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Abstract
Libya is one of countries that depends entirely on groundwater, which is considered one of the
depleting (non-renewable) sources. Rain harvesting tanks were established in many regions of
Libya in the 1980s, which may use by residents in household and irrigation activities. This
study focused on the quality of rainwater harvested from public water collection systems in the
city of Sabratha and stored for long periods, Samples were collected and analyzed of water
stored in these tanks. The water quality parameter was determined based on eleven chemical
and biological components (measurements) ,(pH, total dissolved salts, ammonium, nitrate,
nitrogen dioxide, conductivity, turbidity, phosphate, salinity, chemical oxygen demand and
biological oxygen demand) and percentage For some design heavy metals such as (iron,
chromium, lead and zinc) using an atomic absorbent. Six samples of rainwater were collected
from the two collection tanks in the city, which are the symbols (A and B), in the period from
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July (2021). The results of the analyses were compared with water quality guidelines of World
Health Organization (WHO). The results indicate that water collected from tank (B) is not
suitable for domestic uses and irrigation due to the presence of high levels of chemical oxygen
demand, biological oxygen demand, total dissolved solids, turbidity and lead (BOD, turbidity,
TDS, COD, Pp). While most of the parameters in tank (A) were within World Health
Organization standards (WHO), with a high content of ammonium, phosphate and lead (NH4,
PO4, Pp), the result concluded that rainwater collected from tank (A) is unsuitable for direct
drinking and can be used for irrigation.
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YEAR JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC.
1995 107.5 0.0 8.4 50.8 0.0 0.0 0.0 0.1 1.8 89.7 17.5 -

1996 9.4 76.2 32.2 4.5 0.1 0.1 0.0 0.0 - 4.8 - -

1997 23.0 5.8 35.3 1.7 0.0 0.0 0.0 0.0 49.1 74.5 4.2 65.6
1998 23.0 29.4 22.8 0.0 11.0 0.3 0.0 0.0 0.5 0.0 60.5 36.7
1999 14.5 41.8 63.9 0.5 0.0 0.0 0.0 0.0 - 11.1 31.7 31.3
2000 48.7 44.0 9.0 5.3 0.8 0.0 0.0 0.0 0.0 24.6 0.0 24.0
2001 18.2 21.6 17.1 2.8 3.5 0.0 0.0 0.0 0.5 3.0 60.0 30.7
2002 23.0 65.1 0.4 5.2 2.0 0.0 0.0 0.0 40.2 48.8 83.0 9.5

2003 70.1 16.1 6.5 13.1 0.7 0.0 0.0 1.3 1.0 0.0 36.7 60.1
2004 25.5 3.3 38.0 9.8 0.0 0.0 0.0 0.0 3.5 1.2 42.9 53.7
2005 27.1 21.5 6.9 4.5 0.0 3.8 0.0 12.3 7.1 12.5 9.1 106.7
2006 88.8 13.8 0.6 9.0 6.6 0.0 0.0 0.2 3.5 8.6 30.0 22.4
2007 5.9 13.1 21.2 8.5 0.0 0.0 0.0 0.0 0.0 46.9 35.0 136.1
2008 61.3 48.8 0.0 0.0 0.0 0.0 0.0 0.0 12.3 0.0 39.0 101.7
2009 28.6 2.2 4.8 0.0 18.1 0.0 0.0 0.0 5.1 32.2 - -

159 | African Journal of Advanced Pure and Applied Sciences (AJAPAS)



;gbﬁéLw\ @m‘
Glial gall dithae e il (B) o 330 e sbaddl cilise (e () (2) Jsaall 8 dana sall dllail) il <yl
il CpmnSSU el kil ciluld b b sale i) Jaas Cam (WHO) Aallall daiall dalaial 4yl
o N ol p L) i (COD«TDS «Turbidity <BOD) & _lSall 5 4313 gAY g s OpanS (5 ganll
65 &LS.U\ A g kTS Anaall 45;“'”  pall sliay JU:MY\ olie Loy k—l\).n)A Y (NOZ & PO4) il gall
ba goad 5 el Juaninsdl mbai ¥ (B) ol A0 8 45 33l obuall o)) s (0,04 mg/I=Pp) uabiall 38 5
el o 5 el Sy Y S Ll

