
Generation of Contaminant Standards

Exposure duration





What is a soil contaminant standard?

They are a concentration threshold (mg/kg dry weight soil) at which certain actions 
are recommended or enforced. They are usually at a concentration where there is a 
potential calculated risk to human health or the environment. 
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Basis Equation for SCS

𝐼𝑛𝑡𝑎𝑘𝑒 𝑟𝑎𝑡𝑒 (𝑏𝑤. 𝑑𝑎𝑦) =
𝑠𝑜𝑖𝑙 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑥 𝑐𝑜𝑛𝑡𝑎𝑐𝑡 𝑟𝑎𝑡𝑒 𝑥 𝑒𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑥 𝑒𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛

𝑏𝑜𝑑𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 𝑥 𝑎𝑣𝑒𝑟𝑎𝑔𝑖𝑛𝑔 𝑡𝑖𝑚𝑒

Contact rate = values for pathway (ingestion rate, inhalation rate etc)
Exposure frequency = days/year
Exposure duration = years
Body weight = kg
Averaging time = exposure duration x 365 (threshold substance)

= life time (75 yrs) x 365 = 27,375 days (non-threshold substance)



Basis Equation for SCS

Intake rate is compared to an acceptable intake rate for the substance.  

Acceptable intake rate 
• Tolerable daily intake (TDI) for threshold compounds
• Dose that yields a specified increased cancer risk (in NZ = one additional cancer 

in 1,000,000 people (10-5))



𝑆𝐶𝑆 =
𝑎𝑐𝑐𝑒𝑝𝑡𝑎𝑏𝑙𝑒 𝑖𝑛𝑡𝑎𝑘𝑒 𝑥 𝑏𝑜𝑑𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 𝑥 𝑎𝑣𝑒𝑟𝑎𝑔𝑖𝑛𝑔 𝑡𝑖𝑚𝑒

𝑐𝑜𝑛𝑡𝑎𝑐𝑡 𝑟𝑎𝑡𝑒 𝑥 𝑒𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑥 𝑒𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛

Acceptable intake = varies for pathway and substance (mg/kg)
Exposure frequency = days/year
Exposure duration = years
Body weight = kg
Averaging time = exposure duration x 365 (threshold substance)

= life time (75 yrs) x 365 = 27,375 days (non-threshold substance)

Basis Equation for SCS



Pathway Specific Equations (Threshold)













Body weight (kg) – 70kg adult, 15 kg child
Exposed skin area (cm2) – Can change with PPE requirements 
Ingestion rate (mg/soil/day) – (25 to 100 mg/day)
Proportion of vegetables home grown – What is a good estimate 
Exposure frequency and duration – days per year, hours per day
...............

Assumptions – Lots of them 



Examples



Site Specific SCS for Arsenic

Scenario Lifestyle
Receptor Child Adult Child
Home-grown produce consumptionP g 25%

Combined soil guideline value SGV 19 61 17 mg/kg
Eliminate produce 24 21

AND Reduce ingestion by 50% 48 42

80% 119 104

10%

Residential



Takeaways

1. Tier 1 SGV are conservative
2. Assumptions are based on whole of population data
3. Challenge the status quo

Warning: get calculations peer reviewed
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