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Table 4-1: the projected average of organic wastes production (2005-

2025)
Averag
e
Orgamc
wastes
projected Solid wastes produced quantities* (87%)
populatio ton
Year n* kg/day ton/day ton/year [year
2005 213,200 73977.7
202540 202.54 4 64360
2010 253,300 878919
240635 240.635 3 76465
2015 300,000 104096
285000 285 3 90563
2020 357,200 123943,
339340 339.34 9| 107831
2025 424,400 147261.
403180 403.18 S| 128117

*This includes the refugee camps and residents and the inhabitants in the served
villages by Nablus municipality, (Source: Author calculations based on basic data).

Table 4-2: estimated transportation costs of average produced solid wastes

at 35 NIS/ton (2005-2025)

Average solid disposal estimated costs (only
wastes quantity in transportation)

year ton/year In NIS IN US§*
2005 73977.74 2589221 622408.9
2010 87891.93 3076218 7394754
2015 104096.3 3643371 875810.2
2020 1239439 4338037 1042797
2025 147261.5 5154153 1238979

*USS = 4.16 NIS; (Source: Auther calculations based on basic data).
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Table 4-3: Total available lands within the city boundaries according to

Nablus municipality land use calculations:

percentage

area in of available areain | total available

item km? land dunums | area in dunums

housing 16.9 35 16900 5915

Agriculture 0.4 l 400 400

Parks 02 0.7 200 200
green

landscapes 1.5 100 1500 1500

Total 8015

Source: Author calculations.
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Table 4-4: Waste water based on PCBS and municipal data.

Indicator Value

Municipal served Population in 2005 (Nablus city, refugee 213200
camps and villages)
Demanded Water/population in m*/day (UfW is not included) | 18,482
Demanded water/capita in m*/day (total demanded water /| 0.0866

population) 84
Per capita water consumption in m®year (total demanded | 31.661
water per capita X 365.25 days) 33

Total water consumption of Nablus city in Million m*/year | 6,75
(per capita annual consumption X total number of population)/
1 million)

Total estimated waste water in MCM/ year (total city | 4.39
consumption — unforeseen losses estimated by Nablus

municipality at 0.35)
Source: Author calculations.
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oA e lgle Jpandl 5 Al Ul dilas JA (e el 1) ez obiad) e llall -1
sball e allall 332031 o 2005 ¢ (il sbaal S5 el Sl Al o kfw 2lae) e (A 5Y)
A jladll s dpeluall clalaaiunl) ol jis o (L e 5 clgdiudl s G hall) Gl s J ol
Loy o5l Ll ity A olsall s e el 558 05S5 Cung ¢ ale aay Lile Lag )
(Famakal) LY 53 ) saaall sbuall e aaind i) 50/ 3 2236627 ie (sbuall lndll zLisyl) sl
L gunall e el ¥ ara Lo sloaill g dgaay platie Gl el culS 5l s o elld ) il
DS pmdds ) g o) el adaiai o ¢ 735 dauiy 2005 ale 2 kfw el 50 333 (UFW)
725 die Jaall e Cus 2025 ale A ol Y aral gunall ye Jlea¥) (e 710 00
len) ¢ Apall 5 oy | Aaliall J) el QIS 5 olpall 403 Jlasiad 5 Jaalisale] e lolaic
CaSa yie 35626 () Jadd 2005 ple ps [ c2Sa e 15200 (o adi gpe A sthaall olaall 40aS

(da 2y pumal) Askasall J213) 2025 ple (b aSa Siap/

Table 4-5: Water demand by sector (agriculture is excluded):

Ye Domestic Institutional Industrial/ Total

ar m’/day m*/day commercial m*/day m*/day

200 | 11,496 1,248 2,456 15,200
5

201 | 18977 1,761 3,349 24,087
5

202 | 28572 2484 4,570 35,626
5

Source: Nablus municipality (2007).

8 5 Zaledl) Aalial) sball pa ¢ olpall callay Adlaial) bl 45 e 5 Gabaadl Jsand) iy e ol

e () el gl (e ¢ (50800 slaall G ¢ Alall ol sall ¢ Sl ¢ bl e callall) duald) cillaliny
saclise o Jant g oball 0 Al andind Caull g jlgaa O Jas sl 35 obuall Clalae) A 3 4l 55 (ulils
<y e obaal) fay all) o685 ua) allall 4l ol (e Aabial) sball Jgina @8 gaatl 4all
Jn Y ¢ UFW ¥ ame panli ) 480kl Gulils Aol Lgine | ) cidaladall (e a2l e ) asy o
sball il alana (8 ¢ KFW 20044 &y . g sill canlil slse Jali sale] Jal (e 2 seall J Gany
Il b Dl | a sl St B sl Al ) (A p085s i g Sliass 6 ) 4 (e LUl 2l 50
OO e Sy Jpanll any | obuall 88 (e 2SI &y S ¢ U 03¢y (oS 270) elall clalaa) 305
sy al dnadl Jals de) )3l deasivadl obuall o) slel je pa Glaeally 32Y) ae | Gl dae 8 L)

Table 4-6: Water balance without agriculture.

