2008 2 35
« 7 1/ 0.483)
{1 1 320.739)
i 1000 / 6.955) ( / 1000 / 1.299)
%12.5 %22.2
( ) %9.7 %19.3
800 1
3 1480-640
3 156-107
.(2001 )
1999
.(2002
15
) *
(1995 2001 1)
2007/11/25 (293)
.2008/8/20
/ 2008 © - 131 -



Eutrophication

.(2006 2002

2003

2003

(desalinated water)

) %17 2000
(2001 ) (

National Center for Small Communities, 2006)

(1991

.(2004 1995 )

Sazakli et. al. 2007; Roy et. al. 2006; Gasana et. al.
.(2002)

(2004 )

(2002 1991

(Gouze et
.al., 2008; Lou et al., 2007; Yang et al., 2007)

- 132 -



2008 2 35

0.483
320.739
1.729
!/ 270.823
/ 11327 22227  32.854
. / 1000
/ 1000/ 0.915
/ 1.299)
6.955) ( / 1000
(7 1000/

.(Ministry of Health (MoH), 2004)

(Gerard et al., 2003; American Public Health

Association (APHA), 1992; World Health Organization,

(WHO), 1993; Palestinian Standards Institution (PSI),
2004)

(WHO, 1984

and 1996)

.(SPSS version 11.0)

(1)

- 133 -



(1)

2003
(1000 ) 1yl O 003
6.955 16,414 0.483 1,139 2,360,183
1.170 457 0.369 144.0 390,660
32.854 9,613 1.729 506.0 292,600
6.593 1,077 0.258 422 163,352
11.327 1,033 0.493 80.5 91,194
22.227 1,340 1.327 80.0 60,286
2.572 820 0.052 164.0 318,143
1.533 416 0.046 12.5 271,371
1.079 183 0.113 19.2 169,623
2.926 120 0.0 0.0 41,014
2.668 1,355 0.179 90.9 507,940
1.299 1,752 320.739 432,500 | 1,348,450
0.915 233 346.225 92,700 254,513
1.619 763 347.458 168,500 471,384
1.572 220 466.532 65,300 139,969
0.431 116 233.397 62,800 269,070
2.633 420 270.823 43,200 159,514
4.898 18,166 0.117 433,639 | 3,708,633
“ Palestinian Central Bureau of Statistics (PCBS) (1999).
409
%22.2
%12.5
%17 E.coli
.(Abo-Shehada et al. 2004) (3) (2)

- 134 -




2008 2 35

%11
.(Virkutyte and Sillanpaa, 2006) .(Schets, et. al. 2005)

C )

%100.0 % 47.0
%14.0 %21.2

(TDS)

%46.0 %49.0 %15.7
%66.7 %422  %17.1 %520  %64.2
%53 %11.3
%8.3
%7.8 %6.7 %15.2

%19.3 ( )
%80 : %9.7

(3)

%86.5
%15.4 %21.4
%43.6
(2003 )
(TDS)
%60.4% %763 %560 = %58.6
%56.4 %489 %489 %357 %223
(1994, Bellisar 1995 )

.(Ergil, 2000)

- 135 -



(Palestinian Water Authority, 2002) (N, P)
(Metcalf and Eddy, 1991)

(FC)

.(De Roos, et al., 2003)
20

.(Dowidar et al., 1990; Zacheus 2001)

C )
(De Roos et al., 2003; Chun-
.Yuh et. al., 2007; Gulis et al., 2002)
(Abu-
.Rulcah and Al-Kofahi, 2001)
1500
250)
45 (
35 (2006 )
%85
(2006 )
%27
/ 250

(AL-Khatib et al., 2003)
(Nashashibi and
.vanDuijl, 1995)
%50
%27

- 136 -



2008 2

)
.(Bellisari, 1994 1995 ) (2002
(2)
(
(%) (%) (%)
* Total Colift
- - 212 3,290 222 409 otal Coltform
F 1 Colif
- - 140 3’290 125 409 aecal Colitorm
- - _ _ _ B Faecal strepto.
- _ _ _ B _ Pseudomonas
- - _ _ _ B Cholera
Total colift
19.3 507 15.2 3,087 113 1,463 ot cottform
Faecal Coliform
9.7 507 6.7 3,093 5.3 1,502
F 1 .
2.1 483 7.8 1,587 8.3 964 accal strepto
Pseud
38 474 24 211 ~ _ seudomonas
Cholera
- - 0.0 48 - _

- 137 -




3)

