2.8 Compost Demand and Supply
2.8.1 Introduction

Intermediate treatment system is not always reguired for the solid waste
management which is orginally being practiced with collection and disposal
systems in the long history. However, when the solid waste management is
implemented by more appropriate techniques for the purpose of conserving
life environments and imporving public sanitation, adoption of the

intermediate treatment system will become inevitable.

Solid waste management,'at the same time, is the disposing of materials of
no further use generated from the daily living of the people. Among these
matérials} there are still many which may be recovered for reuse by the

people.

Intermediate treatment process is applied to recover resources from the

municipal wastes. chordingly,'following three items_afe comprehensive to

achieve the purpose of intermediate treatment of the solid waétes.
- Improving efficiency‘bf sclid waste disposal system
;.Recovery'of materials for reuse

- Recovery of conversion products and energy

From the commer01a117at10n point of view, solid wvaste management is not
p0351b1e w1thout collectlon fee from re51dents and/or Government subsidy.
Even if revenue from.the materials recovered f:om intermediate treatment
facilities are to be_cdnsidered, a substantial recovery of. the costs of

the solid waste management work is not'expected,

However, apart from the management point of view, resource recovery from
the sol1d ‘wastes w1ll become a prospective public need in con51derat10n of
the saving of national resources. In other words, econcomi.c effects by the
resource recovery from the procesgs create possibilities of securing

benefits to the national econémy from the solid waste management.
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Onie of the purposes of the Feasibility Study is to examine the feasibility
of implementing a project to adopt composting process to the intermediate
treatment facilities, and the purpose of this section is to study about’
compost demand and supply balance within the Alexandria Governorate region
as well as studying the effects on application of compost derived from

solid wastes.

Quantitative predicition of the compost demand and supply is carried oﬁt
basically for the region within the Alexéndria Governorate to f9Cus on

present amount as of 1985 and on future amount ih 2005. For predicition
of the compost demand, following items are studied from Section 2.8.2 to

2.8.4.

- Present situation of agriculture in Alexandria Governorate and
future porspects. ' '

- Utilization and conditions of chemcial and organic fertilizers,
market structure, etc..

- Major crops cultivated in the region, seasonal planted areas, etc.

- Pertilization design for the major.crops.'

- Compost demand in the Alexandria Governorate region. in 1985 and in

2005.

Meantime, all the compostable materials available for the alternative use
of the compost from municipal solid wastes are predicted in order to
examine the balance between the demand and the'supply-deficit or surplus.
Following organic matters are grasped in terms of quantity of the

'compostable materials in Section 2.8.5.

Animal husbandary wastes

Peat moss

f

Sewage sludge

Municipal solid wastes
Feasibility of composting of the municipal solid wastes depends to a great

degree on securing sales routes for the final products. Therefore,

marketing structure will be suggested in Section 2.8.6.
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In the final Section 2.8.7, the effects on application of compost to the
agricultural lands will be studied: These effects or benefits are
examihed for the items listed below, and the results will be further
ahalysed in evaluating economic benefit of composting, which will be

described in Chapter 6 of the Main Report and in the Supporting Report.

Effeéts of composting

Effects of compbst application to the soil

i

Quantitative prediction on Increase of crop productivity

Quantitative prediction on Saving in chemical fertilizer

Quantitative prediction on Ssving in ‘irrigation water
2.8.2 Agriculture in Alexandria Governorate
(1) Agriculture in Egypt

Agriculture in Egypt has been very active since many centuries benefiting
from cdnditibns such as the-pientiful Nile Water, gquasi-tropical climates,

duration of sunshine, etc., all of which erable year-round cultivation.

Agriculture laﬁd has developed in the belt zone lines along the Nile
Valley from the Aswan High:Dém to Cairo and in the Nile Delta from Cairo
toward the coastal line of the Medeterranean Sea. Approximately 3 % of
the:whqle land area of Egypt or 6.5 million: feddan (2.73 million hectare)
is de&eloped fop agridulturai land. Among them, the area of one million
feddan (0.42 million ﬁectare) have been‘néwly deveioped.during the period
1952 to 1976 by the reclamation of desert lands. On the contrary, 0.5
million feédan {0.22 millioh hectare) of the agricultural land area have

decreased during the same period.
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The Goveinment has targetted food security as the fundamental aim of its
agricultural policy whicb is being implemented by increasing domestic crop
production and by obtaining foreign cukrency from exporting of
agricultural products:with high international price such as cotton and
rice for the purpose of importing.foods such as wheat flour, etc.

Instead, despite the efforts, ecbnomy in Bgypt is in decline due to
freeéing of petrdleum price since the beginning of 1980's in addition to
the trading imbalance between the export of cotton/rice, etc and the
import of wheat/flour, etc. Consequently, due to the shortage of the
foreign currencies, the Government is being compelled to raise domestic

food production rate without relying on the foods from abroad.

Agriculture occupies a major portion under the New National Five Year
Plan(1982/83 to 1986/87)and the food gecurity pDLicy is vigorbusly
implemented by means of the horizontal and the vertical expansion of

agriculture produce.

The horizontal expansion is implented to increase new aéricultural'lands
by the reclamation of arid lands. General_Section Authority for
Agriculture Development, Ministry of;Agriculture(MOA} is responsible for
the development of agricultural land basically in the arid lands to
allocate the newly reclaimed lands.  Fig, 2-8-1 indicates the locations of
the agricultural companies in whole Egypt. Vertical expansion of
agriculture, increase of productivity of land .in other-words,-is.carried 
out by means of the improvement of irrigation and drainage system,
increase of the amount of fertilizer and agricultural chemicals, and the

culturing of different kind of crops.
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Cultivation season in Egypt is divided into three seasons which are the
winter period (November to May),.the early-summer period(May to October )
and the late-summer period (August to October}. 'The late-summer ¢rops are
the so called Nile crops such aé malze for a major crop cultivated in the
flood area of the Nile and irrigated by the flood water. After the
construction of the Aswan High Dam, cultivation of the Nile crops are
decreasing with no flood water expecﬁed due to the control of river water
by the Dam and the Nile crops shall be categorized by the summer crdps.
Moreaver, the flood control of ihe Nile has stopped periodical supply of
nutrients to agricuitural land in the form of the Nile silt and it makes
the farmers rely much on using chemical fertilizers as alternatives to the

natural benefits the Nile silt.

Tab. 2-8-1 indicates the planted area of majof crops cultivated in Egypt
in 1952, 1976 and in 1981. Wheat and clover are planted in summer
period. "Also, maize is planted for the major crop in the Nile périod.
Agricultural land is cultivated efficiently to raise the average national
crop ihtensity up to around 200 - %, and some kind of.vegetables are

cultivated three times a year.
(2) Agricultural Land and Crop Yield

Agricultural land area within the Alexandria Governorate in the last 4

years maintains an almost constant:area as shown in the table below.

{unit:feddan)
Crop ' Field Orchard Cultivated Barren & Total
Year , _ , Land Unused Agricultural
Land land
82/83 82,181 16,169 98,350 N.A. N.A.
83/84 81,852 15,787 . 97,390 42,509 138,899
84,/85 81,417 - 15,973 27,390 41,509 138,899

85/86 82,136 16,344 98,480 40,419 138,899

Note: Figures in 85/86 represent those planned.
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About 98,000 feddan(41,200ha) or 70 $ of the total agricultural land_is
cultivated and the rest comprises roads, canals, and rockey areas which .

are used for other than éultivation purposes.

Cultivated land is further divided into fiélds, 82,000 feddan(34,500 ha)
or B4.% of the cultivated area and orchards, lG,OODfeddan(S,?GO ha} or 16%.

Yield of the major crops from these lands during 1974 to 1984 is indicated
in Fig. 2-8-2 together with the yield in whole Egypt for reﬁerence.ﬂ;A
tendéncy of the Figure shows that the yield in the last 11 years remains
almost the same level or decreases a little expect for vegetables'SUCh.as

tomato, cabbage, etc,

Tab. 2-8-2 indicéte the production rate of. the yields of majoi crops in
'Alexandria Governo#ate and in whole Egypt in 1983. Yield of.figs in
Alexandria forms almost half of the:natidnalrproduction} Besides,:broad
beans, cauliflower, guava, marrow and cabbage form high rate of yield.
Generally, vegetables and fruits are popular_crobS-in the.région-but
cottén, sugar cane and rice which are major crops in Eaypt and competing

crops in the international market are cultivated in a few areas.’
{3) Land Use Plan

In 1982, Alexandria Goﬁernorate_established a Comprehenéive‘Plénﬁfor the
year 2b05 by the cooperation of Alexandria University. De#eiopmeht of
agricultural land in the scheme is shown in Fig.. 2-8-3, Jﬁdging frbm the
land use map, égricultural land is expanded up to around 160,500 feddan 6r
6?,400 ha in 2005 by reClaiming outskirté of  the exiéting agriculﬁural
lands. As a result of the planning, agricultural land in futute will be
allotted mostly in Abbis area and in Aﬁefiyah area aldné Desert Road and’
the existing agricultural lands located nearby town area will be reioc;téd

residential areas.

Currently, about 55% of the Total agricultﬁfal 1énd'is ocdupied by Maryut
Agriculture Compahy and by Nahada Agriculture Company and thefremaihing
portion is cultivated by the private farmers. Fig. 2-8~4_in3icate the

location of the agriculture companiés active in the Alexandria region.
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(4) Cultivation Condition

Soil Condition

Tab. 2-8-3 indicates the land is composed of traditional farming land and
reclaimed land. Mamoura and Khorsed areas, located in the eastern part of
the city, consist of the traditional farming land. Ameriyah area,
south-west of the city, is mostly occupied by the reclaimed land which is
covered with Sandy soil from the desert. About 61,000 feddan(41,000 ha)
or 63 % of the total cultivated_iand in Alexandria consist of the sandy

reclaimed land as is easily learned from the soil map shown in Fig. 2-8-5.

Tab. 2-8-4 indicates the cultivated area, crops and s0il constituents of
the farms interviewed during the field survey. Most of the cultivated
land is composed of calcareous soil which have turned into blackish due to

increse of organic'matters'in the soil by years of cultivation.

Climatologic Condition

Annual precipitation ranges from 150 mm to 200 mm. Rainfall starts from
October and end in March. Most of the precipitation concentrates during

the said. period and it enables the farmers to cultivate winter crops.

_Average air temperature for a year is 15.1 degree centigrade. As for the
air temperature, Alexandria area is in a very mild climate zone. Fig.
2-8-6 shows monthly average precipitation and air temperature from 1975 to

1979.

Irrigation Condition

_Coﬁditions of the mild climate and irrigation systems.bring on é double
cropping system to the Aléxandria region. Horeover, some kind of
vegetableS'such'as tomatoes ete, are cultured three times in a year.

" However, the crop.inteﬁsity of the ﬁegidn stays at 150 % which is lower

than the level: of the national average at 200%.
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Typical cropping patterns in Alexandria region are listed as follows.

Pattern 1: Wheat or Barley Nov - Apr
Tomato or Papper Apr - Oct

Pattern 2: Wheat or Barley Nov - Apr-’

Maize or Rice Apr - Oct
Pattern 3: Clover or Beans Sep - Mar
Tomato Mar - Aug
Pattern 4: Potato - Aug ~ Dec
Water Melon Jan - Jul
Pattern 5: Cabbage : Aug - Jan:
- . Potato Jan - Jun -
Pattern 6: Cabbage Oct ~ Mar
Cow Beans Mar - Oct

in addition-to the cropping patterns listed above, there are still many
patterns of crop rotation sihce the climate is not a restricing factor for

the crops required to plant in a definite season in the Alexandria region.
{5) Future Aspects

Future development of fofeign trading in the Alexandria region is expécted
by utilization of the Alexandria Port and the industrial development in

the hinterlands.

Meanwhiie, the Government of Egypt has implemented the Third National 5
year Plan in which constitutes a major role with the aim of the
agricultural deVelopment of.securihg mbre domestic foods. In view of this
policy, agricultural devélopment and'enrichment should éiso be implemented
in the Alexandria reqgion.

The measures will be taken by the vertical and horizontal expahsioh of
agriculture, or in other wbrds, by the increasement of crop yields'in
raising the productivity of land and by Ehe expansion of cultivated landé

through the reclamation projects in desert areas.
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At present, reclamation projects in the recent years are ligted in Tab.
2-8-5 including the projécts in the Baheira Governorate. From the Tab.,
total ;eclaiméd land will reach about 500,000 feddan or 210,000 ha in the
near .future. . These reclaimed lands are developed on the sandy calcareous
soils in arid. lands where it is required to apply organic soil
conditioners prior to the cultivation. The compost demand for the said
reclaimed lands is estimated at 4 million tons annﬁally'by the rate of

application of 20 0 per feddan or 19 ton per hectare.
2.8.3 Utilization of Chemical and Organic Fertilizers
(1) Application of Chemical Fertilizer

Tab. 2-8-6 indicates the consumption of chemical fertilizers in whole
Egypt from 1953 to 1983. As this Table shows, the consumption of chemical
fertilizers has substancially increased since the construction of the
Aswan High Dam in 1961l. This drastic increase in reliance on chemical

fertilizers is becoming economically and agriculrurally untenable.

Tab. 2-8-7 indicates the consumption of chemical fertilizers in Alexandria
Go?ernorate_in 1984/1985. From the Table and the planted area of that
year at 141,000 feddan (59,400 ha), average comsumption of N component per
crop is estimated at 153 kg/ha. This consumption rate is larger than the
rate of the world average at 4lkg/ha or Japan at 133kg/ha in 1981. It is
learned that the large consumption of nitrate fertilizer is characteristic
of the agriculture in the Alexandria region and in whole Egypt. Manuring
of potash fertilizer is not alwayé required due to the sandy calcareous

soils covered on most of the cultivated lands.

Production amount of chemical fertllnyers are shown in Tab. 2-8-8.
Judging from the relatlons w1th the consumptlon .of chemical fertxllzers
shown in Tab. 2-8- 6, nitrate fertlllzer is sufflcxently supplied from the
‘domestic p:oductlon. Supply of phosphatic and potash fertilizers rely on

the 1mported fertlllzers.
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Meanwhile, organic soil conditioners such as animal manure ox compost:
derived from mupicipal wastes will never replace chemical fertilizers,
however, they can assist in controlling the. consumption. of chemidai
fertilizer, both by replécing humus in the soil and by.providing some of
the needed nutrients and tface elements. Careful evaluation of the
relative merits of compost and chemcial fertilizers show thaﬁ the best
soil'imprbvement strategy utilizing a combination of compost and chemical
fertilizers would result in increase of crop yields which is not achieved

with an application of chemical fertilizers alone.

Unfortunately, the supply of soil conditioners does not meet the rapid
increasing demand of the farms. This has led to an even higher reliance
on chemical fertilizers in Egypt.

