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Concept of Project Evaluation

Groundwater development will bear various benefits, both tangible and intangible oncs.
As mentioned in NPDS, water resource is the essential key to its realization. In project
cvaluation, not only tangible factors but also intangible factors shall be evaluated. In this
chapter, evaluation is made on the following factors.

(1) Evaluation by intangible factors
(2) LZconomic and financial cvaluation (tangible factors)
(3) Environmental evaluation

(4) Evaluation of groundwater storage

Evaluation by Intangible Factors
Major presumed intangible benefits from the prepared development Plan 1 to 5 are as
follows.

(1) Mitigation of overpopulation in Cairo arca by rescttlement

(2) Saving the Nile water

(3) Others

Mitigation of Overpopulation in Cairo Area by Resettiement

A 99 % of the total pbpu}alion is excessively concentrated in the lumited arable land along
the Nile River and its delta. The government of Egypt has been faces to this problem.
One of the main purposes of NPDS is to make sure the resettlement program from the
Cairo arca to Sinai.

Groundwatcr potential evaluation revealed that the potential of the Lower Cretaceous
atlilifer meets the water demand level of NPDS in target year for more than 280 years.
Therefore, contribution of groundwater development is estimated to be huge for the
resettlement prograni in terms of water supply.

Saving the Nile Water

Big projects other than NPDS are in progress in El Toshka, Shark El Oveirat, Gulf of Suez
and so on. These projects will require huge amount of water resources relying maioly on
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the Nile water. THowever, it will cause heavy deficit of the Nile water in fnure,

Water demand of NPDS in target year requires an amount of 134,900 m*/day of water
source. If this amount of water is covered by groundwater, same amount of the Nile water
can be saved and used for other projects. At present it is difficult to specify usage of saved
water in other project. Saving the Nile water itself is considered as big benefit.

Others

Other benefits are listed as follows.

Reduction of water-bearing discases

Reduction of infant mortality

Improvenment of living standard

Contribution to tourism promotion

i

Jand value hiking

- cle.
Feonomic and Financial Evaluation
Methodology of Project Evaluation

General

The project evaluation is conducted in accordance with the conventional methodology
that is commonly applied for evaluation of development in Egypt under finance of the
World Bank and other international agencies concerning to technical and economic
corporation. At first, the project cost and benefit are identificd and quantified in monetary
terms. Then, they are compared and condensed into evaluation factors. The factors are

Internal Rate of Return (IRR), and Net Present Value (NPV) and Benefit-Cost Ratio
(B/C).

Concept of Economic Benefit

Benefits of water supply projects are cslimatéd as the total cost of the optimum system
under “without-project” conditions. The economic value of water under “with-project”
conditions is evaluated by the total costs. The total costs of “without-project” case will be
eliminated under the “with-projeet” case. The benefits of the proposed projects of Plans 1
to 3 are justified taking into account of water supply plans in the NPDS.
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3)  Assumptions and Input Data for Economic Evaluation

M
0

Criteria of Evaluation
Criteria for Conversion 1o Economic Value

In estimating the economic benefit, the following criteria and assumptions arc applied
to transfer the financial values of the project benefits to the cconomic ones in this
Study.

(i) Transfer Payments : Payment of taxes and subsidics were eliminated from the
market values of cost and benefit as a whole.

(ii)) Shadow Wage : The market prices of workers were converted into the
social prices by using following adjustment factors: They
are 1.0 for skilled workers and 0.6 for unskilled workers.

(iii) Conversion Factor : All the costs involved in every project were measured as
"opportunity costs” assuming them approximately 90% of
the financial coslts.

(tv) Land Value

Most lands in South Sinai expropriated for the projects arc not utilised for
praductive activity. In economic evaluation as well, accordingly, the valuc of
these lands will be evaluated as nothing even in the future.

Other Conditions

(i) Base Year Beginning of 1999

(ii)  Construction Period The first year of 1999 is for detailed desiga, and
after the sccond year construction period is
different from one project to another

(ii1) Disbursement Schedule Disbursed in corresponding to construction

- schedule

(iv) Economic Life 25 years after the completion of the project

(v} Evaluation Period 25 years afler the completion of the major works

(vi) Timing of Benefits Accruing  After the completion of the first stage of the
project. In agricultural projects, the matured
benefit is attained in five years later regarding
cereals and vegetables, and nine years regarding
fruits after the completion.
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(vii) Population in South Sinai 1996 (census year): 54,500

2017 299,200

(viii) Price Level Cost and benetits of the project were set at the

beginning of March 1998,

(ix) Prevailing Bxchange Rate LE3.39 per US$1.00 at the official rate
{x) Opportunity Cost of Capital  10% per annumn
Unit Benefits

Benefit of Water Supply Projects

Under without project condition, the water supply system of the minimum cost is
planned to estimate a marginal cost for the project areas in this study. Taking into
account of the water resources availability, the following systems could be the most

applicable and realistic in the project areas.

