
. ~·~ ·~~:t--~.!-t~t_~.;.!E:~ -i· !"'1-:~=.w--~;:·-~ ..~ ~ ""·_:..).t,l ~:.._ i:z·.;_ .,.... '~: ~-· - { -~5-, :~·:--4:r.-- :: ~-· _-..;.~;.,;•. 
-:~ Mike Muller'->~-~~-.:.,:···~; ''Undera good adniinistration, the<·· of existing drainage canals deepened. Four new puJmn:irili': 
: ··,, is a freelance. .~ ..~ ~~--:-~· Nile gains on the desert; under a stations will be constructed. Total CQst for the 300 000 

--;- journalist specialising •:C.:'<" bad · one ' the desert · gains· on ' project area is $115 ·7 million. 
. -­"': in~vfopmeot-:. .::. < ~? - the Nile:~· . noted the .­ observant · ·· The national drainage authority-staffed largely by 

~.ii:~~- ..t.~li.~-~:~~~~;1~ •· :-~:: ~a_poleon during his brit;f Egyptian __ engineers who converted new l_ands to perennial ..6Qu11n -~: 
· :­ - ~_!~ .~ ::~".:·"''- ""-'-c.._,_.f!:~~-. t .> SOJOurn. The boundanes of the · -has already completed dramage works, over 600 

' -_: ~ tiiiiCwliicli will eventually come· under the command of · acres of the Delta, and a further 900 000 is scheduled 
",-;~· the ~ile can now be drawn with some certitude. · The . completion by 1978. In the pipeline are proposals for 
·;-;-;_ "Century- storage"· provided by the High Dam at Aswan· ·· Bank assisted schemes to cover another 1·8 million 

, ~ allows the river to be tapped to itS limits. But this does ..., ;. "· ·..:. ·. · · 
..;.7 not mean that Egypt's struggle to bring · water to the · · · : '" · Mining the Nubian's fossil water · 

.P_j. desert · and feed its burgeoning population has · ended. ·. :; .While this huge drainage programme should cope 
~~; There· are new horizons which urgently need to be explored. .·: the threat posed by shallow groundwater, that in the aeE!PeJr; 
,:':.••~F',;'lt;_ The horizons are, in a strictly technical ,sense, the sOils ~· · horizons raises quite different questions. Egypt is uni1Pr.,.;." 

~ "; :·f-'!_'. 0£·the Nile valley and delta, the gravels .underlying them ~ ·by one of the world's largest artesian basins, f'nrlt,.;n....,. 

_..:".;_,~: and the vast beds of .sandstone on which the country rests. ~ in the so-called Nubian sandstone aquifers which 
.;;-g in each exists a water regime infinitely· more complex than .· from the Sudan and Chad in the south to the Mediterranean 
):[E_that on th~ surface. And while ihe surface waters have be~n in t_he north and into Libya in the west. The 6000 billion 
~~ controlled;· those underground still - have the" potential - cubic metres of water stored in the aquifer represents 

-~:!"~,!. ,to'op~ye(more sorely needed land~r to bring a desola- · major natural resource. But its exploitation is prt:m.lemtatir:i 
;~~~~ tion . to .the· Egyptian fellah more destructive· than that and controversial. ~. · . _ 
::- ~:;,: wroughtbj' any biblical plague:-~.;~!.:;;;.~: ,:.' ~>:_""'!;!"-,_'5><_,, .... ~,,~~'"-,···' .·' -· The pressure Of population in Egypt is such that pr110rit:v, 
~d~'~.Giveri the ptiliti~ 'of intemational~aid; -it is the problems must be given to an! _development which 
::;,;-,.;~ caused...by_~ the Htgh ·Dam that .have attracted .the most arable area. One futuristic proposal that has shaped 
::"';if;:,l attentioll;' Soviet involvement · in the· dam's _construction thinking is for the creation of a "New Valley" in the 
:~~q neccessitafed' a­sometimes· malevolent 'search· for its fail- . · desert,.west of the Nile. This "valley" would link a 
_.;.;~:~..-iiigs"by,Western ' observers. ProblemS· have been· plentiful:. of depressions in which artesian springs once flowed 
\);~{And ~among ·the 'inost' serious has been · the· ·waterlogging the exposed sandstone aquifer. -·. ::. ·. c.. · '. -::· .,, ' '­ . 
~::;:~~·and. SalinisatiQn of farmland newly. converted to perennial >· In the major oases of Dakhla and Khaiga, the wells 
J!(~ • irrigation from the traditional flood cultivation. · ~-.,·=:--'-:: ·• ~- " · longer flow freely. They have been capped and 
.,,; . ..:This has not just happened in the areas converted since · Since 1960 IllOre wells have been drilled as part of 