(2) Application of Organic Fertilizer

Currently, there are four types of organic fertilizers available as soil

conditioner in Egypt. These are :

Animal manure

Peat moss

i

Sewage sludge

H

Compost derived from municipal wastes

In most countries, agricuitural ﬁastes are féfmehted into barnyérd-manure
as organic soil conditioners for the cultivated lands. 'In Egypt, '
agricultural residues are traditioné}ly used as the fodders of animals or
for the fuels for cooking aftek drying up. Straws such as wheat,'rice, _
etc. are.recently used at paper mill to add for long fibers ﬁo strengthen
the reproduction papers. For that reason, utilization.of agricultural
residues are negligible when accounting the amount of'compostéble

materials available in these areas.

Animal Manure

Field surveys of farmers and agriculture companies in the Alexandria
region determined that most of the animal manure produced is used

on-site. Only a small portion of the total amount generated is offered

for sale.
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Actual consumption amount.of animal manurés could not be obtained during
the survey. Bubt the actual consumption ratesg for the typical crops were

obtained from the farmers interviewed and indicated in Tab. 2-8-0.

The.table shows that the most of the farmers in this region use animal
manures as organic fertilizers. Organic matters are not applied to the
crops such as wheat, barley, maize and clover, further the application
rate to the other étops is less than the optimum amount. It is considered
that the shbrtage'of supply and the increase of'ekpenée make the farmeres
hesitate to apply sufficient amount of organic manures to the crops

especially to the off-season crops indicated above.
Peat Moss

Peat moss is the product of the natural ahaerobic decompostion of leaves
and shrubs in swampy areas. It is mined, spread, dried, and refined to

produce a homogehous end product rich in organic matter and nitrogen.

In Egypt, peat'moss is used in gardening and plant nurseries and is in

high demand for these apllications despite its high price.

. All commercially sold peat moss is imported from Ifeland and Sweden. The
total guantities of peat moss imported for the years in 1975, 1977, 1982,

and 1985 are shown as follows.

Year Imported Quanity(ton)
1975 2,400

1977 ' . 2,700

1982 : ' _4,800 - 6,000

1985 6,500 ~.7,000
‘Because peat moss isfnormaliY;acidic(ph'4 -5.5), it is suitable mainly for
"alkaline soils. A high quality peat moss meets the following

specifications:

Humidity content: Mawximum of 45 = 50 % by weight

Ash content : Maximum of 4 % by weight
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While peat moss is richer in organic matters comparaed with fine compost or
sewage sludge, it is also very expensive in Egypt. Users of peat moss
should therefore be willing to switch to fine compost once they are

convinced of its utility and guality.

Sewage Sludge

An estimated total of 800,000 m/day of wéstewatér is generated in the

Alexandria Governorate, of which 50 % is industrial wastewater.

jYhere ig only one sewerage treatment plant in Alexandria,; which has not
been functioning since 1979. This plant, located in the East District,
has, since that time, suffe;éd a series of breakdowns and has produced no
sludge. Previously, the plant had a capacity to treat 65,000 mS/day.
Constiuction of another treatment plant, located in the West District,
stopped several years ago, with the project far short of completion. The
East and West wastewater treatment plants, when operating, will have a
total capacity of 585,000 m3/day.

These treatment plants could capture 27,500 m3 of raw
sludge per day at start-up, and could eventually reach a capacity of
38,500 m° per day by 1990, ' |
Currently, all collected wastewater is dischérged into the Mediterranean

Sea and Lake Maryut.

Compost Derived from Municipal Wastes

A pilot compost plant has started opekation at Abis, Alexandria, from
November, 1984. The plant was designed with a capacity of treatihg 160

ton/day or 10 ton/hr raw waste to produce coarse ana fine composts.

During the survey period, it was noted that customers are obliged to wait
for purchasing the composts since the produced amount does not
sufficiently meet with the demand of the customers due to the frequent

suspension of plant operation,
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Following figures are the amount of compost sold during January to July in

1985. fTotal amount of 3017 ton was sold during the period.

Type ‘Jan —'Apr May Jun Jul Total

Fine Compost 245 247 403 32 927
Coarse Compost 200 200 590 1,100 2,090
Total : 445 447 993 1,132 3,017

A farmer must sign the contract with the plant for purchasing of compost
at least two weeks before the shipment. .At present, there are 20
customers have contracted to purchase the compost from the plant. They

are summarized as follows.
- Large customers (More than 200 tons)
Coarse compost: 4 persons total 4,200 tons

Fine compost : 2 persons total 1,400 tons

- B8mall Customers (Less than 200 £ons)

‘Coarse & Fine composts: 16 person ? tons
Selling price is now set at the following rate at the plant.

" (Unit: LE/ton)

Amouﬁt_ N Fine Compost . Coarse Compost
Less than 50 ton 9 7
50 - .200 ton 8 6
200 = 1,000 tons 7 5
More than 1,000 tons 6 4

Quality analysis of compoéts was conducted for the samplesg. in February
22nd, 1985 by the Environmental Heélth Departmeht, Alexandria University.
Tab. 2-8-10 indicates a part of the test résults and the organic
fertilizer speCificat;ons standardized by the law 100/1967. The results

are obvious to meet with=the'requi:ed standard.
Some farmers'have already-appliéd the Abis_composts to their lands for

cultivation of crobs. Tab. 2-8-11 indicates the results of interview to

the farmers who arepurchasing the Abis's compost showing a positive
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attitude by the farmers trying to apply for a test a new kind of organic
manure produced from municipal wastes and searching for. the effects on the

crop growth.

Rate of the application of the compost ranges from 7 to 25 m3/feddan or

7 to 24 ton/ha. Results=of-appiication; as the reports_from the farmers,
show better growing process of the crops comparing to the crops in the
last vyear. Only prbblem of the Abis compos£ is the expensive selling
price, one farmer reported to the interview. 'The price quoted by the

farmer was around 5 LE/ton at the plant.
(3) Marketing System of Chemical and Organic Fertilizer

Marketing cycles of chemical and organic fertilizers are shown in Fig.
2-8-8. Chemical fertilizer is distributed to the farmers by the credit
and Development Agricultural Bank and/or through the Agricultural

Cooperative Society.

Chemical fertilizer is subsidized by the government. . The farmers have to
apply to the Agricultural Cooperative Society to obtéin'a certificate for
purchasing the subsidized chehicél fertilizer from the Bank. With the
certificate, the Bank sells the subéidized fertilizers to the farmer by an
institutional credit. in installment on the conditions of 14 months

redemption period and an annﬁal interest of 4. %.

Tab. 2-8-12 lists the fertilization rate per crop type authorized for sale
at the official subsidized rate for nitrogen fertilizer (15.5 % N content)
through the Bank. '

Market cyclé of animal manures within Alexandria Govenpréte is difficult
to define because the farmers obtain most of their manure jocally: f£from

stable, cattle bredding stations, and poultry farms.

A large portion of the animal manure market is concentrated in the Abu

El-Matammer village, Baheira Governorate, abcout 45 km away ftom Alexandria.
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Abu El-Matameer is accessible to Alexandria agricultural lands, as well as
lands under reclamation, by both Alexandria - Cairo desert and
agricultural roads. These dealers are all transportation contractors and
have large areas for manure. These dealers either blend the different
kinds of manure or keep'cattie manure separate. Sometimes, dealers store
the manure for drying and maturation. The sources of manure for these

dealers are cattle and chicken growing stations.
There are two méin importers of peat moss:

-~ The Nile Company for Agricultural Exports, with head guarters at
19 E1 Goumhoreya Street, Cairo.
- The General OrganiZation'for Potato Growers, with headguarters at

110 Kasr F1 Eini Street, Cairo.

The Nile Company. sells peat moss to a iarge number of customers, while the
General Organization for Potato Growers has a more limited client base.
El Nahada Agriculture Company imports its own moss from Holland for

appiication to horiculture and fruits: producion.

Currently;'this.product is selling for 7.9 Pounds Sterling per bale of 60
'kg, equivallent to 13 LE peyr bale, CIF Alexandria Port, or about'217 LE
per ton. The Nile Company sells peat moss to its clients at 500 to 600 LE

per ton.

At present, cémpost of the Abis is selling well without having any
particular marketing route. Manageﬁent efforts made by the Abis plant
might have brought in the good sales_situétion despite the low production
level of the compost caused by chronic bperafion problems.

Basiéally,'the compost is sold by ex-factory af Abis, But on bayment of
transportation éosts, the compost is delivered to the farms by the plant's

trucks.

éurrent pricés‘for difféient kind of organic manure in the Alexandria

region are shown in Tab. 2-8-13.
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2.8.4 Denmand of Compbst
{1) Approach to Demand Prediction

In Section 2.8.2," (5) Fut@re Aspects", compost demand of preéent and to
be developed reclaimed lands in the Alexandria region including a part of
the lands in Baheira Governorate was estimated to reach 4 million to per

year in the near future.

In this Section the potential compost demand within the Alexandria
Governorate is studied with the basic comprehension that the compost
prodhced from the municipal wastes should be returned fojor disposed . on

the lands within the area where the wastes are generated;

In general,.newly reclaimed 1and must be applied with organic materials
prior to the cultivation, needing a iargér amount than that of the .
existing'cultivatéd land, for a few years in the early stage of
cultivation, and subéequently reducing the abpiication rate with the
passing of the years. After some years of cultivation, organic mattérs
retained in Ehe s0ils will be increased up to a certain level after the
decompostition.and the utilization by the plants; Taking acount of this
point, application rate of compost is determined on the basis of the crop

types planted on the existing cultivated lands.

Present planted land is based as of in 1884/85, meénwhile future planted '
area is determined by the agriculturai land laid out in. the Land Use Map

of the Comprehensive Plan for 2005.

Annual compost'demand is predicted by months for the year 1985 and_2005 by
using matrixes composed with the factors of application rate by crop type

and monthly planted area.
all the factors required for prediction such as the pianted-area,Ltype of

Crops, compoét application rate per crop, application month, method of

prediction, etc. will be described hereinafter.
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{2) Madjor Crops and Cultivated Seasons

Majof Crops and Planted Area

vYields of typical crops cultivated within the farm land in Alexandria
during the last 1Ll years were intyroduced in Section 2.8.2. With reference
to them and to the result of plénted'area in 1984/85, Tab. 2-8-14 was

prepared for the planted area of major crops as of the year in 1984/85.

Whole agricultural land area was determined at 160,500 feddan or 67,410 ha
by measuring the area laid out for agricultural purposes on the Land Use

Map for the year 2005.

Breakdown of the agricultural land into the planted areas by crop type was
culculated from the present forﬁation rate on the asSumptioh that the.type
of cropé to be planted would have no basic changes even in future.
Following are the breakdown of the agricultural land at present and in

future.
— Present Agricultural Land (1984/85)

Total Agricultural Land Area: 138,899'feddan
Barren and Unused Land Area : 41,509 feddan
Cultivated Liand Area

Fields : 81,417 feddan

Orchard: 15,973 feddan

{Note: One feddan is equivalent to 0.42 hectare.)
- Future Agricultural Land (2005}

Total Agricultural Land Area: 160,500 feddan
Barren and Unused Land Area : 48,200 feddan
Cultivated Land Area 112,300 feddan
Pields : 94,300 feddan

Orchard : 18,000 feddan -

e
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Tab. 2~8-15 indicates the future planted area in 2005 determined Ffrom the
formation rate by crop type in 1984/85 under the condition that the

present cropping system shall be continued in future.

Cultivation Season

Cultivation season in the Alexandria region is divided into summer and
winter periods. The major crops cultivated in eéch period is listed as
£0llows. )

~ Winter Crops

. Barley, Wheat, Brecad Beans,'Cabbage, Cauliflower} Tomato,

Clover, etc.

-~ Summer Crops
Rice, Maize, Tomato, Water Melon, Melon, Marrow Egg-plant,

Grape, Guava, Figq, etc.

Alexandria region is situated in a comparatively suitable climate zone. for
most of the plants growing. Accordingly, cultivation seasons are not
always divided clearly as tomato, potato, other vegetables are planted

three times in a year.

Seasons of seeding, planting or transplanting and harvesting are presented
in Tab. 2-8-16 for the major crops cultivated in the hlexandria~region,
This Table was prepared based on the data, informations, and discussions
with professors of the faculty of Agriculture, Alexéndria University.

(3} Application of Compost

Characteristics of Barnyard Manure and Compost

Prior to conducting the fertilizing design for the major crops, data on
barnyard manure and compost are collected from several.study reports to
obtain fundamental_chracteristics for design considerations. Tab.'2—8—l7
and 2-8-18 indicate the analysis data of barnyard ﬁanure and of the

compost derived from municipal wastes respectively.
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From these tables, contents of fertilizer components in barnyard manure

and in compost were determined as follows.
- Chracteristics of Barnyard Manure

 Component of Three Major Elements

N: P205; K20=0.5%: 0.25%: 0.5%(Wet Base: 75% Moisture Content}

N: P205: K20=2.O% : 1.0% : 2.0%(Dry Base)

amount of Three Major Elements per ton

N: S5.0Kg, P,O.: 2.5Kg, K,0: 5.0Kg

2 2

Efficiency compared to Chemical Fertilizer

N: 70?, P205: 70%, K2:90%

Amount of Three Major Elements per ton in Conversion to Chemical
 Fertilizer

N= 3.5Kg, P,0.= 1.75Kg, K

% 0= 4.5 Kg

2

- Characteristics of Compost Derived from Municipal Wastes

Component of Three Major Elements (Dry Base)

N: 1.24 - 2.30%, Ave., 1.73%
9205:' 0.48 - 3.57% Ave. 1.13%
KZO: 0.61 - 3.13% Ave, 1.89%

Amount of Three Major Elements per ton (Wet Base:30%)

‘N: 12.1Kg, P,0; 7.9Kg, K,0: 13.2Kg

Efficiency compared to Chemical Fertilizer

Same as the Barnyard Manure

‘Amount - of Three Madjor Eleménts per ton in Conversion to Chemical
Fertilizer. '

N: 8.5Kqg, P205 : 5.5Kg, KéO: 11.9Kg
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Fertilization Design

Standard fertilizing rate of major crops are tabulated in Tab. 2-8-19.
These datum were obtained from the office of the Ministry of Agriculture

in blexandria and also collected in Japan.

Proper timings and coﬁparatively large amotint of fertilizing: by organic
manure brings ih sufficient growth of the plaﬁts without application of
" chemical fertilizer. However, as reported in many 1iteraturés,
application of organic manure gives better effects on the plant growth

when the chemcial fertilizers are added together.

This effect occurs as a result of the nature of slow-acting and soil
conditioning effects of organic manure usually applied as a basal dressing
and the nature of quick-acting effects of chemical fertilizer applied as a
top or side dressing giving sufficient nutrients and trace elements under

the improved soil conditions.