0]

(i)

Plan |

Sinai Devetopment Auwthority (SDA) supplies the Nile River Water to Ras Sudr,
Abu Zenima and Abu Rudeis in financially free of charge. The unit water cost is
estimated at LE3.07/m® in 1997 on the basis of the data presented by SSDA. The
unit cost is re-estimated at LE3.34/m® on average for coming 25 f.fears in
consideration of the future increasing water requirement,

Applying the conversion factors, the above financial unit “water value of
LE3.34/m? is converted to LE2.69/m’ in economic terms. The annual benefit of
Plan | is estimated as a product of this economic unit water value and the total
water demand. The project benefit is expected to start in 2004, since the iva;er
demand of the three cities is estimated at 1.67 million mBI)'ear in 2004. The total
benefit is expected to be L134.50 million. In the same manner, the total benefit in
2017 of the target year is estimated at LE56.19 million per annum.

Plan 2

As the existing town facilitics and hotels get domestic and municipal water
through seawater or brackish water, the desalination system is the most realistic
and app!icabld in urban areas along the East Coast. Thus, the new water demands
are covered by the water supply systeins of which water sources are provided with
desatination system.

The water cost is calculated through a model study. The flat rate of fresh water is
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estimated at LE3.94/m* in cconomic terms. It is segregated into 1LE1.48/my’ of
capital portion and LE2.46/m* of O/M portion.

Plan 3

In Plan 3, the water resource for the water supply in El Tur City will be provided
by other than the proposed project after 2007. The pipeline is one of the
convincing water sources for the city. Then, the benefit for Plan 3 is also
estimated at L12.97/m? in cconomic terms on the basis of the pipcline water.

it) Benefit of [rrigation Projects

Q)

Component of Agricultural Water Benefit

Inthe NPDS, 36,000 feddan {15,120 ha) of cropping fields is cultivated in total by
the target year 2017, The detail plan, however, is not reported, so it is not clear at
present to identify development areas and cropping system. In this stady, to
estimate the agricuttural benefit for the development projects, the following crops
are selected as typical products in South Sinai. These crops referred to the past
records of performance in South Sinai in 1997.

(a) Wheat and barley for cereal crops
(b) Olive and orange for fruits
{c) Tomato and watermelon for vegetables

(it) Unit Benefit of Irrigation Project

Unit benefit of irrigation project is estimated as a net return per unit cultivated
area. A crop budget is calculated as a difference beiween gross income and
production cost. Hence, the economic values of crops are basically evaluated
applying international prices. The net returns from crop cultivation are estimated
in the table below.

Net Return (Unit: LE/feddan) -
Financial Value !7 ~ Economic Value
o Batey 4 219 o\
~Tomate _|____. 9,400 SRR ) S
Watermeton | 2085 & 1AL
_Olive* [ 8371 T30
Orange* 2445 - 8,176

Note: * At matured stage

In the project arcas, the cropping areas are assumed as fallows: 25% of wheat;
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20% of bavley; 15% of tomato; 15% of watenmelon; 15% of olive; and 10% of
orange. Crop intensity is assumed to be 180%, referring to the “North Sinai
Agricultural Integrated Rural Development Project”.  On the basis of these
assumplions, the cconomic unit benefit is caleulated at 4,000 L /feddaw/year in
economic terms at the matured stage.

