
 

Investigating the hydraulic disconnection of leaky pipes from the 

groundwater 

 

A leaky sewer pipe infrastructure in an urban environment is connected to a range of 

problems, such as soil and groundwater contamination (DeSilva et al., 2005) or significant 

changes in urban hydrology (Lerner, 1986). A general understanding of the sewer leakage 

process is required to mitigate those problems.  

It was recently found that leaky sewer pipes hydraulically disconnect from groundwater 

(Peche et al., 2017; Nguyen et al., 2021), leading to a convergence of the exfiltration rate 

towards a constant value with decreasing groundwater levels. This is due to a significant 

decrease in relative hydraulic conductivity, which, from a certain distance of pipe defect to 

groundwater table, is dominating the flow rates. That distance (it may be called disconnection 

depth) is not well studied in literature. Knowledge about that depth may simplify the 

calculation of exfiltration rates significantly, because subsurface conditions are irrelevant to 

flow and exfiltration rates merely depend on pipe water level (assuming colmation layer 

properties (see Ellis et al., 2009) are constant).  

The present Master thesis will study the above described disconnection depth numerically 

using a simulator such as HYDRUS (Šimůnek et al., 2016) or OpenGeoSys (Kolditz et al., 2012). 

The candidate will set up a simplified model of a single defect sewer embedded within a 

variably saturated subsurface. The candidate will then determine disconnection depths for a 

range of model cases, varying a set of parameters which is still to be determined (e.g. distance 

of groundwater to leaky pipe, different properties of the subsurface/different soils, different 

pipe water levels, different colmation layer properties). Goal of the present study is a lookup 

table/mathematical criterion providing disconnection depths for different soil types, 

colmation layer properties and pipe water levels. 

We are looking for a motivated candidate with experience in numerical modelling and with 

basic knowledge about water flow in the (saturated & unsaturated) underground. A basic 

knowledge in programming (Python) would be of help. We offer the candidate a collaboration 

with a Federal Institute and the supervision by motivated, experienced personnel. 

Supervisors (BGR): Fritz Kalwa, Aaron Peche (Kontakt: aaron.peche@bgr.de) 

Examiner (ISU, LUH): Thomas Graf 
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