Newly reclaimed iand requires more fertilizer than the amount to be
applied on the existing cultivated land since the newly reclaimed land
contain less humus and nutrients in the soils. However, after years of
cultivation by manuring, fertilizing components increaée in the soils up
to a certain level, which is almost same level with the existing
agricultural lands.

After due consideratibn of the conditions described above, fertilizing
design was conducted to determine the amount of fertilizing using chemical
fertilizer with barnyard manure for the existing cultivated lands and

presented in Tab. 2-8-20.

The fertilizing rates tabulated in the TPable were determined by referring
to the standard fertilizing amount practiced in Egypt which has already
been shown in Tab. 2-8-19. Amount of basal manures were obtained from the
standard fertilizing design suggested by Chiba Prefectural_Government in

Japan.
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As described hereinbefore, organic manure is used as a basal dressing
applied in prior to cultivation or during the preparation of lands for
seeding. It is also reported that the application of basal dressing in
propdrtion of 2/3 to 1/2 of organic manure with the temaining amount
supplemented by chemical fertilizers gives good effects in the plant

growth.

With this regard, application amount of compost is based on applying 2/3
of the total basal manure requirement for cereal crops such as wheat,
barley, etc. and:1/2 for vegetable crops-and fruits.

Tab. 2-8-21 repreSehf a method of computation based on the amount of N
component shown in Tab. 2-8-20. 1In computation,;N content was determined
at 8.5Kyg in one ton:of compost. However, application of compost to rice
and clover were not considéred with reference to the present cultivation
method practiced in the Alexandria region éven though the application of
compost gives.good effects on the plant propag?tion process. As a result

of computation, the compost démand for each crop type is shown as follows.

Type of Crops ' Planned Compost
K ' - Demand (ton/ha)
BarleY/Wheat i5
Broad Beans 10
Maize 20
Potéto/Tomato : 20
Egg-plant 10
Other Vegetables . 10
Grapes 10
Other Fruits = - : R 5

Finally, Tab. 2~-8-22 was prepared as,fertilizing design of major crops
using compost with cheméial.fertilizérs, which was determined from the
gross three majb;‘elements shown in Tab. 2-8-20 and the amount of the
componeﬁté-obtéined in éonversion of compost application amount shown in

“Pab. 2-8-21.
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(4) Demand Prediction

In prediction of compost demand within the Alexandria Governorate, the
season of compost application was determined at the time of preparation of
the fields for the forthcoming seeding season of each crop, in other

words, compost is applied as a basal manure.

Compost demand fluctuates seasonaly since the crop is seeded, planted or
transplanted in accordance with the nature of respective crop type. Tab.
2-8-23 indicate the month of compogst application by crop type. The Tab.
indicate that compost for the summer crops is applied from- -January to

April and from August to November for the winter Crops.

Demand prediction is carried out for the present{1985) and the
future(zdﬂs). To simplify the computation, following items are taken into

consideration as premises.

- Area of future cultivated land is determined on the basis of the
land use Map prepared with the Comprehensive Plan of Alexandria

for 2005 and the same type of crops shall be planted.

- Compost demand is predicted on the lands under cultivation and the
loading of compost change with the type of crops but not with the
- type of the soils.

- Compost is applied as a basal manure and used with chemical
fertilizers. From 2/3 to 1/2 of the total requirement of nitrogen’

of the bassal manure is supplied by compost.
~ Demand of chemical fertilizer is predicted only for reference

tentavively determining the month of fertilizing to be the same as

the compost application month.



Secondly, following matrixes were prepared for prediction of the demand of

compost and chemical fertilizers in each month.

Matrix A: - Crop type/Month of application/planted area

Month Barley/Wheat B. Beans - = = Other Fruits
Jan Ay A1 S
Peb ay, 33.2 I P
= M - e -
A(ha) ar a3_l a3'2 a3-m
bec a a - = = a_,-
12-1 122 12+m

Matrix B: Fertilizer type/Crop type/Unit fertilizing amount

i
¥
bl
[ X
o

Crop Type  compost

Barley/Wheat - -
aF gy/ hea | ‘bl- bl-n
tonn B.Eeans - ‘b T - b2-n
{ton/ha) = Ca age/Céu i. b3'l - - b3-n
Other Fruits b - - b
- mel m*n

Matrix C: Pertilizer type/Month of application/Fertilizing amount

Month Compost - - K0
Jan c1°l - - cl-n
Feb . cZ-l - - c2-n
C{ton} = Marx - 03.1 - - c3_n
Dec %247 T Ciaap

Compost_demand'is-computed by the following equation.
Matrix € = Matrix A X Matrix B

As a result of computatioﬁ, compost demand or Matrix C .is obtained as the
figures shown in Tab. 2-8-24 and 2-8-25 for the year in 1985 and 2005
‘respectively. Fig. 2~8-9 indicates the monthly demand plotted from the

Matrix C. Also, the annual compost demand is summed up from the Tables

and shown as follows.
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(Unit: 1,000 ton/year)

Year Compost -Chemical FertilizerIComponent)
N P205 K20

1985 577 ‘ 5,928 . 2,423 994

2005 667 6,824 . 2,792 1,135

When the compost is not -applied, the demand of chemical fertilizers
increase subsequently and are computed from the different fertilizing
rates. The result is indicated in Tab. 2-8-26 and 2-8-27 for reference.
Annual demand of chemical fertilizers are therefore obtained as the amount

in the followings.

(Unit: 1,000 ton/year)

Year Compost Chemical Fertilizertcdmponent)
N PO, ) K,0

1985 . 0 10,835 5,150 6,253

2005. 0 12,490 5,942 7:207

2.8.5 Supply of Compost

(1) The potential compost demand was estimated at 577 thousand ton per
year in 1985 and at 677 thousénd.ton per year in 2005 in the previous

Section 2.8.4.

In this section 2.8.5, supply potential of compost is to be predicted ih
order to study a balance between the supply and the demand of compost with

regard to the total compostable materials in the Alexandria region.

Following organic materials were selected for the ‘alternative materials of

compost available in the region.

Municipal solid wastes

Animal manure

Sewage sludge

1

!

Peat moss

1

Agricultural wastes
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Prediction of the quality of compost is based on the plant capacity of 460
ton per day (existing plant 160 ton/day and proposed plant 300 ton/day by
the weight of raw garbage base) by assuming the moisture content of the

matured compost is 30%. Also, the prediction of animal manures and sewage
sludge.are carried out on condition that the moisture content is adjusted

at 10% after fermenting and drying as practiced generally in this fegion.
Total supply quantity of all the compostable material is then converted
into the amount of compost derived from municipal wastes to examine the
balance of compost demand and supply.

Details are discussed further in the followihg paragraphs.

(2) Compostable Material

Municipal Solid Wastes

Total production amount of compost is estimated from the plant capacity of
the existing plant (160 ton/day) and the prdposed plant (300 ton/day). in
estimation, these plants are operéted by the rated capacity for 300 days
in a year or. 82% of operation ratio. Then,_annual1production amount .of
compost is obtained from the following calcuiation assuming the éonversion

rate of the compost from the raw garbade by 25%.

H

{160 + 3090} t/d x 300 days x 25%
34,500 ton/year

Q (ton/year)

[}

or

‘2,875 ton/month

Animal Manure

Number of livestock animals breeded within the Alexandria Governorate area

is indicated in Tab. 2-8-28.
Among the animal breeded, excrements of cattle and fowls are recovered for

the animal manure.’ Excrements from other animals such as goats, sheeps,

etc. are considered very difficult to recover due to the situations of
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breeding, they are breeded in pasture. Further, for pigs, only a limited
numbers are breeded mostly by zabaleen and the amount of excrements is .

negligible.
i. Number of Cattle

Fig. 2-8~10 indicates the numbers of cattle breeded in the last 11 yeérs
quoted from Tab. 2-8-28 and the: future trend line drawn by extending the
past rising trend. From the Figure, numbers of cows and bulls in 2005
reaches 76,000 heads which is incfeasea 49% from the numbers in 1985, -
Also, the number of buffaloes amount to 47,000 heads in 2005 with the

increase of 29% of the numbers in 1985.

Meanwhile, the cattle breeded in 1985 is itemized in the following number

of the adult and calves

Cattle More than 2 years Less than 2 vears Total

Cows and Bulls 41,273 9,807 51,080
Buffaloes 31,255 5,215 . 36,470

Breakdown of the cattle numbers are estimated by the same ratio with the .

1985 and shown in the followings.

Cattle More than 2 years Less than 2 years Total
Cows and Bulls 61,600 14,400 . 76,000

Buffaloes 40,400 i 6,600 : 47,000
ii. Number of Chicken
Tab, 2-8-29 and 2-8-30 indicate the number of meat chickens and laying

chickens in 1979. ‘Total numbers of chickens in 1979 are'éhown as follows

together with the numbers being breeded at present as of 1985.

Type - 1979 . 1985
Meat Chickens 5,726,000 - 10,202,000

Laying Chickens 557,000 650,000

Number of laying chickens in future are listed as follows quoted from Tab.

45, Comprehensive Plan of Alexrandria for 2005.
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Year Average Egq Number of Laying
Production per year Chicken (1000)
1985/90 40 million eggs 222.2
1990/95 95 " & 527.7
1995/2000 170 oo 944.4
2000/2005 250 0 °® " 1388.8

Assuming-the increase of meat chickens similarly to that of the laying

. chickens, total number of meat chicken in the period 2000 - 2005 amount to
21.7 millidn heads by the increment of_2,13 times from 10.2 million heads
in 1985. However, it should be reminded that the meat.chicken breeding is
rotated 5 times in a year resulting in.-the numbers of breeding chicikens

in one day amounting to one fifth of the annual breeding numbers.
iii. Generation Rate of Animal Manure

Generation rate of animal excrement is reported in many literatures. In
this study,‘only dungs are the'subjedt of considerations for the animal
manures to be recovered. The generation rate of the different type of

~animals are presented as follows. -

Cattle: .+ 25 kg/head/day (82% moisture content)
Young Cattle: ¢ 1l2.5 " {" " )
Meat Chicken o 0.12 n (758 ")

0.12 " " " ")

Laying Chicken .. :

When the animal manures are fermented and dried for a month or two months,
moisture bontenﬁ decreases till 106%. Therefore, the generation rate of
the animal manures are accounted as the weight of the final products shown

below;

cattle - : 5

kg/head/day {10% moisture content)
Young Cattle : 2.5 b (e " "oy
Meat Chicken : 0.033 v (" " "y
Laying Chicken : 0.033 w (" " w )
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These figures represent the recovery rate of the animal dung by 100%. In
general, recovery rate is about 80% for the cattle and almost 100% for the
chickens breeded in the growing stations. - Howevef,-in this study,
recovery rate is determined at 100% for both cattle and chickens with the
intention of estimating the total potential of the -animal manure supply

and it makes the demand and supply study in the safe side.

Quantity of daily manure to be produced within the Alexandria Governorate
region in 1985 and in 2005 are indicated in Tab. 2-8-31. From the Table,

monthly and annual generation quantities are calculated as follows.

Type of Quantity of Animal Manure (ton)
Animal 1985 | 2005
Monthly Annual Monthly Annual
Cattle 12,000 144,000 16,8%0 . 202,680
Chicken 2,640 31,680 5,670 68,040

Sewage Siudge

As already mentioned, at present, all sewage is discharged into the
Medeteranean Sea and the Lake Maryut without leaving any sludge available

for the utilization as one of the compostable material.

The Governorate plans to consturct séwage treatment plant by 1990. With
the plént, generation quantity of the raw sludge is-estimated_at-38,500
m3/day. When the plaﬁt is operated in 2005, sewage sludge is generated
385 ton/day as dry base.

In.Egypt, sewage sludge is generally dehydrated on the drying beds to
| leave the moisture content about 10% for the use of ordanic manure from
the sewage. Accordingly, the daily generation rate of the dried sewage
sludge . (10% moisture content) i estimated at 428 ton/day, equivalent to
12,840 ton/month or 154,080 ton/year. '
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Peat Moss and Agricultural Wastes

Currently, utilization of peat moss and agricultural wastes are pracficed

in a very limited area due to ‘the traditional reasons mentioned in Section
2.8.3. Agricultural wastes are used for purposes other than the farm yard
manure or green manure. While the peat moss is imported for the

particular use by horiculture and plant nursery.

Judging from the traditional way of utilization of the agrecultural wastes
and the price of peat moss, for the time being, possitive use of these
compostable materials are not expected. Accordingly, agricultural wastes
and peat moss are neglected as supply sources.

(3) Demand and Supply Balance

Conversion of Different Type of Compostable Materials into the Amount of

the Compost from Municipal Wastes

Demand of organic manure within the Alexandria region is predicted as the
amount of compost derived from municipal waste. However, the organic
manures are supplied not only from the compost but also from any kind of

compostable materials such as the animal manures and sewage sludge.

Each type of compostable material is different in the fertilizing effects
especially due to the amount of three major elements contained in the

material.

With this regard, it its necessary to convert all the compostable material
into the amount equivalent to the municipal waste compost for the purpose
of concluding the study on the balance between the demand and supply

capabilities.

Conversion to the guantity of compost is carried out on the basis of the
content of nitrogen content and the ration of effectiveness against
‘chemical fertilizer which -are inherent in each compostable materials by

the result of composting.
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Tab. 2-8-32 indicates the nature of each compostable material with respect
to the nutrient components. Referring to the Table, nitrogen content of
each compostable material was determined to be the fundamental factor Ffor
conversion and tabulated in Tab. 2-8-33 and . 2-8-34 with the conversion
rate to compost. The conversion rate was calculated from the proportion
of nitrogen content in one ton of compost and other compostable materials

to be converted.

Cohsequently, the supply amount of all the compostable materials obtained
in the previous paragraph was re-predicted by the conversion rates, The

result is presented in Tab. 2-8-35.

Therefore, the total amount of compostable materials produced in the
Alexandria region amount to 220 thousand tons in 1985 and to 652 thousand
tons in 2005 as of the amount equivalent to the compost from municipal

wastes.

in final, the balance between the demand and supply of compost is computed

from the. figures obtained above and listed as follows.

| 1985 2005
Supply (1,000 ton/year) ] 220 . 652
Demand ( " } 577 667
Balance ( " " } -357 - = 15

As a result, demand exceeds the supply in 1985 and 2005. However the
deficiency is becoming small toward the future due to the rapid increase

of animal manure and sewage sludge planned to be discharged from 1990.
Deficiency of compost in 2005 was predicted at 15,000 ton/year. This

amount is equivalent to the 200 ton/day compost plant on condition of the

conversion rate of compost at 25% and 300 days operation in a year.

