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14 INTRODUCTION: -

- iooiéaThéafﬁagﬁemiﬁélxiﬁgqomfors:Jafdan-ts:makingjsteady:ﬁrogfess
-'in*thé;ééoﬁoﬁiﬁ‘déﬁeldpmeﬁtLdffthé%codﬁthi,'HOWever,:jlmited
| dv;ifaﬁijitj 6fiwater§whiﬁh'ls 6ﬁe_bfﬁrare~resourcés‘in the -
country hés atall ‘tines' been th obstdclds.’ Great afforts
Haveébéen ﬁadéuﬁfor?ﬁhe?se¢t0r350f7water résourdes-devefopmént.-._
__ﬁakfﬁg*invéSEments¥*ofraboutﬁone=§jxth bf'the national hudget.

The ‘efforts . will be'cdntiﬁued ih the years to come.

| 1002 'Hmong;éevéfaliheasﬁréSftékén by the Governient for this
.éectoﬁ;ﬁtﬁezwafef_nuthoeit§~affdofdan7(wAJ)-was established in
1933¥méihl?ffﬁﬁrthe7purpose-toxdope-with.the rqtionalizatfqn of
waféﬁ‘éiloéétioniln'eniibé.fiofdén;i3<1'f

1003 ‘The largest ;wéter_coﬁsuming area of municipal and
_-iﬁdﬁstﬁfal (M~&¥I)Fﬁatef3infthd-country'isithe Greater Amman area
iﬂiwhichimbre-thénfﬁneﬁhaifgoflfha-natioh's population is
coﬂcéﬁtratéd. nThié~arba-éhOWedianfexplosive increase in-” "
ﬁépﬁiationiiﬁ¥fheéreceﬁtrﬁeérs, énaitheawater supply has
Goﬁsté&tly'béedfdeficient;i'Ihcréasing-tfeﬁd‘of demand for water
iéiforeséeh*to cdntiﬁué::aiso;in'thé*future; Some projects: have
:béénfand7Will_benimp!emenfed-“toraugmenf the water supply to this
area;b?ﬁéverthQIQQS;:it is anticipated that the water supply to
_thefareéi‘will;come-tofa limit if water sources which has not

been' clarified are not put into consideration.

1004 :The*Hadi“Mujiﬁ hasin is:lovated adjacent to the water
c0nsuminébaééa;‘vﬁﬁtflowﬁfrOm the basin consists of the base

flow, which is small fn=compariSOnrwith the size ~of the basin;

N



" and the: f1g0 flow which fs only. observed in - tho six rétay

| mohthééﬂffﬁeﬁbaéeffIOw:Iswdépéﬁdeﬁfeoﬁ'sﬁallbwkaqﬁifers iﬁﬁfhé.
bésln:f«Bch.base_flow“aﬁd-flOOGEflow are discharged to the Dead
';Sea ﬁiihdut beins'uséd.' On the'éther hand; the basin has a
éénéidéréblé:aﬁ?uht of ‘groundwater resources especially in the
:uﬁpen;Sésin'sitda%ed:on the ‘hishland. Part of the groundwater . .
resources In’ the ubpor -basin have in fact been developed and used
for the water sﬁpply to Amman and fof.the private seetors for

agriculture.

1005 Howefer, the water resources in Lhe Mujib basin has not
-béen_investigaféd.and studied in detail as yet. Despite the
broximity to-tbejwater consuming 6enter, the Mujib groundwater
lréSQcheﬁ has.not been.fncorpofated_in the water master plans of

nation-wide scale.

1006 Thus the Goyernmeht_df Jordan decided to impleméht the
hydrogeological and wafer Qse-stﬁd& of the Wadi Mujib Watershed
(the Study), and ﬁequested the vaefnment of Japan to provide the
-required té6Hhi6al-ass}stance..:In résﬁonse.to:this Eequesf; the
ﬁovéfnmént of Japén ﬁhrough the'Japaﬁ International Cooperﬁtion
Agency (JICA). the official agency for the.implementation of the
_technical cooperation hrogram§ of'the Government of Japan,
conmenced to undeftake‘the study with emphasis on the
hydrOSéoiogical_study.in c¢lose cooperation with the Government of

Jordan through WAl as an executive authority of the Study.

1007 JICA orgénizeﬁ a Preliminary Study Team and dispatched the
team to Jordan in June 1985. The Scope of the Work for the Study

(tho S/W) was agreed upon in July 1985, Entire text of the S/W-

-2—.



j{dféfﬁécﬁ?d.heretba_ :JiCA:futh¢r‘onganizéd:tﬁefStﬁdy‘Team {tha

Team)anddlspdbthed ‘;i'_ﬁ:'_to;-i!'dr_:d:én:fin-'llat_é ‘ﬂqtob'ér ‘31"'38'_5. The Toam

:f¢¢mmén60d?the_works fmmediately after the arrival,
1008 This Is an Incoption Report dealing with the plan of
| . Qéerétix}n “of, iﬁh’efz.s.ti;di?béifmd on.:the, aafeed $/4.as well as.on the

" initial ftodings obtained: through the site visits, ... .



2. THE STUDY

A Present Status :j:é"n' 4 heeds .

'ZiOII:fhé-ﬁﬂJib'Baéih i The bagin of Wadi Mujib is located to
"the outh of the capital eity: Amman’ Yadi’ Mujib river system

vonaists of Wadi Wala and Had; Muilb which Join at a point:

| dPPPOXImOtelJ 2. 5 Pm from the Dead Spa Wadl-Mujlb-flnaiiy :

'd&boubhes to the Dead Sea Fatchment arca s 6, 750 km2_ - |

':OHSISting of 2, 000 km2 uf Wadl Wala and 4, 700 kmZ of Wadi Mqub

The hasin 1s approximately 120 ko long and 60 km w1de (Ref Flg 1

a Ndp of \tudJ Area)

2162 JAli“thé'Tbibutarié of Wadl Mujib orig;nafe on highland,
.:rangsng from 700 n to 800 . in elevatlon.. These-tr:butarles

: :flowhdownﬁ~Joinnng~one after;another with coﬁparatively gentle.
slopés-on the hlghldnd. and w1th stpep slopes in the mzdd}e and

_Iower redchea through canyons and gorges blevat;on-qi-;he

egtuary 1&_&99 0 beiow sea level as of_lgsa.

2103 -Thé basin belongs: to thé'seﬁi-arid.area.=-Yearly
Preciniﬁation'vanfés from'350'mm in the northfﬁestern-corner te
50'mm-orgleés=in:the.southfééétern‘corner,-and=about70ne'half'of
thé'baéfnfr@¢eives,onlv‘lﬁSsﬁthan_150.mm. * Upper reacheg*bf.moSt
of the tkihutaries éﬁe.dry in the dry seaSOnjnBut carry fleod
'dfschargé in thé-raihy"seasdﬁ”fPOm}Hovember thrdugh‘ﬁpﬁil
Perenn:al baseflow is seen on- tha uniy lower most reaches. but
the d:scharge, dpproyimately 1.2 a3/s, is- extrcmeiv small as

compared=thhathewSIZe of ‘the ‘basin. . Majority of both of the

R



:'bééé?énd Sufﬁaééificws;a?e“diééharged?to'theiDead,Sea:withOut

Cbelag used, Lo L i

2104‘ifGquhaﬁhy»ffLThé‘DeSért'Highway'whichﬁties_the capital to.
the2§qievsé9'ﬁqyt~hqéﬁb‘nuh3itﬁrough-the basin on the:highland

| desert. . The Kiﬁgs*Highwayabuns“hetﬁeeﬁﬁthe‘Desert-Highway and
tﬁe‘Deadeea‘linkihégthe~Ioéal'towns and:thé.vilrages: Being
sémiﬁaﬁid,*the;lands-in the basin are not’uéed for agriculfure
nﬁéept=f06¥limfted?hﬁmber ofyfarm3'0nxthe northern ‘part of
highland aﬁd:on‘théeﬁiparian-étrips*along'the rivér courses dn

the lower reaches.

2105_;Poﬁﬂiatjbnfis'scarcg.r Hotablewtowns are'Karak*iécated'On_
the,south—weébern_wétershed;uJizavanerhiban.- Thée Uucen Alia-
lhtéhnational.hirport is . «ituated in the .vorthern part of the
baéfn;~ Madabércity js-locatedloutside.bqt.close;Eo_the
nOrthwgste?nfwgtershed,u Exiéffns fertile facmlands nedr Madabs
~ and Karak%a?e?loéafedroutsfde:but adjacént to_the-northfwestern

| ‘and south-western parts. of the watershed respectively.

.2106 Amman, the capitai as well as the largest city of the

néiionbhaving é.popblabfonrgf 0.73 milfioﬁ as of 1084, is located

adjacent to the -northern edge of the watershed. The Greater-

B Amman:aréa. defined as éﬁ:aﬁea within 30 km radius centering ..

sbout nmmén.~encpmp93393'such:big.cities énd towns. as Zarqa,
Madabo, and Salt. - This area has an overlapping. portion with the

Mujib basin:- More than one half of the nation}s population is

concenirated in ‘the Greatér Amman Area.

2107 Hydrogeology ¢ Muiib groundwater hasin is compased of



4Cretavpnns Ilmeutone and qawdstone wnth total Lhickness of mora
 than 15000, m'n‘The aguifer: unlt is-composad -of (1) limestone
'dquifer unit ln BZ/A? format:on which is recharged by raxn, (2)
Ilmnstone quifer unlt i AG/AI formatlon dnd (3} -deep S&Hdbtﬂﬂﬁ
aquufpr unit:in; Kurnub and Disi formations whlch store huge:-
-.dmount of - fOSSlIe xroundwater. Pruduotlve aquifers are
prellmlnary recognlapd in: l;mestone formations of B’/A? :
_Perennla! haqe f!ow which appears on the lower reaches of de:
wdla and Wadi Mqub is mainly dependcnt on the. aqu:fers in.

| !fweetone (h -7 to- Al) unit. and. sandstone. (X2 and Kl to D) un1t

2108 . Frounduatur basin in the Muilh watershed is preliminary
dlulded into three sub b?SlnS R northwest Mulib basin" which
covérs the most a.ea in the Yala watershed and (2) -South-east
‘Muiib basinT hhlch COVErS:: the most part En the Mujib basin and
(3) "east Désert. babln wh;ch,xs located along. and to. the east'of
.Désertrﬁighwayxzc_Groundwater‘in the west Medib basin.flows-from-
'thé~éast&fo-thewwest-and discharéed to the Dead Sea. (On the
other hand groundwater flow in the east Desert deln f!ows out to

' north east dlscharged to the: Azurak area with minor recharge.

