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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

TheThe waterwater resourcesresources inin PalestinePalestine areare mainlymainly thethe JordanJordan RiverRiverTheThe waterwater resourcesresources inin PalestinePalestine areare mainlymainly thethe JordanJordan River,River,
WadiWadi flowsflows andand groundwatergroundwater (utilized(utilized mainlymainly throughthrough wellswells andand
springs)springs)..p g )p g )

TheThe followingfollowing tabletable isis aa summarysummary ofof thethe availableavailable waterwater fromfrom thesetheseTheThe followingfollowing tabletable isis aa summarysummary ofof thethe availableavailable waterwater fromfrom thesethese
resourcesresources..



Available Water for the Palestinian Water Resources

Source of water Natural flow or Recharge 
(M / )(Mcm/yr)

Jordan River 1485-1671

Wadi flow

Groundwater Basins

110-120

Groundwater Basins

Eastern 100-172

Northeastern 130-200

Western 335-450

Coastal 55-65

Total 2 215 – 2 678Total 2,215 – 2,678



Aquifer Basins in the West Bank and Gaza StripAquifer Basins in the West Bank and Gaza StripAquifer Basins in the West Bank and Gaza StripAquifer Basins in the West Bank and Gaza Strip

IsraelIsrael controlscontrols allall aquifersaquifers inin PalestinePalestine;; althoughalthough thethe majormajor partpart ofof
freshfresh waterwater supplysupply inin PalestinePalestine originatesoriginates fromfrom thethe threethree aquifersaquifers

ff hh WW B kB k II hh WW B kB k hh ifif iiofof thethe WestWest BankBank.. InIn thethe WestWest Bank,Bank, thethe aquiferaquifer systemsystem isis
comprisedcomprised ofof severalseveral rockrock formationsformations thatthat areare rechargedrecharged fromfrom
rainfallrainfall InIn yearsyears ofof normalnormal rainfallrainfall somesome 600600--650650 McmMcm/yr/yr ofof rainrainrainfallrainfall.. InIn yearsyears ofof normalnormal rainfall,rainfall, somesome 600600 650650 McmMcm/yr/yr ofof rainrain
infiltrateinfiltrate thethe soilsoil andand replenishreplenish thethe groundground aquifersaquifers (PWA,(PWA, 20052005))..

TheThe majormajor groundwatergroundwater systemsystem inin thethe WestWest BankBank consistsconsists ofof threethree
majormajor basins,basins, classifiedclassified accordingaccording toto flowflow directiondirection intointo:: thethejj gg
Western,Western, EasternEastern andand NortheasternNortheastern BasinsBasins.. TheThe WestWest BankBank
aquiferaquifer systemsystem dischargesdischarges approximatelyapproximately 600600--660660 McmMcm/y/y..



The Western Aquifer Basin (WAB)The Western Aquifer Basin (WAB)The Western Aquifer Basin (WAB)The Western Aquifer Basin (WAB)

ItIt isis consideredconsidered thethe mostmost importantimportant aquiferaquifer inin thethe WestWest BankBank andand thethe largestlargest ofof
allall groundwatergroundwater basinsbasins inin HistoricalHistorical PalestinePalestine..

ItIt isis aa sharedshared aquiferaquifer betweenbetween thethe WestWest Bank,Bank, IsraelIsrael andand Egypt,Egypt, withwith aa surfacesurface
areaarea ofof 1111,,398398 kmkm22 wherewhere thethe areaarea locatedlocated withinwithin thethe bordersborders ofof thethe WestWest BankBank

22formsforms thethe mainmain rechargerecharge areaarea forfor thisthis Basin,Basin, estimatedestimated atat aboutabout 11,,596596kmkm22,, andand
locatedlocated withinwithin thethe heavyheavy rainfallrainfall areaarea..