Project Benefits

The total benefits of the respective projects are estimaled as a product of unit benefit
and total volume for water supply schemes or tolal crop areas for irrigation schemes.
The projects are implemented stepwise toward the target year 2017, The economic
benefits of water supply projects are calculated for the respective stages as follows:

Water Supply Projects

Plan | Plan 2 Plan 3
First Stage
Year of Benefit Accruing 2004 2006 2001
| Berefit (LE1000) 4,502 10,890 1,435
Second Stage
Year of Benefit Accruing 2009 2009 2004
Benefit (LE 1000) 15,764 16,766 3,208
Third Stage
Year of Benefit Accruing 2014 2015
Benefit (LE 1000} 35313 31,781 L

The irrigation projects are also divided into three stages. the economic benefits of
irripation schemes are calculated for the respective stages as follows. The full benefit
of irrigation project is expected in the fifth year after crop production staris for cereat
and vegetable crops, and in the ninth year for fruits. The benefit in the table below
shows the compound figures of these stepWisc cultivated production. Furthermore, the
benefit figures are reduces to 80% of the total benefit, because the proposed projects
include the water resource development schemes and exclude the distribution system.

irrigation Projects

I o Plan 4A Plan 4B Plan 4C
First Stage
Year of Benefit Accruing 2001 2002 2001
_ Benefit (LE 1000) 219 267 219
Second Stage
Year of Benelit Accruing 2006 20607 2006
I Benefit (LE 1000) 2,651 3,233 2,651
Third Stage
Year of Benefit Accruing 2011 2012 2011
~ Benefit (LE 1000} 4,183 5288 4,383
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(4) Project Costs

i} Conversion of Financial Cost to Economic Cost

The estimates of the proposed projccts are enumerated in market prices, what is called
“financial value”. In economic evaluation, the financial value is converted inlo
economic value applying conversion factors. The costs are summarised in the table
below.

Watcr Supply Projects

[ - _Plan Plan 2 _Plan3
Financial Terms
Construction Cost (1LE Million) 461.5 535.3 17.0
OM Cost (LE1000/Year) 11,600 15060 412
Economic Terms
Construction Cost (LE Million) 39738 456.5 14.5
O/M Cost {LE1000/Year) 10,434 13,485 369
Ratio of Economic Construction
Cost to Financial One (%5) 86 i 8 83
[rrigation Projects
. Plan 4A Plan 43 Plan AC
Finan¢ial Terms
Construction Cost {LE Million) .5 86.3 74.5
O/M Cost (LE1000/Yeary [ 2,139 2520 | 2,139
Economic Terms
Construction Cost (LE Miltion) 64.4 74.6 64.4
O/M Cosl (LE1000/Year) 1,923 2,275 1,923
Ratio of Economic Construction
Cost to Financial One (%) 86 86 86

it} Disbursement Schedule

The disbursement schedule of the capilal investment corresponds with the construction
phase plan. The O/M cost also corresponds to the phase plan of main construction
work.

iiiy Replacement and Residual Values

The pipeline facilities of the respective projects are considered to last 25 years long.

Then, the evaluation period is sct up as 25 years after the completion. On the other
hand, the machinery such as submersible pump and booster pump is considered to Jast
15 years. These machines have to be replaced during the system’s life. In the
disbursement schedule, then, the replacement cosis of these machines are appropriated
every 15 years after the comgletion of the project.

After the evaluation period of 25 years, the replaced machines will still be able to work
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well, because they are in their durable period afler the replacement. In the evaluation
procedure, these machines are evatuated as residual value, and their values are added up
into benefit in the final year of the evaluation period.

Results of Economic Evalualion

Applying economic costs and benefits for the evaluation period, the evaluation indices of
BIRR, NPV and B/C are calculated for the respective proposed projects. The following
table summarises all evaluation indices of the projects.

 Project __FIRR (%) NPV (LE Million)* B/C*
Water Supply Projects
Plan 1 3.2 -124 6.57
Plan 2 33 -181 0.45
Plan 3 24.0 19 2.41
Trrigation Projects
Plan 4A 0.5 -32 0.44
Plan 4B 0.6 -36 0.43
Plan 4C 0.5 -32 0.44

Note: * Discounted at 10%.

As shown in the table above, the EIRR of Plan 3 is 24.0%, cxceeding the opportunity cost
of capital, 10%. Taking difficulty of water supply in South Sinai into considéralion, the
rate would not be low in the least as compared with other cases in the developing
countries.  In the report of “Investing in Devclopmcnt,_ Lessons of World Bank
Iixperience™ in 1985, the water supply project is mentioned as follows: “Water supply and
sanitation agencies serving poorer consumers and providing a basic need have rarely been
permitted to eam returns higher than 6 to 8 percenl“; Thus, the rate of 5.2% might be not
s0 low as the general water supply projects in the developing countries. Incidentally, if
the estimated costs decreased to 45% of the original estimation, the EIRR would be more
than 10%.

