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1998 (Azdlaall g Agiiall Lasladl slall 4y il 4past) g Aalad) ClSEY sla (pa (5 gedl) DLW Alaa) uua AdlSud) claaadl) ayjsi i1 Jg
Table 1: Distribution of Communities by Monthly Water Consumption from Water Network, Estimated Wastewater
Quantity and Governorate, 1998

Ly Aadlal) oluall 4y 010 40uS0)
*(341000)

(3?1000) L._SJ«.JJ\ el,yd\ dl@_"m\ &LA;‘\ a\%d\ 4"5. o Alaiall laaaill sac

Aalall

Governorate/ Region Monthly estimated Total monthly water consumption| Number of communities Al [kl
wastewater quantity (1000m”) (1000m”) connected to water network
Jenin 286.8 358.5 39 Oia
Tubas 59.2 74.0 7 ol
Tulkarm 404.4 505.5 27 oS5k
Nablus 380.4 475.6 37 ol
Qalqiliya 208.1 260.1 18 LLals
Salfit 82.2 102.7 14 il
Ramallah & Al —Bireh 357.3 446.6 71 ol 5 )
Jericho 96.8 121.0 12 oy
Jerusalem - - 31 |
Bethlehem 328.5 410.7 67 Gy
Hebron 609.1 761.3 66 Jula)
West Bank 2812.8 3516.0 389 Iy 4 dd
North Gaza 416.9 521.2 6 53¢ Jlad
Gaza 1731.8 2164.8 3 3
Deir Al-Balah 384.2 480.2 7 )
Khan yunis 411.2 514.0 11 o sala
Rafah 202.6 2532 6 s
Gaza Strip 3146.7 3933.4 31 58 plkb
Palestinian Territory 5959.5 7449.4 420 Aaddl) ol i)

Source: Palestinian Central Bureau of Statistics, 1998. Local Communities Survey 1998. Main Findings

(-): Not available data

(*): Quantities of wastewater are derived from the water consumed by the public networks only
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1997 Adidlaal) 5 dadlad) olual) (e Galdal) 48 b cas (Sbuall A jg8 2 Jgda
Table 2: Distribution of Housing Units by Method of Wastewater Disposal and Governorate, 1997

¢ o Wastewater disposal method Tadladl sledl (pe alinll A5yl
o e o e o e o e o e
Percentage Number Percentage | Number | Percentage | Number | Percentage | Number | Percentage | Number

Jenin 100 32206 0.2 40 1.3 426 85.7 27616 12.8 4124 Odia
Tubas 100 5488 0.2 11 6.4 351 93.4 5126 0.0 0 SREPSS
Tulkarm 100 22057 0.2 30 0.6 133 72.9 16087 26.3 5807 oS5k
Qalqiliya 100 11273 0.1 20 1.1 125 53.6 6037 45.2 5091 4Ll
Salfit 100 7645 0.1 9 1.8 139 98.1 7497 0.0 0 Cudl
Nablus 100 41770 0.1 59 1.1 458 48.5 20258 50.3 20995 gk
Ramallah & Al-Bireh 100 34258 0.3 89 3.1 1073 77.5 26557 19.1 6539 Bl 5 ) o
Jerusalem 100 18818 0.3 55 3.9 742 74.1 13939 21.7 4082 il
Jericho 100 5022 0.6 26 12.7 638 83.7 4205 3.0 153 Lyl
Bethlehem 100 22105 0.3 57 2.0 445 72.0 15924 25.7 5679 PEN v
Hebron 100 56293 0.2 121 4.9 2767 76.3 42966 18.5 10439 Salall
West Bank 100 256935 0.2 517 2.8 7297 72.5 186212 24.5 62909 PG eS|
North Gaza 100 22599 0.2 42 1.5 348 28.2 6363 70.1 15846 8 s
Gaza 100 48489 0.2 56 0.6 302 13.1 6360 86.1 41771 38
Deir Al-Balah 100 18905 0.1 45 2.6 483 87.3 16495 10.0 1882 e
Khan Yunis 100 26971 0.1 30 2.1 572 94.9 25593 2.9 776 RPTES
Rafah 100 15854 0.1 22 3.0 479 54.5 8636 42.4 6717 <3
Gaza Strip 100 132818 0.1 195 1.6 2184 47.8 63447 50.4 66992 356 plad
Palestinian Territory 100 389753 0.2 712 24 9481 64.1 249659 33.3 129901 Lhaddl) ozl )
Source: Palestinian Central Bureau of Statistics, 1998. Population, Housing, and Establishment Census 1997 1997 cilaaall s Slaall 5 lSuall plall Jaxil L1998 ¢ ibansill elaad (g S el Sleal tnad
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1997 paaill £ 539 dahial) g daslad) slall (e Galddl) A8k o Slusall o 3 Js

Table 3: Distribution of Housing Units by Method of Wastewater Disposal, Region, and Type of Locality, 1997

o Wastewater disposal method Tadladl bl pa aldnl A8yl
: One Ll Y Lalaial 558 Gy A5
Reglﬁiﬁfyp oot Totl Not st:;d Ni:n Cess it)h Sitv:ge jl;WOl‘k el g ARk
e e o e e e o e dod e
Percentage Number Percentage Number Percentage | Number | Percentage | Number | Percentage | Number

West Bank Ay al dia
Urban 100 123422 0.3 217 1.1 1405 59.0 72865 39.6 48935 BZEN
Rural 100 116856 0.2 264 4.9 5687 93.2 108929 1.7 1976 )
Camps 100 16657 0.3 36 1.2 205 26.5 4418 72.0 11998 il
Total 100 256935 0.2 517 2.8 7297 72.5 186212 24.5 62909 £ saxal)
Gaza Strip 358 gliab
Urban 100 84709 0.2 107 1.3 1104 45.8 38833 52.7 44665 BN
Rural 100 7539 0.3 18 8.1 614 88.1 6642 3.5 265 )
Camps 100 40570 0.2 70 1.1 466 44.3 17972 54.4 22062 il
Total 100 132818 0.2 195 1.6 2184 47.8 63447 50.4 66992 £ saxall
Palestinian Territory Al ozl )
Urban 100 208131 0.1 324 1.2 2509 53.7 111698 45.0 93600 BN
Rural 100 124395 0.2 282 5.1 6301 92.9 115571 1.8 2241 )
Camps 100 57227 0.2 106 1.2 671 39.1 22390 59.5 34060 il
Total 100 389753 0.2 712 2.4 9481 64.1 249659 33.3 129901 £ saxall

Source: Palestinian Central Bureau of Statistics, 1998. Population, Housing, and Establishment Census 1997
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Table 4: Distribution of Households by Method of Wastewater Disposal and Governorate, 1997