ThisThis areaarea providesprovides thethe aquiferaquifer forfor moremore thanthan 7373%% ofof thethe basin’sbasin’s waterwater.. TheThe
groundground waterwater inin thisthis aquiferaquifer basinbasin movesmoves toto thethe WestWest andand NorthNorth West,West, wherewhere
thth r kr k l rl r f rminf rmin thth b inb in t ndt nd tt thth dir ti ndir ti n M tM t ff thth r kr kthethe rockrock layerslayers formingforming thethe basinbasin tendtend toto thesethese directionsdirections MostMost ofof thethe rockrock
formationsformations withinwithin thethe bordersborders ofof thethe WestWest BankBank areare consideredconsidered unsaturatedunsaturated
andand nonnon--artesianartesian duedue toto closeclose proximityproximity toto thethe rechargerecharge areas,areas, andand artesianartesian andand

dd dd hh dd hh ii ii hi khi k ff hh kk ddsaturatedsaturated towardstowards thethe west,west, duedue toto thethe increaseincrease inin thicknessthickness ofof thethe rockrock andand
underlyingunderlying aquitardaquitard formationsformations..



The Western Aquifer Basin (WAB)The Western Aquifer Basin (WAB)The Western Aquifer Basin (WAB)The Western Aquifer Basin (WAB)

TwoTwo mainmain aquifersaquifers areare presentpresent inin thisthis basinbasin:: thethe upperupper andand thethe lowerlower aquifersaquifers..TwoTwo mainmain aquifersaquifers areare presentpresent inin thisthis basinbasin:: thethe upperupper andand thethe lowerlower aquifersaquifers..

TheThe averageaverage thicknessthickness ofof thesethese aquifersaquifers rangesranges betweenbetween 600600--900900 metersmeters..

TheThe basinbasin hashas aa safesafe yieldyield ofof 443443 McmMcm/yr/yr;; IsraelIsrael exploitsexploits mostmost ofof thethe waterwater ofof
thisthis aquiferaquifer aboutabout 9595%% throughthrough moremore thanthan 500500 deepdeep groundwatergroundwater wellswells IsraelIsraelthisthis aquiferaquifer aboutabout 9595%% throughthrough moremore thanthan 500500 deepdeep groundwatergroundwater wellswells.. IsraelIsrael
limitslimits PalestinianPalestinian useuse fromfrom thisthis aquiferaquifer toto 2121 McmMcm/yr/yr withwith aa totaltotal numbernumber ofof
wellswells ofof 134134 (SUSMAQ,(SUSMAQ, 20052005))..



The Northeastern Aquifer Basin (NEAB)The Northeastern Aquifer Basin (NEAB)The Northeastern Aquifer Basin (NEAB)The Northeastern Aquifer Basin (NEAB)

The area of this basin in the West Bank is nearly The area of this basin in the West Bank is nearly 11,,067067..5 5 kmkm22. . 

TheThe annualannual groundwatergroundwater rechargerecharge ofof thisthis basinbasin isis approximatedapproximated toto bebe 145145 McmMcm..
ThTh t it i ii thth thth tt ff thithi b ib i hh kk l til ti b tb tTheThe mountainsmountains inin thethe southernsouthern partsparts ofof thisthis basinbasin havehave peakpeak elevationselevations betweenbetween
600600--918918 mm aslasl..

TheThe centralcentral andand northernnorthern partsparts ofof thethe NortheasternNortheastern BasinBasin havehave aa relativelyrelatively flatflat
toto hillyhilly topographytopography thatthat risesrises aboutabout 300300 toto 600600 mm aslasl..

ThisThis hillyhilly areaarea drainsdrains surfacesurface waterwater toto thethe westwest intointo shallowshallow wadis,wadis, whichwhich
rechargerecharge thethe coastalcoastal aquiferaquifer systemsystem asas theythey meetmeet thethe flatterflatter coastalcoastal plainplain..

TheThe numbernumber ofof thethe PalestinianPalestinian wellswells inin thethe NortheasternNortheastern AquiferAquifer BasinBasin isis 7676
ellsells ithith anan a eragea erage abstractionabstraction ofof abo tabo t 1616 McmMcm/ r/ r hereashereas thethe mostmostwellswells withwith anan averageaverage abstractionabstraction ofof aboutabout 1616 McmMcm/yr,/yr, whereaswhereas thethe mostmost

importantimportant andand thethe largestlargest utilizationutilization ofof thisthis basinbasin waterwater isis byby IsraelisIsraelis throughthrough
thethe wellswells andand springssprings locatedlocated outsideoutside thethe bordersborders ofof thethe WestWest BankBank..



The Eastern Aquifer Basin (EAB)The Eastern Aquifer Basin (EAB)The Eastern Aquifer Basin (EAB)The Eastern Aquifer Basin (EAB)

LargeLarge partsparts ofof thisthis aquiferaquifer basinbasin areare locatedlocated withinwithin thethe easterneastern
bordersborders ofof thethe WestWest BankBank..