Demanded water in m*/day (excluding Total
agriculture) available
Year m*/day Balan
Sectors Villages uf uf Total Actual | cein
demand | servedby | W | Win in | pumped | m*/day
in municipalit | rate | m*/da | m*/day | waterin
m’/day y v m*/day
n_m*/day
2005 | 15200 | 3,281 35| 646 | 2494 | 23627 | -
8 9 1322
2015 | 24,087 | 5,553 30| 899 | 3863 | 23,627 | -
2 2 15,005
2025 | 35626 | 7.833 25 108 | 5432 | 23,627 | -
[ [ [ [65 |4 [ [30,697 |

Source: Author calculations based on municipal information and KfW concept paper

2005)
‘ . t_ﬂ.uﬁ;\
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aghall )55 Bale Y 55 i s Ay paadl 4l 4 uaall Ghliall ) 4y pzaallde) )30 Jlaa)
358l Gawa elld 8 Lay) A3 a1 Gl el s (Aabual) cullaall 5 5la) Cag ok cllh 8 Lay) daall Al
(e Ay piandl 4l g 4 puaal) Bhliall dalade) )3l (b ¢ @l aa s (dae Gl Gla 5 Sl 4,4
b o1l e callall Glly alasiul sk g | sV e aangn LY ) Gl il ol 30 ) Leils
IS e ¢ el 32l ) aiis il (2005 ¢ sl slasDU (5 3 5all leall) duadl
Al AGEEY) 40030 abull (2) ¢ (208 6.4 o sia) Laasill G5 pul) aaa (1) 1 il il g ¢ 5
e 8311 : 4 puaall de) )51 da 3N olaall & samall ¢ Lulili dpaly 350 Jah dalil) s (5311 eDlgiuY)
A 2025 Al agr [ 2Sa 56 16541 52015 alad psn [ c2Sa 51011694 ¢ 2005 ol asa/ 3
B35 )5 e (e Fiw g daliall obuall 3505 (o 2 Fiw o sl / oSl yially 4, sllaall syl daS (8
Al Lile jalas 4l 2505

Table 4-7: Water balance with urban agriculture consideration.

Balance in m*/day*
Year Without considering With the consideration of
urban agriculture urban agriculture
2005 -1,322 - 9633
2015 - 15,005 - 26699
2025 - 30,697 - 47238

*The above projected figures deseribes the total water demand in m*/day (including
demands for domestic uses, industrial, commercial, mstitutional, uncounted for water,
urban agriculture and, villages supplied with water by Nablus municipality).

& Lar) oball (e dipaall dala Al Al slie jobias I dalall Glllaie: sball Cilalae) -2
slaall saiBale) (1) rAdbiae il 5y jlis dr ) Jalii () Sy Al 5 (R ezl Ao 30 codlas @l
W o 53 el sl Coyuall sl elsall ) Ay jlaill  dpeliall Aalall £puli Jlagind (2) ¢ dadlall
() ) Al < lie V) (4) 5 JUaed) slas 5 olaal) aani (3) ¢ (Aallaall)
D) Y ey dadladl oyl 3l ¢ 1996 i)Y W s auall Cijuall sle yxizale) -3
aosll sl obuall il 55 Maa) aly | Gl cilale 5 e liall el jlaall 5 301801 2GS 5 oLyl
(e olall ¥ ama 5035 o3 B3 gl e B a8l e ol (2007 ¢ sl 4a0b) 550/ 3 5 23627
A el @il gl e dadlill dadlall oliall (o da yiall a8l Jlea) ¢ Kfw 2005 4 2 A&
52| c2Sa jia 14¢517 3¢ 2005 ple ps [ caSa jia 8284 @l el e (A Al
2025 a5 [ =2Se 51623292 ¢ 2015 ple

Table 4-8: Estimated amount of treated wastewater in cubic meter per

day:

Year Domestic | Institution | Total Ufw Total UTW Total
m¥/day al m*/day m*/day rate in m3/day m?/day

2005 11,496 1,248 12744 |35% 4460.4 8,284

2015 18,977 1,761 20,738 |30% 62214 14,517

2025 28,572 2,484 31,056 |25% 7764 23,292

Source: Author calculations based on basic data obtained from various resources.

