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Cairo East Bank Effluent Re-Use Study 4-Monitoring Of Groundwater Contamination
As Affé’gé'red By Crop Irrigation With Secondary Treated Wastewater
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Abstract: . ""- o ' S . :
Large scale field ‘rr‘iali,f ; ‘!‘conducTeJ" B vtile sonT o deserfl‘l Gr‘oundwaTer‘ monitoring wells were installed by the range 102-103 MP.N/IOOmL.. Sr}nall numbers of. pqrasr‘re ova
(virgin) soil to evaluaf'_e:-"; .1 of @gahon with _secondary i Research Ir'lsh‘ru’re for Gr‘oundwa‘r.er' (RIGW). At El Berka, seven were also found in the ma\;ornfy of wells. It is mTer‘es"r!ng
. tewater treatment plants in Cairo ond wells were installed around the trial area, five to the top of the that all ‘ of ?he_ sampling  wells sh?wed . declm!ng
biological . ; er'lhes of %och and groundwater . water table (mean depth 15.4 m) and two deeper wells (mean conf:enfr'ahons of nitrate I'eache'd 'from Apr'll'bu’r increasing
Groundwater ‘monitoring L5 S I i Th-.'. depth 17.5 m)i Samples of greundwater were taken from all of again from August, reaching similar levels in October to
- &, The monitoring wells using asubmersuble pump. The samples were those at the start of the monitoring program. This could
e applied to th ~' analysed for .a range of chemical (pH, Total NPK and heavy represent a seasonal effect of nitrate leaching following the
n: N (19-79%), -. __metals and mlcroblologlcal_ (salmonella and total coliform counts) peak irrigation period, with a lag phase before the nitrate

R rrilider nate , " parameters according ;tfo. AFHA (1992). The obtained results reaches the groundwater.
S were subjected to the proper statistical analysis using Cohort2

dckage Costat program. \ Table 2 Mean Analytical Results of Groundwater

)les which were examined fthe presence ﬁ Fieure2 Monitoring from Each Well at El Berka, After
N ™ igure. > la; »
1% (salmonella), faecal colif bacteria . El Berka WTW three Crop Cycles irrigation
) / Of The sam l s fl"Om' We” COnTClIn Groundwater Monitoring Borehole Locations
&3 P ? i‘ - Parameters Units WB1  WB3(s) WB4(d) WB5 WB8(d) WB9
"BOD mg/!l 4 5 7 5 3 8
2-103
ge 10 10° MPN cop ma/| 6 i 9 7 5 1
nd in The {1 @ Location of groundwater monitoring TSs mg/| 21 25 26 27 27 31
mo Jor‘l‘ry of wells TDS mg/| 1835 2033 980 1120 1160 1335
; A c d 2. 2. 13 1, i 18
The groundwate suitable for 'SEAR i 82 9: v 52 567 iy
potable or irrigatio , ) ToralNERBAmG/ |+ (374 BStaidd, | 26 1135 49
- ]' ; Wi D=15.18m W5 D=15.24m X; 3*1;332 i Total P mg/I 0.41 0.29 0.2 0.2 035 0.46
' i o . . L o K mg/I| 204 21 13 14 14 18
' [ omnaea ] F [ South Are ,_le Fe mg/l 0713, 0588 018 0327 0546 0323
T T ;ﬁ‘ A0 Zn mgdlit s 0168 B 020080206, V01272 024 0173
( W3 D=15.28m D .
WA\ D=17.00m W9 D=16.57m Cu mg/ 013 ' 0096 0203 0137 0201 023
Methods: : .
. ! o = :"" | cd mg/l 0009 <0.0005 <0.0005 ,<0.0005 <0.0005 0.003
; kTEhe Ipaper is r'; oz a IaTr' e slfudy enfll:leg the "Cairo East —_— ) Al e o ok 0 A il
R c i i i Irrigation Trial Site 1 "
ik ¥ ff !.Ient rey Rl Slihe Cattlh Wastewa Sy Pb mg/l 0055, 0082 0047 0021 <0005 0009
Organization (C ,u nd the- study is partially funded by the Kuwmx s it
; | 1 1 % )
Fund for Agab Imlc Develop-ment (KFAED). The study $ { — W s postal 70 [yl B 50 25 0 75
implemented by \Een'rure consortium of Montgomery, Watselii i SPESLIL TS : . Faecal  CFU/O oot 33 552; B .
Gibb Interna-ftif some other Arab companies. e, g d + ¥ tli il Coliforms il Ol ! :
| ea: DA R Helminth Eggs/| 2.3, Mt Vi3 Ay D 0 0
Large sca als were carried out in summer 2000 andfft. RS wastewater qualify® i | °4'":Ds dggs i wss/\:vs4 - e
4 4 B Y X % n not determine: are paired wells; (s) = shallow; ee
winter of 20007 S0 s in two su‘[q.s located about 20 km north - nal wastewater samples \‘ 4 ?
east of Cairo.' 2.is located inside Gabal El Asfar farm, the tri-als were monthly routinely an Table 3. Overdll m gn concentrations of 'groundwater
soil i rich'iia er and fertile and can be classified .as metals. The results showed 'Iha‘r wasti . chemistry and crobnology at El Berka.
loamy-sandy s was| chosen in the second site and was within fthe acceptable ra )e U pwemirer MO i Masimam  porometer M%7 %F i oo
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L H i i i Tl .
located -inside wat lﬂ treatment plant; the soil is to the EQYP""“. decree for