TheThe areaarea ofof thisthis basinbasin isis estimatedestimated atat 33,,079079..55 kmkm22.. TheThe mountainsmountains
f if i hh hi hl dhi hl d ii hihi b ib i ii i li l ff bbformingforming thethe highlandshighlands inin thisthis basinbasin consistconsist mainlymainly ofof carbonatecarbonate
sedimentarysedimentary rocksrocks withwith deeplydeeply incisedincised wadiswadis drainingdraining toto thethe easteast..

TheThe surfacesurface waterwater dividedivide runsruns parallelparallel toto thethe axisaxis ofof thethe
mountainsmountains andand surfacesurface waterwater drainsdrains eastwardseastwards towardstowards thethe JordanJordanmountains,mountains, andand surfacesurface waterwater drainsdrains eastwardseastwards towardstowards thethe JordanJordan
RiverRiver ValleyValley withwith minimalminimal infiltrationinfiltration inin thethe carbonatecarbonate rocksrocks oror
soilsoil profileprofile duedue toto thethe highhigh degreedegree ofof slopeslope inin thethe wadiswadis..pp gg gg pp



The Eastern Aquifer Basin (EAB)The Eastern Aquifer Basin (EAB)The Eastern Aquifer Basin (EAB)The Eastern Aquifer Basin (EAB)

TheThe elevationelevation ofof thesethese mountainsmountains rangesranges fromfrom 600600--11,,000000 mm aslasl,,
i ldii ldi l il i diffdiff ff hh 11 300300yieldingyielding anan elevationelevation differencedifference ofof moremore thanthan 11,,300300 metersmeters

betweenbetween thethe highhigh mountainmountain peakspeaks andand thethe adjacentadjacent JordanJordan RiverRiver
ValleyValleyValleyValley..

TheThe majoritymajority ofof thethe EasternEastern AquiferAquifer BasinBasin areaarea isis locatedlocated withinwithinTheThe majoritymajority ofof thethe EasternEastern AquiferAquifer BasinBasin areaarea isis locatedlocated withinwithin
thethe areasareas featuredfeatured byby scarcityscarcity ofof rainrain inin general,general, whilewhile thethe westernwestern
partpart isis locatedlocated withinwithin anan areaarea featuredfeatured byby heavyheavy rainfallrainfall.. TheThepp yy yy
easterneastern aquiferaquifer basinbasin hashas aa safesafe yieldyield ofof 175175 McmMcm/yr/yr onon averageaverage..
TheThe numbernumber ofof PalestinianPalestinian wellswells inin thethe easterneastern aquiferaquifer isis 9595 wellswells

i hi h b ib i ff bb 2525 MM //withwith anan averageaverage abstractionabstraction ofof aboutabout 2525 McmMcm/yr/yr..



The Coastal Aquifer Basin (CAB)The Coastal Aquifer Basin (CAB)The Coastal Aquifer Basin (CAB)The Coastal Aquifer Basin (CAB)

TheThe coastalcoastal aquiferaquifer isis thethe mainmain aquiferaquifer forfor groundwatergroundwater inin thethe
GazaGaza StripStrip.. ItsIts depthdepth rangesranges fromfrom severalseveral metersmeters inin thethe easterneastern
andand southeasternsoutheastern partsparts toto aboutabout 120120--150150 metersmeters inin thethe westernwestern
partpart..

ItIt extendsextends alongalong thethe coastalcoastal stripstrip andand consistsconsists ofof sandsand layerslayers ofof
k kk k ithith i ti t ff ll dd d td t f ll df ll d bbkurkarkurkar withwith aa mixturemixture ofof clayclay andand sandstonesandstone followedfollowed byby nonnon
permeablepermeable layerslayers ofof marlmarl forfor aa depthdepth rangingranging betweenbetween 800800--10001000
meters,meters, followedfollowed byby layerslayers ofof limestonelimestone rock,rock, wherewhere salinitysalinitymeters,meters, followedfollowed byby layerslayers ofof limestonelimestone rock,rock, wherewhere salinitysalinity
exceedsexceeds 2020 g/lg/l ofof chloridechloride ..