050 aa asall [ aaSall yiddly Saall 3] giall dallaall oauall Copall slbie lea) 4 jle A (1
oaall Man) s ¢ asall [ canSall jially @lMgindU 4 slhaall slpall 5 SlaaY) daws Gl e JSH ALl
C""é‘)j\UAM\ u)ml\euuw&MMuM\y}QL&mmmuﬁjﬁumM\
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2015 =Sa yie 26699 ¢ 2005 ple (& c2Sa jia 9633 e Jb Y Lo a4 Clalasinly
o B e Aol 28 5ol Ly 335 a1 5 Aalbeall olall gansi oy s 2025 le (S i 47238
b Aelal) clelaill mall e3y 182025 plall 8 4clu 49 5 ¢ 2015 ple (A Aclu 45 5 ¢ 2005 ple
Ladlall laall e da il dpeS) ) cllialdl caniiad | el 3l Ay puaal) ghiiadl @l 8 ey diadll
saalls 2l gl o (N (b Lenlaaind Aadlaal) sluall 53 gn Sl 5 pranall Janm sl (i) 5 i)
Anllaall olpall Aallaa ) Apasll o A3 g jlena s 2y goall ey I8 Lol JA3 g Al 5 4y slhaall
39S £ s [ (Aol X 24 conSall iy osal) (8 o stlaal) dlaall Jea))) Lo sy A3paall Sad 2a 5301
sbaall aladiul Bale) (A eall i (e dglhaall Gleludl 2o = CaSa il dadlaall dadladl oludll

NCENER

Table 4-9: Estimated balance of the amount of available water after the

treatment:
Balance in m*/day (after wastewater treatment)
Year With the Possible produced Balance in
consideration of urban | treated wastewater in m*/day = total
agriculture in m*/day m’/day demanded — total
allocated
2005 -9633 8284 -1349
2015 - 26699 14517 -12182
2025 - 47238 23292 -23946

Source: Author calculations based on basic data obtained from various resources.

Table 4-10: Cstimated wastewater amount in cubic meters 1if storages used
before pumping.

Balance in m*/day (after determined starting hour)
Year With the Proposed | Certai Proposed Balan
consideration treated n hours treated cein
of urban wastewater wastewater in | m*/day
agriculture in in m’/24 m’/ certain
m*/day hours number of hours
2005 - 9633 8284 28 9665 +32
2015 - 26699 14517 45 27219 +520
2025 - 47238 23292 49 47555 +317

Source: Author calculations based on basic data obtained from various resources.

(e Ji C\.h.u\}[\ %) ‘)\.k.oiﬁ\ RS e A JU::A‘Y\ olaa dlias: JLEA‘Y\ ol @.A;S} a\:ml\ f——n -4
4 panll 4ud s Ay pemal) Ghlid)l Jahy clelUadl) saaie claladiodl dadad) bl Cilranio
soala ()5Sl 550 Gl A ol JaeY) elae il 3 8 ale (S oball (5 333 &% 1996). «(SKAT

Jdae¥) ol slas 1996). ¢ (IDRC plasindl
B 38 oy ) Aalall 5 sbuall ) g ¢ (g ohdl N Ll ol sl 355 of (S
Aalal) ghaliall 3 ujlad e ol aread S ¢ Gailis 1996). « (WRI A (i ) aladial (il
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u,qu:is;;m ¢ :\q.cbjam\}[\ 4:13:_1” d)u;w:\:\."a);j\ a\,pd\ &_IJM.\AEJ\JJ] 13 :\:1)4;5\ ;\)4;]\ «L}\A\.um]\}
Sy Jaa¥) sl lan ol (amy (& 48 sall slaall due 3 ot s &y jumal) Ghaliadl & cliliagl)
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Jae¥) Jshaa Jane o Wle (cSa jie g 5le 30.5 M sn) 4w / 3 2 30.523.943 Jol e sa s
o e s8¢ 7 25 Aty Jaiea Gls Jalae 230 g a0 633 2ie iy ga (alil Aae (g 50l
1) e sie 1000 JS e i = 474,75 il 5 ole 474,75 die gaenill Yiad jlaa¥) ks
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Table 4-11: Water balance based on rainwater harvesting scenario in

cubic meter.

