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1. INTRODUCTION 
De-icer is commonly used for the airport within the cold weather, it is used for two purposes – ensuring 

the runway, taxi-ways and stands are free of ice and to ensure that any ice build-up on aircraft is removed 

and the control surfaces are able to operate satisfactorily. When using de-icers not only the ice and snow 

were eliminated but also the friction had improved around 1/3 of the way along the runway.  

There are two basic categories of de-icers – glycols and acetates, both are with high level of biological 

oxygen demands (BOD), therefore large amount of de-icers will contaminate the runoff comes from the 

airport. The study will develop a verified water quality model and allow the impact to the River Mole to 

be investigated. 

Study area 

The study area of this work is Gatwick airport, which is the second largest airport in the UK, and located 

approximately 5 km north of Crawley, and 50 km south of Central London. As shown below in figure 1, 

there are several treatment ponds （A, M and D） in the airport area, each pond is in charge of different 

catchment area, the generated runoff is drained by the underground piped network to these ponds, the 

final destination of the flow is either the river Mole or the Crawley STW (sewage treatment works).  

Effluent in each Pond can discharge to the River Mole directly when it meets the required standards (less 

than 10 mg/l of BOD) or in emergency conditions. Pond M is split into clean side and dirty side, if the 

biological oxygen demand of the flow from the catchment, which includes effluent from Pond A, is higher 

than 10 mg/l, it will be pumped to the dirty side.  Same as in Pond D, if the BOD in lower Pond is greater 

than 10 mg/l, it will be pumped to the Crawley STW , otherwise it will be pumped to D Pond Upper. 

 

Fig 1: Schematic showing the layout of the Gatwick Airport pollution control ponds 
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2. METHODOLOGY 

Software used 
The software, InfoWorks ICM (integrated Catchment Modelling), is used in this study. InfoWorks ICM is a 

fully functional software which combine the modelling platform of both urban and river catchments, it is 

able to simulate the hydraulics and hydrology of natural and man made environments in a single model. 

This is the reason that the software is used since there was a need for an integrated model where the 

interaction between the watercourse, runoff surfaces and drainage network could be represented 

together. Moreover, RTC (real time control) rules are used to control the systems, because there are a 

number of controls in place to manage the transfer of flows through the Gatwick Airport system.  

Model 
As this project started from 2013, the model has been built (see figure 2) and the calibration and the 

verification has also been done at that time. The green dots in the model represent the manhole, and the 

connection between them are the pipework system. Monitoring BOD data from Pond D lower and upper 

has been used for comparison against model outputs as part of the calibration and verification stages of 

this study, and calibration periods were October 2011 to February 2012 and November 2012 to February 

2013. In this simulation, both 1D and 2D model were used. The 1D model is a representation of the 

drainage network and the runoff which contributes flow to it. In an urban environment, the rainfall that 

gets into the system is controlled by a runoff routing model that determines how quickly the rainfall gets 

into the drainage system and the runoff volume model that indicates how much rainfall runs off the 

catchment into the sewer.  

The model defines discrete contributing areas (sub-catchments) which are modelled to drain directly to a 

manhole and, consequently, to the sewer network. Each contributing area has defined runoff parameters 

(i.e. initial losses, area) and during a rainfall event the model generates runoff hydrographs. 

When the drainage capacity is exceeded, the water emerges from the manholes as a flooding onto the 
2D surface and it is routed over the surface in order to provide a representation of the flood water path. 
The flood route is determined by the topography of the ground model, which is based on LiDAR data.  
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Fig 2: 1 D Gatwick pollution control model 

Existing problems 
Gatwick airport has developed since the first pollution model was build, for example, a new waste water 

treatment work has been built near Crawley STW, in which also some discharge from pond D is treated, 

and this has to be added into this model, moreover, the flows back up into pond A from River Mole during 

times of high flow have not been represented, and this could potentially cause additional pollutants to 

the River Mole. The discharge made under normal conditions have also not been verified due to lack of 

available data to quantify such responses.  

 

3. WORK PLAN 
The following actions: 

1. Obtaining the data from the client 

2. Updating and extending the model with available data  

3. Calibrate and validate the model after the updating 

The expected output of this work is to achieve an acceptable model for the pollution control, the work 

is scheduled to finish in the middle of July. 
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