The Coastal Aquifer Basin (CAB)The Coastal Aquifer Basin (CAB)The Coastal Aquifer Basin (CAB)The Coastal Aquifer Basin (CAB)

TheThe aquiferaquifer isis characterizedcharacterized byby highhigh porosityporosity andand permeabilitypermeability..

ItIt isis divideddivided intointo fourfour subsub--aquifersaquifers whichwhich extendextend 11--33 kmkm fromfrom thethe seacoastseacoast andand
thenthen unifiedunified together,together, formingforming oneone aquiferaquifer.. ImpermeableImpermeable andand nonnon--porousporous
clayeyclayey andand siltysilty layerslayers inin thethe formform ofof lenseslenses definedefine thesethese subsub--aquifersaquifers..y yy y yy yy qq

TowardsTowards thethe east,east, thesethese clayeyclayey lenseslenses thinthin outout andand disappeardisappear graduallygradually (Al(Al--AghaAgha,,
19971997)) ThTh ifif ii fi dfi d ii ll ii hh ii hh hh19971997)).. TheThe aquiferaquifer isis unconfinedunconfined inin manymany placesplaces inin thethe strip,strip, thusthus thethe
infiltrationinfiltration ofof contaminantscontaminants (sewage,(sewage, fertilizers,fertilizers, pesticidespesticides andand otherother sources)sources) isis
easyeasy throughthrough thethe surfacesurface soilsoil layerlayer..

TheThe annualannual rechargerecharge ofof GazaGaza CoastalCoastal isis aboutabout 5555--6565 McmMcm/yr/yr ..





Groundwater Aquifer Systems in the West BankGroundwater Aquifer Systems in the West BankGroundwater Aquifer Systems in the West BankGroundwater Aquifer Systems in the West Bank

FirstFirst AquiferAquifer:: TheThe ShallowShallow AquiferAquifer

SecondSecond AquiferAquifer:: TheThe UpperUpper AquiferAquifer

ThirdThird AquiferAquifer:: TheThe LowerLower AquiferAquifer

FourthFourth AquiferAquifer:: TheThe DeepDeep AquiferAquifer



First Aquifer: The Shallow AquiferFirst Aquifer: The Shallow AquiferFirst Aquifer: The Shallow AquiferFirst Aquifer: The Shallow Aquifer

TheThe HoloceneHolocene (alluvial)(alluvial) aquifer,aquifer,

PleistocenePleistocene ((LisanLisan Formation)Formation) aquifer,aquifer,

MioceneMiocene PliocenePliocene ((BeidaBeida Formation)Formation) aquiferaquifer andandMioceneMiocene--PliocenePliocene ((BeidaBeida Formation)Formation) aquiferaquifer andand

EoceneEocene ((JeninJenin Subseries)Subseries) aquiferaquifer representrepresent thethe shallowshallow aquiferaquifer..((JJ )) qq pp qq

TheyThey areare locallylocally importantimportant..



Holocene (Alluvial Formation) aquiferHolocene (Alluvial Formation) aquiferHolocene (Alluvial Formation) aquiferHolocene (Alluvial Formation) aquifer

ThisThis aquiferaquifer occursoccurs inin thethe JordanJordan ValleyValley..
ItIt isis importantimportant toto agriculturalagricultural usesuses..
ItIt isis builtbuilt upup ofof subsub--recentrecent terrigenousterrigenous depositsdeposits (alluvial(alluvial fans)fans) formedformed alongalong thethe
outletsoutlets ofof majormajor wadiswadis thatthat flowflow eastwardeastward toto thethe JordanJordan ValleyValley andand itsits thicknessthickness
rangesranges fromfrom 00 toto 100100 mm..gg
TheseThese alluvialalluvial fansfans areare stillstill accumulatingaccumulating afterafter largelarge floodsfloods andand consistconsist ofof debrisdebris
fromfrom neighbouringneighbouring lithologieslithologies whichwhich areare depositeddeposited accordingaccording toto theirtheir transporttransport
energyenergyenergyenergy..
TheThe yieldyield ofof thethe wellswells inin thisthis aquiferaquifer isis aboutabout 2020--100100 mm33/hr/hr.. TheThe waterwater qualityquality
isis variablevariable (from(from 100100 mg/mg/11 toto moremore thanthan 20002000 mg/l)mg/l).. EstimatesEstimates ofof transmittingtransmitting
propertiesproperties showshow thatthat thethe aquiferaquifer variesvaries fromfrom lowlow potentialpotential toto fairfair potentialpotential.. TheThe
alluvialalluvial aquiferaquifer oftenoften directlydirectly overliesoverlies thethe PleistocenePleistocene gravelgravel withwith whichwhich itit isis inin
hydraulichydraulic contactcontact..



