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ABSTRACT

Thc larrners tendenc) toward sludge usc itt agricuiture as a

lirtilizel and,or soil conditioner in rc Nonheru (;o\enloratc 01-the

Ceza St[ip has bccn in,estigated. A sample ol ii] frrmcrs \1as

randonrll srleclcd. Data \\'ere collcclcd tlrough a quc:tionnaire

cspecially dcsigred lin this purpose. Despile thc relaii\el) high cosl

.l.heml.al ferlilizers. r rbstanlixl numbcr olrhe interr ie*eLl larnrcr;
6i (9j.7%) rpplied therr. Also, nrost lalmers 61 (88.6%t $ere tound

to usc orirnal maiure particulad) lhe lresh one. The use olunlrcalcri
slndge scoms to be very rare. Onl) l$o farmers (2 g'rir) li.rln tht
poprrlaiion iamplc rcportcd that thc\ use un eat€d slLrdgc. Currcntly.
lrcated sludgc is nol availatrle in Gaza Slrip, bul it will be produued irr

lirge quanlilics lrom the suggested ne\\ \laslc\\alcr tr€rnnem planls

that $'i11 be established in the nerr tilurc. Atier discusstng thc

chamcler: and advanlages ollhe n€w lreated sludge and its rypci. lhe

niajorit] oflarmcrs 61 (8;'.1%) indicatcd their ncccptanc. ro lhc usc ,]f
this sludsc espclia1ly thal oftvpe C. lhc c:ipecred amouDt oinpe C

lrcatcd shdge 10 be used tir vegctables is larg.r 1an thai \\ ill be uscd

rbr citrus. A dcmonsnatiol ofa model erperimenral lanD ii an 3.lua1

d!sirc for the popul,ition sample to see the benellli clltealed jludge ifl
ogrlculture. Ihe production of cheap. cllectire and .:ri. iludgc uili
fronrlrle thctcndencr offanle|s lirr its use.

Let kutls: ldnetl gLtzd st-ip shtl3r tt.i
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residential area is spreading closer to the plants and the inhrbitants are

suffering I(om thc ollensjve odor and mosqu)toe problems. Therc is
now a nEster plan, infoduccd b] donor countries. to construci three

ew WWIPS in Gaza Strip to replace the existing o-ncs by tic )ear
:020. Their total capacit-!- wjll be about 116 Mm'fear and their
location qill be near the eastcm border oi GMa Slrip. The nel' plants

*ill recharge the aquilir wiih approximctel) 40 Mm' ot trcatcd
\lastewater annuall) and the resl of rcclaimed \\'aste'r!aler \rill be

managcd to bc used lor irrigation. Alongside, the new plants will
produce treated sludge ol three types named A. B and C. l',!pe A
rreated sludge \\ill be aqueous whereas type B will be semi-aqueous.

Tr-pe C treated sludge $ ill be availablc in the form oldried grains. All
firee tvpes ofreated sludge Bill be L:ted in agricullure.

Man] countries inclLrdiirg the neigbouriog ones e\perienced the

use of reat€d sludge in agricul$re as a lerlilizer or as a soil

conditioner and positi\e inlDac!s lrf agriculiLr.al production *ere
recorded (European E.ononric CommuniE. 19Ell Kofocd. 198'l:

AbdulChaffar et.?1. 198a: Association Francaise de \ormelisation.
,{} 

^aOR, 
1985; Bahi. l9E7r Al-Salcm & Talhouni, 1988 and $alsh,

1995).
fhe present investigation \!as carried oul in Beir I-ahia and l]eit

Hanounl hvo villages in the Notlhem Covemorate of Caza Sffip,
\\,here agriculture is the backbone of the arca. Faffrers use animal

manure and chemicai fe(ilizers to increase the aglicuhural production.
Iel\ farmers in Gaza Strip use urltreated sludge lor citrus, olive.
alnond and apple orchards (PcrsoDal conmunication).

A,though experiences end perceptions among famrers oihuman
saites inoluding sctlage sludge havc been studied else\lbere (Cross.

lg85: ailtschen & Niemczvnowicz. 1997 and Krogmann er d1., 2001),

::ri- is the first demonslralioo aimed to assess the tendenc) of larmers

i- Bcir Lahia and Beit Hanoun to\lards the use ol treated slodge in
.g;r;rlrure *hich will bc produced from the ner WW'lP in Nonhem
G:!:m.rale of GaTa Strip.

