, Biocides Panel









CCA Work Group

cc: Norm Cook

      Jack Housenger
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