— 224 —



But, to the contrary, judging from the fact that all the farmer do not

always apply compost to their land or, in other words, a marchant can not
sell all his'goodé-to the consumers, total éapacity of 460 ton/day of the
compost plant would be the maximum plant capacity in view of the result of

the demand and supply study predicted for within the governorate region.
2.8.6 Marketing of Conpost
{1} Fluctuation of Cempost Demand and Storage Considerations

With regard to the éompost marketing, seasonal fluctuation of the demand
and the constant supply are the kxey factors on the occasion of compost
sales in consideration of the stock yards for shipping. ‘If the organic
manure is.not available at the time of plowing of the land for the comihg
planting season, effects of compost application become legss even though

the organic manure is applied later on.

On PFig. 2-8-11 the monthly aécumulated am0unt of the demand and the supply
amount of organic manures géneratéd in the region are drawn. The
difference in_two curves in the Figﬁre represent a required storage amount
or ‘a surplus amount of supply.: No surﬁlus amount is recognized from the
Figure. It is evident:that the maximum storage réquirement of all organic
manure'ﬁroduced in the region amount to 55 thousand tons in June, 1985 and

to 166 thousand tons in November, 2005.

"Huge stotage area is seemed to be required'over the entire agricultural
area to keep organic ménures-for the timely application the land.
Hbﬁevér; the stofagé area wohld not he a problem of the respective
farmer. MNamely, if the land requires 50 m3/ha {20 ton/ha) organic
manures, required storage area is roughly calculated 6 x 6 m in area with
1.5 m high piling. This area is equivalent to only D.36% of the

cultivated land per-hectare.
‘From this ¢a1cu1&tion,:it is. suggested that the required storage area of

compost ocbﬁrs ffom-the demand and supply imbalance that. shall be provided

-on the respéctive'culﬁivated land of the farmer.
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(2} Marketing System

As described in Section 2,8.3, currently, animal manure is marketed by the
dealers in Abu-El Matameer village in Baheira Governorate. Manager of
Bbis compost plant contacted the animal manure dealers in order to

contract for the marketing and distribution of the compost.

The prospective annual contracts would establish agreements for purchase

and distribution of compost from the plant at a set schedule.

There are many merits to adopt this marketing route because the -dealers
have established an efficient marketing network'with well defined clients,

large storing areas, and cheap transportation means.

Unfortunately, the response of the dealers at present 'is not possitive.
However, it is believed that more tlme is needed untill the advantage of
compost will become obious among the farmers and in turn increase demand
-for the compost. Only then, the dealers will enter the compost market

with the aim of dealing in a new business good.

In any cases, more negotiations of the plant manager and the dealers will

be necessary.

The other. great poSsibility of the compost marketing is held by the Credit
and Development Agricultural Banks. There'aré six branch offices of the
banks in Alexandrla Governorate which sell the quotas of chemlcal
fertilizers and agricultural chemlcals to the farmers at a subsidized cost

on installment.

Since the Bank have established distribution system of chemical
fertilizers, compost produced from the New Abis compost plant will

possibly be well marketed through the channels of the Banks.
Moreover, the Banks could establish a pollcy which forces farmers to add

organic fertilizers for the efficient utilization of chemlcal fertlllzers

for the increase of crop product1v1ty.
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As a result, two possibilities for the marketing route for the Abis
compost are suggested. Rither one or both of them will be served by
compost dealers; however , this suggestion will need to be examined in

detail before being implemented.
2.8.7 Effects of Compost Application
(1) Effects of Composting

Composting of municipal wastes is of great effect from both the public

health and the agricultural points of view.

Health.aspects are achieved not only by composting but also by
incineration. Improved living environmente associated with sanitary
treatment and disposal of solid wastes_prevent the residents from
suffering éfseases by means of the destruction of the causative organisms

of the faecal-borne diseases or their removal from the environment.

Incineration of solid wastes accomplish the satisfactory control of these
diseaces as well as the incineration completely achieve the destruction of

the pathogens.

In the process of composting, temperature of the compost pile rises 60 to
65 C due to the fermentation of organic materials. Many literatures
report that the pathogenic bacterias will be unable to survive when all
parts of a compost pile are subjected to temperaﬁunes about 55 to 60 C
for longer than 30 minutes to one hour. From this fact, it is evident
that composting of solid wastes conﬁribute to the improvement of public

health.

However, qualitative evaluation of the effects of compostihg by itself
would be almost impossible since there are many factors that affect the
improvement of public health. In these factors, water supply, sewage
treatment and other environmehtal facilities are involved complicatedly in

addition to the solid waste management.

227 —



With regard to the agricultural'aspects, effects. of composting.arise from
the appliéation to agricultural lands. These éffects are‘recognizéd as
the improved soil conditioné which bring on preferable‘énvironmént for the
plant growth originated from the supply of humus and nutrients.by the

application of compost to the soils.

Particularly in Egypt, most of the soils in arid lands contain organic
matters with only 2% or less amount and it requires the fertilization by
organic manures prior to the cultivation as well as the construction of

irrigation canals.

Soil conditicning effects are contributed due to the existence of humus in
the soils. -In other words, humus from the organic manures has properties

valuable to soil. conditioning.

Effects of humus to the improvement of soil condition and growing

vegetation are summarized as follows.

- Improves physical character: Organic matter markédly improve the
physical character of the soil, ‘making it easier to till. Orgaﬁic
matter supports earth worms which in turn keep the soil porous, thus
greatly increasing aeration; buring heavy rains these_worm_holés and
potous soil texture increase'percolation which reduces surface runoff

and erosion.

- Increases moisture holding capacity: - The organic matter "is very
absorptive of moisture and.holds_it like ‘a sponge. Thus, in periods
_of'd;ought, a crop plantédrin'fields containing-large amounts of
organic matter will remain green and grow, whereas crops in soil

without organics may wither and die.
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Reduces leaching of chemical fertilizer especially nitrogen and
phosphorous: The presénce of adeqﬁaté orgaﬁic matter reduces the
amount of chemical fertilizer required by as much as 40%. This is
largely due.to the prevention of leaching. With the organic matter
ﬁresent, the water does not wash the chemicai fertilizer.out of the
soil as it does in barren soils. Nitrogen added as a fertilizer is
in a sdluble'state and can be readily leached away from a barren
so0il, however, in the preseﬁce of organic matter and biological
activity, large portion of this soluble nitrogen is converted intb
organic hitrogen as micro-organism bodies. As these mic¢ro-organisns
die, the nitrogen again becomes available to the plant roots. In the
interim period, it is neither lost by leaching nor by loss to the
atmoéphere; in the form of ammonia. The same phenomenon occurs with
phosphorous. About 95% of the soluble phosﬁhorous can, as shown by
actual. test, be converted.into organic bodies and living protoplasm,

and released slowly to the plant rather than being lost by leaching.

Healthy biol0gical activity stimulates root growth: Experiments by
éoil scientists indicate that the presence of organic matter is a
?rerequisite to a healthy biological activity of the soil, and the
presence of a'healthy biological activity in the soil is very
stimulating to root érowth. Rocts have been shown to grew several
times as fast where organic matter is high, as compared with ordinary

barren soil.

Makes otherwiée insoluble minerals available to plants: Biological
activity in the soil is also essential to the breakdown of many
insolhble-minéral_compounds required for healthf plant growth, such
as rock phoéphates. Withou£ the presence of organic¢s, valuable

minerals would be unusable by crops.
Regarding'the effects 0f'¢ompost when applied to the soils, study is

carried out hereinafter with the followihg three benefits which are

considered to be possible of qualitative analysis.
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(2} Increasement of Crop Productivity

Because of the properties of‘compost=as the organic soil conditioner and
the supply source of various nutrition elements, susceptibility.of Crops
to parasites and infectious diseéses is decreésed to effect the promotion
of the plant growing. Consequently, Ehe-Yield of crops increase
remarkably especially in loose sandy soils, in heavy clay soiis, and in
saline and alkaline soils. Benefit of the increased vield is calculated

as indicated in the flow diagram heﬁeunder.
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BENEFIT CALCULATION FOR THE INCREASE OF CROP PRODUCTIVITY

Compost Produétidn:
300 t/4 x 300 day x 25%
= 22,500 ton/ye ar

Rate of increasement of crop
productivity is determined at 30%
from the references attached.

Compost is applied to the major
crops shown below
Cereal Crop,Wlnter Crop,wheat'
Vegetables;Summer Crop;Tomato .
Fruits Tree;Year-round;Grape

Import price is applied to the
price of wheat. Market prices are
applied to the prices of tomato
and grapes.

Planted area of the crops are
obtained from the ratio of the
present planted area
Cereal Crop; 36,692 fed.,34%
Vegetalbes; 56,429 fed.;52%
Fruits Tree;15,973 fed.;l4%

Method of Calculation;
(Yield per ha) x (Rate of Increase)
x (Application Area by Crop Type)
x (Price of Crop)

dpplication rate of Crop
compost is determined
as follows;

wWheat ;15 t/ha Wheat

Tomatc;20 " Tomato

Grape ;10 " Grape
' Total

Yield Rate of Appli. Unit Benefit

Increse Area Price
{t/ha) {3%) (ha) (LE/t) (LE)
2.157 30 453 160 47
15.714 30 692 300 979
8.809 30 186 750 369
- - 1,331 - 1,395

Average application amount of
compost per ha is obtalned from
- the cultivaticn of the objective

crops. by the calculation shqwn below;

15 t/ha x 34% + 20 t/ha'x 52%

+10 t/ha % 14% = 16.9 t/ha

Application Area with the Compost

from 300 t/day Plant;

22,500 t/yr / 16.9 t/ha = 1,331 ha

Planted Area of Each Crop Within
the Application Area of 1,331 ha;

Wheat ;1,331 ha x 34% = 453 ha
Tomato;1,331 ha x 52% = 692 ha
" Grape ;1,331 ha x 14% = 186 ha
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TAb. {2) EFFECT OF PROLONGED APPLICATION OF CHEMICAL
FERTILIZERS AND ORGANIC MANURES ON CROP YIELDS

AND THE SOIL CONTENTS OF PLANT NUTRIENTS
{AVERAGE VALUES OF 43 YEARS EVALUTION OF

PERMANENT EXPERIMENT OF BAHTEEEM)

Chemical Fertilizers

Organic
Control .
* . sx4 Mmanuring
N NP NPK
Crop Yield % (1959-1962) - 100 151 165 143 212.5 (149)‘
Organic matter % 1.08 1.16  1.17  1.17  2.51
Total nitrogen % 0.072 0.077 0.077 0.076 0.153
NH+4 - N ppm 4.2 5.1 4.2 5.1 9.2
uo"3 - N opm 15.9 17.2  17.0 17.7 29.4
P,0, ppm 56.1 51.2 104.4 101.6  313.2
P 8.2 8.4 8.3 8.3 7.6
{ ) indicéte the index corregsponding to the (N + P + K).
* 0N = Nitrogen
*¥% NP = Nitrogen + Phosphorus
¥%*%* NPK = Nitrogen + Phosphorus + Phtassium
Source : Taha et al; (1966)
(3) Saving of Chemical Fertilizer

By the application of cbmpost, nutrients such as N;_P, and K are

supplied to the soils. It is therefore possible to'reducé the chemical

fertilizers adding to the soils by the aﬁount equivalent to the effective

fertilizing components contained in compost. Calculation of the benefit

of the decreased amount of chemical fertilizers are shown in the

followings.
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Benefit Caliculation for the

Saving of Chemical Fertilizer

Same crop type is applied as

‘follows; :

Cereal Crop;Winter Crop;Wheat
Vegetables;Summer Crop;Tomato
Fruits Tree;Year-round;Grape

Import price of chemical fertlizer

igs applied.{C & F in Alex. Porkt)

application Rate of Chemical

Fertilizers in Single Use;

{Kg/ha)
.Component
Crop N P40g Ky
Wheat  210.5 75 20
Tomato 365 170 205
270 . . 125 150 -

Grape

Hethod of Calculationy

(Saving amount by Component)/
{contents in Fertilizer) X (Appli.

Ares) X (Price of Fertilizetr)

Application Rate of
Chemical Fertilizers when
compost is Applied to-
gether ; {(kg/ha) -
© Component

Crop N - P05 K0 W
Wheat  82.5 0 0
Tomato 195 60 0

Grape 85 70 3]

Saving Amount of Chemical
Fert. When Compost is
Applied; {kg/ha):

Crop N . P05 bi

Wheat 127.5 .75 .90
Tomato 170 110 205
Grape B5 55 119

Some application area is
_ applied as follows;
Wheat 3453 ha

Tomato; 692 ha

Grape;186°ha

Fert. Crop Saving Contents Appli.
In Fert Area
{ha)

Type

Type Amount

~ (kg/ha)

Wheat 127.5 20

K

Tomato 170
Grape a5
Sub~-T -

Wheat 75
Tomato 110
Grape 55
Sub~T -
Wheat 90

Tomato 205

Grape Grape 119

Sub-T -

ToEal -

453
20
20

45
45
45

3
33
33

94

692

186

453
692
186

453
692
186

Unit Benefit
Price
(LE/t) (LE)

27
934 55
94 7
- 89
160 124
160 27
160 4
- 43
237 28
227 98
227 15
- 141
- 273

Contents of Component -in the

Chemical Fertilizers Actually

Applied;

Ammonium Sulfate; 20 % as of N

Buparphosphate; 45 % as of Py0g
33 % as of K20

Potassium Sulfate;
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(4) Baving of Irrigation Water

The aggregation of soil partlcles of crumbllng property promoted by
humus originated from compost contributed to increase the water- retention
capacity of the scil and it makes available to save the 1rrlgat10n water.

Benefit is caluculated from the difference of the construction costs of
the irrigation canals tentatively designed for the lands with and without
compost application for convenience of the study purposes. Method of
calculation is shown as follows.

xfriqation Water Consumption of the Saving of Irrigation Water

irrigation Watar Consumption in Bgypt:
6,500 cmy/feddan=15,000 cm/ha

Various water loss from the canal
is determined by 20 % of the flowrate

Rate of the Irrigation Water Saved’
by Compost Application: 40%

Flowerate to Supply Unit Cultxvated
Area After Compost Appllcation-
18,600 cmy X 60 % = 11, 160 cmy/ha

Result of Calculation
-Without Compost Application
—d .43 .m
0.5 m
0465 m
0.5 m
1.5 m

Sectional Area:4.344 sqm
- With compost Application
—ed 19 m
: .5 m L
1 6.354 m
9.5 m
1.5 m

Sectional Areas

Irrogation area is determined at the
same area with the compost application
area at 1,331 bha.

