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Abstract. Groundwater abstraction in coastal regions is challenged by the projected sea level 

rise, which will result in a landward migration of marine waters in coastal aquifers and 

increase the risk of sea water intrusion to water supply wells in many hydrogeologic settings. 

In some cases, however, other sources of groundwater salinity than modern sea water 

intrusion exist, such as leakage of connate sea water from shallow Holocene marine deposits 

and saltwater upconing, or upwards diffusion controlled salinity flux due to fossil sea water 

in deep deposits. A sound understanding of the relative importance of these sources is 

imperative for a proper planning and management of water abstraction in coastal regions. 

We studied the distribution and sources of groundwater salinity in a 30 km2 area on the 

Island of Falster, Denmark. Part of the area was a brackish lagoon until mid-1800, when 

land reclamation was initiated by drainage canals and pumping. Around 1900 a 17 m long 

dike was constructed towards the Baltic Sea (salinity ~1.1 %) to protect against flooding. 

Groundwater abstraction takes place from a dual-porosity Cretaceous chalk aquifer, which is 

semi-confined primarily by Quaternary glacial tills and Holocene (estuarine-marine) 

deposits. Airborne and borehole geophysics were conducted in the area, and the groundwater 

chemistry and environmental multi-tracer (3H/3He, 4He, 18O, 2H, 14C, 13C, 87Sr/86Sr) 

composition of 10 water supply wells and five monitoring wells were investigated. The 

interface between freshwater of drinking water quality and oceanic saltwater of the former 

Cretaceous sea is relatively wide (~100 m) and found to be controlled mainly by diffusion. 

The chloride concentration breach the WHO drinking water guideline of 250 mg/L in some 

water supply wells, which all abstract water from the chalk at a depth of about 18-20 m below 

surface (~18-20 m below sea level). The combined tracer data is used to identify the relative 

importance of the three sources of chloride: i) modern (present-day) sea water intrusion, ii) 

leakage of saline water from shallow Holocene marine sediments, and iii) upconing or 

upwards (diffusive) flux of the chalk fossil saline water. Drainage canals in the reclaimed 

area and drainage pumping have been found to have a significant effect on the salinity 

distribution in the aquifer system (see abstract by Rasmussen P. et al. on climate change 

impact modeling in the same study area). 
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