Apallal) Al Adaiad Ll bl sl (panin SIS (A) G (30 Aranall el ol of il i LS
DdaeYl olae o) Jlaill 05 ((NH4, PO4, Pp) uabia il suaic 5 eciliu ill a 505 ¥ s b £ L5 ) ae (WHO)
(38 53 gl o2a ,4_}3}&3\ EVlexia¥ 5 50 Lot (e s pailuall opill dalla s (A) Ol 3 drandll
(V) b Adline (3hlie (e Aanaall jUneYlola of ) i ) Radaideh, J. et al (2009) & sl s e
8aand) il gLall Alainall jaleaal) Jodi L&D paliall Gmng g il s Saalls L g1 1 ks ¢ Qaball @il dalla e
& e J sk ae il slall 038 anen Just aly llaiall bl 5 sl Cojeall s 4pilall dlass 5 Y Sl s
a sl skl s NO3 «COD (s Aot 3 5 e iy Gl 5 eolaal) lisla 3305 ) (g35 Laa 0 3330 )34
.(Ahammed, M. and Meera, V. 2006)
2 5 s oball Claanioee dalaie &ty Uae¥) obie 3352 il Zhu et al. (2004) 4ibas) 5 Cilass dgliia il
g tea O ol 358 e 35m g ki) (b s oall ASa paas il IS bl 3 palia )l 355
[PEPEN eﬁ kfﬂ\ oluall (e Ja 3 4 <ld :Lua)y‘ Glranioull %) BA}.AM!\ )U:.my‘ ola ) ‘;;\ C_;:\:u]\ <Ll ug);ﬂ\
(Zunckel, .et al 2003) gkl (0

Asallall Anaall Aakiia ubeas Lefijlias BeA a0 (e Lol Jemniall il G (2) Jsta

Parameter Unit A B WHO
guideline
T.D.S mg/I 266 2720 1000
Salinity mg/l 0.9 8.3 10
CONDUCTIVITY pS/cm 429 4250 1500
PH - 7.8 7.3 6.5-8.5
COoD mg/l 0 260 15
BOD mg/I 0 148 5
Turbidity Ntu 2 24 5
PO4 mg/l 0.25 3.60
NO2 mg/I 0.00 0.645 0.1
NO3 mg/I 0.00 0.012 1.5
NH4 mg/I 0.15 0.00
Fe mg/I <0.005 < 0.005 0.3
Cr mg/I < 0.002 0.01 0.05
Pb mg/l 0.03 0.04 0.01
Zn mg/I <0.001 0.01 3

-

AadAll
Loty Al 5 Ll shalia (e aall & jUae¥) aaead bR aa 58 Sl g sbiall 503 (e (Alad Sl Jsall (sas) Ll
slial dxandll Q\.l‘);ﬂ oluall RPN (::\:\ss gﬁ M\‘).ﬂ‘ 0l Cuadl dua LS,)S\J :\,.J‘).\.Aj\ idainy) (e 2=l ‘_g UM\
) Camin ) ALy abiell i ISy R 1l A il A€ il ) i (85 i AisisaeY)
olaa oy (i ‘_g eyl ‘f aliaiall 4 yiadl cilelasin CJ--A: Y (A & B) SU1 RN J300 daasll JLEA‘}“ olwa )

LSJM Lealadtnl (S (A)u\)&j\ JU::A\J\

160 | African Journal of Advanced Pure and Applied Sciences (AJAPAS)



Slua gil)

3k ) cadll #1581 5 IO LeiaDla (530 5 oLgia daliall ClpaSll yaig ¢ ldae) olae dbcas e 2 L)
Lhagladd el o jUaeY) slye Gy o] 4805 oL 5 Aslaially LSl ) i) b aaluy o3 Al (Y] Cpanias
el s It ol i ym i ey ) 5 A )1 Ul AN 8 Lealie gl dilaiall Gy jlumidapds o) i Al
A e L) e Guilal gall aami g ¢ jlall daglill Az )Y U 3 Leday 5 ol JUaaY) slse (o A8 5 dalall
Lealae LA aae 5 auall Ciyeall Canlil Dl (e 2ST Liay] 28 gl slial) e Jarall Caiad jUaaY) sl gaans

aeY olia aa

el )