2109a Grdundﬁater resoufcosﬁk;:ﬁhoundwater is a hajor_water
source of drinkinglwater in Jordan and conceived to be a best
futire: water éourcé:ib view of aquality. Part of the groundwater
| resoufbes located close td‘tha Greater Auwman afea and northern
Jordan have a}rehdy'been exploited for the municipaf;_industrial
and irnigdtinn:puhposes;l'ltijndicates'that even allowing to.
transmit groundwater fot_long disﬁance, these source are-

aconomical to-be developed. .



 .2110 water qupplv in the broater Amman area, consisting mostly
of muuic;pal water supply dnd partly of indushr:al water supply,
.largejy-dependSJuppp locaj wells. Water consumption per capita
is low in gehefgi. ﬂowever; because of a rapid iﬁcrease:in
Qbhulutiqn;'thé #ab9rlsupb|y has always been deficiant., . A ldrge
5 pbrtion,of.the”hétiona}‘ budget had bean spent to coﬁe'witﬁ the
k _ghlérgiugfdémaﬂ&s'for water. 7Nc§er§héléssﬁit is forécést that
the arsa will suffer from a water deficit befbfe the turn of the
ceﬂﬁur}%if néw-yéter‘50urces which have not been incorporated in
the'existing plans, like that of the Mujib basin.' are not taken

into accouint.

2?11 .Preéeﬁt Watér-use”ih_the'ﬁujib basin: Water supply to
hmman from the Mujib basin:ie made ffbm.the Jiza, Siwaqa and
Qatrana well fields. Vater from the Sultana well field 15
'supplled Lo Karak In the northern part of the basin, irrigation
farming by: groundwater is widely. made- by the private sectors.
Smal] 1rr:gatlun farmlng in. the middfe and lower reaches ot Wadi
'Wala depends- on the. groundwafer and base flow resPectively

| Water .or-the Abyod Phcsphate Project located in the south of the

_basin is éupp}ied-from_the Yadi Ab&od wéli.fiejd;

2112 Nééd= Fherefore. the water resources. in the Mujib basin,
whlch has not yet been studled in detali and the water resources
“are still uot fully used, Is thought to be a possible relief to
the water supply to_ﬁmman.f-hlso the water of the Majib basin has
~ such advautages as’a pro#imity to fhe'water consuming: arcas as
well “as an availability of water resourcé entirely within the
territory-uf:Lﬁe Kinédom.. On: the other band, use of ‘the Mujih

-7 -



:basln 'S water within the baqln w:!l ccntribute to Lhn regfonal
'development of tho locality.,

‘:.:;,-';a_i-ﬂ' :: IETRN A

Bisliivial Findings

2201’-Genéra{': Serxes of: fact® Flinding toursiverd: made’ coVerlng
_maJority of the MuJIH basin ‘down o' the ostuary, the Jordan
valley: 1ndvthp water vonoumzng aréas: durlng the rerlod’ of
”Hovember I 4o 2151 1985 accompanzed by the counterparts senlor
'off:clais ‘of WA, . Thnuugh ‘these faet findlngs tours as We}l ‘a8
_through ‘the informatién Elven by the: offlcialq con(erned ‘the
B :Teamfobtqined!many lnittal.flndlngsmbased on-whlch-the Study will

| EevdlfectedguL'. |
. 2202' Hydrogeoldgy= Base flow measurement at the conflusnce of

'_Wadi MUJlb and Wadi Hala is being carried out by Water Resources

o Departmenf of ! wﬂI zncluding the itemsiof flow dlscharge. electric

ﬂonductlvity {ErC ) and totsl dissolved solid (T.D.$).
':Followlnas_are-thearesults-ofirecent;base flow measurgmentiwhi¢h

 wascaréied out ‘at the énd of dry scason on 16 October 1985:

Wadi'* Flow Dischargs-(11t/s) E.C. (niceonho/em) T.D.S (opm)

CMalat i R TET e oo 158000 ¢ 980
MBSO 3B o 2,070 1 1,325

_ ?onfluence 1,100+ oo 1,080

. The ‘baso fiow in the Wadi’ wala is supplled from: aqu1fers of
' ilm@stone unit. in B2: through Al: format;ons.-- The base"flow in
the Wadi Hujib is supplied from the aquifers of limestone units

In A3 through Al formations snd sandstone units in K2 through K1

- 8 -



- forkiationss. .

.2203  Groﬂﬁdwatéﬁ5fe50urcé -'f'PurtialVdﬁVelopment-bf'thé
rrnundwater in: the baqin ls aireddy under vdy..Exbracted |
'.aroundwater is used for Phe water: supp!y to: Amman, local - _
ierigation andfdomestzc‘uses; AExistxng%well-fleldssof'ﬁastal and
Siwaqa supplied-7 HCH. Tn: 1983, or 22 % of the:totsl wator use.of
‘fhé%city of'ﬁmman. Slﬁé@a well field was further deveioped,_and
' _]2 prodUctiﬁe.weEIs wofe dhiiled | The ﬁdmpihe capaéitj.as of
1985 ié*lOuS;FCM' Groundwater wells in-the basin dmount to- 300
in-. tetal conslstlng of about 250 private wells and: about 50
Governmental-wells-which are-belng*used for domestic water -
qupply: These wells were: drilled. mostly in B2/AT limestone

form&tloncwlth varying depths from: 200 to 400 .

"22641~Groﬁndﬁéterféxﬁldﬁatfon :iIntensive egplorétofy drilling
program Is being éarried,out;by ﬁAJ‘inéluding-: (1} 18 horeholes
Witﬂlvaryingideﬁthélfrom 200 tQ'ZSO-mglocated in.phefmiddlé
'.neaches'bf Wadi Nélé-érdﬁﬁd'thé Kfﬁgs Highway bridge'to sound the
productlve aqulfvr in Aalun (A7 through A2) Formation and (2) 3
boroholes w:th depths from 500 to 750.m which. are sunk in the
middle PG&ChQS‘Of"%dIEMUJIb around;the.Kings Highway bridge to
sound. the deeb sandstone aquifers of Kurnub and Disl formation.
.jn additlon to WAJ s program. HRA performed exp]oratory well
'drlllxng program in the oil shale field. whloh is located in.the
-59utharn;partwof~the‘Mqub_basnn.__ Altogether 16 production
wells and 12 observatiop boreholes. have been drilled in B2/AT .
Formation. :Data from these wells will be fully used for

groundwater model-of the Study.



'zzos Surface water dpvalopmcnt The damsutes proposed heiore
isuch as: the: Rume:l and Hukhei!d sltes with.a few s upplemental

: sltea would nob e favo:abie for high dams from. teohnxcal view
:';pOInt as yell 48 means of water use. They are;iucatgd,so_low in
_eJevatxon=Lhat.yaten;from ;hgse;reservbirs;needs=to;be pumped 4p
by-300. 1 to 600" - gxcept: forﬁareafiocatéd below. -1 they are
u%ed for: haghland 1rrlgdtion, coste of wdter would becone very

"hlgh

.7'2266=:TheSe_$itesfhave}favoréb}e‘topographjes both for dams and
reéervoiré.'. On each site, héwé#ér, B2/A7 limestone unit which
is*pérvibﬂsQEnd-rfch{jh:céﬁities*are'existiug; and thereby! thare
. are.éreab:pdséihf!ities}ofrheavypleakage of Water; : In-other -
.#orés.athese Sites;are:nbt_favbrablé_fOr;the'yearFround;sto&agea
ofrflbédfouiflows;L.;Lfké}ibood.]sJSeen aiohg'the whole stréfches'

“of fower' reaches of Wadi Wala: and Wadi- Mujib.

2207 The f1ood outflow use will be canceived as follows: .
namely, o |
= Serles-of . dans are’to be planned on the middle and
' 1cupper reaches: 1nciud1ng those proposed previously, -
' *iDams w1ll have function to store flood water
wchnsnderlng the*recharglng'of:groundwater-and sediment
':trabﬁing,:';' G |
~:As the éﬁouhdwatér fiqw'td the”west'of_the groundwater.divide-
:nivafinallyiéoncontfated"to-the ehtuary;‘such*rechhvginé-will
-q,relnforce not only the yie!d of" grOUnduater on’ thc htghland but
“also  the. base flow’ on. the lower reaches.
-?‘Such damSites are mainly_to be selected relatively at high

“e1evati0ns;for'minimizinefthe-required-bumpfheadsras well as

“-10“



. For-elfedtusting the recharze; -

ﬁﬁrbamélafé?fblﬁﬁilow tn-cﬁﬁSIderatibn'df'iéakﬁgé;”-r

ﬂ}éb?ihe rivér:training”isﬁtofbé cOnéideréd-onffhé upper
reachiés of=theﬁséuthe}n=t?ibutééies;g'-At.¢¢asent;;stagnént
ﬁatérﬁoﬁisuCh:xceadﬁesiis*bhly'effeétiveqto.Feéhargé
fﬁrﬁuﬁdﬂétér:dutsfdé?ihe‘gfouhdwater'divide_and to ihcrease -

: cyﬂporation. YwHence;;it-ié*desirablﬁ tb switchzsﬂch.
_reéharging to the ateas.iﬁsfde the divide. River training works
bi whichfétagnaﬁt_water-codld.fiow out sﬁiftly to the inside

area of ‘the divide is. thought effective.

2208 5#?1¢d!turé;§nd.irriGatfonF::Both-of-rﬁinfed-and_irrigated
fﬁrméa;ahéfmade.;aThekrainfed:areaiis IoCated:around_Hﬁdaba,-

7 Jiza;§ZabiB;}Dhibéh.énd{KaEak§ 'Main}érobs are whest, barley and
sotie kinds of-ffuité;'fThe ground.water~irrigation=s§hemes have
begnie#Pldftédabyfbrivéte.sectorfdn~fhe hiﬁhfand especially in
_Hadéba‘andijiza areas, Main erops are vegetables such aé tomato,
cucumber,.éggplant; water melon and caulif lower. .Sqme of the
fsﬁrféce:wétéf'ééSouféeézfnrthé Mujib basin is also used-for
sma]]ﬁsca]é_farms=onmtheinérrd#-strips'along the rivers. Main

crops are ‘almost same as:in the groundwater -irrigation schemes.

2é09 Soils: Soil.type'in the Nujib basin is sencrally
'élassifiedginto;gwo'sofl Qroﬁps,-namely.Yermosol and.Xerosoi
which terminologﬁ;is.defined by FAO stahdard. The Yermoscl is
expanded‘ih:dryuareanwhere rainfall is less than. 150 mm a year.
Majority of ‘the area where the rainfall. is more than-200 mm is

~covered by the ‘Xerosol.:

ZQIOH'Ir?Igation.area=wiﬂsifnr the drrigable area, three blocks

"'11 -r’.