3.827 sam

For the calculation of the sectional
area of the canal, Manning eguation
is applied by the conditions;
n=0,02, i=1/100

Clearance
0.5 m
x @ Water

Depth

0.5 m 1.5 mg_gédiments

236 —

Condition of Construction of Canal

-Ag. Land
100 m
{3,331 ha)

canal

(66,550 m. ) -100 m

Method of Caculation:
Benefit estimated from the
balance of the construction and
maintenance costs between the
canal in the cases of with and
without compost appl;cation.
Construction Cost: (1,735 -

- 1,528) X 103= 207 x 103 LE
Maintenance Cost: (3 % of the

construction cost)= 6 x-103 LE/Y
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Trab. 2-8-3 TOTAL RECLAIMED AND TRADITIONAL CULTIVATED LAND AREAS

Area (feddans)

Type of land

Maamour & Khorshed Aner iyah Total

Reclaimed land - - 61,449 61,449
Traditional farm _

land 10,761 _14,975 10,344 36,580

rrotal 10,761 14,975 72,293 98,029

Source: Environmental Quality International (EQIL), Cairo, Egypt
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Tab. 2-8~21 PLANNED STANDARD APPLICATION MOUNT OF
. COMPOST FOR MAJOR CROPS

(Unit:

ton/ha)

Planned Application

Crops Calculation _ - Amount of Compost
Kg/ton.
Kg/ha compost t/ha
Bar ley/wheat - {210 x 2/3) /. 8.5 = 16.5 15
Broad Bean (125 2/3) / 8.5 = 9.8 10
Rice ' - | -
Maize (230 2/3) / 8.5 = 18.0 20
Clover - -
Tomato/Potato (300 x 1/2) / 8.5 = 17.6 20
Egg Plant (210 x 1/2) / 8.5 = 12.4 10
Other Veget-Crops {135 1/2y / 8.5 = 7.9 10
Grape (l3b 1/2) / 8.5 = 7.6 10
Other Fruits {115 1/2) / 8.5 = 6.8 5
Note: One ton of compost (30% moisture content) contains the

effective three rajor elements of fertilizer with the amount

of 8.5Kg, 5.5Kg and 11.9 Kg for W, P

respectively.

— 250 —

O_ and K_.O

25

2



w 01
" G EERInAIL IBUI0 « D01
ey U0 0f 2 sdwan wy/uol 0T

*afap IDUI0
juetd 563

O3R304/03RHUOT

“
@y/uoy

0T :

22TEH

GT ¢ uesg peold
ST :aweum/Karieg

"MOTIq PRIROTDUT JUNCUR Y3 UITA HuysseIp fvseq v o3 sv doid nuua.ou patidde s¥ Isodwon FIJON

sl §°06 S°6S 06 §7Z9 §TiZ DZZ  SULLT STV oy - 0f S0T  OTT 5705 S°65 09 §°2¢ §°LT STT  s*aL g% SAF0IZ IPUI0
65T oy 611 62T oL ss 0Lz 58T 3] oF 08 oyt 01T - 61T s 0T S5 0T sy 1 adean
6s1 1€ 611 31 0§ 55 002 STt 68 0T - s9 9¢T 1T 61T S¥T 05 66 SET 05 g9 - +3bap 390
051 i€ 61T 06 13 3 111 ST &8 14 0T 0T SZT k) 61T o8 ST 5 - OTZ szt §9 - 3juerd bba
£92 14 F:iots LT 09 0T 59%¢ S6T oLt sT 52 . &% BEZ - 8EZ SPT 1 01T  00€ 0ET oLt ouwaom\agqsas
- - - 01T o1t - - - - - 0Tt - - - - - - - - - - 230TD
8£2 - 8tz o1t - 0TI ~ CsZ 0zt oLt - - ° ps  gEE - 124 eTT - 01T 0ET 09 0Lt “azten
- - - oF oy - og o8 - - - 0% - - - o¥ oy - o oy - - 80Ty
611 - 61T S01 o5 65 szl ov ce - w - 61T - BTt $0T 0% S5 58T oy 58 uwag proag
$*8LT - §T8LT s'z8 -~ §'z8 iz sg8  sLEm - - - Rt - §*BLT §°T8 - g'28. 0T §°Z8 - §°Lgl  Iweuw/ ket ed
X umO& “ID EO8 "2 A34 380 *3a0d "laajg *3aag Te30q - | u.u.w ASC TRICT A5Q 350 TRI0Y *3a39d S50
A sdoan
teIol  Cusyd  -dwon ye3old *wey) —duwod Tejol  cmweyp ~dwop CWRy) CWOY) ‘mays -gng WSy —dwos -gqng  cwayy -dwoD. —qns  ‘wayp =dwod T
oy 6% N To% %% n o So%4 X .
1921113494 TRoTWALD 3 Fsoduwad . butseaagd {9pTs) doL LUTSERa] TSeq :
. IITITTI AR
£q patiddng sjuews(d. zol®W 32aud (w301
(=y/By 3Fun} . E .
IS0dW0D ONISN XY S40¥D YOLYH 20 ONIZITIINEL ZZ-8-7 3TARL

--251—



$I2430
Bra
: omMHQ.

_ satnig

2P0

.uﬂMHm mmm

moIlEH

UoTaW w‘cmamxyumumz
. 0nmuom

o3 eHoy,

szTed

doixD Isumms

SIBYI0

o1 BHOL

IaMOTITINED 3 abeqqed
ueag vm0um

JeayM pue. A3Taeg

sdoaDd I93uTM

S Iewsy

IRid

Siwid)] JgiWid ]| AWiE )T

g Wid

anig

SN I EHWIE

FH(E

Z2iWd

“oad

° ACN

300 *deg "Bnyg  *Tng

“ungp

Aew

*ady - caeR

“gad

Tuep

i!ffJl!lrfffilllllrtMMMMWJIr
qIuow

SJIOE0 HOLWW VO3 I1SO4WOD J0 ROILWOITIdY JO SNOSVES EZ-8-7 "qd=d



9LoE68 .ommmmwm SET8TES DLTLLS ’ T30l

g 0 g : 0 raaq
o] 0s8ze S62652 0T9LE ' * A08 : :
002771 STETTS 0SPIOT A0
Mﬂmqm oy8IIE omhwop 0yT68 +dag S'08 mnnm m”hhﬁ 0°% : 31033 uwmwo
0£€390T 00L80¢ 0SYYEE 00£¥E By 506 523 :8TLLT 075 . £
o 1] i} o “Tnp 0" 1¢ -0t oL (=114 g* 0T .omauw.
0 0 D 0 ) cung 0" 1€ 0" 06 0° 51T 0* oY . T SIBYIO
0 [ [V} 0 Kew o te 3813 [ -4 o*er IurT3-6BEI
o a 00¥ESY 60680T » 2dy (e “ MM . M. Mﬂ.,. 0" 0T N y s3Iy
65790E SLOLEY $60L28 06%15 © o xew o' 1E ; i 0tot - USTIW/UOTH F938H
CPETEE SLEBEY S9TLBTT 0ESTS Corgeg 0*0 o.ow o.mma . c”aw . . ojelug
227681 0¥9859 SLSBIET O¥3TET “mopn 0" o 9'09 0°56T 0" 0T . - g ojewol
.00 00 D* 0TI 0° 0T, ozTEW
Z c Z 1 43 0" 06 0*s1T. 00T 1 512430
[} [« 31 N {uo3) L 6*09.° . O°SET - ' 0T . o T o3ewog
’ 0Tt 0° 06 0511 0° 91 ASMOTITTNED/ 29BeGysD
3g0du0] S 00 0° 05 - 0" o¥ L0t ot . uweeg ‘g
{BY) A9zTTisd2d TwOTWAUD 0" 0 00 .5'Z8 ] 0°ST i IveuM/ReTIed
RO AQ puelied JSzZITI3died [RPTWOLD PUBR I80CWOT 1D XTARW - Qwu mOmm . N {wy/uo%}
" = : . zeducy

(el /By) 33zTTI4184 TWOTWSYD .
dAL 19ZTTT332d AG PuR BdAL doI) AQ JUROWY UOTIRZITIIIDI @ X7iIjey

o

¢

0
TESLY

£6LT

~oeq
= ADN
T30
-0
Ry
SO
run g
hew
= xdy
vaey
Tqad
‘uep

BET

SO OO000ao
(=D~ I = - I I = N =
[ RNl p-N--2"0"]

[l =Jeaeloll=elolle

o

1"y

©~
o
-
o
<+ O
m
el
un

Ea)
o
m
GO0 OQOoOCOoOO0Oo

656T 5211 29971 811t [4:]

OO oCOOOOoODOD
COoOMOoOoOCODODODO0O000

[}
1
o
0
¢
0
4
0
)
0
4
]

COONO DRSO OO O
coooocoDoOoOToo

oo oORC

‘oo soc Qoo ocn o
-
<+
W
coo0oo oo
‘cococooOoCWOOQ
comoooorocoo0O

I9Er Sty
JEEEE o . Z CRURTd uoTaH : z 1 T *I3711%D uwag B3TUM )
Y30 514 adeay £38Y430 -6 MoZITW  JUOCTIH'M  0IR304 O3RWOL EEL - 23420 ojrwoL” abuqqued g - /Raraeq
(Y} yauow Ag puv dAL dO35 &g voay pRRURTd 1Y XTAIeN :

SB6T NI ONVWEQ ISOHOD ¥z-3~7 *qes

— 253



LTEYETT zonZeLe 985£E89 009939 e3oL
o] 4] 2 . .0 =L .
0 avose 08830¢ 085TE T ACN S LLT 05 SITAAI I2U2Q
o 2090 £19209 SEELTT g s LLT b 613
§0ZE9 6TTP9E 5E¥TZ0 06508 -dag 9* €8T 0° 01 adexg
TIyEzT 06Z85E ST8LSY oT8s¢ “En 0" 71 0" 0t 'z £39930
w m W w ‘e 0 svz o ot Fuerg-553
qoee 0rS1T (314 .. mo3lem
9 o o e il 0*S1T 0 0T UOTOH/UCTIH. I930H
0 0 or9ssL 0%652T *adv 0" 56T 00z . oiered
J0SBYE 8T0TLS £TTErE S5T8S AL 0*C6T 070z Z o3vumol
T97TYY S6LLEY 06057ET 62585 “ged 0° 02T ppes sz1en
GETLST 081594 066589T .Q__..mmm.—... fug G*STT 0° 0T T W.uwﬂﬂo
: . 97561 o' oz T o3ewOL
o«m mowm . (02) 0 ST o' ot 3/386eqqe)
: ¢ or 2° 0T wesyg "3
) 9 78 057 geaum/Ke11eg
3503100
(B} JR2ITIFISE [eoTusyD N
uIucK Aq purwel ISET(]37194 1EOTWRYD PUY I50JUGD T X]ITER (ey/B3) ¥az1713384 Teotwal)
SdAL I9ZTTTRIS3 AQ puw odAy dol) Aq JUNCWUY UCTJRZI[IS19&
o 0 o] it} o 0 Q2 o] ) 2 [ ¢ o o3
1] 0 o 0 Q 0 ¢} 85T ¢ |+ 0 0 o} ~-AON
0 0 0 4] 0 0 Q 0 o) 2 0 zT8e T¥6S "I00
D v 0 9 ‘0 0 b 0 0 gT0E 0 0 g +dag
0 o] 0 G 0 0 Q 0 0 0 T o 0 By
0 ) ) o 0 0 0 ) 0 0 0 0 0 8 Y
o o] o Q0 0 0 o] 0 0 ] 0 0 0 o ‘ungp
0 0 0 o 0 0 0 0 0 0 0 ! ) Q Forg
4] Q Q 0 L1} o ] 4} L6Z9 0 [ o] 0 0 Taay
L0z o ) L4821 0 S2SE ] o] 0. [} o] 0 0 0 T ITH
8022 Q SLel 9821 1] ¢ o] 0 o} 0 4} 0 4 1] Tqed
0 0 o) 0 Q Q 6905 0 2 3] [t} o] Q 0 ruRp
F3104d z . TOToR ; T
Y30 adeis BIBYIO moIIER  JUOTINM o3eacg oaRuog
{2y} YIuoW Ag puv AL doaD AQ vaay pOueTd ¥ XII30HW

G007 NI ANYWId LSOdW0D SZ-8-7 *qel

—2b4 —



STITESZY SP¥GSTS SEOVER0T 4 TR3I0L
¢ G Q 0 “oag
07282 OLLYER mmoqoml 0 .>oz 0° 05T 0° 08 0 0ZZ 60 S3INII 29430
0Z0ZES 0L9T¥S 979581 0 350 0° 05T 506 50z oo : Bta
QBET6L 099E6S 967ve2T 0 raag . . . .
005¥1S OSELGY 000989 0 » By D*0ST o.mmﬁ o.ohm. ["30] adein
0 9 2 a -Tnp 0" 051 e.mqm 000 0°0 I §29430
o o 0 a cunp 07051 o. o1 0*0gE o0 Juetd-653
o 9 o 0 Kew 0*0ST . c.m: o“ 002 0" 0 #OITOH
05005 SLa06T 0S06LET o -y o”om.m o, SHT . o.ocn 0° g UOTIN/UOTIN . Tou v
007616 GLEOBL 09L¥9ZT 0 R c.mou .o.o._..n a. S9¢€ 0" 0 ©39304
055700T G6E2ZL 0rz5z8T 0 ‘0d 9.5 oot o e o
03L355T 09T6RET ozoLere 0 e o 0T © "SI 07002 00 T 835W30
7 T2 0* 50T S POLT 0* S9E [ I ST Gavusl
o % 04 X (uo3) 0° 051 o°sy 0" 002 00 IVMOTITTARD/2RERQQRY
o' 06 0T 501 0 52T 00 . ‘uweg "€
1eoduon 005 0" 5L 0" 012 oo IEBUM/AST TRl
(Buy #@zi(iaded (eofwouy . olq 5534 q {eir/uos)
YUK AQ PUPWAQ .JAZTL73 384 [eDSTUSYD puw 350dW0S  f o XIJIICW Cey/by) a92YTYIARI TRLTWIYD Asoduod . )
AL T18ZT113a8d AQ Puv adal doad AQ JunOWY UOTIPRTITTI A2 € X JIJEW
o] 0 0 0 0 ¢ 0 0 0 0 Q 0 Q [} 0 TR0G
Q 0 [+ ¢ 0 1] 4] 18€T 0 o] 0 o} Q o ¥} *HON
0 0 < 0 0 0 0 0 0 0 0 0 [ 4474 PETS °3
o] 0 0 0 0 0 0 0 0 ¢ B 4:TAA 9862 0 ] 0 +dag
0 ¢ 0 0 0 0 0 0 0 ] £6LT 0 LL9T 0 0 *boy
G. 0 & 0 0 ) [ ] [ 8 ¢ 4] 0 0 0 o Tap
G s] [t} 4} i+ o] 0 +] .0 2 [ 0 0 0 i) unp
0 0 0 0 o 0 o 0 0 0 4 o ] 0 0 oL
0 Q |4 0 4 0 0 0 0 SheS 0 0 0 ] 0 *ady
BSBT 0 o LTTT 0 £50€E 0 0 ] 0 9 v ¢ o 0 taed
6S6T 6211 Z997 211t 6Z8 0 0 1] 0 0 o4 [ 0 0 0 “gedg
1] Q 0 ] i) 9 fA 1% 4 0 TasY g Q 0 Q o} +] ‘uep
53R z ueTd UoTaH z . 1 1 “IITI®D ugeg IITUM
29450 btd adean 832430 -Bbg MOIIPW  SUDTEH'M 032304  ozBuog azieW  FIBUIQ ojewoy ebeqoqen g /Rotaeg

