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YARKON SPRING, ISRAEL* 

The background information on Yarkon snring is as follo>JS: 

(a) Region: the Yarkon spring rises a t the foot of the ·mountains north-east 
of Tel Aviv, at a distance of 15 km from the coast. It is a typical large karst 
spring; 

(ej 2 Geog raphy: the spring lS replenished by rainfall on an area of about 
1,200 km in the Judean mountains. These mountains form a chain running from south 
to north, lvi th IJeaks of about 1,000 m elevation above sea level at a distance of 
about 50 km from the coast . Towards the \vest the mountains are succeeded by a belt 
of foot-hills and by the coastal plain. In the east, the mour:ttains are limited 
sharply and abruptly by the deep Jordan depression; 

(c) Climate: semi-arid, Hedi terranean, >lith seasonal -vlinter rainfall of 
about 6oo mm/yea.r; 

(d) Reservoir type : folded carbonate rocks:. 

(e) Methods of investi gation: geology is known in de tail from outcrops and 
bore-holes; yield of spring and discharge of bore-holes a re precisely gauged. 
'Theoretica l investigations conducted with the aid of decay-curve analysis and an 
electrical analogue model. 

Ground-water re2ervoirs and utilization 

Tne mountains of Judea are composed of folded Cretaceous limestones and 
dolomites underlain by shales, vTi th strikes running generally north-north-east to 
s o uth-south--·west. The folds dip steeply tovmrds the west and disappear belovr 
che.lky arid marly impervious rocl\_S of Senonian-Eocen e age an d, fir12lly, benes.th 
Quaternary sediments of the coastal plain. A north-south line limits the reservoir 
on the east at the edge of the ,Jordan Depression. 

The Cretaceous rocks composing the aquifer are subdivided into t wo major 
parts: 

(l) An upper zone, consisting mainly of limestone vTi th dolomitic limestone 
and a thick band of" marl at the base; 

(2) A lower zone, predominantly dolomitic, underlain by shales. 

~" 

The upper zone of the reservoir is 370 m thick; the lm.;rer zone is 300 m t h ick. The ? 
outcrop area is about 1,200 km2. 

"-, *Case study No. 31 prepared by S. Iv:e_nde l (Israel) . 

http:benes.th


FI GURE 40 

EXPLOITATION OF THE AQ.UIFER 

FEEDING THE YARKON-SPRING 
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·i-'The natural rermlative reser'!es have been determined wi th the aid of the;; . f. '? . • 

11ydrograph--analys is rr<ethod to average 900 x l ()l' m·J at tlw end of t he n:nn y sea:~on, I 
tiunder natural conditions. Approximately 31 per cent of the rainfall on the .,., 
~ replenishment area is uischare;ed by the Yarkon spring unde r natural conditions. ll
i 

The Yarkon spring is the only major out let of the regional ground-vrater * 

i
i 

reservoir. A thick layer of impervious shales (probably l'leogene) separates the 
Cretaceous strata from the overlying Pleistocene sandstone in the coastal plain. 
f-l.t the shoreline, the top of the Cretaceous is more than 1,000 m belovr sea level; I 
and at the prevailing hydraulic heads (maximum+ 20m under natural conditions), no I 
outflovr into the sea is possible. I 

i 
I 

Ground vrater in the carbonate rocks is separated from the overlyin c; Pleistocene 
sediments by thick impervious strata. For these reasons, movement and discharge 
is, under natural conditions, to the Yarkon spring. The spring is situated at the 
lowest outcrop of the carbonate formations in the region, at about + 16 m elevation 

I 
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and, ~nd~r ~atural conditions, the Yarkon spring yields on the average 
220 x 10 m-'/year , Discharge varies from 5 to 8 m3/sec, according to season. 

Exploitation of ground v7ater started in the early 1950s by holes drilled into 
the confined part of the e.quifer all along the foot -hills of the Judean mountains. I 
'I'he number of bore-holes and exploitation of the aquifer increased rapidly. By i 
1959-1960 it reached 120 x 106 m3, and it has now reached about 220 x 106 m3, equal I 
to the natural discharge of the spring. Until 1957, the aquifer was managed so 
that the total water supply by pumpage, plus residual spring flow, coincided vri th Ithe demand curve. In 1957-1958 a series of dry years began and pumpage Has II 

increased. The dry years continued until 1963, during vrhich period vrater supply I 
vas kept at a tolerable level by pump age from bore-holes, but spring dis charge 
declined &'1d in 1963 stopped completely. I 

The Jordan River pipeline vras put into operation in 1963. It vTOuld then have 
been possible to let the spring recover and revert to the mode of operation I 
practised in 1958, i.e., pumpage for the seasonal modification of water-supply. ~ 
Hmrever, it was found mor e advantageous to keep the w·ater level in the reservoir i 
lovr and to utilize the storage space thus created for seasonal and long-term I•ground-vrate:r storage from the Jordan River pipeline. These operations are nov 

I 
~ 

cor1troJ.led ·vri ~~h tJ1e aiel of an electric ar1 alogue model .. ~ 

Artificial recharge 

The purpose of the project was to provide seasonal and long-term storage for ~ 
the 1-mter of the Jord2..n River, in addition to the limited storage capacity of i 
Lake Tiberias. Existing eJ...'}lloitationbore-holes are used for recharge , and they are 1.· 

connected to the Nat.ional \:!ater Carrier by a system of pipelines. Injection rates ~ 
are behreen 500-1,000 m3/h. During 1969-1969, injection -v;ras carried out in '!' 

12 bore-holes and a total of 31 x 106 r.:c j of vJater from the Jordax1 River was injected. ·~ 

During the first few years, 1965-1967, difficultic: s ·vere encountered at high 
rates of injection because of air entrainment . 'These d:i. ffi culti e s have nmr been 
eliminated by more careful supervision and. improvewents in the inst e.llations. 
ClQ{Sging; by bacterial. slimes considerably reduces in jection capa cities after about 
t>.;'o ,::;rnruths of contin'G.uus operation. Pu.mping for 2-h hours quickly cleans tbe Hell
f&'Ce 'an d Testores the capacity of the v;ell. The foul ;.;rater p~'D.ped during this 
period has to be rejected . 
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·~ The cost of injecting water is about :)0.015. This mainly reflects enerey-~-~~ 
• requirements and energy losses, since only small, inexpens ive installations had 

to be installed for this purpose. The scheme is operated in conjunction vrith 
the National 'dater Carrier by Ivlekoroth Water Co., Ltd., unde r the water lavs of 
Israel. Future operations are to continue. 
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