|
o
3 £
= 5 ‘59
. = L3 = =1
=) b = [ IR
= P9 2 = £
= ‘S 8 PIE
=) .2 E U o
= = = - —
= = £ = ] 7E=
K| E = < R
= 2 Z = S = g2 E
z |2 |2 |2 |8 |8 |®B |E |fi¢
3 E £ B E z = 5 525
= = =] > = S = = = ]
B = = 5 2 = ] = S =
o =] = w o= & =i = o =
= 2 g s 5 | ¥ =8 | = = = -2
o g g Z 2= g8 |52 | =2 = e
1= =] = =] |
g g 7 < =E |22 |28 |2 g £3E
- =] £ = = .= = 8 = & = < = E&
2005 11,496 | 1248 | 2456 3 8311 6468 33260 | 23627 | -9633

2015 18,977 | 1,761 3,349 8992 50326 | 23,627 | - 26,699

2025 | 28572 | 2484 14570 16541 | 10865 | 70865 | 23,627 | -47.238

Total in m*/day - 83,570
Source: Author caleulations based on basic available data.
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Table 4-12: Nablus city reservoirs capacity in cubic meter pumping per day.

Reservoir Capacity in m’ Elevation (meter
above sea level)
Ein Dafna 5000 531
New Reservoir 3500 459
Northern 500 668
Southern 500 645
Ras Al-Ein 300 580
Ein al Assal 150 563
Qaryon 600 538
Junied 500 615
Ein-Beit Elma' 250 454
Al-Rahbat 150 568
Total | 11,800

Source: Nablus municipality (2007)
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Figure 4-1: Nablus city landscapes and zones.
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Figure 4-2: The Sky view of Nablus city.

Source: the Author (searching internet pictures for Nablus city) Nablus in 1994.
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Figure 4-3: Land use map of Nablus city in the eastern plain.

Source: Nablus municipality GIS map modified by the author.

17



Figure 4-4: Satellite view for eastern plain shows that industrial zone will effect accessibility to the
wholesale market in Nablus city .
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Source: Google earth (2007), modifications made by author.
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Table 4-13 : Number of dunums demanded for intensive urban agriculture

option.
Crop Number of demanded dunums
2005 2015 2025
For horticulture 2390 3363 4757
For livestock 125.5 176.5 249
Total in dunums 25155 3539.5 5006

Source: Author calculations (see appendix 2).
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Table 4-14: Comparison between agriculture available lands and assumed

required lands for urban agriculture interventions at economical level.

Crop Number of demanded
dunums

2005 2015 2025

Total agriculture lands required to fulfill | 2515. | 3539.5 5006

city dwellers food consumption 5
Assumed available lands in dunum 400 400 400
% of assumed land contribution to| 16 11 8
provide the city with needed food for
consumption
Total lands required (but not available in | 2115. | 3139.5 4606

intra-urban area) in dunums = total |5
required lands to fulfill dwellers food
consumption (appendix 2) — 400 dunums
assumed to be available for agriculture
production till the year 2025

% of additional required lands in dunums | 84 81 92
Source: Author calculations based on available data

JlE Alias )5S ¢35l sm ¢ ) Jie 58 ¢ (2000) (sirbanddl) ebandl (538 sall Sleall oy
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asall o Adlall (1) 1 Jie Jalse llin ¢ @lld pa g, alils Aina (S Mg sl o122l Maaly
A (4) < Whisad s 4 5ill £ 5 (3) ¢ Al P8 de] )00 G lea (2) ¢ Adall o 5 panll 40
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Table 4-15 : Proposed land identification zone and area in dunums.

Proposed peri- Total Built-up Available area for
urban area land in area in agriculture intervention
dunums dunums ( total land area — built up

area) in dunums

East- North Plain
Azmout 10748 217 10531
Dier Al-Hatab | 11532 173 11359
Salim 10293 379 9914

Sub-total | 31804
East- South plain

Rujeeb 7038 473 6565
Huwarra 7982 738 7244
Kufur Qaleel 4732 95 4637

Sub-total | 18446
Grand total | 50250
Source: The Palestinian communities guide, Nablus district- Volume 6, PCBS, 2000,

19



o oo ZLEY) il jlan 3855 () (S SN (g jumn 4nd @ ge ol AT ¢ lld gy

S Lo )30 il laall 235 ()  jaa Al e Jaina ) a5l (e caiadll Jal (e apiill 5 a4l

ol DY) adad L dpaae pue Ay pumallded 50 o e Y 13 ¢ @lld e 3 50le ¢ sanall ad sall 8 CES

dasill 5 @l o) padl) claludl Laade ¢S5 o za sl o (Sl ¢ gaddl Jals 5 elall

ol A sles Ay pumall ol sally Aapsal) (5 AV (5 Al (K ¢ s AT Aal G L g2l o))

Sy 5oLl LYY i ¢ 5l (6 siue o Jaall Al gl jaads e aleds @Dlgia) adse (S0
o) padl) Dagdall jaUadll Lealadiinl

Figure 4-5: The spatial organization of possible peri-urban areas.
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Source: Nablus icipality, GIS dep (2007) dified by the

author.
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Figure 4-6: the land cover at the East-south plain.
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Sours: Google carth 2007, modified by the Author.
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Figure 4-7: Proposed peri-urban area for agriculture production

intervention.
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Figure 4-8: Vision of peri-urban spatial interaction in the eastern plain of

Nablus city.
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Figure 4-9; Basic agnculture production dimensions.