‘The EIRR of Plan 2 is 3.3%. In other words, it is to be desired cconomically that the
implementing agency should promote not the reverse osmosis desalination system but the
proposed project. Incidentally, if the estimated costs decreased to 55% of the original
estimation, the EIRR would be more than 10%.

The EIRRs of jrrigation projects are much less than 10%. From the economic point of
view, accordingly, the viable project is Plan 3 only. In consideration of the speciality in
Sinai, Plans 2 and 3 might be viable as well.

The Nile River Water is utilised in many areas of the country. Itis regarded as only one
precious and ample resource of water for the country. However, the Nile River Water
may not completely cover plenty of increasing water demand in the future. Considering
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this trend, the benefit of Plan 1 and 3 may increase in the future, because the water value
of Nile Water goes up due to its scarcity value. In particular, the cconomic value of water
might gradually increases in recent development projects in the core areas of Egypt. From
the economic viewpoint, thus, the new water resources from the groundwater are
important for South Sinai in the (uture.

Regarding irrigation project, the investment and O/M costs of water resources are too high
to realise the proposed projects from the cconomic viewpoint. Although it is important to
promote agricultural project to raise self-sufliciency rate of food in South Sinai, the crop
production under with-project conditions is not realistic cconomically. The production
costs exceed the economic food values imported from other inland arcas or from foreign
markets. Thus, the crops would rather be cultivated under rainfed ficlds with farm rain
ponds.

IFinancial Evaluation
General

The component for financial evaluation comprises cost and revenuc. The costs for the
proposed projects arc estimated applying the market prices in South Sinai. They are
compased of initial construction cost, O/M cost and replacement cost.

The revenue of the proposed projects accrues from expenses of the water consumers. The
consumers pay for water charges in accordance with their water volume consumed and
water tariff. The cily governments concerned lay down the water tariffs on water
consumers in their territories. At preseat, the cily governments cover their cily proper by
a piped system and the sureounding communitics by conveying water by tank lorries in
principle.

Assumplions and Input Data for Financial Evaluation

(1) Project Revenues

i) Water Supply Projects

The water tariffs in El Tur, Ras Sudr and Sharm El Sheikh are identical completely. In
particular, the water rate for domestic use is common in the five cities introducing the
metered rate. Furthermeore, the rate (LEG6.00/?) for hotel is completely identical
among the eight cities. The rates for industrial and commercial uses arc different
among the citics. In this study, then, these rates are sct up applying the weighted
average of the rates in eight citics concerned to the respective plans. Consequently, the
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it charge of the respective consumer types is calculated as follows.

{Unit: LE/m’)

TPnt 1 Pan2 [ Plan3
Type of Consumer Ras Sudr, Abu . . :
S fonin, Abu Rugeis | TR | BT
Domestic
Urban 0.183 0.030 0.183
Reeat 0178 0067 . 0178
Industeid (100 ¢ . 100
[ Hotel 600 | 600 . 600

The revenue from waler supply services is calculated as a product of water volume
consumed and unit prices settled in the water tarifls. The average unit volume of water
consumplion is set up and calculated as monthly and annual votumes as follows.

Type of Consumer Unit Annual Volume Monthly Volume |
Domestic

Urban m’/household 179 14.7
_ Rueral | m¥household | 197 | 162
Industial | m¥feddan G 90,000 [ 7500
ﬂo_teliﬁ“ o __h__nfl_'l(mrisl 102 8.4

The unit revenue is calculated as a product of unit rate (LE/m*) and unit water
consumption volume for consumer types. The table below shows the average annual
unit revenue of the respective consumers.

Type of Consumer Unit Plan | Plan 2 Plan 3
Domestic L .

Urban L.EMousehold/year 32.76 537 32.76
. Rurat ) LBhouschold/year | 3507 | 1320 } 3507
Industeial | LE100O/feddan/yeary 540 - 1 540
Hotel LE/tourist/year 102 102 102

i) Trrigation Projects

The revenue of the proposed irrigation projects is cstimated applying the same
procedure done in the economic evaluation. Needless to say, the values of all items are
evaluated in market prices. They are as follows: LE760/eddan for wheat;
L.E279/feddan for barley; LE9',400ffeddan for tomato; LE2,055/feddan for watermelon;
LES$,371/feddan for olive; and LE2,445/feddan for orange.