7'”are tentatlvely ldnntified;ﬁrhey dre (I) EX1qbing farm lands near
'-Nadaba, £2) existing farw lands near Karak and (3). 9 bolt on- the
highland conLLrlna abuut thie Desert Hiahway L0, thoso blocks t1)
'and (z) are. oultluuted rereiv1ng precnpitatlon of .more than 300
_mm asyedr, whergas most ‘of block: (3) is unouitivated receiving:
p?eCIPItatIOHSfoL150HNN~0rrleSSfa'y98F.f Hence,rthe rrrlgatnon
~areas under the ﬁbéseht'study_will be selected mainly. from this

bisek.

| 22114 There;are séveraicjﬁnctiéns bf"thé'Dasert-Highwéy with the-
.tributafieé+of-WadiﬂWéiﬂ“and Wadi Mujib.. Areav centering about
these. junciioﬁs seam most’ favorable to study ‘on irr:gatlon
deveiopmentsfpr-buchjreasons that:the:Snlls (brobably'Yermosﬁl)
'are=&amﬁarétjveiyfmofe*favofabié;-that the‘tbpographies.afe
'éuiteélaﬁd%that:waterfiséavaﬁlabfeaneérby. ‘Irrigatjon water
~supply killfdepéna on fhé*cohjunctive use @f'sroundwatéb and

- surface water, -

2212'*?Asffor the basé’flow‘bn'the lower most reaches,'the
piannzng of the groundwater resources development on the upper
basin will be made keeplng in mind to ninlmize the effeet of the

upstreamfobstruction of~8ﬁouhdwatér on: the base flow.

2213 - Demands for waterzvas~po'th§-demands for water. tha
'highést:pfiofity is gi?ehftg,the'water SUppiyit6 the Greater:
ﬁmman~an¢éif0i’which-£hé most favorable water source is
érbuﬁdwater;v Amount: of thé:ihflgationawatéf'demands are to be
elaborated during the Sfddy‘in combination with the ircigation -
poténtiéls~for-whiéh wvater source will be surface water,

groundwater--ar ‘more probably conjunctive use of Lhese twa. In
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addition, an"oil"shale ares, located in-the southorn Mujib basin
o thé east of ‘Kardk; willbe develobed in-the near futuré as the
rebult of esploration by NRA Is promising: ~Also; a phosphate ore
mihiné-ts?exiscingw-insthe=soutﬁern-edéeiofrthe<basinf:ahd:this
' miniﬁg;dééeﬁdé gnithé_Well but might requireambre:water;: Water -

source for these purposes  will have to be considered duly.

. 2214ﬁz'Stnét§g§=:‘Takiﬁg.intp account all] of the abo§e ment ioned
facﬁcré.'it_iS'first ﬁecessary io:eiaborate'the master plan bn
_ﬁhe:water;resodrCes devélopment-synthesizing'all:of the:avé}lable
watéf:fesources, which will consist mainly of groundwater
_iﬂc]uding?recharging;éﬁd.theqsurfaceswater, and the demands
theréuf.with‘the pri6riﬁyfof;develobmenti -For'this-éim,‘it_is
reQuiréd:to prébare.farm up‘an.iaventqrySStudy on-all of the
conceiﬁable:e]emeﬁtéry plans without exception . Some of them
are to bg selected'by-éomparisoﬁ and formulated to projects'eéch
OﬂfWhichgtorﬁ.an'intégrul-partnof—the‘master:plan; -~ Heneca, for:
“Ehe cdmparisoﬁ purpose, aach .of the elementary plan will have to
be stﬁdiedAon theiPré#F/S:precision;

s R S o R TR |
2215,'In.any‘caée.;it;is?eiident;thatithe'highést priority of the
elemcntalfprojectuinfﬁhé.MaSter=P1anfﬁill be given to ‘the project
to.supbly water‘to the.Greater Amman area- Hence, the

:feasibility}stﬁdy (the F/S) need:to'be_commencéd prior to the
_fiﬁa1acompletion of the Mésfer Plan. 1t will be ﬁossibie to
commence Lhe F(S after the availability of water becomes

¢lurified and the water allocation plan is made approximately.

2216'*Impaaﬁs of the waterrresdurces develdpment_in Lhe Hulib
basin to the nation wide water use will become evident with the

-~ 13 -



'-ﬁ?ék?aééwafitﬁefﬂnﬁtbr-Pjan*Study% . Ohe examp!e of iMPcho :
;ifoonceivabie even at the present staae is as foliows% nameiv,

» Used witer:in Amman flows fihally lnto Wadl Zarqa. . Water
': supplied-from the Muanb basxn will add the dlscharge of Hadf
'Zarqa and wnll result in: henef:ttins the: other 1rr18ation proaect

aress. i . i e
€y Plan of Operation

'-.2301 Baolc concept of the: preqenr Study is def:ned as . foiiows,
:namely, : . |

= Tolclurtfy the poféﬁtfal;wétervréséuréeélin'the MUJib;bésin,
Lo-asééssvthe.demahds for:ﬁéter.'and_to plén éptimum use of

‘{availablé?watehifakfhéﬁinto?cbnsideratioh of:theltotal

national benefit.

;. d302 Obaect!ves Towards the: basic concept ‘the objectives of

the Study are! as: follows, namel;,

1} To-conduct a hyd*ogecloglcal'study For the.grouhdwateﬁ
deve}opment with:n the Wadi Muiib Basin;

2) To conduct- a potential study for the surluce water: (flood
=flow Qtoragevdnd'reeharging.effects-1n the Wadi Mu}ib Basin)},

L and,_ |

3) To formuiate E Master P]an far the wator resources

development

2303 Approach i*:To'achieve the .objectives, -the approach is as
follows:: namely, : ~i -
(1) Potential of the groundwater in the Mujib basin witl be

"é!aﬁified;z-.;A,

e lll'-



@

Potential of the surfacd water fa the busin will be clarificd
by means of.ideniifying‘pbténtial damsites ahd'evaluating the

potential sterage effects by dams considering recharging

effects,

(3}

Future demapds for water supply in the Greater Amman Ares

~ will be alaborated,

(4)
{(5)

(8}

hzricuftural potential in the basin will be studied,

all cbnceivable'developmeht plans will be forﬁulated and

. inventoried,

Comparisvn will be made between each of the inventoried plan

both From technical ahd economic view points. Assessment of

banefits and estimation of costs will be made on the Pre~F/S

pracision,

Pricrities will be given to each of the sefected plané, and

thus the Master Plan will be elaborated.

Feasibility study wilf be made on the project to supply water

£

to the Greater Amman area which is most important and urgent,

“and therefore will be given the highest priority.

'2304 Plan of Operation + In line with the spproach, the actual

study works by the Team is, by the period*wise'classification,

divided into four parts, hamely_Parts A, B, C and . Qutline of

the study in each part are;

Part A * Data collection, analysis and Eeview,
Part B : Field Survey,
Part C : Analysis and alternative study

Part D @ Project and Haster Plan formulation.

Netailed description of the plan of operation of each parts is

= 15 =



given in the chaptirs to Toflow,
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K OblJetive

if%lOl"In parf a\ of the study, prel:mnnarv field. invest!gatxons
iwhfch includé.preparatory work, inceptlon work data coilectlon
fahd prelnmrnary ana!ysis, preparation of tender documentb for
:}sroundwater investlgationq and 1nstallatyon of hydro qtatnons for
3’monltohlnk‘w1ll$be'carrled~out The data collectxon wxll be
Lfcombleted by’the mlddle of. December ]985 The’ tenderlng snd.

BT allatlon of the hydro-statxons wnll be flnl%hEG hy the and of
1December 198J.,¢[“ g '

B,gffiéﬁ?§f U§eﬁ§tf6h§i

RRNVER F ;:. F R RS RS S

}3201 'The data collection Wll[ be made for the maJor
{lnuestigatlon items of 1) socio~economy and 1nst:tution. 11)
7natural env:ronment, lli) M & I water supply plan and water L

demand and iv)e lrrigatlon.

| 320? Investigatlon for qocio~economy and anstitutxon wxll
ﬁnclude benerai soclo—economy. ‘Tand: use, 1nst1tution and law and

| related-deve}opmentiplan.;q o

3203  Invastigation:for natural environment will include. -~
geomorphology, solls,! meteology, hydrology; geology and

“hydrogeologyiioor o

3204 Investigation for N & I water supply and water demand will

Tncﬂude“ﬁéter¢subpl&‘Sybtem‘and%wéll'inventoryqur5d0693tic and M

e 17 -



oo b hiwater. use.and.mid to ldng kérm watér supply plan, .

| 3205»LInVestigﬁtiOns*fOr'irriéétibﬁ“will*includé:pbeééntvland use

and’ 1rrlgation System; 1nuentory of well for irrigation purpose,

- irrxgation plan dnd agronomy.

LY

 320Gv'Hydbﬁfdgic'and5ﬁeté0r010§icreduipmont-whiéh:06Vef<”both'-
surface hydrology and Eroundwater hydrology . will: be installed in
'-the selected stations as shown in Pig:2. ' “The. equlpm°nt Wthh
will be donated by JICA includes ;5 1) four units of automatlc

: watefglevel fecarders for surface gauging stat1on%, 2) two units
of rainfall gauges, 3l:two-unzts of evaporation pans, 4) two

‘ unité 6fucurrent.meters,-5} four units of watér confent meters
(ténsi@meteré), 6) foﬁr units of automatfc vater level reéqrders,
7) one unit of bOrehélé éleétrical'cohduCtivity meter and 8) one
unit of bdrehole current meter. . ltems 1) theough 6) will be
'arr:ved at Amman airport by the mlddle of December 1985, WAl.is
klndiy requested to construct the gauging stat:ons in order to

instali the JICA donating equirment.

3207 Eof aSéqssment of thellaﬂd resburces:infthe whole Mujib

: baéin from the view points of agffculturaf and irrigation
development. prellmlnary data collection will carrled out.  Main
items to be 1nvestlgated lncludps the present conditlons of
topog”aphy, land use, sonls. agriculture, agro-economy as well as
the exlstlng surface irrigation schemes and groundwater

ircigation schemes in the Mujib basin.

3208-'3ased on the collected data, information and results of

fact finding field trips, the land resources for highland

- 18 -



7":rrxgat\on development in thc Muaib ba»in w:ll be primar:ly -

_ assessed wiLhout oonq:derins the developmont of water Sources,

'_-Moreover, appreclable and profltable crops for agrxculture

' ;devglopment-1nxhlghland“irrigation-area will be studied.