Agriculture
production

Source: The Author.
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Table 4-16: Examples of urban agriculture cost- benefit factors

Benefits Costs

Agriculture out-puts Land

Economic diversity Water

Food security Labor time

Inh opportunities Tools and pquipments

Environmental improvement Energy  mputs  {fuel and
electricity)

Social and public involvement | Health risk

Health benefits Environmental degradation

Source: IDRC 1999, FAO 2001, SKAT1996 and others,
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Table 4-17: Examples of variation terms between urban and traditional

agriculture
Terms of variation Traditional Urban agriculture
agriculture
Investment cost High and Selective (high,
intensive medium and low)
Risk High Medium (supported)

(individualistic)

Level of organization

Low and random

High and restricted

Land use

Random

Organized (planned)

Intervention purpose

Profit & job
opportunity

Multiple

(economical,

environmental, social,
and institutional )

Large and small-
scale

Intervention level Large scale

Production pattern Random Studied (planned)

Transportation of Wary Studied (planned)
produce

Losses (post harvest) High Low

Level of stakeholders Limited Wide

Types of actors Limited Un-limited
involved

Environmental concern | Low High

Resources use Low High
oplimization

Agnculture practices High Low to medium
skills

Place of intervention Rural Urban, peri-urban

Sowurce: [DRC 1999
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Figure 4-10: Von Thunen model: land rent cost (1826).

Source: Von Thunen basic illustrated figure drawn by the author.
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Figure 4-11: Application of von Thunen theory on Nablus city layout.

The relationship between |location rent and Commercial
the spatial organization .

' Industrial

Source: the author: applying von Thunen model on Nablus city map shows that the
city major functioning zones are not fit to the reality and existing situation in terms of
land use where mix land use is common observations (makes urban agriculture
existence at economical level more complicated).

Figure 4-12: The actual situation of spatial organizations and activities in
Nablus city shows that agricultural lands still exist at peri-urban area at low
land rent price (based on Thunen's theory)..
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Source: The author: The actual existing situation of land use as applied on Nablus city
map according to von Thunen model shows that agriculture area stands at city skirts).
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Figure 4-13: The interaction between rural and urban centers in a

complementary base

' The Village provides food for the city

\'\
/ A Food TN
f \d / N
Nablus City |- >
\ / Services ..\.Vlllage;]
N, / e

\\‘ L

The city provides services, logistic, health, education, etc

¢ 2001 4el 305 4,36 W) dakiia) da iall 4y sl de) )30 Jleel Jglan e aell Gy ¢ @l e
B 5l g puan ¢ s Abpaall S 1Y) ¢ (e 5 1996 (Slady) sasiall aaY) ali s « RUFF 2006
¢ bﬁm‘ Slaliwll &\JJL.»Y\ ¢ é.a\..‘\;l\ @Sﬂ\ claal) (Jia dalias Gl gl J ‘_g e\;d:db PRILNW
=100 Jelaill (s gie & ¢ @lld ) Loy ¢ Anaadl 2 sa Jals Ghlie de) )3l (anads ¢ zhul) Gl
. A ) ahlidl dpad) aai ll cileadll gde olall) a8 ) (ghaliall 5 (5 puaad) Jass sl oy
b cada sl Gl b T de ju gaall G ) sl O asiall e pa il S ¢ Al a2
KRS

Cfa ¢ Ay peanll s Ay ) slaliadl G e Ll glaty Lad Al lal ol 2 68 (ye sl
Cobial JSEN 8 ram g s LS A ) g Ayl (ghalial) G alaS Alaai) daall gla

Figure 4-14: The function of intervening opportunities which can

eliminate urban and rural imbalanced expansion.
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Table 4-18: Estimated employment opportunities in intensive peri-urban

agriculture interventions at eastern plain of Nablus city.

Employment opportunities (persons)
Business type Agriculture unit holder
2005 2015 2025
Livestock labor force 504 T08 996
f{ e I'I'I"lnf{(‘-l"
Horticulture labor force 7170 10089 14271
demanded
Total 7674 10797 15267

Source: Author calculations (see appendix 3).
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