Wastewater disposal method

Laslall oluall (e Gl 4yl

g el
. Total O R 2 Apalicial 3 i e e A
Governorate/ Region Not stated Non Cesspit Sewage network ddlaidll filadlad)
A Qe A Qe A Qe A Qe A Qe
Percentage | Number | Percentage | Number | Percentage | Number | Percentage | Number Percentage Number
Jenin 100 32882 0.2 40 1.3 431 86.0 28287 12.5 4124 O
Tubas 100 5796 0.2 11 6.2 361 93.6 5424 0.0 0 EREPSS
Tulkarm 100 22317 0.2 30 0.6 136 73.2 16344 26.0 5807 a5k
Qalgiliya 100 11418 0.2 20 1.1 125 54.1 6182 44.6 5091 Aylals
Salfit 100 7832 0.1 9 1.8 139 98.1 7684 0.0 0 Cule
Nablus 100 42925 0.1 60 1.1 459 49.9 21411 48.9 20995 oalils
Ramallah & Al-Bireh 100 34760 0.3 90 3.1 1088 77.8 27043 18.8 6539 Bl 5 & o
Jerusalem 100 18990 0.3 55 3.9 744 74.3 14109 21.5 4082 (il
Jericho 100 5102 0.5 26 12.6 643 83.9 4280 3.0 153 s
Bethlehem 100 22680 0.3 57 2.0 454 72.7 16490 25.0 5679 PEN vy
Hebron 100 57866 0.3 124 4.8 2784 76.9 44519 18.0 10439 Jalal
West Bank 100 262568 0.2 522 2.8 7364 73.0 191773 24.0 62909 Al ddd
North Gaza 100 24971 0.2 43 1.5 384 34.8 8698 63.5 15846 536 Jd
Gaza 100 52499 0.1 58 0.6 325 15.4 8077 83.9 44039 5 e
Deir Al-Balah 100 20866 0.3 45 2.3 490 82.7 17264 14.7 3067 )
Khan Yunis 100 28691 0.1 33 22 618 92.8 26637 4.9 1403 BRPTEN
Rafah 100 17470 0.2 27 2.8 495 58.6 10231 38.4 6717 )
Gaza Strip 100 144497 0.1 206 1.6 2312 49.1 70907 49.2 71072 358 gliab
Palestinian Territory 100 407065 0.2 728 2.4 9676 64.5 262680 329 133981 Al ozl )

Source: Palestinian Central Bureau of Statistics, 1998. Population, Housing, and Establishment Census 1997
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Table 5: Distribution of Households by Method of Wastewater Disposal, Region, and Type of Locality, 1997

1997 (paaill £ iy dihial g daslad) sbaall cpe Galddl) 48 jh o ! U 15 Jde

Wastewater disposal method

Lasladl oluddl e Galitll 4y L

)
Region/Type of t"l")(:t:: O e 2 Apaliaid .E}; g e A% . e
locality Not stated Non Cesspit Sewage network el g sfAskaial
A 23 A 23 A 23e A 23 A 23
Percentage | Number | Percentage | Number | Percentage | Number | Percentage | Number | Percentage | Number

West Bank IR I ERA
Urban 100 125557 0.2 219 1.1 1432 59.7 74971 39.0 48935 s
Rural 100 119748 0.1 267 4.8 5720 93.4 111785 1.7 1976 )
Camps 100 17263 0.2 36 1.2 212 29.1 5017 69.5 11998 lassd
Total 100 262568 0.2 522 2.8 7364 73.0 191773 24.0 62909 £ saaall
Gaza Strip 336 b
Urban 100 90632 0.1 112 1.3 1177 47.1 42694 51.5 46649 BN
Rural 100 8137 0.2 18 7.8 631 88.5 7203 3.5 285 )
Camps 100 45728 0.2 76 1.1 504 45.9 21010 52.8 24138 lasd
Total 100 144497 0.1 206 1.6 2312 49.1 70907 49.2 71072 £ saaall
Palestinian Territory Lhaddl) ozl )
Urban 100 216189 0.2 331 1.2 2609 54.4 117665 44.2 95584 BN
Rural 100 127885 0.2 285 5.0 6351 93.0 118988 1.8 2261 )
Camps 100 62991 0.2 112 1.1 716 41.3 26027 57.4 36136 i
Total 100 407065 0.5 728 2.1 9676 64.5 26280 32.9 133981 £ saxall

Source: Palestinian Central Bureau of Statistics, 1998. Population, Housing, and Establishment Census 1997
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1998 (Adhiall g 35 slsa i dnalaial 3 8a 399 9 uun Apidandil) Ju‘,‘Uu_wd\ s 6 Jea
Table 6: Percentage Distribution of Palestinian Households by Existence of a Cesspit and

Domestic Water Well and Region, 1998

Jug B ia dsa

DAL TN Lss 3 jas
Regi g seaal LegalS 2525 e R o= Having a dakasddl
egion . Having a well Having a .
Total Not having both . cesspit and a
only cesspit only
well
West Bank- North 100 31.2 0.3 17.8 50.7 I el daall Jlad
West Bank- Center 100 39.7 5.1 35.2 20.0 dp gl il dag
West Bank- South 100 3.8 9.0 29.7 57.5 A el dacall Ggia
Total West Bank 100 26.7 4.1 26.4 42.8 Ay a) Al g gara
Total Gaza Strip 100 57.3 7.7 34.8 0.2 356 pldb £ gana
Palestinian Territory 100 34.2 4.9 28.4 32.5 Ll ozl )

Source: Palestinian Central Bureau of Statistics, 1998. Household Environmental Survey

1998: Main Findings.
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Table 7: Percentage Distribution of Palestinian Households Having Cesspit and Domestic Water
Well by Location of Cesspit and Well and Region, 1998

Region & sanal Al (5 giall e 3aall e el i) 3 yiad) e mdal .y
Total On the same level | Well above cesspit | Well below cesspit
West Bank- North 100 14.5 70.3 15.2 A el dacall Jlad
West Bank- Center 100 15.9 74.7 9.4 Ayl el b
West Bank- South 100 5.8 77.5 16.7 Qi ol ddall Gigia
Total West Bank 100 11.6 73.5 14.9 Ay Al ia) g e
Total Gaza Strip 100 - - - 356 gld £ gana
Palestinian Territory 100 11.8 73.3 14.9 Aidhuddl) Lzl )

Source: Palestinian Central Bureau of Statistics, 1998. Household Environmental Survey

1998 Main Findings.

(-): Insufficient data for publishing
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Table 8: Percentage Distribution of Palestinian Households Having Cesspit and
Domestic Water Well by Distance Between Cesspit and Well (m) and Region, 1998

Region & senal 250 e S 250 — 30 e 230 oo i
Total More than 50 m | From 30- 50 m Less than 30 m
West Bank- North 100 7.9 24.2 67.9
West Bank- Center 100 33.6 34.8 31.6
West Bank- South 100 5.1 34.9 60
Total West Bank 100 10.7 29.5 59.8
Total Gaza Strip 100 - - -
Palestinian Territory 100 10.7 29.4 59.9

aabail

Ay dd) Jlad
Ayl izl Las
dpad) daal G
dnal A2 g sara
356 gld £ gana
Al ozl )

Source: Palestinian Central Bureau of Statistics, 1998. Household
Environmental Survey 1998 Main Findings.

(-): Insufficient data for publishing
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Table 9: Percentage Distribution of Palestinian Households Having Cesspit by Periodicity of Cesspit Evacuation and Region, 1998

Region & sanal Al g EDE S5 5 Ot JS 3 e A 85 5 :uux\%ja\fm _
Total Other Every three years Every two years Once a year Many times a year
West Bank- North 100 18.2 9.2 9.3 24.2 39.1 A el daall Jlad
West Bank- Center 100 2.4 2.9 2.4 20.7 71.6 A el Al baug
West Bank- South 100 10.3 11.2 2.9 29.7 45.9 A el dsall Gigia
Total West Bank 100 11.1 7.6 5.5 24.3 51.5 Ayl L) g gara
Total Gaza Strip 100 3.0 10.4 6.0 13.4 67.2 356 glkd £ gana
Palestinian Territory 100 9.0 8.3 5.6 21.6 55.5 Aidhuddl) Lzl )