) IR . < S
oy PEREPRR A ]

ENIER

E'f 3208 Preliminary ana1331q After data vollecL:on, preiimlnary
_ ﬂn313819 Wlll be tarrled out by each: sectorb,‘lncluding computer'-
‘Progrdmmlng for both hydtoioalc modat; and- groundwater model.:_t

._ whlch w;ll be per!ormed in., Japan after niddle of ﬂecember 1985,

- 19 -



<74, PLAN OF OPERATION FOR PART B (Fleld Survey)
ﬁ;§ UbJécfi¢es I

4101 In'part B of the Study which Is fisld investigation in
Jordéﬁ, n'feasibility fevel of field ihvestigation'for
érbﬁdeﬂter=devélopﬁént%and M & I water supply and a mester plan
lévélibf'field-investigéﬁioh'fbr-the=poténtial dém schemes will
be carried ont after examining éxistiné data in part A study.
Part B is:compdsed_of‘éub"pérts; (1) the first‘sub-paft~BfI is;
{nvestigations for groundwater and dam scheme including items of
hydro!ogk‘and its méhitdringa hydrogeology (well drilling)
tGpogfaphy;?geoiogy%(feSt boring for dams and reservoirs and

| coﬁstruction material), (2). the second sub-part B-2 is
investigations for M & I woter: supply and highland irrigation
schemefincluding”itemé of:topography..foundation;.water source
_fatilft?;felecfriCity;'Pipéline,'construction cost, irrigation
hnd*agrbnOﬁy; The-syb*pa?th-I‘wiii be completed by the end of
“theJIQBE at- the timé“submftting progress report. The sub-part
'Béz-hfll‘stért’after completing part C-1 and will be finisﬁed-by
the middle of November 1986 at the time submitting interin |

report, -
B. Flan-of Upér?tions
.:'aL"Part B*l'(GrQUnd#aterianQ Dam}
4201 'Hydrclog§~and hydrogeojosy ¢ The hydrologic survey after

instalVinz both meteo-hydro station and groundwater (observation

well) station will be carried out as a part of WAJ's monitoring

= 20 ~



 ﬁét,onkﬁwf£hgfﬁ!i&*ﬁséﬁcia&ion‘of WAJ.  The‘sur§ey.covars
faihfail,'eiéﬁohétion,gflaqd dischaﬁgéf-sediméntnléad;-soil~.
mOisthEe (pﬁl;;basegfIou,;groundwater level and water quality.
(reprig.Zz:LOcatiQn:Mapgof Hydrolegic, Geologic. and-

Hydrogeologic Study)

4202 Base flow : The base fioﬁ measurenent will be carried out
iﬁfboth:rainfand dry séasoh'(ﬁebruary.and June, 1986) with
__assisbanceSUOF:topoéraphic-sufvey crew, - During flow discharge

' ﬁeasurémént‘tYpicai-wafcr-saﬁples will be taken and then.send to

RSS fot.the-chemical anSfyéis. At the same time, groundwater -
sample from representative tubewells are alse taken to compare

the chemical composition.

'“4203 Gﬁuuﬁdwater'iﬁvestigatipn . Geological mapping will be
.carrféd:but.using.fopozfaphic map with scale 1/50,000, area
‘photograrhs énd land sét photbs. Egbloratory well deilling will
bé_carried'Out to}éxamine the productivity of aquifers in B2-A7
linestone Eormation;the dritling work.is‘scheduled to be
completed Qithin:SumOnths'after,commenCement §f-the work- of which

date will be boginning of February 1936,

4204 : Test well ‘drilling ¢ Four (4) boreholes will be drilled in
the area of middle to upper Mulib:basin, in order to cooperate
with~drilling caﬁpéign program by WAJ. Total drilling depth will

be 1300 miwfth’é max imum- degth of 400 m, After.dritling,
electric logeing will be carried out to distinguish the apparent
resistivity:of-aquifersfand-aquitards.- After screeaing and
developjﬁg the test hole, pumping test which consists of‘ 

preliminary pumping, step drawdown test and continuous pumping



“tost : obntinuousapumpxns test, f]ow velocity loggzns

ffﬁfif?J_xperformed to éxamino produ«tiv1ty cf eaoh aqunfer unzt in

‘fB&/A? formation. At the end of pumping test wafer sampllns W]ll '

ﬁbe made;fhd then fho water samplﬂs wlil be sent to RSb for the
ifchemlcai analySIS Thls toet weli drzlluna will be carrled out

:5by JICA %tudy team

:54265 Potentlal dam site Szxteen (lb) POthtlal damsites
}i"CIudiﬁb RumOAI and Hukhella dﬂmqltes are eleoted in: vnew of
' the topographic conditlcns'on the map of 1/50 000 in scale

o Lovationa are shoWn An Fig T The catchment area, estlmdted flood‘
.Lrunoff, elevatlon and maxn Pur?oses ot each dam are shown in . |

,Tabie <1,

f4206 Topographlc burvey By thxs survey Foliowing mapq “and

1data npceseary fnf thiq stvdy wlll be prepared

;(1) Hap ln 1/7 500 scale wtth two (2) meter contourrlnter»als..-
5ff¥for all the conceivable dams:teu 1nclud1ng and ‘these
““~“resprv01r areas which mdpped from alr photo of 25, 000 scale ,
fu:;épruvided by th | _ _ : _‘ _
fﬁ)'Map of 1/10 000 scale wnth 10 meter contour nntePles for the
 : ;ﬂWadl channels oi iower Wadi Mthb and lower Wada Naia from
;i{{dir photo of 1/25 000 scale Provxded by WAJ 7 |
IB)VProfiin énd ‘eross: sectlons along lower Uadi Muiib, and lower
.:'J,Hadl Wdla whlch wlll be carried out keeping pace wlth base
’;fluw measurement made by the Team ' |
1{45{Protile aiong Wadi Hatlra, i e, ugper area. of the existing

'F:fuatrana dam for the Tiver tralnlng etudyprOvd«lby WA

.22 .



- Check fevelVing rom nationdl bench marks or triangslation. polnts

- téﬁéaéh%&ém§ifé5dﬁ&?¢ﬁénnélaﬁilf'Bé5dﬁfﬁiedlo&tgby?thénTéﬁm,.-

.:_420fu;Eﬁéiﬁﬁeéiﬁéfﬁéélbéyiiﬁgfeoiosﬁéai*ﬁébbing‘iﬁ”1/7'500*scale
'for all damsiteé wlli be carriéd out for flood storage dam scheme .
oona:derina groundwater recha:?e dams wlth emphasis to pervious.
7'llmestone OR Lhe rlver bed abutments nd: re‘prvoir areas,

_'EXPloratory drllllng wlth nrﬂssura permeab:llty test will be
'lcarrxed out to' sound the reptesentatnve geologlcal conditlon
‘which wi]l coverq the all pntentiai dam. ages and resprvoirs

Thxs work w11l ba carrled out. by: WAJ with assistance of tho

el e T T R p—

_jezpert of thn Teame “Hine (9) boreholes are scheduled ‘to: be

: szteq“aS'shown'ln“FigJB “Total’ depfh of drillzng will be 360-m

(= 3 Slf@o %3 ho}es tE 40 m )  *ﬂResults'of-past-studges,zsuch as -

geological:1nvestzgatronsroffTannddﬁ3dam will béifully referced.

4208 Construction material survey : Pitting with 5 m.deéﬁh will
be-carried: ot at the representative borrow areas in the Study
évéazﬁuéh*asfﬂumeil”.'Mhéfb and ‘Sueida Ho.l damsite té'examine
thefavéiléblé'iﬁp&h&fbus?materials;gi-Physical=soil tésts-i;e,f
ﬁétural=mbisﬁure?cbnteht;>sbécificfgravit$;:paktfclé sizé
" diétributi§n;'CGnsistency test on abbut-SQ-samples from the test
pits wfilvbeecaf§i§d=ou£vat~laborétoryfin amman;h}-The~.
reconpaissance for dam cbnstrﬁction.materials, i.e; impervious
‘ﬁaterﬁé];='-ﬂ'r‘ filteriand: ‘Pock matPrials, and concrete
ageregates wi]l be carrled out at all the potentlal sites to

supplements the above survey



Y

"“511509 =Sucv03 o0 costs } Unlt cost is an important eleant of

”l_this ﬁtady dnd contract rates of rocently constructed dams and
. 1thosn fhat are betng Lonstructed dams and those that are heing .
'constructed, JnflatiOn and other coqt xndlcee w;il be collncted.

‘5  and rcvlew ofi! tho ¢ data wlll be made.
) Part-B-2 (W'&-T Water Supply and Highland Irrigation)

'f4301~ M:&'IKWéférﬁsdﬁPlY tﬁsUpdn~p¥élim1néry détefmination'df“
available amount of groundwater ‘atid product:ve well fleldb}
gnvast:gatlon and plannlng of such dellltles as, pump,lv

-feleqtrgclty,ﬁtreatmentzand;transmlssxo&fwiil'beﬁcarn:edgout.

'4302?vTobograﬁhic~surVéj For plannlng dnd prellmlnary desrgn of
._requlred facilltles, lncludlng the transmlsSion main, necessary
-_topographlc- urveys w:ll:be carrled-out at‘respectnva s:tes;
jResu]ts of the past: surveys or avalldble data, -If any; will bn .

‘utxlized fully

- 4303 ”Gédlogicai-éurﬁej:’='Hecessary-geo}ogiéal survey will be
- made.on: the sites for the maln structureo including the
"tnan$m1931on-maln ‘For . these geotechnlcal works. the results af.

thefpé 3t stud]e% or: 1nformation, if rany, will be- fuliy used
 £4304w¢Planning,§w P}anniné-Wi!l,be_made on-the following itemss

(1) Locatian of the follownns facllltxes,
~Borebo!es of well field.
._“quping‘station to -intakes cbnvéyance‘of:water;.and-booster.

o tRéseroihg?;colleCUing,FconnGCtiné‘and terminal reservoirs

- 2‘&" .