: Biological oxygen |
gravelly sand virgin soil. This work will focus 2000) R i N | demana 35) B . R nds 30
on the virgin s Ay T Table |1 ' Mean" concentrations. of fredte cremical oxygen B isgheditlis d: Ll s Ne 4o 10
o 3 "l:ﬂ' irnigatedchemistry and mi olc Vi
WWTPs' \ el ‘(‘"lg; solias RS 21 313 Mg s 29 50.1
41 \ . Wa T°'|‘f'd"'“°""d 1674 1247 3063 ,. '_'“';": I' X Ie\el7 1.84 3.49
Parametens': Mean Min. Sy ) i
- L4 EC 2.34 187 299 1 Fe '.'-I 0324 0019 0.833
lsmailia Canal pH \ 7.78 7.65 7.86 9 0.8 S, plearptiony e PR B W 003 0029 005
Total N =~ = 128 744187 ahif! w239 Lo TR e
: : 1 iy \ Hcos 5.94 481 7 Bt o 0016  0.003 0.027
- 2 = =Lt bl i 1 1% 4 Al-ad !
Bilbeis Drain Total P s 3.4 12 & 5.3 26 29.3 i y . ,I:::;,?#:ﬂl) 3351* £ o Lt R .o !
K oy 1 T } 13.8 8.3 241 2,7| ! .23'3 J NH3 179 b e 1.98 Zn . 035 o009 07
Fe }, .:r" i "-‘!’F‘ 0577 0.064 0.98 13 Y54 8. N No2 004 | 004 004 Ca 0165 0005 0505
" s eyl R NO3 o (727, {441 127.3 cd . 0013 0.006 0.015
Mn : 0.115 0.01 0.32 11 At 674 §iks Y 1165 3821 Pb . 0037 0006 0.099
Cr i 0.027 0.006 . 0.087 11 ; 316 482 Salmonella 32 0 100
Qalyubia Drain Ni il 0,039 0.007 0.082 j .68, : i R 1oz 85  F.coliforms 1440 o 4158
Zn 0.094 0.011 0.18 g AR e el L ez b 23 20 . Helminths 05 0 3
Cu 5. 0049 0014 0093 A S its: Allid y . (i} ;‘xcepf EC (dS/m); salmonella % positive samples; faecal coliforms
GabalElAsfar WW TP and cd i I<OOO5 0.005 « 0.005
Trial Site | Fdi 3 it s A
Pb { 10079 0031 . 013 00— L
1 ? — ——WBI
Mo | o0t oot L o0 : \ —w
Shebeen
Drain — o e f | = e
El Berka Wi TP and Co 1 <O 005 €0.005 £-<0.005 R
Trial Site - . ' N - - —e—WBY
: Salmonell:ﬁ o Mean
Shoubra 1 @ FIHA F. colifor
Khelma Calro HelminThI Feb-00 Mar-00  Apr-00 May-00 Jun-00  Jul-00 Aug-00 Sep-00  Oct-00
Month

WwTP =
> b n Ty Units: All\determina
qualitative range

e 'Fi&ﬁre 2: Nitrate Concentrations in Groundwater from
\fr \absenf, 1" low, 3 - hlgh faecal each Monitoring Well at the experimental site

Bank WWTPs. e ) coliform bacteria 105 MPN/lOO'mL helminth ova/L fiRt
!‘-n $ L PN lit Conclusion:
o L SR ‘ i royndwater, quality: The general chemistry of the treated wastewater
Crop selection included rafige, of food, fodder andfirdustrial '1-The mean ‘analytical results of groundwater monitoring doesnorimboselar Reone oS nE e P elo ferobs Thet
. ] : f i Y not imp ny constraints on Yp p
(fiber and oil) crops ace”_g.'d,mg to WHO(1989). For summer season from Each Well atgliBerka, after three crop cycles irrigation may be grown or the types of soil to which it may be
2000, Cotton, soybean maize  and sunflo'x/‘er were grown.!In winter pr‘esqh‘red in ,(T The overall mean concentrations of applied. Beneficial additions of NPK to the grown crops
season 2000-2001, wheat, fababean, Iuﬁ'. e and canola) were grown. gr‘oun‘dwafer‘ ; yeand microbi‘ology are shown in Tat?le 3 were evident

Surface drip and sprin—kié.'r' irrigation systems were used?'t Sprinkler. ::;‘: r‘%luidga T s t;lne]sslp?]‘;lal dairslge:'irirt\)plgmr'*e\llzr?izg)snh:; hi H.ow:v ek Trr;icr'c?biill Gnﬁ, PGPC;SiﬁCI "’—VI?;LS indica‘rel.'rha'r
e wash.r i I chlorination at levels to achieve faecal coliform compliance

iryfigation; wds useHEBrERan fand) cgnola cinig lr‘r'@q’non fon between we e irrigation of treated wastewater in does not significantly reduce viable nematode numbers.
maize, sunflower, lupin ‘?"d fdBabean, Iﬁs’tre” as Surf““--l“""'9°*'°“ id" chloride ion concentrations were Consequently, additional treatment of this freated
i , for cotton and whea‘r } e | \X iHeavy metal concentrations in the wastewater (such as by UV, sand filters or lagooning) would

3 g5 1 : . all. be necessary to achieve compliance.
\ | T soroing ettt and ol 7 SUGPIRT ol whch tove b v (e Gt th et of it with aconry
- reated wastewater is important because the target an
\ Lo Raearig WOSt SRindgR gac-cording o APHA teria and helminth ova indicated that the groundwater was candidated areas of wastewater reuse are desert soils,
-(1992).. All samplles\ lysed. acéording to the comon aminated by secondary freated wastewater irrigation. therefore it is essential o continue monitoring of
' standard methods.t 3 ", About 10-57% of the samples from each well contained drinking water and other water resources from an
: g\.k.i salmonella. The numbers of faecal coliforms were in the environmental scene