2. MATERIAI,S AND MI,TIIODS

Ih. p:.-..ni in\e5tigaiion is a descriptive study. A sample of
se!en\ aermer! ir.m tscir Lahia and Beil Ilanoun, two I'illages in the

Nonheni CLr\erntrale !-.i Ga2a Strip. $as selected raDdomly. The
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farmers were individually intenie*ed to fill a questionnajre'The

lnterviewer explaincd questions clearlY to lhe farmers' The intervicw

was colductei t'ace-to-face b)' onc inlestigator himself \tho had a

master dcgree in Environmenlal Sciencc and is familiar \lith farmers'

Ihis helped to minimlze the enor bias and build trusl between famlers

and inlervie\\er to liet accr.lrate ans\!er! Ihe qucslionnaire \las

designed by professioDals in biological ard enlironmental sciences

"i* tl" f,etp olthc Palestinian \\:aler Aulho.il} (PWA)' Mix ol
struclured and open ended questions rerc included in the

questionnaire (Backstrom & Hursh Cesar, 1981). During $e survey,

tLe sunelor briefl." introduced io farmers the sludge. its t)pes' ils

applioation meihods in addition to its environmcntal, economic and

agricultural yalues. The qucsliomaire inclodes relevant inlbmlation

such as age, rcsidence. size ol area cultivated by diffcrent crops, tlpc
of fertilizer uscd, the prcfered type of studge to be used and the

amouni of reated sludge lvould be used/dunum lor crops annuall.v'

Data were computer analf'7-ed urjng SPSSPC (Slatistical Paclage for

rhe Social Scienccs Ino, Chicago- lllirois) and irxcell \icrsion 6 lor

frcquenc)- cross 1abulation and graphs.

S.REStTLTS

lrL oJe lrel'(''. \- n_c l')t ,'' nJ r"' ' :nrrn'_''Ll
(71.19/o) in Be( Lahia and Bei: lJan.un $e.c abc\e l0 !ears ojd'

Regarding rhe size ol larm.. resull! irdic:I.n lhai i'a-.nreri shc osn

,.-ull fu..t (less than l0 dunumsr sere I i:t L':ir anr thni' \ho
o\\n large farms (exceeding l0 dunitmjl !\er3 ii 1:i ii'l Stralcgic

orops cultivaLed by l'amlcrs O=i0 ) in BeiI I thia anJ Beil llanoun ere

list;d in 'l able (1)- The area cuhi\eled b! .itrus .nir'tilules ihe ia'gest

one (81.19/0), $'hereas that .uhi\aled b) siB$ irerry reprcsenls the

snullcsl area (1.,19;) ofthe agricultu.al land

3.1.Use of chtmicat fertilizers and ,nimal manur€ chemicai

fertilizers were found to be conrmonl! used b\ lafiners in Beit Lahia

and Beit Hanoun. As indicaied ifl Iable (2)- a substanlial number of
famers 67 (95.?%) admihed lhe use of chemical fenilizers in

agriculture. Most olche icalfbrtilizers are imponed fiom Israeland

ot-h"r countri"r- Ihe cost thal farmers pal to purchase thesc chemical

turtilizers is 116.409 United Siates Doliars US $ (82,560 Jordanian
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Dinar -lD) uith an average of US $ 1818 (1311 JD) lor each thrmcr
per )ear. Regarding the use ot animal maDure- nrosi tarmers 62
(88.69/-) in Beil Lahia and Beii Hanoun reported lhe usc of aninral
manure as a fedilizer. The rnaJorlt), of thcm -+9 (79.09i) prel'er ihe use

oifrcslrl]ranure (Table l).

Table (11: Area of thc rultivaled crops (dunum*) reported tv
farmers (n=70) in Beit Lahia and Beit Harounj
Northern Governorate of Gazs

Crop Total area
(dunum)

Avemge Area
(dutrum)

ol,

of the !1hoie arcr

OIives
VegeErbles
Slral\ben -\

3005
67

203
"50
126

42.9
1.0

2.9
0.7
1.8

87.1

1.9

5.9

t.1
t.l

Total i451 .19.3 100.0
* Dux.! n l0il0 iqlsN .r:i.r;
** 01h-r:: alxror,ri. 3pples .tc \o rr.rj cdrnated \rtl jloners or grains