Source: Palestinian Central Bureau of Statistics, 1998. Household Environmental Survey 1998 Main Findings.
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Table 10: Percentage Distribution of Industrial Establishments by Main Method of Wastewater Disposal and Region, 1998

g sanal

Main method of wastewater disposal

Lasladl oleall (pa (paliiill Fuss )l iy

Region Total A Aallas Ao palidial 3 i e e A4 Al
Other Treatment plant Cesspits Sewage network
West Bank- North 100 6.6 3.8 34.7 54.9 i al daall Jlad
West Bank- Center 100 5.0 0.2 54.9 39.9 iy el dicall daus
West Bank- South 100 6.3 0.6 58.7 34.4 ip gl ddall Gigia
Total West Bank 100 6.1 1.9 47.8 44.2 Ay al dadl £ gara
Total Gaza Strip 100 5.2 0.2 34.4 60.2 356 gld £ gana
Palestinian Territory 100 5.8 1.3 43.3 49.6 Aihaddl) ozl )

Source: Palestinian Central Bureau of Statistics, 1998. Industrial Environmental Survey 1998 Main Findings
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Table 11: Percentage Distribution of Industrial Establishments by Main Method of Wastewater Disposal, Region,
and Economic Activity, 1998

g saxal Wastewater disposal method Taalad) slaall (e Galdnll dd 4k
Region and economic activity Total Al falles Alaas Aol 5 jia e iy B by Lladl) 5 dalaial
Others Treatment plant Cesspit Sewage network
West Bank Ayl Al
Mining & Quarrying 100 62.9 - 36.4 0.7 alaall Plaiud 5 cpaeil)
Manufacturing 100 4.9 1.9 47.9 45.3 Al il dcluall
Electricity & Water Supply 100 - - - - oliall 5 Hladl 5 el eSH Clalag)
Gaza Strip 336 plab
Mining & Quarrying - - - - - alaadl Plaiud 5 cpaal
Manufacturing 100 0.2 0.2 36.2 63.4 Al il delual)
Electricity & Water Supply 100 - - - - oliall 5 Slall 5 el yeSH clalad
Palestinian Territory Apiladdl oz Y
Mining & Quarrying 100 62.9 - 36.4 0.7 Jalaall Plaiud g cpail)
Manufacturing 100 34 1.3 44 51.3 Aah ) delical)
Electricity & Water Supply 100 - - - - oliall 5 Hladl 5 el eSH Clalag)

Source: Palestinian Central Bureau of Statistics, 1998. Industrial Environmental Survey 1998

Main Findings
(-) Insufficient data for publishing
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Table 12: Distribution of Communities by Method of Wastewater Disposal and Governorate, 1994, 1998

Wastewater disposal method Tadladl bl pa aldnl A8y Hha
- laeadl) 22e
Governorate/ Region s A (e e 3504 palidial 3 i Number of dakai) [Adailad)
Others Sewage network Cesspit communities
1998 | 1994 1998 | 1994 1998 | 1994
Jenin 2 3 2 2 93 90 95 Odia
Tubas 11 0 _ 0 15 23 23 sk
Tulkarm 1 3 3 2 38 37 42 a Sk
Qalgqiliya 2 0 1 1 31 34 35 Al
Salfit 2 0 _ 0 20 22 22 ol
Nablus 9 1 8 4 60 68 73 el
Ramallah & Al —Bireh 6 1 5 5 73 74 80 ol 5 ) Al
Jerusalem 8 1 4 2 27 29 32 oedl)
Jericho 3 2 B 0 15 14 16 oy
Bethlehem 7 2 6 1 64 68 71 Al
Hebron 55 18 1 1 125 137 156 Jalal
West Bank 106 31 30 18 561 596 645 VI P RN
North Gaza _ 0 4 4 2 6 556 Jled
Gaza _ 1 1 558
Deir Al-Balah 3 1 1 0 7 8 ST
Khan Yunis 1 0 _ 0 15 15 15 RPN
Rafah 3 0 3 3 5 4 7 D)
Gaza Strip 7 2 11 8 31 31 41 356 glad
Palestinian Territory 113 33 41 26 592 627 686 Aidatil 2 M
Source: t il

Palestinian Central Bureau of Statistics, 1995. Local Communities Survey 1994.

Palestinian Central Bureau of Statistics, 1998. Local Communities Survey 1998. Main Findings.

(-): Not available data
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Table 13: Distribution of Communities by Method of Wastewater Transport and Governorate, 1994

Method of wastewater transport Al sleall Jas Al s Cilaaatll 22
9 VR
Governorate/ Region e 18 giSa ) 4 Hilaa i P%ceg;wa;tevj;ir cgrlrllﬁ?;rit(i)«ﬂfs dahia)) fddadlall
Tanks Open channels Closed pipes network

Jenin 0 0 2 2 95 i
Tubas 0 0 0 0 23 odish

Tulkarm 0 0 2 2 42 oS5k
Qalqiliya 0 0 1 1 35 aylals

Salfit 0 0 0 0 22 il
Nablus 0 0 4 4 73 ol
Ramallah & Al —Bireh 0 0 5 5 80 o_mll 5 ) Al
Jerusalem 0 0 2 2 32 o)
Jericho 0 0 0 0 16 Lyl
Bethlehem 0 0 1 1 71 Can
Hebron 0 0 1 1 156 Jalal
West Bank 0 0 18 18 645 PR I ERA
North Gaza 0 0 4 4 6 556 Jlad
Gaza 0 1 1 1 5 38
Deir Al-Balah 1 0 0 0 8 s
Khan Yunis 0 0 0 0 15 o gaila
Rafah 0 1 2 3 7 =
Gaza Strip 0 1 7 8 41 356 plad
Palestinian Territory 0 1 25 26 686 Agacddy ol
Source: Palestinian Central Bureau of Statistics, 1995. Local Communities Survey 1994 1994 &) claasil masa 1995 ¢ handil sLas3U (5 3l j@f *yaead
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Table 14: Distribution of Communities by Sewage Disposal Location and Governorate, 1994, 1998

il Calay o A0 )

Glraatl) 22e

Governorate/ Region Other s A In wadis or beside roads Treatment plants dallae Cillass Number of ikl filsilad)
1998 | 1994 1998 | 1994 1998 | 1994 communities
Jenin 4 0 91 81 2 1 95 Odia
Tubas 10 3 15 16 _ 0 23 lish
Tulkarm 6 0 36 30 _ 3 42 a S5k
Qalqiliya 0 26 27 _ 0 35 ilate
Salfit 5 0 17 18 _ 0 22 ol
Nablus 13 15 67 52 -~ 0 73 ol
Ramallah & Al -Bireh 1 71 65 7 80 ol g ) Al
Jerusalem 0 25 23 5 32 o))
Jericho 5 3 14 5 _ 0 16 s
Bethlehem 29 3 55 46 2 0 71 Cu
Hebron 53 0 104 100 2 0 156 Jala
West Bank 148 25 521 463 13 16 645 IR P ERA |
North Gaza _ 0 _ 2 6 4 6 5 5e Jlad
Gaza 1 0 1 2 3 3 5 133
Deir Al-Balah 7 0 3 5 _ 0 8 ) e
Khan Yunis 10 0 5 15 _ 0 15 BRPTEN
Rafah 4 0 2 2 3 4 7 <3
Gaza Strip 22 1 11 26 12 11 41 356 pliab
Palestinian Territory 170 26 532 489 25 27 686 Ailaddl) ) N
Source: o)

Palestinian Central Bureau of Statistics, 1995. Local Communities Survey 1994

Palestinian Central Bureau of Statistics, 1998. Local Communities Survey 1998. Main Findings.

