


THM 
concentration in 
water under the 
influence of SWI

THM 
(ug/L) Seawater Intrusion (% by volume)

0 0.25 0.5 1 2 3

TCM 12.64 0 0 0 0 0

BDCM 0 5.00 0 0 0 0

DBCM 0 32.48 17.31 16.46 2.86 0

TBM 0 32.95 66.71 87.67 100.21 105.34



Reference: Parveen and Goel 2023, 
10.3390/toxics11040295 

Cancer Risk



Cancer Risk
CR is the cancer risk, CDI is the chronic daily intake of 
THM (mg kg−1 day−1), and CSF is the cancer slope factor 
associated with each THM ((mg kg−1 day−1)−1).

𝐶𝑅 = 𝐶𝐷𝐼 × 𝐶𝑆𝐹



Cancer Risk Assessment

• Ingestion 

• 𝐶𝐷𝐼𝑖𝑛𝑔,𝑖 =
𝐶𝑤𝑖 × 𝐼𝑅 × 𝐸𝐹 × 𝐸𝐷 × 𝐶𝐹

𝐵𝑊 × 𝐴𝑇

• Dermal Contact

• 𝐶𝐷𝐼𝑑𝑒𝑟,𝑖 =
𝐶𝑤𝑖 × 𝑆𝐴 × 𝑃𝑑 × 𝑡 ×𝐹×𝐸𝐹×𝐸𝐷

𝐵𝑊 × 𝐴𝑇

• Inhalation 

• 𝐸𝐶𝑖 =
𝐶𝑎𝑖𝑟𝑖 × 𝐸𝑇 × 𝐸𝐹 × 𝐸𝐷

𝐴𝑇

• 𝐶𝑅𝑖 = 𝐸𝐶𝑖 × 𝐼𝑈𝑅𝑖

Where,

CDIing,i is the chronic daily intake of ith THM through

ingestion (mg kg−1 day−1), Cwi is the concentration of ith
THM in water (μg L−1), IR is the ingestion rate of drinking

water (L day−1), EF is exposure frequency (days year−1), ED
is exposure duration (year), CF is the conversion factor from

μg to mg (0.001), BW is body weight (kg), AT is averaging

time (days) CDIder,i is the chronic daily intake of ith THM

through dermal absorption (mg kg−1 day−1), Cwi is the

concentration of ith THM in water (μg L−1), SA is the skin

surface area (m2), Pd is the THM permeability of human skin

(m min−1), t is the showering duration (min events−1), F is

the showering frequency (events day−1), Cairi is the

concentration of ith THM in shower air (μg m−3), ECi is the

exposure concentration of ith THM in the air (μg m−3), ET is

the exposure time (h day−1), AT is the averaging time (h),

CRi is the inhalation cancer risk, and IURi is the inhalation

unit risk associated with ith THM ((μg m−3)−1)



Model input values are based on 
population and water characteristics. 



Triangular distribution of input 
values to ensure variability and 

to incorporate uncertainty



Toxicity to CHO cells

THM LC50 Values* (μM/L)

TCM 9620

BDCM 11500

DBCM 4130

TBM 3960

* From Wagner and Plewa (2017), https://doi.org/10.1016/j.jes.2017.04.021

https://doi.org/10.1016/j.jes.2017.04.021


𝑇𝑜𝑥𝑖𝑐𝑖𝑡𝑦 =

1

𝑖
𝐶𝑖

𝐿𝐶50,𝑖

Ci is the concentration of THM in μM/L and LC50 is the  lethal concentrations that reduced the CHO cell density by 50%
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