·i~~.the·~<;~mpletio~ of the High Dam; although the process has..~· intensive programme of hydrological investigation 
: ;:. ·~ been·. particularlf dramatic in them. Poor drainage is a groundwater management. The resulting fall in water 
~ -~. . - , . ..:::.:'i:~ problem· throughout' the country's 7 ·5 inillion acres · of . · now means that many of the wells have to be pumped. 

. -l~·· irrigated land. A 30 jrecii' programnuf of drainage_:works '~· · 1970, 42 000 acres of land were being irrigated to 
•..,.~~- 'h ;1;.. . d .be' -.·.,~··--~· - "' __,........... ....,. ... ..~-- -~ -' ',j·-~..·. . . ul t' . f 90 000 . cl din b 15 000 .-:;-~·-· as auea y gun.-~.,..1:;:;,;.,;.~~,_~...,.tY--!"~r~,:~, - - ·..= ·.,.:-·· · a pop a 10n o , m u g a out new 
t':'~~· Tne ~_need fo:r:;~:action: 1S·~spelt out starkly_ in. a·· World from the Nile Valley. ;: ··:,~;~-:_.-:" :.::-'­ ., .. ·..··. ·c·. 

;·-:"'""' 'B~':' drainage project documen~,'-'Wjthout drainage," it ,~-. The culmination of local hydrological investigation 
). :says;:~'about . a third of the projecfarea is likely to.become .. Egypt's 'Desert Development Organisation has not nrtlvit1Ail ' 

:'!:;t"~~-totally 'linproductive .over the next 35 years. On the· remain.: ·· simple solutions to the difficult strategic problems<._, :lng .p~oductive lao~ ayerage ·crop yields will decline .40-50 Before military priorities supervened, proposals existed 
:!"~ per' .cent.'' \ J'his· is m ·a" country in 'which' agriculture con~ -:. a major programme of settlement, based on ex]plo•itation 

• 1 ~tribut~~-~ p~r cent to· the GrosS National Product where ~ the groundwaters. One project envisaged the settlement 
· :--~ the pr~sure on land. is such that three-quarters of the 1· 5 million people on 560 000 acres by 1975. . 
'; ~~ farmsare smaller than three.aqes~ and where the problem ..... Annual water requirements for settlement .of tliis 
!:-.,.:;;;._••··~'oflaildlessness is groWiog':;..;.;-;-.s< _..,.-d:;t>$;~'~"-'.iW:...:..-:..·i;'r. ·" .. ~ tude would be perhaps five billion cubic mt!trle&:-E:auiv<lleJlbI -· • •~ . . .. "' •o: -~-~ ... ~.~·;'!""· ~· . •r.· -.--..-­ ·-.. · •· . .. ,_,_ . 

