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Soil-Related Input Parameters for the Biosphere Model, ANL-NBS-MD-000009 developed distributions for the following six parameters for the biosphere model: soil bulk density, partition coefficient, soil erosion rate, enhancement factor for resuspension, volumetric water content of soil, and irrigation duration. The values and distributions developed for these six soil‑related parameters support the biosphere model that is consistent with arid or semi-arid climates.  The parameter values are the same for the range of climate conditions supported by the biosphere model.  This constitutes a restriction for subsequent use of the recommended parameter distributions.  The developed distributions of input parameters are intended for use in the biosphere model and are appropriate for the assessment context as well as conceptual and mathematical model representations for which they were developed (see Soil-Related Input Parameters for the Biosphere Model, ANL‑NBS-MD-000009, for further details). 
1.
Soil Bulk Density

The soil bulk density presented below applies to the groundwater exposure scenario and the volcanic ash exposure scenario.  The recommended distribution of soil bulk density is triangular with a minimum of 1.3 g cm‑3 (1,300 kg m-3), a mode of 1.5 g cm‑3 (1,500 kg m-3), and a maximum of 1.7 g cm‑3 (1,700 kg m-3).  If a deterministic value of soil bulk density is required then a value of 1.5 g cm‑3 (1,500 kg m-3) should be used.  

2.
Partition Coefficient

The partition coefficients presented in Table 1 apply to the groundwater exposure scenario.  It is recommended that the partition coefficient values used in the biosphere model be lognormally distributed with parameters as defined in Table 1.  In the event that a single deterministic value for the partition coefficient is required, the geometric mean given in Table 1 should be used.  

Table 1.  Lognormal Distribution Parameters for Partition Coefficients

	Element
	Parameter values for a lognormal distribution

	
	Geometric Mean, L/kg
	Geometric Standard Deviation
	Low bound, L/kg
	High bound, L/kg

	Actinium (Ac)
	1.5 ( 103
	6.0
	4.3 ( 101
	5.0 ( 104

	Americium (Am)
	2.0 ( 103
	1.4 ( 101
	1.2 ( 101
	3.3 ( 105

	Carbon (C)
	1.8 ( 101
	6.0
	5.3 ( 10-1
	6.2 ( 102

	Cesium (Cs)
	4.4 ( 103
	3.7
	1.6 ( 102
	1.3 ( 105

	Chlorine (Cl)
	1.4 ( 10-1
	6.0
	1.3 ( 10-3
	1.4 ( 101

	Iodine (I)
	4.5
	7.4
	8.9 ( 10-2
	2.3 ( 102

	Lead (Pb)
	1.6 ( 104
	4.1
	1.0 ( 103
	2.5 ( 105

	Neptunium (Np)
	2.5 ( 101
	3.3
	2.3
	2.6 ( 102

	Protactinium (Pa)
	1.8 ( 103
	6.0
	5.3 ( 101
	6.2 ( 104

	Plutonium (Pu)
	1.2 ( 103
	3.3
	1.2 ( 102
	1.3 ( 104

	Radium (Ra)
	3.6 ( 104
	2.2 ( 101
	8.3 ( 101
	1.6 ( 107

	Selenium (Se)
	1.5 ( 102
	6.0
	4.4
	5.1 ( 103

	Strontium (Sr)
	2.0 ( 101
	5.5
	7.2 ( 10-1
	5.6 ( 102

	Technetium (Tc)
	1.4  ( 10-1
	6.0
	1.3 ( 10-3
	1.4 ( 101

	Thorium (Th)
	3.0 (103
	8.2
	4.9 ( 101
	1.8 ( 105

	Tin (Sn)
	4.5 ( 102
	6.0
	1.3 ( 101
	1.5 ( 104

	Uranium (U)
	3.3 ( 101
	2.5 ( 101
	6.3 ( 10-1
	1.8 ( 104


3.
Soil Erosion Rate

The erosion rates presented below apply to the groundwater exposure scenario.  It is recommended that the distribution for the annual erosion rate be triangular with a lower limit and a mode at 0.2 kg m‑2 yr‑1, and an upper limit at 1.1 kg m‑2 yr‑1.  If a single deterministic value is required to estimate the erosion rate then it is recommended that the mode of the distribution be used, which is 0.2 kg m‑2 yr‑1.

4.
Enhancement Factor for Resuspension

The enhancement factor values apply to the groundwater exposure scenario and the volcanic ash exposure scenario and are receptor environment specific.  The recommended enhancement factor distributions are identified in Table 2.  In the event that a single value is required for the parameters, the mode for the groundwater exposure scenario and the geometric mean for the volcanic ash exposure scenario should be used.

Table 2.  Distribution Parameters for the Enhancement Factor

	Environment
	Distribution
	Enhancement Factor (dimensionless)

	Groundwater Exposure Scenario

	
	
	Mode
	Low Bound
	High Bound
	

	Active outdoors
	Triangular
	1
	0.4
	1.5
	

	Inactive outdoors

Active indoors

Asleep indoors
	Triangular
	4
	2
	7
	

	Volcanic Ash Exposure Scenario

	
	
	Geometric Mean
	Geometric Standard Deviation
	Low bound
	High bound

	Active outdoors
	Lognormal
	1.2
	2.0
	0.3
	4.6

	Inactive outdoors

Active indoors

Asleep indoors
	Lognormal
	2.9
	1.8
	0.9
	9.4

	


5.
Volumetric Water Content of Soil

The volumetric water content applies to the groundwater exposure scenario and is represented by a uniform distribution over the range of 0.15 to 0.28.  If a deterministic value for the soil water content is required then a value of 0.20 should be used.  

6.
Irrigation Duration

The irrigation duration applies to the groundwater exposure scenario.  For the irrigation duration of field crops it is recommended that a triangular distribution be used with a minimum of 100 years, a mode also at 100 years, and a maximum of 1,000 years.  If a deterministic value is required, 100 years should be used.

For the irrigation duration of garden crops it is recommended that a triangular distribution be used with a minimum of 25 years, a mode of 25 years, and a maximum of 250 years.  If a deterministic value is required, 25 years should be used. 

It is recommended that for estimating inhalation and external exposure of the receptor while in the indoor environments and in the inactive outdoor environment, the irrigation duration for garden crops be used.   For estimating inhalation and external exposure while the receptor is active outdoors, the irrigation duration for field crops should be used.
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