A ) ApapalSY) L) (L) o) 5 dilaiay oyl ol dae i) Al )3 ¢ (2004). e Caugy ¢ dlaall

Ay sy

1980.¢alazy cdeludall (Sl la c"tl_bd\} aayll (-Jc" ol pall ¢ jiza 3l 2

Ayl Jaludl (e siaall ddkaiall 3 Sl aa sl avii 2020 3oball ~lias 31350 de 5 ) ae
ey el (e & Sl sl andi 20206 G clhae Bl e allae 3

1 22ell 2 alae s gl sdie ) )l o slall Alae | lae d3kaie M) Sl jua
220065 s eila gl SH s Al al 3 dpmpalal) Ll jaall" ¢ ol desa 4

. Arabian slaia (a sa dlal) Cladi el 5 4z ¥ JSEY) 4aii (2020) .0 e 2eal Lo 2an 5

2020(2), 11.. lell Gnall 4y 420 dsaJournal of Scientific Research-
Aalidl ol el 5 Flall 3 )3l g sadl sba )3 ol b)) Sl 6
L 1973 Al clial sall Sl gl S 54l 7

Gods¥) laall Mslaall il e | (2008) L sl danll) julaall 5 clival gall Jilagll S a8
s aos 5 ol Al plall ¢ Asdaudl oball Linslgous ¢ (1989) | 25ena ¢ 553l | 2008: 1

10.

11.

12.

13.

14.

15.

ey
ol . S Al el Al 01 2006, (355l 5 e slaall Lt gl Ll 9

A.W.,(1989), Variations in rainwater quality from roof catchments, Water Research,
Vol. 23, N. 6, Pages 761-765.

Abbas MZ., Bruns RE., Scarminio IS., Ferreira J., (1993), A multivariate statistical
analysis of the composition of rainwater near Cubatéo, SP, Brazil Environmental
Pollution, Vol. 79, N.3, Pages 225-233.

Ahammed, M. and Meera, V. (2006). Iron hydroxide-coated sand filter for household
drinking water from roof-harvested rainwater. Journal of Water Supply: Research
and Technology — AQUA 55(7-8), 493-498.

JEW, (Jordan Environment Watch), 2007, Jordan to install air pollution monitoring
devices in big cities, Found at:
ttp://www.arabenvironment.net/archive/2007/10/357067.ht ml.

MWI, (Jordan Ministry of Water and Irrigation), (2009), Water strategy in Jordan,
found at: http://www.mwi.gov.jo/mwi/WaterStrategy.aspx

Radaideh, J., Al-Zboon, K., Al-Harahsheh, A., & Al-Adamat, R. (2009). Quality
assessment of harvested rainwater for domestic uses. Jordan Journal of Earth and
Environmental Sciences, 2(1), 26-31.

161 | African Journal of Advanced Pure and Applied Sciences (AJAPAS)


http://www.mwi.gov.jo/mwi/WaterStrategy.aspx

16. WHO, (World Health Organization). (1989), Health Guidelines for the USE of
Wastewater in Agriculture and Aquaculture, Geneva, 1989.

17. Yaziz, M.l , Gunting H., Sapari, N., and Ghazali.

18. Zhu Kun, Zhang Linus, William Hart, Mancang Liu and Chen Hui., (2004), Quality
issues in harvested rainwater in arid and semi-arid Loess Plateau of northern China,
Journal of Arid Environments, Vol. 57, N. 4, Pages 487-505.

19. Zunckel, M., Saizar, C., Zarauz, J. (2003). Rainwater composition in northeast
Uruguay, Atmospheric Environment, VVol. 37, No. 12, 1601-1611.

162 | African Journal of Advanced Pure and Applied Sciences (AJAPAS)