~The~ ~culties ·have· arisen·· becituse' ·of the ' change in :;.~ to 9 per cent of Egypt's shaie of the Nile's annual 
water :-regime:'_lt..was'.hoped~ that the eontrol..of _the ' Nile .>-: Can the_Nubian sandstone aquifers provide this 

~afforded_ by, the . High Dam~which ~eeps~ the . river)evel is -a· question . which raises fundamental is5u'es ' about 
~... onlY' two metre5' above·its former low water mark..:...:.would ·:· exploitation of any raw material resource: ..:~~·,.J;· 1! ..:....._ ': :;, 

/·~~·allow .the:sub-soil :-watel- to :dram:' But .increased seepage .~---. The annual recharge of groundwater futo -tli~'-whole' 
~Josses fr~~ canals' and fields -~to the sjJbsoil haye exeeede~ .. Egypt is tentatively estimated at three to four billion 

1:!1'~~- the. rate ·at' w~ch the~~water:can drain to the underlying ·. metres. · So for ' development . on the :' sCale · uu.5 u•cw.z., 

l~:;~_gravels:And therising~ water. fable has brought .with it '-- suggeste~wateiwould have to be draWn from··,..,.,,,.."""· 
: . "i .."'. proble:mS of salinisation, aggravated by the increased crop- The sandstone strata-which range in thickness 

I!;;~:~;~~ pin·g .in1en~ity 10a~~" pos~~~le b~ _t~e pr~~~~on of perennial metres in the south to over 3 ·5 km in the · 
~·--~f~water!'it"'t-~~-0,~~~...~.::.::~~::::",~~;~:: :: :: ..;,; _: :~:· .- ·~·. · . · a reservoir with a total capacity of 6000 billion 
":'.:!·~~~,£:"~ The problem is being tackled ··bY installing "tile drains",. metres. Pal.aeohydrogeologic<il· studies suggest that 
";.~:.~;;_on a ·massive scale. One World Bank financed project in bulk of this stored water was laid down during . 
.c :;~··' mid-Egypt, between Beni Suef and Asyut, gives more per- pluvial 'periods and is not the product of slow seepage 
T-:" :. · · spective of the magnitude· of the operation. An intricate Sudan and Cbad where significant recharge occurs 
·­.{--/ ·buried web of concrete pipes--30 000 km in all-will form ­ Radio dating puts the age of the water at around 25 
I '!..;,~ the field drains with a further 4000 km as collectors. In years (see New Scientist, vol56, p 322). 
~ ~- ·_ ·_' addition, 865 km of~ ~als are to be dug and 775 km .. Should these fossil waters be mined? There has been 



~ ··- ~,~"?" · ...='?~:...... -.-:- · .. -;.,_~~ ")Ji • _,... ,:;:.:"'~:.:--:-.:. ·~:.....,.~.... (7_.. , • . ...-,.~ -.l.~......... :i-..i,_l ;":;_· ··~ ,. .... ~ ,_· ..:..'.<i -.··'- ~ .;.;~ :: : •· . ··:--_._.; · -_ ~ ;;~-~'·-·;~ 
2rable controverSy in the past, but opinion_among ·scien:_-:··3;';_ Dr•.El-Shazly is in charge of the geological side of a 
.s seems to be hardening 'against rapid .exploitation.:_Dr...,o: _mote sensing proje~ using the us Landsat satellite SUJPPl~ :-:~..:~· 

L

M. El:Shazly,'of. Egypt's National Academy, of ScientifiE ; ment¢~~ .by,_aerial . suryeys. ~ __Besides·· providing ~ valuable 
sea~ch.:~and~: deputy, directo_r.;· ?f;;. the/Atomi2"~ En~rgy_'?:.· - ~ormation on ~eology and v~ge!atio~; - the project also_-_., ...,..,.._., 
:abhshment, IS one of the sceptics. He would rather see . .- gives data on dramage patterns, soil mmsture and evapora­
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; reser.Ves conserved 'and .exploited'~oilly_ in special caseS ~-"' _tion ' 'whicll ,_will bel~ . - to~ answa: ,this_~d oth~r. q~~-~~~t~~!-~ 