Pleistocene (Pleistocene (LisanLisan Formation) aquifer/aquitardFormation) aquifer/aquitardPleistocene (Pleistocene (LisanLisan Formation) aquifer/aquitardFormation) aquifer/aquitard

TheThe LisanLisan formationformation isis notnot consideredconsidered anan aquiferaquifer oror anan aquitardaquitard butbut ratherrather
bothboth:: anan aquifer/aquitardaquifer/aquitard.. ItIt isis continuouscontinuous alongalong thethe JordanJordan ValleyValley andand variesvaries inin
thicknessthickness;; itit maymay bebe upup toto 200200 mm thickthick TheThe LisanLisan AquiferAquifer consistsconsists ofofthicknessthickness;; itit maymay bebe upup toto 200200 mm thickthick.. TheThe LisanLisan AquiferAquifer consistsconsists ofof
unconsolidatedunconsolidated bedsbeds ofof sand,sand, gravel,gravel, cobbles,cobbles, andand bouldersboulders separatedseparated byby
impermeableimpermeable layerslayers ofof salinesaline marlsmarls andand otherother lacustrinelacustrine depositsdeposits.. TheseThese depositsdeposits

dd ff l il i kk ff lili d l id l i dd hh i hi h dd ddareare composedcomposed ofof clasticclastic rocksrocks ofof limestone,limestone, dolomite,dolomite, andand chertchert withwith aa sandsand andand
clayclay matrixmatrix thatthat formform alluvialalluvial fansfans.. ItIt extendsextends fromfrom JerichoJericho inin thethe southsouth toto MarjMarj
Na’jaNa’ja andand lowerlower WadiWadi Fari’aFari’a toto thethe northnorth..

TheThe aquiferaquifer suppliessupplies agricultureagriculture inin thethe JordanJordan ValleyValley.. BoreholeBorehole yieldsyields varyvary fromfrom
2020 toto 100100 mm33/h/h WaterWater qualityquality isis variablevariable withwith chloridechloride concentrationsconcentrations fromfrom 50502020 toto 100100 mm /h/h.. WaterWater qualityquality isis variable,variable, withwith chloridechloride concentrationsconcentrations fromfrom 5050
mg/lmg/l upup toto 22002200 mg/lmg/l inin areasareas influencedinfluenced byby saltsalt domes,domes, hyperhyper salinesaline brinesbrines
and/orand/or DeadDead SeaSea waterwater inflowsinflows southsouth ofof JerichoJericho.. TheThe sulphatesulphate concentrationconcentration
ii ff 100100 /l/l ii thth tt tt 900900 /l/l J i hJ i hrisesrises fromfrom 100100 mg/lmg/l inin thethe westwest toto 900900 mg/lmg/l nearnear JerichoJericho..



MioceneMiocene Pliocene (Pliocene (BediaBedia Formation)Formation) aquiferaquiferMiocene Miocene –– Pliocene (Pliocene (BediaBedia Formation) Formation) aquiferaquifer

ThisThis isis thethe lowerlower partpart ofof thethe DeadDead SeaSea groupgroup.. BeidaBeida consistsconsists ofof threethree
lithologieslithologies,, wellwell--cementedcemented conglomerates,conglomerates, highlyhighly permeable,permeable, somesome induratedindurated
marlmarl andand sandstonesandstone andand fewfew freshwaterfreshwater limestonelimestone ofof minorminor aquiferaquifer potentialpotentialmarlmarl andand sandstonesandstone andand fewfew freshwaterfreshwater limestonelimestone ofof minorminor aquiferaquifer potentialpotential..

BeidaBeida isis ofof locallocal importanceimportance atat thethe northeasternnortheastern boundaryboundary ofof thethe WestWest BankBank ininpp yy
thethe JordanJordan ValleyValley andand WadiWadi Fari’aFari’a especiallyespecially nearnear thethe BardalaBardala andand EinEin BeidaBeida
areasareas..

TheThe thicknessthickness ofof thethe threethree combinedcombined lithologieslithologies cancan bebe upup toto 350350 mm inin placesplaces..
However,However, thethe aquiferaquifer isis ofof limitedlimited extentextent andand inin mostmost placesplaces onlyonly aboutabout 100100 mm
thickthick..