(-): Not available data
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Table 15: Distribution of Communities by Sewage Disposal Location, Wastewater Percentage and Governorate, 1998

More than 50 % % 50 ;e S| | Less than or equal to 50 % %50 sy s e A laeadl) e
Governorate/ Region s Al A dalles cillans i Al iy Zallas cillas Number of Akl faledlaal
Other Valleys Treatment plants Other Valleys Treatment plants communities

Jenin 4 91 1 _ _ 1 95 Ot
Tubas 9 15 _ 1 _ _ 23 sk

Tulkarm 5 36 _ 1 _ _ 42 a Sk
Qalqiliya 9 64 _ 4 3 _ 73 ol
Salfit 8 26 _ _ _ _ 35 Alals

Nablus 5 17 _ _ _ _ 22 il
Ramallah & Al —Bireh 6 69 4 _ 2 _ 80 ol 5 ) Al
Jerusalem 3 13 _ 2 1 _ 16 Loy
Jericho 4 25 3 5 _ _ 32 edl)
Bethlehem 20 51 1 9 4 1 71 PESRUIY
Hebron 53 101 2 _ _ 156 Jaall
West Bank 126 508 11 22 13 2 645 A al daa
North Gaza _ _ 6 _ _ _ 6 56 Jled
Gaza 1 1 3 _ _ _ 5 558
Deir Al-Balah 5 3 _ 2 _ _ 8 ST
Khan Yunis 10 5 _ _ _ _ 15 RPN
Rafah 3 1 3 1 1 _ 7 S
Gaza Strip 19 10 12 3 1 _ 41 356 glad
Palestinian Territory 145 518 23 25 14 2 686 Al ozl )
Source: Palestinian Central Bureau of Statistics, 1998. Local Communities Survey 1998 Main Findings. Sl ol 11998 Sl Claanill masa 1998 ¢ idasslill sland (5 38 sall Sleal) : Hradll
(-): Not available data Bohsie e clily :(-)
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Table 16: Distribution of Communities by Type of Sewage Disposal Location and its Distance from Community and Region, 1998

Distance of disposal location from community (km)

() o) 0o ol e 3

Regio; and tiqlae of. sewage e e 3 e s L ;ﬁjé’; (::n::;js :)*; Bse g i dibaial
PO e Noﬁt~ staled More than 3 32 271 Uptol sewage disposal location gl o ot
West Bank Ay Al s
Treatment Plants 2 2 4 2 3 13 dallas class
Valleys 28 137 100 120 136 521 Qg
Other 100 10 6 9 23 148 s Al
Gaza Strip 356 gUad
Treatment Plants 1 2 4 12 iallee Glass
Valleys 1 7 11 i
Other 4 10 1 3 4 22 Al
Palestinian Territory Lihauddy ol )
Treatment Plants 3 5 6 4 7 25 Aalb clasa
Valleys 29 144 102 120 137 532 Qg
Other 104 20 7 12 27 170 Al

Source: Palestinian Central Bureau of Statistics, 1998. Local Communities Survey 1998. Main Findings.

(-): Not available data
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Table 17: Distribution of Communities by Number of Settlement and Communities Behind The Green Line

that are Considered as Wastewater Sources near Community and Governorate, 1998

canil) o Raslad oliall | jrme (S 3 a1 Il ) s laandl i sl 20

Governorate/ Region Number of settlement and communities behind the green linp that are considered as wastewater sources ;m;; Ak fAdailad)
near the community .\
3 | 5 | 1 | 0 communities
Jenin 1 2 5 87 95 O
Tubas 4 3 1 15 23 ook
Tulkarm _ _ 3 39 42 a5k
Qalqiliya 3 3 11 18 35 dlals
Salfit 3 7 5 7 22 T
Nablus 2 1 13 57 73 ol
Ramallah & Al -Bireh 5 4 12 59 80 o_mll 5 ) Al
Jericho 5 5 8 14 32 el
Jerusalem _ 1 4 11 16 g
Bethlehem 5 3 _ 63 71 PN
Hebron 13 8 9 126 156 Jadsl)
West Bank 41 37 71 496 645 PP P ERA
North Gaza _ 5 _ 1 6 36 Jed
Gaza _ _ _ 5 5 38
Deir Al-Balah _ _ 2 6 8 il
Khan Yunis 1 _ _ 14 15 EEPTLER
Rafah _ _ _ 7 7 <3
Gaza Strip 1 5 2 33 41 336 kb
Palestinian Territory 42 42 73 529 686 Aidanil g-'-.“)‘\ﬂ

Source: Palestinian Central Bureau of Statistics, 1998. Local Communities Survey 1998. Main Findings.

(-): Not available data
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Table 18: Distribution of Communities by Health and Environmental Effects of Sewage Disposal Location and Governorate, 1998

Health and environmental effects Al s Al @il
Governorate/ Region amp Y s Al Gl pdia pand jiae | Ad saas | A Sl sias | Gle gl Sl | Al olud) gl Cilaeaill 22
il Others | Source of insects | Source of Source of bad Plants Ground water Number of ddbidl [ikilad)
No epidemic smells pollution pollution communities
effect

Jenin _ _ 50 39 52 37 25 95 Odia
Tubas 1 _ 10 8 11 3 4 23 JEREPSH

Tulkarm 1 _ 25 24 26 10 10 42 p Sk
Qalqiliya 1 _ 22 21 22 14 14 35 Aylals

Salfit _ _ 14 13 13 7 10 22 il
Nablus _ 1 48 32 44 29 20 73 el
Ramallah & Al -Bireh 2 2 49 39 52 23 35 80 oyl 5 Al Al
Jericho _ 5 23 21 24 7 16 32 osdl)
Jerusalem B B 10 8 10 5 5 16 Ly
Bethlehem 3 2 51 45 43 30 29 71 PEUCY
Hebron 6 1 96 81 96 74 83 156 AN
West Bank 14 10 396 329 391 237 249 645 Al ddd
North Gaza _ _ 6 6 6 6 6 6 3¢ Jlad
Gaza _ _ 3 1 5 2 5 5 33
Deir Al-Balah _ _ 6 1 7 3 3 8 ) e
Khan Yunis _ _ 8 _ 8 _ 5 15 ERPIES
Rafah _ _ 4 3 5 1 1 7 S
Gaza Strip _ _ 27 11 31 12 20 41 358 pliab
Palestinian Territory 14 10 423 340 422 249 269 686 ALl 18 < N

Source: Palestinian Central Bureau of Statistics, 1998. Local Communities Survey 1998. Main Findings.

(-): Not available data
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Table 19: Percentage Distribution of Palestinian Households by Wastewater Leakage
QOutside House and Region, 1998

Region g el iy Y Gl aa g Y Gl 2 g il
Total Do not know No leakage There is leakage
West Bank- North 100 11.0 85.9 3.1 iyl daall Jlad
West Bank- Center 100 1.2 93.2 5.6 Jay el daall dasg
West Bank- South 100 0.3 97.3 2.4 dw el desll Qg
Total West Bank 100 5.1 91.2 3.7 L) Al g osana
Total Gaza Strip 100 2.0 94.9 3.1 356 gl £ gana
Palestinian Territory 100 4.3 92.1 3.6 Ldaoda) ol )

Source: Palestinian Central Bureau of Statistics, 1998. Household Environmental Survey

1998 Main Findings.
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Table 20: Basic Data of Existing Wastewater Treatment Plants in the Palestinian Territory by Plant Location

. ddasall Al ol ealaSl ( % )LN Sl l il 5 aldl) aslll '
Plantlocation (o) i U Number Type (;f treatmént onds ol R e
Incoming flow (m3/d) Efficiency” (%) P P Year of data

West Bank 2 A &%‘

Jenin 760 (Not working)Jess ¥ 2 Aerated Lagoon A e 1994 Odia
1 Stabilization Pond i

Tulkarem 760 15 3 Algal Ponds dpllh 1994 aSlsh

Ramallah 1370 3 (28) 20 2 Acrated Lagoon FepYi 1994 & ol
2 Stabilization Pond ity