·· mining'~~ti ,!oa~ development. _He queries: the sense of :~·- about the aq~fer:.;~1';.Srl--;;~-;:-:{{:i;.;1&;·. £:ii~F--:£~:i'!;..": -· ;;, · 

ablishing . large~ settlementS~ b·ased on;:~wat~r-..supplie5 ;;,i~ '?'fr;.The_- Nubian ,sandstones are by no·means the ...v.w·...~~ 

ich cron.I~ .9~,~-h~u~te,d :'Yithi~ 100c~r 20Rye~;,.;j""i~~- ponent; in"a. n~tional approach to . gr_oundwater;, lllc.Lu.,~c:;·.: 

~he deCISI~n : ~ one~ ~onfronting,. the . other: ,, countries --~· mene·~. 1970,_ a consultant hydrologist proposed a . 

derlai~,, bY:..Jp~ -~u~i~~-~<!-ndst?p~;~.•!_lfe·;;aquuer·:l"el?re:;::. _'pletE( re,orientation of Egyptian i~gati~n strategy t~ 

1ts the only maJor..water source.. m south-east Lioya_1n·. .:. account of groundwater's potential. which was .'_'too 

e northern·· Sudan;"'it has an~ es5ential~-role to .play~ in -·· ignored and still by far under-exploited~:~ ::;:-;·~·>~-' ~~·'·"7..._;:-;_~m~ 

ojects .con-ceived to ~.halt, the,southward~ march' of the ,_.~ According to 'the persuasive. argument;: the 7 , 

sert~j/t~-);~~~Q~~&z,~-::~'\'.:';:;':~:'£.£';;,~. :"-~-;(~:-~\~i:: .. cubic.· metreS~ of. "new water" assure4 by __ the· High f , 

The snared mterest IS' lecuiilii:t:o-:-usetuCcollaboration.~:~ · should be diverted to the New Valley rather than be used i, ·:.: · ,-· 


next'_ ye_ax::·~ ~- ~ft.co~eren~ _to_:,_~~ss~ inte~al!onal_ .. to. intensify cultivation ~d _reclailll: fr1~ge . lands along the _,:~~~ -.:.3· ~ 
Jperation .t~. ;, COI!?-'!>~~:;~~~~~cati~li~ a . preliminary . ' Nile. 0 Instead, th~ other m~JOr aqwfer m the .coun~; the :: -~"""' r ·;.:;: 
~10nal study on the management of the Nubian sandStone .. alluvial grav~ls m the. ~ile. Valley and- D~lta, . could be -:'f= r i -:· 
!ll!e~ Will:"be prese~ted:, _Ap~...f~om· <:!>lla~g ~e infor--. : tapped:.Tube well exp!oitati~n would · r~cOver some, of. th~ - ~- . ~· '; 

.:1tion available from.vanous.. national Jnvestigations and . 25 per. cent. of . the Nile's discharge lost benyeen:. Aswan t ~ ~ ~~ 
~ntifying _ ~eareas _fol."- furthei;' research, the study could : .. and the;_.Bgyptian farmer's fields;·_ waterlogging. p~oblems . ·.!· ~ 
.lp clarifyLthe., l!Jng Jenn~· stfategi~. for . exploiting the '' might"' be· reduced and in dry years,.. the aquifer_;_could.-:.?.1~ ;;: _~ 

0 0 ·' t ...... •....... •"'""'-'~,~~·'L ·~" "'-~-'<~-~,~ ~· • • af 1 b • 1 ° d ch ld b 'cL ;;:,• -,,. 

·o~nd-~a~~·-~--~~~~~~~~'il.;O;;ff,I#~.: 1;~~~·?;.~- .s e Y. ..'?. over-ex~ o~te .~me~ ~ts re . arge _wou e rapt ._- 1, 7 

-r., ·- - ··a..·"":':'-.;-..,:,n-.~.- - · ~~--""' • ._ ,._.__, __ ,~···-""-~ ·-:. ..,, :.-........ .- ··-.While .elegant In Its simpliCity thiS approach would re-: :' . . 