WaterWater qualityquality inin thethe aquiferousaquiferous conglomeraticconglomeratic portionportion isis goodgood (about(about 7070 mg/lmg/lWaterWater qualityquality inin thethe aquiferousaquiferous conglomeraticconglomeratic portionportion isis goodgood (about(about 7070 mg/lmg/l
chloride)chloride)..



Eocene (Eocene (JeninJenin Formations) aquiferFormations) aquiferEocene (Eocene (JeninJenin Formations) aquiferFormations) aquifer

InIn thisthis aquiferaquifer groundwatergroundwater normallynormally occursoccurs withinwithin 100100 mm fromfrom groundground surfacesurface
andand forfor thisthis reasonreason itit isis extensivelyextensively usedused forfor irrigationirrigation..
II ii ff li ili i lili i hi h h lkh lk hh b db d dd ll ThThItIt consistsconsists ofof nummuliticnummulitic limestonelimestone withwith chalk,chalk, chertchert bandsbands andand marlmarl.. TheThe
limestonelimestone isis ofof limitedlimited thicknessthickness andand containscontains chalk,chalk, chertchert andand intercalationsintercalations ofof
marl,marl, whichwhich reducereduce thethe groundwatergroundwater supplysupply potentialpotential ofof thethe aquiferaquifer.. ItIt hashas
limitedlimited storagestorage andand waterwater transmittingtransmitting propertiesproperties..
TheThe yieldyield ofof thisthis aquiferaquifer isis highlyhighly dependentdependent onon rainfallrainfall.. TheThe thicknessthickness ofof thisthis

aquiferaquifer rangesranges betweenbetween 9090 –– 670670 mm..aquiferaquifer rangesranges betweenbetween 9090 670670 mm..
AnAn individualindividual wellwell yieldyield isis inin thethe rangerange fromfrom 2020--100100 mm33/hr/hr..

WaterWater QualityQuality tendstends toto deterioratedeteriorate towardstowards thethe JeninJenin areaarea duedue toto overover--pumpingpumping
andand heavyheavy irrigationirrigation activitiesactivities.. TDSTDS reachesreaches 16501650 mg/lmg/l inin somesome partsparts ofof thethe
aquifer,aquifer, whilewhile chloridechloride concentrationconcentration reachesreaches 679679 mg/l,mg/l, whereaswhereas thethe averageaverageq ,q , g/ ,g/ , gg
nitratenitrate concentrationconcentration inin thethe aquiferaquifer isis 4141 mg/lmg/l..



Second Aquifer: The Upper AquiferSecond Aquifer: The Upper AquiferSecond Aquifer: The Upper AquiferSecond Aquifer: The Upper Aquifer

ThisThis aquiferaquifer consistsconsists ofof::

TuronianTuronian (Jerusalem(Jerusalem Formation),Formation),

UpperUpper CenomanianCenomanian (Bethlehem(Bethlehem andand HebronHebron formations)formations)UpperUpper CenomanianCenomanian (Bethlehem(Bethlehem andand HebronHebron formations)formations)..



TuronianTuronian (Jerusalem) aquifer(Jerusalem) aquiferTuronianTuronian (Jerusalem) aquifer(Jerusalem) aquifer

ThisThis formationformation consistsconsists ofof massivemassive limestonelimestone (sometimes(sometimes thinlythinly beddedbedded
limestone),limestone), andand dolomiticdolomitic limestonelimestone withwith wellwell developeddeveloped karstkarst featuresfeatures..

ItIt isis partpart ofof thethe UpperUpper Aquifer,Aquifer, butbut itit isis isolatedisolated fromfrom thethe mainmain partpart ofof thethe
UpperUpper AquiferAquifer inin thethe southsouth andand partsparts ofof thethe easterneastern WestWest BankBank whereverwherever thethepppp qq pp
underlyingunderlying BethlehemBethlehem FormationFormation becomesbecomes aa weaklyweakly permeablepermeable aquitardaquitard..