Al-Bireh 980 0 2 Activated Sludge  dlaic slas 1994 3yl
2 Trickling Filter i ld

Hebron 1650 - 3 Algal Ponds PN 1994 Jaal

Gaza Strip 4 43 & gud

Beit Lahia 7397 70 4 Aerated Lagoon Qe 1997 LaY <
1 Polishing Jre
1 Facultative icly)

Gaza 15890 60 2 Anaerated Ponds s Y 1997 B e
2 Acrated Lagoon 4 5g0

Rafah 3013 45 1 Acrated Lagoon A 50 1997 )

Sources: :ladl

1. Efficiency data source is Birzeit University, A Strategy for Water Sector Capacity Building
in Palestine , Birzeit-Palestine, 1995

2. Source of West Bank data is M.Nashashibi and L.A. Van Duijl, International Institute for
Infrastructure, Hydraulic And  Environmental Infrastructure, Hydraulic And Environmental
Engineering, I[HE, Delft, 1995 The Netherlands

3. Source of this number is Ministry of Planning And International Cooperation, Regional Plan
for West Bank Governorate, Water and Wastewater, Final Report, July 1998

4. Source of Gaza Strip data is Palestinian Water Authority, 1997

(-): Not available data
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Table 21: Basic Data for Wastewater Treatment Plants in Gaza Strip by Plant

57

Location, 1997
bl (ya alail) oSL Adanall 418000 daaledl ol daeS
Treatment plant 5 S fie s laadl a3
locatiorlz —— (] . S 0 . s
Treated wastewater Wastewater inflow quantity
disposal places (million cubic meter/year)
Beit Lahia Jall 2.7 LaY
In sand dunes
Gaza 3)'!': L,ﬁﬁ\}asﬂ 5_8 3)':':
In wadi Gaza
Rafah Y 1.1 =6
into the sea
Source: Palestinian Water Authority, 1997. (Not published data) (e e i) (1997 cikansdill olaall Al t jradl)
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Table 22: Percentage Distribution of Industrial Establishments by Treatment of Wastewater,
Region, and Economic Activity, 1998

Region and economic activity i Aalas 22 0¥ Aadae 32 ey Jaliall g ddlaiall
Total No treatment Have treatment )

West Bank PP ERAT
Mining & Quarrying 100 87.6 12.4 Jalaall Platad 5 cpaatll
Manufacturing 100 96.7 33 Al ) delual
Electricity & Water Supply 100 - - oliall 5 lall 5 el jeSH il
Gaza Strip 336 glkd £ gara
Mining & Quarrying - - - oalaall Plaiad 5 cpaaill
Manufacturing 100 99.1 0.9 Al il dcluall
Electricity & Water Supply 100 - - sliall 5 Slall s el <Y clalag
Palestinian Territory Aihanddl) ozl )
Mining & Quarrying 100 87.6 12.4 Jalaadl Platad g cpaatll
Manufacturing 100 97.4 2.6 Al ) delual
Electricity & Water Supply 100 - - oliall 5 lall 5 el jeSH il

Source: Palestinian Central Bureau of Statistics, 1998. Industrial Environmental Survey 1998 Main

Findings
(-) : Insufficient data for publishing
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Table 23: Percentage Distribution of Industrial Establishments by Treatment of
Wastewater and Region, 1998

Region gl Anllee 22 Y Aallas 22 5 _y
Total No treatment Have treatment
West Bank- North 100 97.0 3.0 i yal ddcall Jled
West Bank- Center 100 94.4 5.6 ip gl daall o
West Bank- South 100 97.3 2.7 da ) deal) gia
Total West Bank 100 96.6 3.4 Ayl 48l £ gara
Total Gaza Strip 100 99.1 0.9 356 glkd £ gara
Palestinian Territory 100 97.3 2.7 Adhaddl) ) )

Source: Palestinian Central Bureau of Statistics, 1998. Industrial

Environmental Survey 1998 Main Findings
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Units in mg/l, except COD Load in Kg/d
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Table 24: Wastewater Quality in Some West Bank and Gaza Strip Cities by City and Year
23S S U AlasS Al 58 i a5 faalally a5l

Measurements calual)
A Gy ) A0S0 illall L) 3 5l DS 1) le o ol L € S ALl Aalal 5
City Total Nitrogen (T-N) | Total Suspended Solid (TSS) Biochemical(BOO)ggen Demand Chemical Oxygen Demand (COD) ;;: ‘r Al
z Jalal z Jal z Jal z Jala Jeal
Effluent Influent Effluent Influent Effluent Influent Effluent Influent Load
West Bank ! i &l daca
Jenin - - - - - 800 - 1440 1090 1994 O
Tulkarem - - - - - 800 - 1440 1090 1994 a5k
Ramallah - - - - - 640 580 1150 1580 1994 & Al
Al-Birch - - - - - - - 1000 980 1994 Bl
Hebron - - - - - - - 3250 5360 1994 Jalsl)
Gaza Strip 2 2558 plhab
Beit Lahia 130 150 50 240 300 1390 - 150 650 1997 Lay cuy
Gaza 100 110 130 500 540 1600 - 212 800 1997 B e
Rafah 108 110 240 420 590 1020 - 450 800 1997 S

1. Source of West Bank Data is M.Nashashibi and L.A. Van Duijl, International Institute for Infrastructure,
Hydraulic And Environmental Infrastructure, Hydraulic And Environmental Engineering, IHE, Delft, 1995. The

Netherlands

2. Source of Gaza Strip Data : Palestinian Water Authority, 1997
(-): Not available data
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Table 25: Characteristics of Untreated Wastewater for Some Cities in West Bank and Gaza Strip, 1994

Unit in (mg/1) (Ypile) 3
City A
The test ) 55 W Jaal 5l P ol Uanil
Rafah Gaza Jabalia Hebron Al-Bireh Ramallah Nablus

Biochemical Oxygen Demand (BOD) 555 500 670 - 2750 525 1185 eSSV e el o gl il
Chemical Oxygen Demand (COD) 1000 740 1270 3670 ) (i 243107) 1390 2115 Cpma€ U Aila) dalal
Kjeldal Nitrogen ( Kj-N) 108 90 130 200 137 79 120 JA s g i
Ammonium( NH4 ") 75 80 90 123 127 51 104 PR
Nitrate (NO3™) 1.4 1.3 1.5 2.8 1 4.4 0.6 1.7 < gl
Sulfate ( SO47) - - - 150 161 132 137 iy <)
Phosphorus( PO4™ ) 30 30 40 18.4 143 13.1 7.5 | sindl
Chloride( C1") 490 550 250 500 1273 350 1155 BN
Total suspended solids (TSS) 420 265 620 - - 1290 1188 Al bl o sl
Sodium (Na) 440 545 295 - - - - o533 uall
Potassium( K) 37 38 35 - - - - o saudli 53l
Acidity ( pH) 7.54 7.26 7.60 - - - - fua seall da 0
BOD load 68 48 32 - - - - (BOD) — Jas

Source: M.Nashashibi and L.A. Van Duijl, International Institute for Infrastructure, Hydraulic And
Environmental Infrastructure, Hydraulic And Environmental Engineering, IHE, Delft, 1995. The

Netherlands
1. Samples were taken on a day following heavy rain

2. Samples were taken in Summer
(-) : Not available data
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Table 26: Distribution of Communities by Development Projects in Field of Wastewater, Stage of Project and Region, 1998

