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To: Interested Parties

From: Sia Afshari, RMD, Inc.

Date: October 1997

Quantitative analysis of lead in paint

Relative vs. Absolute measurements

This letter is in response to several comments about the different methods of lead paint analysis described in the HUD Chapter 7 document and possible discrepancy in interpretation of the results.

As the name indicates, the HUD Chapter 7 procedures are recommendation protocols for measurement of lead in paint.  One has to recognize this fact that a recommendation is not a carving in stone and therefore, unscientific approaches should not be followed.

In the HUD Chapter 7 recommendations the lead content of a painted surface can be analyzed by either an XRF device or laboratory (AA, ICP) methods.  The user of each analytical method should be familiar with the inherent limitation of that technique and its suitability for an specific application.  In order to compare the results of these analysis together one should use a common unit for both analysis which is meaningful and is indicative of lead hazard.

The only relevant unit for comparison of lead content in paint is mg/cm2.  This unit represents an actual amount of lead in a painted surface regardless of its thickness and density.  The mg/cm2 is an absolute measurement which can be achieved by both laboratory and portable XRF methods.

The percent by weight (%W) or parts per million (PPM) measurements are relative measurements.  These units represent the relative percentage of lead in paint without providing any indication for the actual amount of lead.

For example, one layer of a paint containing 0.25% by weight lead is applied to a surface.  Applying more layers of the same paint, with the same concentration of lead, will increase the actual lead concentration of the surface by several folds.  Applying two layers will increase the concentration by a factor of two, applying three layers will increase the concentration by a factor of three, and so on.  However, the relative content of lead will not change.  A weight percent analysis of the new paint with several layers would still show the same 0.25% by weight.

The above example shows the problem with looking at only relative measurements without paying attention to the actual concentration of lead.  A lead surface with substantial amount of lead due to several layers of lead paint can show negative if one looks blindly at the HUD Chapter 7 protocols.  Or, a surface with a thin layer of paint and low concentration of lead can be deemed as positive.

The use of any method is only recommended where the results are meaningful.  To rely on relative measurements without showing the actual concentration of lead is unscientific, misleading, and was not the intention of the HUD protocols.  The laboratory results can accurately show the lead concentration of a surface when units representing the concentration such as mg/cm2 or PPM as a function of atomic concentration are used.

The problem with the %W relative measurements has been long recognized by various health departments across the country.  Communities with an interest in lowering their levels of lead exposure lower their limits by adjusting only the Action Level (Abatement Level) in absolute lead concentration i.e. mg/cm2.  The relative lead content, %W, is not changed in those communities due its inapplicability to the actual lead concentration which is the major contributor to the lead hazard in poor paint surfaces.  The Action Levels vary from 0.5 in Kansas City, 0.7 in LA county, 1.0 in many States and Federal Government, 1.2 in Massachusetts all the way to 2.0 mg/cm2 in Maine.  The %W limitation of 0.5% as stated in the HUD recommendations is the same in all these communities because it does not represent the lead concentration.

Furthermore, there are communities that will not accept the %W lead as the only indication of the lead content due to the possibility of sample manipulation.  One can reduce the %W of lead by either applying a thick layer of Latex paint on the lead paint surface or simply remove some of the substrate material with the paint chip.  Both of these actions will lead to a substantially lower lead content by % W but will not diminish the absolute value of lead in mg/cm2.

As stated earlier the %W measurements without stating the actual concentrations of lead are not meaningful and should not be used.  Laboratory analysis should be based on the absolute concentration of lead which represent the actual hazard of lead, not its relative lead value, in units of mg/cm2 or PPM as a function of the atomic concentration.

The HUD recommendation, as confusing as they are, suggests use of the more conservative approach that applies to the lead measurement.  The measurement of lead in absolute term is a more conservative representation of the actual concentration of lead in paint and can not be manipulated by the sample removal therefore, it should be the preferred method of analysis over the relative %W measurements which provides no data on actual level of lead present.

I hope this paper explains the differences in each method of lead in paint measurement and their applicability.  Please let me know if there are any questions regarding this letter or if I can be of any further assistance to you in this subject.

PS:
The latest version of the last revision of pervious rendition of HUD Chapter 7 recognizes the shortcoming of the %w measurements and recommends the use of mg/cm2 unit for laboratory analysis which requires removal of paint in a known area for comparable analysis to XRF.