Table (2): Lsc of chrmical fertilizers and animal manure b,y

farmerc (tr:70) in Beit Lahia and Beit Hanoun,
Northern Governor.te of Gaza Stri

3.2. f,sc of sludg€: Data presente.l in this 'tudr in\esiigate the use of
unrreatec sludllo as $ell as drc e\pcc!.d usc oi lrealcd sludgc as

fbllo$s:

rn
Parameter Frequency

Use of .ihemical ferlilizers

No
I se of:rnimal manure

\o
Tl pcs of used animal manure

I rcaled
Both

67

62
8

49
1

12

95.7
,1.1

88.6
]]i

jg0
I,6

194
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i;lY'"" ?l l-".,:::,* srudsc: tn ,unre rreds. ur.dre (,aza 5rrip re!{rurmers admttted the use of untreated or c\ r

di.pu.cd rrom * * l t, i; ;; ;,:;;i:' l;:lli,i"f i.-::f ?,'*:,-:rrdn-p^nints impropcr n(alcd sludce trurn the U \\ f p,, C_, ,.,i.i.
"rr;cl,lturdl l,rnJ. ir $d5 (ld.mco rhht lne J.e ur lhi,.ludse d. andnurnc he'rind r j( nt r,,))c I lhel 

"g1r\ r,tgra.pl::*]:i t,rh. ca.e.,r rhc.n.-J dred. ,n( __e or .n.reored .juJse-sr,,,\'o oc \cD r,rrc. Unt, r(r:arllrer\ . ..o00,lrJT 
the poput.rt,;rl

'd,'lDl( rcpon(d lhar rner Lr.< unrrc"reo .,uJEe rlablc lt. or. rr.-"1cluir <d lhdr he eor ', r..,m t\r2r i ., d r.,. 
",f,"', 

.",Jiir, ," 
"UL,r"olilrorr his o!!n cesspool.

Table( 3): Prrceprion ofstudge use amotrg farners to=70) ir Bcit Lahia aodBeit Haooro. Northern Coveiorsre orcrD sni.

3-+. Prospccli\e u.e.ofrredted \lrdo(: .,.rr c p-..<,. . rJ (.e"(ed

l-ill: l' ",' ""r':' .: \ : \nj' ., "-.^'-;;;e-^n ,r...1 ,r I rear.d ..iuaeeand rts hpcs. $hjch si I b. on.d r,.-

)1,: l::, 
.:-i1,;J ;;,;::.":.:.;:"...:"; 

":: :. ; Il:,'":,Jlrs qa\ afndrcnt $hen,,nh a ldr_1,.,,_.o ,,.",..,"a,,. r.". rr f,:t"llre,relnr)f tarme,\bl tE-.too,".cept.J l.b:e j, \,o*f 
"".U...,IJ '"r.J 0i tarmcr\ oul ul th.,( \1J..--n tr< .se or trL-lcd lludcL

l.:'1:"1"* or qf( ( \ludp!. , . .'o",,.r. 
'"r;,, "" "^ i"ri"drrong ram)en tn rhc dtn.ult uf r\o( ( .t,ar.,, fr. r*a. q,.u, l"d<pr(red lrom rFip. I lh. crp..reJ -,,urr o, np., ,r*i.a.f ,a!.',obc u\cd for \egerable\ i\ rargerrlan harrr rt teu...a,_.i,r.,,. U.i.n'rrme-. ol- rhe pofuldtiul ,amfte \!er\ a)^<o about ."".;.,i;;;

of Gaza
t.aramet€r

Lsr oI unrreared sludee
\-cs
No
P€rceprioo of treried sludge use

NL)

Percepiiun of rrrated 5ludse rln€rA ',''
B
(:

J-requencv

2
68

6t
9

I3lrl
t7 I

29
97.1

87.1

]].9

1.9
1.6

9i.5
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afiribuied to the dominance of qualefiun soil $ith cla-vey material

inc.easing lor'xlds the eastem border of the Gaza Strip (Al-Agha,

r99?).
Soil in the (iaza Strip is becoming less iertile than it was in Lhe

previous decades due to the intensi\e agricuiiurc. $here sonletlmes

tlfo or more crops are cuhr\aled ennuall]. A.cordlngl). the majoritv

of interriewed farrners in lhe \onnem Golernorale of thc GaTa SBip

is using chemical fertiiizcrs to lncrease their agricuhural produclion.