(
(%) (%) (%) (%)
5
21.4 14 WHO1996 15.7 51 - - - -
NTU
- - WHO1984 | 8.5-6.5 10.6 47 47.0 83 1.8 277
1500
0.0 17 WHO1984 49.0 49 1.2 84 58.6 280
HS/ecm
1000
0.0 17 WHO1996 46.0 50 1.2 84 56.0 280
mg/l
0.3
0.0 17 PS12004 0.0 33 0.0 43 1.4 222
mg/1
50
5.9 17 WHO1996 64.2 53 8.3 84 76.3 279
mg/l
250
- - WHO1996 52.0 50 1.2 84 60.4 280
mg/l
250
154 13 WHO1996 17.1 35 0.0 73 223 273
mg/l
0.0 15 0.0 39 0.0 75 0.0 274
- - WHO1984 500 422 45 0.0 97 35.7 277
100
- - PSI 2004 0.0 39 0.0 75 0.0 274
mg/1
100
- - PS12004 0.0 39 0.0 75 489 182
mg/1
0.0 15 WHO1996 1.5 66.7 3 100.0 12 489 182
- - PSI 2004 10 0.0 39 0.0 75 0.0 273
- - WHO1996 | 200 0.0 39 0.0 75 56.4 273
A4

- 138 -




2008 2 35

1991

1995

2001

Abo-Shehada, M.N., Hindyia, M., Saiah, A. 2004. Prevalence
of Cryptosporidium parvum in private drinking water
cisterns in Bani-Kenanah district, northern Jordan.
International Journal of Environmental Health Research,
14(5): 351 -358.

Abu-Rulcah, Y. and Al-Kofahi, O. 2001. The assessment of the

effect of landfill leachate and groundwater quality- a case

2004
1999

.2006

http://www.islamoline.net/arabic/science/2003/01/article04.sht
ml(3/5/2006
.2006/3/2 :
2003
2003

- 139 -



potable water in Eastern Qinghai Province, China: Human
health aspects. Environment International, 32, 80 - 86.

Lou, J., Lee, W., Han, J. 2007. Influence of alkalinity, hardness
and dissolved solids on drinking water taste: a case study of
consumer satisfaction. Journal of  Environmental
Management, 82: 1-12.

Mectaf and Eddy, 1991. Wastewater engineering: treatment,
disposal and reuse. 3™ ed. McGraw-Hill, Inc.

Ministry of Health (MoH). 2004. Status of health in Palestine
2003, annual report and health indicators. Palestine.

Nashashibi, M., VanDuijl, L. A. 1995. Wastewater
characteristics in Palestine. Water Sci. Technol. 32: 65-75.

National Center for Small Communities, 2006. Protect your
drinking water: protect the source, source water protection:
plain and simple. Web page article: http://natat.org/
ncsc/action%20Guide/webBlurb.htm, Accessed: 2/3/ 2006.

Palestinian Central Bureau of Statistics (PCBS). 1999. Small
area population, 1997-2010. Ramallah, Palestine.

Palestinian Water Authority. 2002. Water resources and
management issues (Gaza Strip/ Palestine), July Report.

Palestinian Standards Institution (PSI). 2004. Drinking water
standards, PS41, Ramallah, Palestine.

Roy, S. L., Scallan, E. and Michael J. Beach M. J. 2006. The
rate of acute gastrointestinal illness in developed countries.
J. Wat. Health, 4 (2): 31-70.

Sazakli, E., Alexopoulosb, A., Leotsinidisa, M., 2007.
Rainwater harvesting, quality assessment and utilization in
Kefalonia Island, Greece. Water Research, 41, 2039-2047.

Schets, F.M., During, M., Italiaander, R., Heijnen, L., Rutjes,
S.A., van der Zwaluw, W K., de Roda Husman, A.M. 2005.
Escherichia coli O157:H7 in drinking water from private
water supplies in the Netherlands. Water Research, 39,
4485-4493.

World Health Organization (WHO), 1984. Guidelines for
Drinking Water Quality, Health Criteria and Other
Supporting Information. Vol. 2, Geneva.

World Health Organization, (WHO), 1993. Guidelines for
Drinking Water Quality: Recommendations, 2™ ed, 1,
Geneva.

Yang, C., Wu, D., Chang, C. 2007. Nitrate in drinking water
and risk of death from colon cancer in Taiwan. Environment

International, 33: 649-653

study. El-Akader landfill site- north Jordan. J. Arid Environ.
49: 615-630.