iii} Revenue from Proposed Projects

The total revenues of the respective projects are estimated as a product of unit price on
the water tariff and total volume for water supply schemes or total cultivated areas for
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irrigation scheies. Tlowever, the total revenue are reduces in proportion to the ratio of

the construction cost of the proposed schemics against the total construction cost of the
complete water supply system for the end users. These ratios are shown in the table
below. Fuithermore, the projects are implemiented stepwise toward the target year

2017. The total revenue of water supply projects are calculated for the respective stages

as follows:

Water Supply Projects

(T Plan | Plan2 | Pl
Ratio of Project to Entire Scheme 0% 80% 20% |
oo Year L 2004 2006 12001
| Revenue (LE 1000/Year) 2226 1874 59
SecondStage |l e
o Year o f.....2009 2009 5 2004
Revenue (LE 1000/Year) 4,302 $.,592 199
Third Stage [ S -
oo Year 4. ... 2014 L2015 -
n Revenue (LE 1000/Year) 6,728 12,772 -

The irigation projects are also divided into three stages. The {inancial revenue of
irrigation schemes is calenlated for the respective stages as follows. The matured

-revenue of irrigation project is expected in the fifth year after crop production starts for

cereal and :vé'getable crops, and in the ninth year for fruits. The revenue in the table
below shows the compound figures of this stepwise production. Furthermore, the
benefit figures are reduced to 80% of the total benelit, because the proposed projects
include the water resource development schemes and exclude the distribution system.

[rrigation Projects

Plan 4A Plan 4B Plan 4C

FirstStage ... [

Year . 2001 2002 . 200]

Revenue (LE 1000/Year) 131 159 131
SecondStage I .

oo Year .. 2006 (2007 | 2006

Revenue (LE 1000/Year) 2,082 2,538 B 2,082
ThirdStage - N R
oo Year | 2011 2012 201

Revenue (LE 1000/Year) 3,391 4,092 3,391

(2) Project Costs

i} Construction Cost

The estimates of the proposed projects in market prices are summed up as follows.
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Water Supply Projects

ltem i . ~ PManl Plan 2 | Plan3
Financial Terms L o
Counstruction Cost (1.F; Milliony} 4615 5358 | 170
| O/M Cost (EE1000/Year) | 11,600 15,060 o4
Irripation Projects e .
[ ftem __ PlandA Plan 4B Plan 4C
Financial Terms b b L
 Construction Cost (LEMiltiony | M5 | 83 | 75
| OM Cost (LE1000/Year) I 2 . 2,529 2319

Disbursement Schedule

The disbursement schedule of the capital investinent corresponds with the construction
phase plan. The O/M cost also corresponds to the phase plan of main construction

work.
i1i) Replacement and Residual Values

As discussed in the cconomic evaluation, the machinery is replaced during the
evaluation period of 25 years after the completion. Thus, the replacement costs of the
machinery are appropriated every 15 years after the completion of the project. After the
evaluation period of 25 years, however, the replac'ed machines will still be able to
function, because they are in their durable period alter the replacement. In the
evaluation procedure, these machines are evaluated as residual value, and their values
arc added up into revenue in the final year of the evaluation period.

Results of Financial Evaluation

Applying financial costs and benefits during the evaluation period, the evaluation indices
of FIRR, NPV and B/C are calculated for the respeclive projects. The table below
summarises all evaluation indices of the projects.

 Project FIRR(%) | NPV (LE Million)* B/C*

Water Supply Projects : |
Plan 1 - -299 0.10
Plan 2 - -327 0.15
~ Plan3 - -15 0.10
Irrigation Projects
Plan 4A - -38 0.34
Plan 4B - : -42 0.33
Plan 4C - -38 0.34

Note: * Discounted at 10%.
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The FIRRs of the all projeets are negative. Thus, the all proposed projects would not be
viable, il the projects are based on the *cost-recovery” policy under the present tarift and
financial sitvation. The total costs are greatly in excess of the revenues from the
management of the proposed projects. The projects can not be managed without any
financial supports by the government,

In the water supply projects, it might be difficult to raise the rates of water tarift because
of the NPDS policy. If so, the following financial support would be necessary, that is, the
capital costs of the projects are covered by the government and the O/M costs are covered
by 50% of the government. The rest 50% of the O/M costs is covered by the revenue from
the water charges on beneficiaries under present fariffs. In that case, the FIRR could
exceed 10%. Although this is a heavy burden for the governiment, there is no way to bring
the proposed projects into fruition.