Extcnsive use of chemical fenilizcrs in agriculture in Gaza Strip has

been reponed (Abdul Hadi. l99l). Vegetables, stra\\'berry and citrus

are cxpofted to lsrael and Eulope to cam good money. lioreign

currenct inc.ea-ses the farmers' income and enable them !o meet lhclr
go\\ing demand for erpensive chemical fertilizets. Howrver- hea\,a

use of chemical fe(ilizers could cootribute to grou0d\leicr

contamination by nitrate (lotrrlson & Kross, 1990r Levallois ci .r1.

1998 and Hahraniet r/, 1999).

Lo gencral, the use of animal manure (Zibble). mainl) lrom

cows and chioken. as a ferlilize|Ras found to be common among

larners i lhe Nodhenr Govemoratc of Ce.za Strip- Ho\\eler. n'Iost

farmcas accepi thc use of fresh manure than the trealed one naich get

special treaimenl to n1odil-1 rhe percentages of its macrL)- and nicro
nutrients and ro rcmole undesirable components. Although aninral

manurc is uselul for mai aining soil t'e11ilit], iis !ega!i\e impa.i.'r
the enviro.ment has be€n rept)rted (k)ngbloed and Lenj:. 19sE .

Based on some queslrons and discussioD conducred b) :jra

inton';e\\'er. mosl Iarmers talkcd abo'rt certain tictors standing belird
their reiection to use untreated slud,sc- The-" said that ar siudge ri a

"najas" material (spiritual pollutam) and ftere is ni pi).hnlogl.al
acceptance for ils use. b) sludgc $ill delerioraie 3n,1 nra] kill their

ag cuhural croPs. A larmer aged 75 year trrm Beit Hanoun

nentioncd thal rhe soil of his citrus orchard $ ill br destroled if he

uses sludge, irnd c) sludge ls a material conElning pathogcns,

attracting insects and produces ofiensive odors These !i3us are in

accordancc with perceptions recorded from people includ ng fanners

elsewhere (Hanafi, 1985: Hamlin, 1990; Reid. 1991: Firtschen &
Niemcrynouioz, 199? and Krogmarn ,?a d/ - l00l ).

The quantity and characteristics ol se\\ age lludgc produced

from municipal lvastewater treatmcrt plarls dcpend on the nature of
the ra\l l\aste1laier arrd the treatment uniis emploled (Al_Sa'ed, 1999
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and El-Gohary er dl, 2000). lieated sludge which rill ba produced
from WWIPS in Caza Strip should bc largcl\'ftee of pathogens
(Downs, 1997 and Nelson & Darb),, 2001) and the anount of heavy
meials should be minimized to thc reconrmended li it \alues (United
States l)cpanment ol Alricuhure. 1980 and Kiteda et al.. 2OOl).
Although uealed sludge improves soil leniiity. its accumularion coulL{
be a burden oI1 lhe en\ironmcnl. fherefore. understanding farmers'
perceptions and choices regarding land application of keated sLrdgc is
a ke] f!. deveioping iocally accepted soategies lor sludge maoagement.
Definite response will emcrgc when the inlerric\\cr dispia)s full
information on the envirormenlal. economical afld agricultural values
Lrl l.eated slLrdgc and its vari rs tvpes- Here.lhe nrajfiity of f'armers
seems to accepl tle use oltreated sludge particrrlarly oftype C ducto
its unique characrcrisrics in.luding its fetilizing value- lack ol smeil.
ease of packaging, storing aod transporlaiion and divcrse and saac

application.
Arailabilit) of alternaiives to the expensive chemical f'eitilizers

\!ill ofler more ohoices and * ill be ofeconomical\ alue. Expcrimental
modcl larm r\ill no doubr conrince e lanners how efrecti\e the
treated siudge u ill he and * ill promore lhe iulure use ol sludge in the
area. Also. the tendenc) of l-armers to*ard the use oftcafed sludge
wili bc high ila) sludge is inerpensive b) sludge is eflective and can
jmpro!c aglicuhural production c) slrdge is enviionmentall]
coDrpatible Le sate liom palhogens and haTardous chemicals d) sludgc
is rich in macro and microrlutrients requircd to plants and e) sludge is
easih fansportcd and is easi]! applicable to crops.