(') WUON A9 PUR odAl dwiny AqQ eoay peaueTd ¥ XTIaeuW

6867 NI FSN ¥YYITTIOS NI SUZZITISNEd TYOINEHD 20 ANYWIA 9Z-8-T "9=i

— 255



TEICL

DLASOZL SLYIYES 269681CT 0
0 0 v 0 93 . ) ]
0TLYZE 082692 09T8LS 1] “ADN Dt OST 0" 06 prozz 0°0 83TNIZ I9UI0
OLLLSL SEBOPL 0TTE65T 0 300 0° 0ST 6° 06 0° 022 0*0 Bry
alel Y tea 3 SSELQE 0S¥905T 0 ~das 0T 0sT 0*S2T 0°0LZ 0*0 adein
CSTL6S SPEZLLS 00296L 0 “bny o*0sT 0*G¥T 0002 iR Z 5130
0 0 o 0 *Ine 0 05T 0" 08 0°0EE 0" G uetd-663
¢ 0 0 0 “unp 97 DST 0" S¥I ooz 0" #oIIER
o ol b} 0 Rew 0"0S8T (e S 07002 0t G UOTIH/UCTIN F93eM
pELs9s ‘SBEDTT 0ET9Z8T 0 - ady 0" S0z 0" OLT 0S5 oo . ojerng
0582501 OLESER Oy6LPFT 0 *aew 6° 50T 0*0LT 0°55¢ 0'0 Tz ojRuwLg,
08988TY 6695178 015ehat s} cqeg 0" 06 0" 5t 0" 062 1] TITH
0065T BT BYEQTOT 06TE6BZ D Tuep g° 0sT 0" 5yT 0°00Z a9°0 T §39qI0
0~508 0% 0LT 0" 53¢€ oo - T o3rwol -
z Sz 0*08T 0'sbT 0" 00T a0 1880TITIOR)/PRbRaqRD
°x e 4 R (uo3) 006 0° 50T 0521 00 ueag g
0" 06 oSl 0° 012 gt o Ivaym/SaTaed
Isodwos : .
{Dy) 2BZTTTTIASL TEOTUSYD owu_ mONm " {ey/uoad
Yol Ay pusued 1IzIT u.u.u_m EE}1RE] uE g eodlo 0 A3 (ei/b¥) 3927713184 Teatuan) Foodued .
¥ Te9RESD. puR. 3 9 i0 ¥pII BALL I5Z7113 794, Aq PUE 2GAL Goa0 AQ JUNOUY UOTIRZILI339Z . @ XIA1eW
s} Q 0 v} 0 0 +] 0 0 0 0 o] 0 o o] =L
0 o 0 0 0 ] [\ 85T 1} 0 o o 0 0 ¢ TAON
o} 0 0 0 0 0 n 0 0 0 0 0 2182 1res 330
0 D 0 o} 0 o] 0 1] ] s 6E0T 010¢g 0 0 0 ...mm,m
0 0 [} 0 4] 0 ] G 0 R ovoeT 0 TyeT 0 0 *bny
0 0 0 0 0 0 0 0 G 0 2 o] 0 0 [+ o
] Q 0 0 b 0 0 0 0 .0 0 0 i+ 0 0 L oung
g g ] g o 0 0 1] 0 0 0 0 0 0 8 AeW
0 0 ¢ [ ] 0 1] Q 4] L6e9 c 0 ] Q Q sady .
Loze ¢} 0 L8ZT 4] GZSE o 0 0 g -0 0 ¢ o 1] " aew
20zZZ oLz 5L8T 88LT Cs6 0 0 0 3] 0 D 0 0 0 0 " qed
¢ 2} G [ o o 6905 [ [ 2811 0 0 0 ] 0 4 rusp
s3tnad Z JueTd QOT2H E4 - T T “IFTIRD ugag 23TuM
ASYI0 514 adern  SanR0 . -BBE MOIIIH JUOTOW"M  O3IWICA OIVWOL - TFRH SIS0 ojewog  sbeqged g fRatawg
. (ey) Yiuoy Ag pue adAL doi) Aq esiy PIjumTd Y XT13WH

500z NI TSN YVLITOS NI SYEZITIINZI TYOINEHD J0 aNVHEQ 1Z-8-Z "qQEl

- 256 —



— 257 —

{ )} arqel uj wivp bursn PORVTRITRD
£861 19QUOAON (F) SUNTOA LFTIPURXITY 3O BIVIOUIBACD PUE KITEIRATUN CFIPURXITY. URTd FI3EWW WIIDUTXITY =

L9T'T

Z6e'T

TeuR)

B85 't LeT’T - TBT'T FATAA] heT L92'1T LTeT LIETT - ZTEE'T

8F6°T6  €ZV'EE  BTL'LY  €T0°08  BOEYBL  EQ9‘9L  B68YPL  E6TYSL  @8Y'IL - EBL'69  BLOYBY  ELE'99 . deous
188'pZ  9SSfZZ  Te0'ZZ 9TR'TIT TSICIZ 969’0z  TEZ'0Z  994°6T - TOE'6T  9E8'8T  TLE'ST  906°LT 33909
OLYT9E  S9TEE  PTHYTE - LBE'IE ZVETE  CTOL'OE  090°0€ - 6TFEZ  GLL'ST  LET'BZT 9ev'ir SseigE $20T23I0G
080°TS  S¥B'YY 8657 P 15E°2P voT' T Ls8'6c  .0T9'Es €9E7 LE 91T’ 9¢ 698 ¥€ TZ9fEL SLE'ZE STING pue 0D
5867 [E BLET 8L61 LLEL SLET SLET VLET EL6T ZLET TL6T OLET " ay33e5 jo adki

GpEol Jo AequUiN Telol -

HIVIONYZACD mHmnzmxmqm NI SOWVEH TILIVD 40 STJAL ILNIHISIIT FTHL J0Jd SNSNAD ATUYIX B8ET-8-t "4BL



g2 &
SLET UOTIROTTANd 0wsocovw|oumm - sanyinotaby Jo AIISTUTH 9D INOS

gTT LSS - - Te30%
8LE’ BY 6T 8 303595 2ITANL
000" Z0% 9 9 23IVIDUIBACD
0s2’'¢ £T 1 2anyTNOTIEY
70 A3Tnowa
005‘¢ - 1 {293us) yoieasAT

yezejuoy 1)
aanynotaby
3¢ AIasTUutH

IUBUUT2A0D

UINOTUD IO s3Tun 3o SwIey jo

ISIo8g
"ON TRIOL “ON Telel ToN

JLTYONIEAOD VIGONYXITY

NI ¥0LOES A9 SWEVH NOILDNAO¥d HDE  0£-8-7 “GeL

§Z% "4 6LET FUCTIVITION DTUOUODAI-OIDY - SIN3TnOTIEY JO AIISTUTH 923005

059 5ZE' G- - - Co _ " reser
ce9'iz - - oL . srenprATOUT
LIS’ 688 g°c [4 408 ] T [+ 103935
#7BATIg
JO3098 23WATAL or
: w
- - = ) - T | B3@IOUTIA0CD Ja
voo‘se g pos‘z - 4 T SIn3TROTIBY 10
&yaoeg Bum JO
$213T I0URNY
00LYEET' Y S*'s opo’ 1Y 2T 9 ‘o5 AizTnod
1833U3D
0004 052 g 000* 0T S T satuedmoD
TeIngInoTIby

103595 AUIWUIIAOCD

Aaroedes xesk aad 3tun Iad uotrzess Iad )
: : ; usy
F3onpoId  $ITIAD JO UINITUD IO s3TUn JO = DJmMum ¥ 33955
renuuy “oN *oN “oN ®

ZLTIONIEAOD WINANYXETY NI
¥OLOES HEL A9 SNOILVLS ONIMOED NDIDIHD 6Z-9-2 "9BlL



Ly'g -  iLg - 8L -
$L°E) LLT 6} $9° 9}
§7°1 - £6°T = Ly - 85°9% -
(€ 18T € 772 11749 Mes
(£°2) [$:38:3) (5°%) )
08 =
(g 850 sT°2 61" T St LA-H
{g5-¢} {pg-g) (o1 %}
(z o€ st g€ ST Aap
uBITYD - - {86°2)
qeal (T - - sz 80" 9T A3p
UIAITUD - - (02" 1)
Buther (7 - - H.H. 9" 3 Kap uaNDTUY
0 - 0%z - gez - .
zZy e §9° ¢ oS T -~  @seq-Lip abuey
{9503 (T T o ) . (412 a8y - - - -~ tezol
{s S TT°0 7T 0 €€ 0 08 Pl . _.
(gs*e) (a0* 1) (0571} €8T ee - . - - . Te3e3-qng mw
(s 01" 0 0z 0 oE"0 08 se1 _ X
(61°T)  (os"zd  (19°T) . . o 1z 008’386 058059 €0t o - uaworyd. burkeq
(% €21 2T TT°1 7 1g Azp & L 00pORETY "0OVOVO'E Ee0T0 T USNSTHD. 3T
(03" 1) {ot*2) {8g°2) ‘ . .. He¥atTaa
v 6270 850 £r' 0 g T8 mez — ST
tzyep)  {erczr (19D : : . €95 0oy - - Co- 7 te3oy-qng
(€ BO* O ™0 ¥ 0 z° 18 Lok . - — . - .
[0*%) (72} (g1 . LT ET E oow“w §TT'S - gvz  .5awak 7 uwyy SS9T
¢ €90 730 gz* 0 gvg  mes ez et oov’ oY mmm.ﬁm © g sImak N.aqmwo“MMng
Sm,.wu too7z) oo 2) 9L 52 Q0% BT | ine’s | . . m..N munm..m m nmﬁ .mmm..H
e e Y g0 . 09 Rz 80¢ 902 005't8  E£LZ'T¥ " T g sawek z uewa s3oH
{0£° 1) {69*0) (se"1} {58°T} Kap gIOTRIINd 7 SMOD
(1 1 3°0 Lt - o0ts Rap 373390 o @Awumu
® (%) (%) -8 . Sg0z 86T G00T 5867 (Rep/pray/oy,
sy zeUIY Solyu 56ty & - 3uIjuold  .93eag uuw“uwmmwuo . (Kep/uol) ainuen TOuTUY 30 TequON ajey - Tewruy. yo adAL
S3UAUITE zolen ELFINA TRuIUY o Aariuend ’ UCTIRIIUSDH
STVINEIVH TIEVLSOIHOD _ INZLNOD TIAISIOW %01 SV

J0 ®dAL SACTYVA J0 SINITYIAN ZE€-8~T °"qBL

HEORYA TYWINY 40 L NOIIWIENTD K1Ivd TE-8-T . " 98%



wmmﬁ..noﬂuc&wcmmuo UITRH PTICM .mmwunu g PTeIgH

‘soasen oTuRBI0 Fo UOTIRWETaSY puw Tesodstg Azeates ‘Burisodmon

ueder ‘3goN Xq panssI ‘{oanuer oruebad 30 POYIAW HOIIRIITIAN
PUT UOTISNRO4) Muqxwaxsma 2IVYTIINYOSI OU OAITH NEIRGINNI

uvedep ‘¥EON Aq panssI f (stetxajew Stuebip Fo HOTIRTLITIN
403 uotzeo1rddy puw Aiosyl) oko o3 ueaTy ou ookes nwu:n«xnw

uedep. 'HEON - {uoTaeoTunume ) Burgstd pue
Tean3TnaTIby Jo cuﬂuuﬂuommﬁ TRInaTNd) TEAOAY vyung uesckd UBSON
Aq panssy ‘(STRTIS3EW 2Tuebic 3O UOTIRZITIIN} OKIN OU nEIRYTYHA

ueder .Ovadum Ag penssy ‘{say3rrroes KivpURQSnH TRUIUY
70 ubISAQ pur HUTUURTE) ‘ToNXRS DNENTSY TUSNABSTUS URSINIUD

3dABy ‘TeuordRUISlUY A3TTIENG ﬂmunwapouﬂbam .nuumuocumbow 2AT4

Ut AI540D9Y 20INOCSAY PUR UOTIDATTOD IusEM- 107 Aptas AITTrqIseRd

‘SMOTIOF SR PIISTT 947 S92IN0OS ®IRQ 290N

{z

(t

00°¢g -

09" 0 - 00"y - Lg =
£0°D A €42 a5eq Lap shuey
(5"p ~ {g"y - T°g -
AR 7T} £°2)
SE0°0 - ¥T°0 -~ ETE'D - L6 -
{9 900° ¢ 9€0° 0 §90°0 ¥6 mea
(0" Q) {11°2) (gs°2)
{g T4 ) £8° 7 612 -~ E¥°ET Kap
) 15°€ -~  (1i°g = o
SE°0) Lo 1) 15°€) . 9BDpnis
tt  zo z -1 s-z2 EY Aap 35Enes
(%) {3) (%) (%)
4 Sz . panuey "B1o
53 TRUaY o%x o“a N IUBIUCD  BIWIS 70 adX1

SILIWaTH soley a5 IYL

658 ~  ££'S -

0z T 8Lz §9°2 - eseg-i1o obtex
(os-z) - (eT° ¢} {5L-)

RS “E¥T0 $5°0 §9°0 z8 . mel
(2z*2) [§: 7241 {geg-g}

£ ot o 0§°0 0%'0 o*zg mer
(3z°1) (g6 g) {69°2)

(v 820 Z6*0 £9°0 9°9L MRl
(ze*1) {658} (ggwe) a

(£ g0 a1 6T 6°EL ez
{s-0) (g ) (6" £)

(¢ £1°0 1670 vLU0 T°18 Mz
{oo-£) (00" ¢} (po~€)

(z 21 o4 £t a9 Lap Bra
LTS - LL*6 =  6E*L -
0T°Z 0£°% 0z T - sswg-Aip abuey
(ezeg) (z6°5) (Lz-9)

(s PPeT 09°% LYAS] 95 aex
tor'zy  tosts)  (ozs)

(s r°o 104 ¢ vZoT 08 MBI
fze'2) (52°4) {ze"v)

(v £G°T 85"y gL g §°ZT Kap
{L1° %) [$:4-08:33 [€:1-38 2]

(v 60T 262 99° 1 v 59 mex
(%) [€3)] [€3) %)

EEELTICHS 50%% 9% N jusjUCD  83e3s MHMMsmmwmgu
SIuWATT xaCey soayL

—260—



Z0zTT5%

EEY’ 022

Te3ox

unisselod

82717 pue ajeudsoud 1 *usborsru ¢ IO

#7323 » 03 dn SIBTTITIFeI [UOTURYD UITA

PRUSTIUS USRJO ST 3ng sjuatrinu Aue

UTRIVOS J0U 20D A{IvuIou SEOM 383 = SUuswayg Iofew »9iyl

peyou §7 3dABZT uy posn ssouw 3wad Jo uuauu«uawouungu fSUOUSIAIST IOI  1DION

3UBTam AQ 3y 30 ummTMER =

IySram Aq $0S-SF JO WNUTXRH =

JURIUOD USY

IudJUOD UHUUWMOZ

*moTaq

0E’ 65% 09T 072 -
o[- 2 008’ ¢ oom‘¢m. 0057 ¥E 00T 3sodwod
685’987 - 080* #5T - 98°T aBpntg
. . abemss
BEEITOT ELLTES ovo’ B9 0897 1¢ 9672 uH2TUD
CSTL 62T 091°2s 089202 000 ¥¥1 v9°0 FTIIED

[E1Y05EY) [E2.950)) (15/u03) (3%/uca) (€3]
s00z §861 50027 58671 1soduod ainuey
35odmoD 30 UGTSIAUOD JUnCWY peRITRRad o3 23’y 30 adAY,

: UOT S IIAUOD

JUNOUY B33IDOTIRSI

panENOTYY

TSOITT WOES ISOIWOD OL NOISEEANOD UILJY

STIVINIIWH FTIVISOMMOD AC¢ ALIINYGD  §E-8-T "qed

auazuos Ianjsyow jussaxdax (

} ut s21nbrad 330N

—261—

001 S8 oL memvﬂm.ﬁ £L°T " 3s0ducn

98" T 8751 oL (s01)82°CT 08¢ abpnis

’ . abemag

86" 2 Z° 57 . oL (30T) 09 € i1 a4 uRYDTYD
79°0 ves ot (0TI 08" T 00" ¢ ‘a133eD

; (3) "33 .

