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DEPARTMENT OF ECOLOGY 

 

 

February 20, 2015 

TO:  Jason Shira, Hydrogeologist, TCP 

FROM:  Arthur Buchan, Toxicologist, TCP 

SUBJECT: Comments on a Site-Specific Natural Background Calculation 

The purpose of this memorandum is to memorialize an interpretation from the Toxics Cleanup Program 
(Policy and Technical Support Unit) regarding site-specific natural background calculations to be used as 
cleanup levels for upland soils.  This memorandum is specific as it pertains to the Monte-Cristo Mining 
area found in Central Washington.  This interpretation is derived from policy and procedures found in the 
Model Toxics Control Act, WAC 173-340. 

Location of Sampling:  Natural Background is defined in WAC 173-340-200 as: 

“Natural Background” means the concentration of a hazardous substance consistently present in the 
environment that has not been influenced by localized human activities.  For example, several metals and 
radionuclides naturally occur in the bedrock, sediments, and soils of Washington state due solely to 
geologic processes that formed these materials and the concentration of these hazardous substances would 
be considered natural background…. 

 “Area Background” means the concentration of hazardous substances that are consistently present in the 
environment in the vicinity of a site which are the result of human activities unrelated to releases from the 
site (WAC 173-340-200). 

To be considered “Natural Background” (under WAC 173-340-709(2)) the samples are collected from 
areas that have the same basic characteristics as the medium of concern at the site, have not been 
influenced by releases from the site, and have not been influenced by releases from other localized human 
activities.  The samples collected for this evaluation are considered appropriately representative of natural 
background conditions. 

Number of Samples:  As per WAC 173-340-709(4), a sample size of ten (10) or more background soil 
samples shall be required when determining natural background concentrations in soil.  Forty eight (48) 
background samples were analyzed for most of the metals.  However, the background values calculated 
for cobalt, iron, and methylmercury were based on only eight (8) samples, and thus are less reliable. 

Statistical Analysis:  As per WAC 173-340-709, the distribution was calculated using department 
approved methods (MTCAStat97 Background Module (Ecology, 1997), and Statistical Guidance for Site 
Managers (Ecology, 1992)).  Non-detected observations (below the MDL) were assigned a value based on 
the Kaplan-Meyer (KM) Product Limit Estimator method as determined by ProUCL 5.0 (USEPA, 2002).  
This alternate statistical procedure for handling data below the practical quantitation limit was per WAC 
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173-340-709(5) (c).  The true upper 90th percentile and four times the true 50th percentile (whichever is 
lower) were then calculated using MTCAStat97 Background Module and the procedures listed in WAC 
173-340-709(3) (a though e).  The lower of these two values was selected as the natural background 
concentration.  Please see appendix A (Monte Cristo BC) for statistical analysis. 

Determination of a Background Concentration to be used as a Cleanup Level:  Under WAC 173-340-
700(6) (d), - when the risk based concentration is below natural background or the PQL, the cleanup level 
shall be established at a concentration equal to the practical quantitation limit or natural background 
concentration, whichever is higher.  See WAC 173-340-707 and 173-340-709 for additional information.  
The interpretation of this citation is that the cleanup level would be equal to the calculated natural 
background concentration when that concentration is higher than the risk based concentration and the 
concentration that can be reliably measured. 

Summary:  A site-specific natural background concentration can be used as a cleanup level if it meets the 
following criteria: 

 The areas sampled must not be influenced either by releases from the site, or by releases from 
other localized human activities. 

 The samples must be collected from areas that have the same basic characteristics as the medium 
of concern at the site. 

 The derivation of a natural background calculation requires at least ten samples. 
 Department approved statistical methods must be used. 
 The natural background calculation is used when it is the highest value among the risk based 

calculation, the concentration that can be reliably measured, and the natural background 
calculation. 

  

 

References: 

USEPA. (2002). ProUCL 5.0 based off of; Calculating Upper Confidence Limits for Exposure Point 
Concentrations at Hazardous Waste Sites.  OSWER 9885.6-10, and Guidance for Comparing Background 
and Chemical Concentrations in Soil for CERCLA Sites.  EPA 540-R-01-003-OSWER 9285.7-41. 

Washington State Department of Ecology. (1992). Statistical Guidance for Site Managers.  Publication 
No. 92-54. 

Washington State Department of Ecology. (1997). MTCAStat97 Background Module. No Publication 
No. 

Washington State Department of Ecology. (2007). Model Toxics Control Act Statute and Regulation.  
Publication No. 94-06. 

 

 



3 

 

Appendix A.  Monte Cristo BC 
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