iipraising public a\lareness about rhe elicienc) of sludge rse
on agriculture and environment is esscntial. 'Irainiig programs to
cnsurc safe and ellLctive use of sludge are highl) appreciaied
Invironmenal and biological moniroring to identilj the possible
impacts of sludgc on the ervironm€nt and biota is recommended.
hnhancement ofthe rolc oFthe Ministry of Agriculure and crletlsion
seFices to$ard sludgc use is required. T.eated sludge should be
available to larmers all the time and in the quartjties thev aeed !o
Lrtilize their agricultural lands. [.uitler rcsea.ch is needed 10 inspcct
larmers p€rceptions ard atfitudes to$ards iludge u5e in the oiher
Govemorates of Gaza Strip. Hence. lhc Nhole picturc Bill be
conpleled ior fururc .t"ategie. on .ludge :.c



-526'

5. Rf}fRI\CES

Abdul-GhatfM E.L., Al1ar H.A. and Elsokt'ary l'H (1985)' Eevptian
'*" ;";".,.;.. ,n rh( rc'rtn'enl ano rse of re$age \!'{rler and

Judce in acrcultu'e. I AO'(.r"'r'rl -'n)i_r orr tne lreomerr

""Ji'" o, i""*..rnr.'rr lor inrea"o' \ 'r'ra r )oru" 'l:
i -9.

Abdul Hadi A.(1997) Gaza *'ater crisis $onening Palestine Repo(

2 (49)i 1-2

lr-,r+" f,f.fi. f1995). Environmental contamination of groundwater-" -'--1, 
o" cu^ Siip. Environmentai(leologv25:109-113 

^
Al-Aeha M-R. (1991). invironmental managcment in the Gaza Stnp'

I n\i.ort.lmDacl q$e's Rc\ | : 05 '6'
11 5, "- 1" i1o"Ji. Inroducrion ru 'ludge m"niPe'nenl Bivr'l

Un iver;ir,!- Facult] of Engineering, B lock I: 3 -3 3 '

el-s"i"'i 
"i.--".i- i"ir,o;ri M''(1988) Planning and slrateg of

$artewatcr and wastewater reLlse ln Jordan' ln ireatment an'l

uJof i"*ug" 
"mu"ot 

for inigation' Pcscod aod '{rar (eds )'

Ilutterworlhs, l,ondon
e.ssociation-ira,,caise de Nonnalisation- AFNOR l.l985) Fertilircrs
''""-''-"rJ 

."ii"""a;,ioners 'slLrdgc resulling from the teatmcnl of

,.*u!" o"nnn1i,,"tions and specihcarions' French slandard'

Nf u .14 0.11.

naclstrom C. and Hursh-Ccsar G' (1981) SJn') resear'h ln'J'----- 
i,li,i.rn. Mac$il1an Publilhjng Compan\' \e\ \ork dnd

Collier Nlacnillan Publishers l ondon' p1l8-i 1iJ'

Rrhri A. al98i). Lllilizalion oftrealed !\as!e\\aler and s3$ag' sludge

in agriculture in lunisia' D'i[n:li'n 6- ]ll :l-
garlier o..'perrine D.. Duiranel 

' 
D(-ubl'l R and Ceorgei P

rlq',0) Pamrll'c hd^rd sil' " "-' 'tJs' 'r" '(d l'' land'

APPI. Ln!iron. \'4iLr^D,o :o I ::J_ --:
e"r"iut iLi{. and Rrr J II. (199i)r Pr'rducc xandling and processing

Dracli(e' l ;er!,rng lnrc!1" u' Di'(d{ " ' l r rrqJ6j

t r,* [ 11085'1. Ile,l"rh','pecr' or nr-nt\"] aDd ''rdge u'e 'n- 
agri"ult*" and aquacuiture' Lltemational Reference Centre

lir wate, Disposai ilncwD). Dueb€ndorf, S\!itzerland'

o.r*n, i.j. (issf). wut"r supply and wastc*ater treatmenl/reuse' Inl
-_ __- 

F,nuironmental qualit-v. innovatire technologies and

sustainable economic dev"lopment A NAITA Perspectivc'

l



-52',7 -

Macari L.J an'l Saunders F'M (eds ) Ne11 York: ASCL 129-

,, 
",,,"1 

i ^ Na' F A and l"l:l:l lill.ll,lli:""8:1";l_ 
""ta $art<satcr (earment tor reus

En\rron' Sci tl rl l: ll ll
."".^, i ";,,;.i 

, 
"nrmunir' 

r08, ,. Ir\am(nrandu.e.f'c$aee' ' .r,9e"1.1;111.i.11",:,, ll"lff:i,rpcric.ce. '-rh dn
Ln-.her l. and \rLmczlrru$rL/ ' '' ,, ir rte c.o!illr!,r [,,aro.