Stage of project g s pial ds je
Region and development e AR il ad & 5yl . Lo agdba | dbd sV aok ok Y N 4 ) s Ll < Aalasdl
projects “I.\Iot“ N(;t II;’I 1 m ntation Srla Al A Plan * nder R .ir$ d and ’ N’t Number. (-)f ol kil
) plemeritatio Ready study  unde equire © communities
stated applicable stage review there is no plan | required
West Bank Ay al daal
Constructing network 6 14 8 24 31 481 81 645 s e lyy
Extentioning network 6 589 3 6 5 12 24 645 1A s
Improving network 7 589 1 2 7 11 28 645 3l e
Treatment plant 7 404 5 4 8 136 81 645 dalles ddasa
Covering open channel 7 596 _ 1 _ 18 23 645 48 93K (5 jlaal) Aydars
Other 587 42 _ _ _ 14 2 645 Al
Gaza Strip 38 plhad
Constructing network _ 1 5 7 13 12 3 41 ies oL
Extentioning network _ 29 5 4 2 1 _ 41 A a g
Improving network _ 31 2 3 3 1 1 41 T ORA I
Treatment plant _ 21 _ 5 4 7 4 41 iallas ddasa
Covering open channel 30 _ _ _ 1 10 41 485584 (5 el ddaxs
Other _ _ _ _ _ _ _ 41 Al
Palestinian Territory Al ol )
Constructing network 6 15 13 31 44 493 84 686 A oL
Extentioning network 6 618 8 10 7 13 24 686 3l a5
Improving network 7 620 3 5 10 12 29 686 LAY el
Treatment plant 7 425 5 9 12 143 85 686 dall ddasa
Covering open channel 7 626 _ 1 _ 19 33 686 FEPR NP PN P L
Other 587 42 _ -~ _ 14 2 686 Al

Source: Palestinian Central Bureau of Statistics, 1998. Local Communities Survey 1998. Main Findings.

(-): Not available data
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Table 27: Distribution of Communities by Development Projects in Field of Wastewater, Stage of Project and Region, 1994

Stage of project goodadl da e | claa) axe
Region/Project e bt aa g Y i Al sl s No Of & 5 piallfAskiall
Not Stated There is no plan | Future plan Under construction communitics
West Bank Ay pl) dd
Changing network 617 26 2 0 645 ) s
Extentioning network 309 325 10 1 645 A3 et aan g
Rehabilitation of network 308 299 15 23 645 Al A g
Treatment plant 291 322 14 18 645 dallas ddasa
Other 311 311 8 15 645 A
Gaza Strip 336 plab
Changing network 40 1 0 0 41 AE) s
Extentioning network 8 29 1 41 A3 Glat aan g
Rehabilitation of network 8 19 10 4 41 Al A g
Treatment plant 6 22 7 6 41 dallas ddans
Other 8 19 7 7 41 A
Palestinian Territory Aidhadil) ol Y
Changing network 657 27 2 0 686 ) s
Extentioning network 317 354 13 686 A3 Ut aan g
Rehabilitation of network 316 318 25 27 686 Al A g
Treatment plant 297 344 21 24 686 dallas ddans
Other 319 330 15 22 686 A

Source: Palestinian Central Bureau of Statistics, 1995. Local Communities Survey 1994
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Preface

Wastewater statistics form an important part of environment statistics. Wastewater is
considered a main source of pollution although it could form a natural resource, if properly
managed. The availability of accurate and comprehensive statistical data on wastewater
indicators in the Palestinian Territory is highly essential for planners and decision makers.

The Palestinian Central Bureau of Statistics (PCBS) seeks to provide such data through its
program for environment statistics that aims at building and updating a comprehensive and
accurate statistical database on all environmental subjects. This program aims to provide
statistical data as a tool for monitoring and management of the environmental status in the
Palestinian Territory.

This report is one of a series of expected reports planned to be published by the PCBS on
environment. The report presents the most important wastewater statistical indicators as
collected from different sources.

This report concentrates on the variables of wastewater, including produced quantities,
methods of collection and disposal, treatment plants and development projects.

PCBS hopes that the findings of this report will form a reference for planners and decision-
makers towards improving the environmental status in the Palestinian Territory.

May, 2000 Hasan Abu-Libdeh, Ph.D.
President
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1. Introduction:

Wastewater statistical data has increasingly drawn world attention. Such data form the basics
towards policy making and legislation, aiming at reducing the effect of wastewater pollution.

The data of this report had been collected from the administrative records of the Palestinian
establishments, universities and the research centers as well as PCBS records (Censuses,

surveys, and reports).

The main objective of this report is to provide reliable data on the wastewater status in the
Palestinian Territory, and mainly on the following issues:

1. Wastewater disposal methods and places.
2. Wastewater treatment and quality.
3. Development projects in the field of wastewater

2. Concepts and Definitions:

Activated Sludge

Behind the green line
Biochemical Oxygen
Demand (BOD)
Cesspit

Gaza Strip

Groundwater

Load

Locality Type

Sludge containing a high degree of active bacterial mass that is
mixed with primary effluent or raw wastewater and kept in
suspension by aeration and / or agitation to eliminate organic
material from the wastewater after decantation, the sludge is
recycled in to the a aeration tank.

The Palestinian Territory occupied in 1948

Dissolved oxygen required by organisms for the aerobic
decomposition of organic matter present in water.

A well or a pit in which night-soil and other refuse is stored;
constructed with either tight or porous walls.

This region includes North of Gaza, City of Gaza, Deir Al balah,
Khan Yunis & Rafah Governorates.

Fresh water beneath the earth surface (usually in aquifers)
supplying wells and springs. Because groundwater is a major
source of drinking water, there is a growing concern over
leaching of agricultural and industrial pollutants or substances
from under ground storage.

Quantitative estimate of the level of exposure of natural systems
to pollutants below which significant harmful effects on specified

sensitive elements of the environment do not occur

Localities have been divided into three types: Urban, Rural,
Camps

[13]



Sewage Lagoons

Sewage Network

Wastewater

Wastewater Leakage

Wastewater Treatment

The term urban applies for any locality whose population
amounts to 10000 persons or more. This applies to all
governorates /districts centers regardless to their size. Besides it
refers to all localities whose population vary from 4000 to 9999
provided they have, at least, four of the following elements:
public electricity network, public water network, post office,
health center with a full- time physician and a school offering a
general secondary education certificate.

The term rural applies for any locality whose population is less
than 4000 persons or whose population varies from 4000 to 9999
persons but lacking four of the aforementioned elements.

The term camps applies for any locality referred to as a refugee
camp and administered by the United Nation Refugees and Work
Agency in the Near East (U.N.R.W.A)

Shallow pond, usually human-made, where sunlight, bacteria and
oxygen interact to help purify wastewater. The term is
synonymous with sewage oxidation pond and stabilization pond

System of collectors, pipelines, conduits and pumps to evacuate
wastewater (rainwater, domestic and other wastewater) from any
of the location places of generation either to municipal sewage
treatment plant or to a location place where wastewater is
discharged. This term includes only the closed pipe network
unless it is mentioned else

Used Water, typically discharged into the sewage system. It
contains matter and bacteria in solution or suspension

Leakage is considered to exist if the respondent knows that there
is leakage, either from the connections to the cesspit or to the net
work or from the cesspit it self or the nearby net work.

Process to render wastewater fit to meet environmental standards
or other quality norms. Three broad types of treatment may be
distinguished: mechanical, biological and chemical (advanced).

Mechanical Treatment: wastewater treatment of physical and
mechanical nature that results in decanted effluents and separate
sludge. Mechanical treatment processes are also used in
combination with biological and advanced unit operations.
Mechanical treatment includes processes such as sedimentation
and flotation.