.mmwmwm Eomu (2} munwmﬁ TEOTUSUD ased 38M  Pgeq Axp ., DInuwy
ISOGUDY O3 w03 T, 2ad ysutebe N {3) udzuon N 70 3diL

Py UOTSISAUOD N FO 3ybraM

30 AnusTorIz®

60070 9¢°0 D70 L8
Lz o 08°T A4 0T . Aap
DETOQ 00°Z us-e 0 aseq Arp  abpnig oSesag
0970 0z T 03°0 o8 AR3
oLz G9'E 0Lz 0T Azp
o0t %0y . 00°f g aseq Axp- Bra.
SL870 s2°T oot st ser
sTE a5y 0% ¢ ot . Ap
05" € g0 s ooy ¢} aseq Lip TONIT YD
sv°o 9€"0 - %ET0 z8 Az’
5z'e 08* 1 eI 0T "R . .
R A 002 0072 0 aseq K1p- aT23ED
€Y w® ( o) :
0¥ S04 N juajuod’ e3e3E wwuummm
syuswas Ty uOﬁdE QIIYUL ANASTOW s

| §TYINELVW TITYISOIW0D O IIVY NOTSHIANOD 7€-8-Z °d=il

STVISALVR FTIYISOAN0D 30 SEdAL

SNOTHYA NI SINZINOD INITMINN FOVIEAY £E-8-7 °qBL



Mediterranean Sea

Rpsetba

ey

Damietta

Cairo

Upper Egypt

Figure 2.86.1

Nobariah Agricuitural
Mechanization Company

Nahada Ag. Co.

North Taharir Ag. Co.
West Nobariah Ag. Coa.
RN .quptian Vinevard Co.

Nobaseed Co.

L1t NAEE S

. NO SCALE g R\

i . : .

! (%
! . P AN
; : ASS1lyut i . g
| o | | !
i : Aswan C}!

L : g

- LEGEND - Maryut Agriculture Company Agricultural Industrial

Center Co.

South Taharir Ag. Co.
Middle Delta Ag. Co.

Private

Upper BEgypt

Sea or Lake

The Nile or lrrigation Canal

City

— . <= Governorate Boundary Line

LOCATION OF AGRICULTURAL'COHPANV IN EGYPT

(Under Fhe jurisdiction of ‘the General Section
Authority for Agricultural Development)

— 262 —



mnWm

O . vw . Nm . mm wh .mh . .—mm_ D O : wm i Nm . aml.. .um.._...lJlnm..h Z.mmO . D i .wm _ Nm i aw . m~ . wm . zm_o
-l I 4
T X 1.2 \rl\\
21 Ot 0 —fy g 7 0Tt~ —=f™ G
w .
Vet —_— / Oc b - et —1 g o]l - - — el 02 n.n
(2/1) LAADE JT0HM NI ONY { o1 mm..
‘ADD CXETY NI SJOdD YOIV 40 SONZY¥L NOILdNGO¥d ./:/ &
. / . v g
o Y e wy W AN . ¢ P e A T 081} ~A— Hof ¥ og $
Z°g ¢ 2anp1yg /\ \/ 5 2
- \/ " —1 G
gz ||\ SR ,I/n\./.(\\ or 9l —_ -1 02 08! - Gy
| VIEREY:
o't — 0g 8l — Q¢ o2 ~ 09
o1 . . Ory ol . . p
”.ammum mw»on. _(usPPoFz3Tun) ..momu.no? m 1oy Mvepo.ﬂ ¢aepaziaTun) aom_mhw_n,wu ¢ Mmmm_,wwsﬁ. {uo3:aTun) . >Mwm.w_»ﬂw
: 94079 ueeg Alg uvag progg . !
_ _ _ w94 2
% ne 8l K] by 8l 1Bt 8 ge 8L Hsl o8 IR TR
o ;B e B g MO E te B g Mg ME N ML L TR o ot B w & g MO
4 = F 2
vit 182 et —r—=1—19 Ol r— 1.0¢ gor B 0z
9! - Af ..\ 14 per-— g g - < wali4 8'0r sob el OF
. } \ ~|
/ : -
\ ] R . Iy ®
81 U 09 gzl - —io1 ad \ 1o out N\U- Y /\..om.m
7 \ . g
) \A | \ . N 3
o<k -=3=--1 08 gep—1—1X e 2 == : / 108 2t et .08
gL —i- 1% 4ol ge vi ri -4 001 ¥ — 14|
{901 ) 01x) {901 . . 0i4) %y S Olay bw) : : {0
3dAbY T¥I6]L (aepagi3yun) nﬁom.uuz 3dAbg’ Te30] (uosatup) ..__mnm.,ua: (s adabg (ezop _(A%PABATUN) :M.m.uo\? ﬁuﬂmvm. teyop - (3SPITIITUN >MM.=_.<
. szyey 237y : 390Y% . . £9736g :



. LZ/2) 14ADE ¥IOHM NI aNY
TADD TXATY NI 84040 HOrvW-40 SONZYL NOILONGO¥d

8l
g 2% @ = . nmw
AL
R 3
O“ | ./_ - T m
7i |-t S U T
I./I ———y
¥ ! =1 2
AN
{ Am_ } Fi
; : 1)
u&wm 8301 {uo3z3tug) ;Mm@no:.
LT
o xm«mm.pm,mp E,.ﬁmo_
A
0z b4~ \\-!-T
rs
] \\
ov ¢ - /\ - r- 24
e r - - - ..|N 5/
9 ¢ - —{ 8/
-
/.\/
hDoﬁ [ g2
o . Ir s

umawm 1e30] (uo3ayun) >owmmw_q

AVRATFTING]

2'g'z sanbia

B . 8l w6
Y - DA .- MR- SO
s .
o0z b - A {01
Oce ¢ | ;// Gl
A e e O oz
08¢
082 | il
00% ¢ P o¢
0z€ - I I SO s
ore : sy
Q9% 08
3 : R+ ET I
‘3dAby [E30f {uea13TUR) . s oun._uo:..
eduah
QPO - AU - M.y
[t %3
s
062 b | — o1
/
o N |N 0z
\._
rd
Z 0%
08¢ F— - N/.\ -I
A~ |
mow_ 3 . ar
sdsbg teael  (NOITATUR) >3n.m_o , M
edeqges

. e3awWo]

e 28 o Bl o WLl
ot 0B 9.,
¥

90, 4 02
80 \\\\\ o
D_ PP ¥ AP Dm_
7 / _
PN
A LN \4 = 08
vl 00l
{ 501 . O
3dAbg Te30] (Wa3i3T80) " Lagexapy
- _WoToN 038R
o Z8 8t vl
o;_lq.ﬂm _ o S Wit
B
¥l R 1oz
9t - A0
n\\

gl r \\\\ 0%
0z r— Mxrﬁ 408
-y .

44 4 06!
72 -I;.Wiﬂ “u_\ 02
. QN F 4 Oﬂ*
g2 r—r— - 1081
0% {081
¢80 . Coim)
B iia i S

L.O.ﬁ ‘
29 261
o 0B %oy :m_
00l 02
-
OON...!;_, Om m
. % e
C
Q2
: p=]
00% |- oy v
e \\.
00% | om g A= : H
¥ —17 05
- \\.ll fl.\\
. \v
ﬁoo %_ ) _ ( owu
X BRSO Ol x
»&an tegey . LUR%IITEN) ac5 xeEy
" Ao1dRj
: LYY i ]
018 % 08 ® m.h..mmh_u
¥
30 - I /loz
i <
. /™ =
‘ =
[}
) 2
Om .v...!. OB - ; Dm
) /
b R R L e Yo 11
¥l & 001
{500 L
R ) B
o304

— 264 —



TeuRD .Hmma/.

. ....LJM“
N
N¥T1d H8N ONYT BHI NI 4ANVT TWENLINDIYOY £€°'g 7z =2Inb1Jd |
1“ [
Q
o
t ]
. | m.
BUTT AJppunog S3BJICUIINOD —-— s)
e_
. . K =]
% . sse] 0 ‘Bag 7 |
mv o Teuen
% TBUBD UOTARRYLAL UTRH YeTIeqoy
% | | il
&y peoy UTEY ——— ; ll
\ % ABMTTRY it . \
2 e
% ) |
- Teuep pueg I 37 |
NHWVOEEME

- anmoa1 - | o x.

: . . wow,cmmcwunmuﬁvmz

—265—



|

Matrough/Alex. NQ\F/

RIS =R

Mediterranean Sea

— e~}
PR Gl SR
T e ey ;

,4--.1 -

/ k> Na

- " {-Alex:/Baheira
Govenorate
} ‘Boundary Line
Maryut Agrlculu-rg

Cgmpany ~
’I |
( —
~. il
% ; -1
P b — =l
(NgHariah |; North Tahd o
Kgrlculturaé Ag Co. \:‘Noba_rlah :
%%mhanlzatl - Canal
‘D-n- ‘-.'-._‘-\
)
_ ,1§
_ _ (West t
S \ obariah_ﬁﬁ B _% ;b . .
TN VAg. Co. N == Egyatian
LExtens}\, ' o é_P*J// \\Vi ryard.'
of NS : v Cob
El Nasr (" Noba Seed Co. AN
Canal \ /
: . i ' 3
AN\ Lo

: - Ry \ | | }; \Y >'
N i N = Plg Ind -~/
. ' TN Cem%yf Co.:
" _ i S West R

N Nobargaﬁ
FgT Co.
R i
A

2

NO SCALE . . e~

Figure 2.8.4 LOCATION OF AGRICULTURE COMPANY

IN ALEXANDRIA REGION

- —266—



= LEGEND -

Dazart valley land:Limey, pale yallow sandy soil
Degert vallay land:éandy yollow soll

Séalcqasbal sandy land;Sandy soll anturated with vater
Sea/constal sandy soll;Sandy plateau s:.;ll.

}(lve.r gedimantary land(neuly formsd):Clayoy soll
. light to very dark or dark broewn

= River and pan sedimentary land:Dstk brown alayey soil
‘River and mea zedimentary land:Claysy zoil, heavy hrowm
Sub-dalta lend:Gray or light browm sendy soil

Sea or Laks
—es— Governorate Bdundaw Line

= s+ Boundary kins of Agricultural Coapan

Abu Kir Bay

N\
NO SCALE /// %

Figure 2.8.5 SOIL MAP

g -Desert Road

1

~.
v -
]

—267—



Rainfall in Aléxandria

- (unit:mm)
Honth 1 2 34 5 6 7 8 9 10 11 12
Year _ ' '
1975 51.9 30.1 3.8 0.2 0.0 0.0 0.0 0.0 0.0 4.8 2.2 54.3
1976 39.1 31.1 6.9 6.0 3.2 0.0 0.0 0.0 Tr 17.0 47.1 13.5
1977  38.9 17.3 18.4 1.3 0.9 0.0 2.0 0.0 0.0 26.0 2.0 75.9
1978 59.5 5.6 20.7 Tr 0.0 0.1 0.0 0.0 0.1 7.8 16:9 60.1
1979 6.1 8.4 6.0 2.0 Tr Tr 0.0 0.0 0.0 3.3 32:6111.4
Average 39.1 18.5 11.2 1.9 0.8 0.0 0.4 0.0 0.0 11.8 20.2 63.0
Air Temperature in Alexandria
(Max. + Min.)/2 (unit: e
" Month 1 2 3. 4 5. 6 7 8 9 10 11 12
Year ' ‘ _ _ _ o
1975°  13.0 13.6 16.0 19.2 21.4 24.2 25.9 26.6 25.4 22.3 18.9 15.2
1976 13.3 12.5 15.6 19.0 22.2 23.6 25.9 26.2 24.2°22.5 19.6 15.8
1977 13.9 15.7 15.7 19.3 22.7 25.3 26.9 27.3 26.0 21.5.19.2 14.4
1978 13.8 15.0 14.9 18.9 22.0 24.7 26.3 25.9 24.8 23.2 18.0 15.4
1979 13.7 15.5 17.6 19.5 21.8 25.8 26.4 26.5 25.2 23.1 19.8 14.9 .
Ave. 13.5 14.5 16.0 19.2 22.0 24.7 26.3 26.5 25.1 22.5 19.1 15.1
] O
g
£ _ 25
" RN
-| 4 . /’(. —t T"” =TT A 20
5 N | LA [ dsteert,
.‘g l-Rainfall : : a//’" 110
. - 4 .
3 (19751~ 1979) 5 5
g AN /
Sy Do & i : - .
1 2 3 5 6 T 8 9 10 11 12
: Month

Figure 2.8.6 RAINFALL AND AIR TEMPERATURE
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2.9 Environmental Survey
2.9.1 outline

Environmental survey was made by JICA Study Tem for the items mentioned

below.