canrEtion and gre\ *ater treatmer

,1'."I.,, o*";'';' drJ lcchnol ijror' rol-170'

n" ",, 
lll "ill",i' o'b,1, ..ii "i ii t,, iill )i'li; ;"'lltl;:li;l
Df rhe gruund$aicr ur ihe Axhar

\ante u i4):l lq-lzr' .. 
arcr anal)si. :n il<reclrrl

Hatl,lir . . t oqo,. A *eince ol imfunt\ 
-\- .., , ,lit,mia prc-..

Sante 9 (4):219-223'

i.,1,,"',inli ii"iii.' 'r 
n ic''it' u tatrr"mia p c''

.entun Bflla.n. Lr(rtrr\Lsr' "''- "'1 
l.lami-,noJel. ln.

q 1 o[.1. Human srne''der ro n"rJrc i,ii," .,." - ,in_",.drrtrt'r H. r'o8(). tr'rm3n 5u',:i*'' ,-. ;..a vann:.t, - Hinrmc,.
lljon \' and \\edrn.Lr' r,eoi r.J'u

r"h*.,'i:;:;;;'6';rr: ir-ooo) co,,,r'n'ins i'Pnffio'"siJctr.olm. rlt'r ro'tag tt-u-'r

.i,i"'.,'"I"1- "' =""'d*"re'ano 
*ell' in rur"l 'rea'

oi nitrate
Am. J.

tn.l Med. l6l+t:4 .-+ '". 
,"na.n,o, a^n.<rn. abo,rt

to,rsntujo q \\ e,,Ll lerr'' ) o-'lll',].1).,,-.*tind. Med. 18 (4):449-156'

;:;;;;;'; r, \,,'|'" \'i :o::brr-:or8

,:"i',B,Tli::Jil:*::i',.*::,:T;,.'Ji,lil:'!1*HTrull\ l. (laqlr' \ arcr Lri u!(!!' ;-:.:,r; oi Pale.tinran \lJoic'.
Hebrc!\ into \rabi( b! ihe rns'r'u

**, 
^l"""Jiil"ii.Xiiliz"o'o'r 

on'r'"-"onui:i':li|::i-ilr#Teohnol.ll (2):59-65

;#:"1',ii'il'r..*; i'"^r 
"9^1"1'1 ;1 municipar sewage

iirig".' ti"". t"l' ri"hnol' 4l (2): 
-67J4'

r"r""a'Xl8l rli'+].6pi;;;- ;'" :l :\'::."':';gi"'Jlli.li
;i,3;,,i,ilil,"Ilijruq" "1,""9, *:. "1T31t"1'1.,;
iillll:'fl :ilil":; ;ii''nogr'na' s : Davis' R D

i-:iiermite. e. 1eas.1, r I'zl

*,"0" ill' ii: 
ool*',:r-o: 

i, J,fl"'",1;,fl ',,:J':,,1.,i;31i I
Br,loeical le:rchi"g :' *i) 'l''{;,:;,":. sut,Lrr.. ridrzi'p
dieesied se*age-sLudg" -:1"9 'l;'.te";',s;;. -ti,."", 

s"i.
t,.iiteria and s Lfir (aste 1n a cl

hr
and
alrd



!i};:r:

E:ti
itijrll
i.f,*l
!84,4
SE

H
EAt#
.ts
ffi#
.tg

.t***

.+JE.it*

.ii.di.

I

-528-

Krogmann U-, Gibson V. and Chess C. (2001). l"and applicarion ofseuage sludge: perceprions oI New Jers"y 
""g"#l;-i;.;_, .. .Waste Manag. Res. 19(2): It5_125.