.....~-:-.......- ..,....__~____....,.........~~. !s:$!i;4!! .....~,_.... .. ..n..... .. ' - .. ... ' ~ Lir -. ­

?--·~~..;::·:.,;, Storing the Nile underground_E--:;,f::-..:.:::.:. _- • quire radical reshaping of agricultural·practices· and a sub;;.;::-.. -- • • ~c :_ 

The question is not simplY one of the .mai:iitium ·feasible stantial reorientation of the irrigation administratiori. Th~~~.E. ;,o., 
ftake.: .On(po~b~ti.'~e.ady _raised ,~ ._ that ~il()Vaters -~. gravel aqu~ers are ~re?dy _an i.ID:port~t so~ce ofurban§-t1t~-~ flti 
mid~ S!<?.rt:'!.!Il tht;..Nubu~~--~-an~on_e; ~e~_Ive se.ep~ge·:::. water.< :r~err use f~~ I~gatlon ~g~t · gn:e ns~..to -~er;---~~~ 1-. . 

·om Lake ~~asser~~Uld ~o proVIde :the basiS .for. liTlga-~;. problems ..; of salinisat10n-studies _. of -, the ::: mteraction · tr. -~- . 
m development-in nearbyarea5 .o{both Sudaii and EiYPt.~-- between subsoil water and the groundwaters of the gravel · _ ~- · ·, '" 
arious· theoretical modelS nave been:made to describe ·the ··~. aquifer ar~ still in progress... Tapping _the gravel .aquiferf]'~-- :-f' . .• .. 
~haviour:· of ' the~· ·aquifei;: but thei''need''to":: be:.~ checked ·;_ also_incurs·. a two-fold .energy penaltY-7-du~·-to 'pumping/'~ f.! ~ j 
;ainSt actiiafbehaviour. Iil Libya,.a50 000 hectare desert" requirements and the loss· of power if throughput from.. ,. 
:-igat!o~d.cli~in~J h~i)·im.:·1!ttc~Cse~ious;:;'~foble~:; ~th~: t!te High Pam.wer~ to be div~rted to the New. Vall~Y.~.:ft}~~:: ,. 
e... ~ater4 ;tablei falling,~ far1 . faster;;~ than~; predi~ecFby. ,.~z, The ·current dramage projects and small scale mvestiga- ~ -~ 1

1 

eor~ti~~ni_odels. ~.":.:;:.~:;.;.~S'_: -~..:.::~.; {J~~_t,:;;-..;5'~:;::.:;;· . · · tiori of. the Nubian s~dsto~e aq~ifers. may .s~em r~ther~~~·t . 
The regiOnal study of. the Nubian sandstone aquifer will pedestnan by compariSon with this sort of VISionary pro- -·~ ..-;;~~'~ • 

:!lp .assess :·:t_he..;.environm~ntal~ impact_·of, the proposed posal. But with the productivity of Egypt's agriculture ·at <~~~: j 
attara .hydr~~lt:ctricity proj~ct. Egypt's .Ministry of ~lee- ·· stake, the decision to concentrate investment in drainage .: ""t,-:tf . ! • 
·icity ha~ just commissioned a :fea5ibilitY-study to investi-· · .rather than ·dramatic -but dubious desert reclamation pro- _::_ ·.::,'-·¥ -i1 ~ 
ate the .possibilitY':· of.)inking th~ depression~ with the : jects will probably be justified in the long term. Studies >~).~.;: ii f 
Iediterranean by canal tO generate power. The Qattara is ·currently_in progress on the post High Dam salt balanCe .::· ···, ~ : !C r 
:1ought to be -the major··:naturiil discharg·e .for the simd- in the Nile Valley, the hydrology of delta groundwaters, ·;:"'::.: ~ :·~· J 
:one aquifer. F1ooding ifmight' reduce the natural losses. and on the sandstone aquifers will provide a sound b~is for · . : .: ~ :-?? J 
ut would long-term ·sea water: infiltration pollute the future . development. The underground waters will; after ·- ·· , ~ ·f 
cmarkably pure groundwaters? ~-- · all, still be there. · · 0 ~. · ~ ~ 
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