In the irrigation projects, it might be impossible for the beneficiaries to get the net returns
of three times more than the present ones. For making the projects having more than 10%
of FIRR, 70% and more subsidies than the all costs have to be committed by the
government,

Initial Environmental Examination (1EE)
Evaluation Factors

Main objective of IEE is to evaluate whether EIA (Environmental Impact Asscssinent) is
necessary for the further study and to examine, from the environmental viewpoint, the
measures for alleviating the cffects of the project which requires cnvironmental
consideration but not a full-scale EIA.

Table 7.4.1 (1) to (5) summarizes the estimation of the environmental changes and
assessment of the influence by the changes. These environmental items apply
cotresponding te “Environmental Guidelines for Infrastructure Projects VI Groundwater
Development, JICA Eanvironmental Guidelines, and September 19927

Environmental items for examination against development plan are discussed as follows:
Social Environment

Concerning “(2) Economic Activities” and “(7) Public Health Condition”, the
development plan will give the benefit to inhabitants of service areas. That will be prompt
econoniic activities of service areas: especially agricultural outputs will increase by the
supply of irrigation water. Also, health condition of inhabitant will be improved by
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supply of drinking water.

Development plan will seldom affects other items of “(1) Resettlement”, “(3) Traftic and
Public Facilities”, “(4) Split of Communities” and “(9) Hazard (Risk)”. The reason is
wity most of development plan is conducted in non-resident areas.

Scrious impacts against items of other social environment are not observed.

Natural Environment

The main facilitics of the development plan consist of intake facilities and transmission
pipelines; most of intake facilities are proposed in non-inhabitant areas and pipelines are
buried atong roads. Therefore, the development plan will not affect directly item “(15)
Fauna and Flosa™.

Also, the development plan does not nced large-scale rectamation works. Therefore,
environmental items “(10) Topography and Geology”, “(11) Soi! Erosion™ and “(16)
Meleorology” will not be given eftect by the development plan,

However, each item of “(12) Groundwater”, “(13} Hydrological Situation™ and “(17)
Landscape™ should be paid attention as follows:

Development of wells for irrigation and common use is proposed in Bedouin community.
Locations of new wells should be selected in the poiats that are not given effect such as
lowering of groundwater table against existing wells.

Increase of wastewater related to increase of water consumiption is expected to have
impact against water quality of sea, if the necessary measures against increase of
wastewater are not taken. The Gulf of Agaba belongs to the protected area; consequently

necessary measures such as improvement of wastewater treatment facilities should be
taken.

Also, locations of pressure reduce tanks of 7 sites in Wadi Watir should be decided
considering the conservation of landscape because this section has superior landscape.

Pollution

Groundwater development in Bedouin communities is proposed. Drilling under
construction may cause water pollution against existing wells of Bedouin. Therefore,
item “(19) Water Pollution” should be paid attention.

Dritling machines under construction generate noise and vibration however the period of

VI - 14

&



Chapter VIE Project FEvalwation

construction is limited, item “(21) Noise and Vibration™ will not be seriously allceted by
the devetopment plan. Moreover, lift pumps in the operation also gencrate noise, hiowever
its sites are almost located in non-resident arcas.  Concerning noise of lift pumps in
Bedouin communitics will not seriously affect the environment for smatl-scale size.

Serious impacts against items of other pollution are not observed.
7.4.2  Conclusion of IEL and Recommendation for Development Plan
1} Conclusion of 1ELE

Based on the results of the study, the degree of the possible impact is assessed using the
following three categories.

A: Impact is deemed strong
B: Some impact is expected

C: Impact is very small

Table 7.4.1 (1) to (5) summarizes the estimation of the environmental changes and
assessment of the influence by those changes.

The results of IEE for cach plan are as follows:

Catcgory | Planl | Plan2 | Plan3 | Pland | Plans
A o0 4 0 06 ¢y 0 | 0
C 23 21 20 b 20 1 20

Thus, it is concluded that due to the reasons explained below, the environment will not be
seriously affected by the implementation of the development plan. As a consequence, an
EIA is not necessary.