ThTh J lJ l F iF i ii ff ll l ll l di ib idi ib i dd hi khi k ii hhTheThe JerusalemJerusalem FormationFormation isis ofof largelarge laterallateral distributiondistribution andand thicknessthickness inin thethe
TulkaremTulkarem andand QalqilyaQalqilya areasareas (approximately(approximately 130130 mm thick)thick).. ItIt formsforms aa goodgood
aquiferaquifer especiallyespecially wherewhere thethe saturationsaturation thicknessthickness isis inin tenstens ofof metersmeters..

WaterWater qualityquality isis generallygenerally goodgood butbut inin somesome areasareas therethere isis evidenceevidence ofof
deteriorationdeterioration becausebecause ofof pollutionpollution byby sewagesewage andand agroagro--chemicalschemicalsdeteriorationdeterioration becausebecause ofof pollutionpollution byby sewagesewage andand agroagro--chemicalschemicals..



Upper Cenomanian (Bethlehem and Hebron Upper Cenomanian (Bethlehem and Hebron pp (pp (
Formations) aquiferFormations) aquifer

TheThe UpperUpper CenomanianCenomanian aquiferaquifer consistsconsists ofof thethe BethlehemBethlehem andand HebronHebron
FormationsFormations whichwhich areare mainlymainly interbeddedinterbedded dolomitedolomite andand chalkychalky limestonelimestone..
II hh hh dd ff hh WW B kB k hh B hl hB hl h F iF iInIn thethe southernsouthern andand easterneastern partpart ofof thethe WestWest Bank,Bank, thethe BethlehemBethlehem FormationFormation
isis consideredconsidered anan aquitard,aquitard, whilewhile toto thethe northnorth andand westwest itit hashas aquiferousaquiferous
characteristicscharacteristics..
TheThe AquiferAquifer isis anan importantimportant regionalregional sourcesource ofof waterwater supplysupply forfor domesticdomestic usesuses..
ItIt isis heavilyheavily exploitedexploited inin thethe areasareas nearnear TulkaremTulkarem andand QalqilyaQalqilya.. TheThe wellwell yieldsyields
rangerange fromfrom 4040--400400 mm33/hr/hr.. TheThe wellwell depthsdepths areare lessless thanthan 400400mm withwith somesomerangerange fromfrom 4040 400400 mm /hr/hr.. TheThe wellwell depthsdepths areare lessless thanthan 400400mm withwith somesome
exceptionsexceptions.. TheThe depthdepth toto waterwater isis rarelyrarely moremore thanthan 200200 mm belowbelow groundground
surfacesurface.. TheThe AquiferAquifer hashas highhigh rechargerecharge valuesvalues.. ItsIts waterwater qualityquality isis generallygenerally
goodgood ((3030 7070 mg/mg/11 ofof chloride)chloride) TheThe LowerLower YattaYatta FormationFormation hydraulicallyhydraulicallygoodgood ((3030--7070 mg/mg/11 ofof chloride)chloride).. TheThe LowerLower YattaYatta FormationFormation hydraulicallyhydraulically
separatesseparates thethe twotwo regionalregional aquifersaquifers (Upper(Upper andand LowerLower Aquifers)Aquifers) acrossacross mostmost ofof
thethe WestWest Bank,Bank, althoughalthough toto thethe north,north, thethe presencepresence ofof YattaYatta limestonelimestone givesgives
ii tt ii ii dd W tW t l ll l (h d )(h d ) ii thth UU A ifA ifriserise toto minorminor springssprings andand seepageseepage.. WaterWater levelslevels (heads)(heads) inin thethe UpperUpper AquiferAquifer

areare generallygenerally higherhigher thanthan inin thethe LowerLower AquiferAquifer..



Third Aquifer: The Lower AquiferThird Aquifer: The Lower Aquiferd q qd q q

TheThe AlbianAlbian (Lower(Lower BeitBeit KahilKahil Formation)Formation) andand toto aa lesserlesser extentextent thethe AlbianAlbian
(Upper(Upper BeitBeit KahilKahil Formation)Formation) andand sometimessometimes thethe lowerlower partpart ofof YattaYatta
FormationFormation formform thethe LowerLower Aquifer,Aquifer, whichwhich isis aa deepdeep confinedconfined aquiferaquifer acrossacross
mostmost thethe WestWest BankBank..WW

ItIt isis aa regionalregional sourcesource ofof drinkingdrinking waterwater.. IndividualIndividual wellwell yieldsyields acrossacross thethe WestWest
33//BankBank rangerange fromfrom 150150--450450 mm33/hr/hr..