Le\altois p.. Theriaull \.r.- Routfigoat J.. Iessier S., tandry R. Avohep.. Cirard M.. Cineras S.lcauyin o. aoa cihiG; ;.ilffi;Groundwarer conraminarion b, 
"lt_I* ;;;; 

. 
;l"r;intensiv€ potato cujture in Oued2):91-10t. c sci Total F'lviroD' 217 ( l-

Naciri A. and lllicb C. (2001). policy guidetires for wasrewater
rmT:€:oeDlt rb: caa Strip. iore*iat of was"-;* ;;In tXe caza Strio- l_2

Nash*hibi M. and VaDDriil L.A,. (1995). Was6/ldq characterisrics

^,^, 
.-_ ,1o,pdTT". . 

war€r scieoc€ & rechoros/ tir I I fr]i],'..Nerson K.L ard Darby J.L. (2001)- tnactivatioo ;f dt i,*J. **by-reageols during enumerztion. ,tppf . eoviroo. il;bbi?;(12):5453_5459.
Pa lestin iao, CenEaj Bureau of Sratjsrics (Z{r00). populatiofl" bousirpand. esrablishrnenr census I9q7. p"r"Jrir#." r.,"r"iii""iAutho.ira.
Po,icy Rlesearcb IncorporaEd { lg92). Developmenl opponun;ties inue occupied renitories: Waer and Sanitarion- poi;;;i;;#

Incor?orated, Marvland
Reid D. ( lqsl ).. paris se\rers and seuermen. Realjties aIId. ,! , . 

represenbl ions. Harvard Uni\ers;tv pres". C".b;;g;M;;:t",, o:f.,ll1l1| Enumerarion ol- parho'geoi" uu"rau r,Jo...#J"sruuge m (u\4arl Mjcrobios 52 (210):7_l
5cbnaJ-zbrod J.. Mathieu C.. Thevenot lvtT., Baradel J-M- and

::::^1Y],"d L (l-9E6). Pa'asitic and *imloeic *ri*rJJ
^, 

5cwage srucee. ,SM_L.€au 8l: l4+t5lrDana$aoa-hi M. a-od fuderson AC. (19t6). AqErroladon ofedmiurq. memury. md lead U, ""pff"i f.["*ioe-l;;t"#tadraodi=tnr of wa*ra#- G_ T*t E "i*l;;i;;;,
United 

-Sr*s _.D+armern d AgriEIEe (19&)). Manual for

ffiur.** #s by 6. &""iii";;;_#
,e 

5131jlp^r'g4rins ed dr?osar _ AE Araericanpqspe{tve. W& esal Id- 2: 20-23. -'--,



-529-

WatkiDs J. and Sleath K'P (i981) lsolalion and enumeration of
"' "" " 

t.i.unri. ,r*", togenes fnrm se*age sludge and iver $a!er' J'

ApPl. Bacteriol 50i l-9.

lJi Eu.! ; J--Jr ;li$! ; 6t5]1 ls3*1 !\i lntJli'll llJJr

tr r* sS CBI lf - ardr+ r'5l +u

;i! iiJ.)l-)l i-sl1 aJfl !E -'!'!r i
i"tli -rJ; t '!'5

oe3l"

ieltlil G.i'rJ) .1js-1 .'+ J*erlJil -{1r':r i-lJJ '-A -i!
, , 

-'-:, 
" !,L; .! jJ .:.s* ; +,- -i I -----*-s

-'^.- ;.:-- ; -:L.- :J.^! :--:l' 
"-: - 

4 I' t

.-u ..-, ;.--s - ^i. 
-;_ 

tJ t-) ),.-Pi 1
,"--- -*' -.. +*-{oo': i t1' J-.- * ''- tL'!
.a-- - -; ej! -JrF :-'- '-:-(or\\'-la' -*-/
l j: --,i;' .1 ).- j-=''s'-:': 9 <+JJ ," '-J ',-r - '
]* *rlr- t ;'J JL- s:- ; "sll';r ;;' - c-' *- *-=.-
.'...' . -- ,.: -; -: : ,-.;- Jj* --:r--^! :-

.::;i ,i, ',*^, r^-z' ilr --= -+,' J#

. 
"l 

,--., - 
j., ar-r 1"'".'' .')'. re"L- i-) -,+.Ja -:; ; r--; i 
":' -. 

i;' ;L'! -- *- i- s r t:f' (-]
. 1- .: ;1i. ) :* "n^' ' * . ) i- -s ' :,'--J r'6- ;r
uiit:- -*-rL- :u :' * -- J a5i; '; ''- - i

.l_{-1is_1 '1"j 
j*ciliJ i-+^ ':s 'rJ_ ii'lt

: i; 
".) 

i'; -i *- + ., "'i {="* ;:iqr --- \ ' ..._, ,:("..,trs)



-530-




