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THE CALCULATION MODELS FOR ASSESSMENT OF TERRORIST 
THREATS IN AQUEOUS ENVIRONMENT AND URBAN POTABLE 

WATER DISTRIBUTION NETWORK 
M. Borysiewicz, Ł. Czerski, J. Dyczewski, I. Garanty, A. Kozubal, S. Potempski, A.Wasiuk,  

H. Wojciechowicz
 Institute of Atomic Energy

The modeling two most essential cases of water 
contamination threat, the surface waters and the drink-
ing water distribution system was considered [1]. The 
general approach to modeling of contaminations 
spreading in aqueous environment with one - and three-
dimensional models was also outlined. The latter is 
based on the idea of THREETOX code [2] and its fur-
ther extensions [3]. The code is used to simulate 3-D 
hydrodynamics fields, suspended sediment and toxicant 
transport. The code includes a set of sub-models. The 
hydrodynamics are simulated on the base of a three-
dimensional, time-dependent, free surface, primitive 
equation model. The model equations are written in 
Cartesian co-ordinates. The water body is assumed to 
be hydrostatic and incompressible. The concept of eddy 
viscosity/diffusivity and Prandtls hypothesis with the 
variable turbulence length scale are used to define the 
turbulence stresses. At the free surface all fluxes (mo-
mentum, heat, etc.) are prescribed. At the bottom and 
the land boundaries the conditions of no diffusive flu-
xes of any property are used. The open lateral boundary 
conditions are modified radiation conditions. 

Three-dimensional advection-diffusion equations 
are used to simulate the toxicant transport in the water 
column and an ordinary differential equation is applied 
to simulate concentration of a toxicant averaged over 
the thickness of an upper exchangeable layer of bottom 
deposition. The boundary conditions are: no flux of the 
toxicants concentration in solute and in the suspended 
sediments through the water surface, and its flux is 

equal to the sum of fluxes of the particulate and diluted 
toxicants at the bottom boundary.

The models were applied to dispersion and trans-
port calculations of oil and sulphuric acid spills to the 
Wloclawek reservoir. 

The report [1] discusses also computer programs 
developed in the Centre of Excellence MANHAZ for 
determination of concentration of pollutants in surface 
waters basing on simplified numerical models recom-
mended by International Atomic Energy Agency [3]. 
The last part of the report presents modeling systems 
for simulation of contamination dispersion in drinking 
water distribution net EPANET and EPANET-MSX, 
the latter is an  extension to the original EPANET that 
allows it to model any system of multiple, interacting 
chemical species [5]. These models can be utilized by 
crisis centers for quick assessment of threats caused by 
release of toxic substances to potable water networks. 
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