Al- Khatib, I. A., Kamal, S., Taha, B., Al Hamad, J., Jaber, H.
2003. Water-health relationships in developing countries: a
case study in Tulkarem district in Palestine. International
Journal of Environmental Health Research, 13(2): 199-206.

American Public Health Association (APHA), 1992. Standard
Methods for the Examination of Water and Wastewater,
18th ed. American Water Works Association, Water
Environment Federation, Washington, DC.

Bellisari, A. 1994. Public health and the water crisis in the
occupied plestinian territories. Journal of Palestine Studies,
23(2): 52-63.

Chun-Yuh, Y., Deng-Chuang W., Chih-Ching, C. 2007. Nitrate
in drinking water and risk of death from colon cancer in
Taiwan. Environment International, 33: 649-653.

De Roos, A.J., Ward, M. H., Lynch, C.F., Cantor, K. P. 2003.
Nitrate in public water supplies and the risk of colon and
rectum cancers. Epidemiology, 14: 640-9.

Dowidar, A., Yosef, Y. A., Merdan, A. 1., Abdel-Monem, M.
H., Diab, A. M. 1990. Bacterial contamination of water
wells in wadiel-Sheikh area, in southern Sinai. J. Egypt
Public Health Assoc., 65: 119-134.

ERGIL, M. E. 2000. The salination problem of the Guzelyurt
aquifer, Cyprus. Water Research, 34 (4): 1201-1214.

Gasana, J., Morin, J., Ndikuyeze, A., and Kamoso, P. 2002.
Impact of water supply and sanitation on diarrheal
morbidity among young children in the socioeconomic and
cultural context of Rwanda (Africa). Environmental
Research Section A, 90: 76-88.

Gerard, J. T., Christine, L. Case, B. R. 2003. Microbiology: an
introduction, 8th ed, Benjamin/Cummings publisher.

Gouze, E., Raimbault, P., Garcia, N., Bernard, G., Picon, P.
2008. Nutrient and suspended matter discharge by
tributaries into the Berre Lagoon (France): The contribution
of flood events to the matter budget. Surface geosciences
(Hydrology-Hydrogeology), Article in Press.

Gulis, G., Czompolyova, M., Cerhan, J. M. 2002. An ecologic
study of nitrate in municipal drinking water and cancer
incidence in Trnava District, Slovakia. Environ. Res., 88:
182-187.

Jurate Virkutyte, J., Sillanpaa, M. 2006. Chemical evaluation of

- 140 -



2008 2 35

P. J. 2001. Soft deposits, the key site for microbial growth World Health Organization, (WHO), 1996. Guidelines for
in drinking water distribution networks. Water Res., 35: Drinking Water. Second ed., Geneva.
1757-1765. Zacheus, O. M., Lehtola, M. J., Korhonen, L. K., Martikainen,

Factors Affecting Water Quality in the West Bank and Gaza Strip of Palestine

Issam A. Al-Khatib, Aysha A. Eshkair and Ne’meh K. Manasreh*

ABSTRACT

This study aims at knowing water quality and factors affecting it in the West Bank and Gaza Strip in
Palestine. The annual rate of chlorine usage in the districts of the West Bank (0.483 gram/capita) was less
than that of Gaza Strip (320.739 grams/capita). The annual rate of inspection visits made by inspectors of
Ministry of Health for water sources in Gaza Strip (1.299 visists/1000 persons) was much less than that of
the West Bank (6.955 visists/1000 persons). There was a clear effect of the deteriorated environmental
situation, unstable political situation, and the declining economical situation on the lowered microbiological,
physical and chemical water quality in Palestine. For example, 22.2% and 12.5% of the tested water
samples from wells in the West Bank, and 19.3% and 9.7 of the tested treated water (desalinated) samples in
Gaza Strip for total Coliforms and Faecal Coliforms respectively were exceeding the Palestinian and WHO
guidelines limits.

Regarding the chemical and physical quality, it was found that the percentage of tested water samples
exceeding the Palestinian and WHO guidelines limits in Gaza Strip was higher than that in the West Bank.
Based on the current situation, necessary remediation measures should be implemented in order to reduce
the size of the problem if not to solve it completely, such as the development a suitable inspection program
on water sources and samples collection and testing, in addition to the distribution of chlorine to all districts,
and conducting wide public awareness campaigns for water disinfection. Rehabilitation of existing water
networks mainly in the main cities and having new ones in communities that do not have water networks
will highly improve the water quality.
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