Hine hmman
~Tran%missxon pipe. Iine lnc}udlng connecting plpe line
 £_5hgtweea"terminalureserv01r*andiexisting-water dzstributlon
-_.::*%:y“s:t;em-finf".ﬁmﬁati-v e ,
"(2)1ptayout of f301llties of (1)
(3) 9Powor supply facil:ties :

) Control syston for water supply

'-4705' Sufvey on eosts ¢ 'Suévéy will be made on the avaiiabflity
and costs of construction matcrla]s and labors required for the
| tonﬂtruction of the PIOJect.._The latest data dnd information
available from thg recent projects_in Jordan, As for the .
Opepafion,aﬁdlmainfenahce (0 & H) cost, the.past records of the

existing System-undeh'UﬁJ'admihistrafion will be useful,

_4306:fhéfféultd}e andzlrrfgatien : Referring to the results of

the watér fésource déveloﬁment-study ih.the Mujib basin (i.e,

. é#éilabie_dam sites, poséible ;afer'amount of aéricﬁiture and’
‘_irrféatioh developméht; efc }, field inﬁestigation aﬁd'addiffonai

ddta collectxon af the followlng 1tems will be carrked out for

'-UP—datlng the PleﬂPJ agrlculture and lrrlgatlon study

Furthermore. prel|m1nary demarcatlon of prnpoqed irrigation area

wlll be made by using topographlc map with 2 scale of 1/50,000.

(1) Hp;dated daté on agronomy and agro-economy;
(2) Field soil:survey-aﬁd soil analysis for the cross check of
| av#f]able soil ﬁaps. _ _
- ~Proposed test pit'5 sites-(2 meters'depih).
-Soil_prqfilé'hoié_bi hand auger 50 sites (1 meter depth).

(3) Water quality analysis, if necessary.
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 @4) Additi0naiiéolleégibn*bbﬁévéilable sof!fmabsﬁand land

' .'claSsificﬁtion‘méﬁs;_ | | |
(5)_Ih?edtoryzgdrvey'on_égistihs irrigation.SChemolincluding deap
- GroﬁndWaLer-frrfgation‘scheme. |
_(5)lConétcﬁcLio?-coét and;matﬁriajs.Survéy.

(7) Preliminary ‘demarcation of the proposéed Irrigation area.



5.5 PLAN. OF OPERATIONFOR: PART C (Analysis)-:.
s Ao ObJeetives

: iféfﬁf ln the part G of ‘the Study which is- 3ndlvt1cal work in

?lJapan. a feasibllity study on groundwater development and M & I

”_E_water supply and master: plan level study oh: the: pOtPntlal dam

ffschemes~w1Il:hewcarn;ed out-qnvtherbasis_of'the result of field
'1;in§65ﬂié3tioﬁiiﬁJordhh:fﬂPart Ciéfcbmbdsed'of'twojsub“pafts}
'ffijbthﬁ*ffréi'sﬁb;péftﬂte+1)*is ﬁdtéhtiélihhalyéis'oﬁngrouﬁdwater
“HevefopmeﬁtﬁaﬁH'bbtbn;ia!5Héﬁ“Schemes;faha”(2)vthe°Sécodd :
:.'jsdb-pérﬁ (C-2) Is study on thé water use for Awman water supply
'lf”by arouhdwater ‘and the highldnd lrrlgatlon schemes ’Tﬁé'é&b part
‘E“C 1 will start after completlng the B -1 will be completed by the
=?middle.of5June 1986.~-Thu‘subfpart C*Z'also will start after
"*é§m§l§§3h§f832€wiiI¢bé*ffhiéhediby”the*middlerdf-danuaﬁy'198? and

“thei willbe transferred to master plan study of part-D. -
" “B.i Planof Operations: -
as " Part C-1 (Potential Analysis for Water Source)

f5201 - 9Hydﬁoioey_and.Hydrqgéology=_“The“hydroiogic'studies
”inbludiﬁg.monitorfngfon-both-fdr §uhfaée'watér-souréé-and-for .
Tgroundwater source wxll be’ continued thrOUghout the field- work

'-poriod of sub*Part B=1+as that more data could be asdllable to -

the bub~part C-l* ‘All the ‘hydrologic data in ond around the

- Mudib basin will be complled in micro-computer data bank by%teh .
.blood analnys'wxll be carried out by Basin-Catchment-Hethod and

i*Sb]I*ﬂpisﬁufeilﬁdetiﬂéthod both for available:flooﬂ flow volume
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’r?of !ong term avera?e and peak dlschargezof extreme cusa s The

) formrr result wvll be utxlizdd for the Potenc:al stonage at each
roposed damsite and Lhe latter is for the operation of water

reservoir accordsng bo arLual flow - forcastlng. 'Base flow will

;_;be nnalysed by the me*hod of multlpie tank-model and statistie
;.and<probab1}rty. ‘The multlple tank modei method will coup!e

' rhydrologtc systrm and hrdrogéolosxc system In: order to estimate
..groundwater recharge and ; base fio# in theJWad1° Analysis on.
r.pumplng test whlch lncludea f!ow velocity logg:ng wiil be made by=
'e§t1mat1ng-relabive;coeff:clent~of~permqabilxty-(tranSmszIvlty)
'_6f:eé¢h;adﬁffersﬁin thefmulﬁibje.layeredziimestone-uﬁit;gﬂ AT

5202 Groundwater Model Slmuldtloﬁ Taktng account of the

| multlriayered aqu1fer system An the -basin, quasi-three
'dlmenbional s:mulatlon model wlll be applled by usnng
mathematlcal method of. Alternattve Dzrectlon Impliczt (ADI)
‘and/or Flnlte Element. Method (FEM) .. The S:MUlatlon model wxi]

'jcouple the dnalYSES ‘on economnc uxahilxtj of the groundwater

~development byqestlmathg.mater.sourcewcost.of pumping wells.

. 5203 ‘Geoldgyi Stratlgraphlc analysis will be made to classztﬁ
aqulf@r unit in the- basin, takxng account of not only groundwater
”simu!atlon-but~also dam Scheme-in llmestone'foundatxon .. Also
study with, reconnaissance on avallablllty of groundwater rerhaige
.dam witl be oarr:ed out,, dnd ‘the recommendations, if any, for the
:future xnvest:gations would be given.in the final report - For
theSe}Works,;the,resultsiof the past studiés or information, if

any, will-be fully used.

5204 " - Construction Material i fAssessment of construction
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materials includlng s0if, rlver dopoqyt (sand” and bravef} and

: ﬁock will be haide €6 dotermlne ‘the typs of dgm and fts: cost.

520595Flodd‘8t0ﬂaéé-Bém ‘ Taking into account the topograrh,
geoloay. hydrometeorology, economic cons1derat|one and
envsronmental ‘aspects, the all the potentlai flood storage dams -
will.befcompared-and avaluated in each:reSpeetive purpose:-3uch
as-H'&-I?waterJSUpplii'highlapd irrigation, recharge of
_'éroundwater. ofl shale.develqpment'ahd.Southern'Ghors irrigation.
After the above preliminary evaluatlon, . = 'the several
brqyoSed‘daﬁs'will’be selected and’ the optinum dam height wifl be
‘determined by study of ‘probable flood discharge at the proposed
déﬁ¢itéq resbéctiver;‘ The prelimxnary debign for the above -

seiected das wnll ‘ba: carrled out as follows:.

(1)-study;éf'design'cbhdfthns*such as t0posraﬁhy:(felief'of the
”oftes. ‘ete. from topographic maps, proflios and cross _
: sect:ons), geology (assumed rock lines, Foundatxon formation
jlnes, location of fauits and weak zones, permeability in
: fohndatibn-and reservoir, ete:), materisls (location of
~quarry sites and bdrrow-areas.'duantities. qualities,
adcessibiliﬁy, ete.), hydrometeorology (spillway design
flood, determining workable days, etc.), environment
(restriction"to_copstructfon work, ‘etc.) as well as high
water level (HWL) and low watef level (LML) of the reservoir
'or'pumﬁ{ngiénd7re]ease.discharsés. .
(2) Study: of désién'criteria and standards Including design
coneeptsy |
" (3) Determinatfon of design values such as strength and

“permeability of ‘construction materlals of rock: earth and.
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(.;fééhd;-ahé.fﬁﬁhaéfion 6ffdams'éhd~rbsérvOirq. étc.‘ |
;lﬁf-Detormlnation of the dam axes- and layoutq, d#m types, free
.Iﬁ?jgboard; etc o . | 8

.(5J;Stability and3y31s of the dams and: ‘grout.study ir hecessary.
'.{ﬁjQStructual and hydraulio desian of splllway..puwp house, -
: ajnlet/outlet ‘cans); and structure, ete. if- necessary.u--~‘
-'_{?}cﬂeterminatlon of provisionai alignment of the. aecess road
f(&)?Wurk quantlty calculatlon.--'  |
;52§G fo§L Estimate'f ‘the unit priée adopted for the study will
fbé'estimétéd from~£he'breakﬁdown'of mnit prices for the prfnclpal
_work 1tems and the overall upit prnces for other minor work |
ltens. 3 For both 1tems tender pates. of : samllar projects, prices -
1ndxces, labors -and mater:a! Losts.,facllltloq and - equipment
'costs. and other.data and related information will be- used -The
| construcfxon .cost of seach..dam will be esttmated ba%ed on-the- unit
pr:ce estjmdted and the: work: quantzty calculated from the

_ 'prellminary desisns It wnll can31qt of,

{1 Dlroct conatruct:on cost, including land acquisxtion,

"_(2) Physical contxngency and reserve, -

(3).ﬂdmlnlstratlon;and:englneer1ng.expensesf-p=
(4) Price escalation cost and

' (5lllntepést during construction period. -

_ 5207:~655é§shent,bf:Bénefit.=r Benefit :for eacﬁ.flood.storage dan

- will acerue Trom supplying water for mainly irrigation and M & I

iﬁcludiﬂg.WaterzSQPpivjfbr 0il shnle;devélooment,iiconsidering
;fgrdunawahﬁrarecharge’coﬁditiah}_~:Benefi£ to. be allocated to

cach-dan scheme will be assessed on the basis of irrigation and:M

f. 3@.-,



R :'ﬁa’terr{’.sai_iﬁﬁi_y_'e'_s'tu‘d_ié‘s jbm‘?iodr fn part. C-2,
'_SzbéﬁﬁPhﬁﬁébtfﬁfaluatidn45  ThefobbﬁOmid-evalﬁation‘6f-éaéhidam5
’§CEémé“6&?damygeriéé]iffﬁeéessﬁry;?will*béfmadé*cémparing‘the
anﬁué!*e&ufﬁéfantYéost-édd-bénefif‘éhdicalcuiating.thefeéonomic_
internal rnt9 “of refurn (EIRRJ Finénciai'éﬁalysis;of the above
goliens will made s manner: acceptablp to lnternatlonal
financing: agencleq Tﬁe analyeks wlil dlso'be 'made from the

s661al and hnvwonmental viéw points.
b)“Pait -2 (Water Use Study)

'Eﬁoiwﬁiﬁatéﬁﬁbehandi l Water demand will ‘be eatnmated based-on
the” proJthldn by category- bUPh ‘a8 domestlc, industrial,
commerciai “and public uses 1n the Amman metropolltan area. The
Proaehtlon w1ll be given a3 the result of review of the water-
"-demand forecasts which ‘have: been studied in the Hational Water
Master’ Plan in 19?7 and in other plans since 1977, taking the

followin? 1ters into’ conandoratlon:

(1)'Ub%détefsocio economic data related to water demand, and

" {(2) Various development plans of the Government.