Biological Treatment: wastewater treatment employing aerobic
and anaerobic microorganisms that results in decanted effluents
and separate sludge containing microbial mass together with
pollutants. Biological treatment processes are also used in
combination or in conjunction with mechanical and advanced
unit operations

[14]



Anaerobic Biological Treatment: reduction of organic matter in
waste, utilizing anaerobic organisms.

Chemical (advance) Treatment: treatment methods that are used
to effect the complete breakdown of hazardous waste into non-
toxic gases or, more frequently, to modify the chemical
properties of the waste, for example, through reduction of water
solubility or neutralization of acidity or alkalinity.

Water Pollution Presence in water of harmful and objectionable material obtained
from Sewers, industrial wastes and rainwater run-off-in
Sufficient concentrations to make it unfit for use.

West Bank-center This region includes Ramallah, Jericho, and Jerusalem
Governorates.
West Bank-north This region includes Tulkarm, Jenin, Nablus, Qalqilya, Salfit and

Tubas Governorates

West Bank-south This region includes Hebron and Bethlehem Governorates.

3. Main Findings:

This section presents the main findings of the report, including the main indicators of the
wastewater statistics in the Palestinian Territory.

3.1 Amounts of produced wastewater

The results show that the estimated amount of wastewater produced in the Palestinian
Communities, (except in Jerusalem), that are connected to public water network was 5.96
million cubic meters per month (MCM/ month), distributed into 2.81 MCM/month in the
West Bank and 3.14 MCM/ month in Gaza Strip.

3.2 Wastewater Disposal Methods

There are two main methods for the wastewater disposal in the Palestinian Territory, sewage
networks and cesspits.

[15]



3.2.1 Sewage Networks

Results  show  that the
percentage of housing units
connected to the sewage
network in the Palestinian
Territory 1is 33.3% in 1997, of
which 24.5% in the West
Bank and 50.4% in Gaza
Strip. This percentage differs
according to the type of
locality in the Palestinian
Territory, as in urban areas
and camps it reaches 45.0%
and 59.5%  respectively,
although it is 1.8% in the rural
areas. (Figure 1)

Results  show  that the
percentage of housing units
connected to the sewage
network 1in the Palestinian
Territory is 33.3% in 1997, of
which 24.5% in the West Bank
and 50.4% in Gaza Strip. This
percentage differs according to
the type of locality in the
Palestinian  Territory, as in
urban areas and camps it
reaches 45.0% and 59.5%
respectively, although it is
1.8% in the rural areas.
(Figure 2).

Results show that 49.6% of
the industrial establishments
are connected to the sewage
network, however this
Percentage depends on the
industrial activity, as it forms
51.3% in  manufacturing
establishments, while it is only
0.7% 1in mining and quarrying
establishments.

The number of communities
that are connected to sewage

Figure 1: Percentage of Housing Units that are connected
to the Sewage Network by Type of Locality and Region,

1997
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Figure 2: Percentage of Households that are connected to
the Sewage Network by Type of Locality and Region,

1997
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Figure 3: Number of Communities connected to Sewage
Network by Year and Region
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network has increased from 26 Figure 4: Percentage of Housing Units that Use Cesspits by

communities in 1994 to 41 Type of Locality and Region, 1997
communities in 1998. = U
(Figure 3). 100 932 . gR:lr:Il
) 90 - :
Closed pipes have to be used %0 o Camps
to transport the sewage of 25 70 4
communities in the Palestinian " P
Territory in 1994, of which 18 & 5 443
are in the West Bank. N
= i 26.5

3.2.2. Cesspits 30

20
The percentage of the housing 1(()) :

units that use cesspits in the
Palestinian ~ Territory  was
64.1% in 1997. This  Figure 5: Percentage of Households that Use Cesspits by

West Bank Gaza Strip

percentage is 72.5% in the Type of Locality and Region, 1997
West Bank and 47.8% in Gaza B Urban
Strip. It varies according to the O Rural
type of locality, where it forms 0 Camps
53.7% in urban areas and
39.1% in camps while it is 100 - 93.4 085
92.9% in rural  areas 90
(Figure 4). 80
. - 707 597
The percentage of the housing S 60
units that use cesspits in the g 50- 47.1 45.9
Palestinian ~ Territory ~ was E’ 40 - 291
64.1% in  1997. This 30 :
percentage is 72.5% in the 20 1
West Bank and 47.8% in Gaza 10 -
Strip. It varies according to the 0 ' '
type of locality, where it forms West Bank Gaza Strip

53.7% in urban areas and
39.1% in camps while it is 92.9% in rural areas (Figure 5). There are 32.5% of the households
in the Palestinian Territory that have a cesspit and a domestic water well, most of these are in
the West Bank. There are 14.9% of the households where the water well is located at a lower
position than the cesspit, while 59.9% of the households have the water well at a distance less
than 30 meters from the cesspit. It was found that 55.5% of the households that use cesspits
pump them out many times a year, while 21.6% of the households do empty their cesspits once
a year. Regarding the industrial sector, results show that 43.3% of the industrial establishments
use cesspits. This percentage varies by the type of activity, as it is 44.0% for the manufacturing
establishments and 36.4% for the quarrying and mining establishments.

[17]



The number of communities that
use cesspits in the Palestinian
Territory has decreased from 1994
to 1998 by 35 communities
(Figure 6).

3.3 Wastewater Disposal
Location

The results show that in 1994,
there were 489 communities
dispose their wastewater in wadis
or beside roads. This number
increased to 532 communities in
1998, where 518 of them dispose
more than 50% of the wastewater
in wadis. There are 137
communities located at a distance
of less than 1 km from these
wadis. (Figure 7).

3.4 Health and Environmental
Effects of the Sewage Disposal
Location

The wastewater of the Israeli
settlements affects 157 Palestinian
communities, of which 149 are in
the West Bank and 8 in Gaza
Strip.

This wastewater forms a source of
insects for 423 communities,
where 422 of them considered
such wastewater as a source of
bad smell. It is also considered to
be the source of epidemics for 340
Palestinian communities.

The results show that 92.1% of the
Palestinian households in 1998 did
not have wastewater leakage
outside the house.

Figure 6: Number of Communities that Use Cesspits

by Year and Region
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Figure 7: Number of Communities by Wastewater

Disposal Location and Year

Number of communities

600

500

400

300

200

100

1994

532 01998

489
170
27 25 26
| | i _— .
Treatment Plants In Wadis or Others
Beside roads

Figure 8: Percentage of Communities by Health and
Environmental Effects of the Sewage Disposal

Location, 1998
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3.5 Wastewater Treatment and Quality

Results show that there are 8 wastewater treatment plants in the Palestinian Territory, 5 of
which are in the West Bank and 3 are in Gaza Strip. The commonly used type of treatment is
the biological treatment, although the system used varies from one plant to another. The most
common systems are formed of aerated lagoons, stabilization ponds, trickling filter and
activated sludge. The efficiency of Gaza Strip plants is higher than that for the West Bank, as
it approaches 70.0% in Beit Lahia, while it is only 15.0% in the Toulkarm plant. However the
Jenin plant is not operating.

Results show that only 2.7% of the industrial establishments in the Palestinian Territory treat
its wastewater, 3.4% in the West Bank and 0.9% in Gaza Strip. This Percentage varies
according to the industrial activity, as it reaches 12.4% for the quarrying and mining
establishments and 2.6% only for the manufacturing establishments.