WellWell depthsdepths varyvary fromfrom 500500 toto 850850 mmWellWell depthsdepths varyvary fromfrom 500500 toto 850850 mm..

TheThe highhigh waterwater bearingbearing capacitycapacity andand productivityproductivity isis owedowed toto thethe greatgreat thicknessthickness
ofof dolomiticdolomitic limestoneslimestones andand limestoneslimestones..

WaterWater q alitq alit isis generallgenerall goodgood ithith chloridechloride al esal es inin thethe 2020 5050 mg/mg/11 rangerangeWaterWater qualityquality isis generallygenerally goodgood withwith chloridechloride valuesvalues inin thethe 2020--5050 mg/mg/11 range,range,
thoughthough slightlyslightly higherhigher salinitiessalinities havehave beenbeen encounteredencountered towardstowards thethe JordanJordan
ValleyValley..



Fourth Aquifer: The Deep AquiferFourth Aquifer: The Deep Aquiferq p qq p q

LowerLower AlbianAlbian ((EinEin QinyaQinya)) aquiferaquifer

NeocomianNeocomian ((RamaliRamali)) aquiferaquifer

((OxfordianOxfordian) ) MalehMaleh aquiferaquifer



Lower Lower AlbianAlbian ((EinEin QinyaQinya) aquifer) aquifer(( Q yQ y ) q) q

TheThe aquiferaquifer isis notnot yetyet understoodunderstood andand itit seemsseems therethere isis aa greatgreat changechange inin thethe
characteristicscharacteristics ofof thisthis aquiferaquifer fromfrom thethe middlemiddle toto thethe northnorth ofof thethe WestWest BankBank..

InIn general,general, thethe aquiferaquifer seemsseems toto bebe ofof lowlow potentialpotential.. However,However, itit waswas testedtested
whilewhile drillingdrilling EinEin SeniaSenia WellWell NoNo..77 inin RamallahRamallah DistrictDistrict..

TheThe testtest showsshows thatthat itit hashas somesome lowlow aquiferaquifer potentialpotential thatthat isis notnot reallyreally
sufficientsufficient forfor pumpingpumping waterwater fromfrom ititsufficientsufficient forfor pumpingpumping waterwater fromfrom itit..



NeocomianNeocomian ((RamaliRamali) aquifer) aquiferNN (( ) q) q

ItIt isis mainlymainly ofof NeocomianNeocomian ageage ..

ThTh R liR li ii dd ff i ili il d td tTheThe RamaliRamali isis composedcomposed ofof primarilyprimarily sandstonesandstone..

VeryVery littlelittle informationinformation isis availableavailable onon thesethese deeperdeeper sedimentssediments becausebecause fewfewyy pp
wellswells penetratedpenetrated toto thesethese depthsdepths..

EdwinEdwin && PaulyPauly,, Phillips,Phillips, andand JohnJohn MecumMecum oiloil companiescompanies drilleddrilled deepdeep
explorationexploration wellswells forfor oiloil inin HalhulHalhul ((HalhulHalhul NoNo..11)) inin HebronHebron District,District, andand AbuAbu
ShkeidemShkeidem (Ramallah(Ramallah NoNo..11))..

TheThe logslogs forfor thesethese wellswells suggestsuggest thatthat RamaliRamali aquiferaquifer consistsconsists ofof sandstonesandstone ofof
olderolder formationformation ItsIts thicknessthickness isis abo tabo t 7070 metersmetersolderolder formationformation.. ItsIts thicknessthickness isis aboutabout 7070 metersmeters..



((OxfordianOxfordian) ) MalehMaleh aquiferaquifer(( dd )) qq

TheThe MalehMaleh aquiferaquifer systemsystem isis mainlymainly ofof OxfordianOxfordian ageage fromfrom thethe JurassicJurassic
periodperiod..

ItIt isis mademade upup ofof dolomiticdolomitic limestone,limestone, interbeddedinterbedded ferruginousferruginous limestone,limestone, andand
marlsmarls..

ItIt isis thethe lowestlowest aquiferaquifer systemsystem expectedexpected inin thethe WestWest BankBank..

ThereThere isis veryvery littlelittle informationinformation onon thisthis aquiferaquifer systemsystem becausebecause nono monitoringmonitoring
oror productionproduction wellswells havehave beenbeen drilleddrilled toto thisthis depthdepth..
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