"Thé estimétion of water demand for domestic use will be the
prbductfoféﬁobuiatiOn;-éerved-rétio (the ratlo of the population
“served with Qa59r'td thé'totaf.ho§u1ation)_and per capita -
~consumption: The population projection will-be made every five
._yéﬁré'tilﬂéthé‘§éar'2005. 'Apprbpfiate-mhthématical function or
annual growth rate method will be applied for the population

Proaection. lhe served ratio and per capita consumption will be
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. cdas}deredhfn}a graduél;incrEaSe trﬂnd, ‘In estimating the
future sefved ratlo and per capita consumption, discussions with
HOP and WAJ will be needed. = Tho water demand for. industrial and
éommébcial~USes will: largely. depend bn,he‘forecést of .future
 a$péctS_in;induftriatrand commerﬁialﬁdevelopments.‘.Namely, the

| fpture=watef demand'fqr;théséuuses‘wili_be,affectéd by regional
deyélbpmeﬁﬁ;pians‘and-éonsquently-by‘estimation'Qf gross .
regional»produét_(GRP)u.EThérefohé, efforts will he made to

_ thain'thé;déta and,ihfdrmation in the'regional}develnpﬁent blans
and GRP. :The water demand projection for the above uses will be
médeiéftcrfestah]ishing a_correlation betweenffuturg_water-demand
fﬁr the sbove uses and GRP which will be estimated based on the
1'regiona! deve lopment pléns. But, when this GRP-based approach

: were fbhud~unréalistic,_thon'some'other methods would be sought.
and_,épﬁlie_d-;_«; |

: Theiﬂater dEMand f0quublié use will compvise those. of - Government
| bhildings,xschoolsj hospitals, transeort facjlities; |
fire"fightinés‘éndifountains.. If will be projected‘baséd‘on 2.
6orrelation;betﬁeeﬁ;the water demand for public use and urban .
pOphIation;- For this purpose, the data on the above wilf have to
" be cdllected»";Tﬁtai water demand will be the sum of water -
deméudsufor_domestic,'ihdustrial,-commercial'and public uses

estimated through the aforementioned methods.

5302 Formdiatioﬁ of water Supply Schemes : After the avallable
amount,ofagroundwater-frnm the basfﬁ has Eeeh asséssed. then the
water_supply:sﬁhemes_fer Gréater'hwman arca will be formulated.

_ Provisional. time schedule for deve{cpmeﬁt. dosign and cost

estimate ofleachzsyheme=will be worked out.
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i25303gsﬂrﬁangemenﬁyoffhbﬁgftéﬁm:UatérrSUbﬁly Plan & The

| afoﬁémépti&néd}ﬁéfeﬁfSuphly:sChemeS-ﬁil! be arranged sequentially
1o megt'the_water-demand in the-Sﬁudy_area. They will form a
_;i‘.oﬁ'gj-térmwater.{supply-:planfcmhing&we poriod ‘of 1992 to 2005,
i€ th on-going East Ghor Piseline Project could meet the domand
dnt{|f1992iﬁfThe’ééfdférranéémeﬁt.wili.be'made by comparing each
échemé'SféQStfpef'unitvamﬁﬁnﬁ'of=whtéfwtOubefsubbiied.for the
study area, the schieme with the lesser cost will be given tha
higher“ﬁﬁiprity;;fFor'the¢a56ve=afrangémén;;.Othér factors than
the said '¢ost, such as the duration of the scheme i.e. the period
:in which the scheme can-meet:the'Qater:demand,.will-alSo,be'taken

into raccount. - .

Tﬁﬁdé :fmplémentation'progrém and Cost Estimates :- Implementation
: ﬁrogramiand'éonﬁtruct{on:séhéduie”willfbe.worked out keeping in:
mind-tﬁaf the.camﬁletfonfof the scheme facilities and the start
dfzwaterfsupﬁly,thérebiJcoujd be in time for the foreseeable

_ Water:édppli-Shortage»which:would:take'place;Presumablﬁ‘in-1992 a

unden'fhe=existing vlus on-going East Ghor Pipeline facilities.

_53055'Institu£ional study will be made for both aspects of the
_ implementation'includiﬁg construction, and the 0 & M of the
complefed facilities. -As for the latter, WAJ will possibly take

care of the new system with necessary expansion.

.5366v'Cost astimates Wfllzﬁe made based on_the work quantities
and udit cost obtaihed through the above-mentioned studies.
Construcpiunlcost will Be estimated on the schemes. Physical
éoﬁtinééncies:énd_pqssiﬁie future price escalation witl be duly

considered, ‘Estimeted costs will be-hroken down iato the foreign
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ahd local currcncy portions as woll ag lnto the annual

'gdlsbursemont bChedUIES-

) 5307 ﬁféonbmiGTé%éﬁuati0n= ‘The economiérviabilitﬁ of ﬁhe Project
; will be: asﬁesssd by caluulatlne the Economlc Internal Rate of
| Peturn (FIRR) _The;beheflt;of-the Project-except irrigation is
takgnftbrbe theféoétlbfftheﬂsecéqdjﬁéstfschémef:;Hamely;'thc cost
éé?édEbi'implémentingﬁthe=§roieét'i‘ consxdered as: the benefit of
Lhe Pro:ect from: the point of view of the whole economy. The ;
sens;tlvity-test_wlll be made taking lntq consideratlon such
ifaétﬁfé-asiuﬁforeéeeable ianEase in'cqsts-and‘afso-dnforeSéeable
 decréasecin:Benefits.:;:k 3 |

| IETE Y R EPIE U S
5308;-Financiél}analysis will be made for the assessment of
financial snundne ss of the Project to the executive dgenny of the
Project. - The QHGIRSIS will be made with.the’ water charge on-the
.revenue &lde and the 1nvestment and 0 & M costs on the outgo
;Side;:-Theucash fjow.wlll be_worked out and the repayability will
'bg assessed. - Acéor&ing-to the results, some recommendations; if.
-heedédifﬁfil‘bé.maée*danOmé;items;like a_necessitywof'suﬁsidy or

renewal-of water charge: tariff..

5309 Selection éf.cfopé_::.the selection of the ﬁost_profitdble
térops.and_bropOSed eropping patfern for the project will be made
' fakfn§ account,0f the éénditiqné of climate, soils,water qdafity,
irrigation method, farm unit, availability of [sbor-input and

- market.

5310 Demarcation of the proposed irrigation area : On the

basis of proliminary demarcation of the proposed arca, up-dated
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'datd and addttinnal faot tlnd!ns ln the erld. alternat:vc
'fdpmarcatION° of the proposed aroa w;ll he made and technical
1prlor|tr of the alternatlves will be studled by using topo maps

‘with a a ecale of 1/50 ooo

ey il T

5311 Primsry Design of Irrisation Hetwork :  In accordance with
_'éltefnativé'blaﬁ bf thé:phobosnd area,,typical desfgn of
irr;gatlon and drain . network hlli be made, taking into acuount

'the drlp irrzgatzon method

§312,??rg}imﬁpary cost estimate : _ngnsipﬁctionuqqs§jof‘
irrigation faciiities and 0 & M cost concerned to irrigation
systen w;l}_pe;pge!jmipary estim§ted‘ipraccqrdqngg with the

alternative plan,

5313 ‘Bénefit estimaferr ﬁgricultural benefit will be estiméted
' _?aged'on;;hgwggpgctedaYﬁeldgqfﬁcropsﬁandqintepqationaj:or},k

domestic, market prices, ..
5314, 'Irrigatibn'water requirement ¢ The irrigation water

requlrement will be estxmated on the basnﬂ of proposed cropping

'pattern and 1rrlgatlon method
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5.2 PLAN OF OPERATION ‘FOR PART-D' (Master Plan)
,6101 In part D of the study; a master plan study (the M/P
rqtudy) on the water leﬂourcox deveIOPment in the Mujib basin will

:-:be made Aleo ] btudy witl: be made on the 1mpacts of ‘the M/P

| f,onto the natlonal water: masher pian

| _GIOZfﬁ*Onfthé:Sééiéwbﬁithe resuits i oa o of.the field
-'inﬁeqtrgatiansfSn-Jordan:tolbefcompieted by the middls of |
.HOVembe: 1986, the analyticai works will be (ontxnued in Japan

untsl the preparatlon of - the Final Report in March 1987.
B;i?Plaﬁ’of'OperutiOn:_

620r5' Thértargét%yearJGfﬁfhe?ﬁfP Sfudyrwfllfbe:the.yééhﬂzooﬁ =
6262 The MR study will made: thraugh the gﬂneral work f!ow as -
_shown beiow (ref Pard 2304)

'_ - Aésessment of ‘the potentlal of water resources,:’

) AsquSment of ‘the-: future demands for water, o

: i

Formulation of plans: comblning the: above two, resulting in:

- making an-invéntory of development plans,

Comparison of ithe inventoried plans,

~ Determination of'prfOrities of the plans.

S

' 6203 Asbeqqment of the potential of - water: resources wlll be
made based on: fhe resuits of such studles asi
(1}.analy31s»pf groundwater. potential,

(2) availabillty of flood outfloy by dams, if sny,
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.':l_(3) Rechatb!ng offectb by dams, if any,

f(4) hhaiy;is of groundwater potenttal when reoharglng effeotq, ff |
”‘ any, is taken into account.-_ | ' '

' E?Qai§3fflocdt}ORSugndfavaklablenambphtéﬁof:Qatgr?wiilfbe_%Jv

n

Ceod ) Cla!"ified. R .? [AREIRE v f.‘.‘..:‘,_!';' :.:_".’ S } ':'::,-’.'E."

