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Appendix E
Discussion of Statistical Outliers
Anomalously high statistical outliers were identified using the criterion identified in Section 3.4 of the report for the following constituents:

	Arsenic
	BRC-BKG-R02 (5 ft bgs)
BRC-BKG-R09 (10 ft bgs)
	
	Silicon
	BRC-BKG-R10 (0 ft bgs)

	Boron
	BRC-BKG-R09 (10 ft bgs)
	
	Sodium
	BRC-BKG-R09 (0 ft bgs)

	Cadmium
	BRC-BKG-R01 (0 ft bgs) 
BRC-BKG-R10 (5 ft bgs)
BRC-BKG-R09 (10 ft bgs)
	
	Thallium
	BRC-BKG-R04 (0 ft bgs)

	Copper
	BRC-BKG-R01 (0 ft bgs)
	
	Tin
	BRC-BKG-R01 (0 ft bgs)

	Lead
	BRC-BKG-R01 (0 ft bgs)
BRC-BKG-R04 (0 ft bgs)
	
	Uranium
	BRC-BKG-R09 (10 ft bgs)

	Magnesium
	BRC-BKG-R09 (5 ft bgs)
	
	Thorium-230
	BRC-BKG-R08 (10 ft bgs)

	Manganese
	BRC-BKG-R04 (0 ft bgs)
BRC-BKG-R02 (10 ft bgs)
	
	Thorium-232
	BRC-BKG-R04 (10 ft bgs)

	Molybdenum
	BRC-BKG-R01 (0 ft bgs)
	
	Uranium-233/234
	BRC-BKG-R08 (10 ft bgs)

	Phosphorus
	BRC-BKG-R09 (0 ft bgs)
	
	Uranium-235/236
	BRC-BKG-R01 (5 ft bgs)

	
	
	
	Uranium-238
	BRC-BKG-R08 (10 ft bgs)


As seen above, several samples exhibit statistical outliers for one or more constituents. However, no one sample is routinely anomalously high in a way that suggests the associated detections are not representative of background.  That said, the surface samples at locations BRC-BKG-R01 and BRC-BKG-R04 exhibited elevated constituent concentrations relative to the other samples (i.e., BRC-BKG-R01 and BRC-BKG-R04) as follows: 

· The surface sample at location BRC-BKG-R01 had the highest detected value for several metals (aluminum, beryllium, cadmium, chromium, cobalt, copper, iron, lead, molybdenum, nickel, potassium, tin, titanium, and zinc), and in several instances it is the highest of either 2005 BRC/TIMET or 2008 Supplemental datasets (aluminum, cadmium, chromium, copper, iron, lead, molybdenum, potassium, and tin). 
· The surface sample at location BRC-BKG-R04 also had high detect values for several metals (lead, manganese, potassium, and thallium). 
As discussed in Section 3.7.4, these values were further evaluated using correlation analysis/scatter plots to evaluate whether they were statistical outliers. This analysis identified no statistical outliers. Furthermore, there is no consistent pattern to the data that would suggest that the data are not indicative of naturally occurring background conditions. Sample locations BRC-BKG-R01 and BRC-BKG-R04 are not adjacent to each other, and if aerial deposition of wind-borne dusts from Site operations were suspected, then higher levels of metals typically found in soils at the site; for example, arsenic and vanadium would be expected at the surface in these samples. However, this is not the case. As noted above, the highest arsenic concentrations are found in the subsurface (BRC-BKG-R02 at 5 ft bgs and BRC-BKG-R09 at 10 ft bgs). 
The supplemental background sample locations are west of the River Mountains. Formations associated with these mountains contain volcanic intrusions that are known to contain elevated concentrations of naturally occurring arsenic (Bevans et al., 1998). The supplemental background locations are geologically similar to the western and central portions of the Henderson Landfill (see Figure 2 for landfill location). The central portion of the landfill relates to the artificial fill area that covers the pediment and fan deposits of the River Mountains and further to the east the Horse Spring Formation (from CH2MHill 2006; approved by NDEP on August 7, 2006). The western portion relates to the uncovered areas of the pediment and fan deposits of the River Mountains and the modern wash deposits (CH2MHill 2006). Arsenic levels found in undisturbed areas from the western and central portions of the landfill ranged from 3.7 to 34 mg/kg. The two highest arsenic concentrations from the supplemental background dataset (sample location BRC-BKG-R02 at 5 ft bgs and sample location BRC-BKG-R09 at 10 ft bgs) are within this range. They are therefore likely due to naturally occurring variability.

Based on the overall findings of the outlier analysis, statistical outliers represent only a small proportion of the entire dataset.  In addition, the lack of a consistent pattern related to statistical outliers would suggest that the data are not indicative of naturally occurring background conditions. Moreover, background soil samples were collected from known/suspected unimpacted areas upgradient of the Site industrial areas, and the SVOC data did not provide compelling evidence suggesting that data were inappropriate for characterizing background conditions.  Given this weight-of-evidence for the lack of scientifically defensible reasons to consider these statistical outliers to be incongruous with background conditions (i.e., “true” outliers), these data were considered representative of background and retained in the supplementary background soil dataset.
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