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Introduction v
Swimming pools'ean’be potential microbial risk sources due to high user load at they are widely used in recreational facilities

Pseudomonas aeruginosa — opportunistic pathogen linked to ear, skin and respiratory infections
WHO & EPA set acceptable infection risk at 1x10~* per exposure

Normally safe under regulations but lapses in disinfection or overcrowding can raise risk.

P. aeruginosa is resilient — key target organism in QMRA studies.

bjectives
Estimate infection risk from P. aeruginosa in four municipal swimming pools
Assess Influence of water quality parameters (pH, chlorine, alkalinity, temperature)
Identify key risk drivers through sensitivity analysis

Methodology

Case study: 4 municipal pools (3 indoor, 1 outdoor), 2022—2025
Microbial indicators: E. coli, total coliforms, staphylococci, aerobic bacteria, P. aeruginosa

Steps of QMRA:

* EXxposure assessment — water renewal, swimmers/hour, exposure duration

* Dose-response model — exponential function for P. aeruginosa

* Monte Carlo simulations (10,000 runs) using ModelRiISk®

* Adjustment / normalization factors:(1+|pH—7.2|), (1-Cl1/3), (1+|Alk—100|/100), (1+(Temp—25)/10), (Time/30), (1+Bathers/100)— Integrate physicochemical
conditions into infection risk estimates
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CofV '  QMRA indicates variable risk across pools

Outdoor pool safest & two indoor pools show exceedances
Chlorine stability & proper water quality monitoring are critical
QMRA Is a powerful management tool for public heTIth
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