. 6204 Asseqsment of future demands fbr water will ‘ba made

':‘Such demands will: POnb!St of

_,(l) Demands for H &0 watar - sunply t6 the Greater ﬁmman ared,
: (2) Demands for 1rr1gdtion water resultzns from the potential
| s*udy on irrlgatnon farmlna.e L R

'.(3) Other. aemands, for example those fov the 011 shale

ks davelopment | o

Fxna!lr. the locatlons and. amounts of water demands will: be

clarlfled

. 6305.'ﬂPutiiné-into:cénéidération-fﬁé?iséations=Snd-amdunt”dfftﬁe
'demands and. avanlable water, the formatlon of planq will be made,
~and an lnventary of p!ans wlll be drawn up. Then, asaessment of
‘ benef1t3 and: estlmatlons of costs for each plan wlll be. worked
: oq;<on the-Pre*F/S precis1on.; As: work is to be made - for: the
‘COEparishﬁ of~thé'pléﬁé;fsﬂch asea%gmentSTand.esttmatlons will be
=made on common basis. 80 that indxcstion values on - common level

: w1ll be- obtalned

-6206j Hawt, comparison of the plans will be made in view of the
1mp0rtance ta the nntton. the secio~economic needs, the

_ contrlbutlon to the other sectors and s0 forth _ Through this
pracedure, some of the plans wlll be sieved out and some plans

will remain.  On the plans remarned. prlorltteg will be given
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- and such plans will turn o the projects. Thus the N/P study

Wil be achieved.

'620? At the present inception stage, it is not forosoen how
many plans wlll rema it wlbh prxority in ‘the M/P. :.Hevenhheless,
'1t:|s-for certaxn elear that the-projocb to: 'supply M~&~I>water'to
the Greater hmmnn area wxll have the hishest Prlority trom every

view pplnts_ for thls reason, F/S study for. this: prOJect will

be prbceedédralmost-keeping-pace with the whole M/P study.

6208 Env:ronment assessmant wnll b@ made for the items of

'aroundwater pollution and surface storage scheme, including not

'only natural environment but alqo soczo"economlc lmpacts for
utance; ‘as trans~m1gnation.(settlement of ‘nomads, aesthetic:

aspecfﬁand:soﬁon. -

L | R

6209'_Grquhdwaééb_monitqring:systeﬁ will'be_estébiished including

“organization and computer data filing system.

8210 The wéferrrésources in Ehe:Muéib basin have not been
incorporated duly in the existing national water master plan -
_.though-thefformer wiil“pla} a. great role to the latter. Upon
completing .the M/P Study, therefore, the impacts and contribution
offihé_Hujib-Watar:re$ouréés onto ‘the f&ture water use in the

kingdom will be studied.
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Te o WORK PLAN
A Coordination with HOP and WAJ

'7101 The Study\wili be carrled out with a close coordinatlon

| _ with MUP and NaJ “For the collectlen of date and 1nformatlon

N  requ1red for the Studv. the cooperatlon of MOP is needed F r :_

"5the wator demand forecdst. the development policles estab11 hed :
- xn NGP and the concerned Mxnlstrses will be’ lely referréd to.
In the procees of the Study, dlscuSS]OnS among “HOP, NRJ and the

' Team_wlll be-he}d.whenever_needed.

7102 Transfcr of knowledge from. the Team to the- counrerparts
,PPOVlded by WAJ wtll be conqldered in any aspects . of the Studr.
 with thg_emphas:s on_the use of computer and mlcro-computep for

. the ﬁ§ﬂr§lbgic;3haI$éis]and grohndﬁater.simulation.

“B. Work Schedule and Experts
7201 “The Study is scheduled to be. performed as- shown in the
Table attached to the S/W. The field survey in.Jordan will be
éompféfeﬁlby'thé middle bf'ﬁovember”1986 The Study thereafter

Cwill be contlnued in Japan and completed in- the middle of June

' 1987 by submlttlng the Flnal Report.-
. 7202 The -experts aséigned'to the Study_bré'as shown below:

CUASSIGRMENT . HAME

Tean Leader © Takao ICHIKIYA
=Hydroéeologist Masahiro MURAKAMI
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© Environmental Expert
“Drilling Expert
;DAm Eng{ncer
g H&drélasistftomputer Expert
. Erglineering Geologist

Survey Engineer

Economist

Water Supply Bngineer
Construction Planning Expert '

~Irrigation/Drainage Engineer

Agronomist

Hajime TAKAMASHI -
Hiroyasu NISHINOSONG
Sadao SANEKATA
Mamoru KUWABARA
Tadashi HAKAYU
Kuniaki TAKAMATSU
Dr. Kinichi OHNO

Akira NAGUMO .
 Hiroshi HAKASEKO

Shoichire BAN
Dr. Masao [SHIKAWA

‘The Study in Jordan of_each expert for the field study is

scheduled ‘as shown .in ANNEX I1. .

C.  Counterparts . .

7301 Counterpart hersonnei to the Team were assigned by WAJ

immediately after the arrival of the Team in Jordan. These

~ assigned ‘counterpart personnel are as shown belowi

Departiment of Study and Water Research - WAl

Dr. Omar H. Joudeh (Counterpart Team Leader)

. Eng. Abdelrehman M. Hemud. (Hydrology, Hydrogeology & Geology)
* Eng. Mahir Iskandér:(Dams;‘Constructioﬁ;& Planning) -
Eng. Fayez Arikat (Socio-Economy, Water Supply & Surveying)
ng. Fayyad Barakat (Orilling & Goology)

Eng. Musa Nassar (Irrigation & Agronomy)

hssisting Staff
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Bng. Thrahim Farah
: Ena.ﬂﬂéjib4Abe¥
 =Eh8.°Ismail Hashem-.
-'Eng:-YouseffAtiyeh
.{-Géo.iWaIid;HuSSein

Mlydra. Daoud Hijazl

- Department of Water Resources Development & Services - WAJ _
Bne. Bader H1r¢allah (Hydrology, Hydrogeology & Geology)

Dr. Jdmil Rashddn (HydrogeOIO?y)

7302  VWorking rooms were provided in due tlme in the butiding- of
the Study and Water Reserch Department of WAJ. These rooms are

located-close.to the rooms of the counterpart personnel.

_ 7303 As far the vehicles, WAJ prov1ded tao the Team [our drnvers
and- fuel as needed, and the Team provlded vehlules by local
rnnta{ " For occasjonal needs like field trips;, necessary

: vehicles'with'driversﬂénd'fuei were-providéd by WAL, - This _

‘system will be continued throughout the study period.
D. Reports

7401 Reports will be prepared by the Team as indicated in the

S/u aftached hereto, The reports to be prepared are as follows:

(1) Progress Reﬁort (20 copios to MOP)
(2) Interiﬁ Report (20 copies to MOP)

(3) Draft Final Repoft {20 copies to'MGP)
{4) Final Report (50 copies to HOP)



 ?402 The Progreus Report wnil compile ‘the reqult of fieid
‘investlgation For: ali rhp qtudy 1Lems with emphaqis on

L 8loundwater and dams which lnciude the results of well. inventory,
:deoloalcal mdpplng, tost well drllllng. hase f!ow measulement,
topographlc surVﬁy, hyd}ologlcal measuremﬁnt, " dan borlng and .

‘ jmater1al teat!ns The report will be submltted to MUP by the
-fmlddle of June }98b

.7403f-fhé'fntéfim:Report'wfll'contain-f i)'tﬁé rpéult of Tield
x_survﬁy ‘with emphas:s ‘on M &L wator supply and: hxghland
-:irrsgatlun and il) analytlcal resu}ts on grcundwater ﬂimulatlon
' nd_flood water-storage damt' “The repprt w1ll be submitted to

© NOP by the middle of November 1936.

'7404:'The‘cOntents_of.the'fﬁteffm:ﬁeﬁo§t §i!i4he:st0died fuhther
in.{éban based on more detailed_anéljsié.of'data'co!iécted . .
_ throhgﬁ.fiéld sufve}. .Draff_ﬁinal Reboft w}1l present the final
i§§hdiu$i§n of the‘Sﬁudywahﬁ:bé;Suﬁmittédfin'fhe middle of March
1987,_t6 HOP fdrrc0mments‘ _Finai Report will Se-Prépared
‘ihcorboraﬁing thé.comﬁeﬁts,:ifﬁény} of_HOP on the Draft Final

‘Report and-submittéd to HOP-by'the middle of June, 1987.
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ANNEX T
'SCOPE OF. WORK

4 :I.-. ON :
HfﬂRd%EOLbéiCAL.ANDLWAéﬁn USE STUBY OF TIE
. MUJIB WATERSHED
IN

. THE HASHEMITE KINGDOM GF JORDAN

AGREED UPON BETWEEN

MINISTRY OF PLANNING
AND .

JAPAN INTERNATIONAL COOPERATION AGENCY

7“///4‘7 > b, Q/u}vxp:‘y
.'Eﬁi Ziad Fariéf,

: Mr.'Hifoyééhi Ihara,
Secretary General,

. ' Leader of the Preliminafy
Ministry of Planning, . Study Team,

Japan International
o : Cooperation Agency

JULY 3, 1985
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_ In reuponse to the request of .tlie Government of the
Hasheniite Kingdom of Jordan, the Governmont of Japan decided
to implemont the hydrogaalogical and water use study of the
MUJIB WATERSHED (hareinafter referred to as "the Study").

in nccordance with the ralevant laws anag regulatious in force
in Japan, '

Aodordiﬁgly,uthe'daphh Iﬁtarﬁafibn'Cdopérniion Agency
_ {Hereinalter referred to as HITCAN) , the official agency
for the- implementation of the technical cooperation programmes of
the Govarnment of Japan, undertake the Study in-close cooperation
with the author:tieﬂ of the Governmeént of the Ilashemite

Kingdom uf Jordan. The present document sets ‘forth the Scope
" of Work for tha Study.

11} OBJECTIVE.OF'THEISTUHY:.

1) To conduct a hydrogeologxcal study for ‘the
‘.groundwater daVelopment within the Wadi Mujib

.

Bas:n.

2)  To conduct a potential study for the surface
water (flood flow storage in tha Wadi Hujib Basin).

'

3) 'To formulate a Master-Planffor:the water resources
development. )

III)-OUTLINE'OFaTHE‘STUDY:

In. order to achieve the objective mentioned above,
the study shall cover the following itema:

Part A Data cpllection._analysia aqd review,

1) Existihg reports (previous atudies; national
plan, sectoral reports etc.),

2) 'Existing wells {(2ociation, depth, pump capacity,
Btco)._...'-

3) Maps on topography. geology, land use. etc.-'
k) Data on meteorology, hydrology, geology, etc.

5) ‘Data on economy, agricultﬂrﬁn soclology,

¢;?“’ environment etc. . . -é?(f
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Part.Bé

'1;:3) 

_Part'cb

Giﬂ

Data on inatitution. "adminiatratxon, Yaw

'aﬁd ragulation, design critaria, e%c.

_Tendaring of topographic éurvey, drillings, etc.,

-f:Field survey.

