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From problem to solutions 

SWIM 2014 

Saline seepage leads to: 
Depth of saline groundwater 

Å Salinization of  

Å surface waters 

Å shallow groundwater  

Å root zone (crop damage) 

 

 

 

 

 

 



25 september 2014 

2 

SWIM 2014 

PART I: Saline boils 

PART II: Rainwater lenses 

óBoilingô of water 
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Preferential groundwater discharge at high velocities 
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Boils in deep polders 
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Deep polders in The 

Nederlands 

Noordplas  

Polder 

Haarlemmermeer 

Polder 
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Boils develop when water pressure > weight overlying 

stratum 

Deep polder Peat land 

Hydraulic head upper aquifer Phreatic level 

Confining layer 

(clay, peat) 

Upper aquifer 

(sand) Paleochannel belt (sand) 

BOILS 
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Three types of upward groundwater seepage  

SWIM 2014 

Chapter 2: Upward groundwater flow in boils as the dominant  

mechanism of salinization in deep polders, the Netherlands 

. 

Cl-conc seepage: 

(Polder Noordplas) 

 

Diffuse :          100 mg/l 

Paleochannel : 600 mg/l 

Boils :             1100 mg/l 

 

 Boils Haarlemmermeerpolder 

Mean - 1500 mg/l 

Max   -  5000 mg/l 
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Saline boils dominant mechanism of salinization in deep 

polders 

 

 
 

CHAPTER 3: Quantifying water and salt fluxes in a lowland polder catchment dominated by 
boil seepage: a probabilistic end-member mixing approach GLUE 

:  

Area  Contribution % (Ñ stdev.) to: 

Polder water    Total salt load 

Discharge 

Diffuse seepage 31 km2 7 % (Ñ 1.8) 4 % (Ñ 1.7) 

 

Paleochannel 

seepage 

6 km2 9 % (Ñ 2.5) 

 

19 % (Ñ 6.2) 

 

Boil seepage < 0.001 

 km2 

13 % (Ñ 4.7) 

 

64 % (Ñ 7.7) 
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Typical salinity-depth profile 
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Typical salinity-depth profile 
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Chapter 4: Natural saltwater upconing by preferential 

groundwater discharge through boils 

Cl  (g/l) 



25 september 2014 

8 

SWIM 2014 

Measured saltwater upconing 

Boils and temperature 
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