{1} tiving environment

a. Water qﬁality conditions.aroun& pump Site

b, Conditions of dust around Dump Siteé

¢. Smoke pollution aﬁd walodor around bump Sites

d. Population density conditions of flies at the representative areas of

all the districts and Dump Site
e. Conditio? of ‘traffic volume
{2) Various problems concerhing wstes
2.9.2 Survey of living environment

This survey was made in view of that the information obtained from the -

survey will be useful in the future.
(1) conditions of water quality around Dump Sites-

The purpose of this survey is to know the influence of substances leached
and élutéd from the wastes disposed at the Dump Sites. Therefore,
examination was made on the guality of water stagnant in Dump Site and
vaiioué'kinds of-wasie'water flowing into_Dump Site and water in Lake

- Maryout adjacent'to bump Site and the like.
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Fig. 2-9-1 shows the places for water sampling, and

Tab, 2-9-1 shows Sample No., places for water sampling and detailed items

of survey by water sampling.
Tab, 2-9-2 shows the results of water quality analysis (Note 1).

There is a fresh water canal [Sample {(locaticon) No. 2] flowing by Dump
Site as a water intake, and a water outlet [Sample (Place) No. 7] for
agriculture at the southern tip 'in lLake Maryout. As shown in Figure
2-9-1, Airport Dump Site is located at a beltlike area divided by the
agricultural road and bank of Lake Maryout. Sewerage'watet from East.
districts and the waste water in large QUantities from the open drainage
canal are discharged to the drainage canal along the bank
(east-northeast)., Sample No. 3 is considered_to be a mixturé of leachate
from Dump Site and miscellaneous waste water originating from a Ffew,

residents in the surroundings.

The result of analysis of water guality of Sample (location) No. 1 are
reaschable considering that in this place both the original lake water at

Location No, 7 and water of the canal at Location No. 2 are joined.

Location No. 6 is the place separated from'uump Site by the bank. Its
water guality value is very similar to the value at the outlet of Lake
Maryout (Location No. 7) and the différence between the two is within a

permissible error in measurement,

Locations No. 3, 4 and 5 (Note 2) show as a matter of course the
characteristics of waste water in terms of DO, 88, counts of coliform

group number, etc.

sample No. 3 is alkaline and shows a high acid consumption. Considering
higher SS, C1™, water hardness, total solid, fixed solid and volatile
s0lid, ashing, due to the open air burning at Dump Site seems likely to

effect the water guality.
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tn consideration of the results described above, the effect of landfilling
disposal is not yet seen in Lake Maryout at present. However, the flow

conditions of underground water must be examined.

Note 1) The results of water guality were based on the analysis carried
out by the staff of Alexandria University on our request.

Note 2) Cl , 8042, 7.8, and F.S. values of Sample No. 5 are higher
than the others. Thlc may be because the water from open

drainage canal contain much salt drained from the land.
{2) Conditions of dust around Dump Sites

Wastes carried into bump Sites are dried in an.instant under the influence
of Egyptian weather conditions (with little rainfall and great amount of -
sunlight, etc. ) and are bufned in Qpen air by spontaneous combustion, and
it may safely be said that the ground is covered -with incinerated ahses.

A considerable amount of dust is scattered by the departure and arrival of
wastes collectlon vehlcles, dumplng of wastes and ground 1eve111ng work by
bulldozers, etc. Fgrthermore, the effect of air borne dust due to
combustion is considered to-be great. The dust condltlons were surveyed
mainly in the areas around Airppft pump Site. Both settled and air borne

dusts were. surveyed.
'Fig. 2-9-2 shows places of dust sampling for air pollution.

Number of sampling is 11. ({four in Airport Dump Site, one in the
agricultural road and six in points at about 3km from the Dump Site in the

_ directions of S, NE, N, NW, W and SW).

pust sampling was carried out for 2 weeks (settled dust) and 3 days (air

borne dust)

" Tab, 2-9-3 and 2-9-4 show the weather conditions

Tab. 2-9-5 shows the results:(Noté 3)
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The direction and velocity of wind during the study period and relation

between the points of measurement are as follows:

Stations 6 -~ 10 lie windward from Dump Site and Stations 5 and 11 are on
the lee. Station 6 is at the agricultural road where there is heaﬁy
traffic of large sized_truéks. Stations 7 and 11 are in the main
industrial zone . in the city, and Stations 8 - 10 are in the residential

areas.

The same tendency is recognized in.concentrations of both the air borne

dust and settled dust except Statiqn 5.

In the case of settled dust, 50% of the wind direction in the study period
of 2.weeksrﬁas from NE-N-NW, and concentration of settled dust was maximum
in Stations 1 .- 4 of Dump Site and Stations 6, 7 and 11 showed the secénd
largest figufes. Stations 8 - 10 and 5 show low concentrations, and these
results are reasonable enough taking into'consideration;the fact that

these stations are farthest from. the actiVity range of the city.

In the case of air borne dust, the wind direction in the study period was

all from N-NE, and only Station 5 is affected by bump Site.
In the open dump site, there are must ashes produced by spontaneous:
burning and dusts. The wind direction makes small the influence of these

ashes and dusts on the residents.

Note 3) ‘The results of dust analysis were obtained by the staff of

Alexandria University at our reqﬁest.
{3) Smoke pollutiocon apd malodor around Dump Sites

The living areas lie along the north side of Dump site and a few-dweilings

are present on the west side.
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In Dump Site, all. thé wastes carried into every day are open dumped and
burnlng by spontaneous combustion. and the quantlty of smoke emltted is
considerable. The wind dlrectlon in Alexandrxa City is north-northeast
during around March to October, and becomes unstable 1n_and after around
‘November. In December and January, the wind direction becomes from

northwest to souwthwest and unstable again.

Lake Maryout is in the south of Dump Site, and the smoke pollution for
dwellings'is fortunately avoided though much smoke is emitted in the
summer Season. In the winter season, the wind direction is changed toward
the dwellings, but the trend of incineration is reduced since the rainy
season sets in. Therefore, the large quantity of smoke as in the summer
may not be emitted. ‘In the season of unstable wind direction, the

dwellings are directly hit by smoke,

An iniérview for smoke pollution and malodor was held with residents
around Dump Site. Residents in the areas witin a distance of'about 500m
from pump Site feel the smoke pollution and maloder when the wind blow
from southeast-south-southwest and children mostly dislike it also

shutting windows as a countermeasure.

(4) Popplation déhsity'conditions of'flies at the representative areas of

all the districts.and Dump Site

Wastes to be dumped in Dump Site contain much garbages of home life, raw
végetables, fruits, fiéh, shellfish, meat rejected in the market, and
' pﬁtrescible and malodorous materials such as dead animals. These things

create conditions suitable for occurrence of insect damage.
Varlouls damages by insects gatherlng around wastes are expected, and a
population density survey of flies, which are most closely related to

everyday 11fe,_was carrled_out in Airport Dump Site and 8 areas of

Alexandria.

Tab. 2-9-6 shows the method of shrvey.
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Fig, 2-9-3 shows. the sampling sites for fly survey, and Tab. 2-9-7 shows

names of survey areas and their characteristics, etc.

Tab 2-9-8 shows survey results together with the values obtained in the

survey made in March, 1974, for reference.

Survey results in 1974 and in 1984 differ in places and seasons of surﬁey
to some extent, and it may be risky to compare the.resu1ts in the strict
sense. In this survey, Dump Site had the highest populatiqn density, and
Downtown had the lowest, 1In other areas, there may Be'almost the same

values,

The foregoihg are the actual conditions of-watef and air pollution {dust}),
simoke pollution, malodor and insect damage (flies). The usé'of:the open:
dumping method as the final disposal one is regarded as undesirable since
it is not good from sanitary point of view and it can be one of cause for

environmental deterioration.
(5} Condition of traffic volume

rraffic volume on two main roads of Agriculture Road and Desert Road, and
that on other roads,-were'su:veyed hourly for twenty-~four hours. Places
for survey are shown in Fig. 4~2-12 in this supporting report. Tab. 2-9-9

from (1) to (8) show the results of traffic volume survey.
2.9.3 vVvarious probelms concerning wastes

{1} Problems in main roads

In general, containers and open-stations.aré scarcely found in main'réads
{including trunk and coast roads), with considerably heavy traffi¢ and in
commercial areas, and there seems to'be no problem concerning wastes at a
glance., But wide driveways and sidewalks very often inducé‘people to make
illegal parking of automobiles, causing traffic barriers. This is one of

the factors that make road cleahsing difficult.
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{2) Problems of unpaved roads

In the case roads have paved driveﬁaYS-but sidewalks are incompletely
paved, wastes and sand are dccumulated along the boundary of driveways and

sidewalks. (East and West Districts) Cleansing of these sand and waste

requires much manpower.

On clay unpaved roads, wastes are seriously incdrporated in earth and
zand, and partly buried in earth and sandy unpaved. roads (in Ameriyah,

gast and Montazah districts).
(3) Problems of insufficient sewerage network

In districts with insufficient sewerage network,.household waste water,
infiltrated into the ground, becomes condensed. water and provides a wide
range of wastes dumps incorporafing wastes blown by winds while flowing
over the ground, and putrefies, giving off malodor. This.is concerned
with not only waste cleansing problem but also public.health, and
construction of fully-equipped sewerage system is strongly recommended
before waste cleansing problem is discussed (in Ameriyah and Montazah

districts).
(4) Problems in installation of containers

No other types of vehlcle except for big Pruxmore are used to collect
wastes from communal contalners. Therefore the containers can only be
installed in roads of somewhat large width., Furthermore, the number of
installed containers does net correspond to the number of dwellings but

tends to be determined rather by the number of Truxmore vehicles and by

their operation program.

Contaihers in each area are always full of wastes, and overflowing wastes
~are piled up or scattered around them. This helps to spoil the beauty of

the City.
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(5) Problems in use of plastic bags

The use of plastic bags is producing a remarkable effect on the sanitary
aspect and convenience for collection of wastes. However, plastic bags
are limited only to commercial areas, and middle and high income areas at

present, and are not widely utilized due to problems of econcmic burdens.

The following places are used as collection points, in front of houses, on
the sidewalks, at open stations. While wastes are kept on such places,

plastic bags are torn by dogs and cats causing scattering of wastes.
(6) Problems in reusable materials collection

Street sﬁeepers start operatien froﬁ early morning, to collect wastes at
open station.s and in the vicinity of containers, but:.reusablé materials -
are collected by private collectors and_Zabaleén. ' Wastes collected in one
place with much effort are scattered considefablﬁ when reusablé materials

are being sorted by them, and some plastic bags are found torn.
{7) Problems in self-conscicusness of wastes disposal

It seems that people, in general, have rather weék consciousness that
roads and plazas are public placés}-and that inhabitants are jointly
.responsible for keeping such places.clean and sanitary. Even in the
_midtowﬁ, many ugly plaées with wastes scattered are observed between:

buildings or narrow lanes.

There are still many wastes on roads even in areas with suffi¢ieht_1and

readjustment as in East and West districts
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pab. 2~9-1 LOCATIONS FOR WATER QUALITY SURVEY

Sample

No.

Sampling

Location

Detail Items of Survey

by Water Sampling

Inlet of Lake
Maryont

outlet of cahal

Pond in Dump Site

Outlet of sewerage
from East District

Drainage canal
from city
Lake Maryout

Cutlet of Lake
Maryout '

Influence of guality of water Flowing
from the fresh water canal

Water quality of the fresh water canal

Water gquality of pond likely to be
leached and eluted from wastes

Water qualiﬁy of sewage from East
district discharged to part of Dump
Site

Water quality of water from sewerage

outlet discharged to part of Dump Site

Quality of lake water likely to be
affected by bump Site

'Quality of lake wéter likely to be

under the least influence of Dump
Site
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Tab, 2~9-2 RESULTS OF WATER QUALITY ANALYSIS

(Results of chemical analysis of water

samples around Airport Dump Site)

October 1984

Ho.3

Sample No.l No.2 NG.4 No.5 Ro.6 No.7
. Pond outlet of Qutlet
Inlet of outlet in. Sewerage Drainage of
Lake of Dump from East Canal take Lake
Item unit Maryout Canal Site Districts Prom City Mayout Haryout
Temperature oc 23.0 24.0 22.5 22,0 21.0 23.0 23.0
pH - 7.0 7.2 8.1 7.0 8.0 7.0 7.0
Alkalinity mg/l as CaC03 300 200 1,380 470 700 400 8o
B.0.D. - mg/1 ' 28 a8 260 680 116 230 260
c.0.p. . 124 351 850 . 1,060 704’ 1,230 1,410
B.0 ol 5.8 - 40 0.0 0.0 1.8 7.2 8.0
8.9 . 10 12 2,300 383 161 57 83
ot . 22 20 20 22.5 4.3 20 2.5
NN E 14 - 5 0.32 © .28 6.0 10.0 10.0
O, . 0.002 0.002 - - - - -
NO,-N. " 6.3 5.8 6.0 6.0 . 5.7 5.9 5.7
coliform group count/ml 75x1p3 55x103 250x103  -21.4x106. 12.4x105 54x103 28x103
number
Colon baciili - HPN/110ml 15x103 11x103 11ox193 460x106 460x103 46x103 2.4x103
c1” ‘mg/l’ 300 50 800 390 "3,650 500 500
s0,” - 125 35 90 80 750 210 235
Total hardness mg/1 as Caco, 300 180 700 300 380 440 440
T.8 *1 - mag/l. 1,014 312 2,767 1,245 5,795 1,504 1,461
F.S %2 - 854 204 2,188 795 5,427 1,264 1,160
V.5 *3 - 150 108 579 450 363 . 240 281
D.5 *3 - 1,004 300 468 863 5,634 1,447 1,378
*): Total solids {at 110°C) *3: Volatile solid (VS = T8 ~ F5)
*2: pixed solids (at 600°C) *4: Disoluve éolid {DS = '8 ~ S§5)
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Tab. 2-9-8 FLY POPULATION DENSITY IN DiFFERENT AREAS
OF ALEXANDRIA IN NOVEMBER 1984

No. of

Readings , . Mean Mean
in each Min., Max. Fly/m Fly/m
Site Site : Fly/m Fly/m Nov.l984 Mar.1974
El'nékhaila ' 31 5.0 216 36 -
El Wardian a3 15.0 123 35 71
El Gomrok a1 1200 154 a8 54
pown Town 31 2.5 23 6.0 36
Mohérm'ﬁeg : 24 1200 185 64 57
gl Ibrahimia 28 5.0 57 22 36
El Montazah 16 8.0 93 32 -
{E1l Asafra)
Ard El'gofty 16 13.0 154 56 ' 107
Dump Site _ 14 62.0 33_9 131 -
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