.i,,

AR PR ;.;.f

Field reconnaissance (Investigation).

Toposraphic Survey (1ongitudina1 survey in

-ZWadi Mujib and Wala, cross sectional surVey

at’ prOposed dam site)-.‘

Hydrogoological Survey for, groundwater
potentiall:

Ja)_ Geological investigation.

b) :Geae1ectric (Seismic) detecting.

";c)3*Honitorin5 of existing wells,
d) .Base flow. survey.-”z

Hje)__Test well drilling.,_u

by

3

£), Well logging and pumping test.

'g) Water quality test, -
_Hydrological survey:

a) Installation of rain gauga and water level

?B):”Measurement of rainfall. water levels and

_flood discharge.
Otherao

fAnalysis and Altarnative Study. e

a) Identification of productiva aquifers.

Ground«ater. o fs

h).‘Computer simulation analyais of. groundwater

'_'modelo

| o)f Assessment of safe yield of groundwatar.

) .Assessment of influence on the base flow

;’at the lower raach, both quantitatiVely and
“:qualitati?ely. e . .

g



;QJAWSgrfdce'water-(flood fléw aéoragb){
&Y. Eatimation of long: term flqod diecharge.

'"b) Eaiimation and’ evaluation of exploitable
diacharge.i '

: Sl g ‘ Lt ol .".‘r .
D) Water aliocatitn,

u).TDGMQﬁd_prﬁjectidn.'

B} “Alternatives for water allocation-

" “{Manicipal, Industrial and Irrigation),
" Part D: . Projéét.énd.ﬁasteruplan Formulation.

1) Groundwater development (Feasibility Study

level), : ' R

8) 'Flood flow atorage plan.

3) Watar allocation plan.,

4) Obaepvatlon‘netWOrkﬂplan.

) WORK.SCHEDOLE;;,,

Tha whole work will be carried out in accordanca
with tha attachnd tentatiVG study 5chedule (Annex 1).

v)  REPORTS:

" JICA- will prepare and submit the following reports
in English to the Govarnment of the Hashemite Kingdom of
'Jordan..

1) Inception Répori (Twenty (20) copies).
_ At=thé-beginhin3‘of the field survey.

2) :Progress Roport (TWBnty (20) copias)._

 3) ,Interim Report (Twenty. (20) copies). |

4) bPraft Final Repgrt-(Twepty_(20].copies).

The Government of Jordan will provide JICA with its
‘comments within one (1) month after the receipt of the.
Draft Final Report. - .
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Ftnal Report (Fifty (50) copiea)

_(Executive Summary Report, Hundrod (100) soples)

within two (2)’ months after receipt of the Jordan

"-GOVanmenth comments on the Draft Final. Report.:

"VI} UNDERTAKINGS -OF .THE . GOVERNMENT OF THE -

HASHEMITE KINGDOH OF . JORDAN:

:1}

To facilitate the umooth conduct of the Stu@y.
the Governmont of ‘the Hashomita Kingdom of Jordan
shall take necessary measures'

'g) -;To Becure the aafety of the Japaneae

) JStudy Team.

'.blﬁino permit tho membera of tha Japanese Study

:hTeam to. enter, leave and sojourn in Jordan o
 ;'for the duration of their assignment therein."‘
..”and exempt them from alien registration

~requirements and consular fees.

é)L JTo exempt the members of the Japanese Study
:{‘”fTeam from taxes, duties and other charges on’
””iequipemant, machinery and other materials
brought into Jordan- fop the - conduct of the
-atudy.

d) To:éxemptfthe;membpfsfof~thefqa?ane§e study

feam from ihcome tax and charges af any kind
imposad on or in connaction with" any emolument
'or allowance paid to the members of the
Japanese study team for their aervicas in
‘connection with the implementation of tha
‘study. .

"e) To provide_the necessary facilities to the

_Japanése_study team for the remittance as well
as utilization of the funds introduced into
Jordan from Japan in connection with the
implémentation of the study.

£) = To secure perhiséion for entry into all areas
as required for the proper conduct of the study.

'g) . To secure permission to take all data and

“documents {including photeographa) related to
fthe Study out of Jordan te Japan by the a?f?
Japanese Study Team.

~AB-



k) o provido tha modical services as needed.

.2)

its expenﬂea will be chargeable oii the members
of the Japanese Study Toam, .

‘The. Government or the Hashemite Kingdom of Jordan
"shall bear ¢laims, if any arises against the members

. of the\Japanese Study Team rasulting from,

3)

h)

occurring in -the course of, or otherwise connected
with the discharge of their duties in-the
implementation of the Study, axcept when such cla;ms

arise’ from groas negligence or wilful misconduct on

the part of the members of the Japanese Study Team.

The Water Authority'or Jordan (hereinafter referred
1o a3 "WAJY) shall act as counterpart agency to the

Japanses Study Team and also coordinating body in

relation with other governmental and nonugovarnmental
organizptions_conqerned for the smooth implementation
of tﬁalstudy. '

WAJ shall, at its own“expenées. provide the Japanese
Study Team with the following, in cooperation with
other relevant organization:

a) Available data and information related to
the St\ldy-

b)  Topégraphic survey and test boring.

c) counterpaft personnel.

d) Sgifable office space with necessary equipment.
o) Crodentials or identification cards. |

L) Privers and fuel.. and maintenance,

-Ab-



Vi) 'UNDEHTARINGS‘.OF JicA:'

For the implementation of the Study,JICA ahall toake

the following measuraas

1) 7o Fiupatch, at its own expenae.'Stu&y toams
- to Jordan, "
2) 7o pursﬁe technology transfer to Jordan counter=
part peréonnal in the c#urae of tho Study,
j) To provide appropriata nimber of vehiclea for

"tha ‘Study,

VIII} JICA and WAJ shall consult with each other in respact
of‘ény matter that may arise from or in connection with the

 Study._'

~AT-
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" THE HASHEMITE KINGDOM OF JORDAN

i s, 1985 i
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FOR _MINISTHY OF ‘PLANNING  FOR JAPAN INTERNATIONAL
- | COOPERAT]ON'AGENCY {J ICA)

/.Lm QW

' 'ﬁ/. z.iacl l/r:lz S Mr.leoyoshl thara
Sacretary Goneral - - Leader -~ :
Ministry of: Planning S JICA Preliminary Study Team




. 'MINUTES OF DISCUSSIONS -

“The Government rf japan has dtspatched a Preliminary Study.
 Team headed by leoyoshl Thara to !he Hashemite Kingdom of
'_'jordanj:n order lo Agree upon the scope of work on the '

3'hydrogeo1oglcnl and waler use siudy of the Mujlb Watershed.

The Team szayed i Jordan from 26th ]une to 4th ]uly. 1985
“and ‘held a' series of discussions with the jordanian

.Hiofriclals from Mlnistry of Plannlng and Water Authoriiy of
jordan. - R ' '

el

jépanere sjde'and ] ordanian side conf{rmed lhe.{ollow{ngz'

7.ll.f.The=1arget year of the Master Pianfshall be
' the year of 2005,
'2)”ﬂ']§rdahléh'51¢e"will organize a joint commlttee’
" “with'author(ties concerned for the smooth conduct
" of the szudy. '

r:‘31_.fA potential study for the surIaCe water'
' _P;(Objective 2) will be carried out at a
. pre- reas!bllity Yevel.

4y ]ordanian side will'bear.lhe cost for the:
' topographle survey, geological, fouhdatiqh
investigation {incIuding test boring). for
the potential dam sites which shall be carried
out under the aupervlsion of lhe ]apanese Study
Team. '

) ]apanese side will carry out the test well
drllltng. '

6)  Jordanlan- side wlll provide Japanese side with
its comments on draft final rcports through the
diplomallc channel.

7) Jordanian side will provide the Study Team with
the appropriate number of drlvers and fuel for
the vehicles.:

8) jﬁrdanian slde requested that a few counterpart
should be tralned i n Japan for the purpose of '
technoiogy transfer. And Japanese slde took note
~of 1, :
9} Japanesa side will provide apprepriate number of ,
vehicles for the Study. ' ;?ti
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LIST OF ATTENDANCE:

1)

z)

Jordanian midet

Mx,
_Hr'.
or,
Mr,
Mr.

My,

Mr.
Dr.
Mr.

M. S, Kilani, President

_Hahmood Talhoni, Secretary General
_Omar Joudeh C

Bader Hirzul%nh o,

M. Iskander ' '
Fu Arelkat

A. M, Hemud

Jawmil Rashdan .-

PF. Johnson

Miss Muna JawHard

Japaneqd aide:

Mr.

Mr,
Mr,

:Hr.

Mr.
Mr.,

Hiroyoeshl Ihara
Kenji depkawa
Fumio Kikuchi
Yoshio Xashiwai

HNaofumi Kondo

Yushi Kitahafg-

-All-

WAJ
WAaJ

WAJ

WAJ
WAJ
WAJ
WAJ
WAJ
MOP
Mop

Taam Leadex

Member
"

”

Embagsy of
Japan
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ANNEX 11

ASSIFNHENT SCHFDULE FOR HYDROGFOLOICRL hND UATFR USE STYDY
OF THF HUJIB UATFRSHHD TN THE HASHFHITE KINGDOH OF JURBAN

~ {As of 30 0ct.1985)

;mh;__ﬁ;;__u;TEnfatlvé R - e,

1985 4 s 1988 N _J987

assignméggffl' 'f io 1112 01 02 03 8405 06 07 08 09 10 11 12 01 02 03 04 05'06

.Tak_ab 1-0“1?*1"’!‘ ' mu—-t A [—— . ln—l L e : I‘.‘:'.:-.. S o
(Team Leader) el L N A -
Yasahiro BURAKANT
(Hydroggolokist)

lagine TAKARASHI Y e
(Environmental Expt ) L : :

Hiroyasu NISHINOSONO ] ——
(brilling Expt ) - I —

‘Sadao SANEKATA et mmwmmms 0 | )
(Daq Eng.} . R : A S ;
Momory RUWABARA -

{Hydrologist)

i
|

|
]

‘Tadashi NAKAYU
(Eng. Geologist) .
' Kuniski TAKAMATSU-
(Survey Eng.)_.'

|
1
l

~ Kinichi OHNO
(Economist)

|
ﬂ

‘Akira NAGUMO
(Vater Supply Eng.)
Hiroshi NAKASEKO - L e———
{Construction Planner) o o . o

|
H} |
U

" Shéichiro BAN
(Trrigation Eng.)

: ﬁ:

Masao ISHIKAVA
(Agrononmist)

Romarks;  wesssssm  Ficld L:-.czzzzn Home
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