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5. Seme aspeots of the saltwater enoroaohment in the dunewater catohment 
area of Amsterdam. 

(A.J" .Roebert) 

The oatchment area of the city of Amsterdam is situated along the 

Northseacoast, south of Haarlern and oovers 3650 heotares. The water

winning started in 1853 and took plaoe originally in the upper freatio 

a~uifer only by means of open oanals. 

Sinoe 1903 also a lower semi-confined a~uifer was exploited. The 

semi-confining layer between the two a~uifers, at 15 m - O.D. (O.D. is 

approx. 0,15 m above mean sea level) has a great hydraulic resistance. 

In the northern part of the area the resistanoe is 5000 days and deoreases 

southwards to 500 days. As the saltwater encroaohment in the lower a~uifer 

is more serious, the upper a~uifer will not be studies in this paper. 

Salt and fresh water in the lower aquifer. 

The a~uifer reaches from 15m- to 160m- O,D. The transmissivity 

is about 4000- 5000 m2jday. 

In the lower a~uifer a thick fresh water body lies on the salt 

water, The interfaoe is at 60- 100 m -O.D. 

Ir. K,D. Venhuizen read a lecture in the Hanover-session of 1968 on 

the shape of the fresh water body. The sharpness of the salt-freshwater 

interface that he postulated for the oalculations, existed indeed a most 

places before the deep winning started and is still present in some 

southern parts of the area, The waterwinning takes plaoe between 25 and 

35 m - O.D. and has been enlarged gradually since 1903. A maximum of 21 

million m3 per year has been reached in 1957. After that year the 

artificial recharge with riverwater of the upper a~uifer started and the 

deep uate:rwinning nearly ceased, 

Salt water encrcaohment. 

Bccause the natural replenishment of the lower a~uifer amounts only 

some million m3 p.a. the overpumping was serious untill 1957. The salt 

water encroaohment was twofold. 

a. A general rise of the interface and the formation of a thick transition 

zone with brackish water up to 60 m thiok. 

As an example the situation at the Boogkanaal oan be mentioned. 

b. Brackish water cones. 

The density of the brackish water in the upper parts of the transition 
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zone equals that of the fresh water. This brackish water flows to the 

pumping welle under nearly the same conditions ae the fresh water 

does. It flows along the nearly vertical flow-lines in a verry narrow 

cone to the well screens. Only resisting layers can prevent that flow. 

Fortunately there are such layers in the dune area. 

Prof. Ir. L. Huisman studied these cones in detail (Huisman, 1954). 
It is the cones that give the deterioration of the wellwater and not 

the lack of fresh water and not a horizontal intrusion from the sea-

side . 

The table below indioatee the seriousnees of the phenomenon. 

Original dune water has a 01 1-ion content of circa 30 ppmJ 

the capaoi~ of the welle varies from 5 to 15 m3jh. 

Table. 

Salinity of the wellwater in 1950 and 1956/51 

Cl 1 ion content in Number of welle Number of Welle ppm 1950 1956/57 

40 
50 
75 

no 

Literature. 

< 40 228 ( 64%) 173 ( 54%) 
- 49 51 ( 15%) 33 ( 1 C/fo) 
- 74 37 ( 10%) 52 ( 16%) 
- 99 9 ( 3%) 22 ( 7%) 
>- 100 
:;;..-"' 

21 ( 6%) 36 ( 11%) 
eample 8 ( 2%) 7 ( 2%) 

354 ( 1 Oo%) 323 ( 1 oo{o) 
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