Figure 9: Quality of Treated and Untreated Wastewater in
The available data on Gaza Strip, 1997
the quality of treated
wastewater in Gaza
Strip in 1997 shows 1600
that, the average amount 1400 4 1337
of biochemical oxygen
demand was 477 mg/l,
this value is higher than 1000
the Jordanian Standards
which is 175 mg/l, and
the average amount of %007 477
total nitrogen was 113 400 -
mg/l, while in the 200 - 140 23 11
Jordanian Standards, it
is 100 mg/l as maximum 0 : : I .
(Figure 9). BOD TSS T-N

M influent
_ O effluent

1200

800 A

mg/1

387

3.6 The Development Projects in the Field of Wastewater

Results show that there are 493 communities who claimed the need for sewage network but
there is no plan. However, sewage networks have been under construction in 13 communities.
There are 143 Palestinian Communities who claimed the need for treatment plants but there is
no plan, however treatment plants have been under construction in 5 communities.

4. Methodology

This section describes the methodology that was followed in preparing this report.

4.1 Introduction

The statistical data was derived from various data sources, which are either statistical surveys
or administrative records. These sources cover the most important wastewater indicators such
as quantities of produced wastewater, wastewater disposal methods and locations, wastewater
treatment and the development projects in the field of wastewater. The most important data
sources of the report are:
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* The local community surveys for the years 1994 and 1998 provide data on the number of
communities by the wastewater disposal methods and locations, and the estimated
amounts of produced wastewater from water public networks and the development
projects in the field of wastewater and the environmental and health effects of the
disposal locations.

e The Population, Housing, and Establishment Census 1997, The Household
Environmental Survey 1998, The Palestinian Expenditure and Consumption Survey
(1996-1998), and The Demographic Survey 1995, provide data on the Palestinian
households wastewater disposal methods by different indicators

e The Industrial Environmental Survey 1998, provides data about the wastewater disposal
methods and treatment in the establishments.

* The Palestinian Water Authority provides the amounts of treated wastewater and the
treatment plants in Gaza Strip

4.2 Reference Period

Since the data of the report is gathered from many sources, there is no similar reference period
for the data, the reference period for the data lies in the period 1994 to 1998. This does not
mean that the data represent a time series, but some data refer to 1994, other data refer to
1995 and so on.

Also there isn’t a uniform geographical classification, so the data could be on the level of
governorates, or regions (north, center, and south), or it could be on the level of cities.

4.3 Data Collection

This section describes the different methodologies used in the different sources, for more
details the references can be seen:

Local Community Surveys 1994 and 1998

The target population in this survey comprises all the Palestinian communities in the West
Bank and Gaza Strip. The Survey comprises all the mentioned communities whatever was
the number of housing units or the population or the administrative situation. The
questionnaire covered all the social and economic conditions in each community. This
questionnaire didn’t allow for two answers to the same question, where as the questionnaire
of the same survey which was implemented in 1998 allowed that.

In order to compare the data of the two surveys, several improvements were made on the
1994 survey database, the communities were re-classified to fit with the 1997 framework. In
the case of small communities that were considered part of the larger community in 1994,
they were separated and given the same data as the larger ones, except for some indicators as
the year of wastewater network connection which was taken from the local community survey
that was implemented in 1998.

Some data of 1994 survey was treated according to the indicator, for example the
questionnaire and consequently the data do not enable determining the number of
communities by the wastewater disposal location, but enable determining the number of
communities by disposal location of the wastewater transported by tanks and those for the

(20]



transported by network, the one community could be counted in the two cases. so, in order to
compute communities by wastewater disposal location the data was compared and edited in
the database to avoid double counting of one community.

A similar methodology was followed for the survey implemented in 1998 except, in designing
the questionnaire. The questionnaire was designed to allow more than one answer for some
questions. The total number of communities for some tables was more than 708.

Household Environmental Survey 1998

The questionnaire was designed according to the international standards, taking into account
the peculierities of the Palestinian community. The target population comprised all the
Palestinian households living in the West Bank and Gaza Strip. The sample of the survey is a
two-stage stratified cluster random sample. The size of the sample is 3411 households.

Population, Housing, and Establishment Census 1997

It was implemented by the Palestinian Central Bureau of Statistics in 1997, it provides data on
all the population housing and establishments. The census is based on the whole counting,
not the sampling method. The main tool of the census was a questionnaire that was designed
according to the international standards.

Industrial Environmental Survey 1998

The target population of the survey was all the establishments that are, according to ISIC,
classified under mining and quarrying (C), manufacturing (D), and electricity, gas and water
supplies (E). The questionnaire was designed taking into account the survey objectives, data
processing and collection requirements. This questionnaire includes questions about the main
source of water, methods of collecting and disposing the solid waste and the main method of
wastewater disposal. The sample is a one-stage stratified / random sample.

5. Data Quality:

This section provides important notes concerning the statistical quality of the data. This
includes data quality by data sources, in addition to technical notes, which should be taken
into consideration, for more details the references can be seen:

5.1 Data Sources
Local Community Surveys 1994 and 1998

The data were collected from the administrative records, when there are no available
administrative records, data was collected from persons aware of most the community’s
conditions. Since the data was collected from all the Palestinian communities, so there are no
sampling errors. In order to reduce nonsampling errors resulted from data collection, the
questionnaires were edited in the field and office, and the results show good quality of data.

Household Environmental Survey 1998

Two types of errors affect the quality of such data; sampling and non sampling errors. The
sampling errors are measurable and they are acceptable. The non-sampling errors are difficult
to be measured, due to the diversity of sources (e.g. the interviewers, respondent, editor,
coders, data entry operator... etc).
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However, to minimize non sampling errors, the interviewers, editors and coders were trained
intensively. The data entry programs were designed in a way that allows error detection and
correction. This is applicable to logical errors that might not be discovered before data entry
operations.

Population, Housing, and establishment Census 1997

This census is considered an important source in providing data about population and their
living conditions and demographic, social, educational, economical, health and other
characteristics. Since the census is not based on sampling method, so sampling errors are not
found in the census, the second type of errors which are the nonsampling errors are minimum
due to the good training and supervision, so the data obtained from this census are of high
quality.

Industrial Environmental Survey 1998

The data was collected from the establishment’s director or manager, where these data was
derived from the information declared by the respondent and did not rely on the
administrative records of the establishment.

Following some comments on the data quality of this survey:

* In some tables it will be noticed that there is a slash (-) in front of some economic
activities. This refers to the case that the number of observations is less than ten, and
hence the distribution of establishment by economic activity can not be published
due to data quality issues.

*  There might be minor differences between the totals among tables, which refers to
the rounding resulted during the data processing stage.

5.2 Technical Notes

* In the data for sources other than the Palestinian Central Bureau of Statistics (PCBS),
the communities are not classified according to the census-1997 framework, and
therefore there are differences in the number of communities in the different sources.

* Data on Gaza Strip governorates were obtained from the Palestinian Water Authority.
However this data is not complete.

* There is a difference in the percentage of households regarding disposal by cesspits as
resulted from the census (Table 4), from those resulted from the household
environmental survey (Table 6), due to the sampling error, knowing that the census was
implemented in the end of 1997, whereas the environmental survey in 1998.

* In the Local Community Survey 1994, (Table 12), data of wastewater disposal method,
includes “others” for some tables. This means public cesspit and else, but the same
word “others” for the Local Community Survey 1998 means sewage opened network,
open channels without network, etc.
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For the data obtained from the Local Community Survey 1994, the database of the

survey was adjusted and the communities were reclassified to meet the census 1997
framework. Accordingly, the number of communities in the 1994 database was
increased from 532 to 686, where small communities that have been included as part of
larger ones in the 1994 framework are considered as independent communities in the
1997 framework. This adjustment caused some inaccuracy in the data for some
indicators. This was corrected for some important cases as for the presence of sewage
network for the separated communities in 1994. This was corrected by checking the
year of the sewage network connection in the data of the local community survey 1998.
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