The reasons supporting the conclusions are as follows:

(1) Most of South Sinai consists of scarce natural condition under desert chimate; the
habitats of plants and animals are limited. Plants grow in the mountainous area
representing St. Catherine and wadis and gullies. Animals also are observed in a part of
the district. The development plan is not proposed in these arcas. Therefore, the
natural environment in the Study Area will not be dircetly affected by development
plan. '

(2) Concerning facility ptan, well ficlds of Planl, 2 and 3 need expchsive areas; however
these areas consist of non-resident areas. Also, the pipeline of Plan 2 has the length of
181 km; however pipes are buried along existing roads. Other facilities consist of
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small-scale size and a large-scale reclamation is not necded.
Thus, development plan does not seriously aftect environment,

Rather, development plan will contribiite to the economic aclivilies and the
improvement of public health condition.  For instance, increase of watcr supply to
service arcas will develop tourism of the major industry in South Sinai. Also,
agricultural outputs will increase by supply of irrigation water. At same time,
development plan will give job opportunities through construction works.

However, concerning the “B” category, the necessary countermeasure should be taken.
These measures and related subjects are shown in Table 7.4.2.

Recommendation for Development Plan

Concerning  groundwater development plan, its characteristics and  fundamental
considerations against environmental vicwpoints are summarized as follows:

Water Resources

Scales of water resources are different according to the purpose of water supply. Water
resources with the largest scale is for portable use; the area of each weli field of Planl
and Plan2 has the scale of 5,130 ha (9,500 m x 5,400 m). Plan 3 is 1,100 ha (5,500 mx
2,000 m). These areas are formed in desert lands and there are no inhabitants. Also,
valuable species of wildlife and plants can not be found in these areas.

Therefore, forced displacement of inhabitants by land acquisition is not needed; and
special considerations against other environmental viewpoints are also not needed.

On the other hand, water resource for irrigation of Plan 4A, 48 and 4C and conﬂmon use
of Plan 5 consists of a well; and these wells will be established in the inside of irrigation
arca and residential area. These plans will not seriously affect the environment for
small-scale size. 1lowever, development of new well in these areas should be carried
oul considering the effect against existing wells.

Life of Aquiter

The increase of water demand by the growing population threatens to deplete the

aquifer in the area. According to the study of water balance, life of the aquifer in the
Study Area is estimated as 143 years if all the water demand in South Sinai depends on
groundwater source. Also, life of the aquifer is estimated as 268 years if alternative
water sources are used.
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There is room for discussion in the length of life of the aquifer; however it is obvious
that storage capacity of groundwater is limited. Especially, groundwater in the Lower
Cretaccous Aquifer is se-called Fossil Water because it is never recharged by present
surface water and is not sustainable. Therefore, development of groundwater in the
Lower Cretaceous Aquifer should be carefully carricd ont under the strict management,

Development Water Capacity

Total development water capacity in potable water sector is 118,880 m*/day; and about
550,000 persons can get the benefit of development plan. Considering the total
population 39,009 of South Sinai in 1996, the scale of development plan can be
realized.

Also, total development water capacity for irrigation water is proposed in 37,100
1113/day; and then agricultural land of 2,268 ha is newly irrigated. Agricultural land of
South Sinai in 1994 was 1,400 feddans {588 ha).

On the other hand, increase of water consumption leads o increase of wastewater. Ras
Sudr, Nuweiba and El Tur are the largest benefit area of development plan. Especially,
Nuweiba that faces Gulf of Aquba is included in ABU Galum Managed Resource
Protected Area. At present, wastewater in these cilies is mostly treated by means of
oxidation pond system. The treated wastewater is lost through evaporation and

infiltration to underground; and then a part of wastewater is reused for irrigation.

However, existing wastewater treatment facility is impossible to teeat the increased
wastewater. Therefore, the countermeasures including the improvement of wastewater
treatment facility should be considered.

Conveyance Pipelines and Pressure Reduce Tanks

| Conveyance pipelines of Plan 1,2 and 3 have each length of 64 km, 181 km and 9 k.

In these, the route of Wadi Watir in Plan 2 is formed in deep narrow valleys; and it has
superior landscape. This arca also is proposed as new Protected Area, namely Taba
Protected Area.

Almost of pipeline are conslructed along existing road and pipe is buried. Therefore,
the construction of pipeline will not seriously affect environment.

Other Environmental Issues

“(8) Waste” and “(20) Soil Contamination” are not fallen into the “ B” category. The
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reasons are that these items are not aftected “directly” by development plan. However,
development plan will Iead to the following indirect effects on environment.

Solid Waste

The problems of solid waste management and disposal are reported in St. Catherine
arca. Despite the existence of an official dump and an incinerator in St. C_athcrinc, solid
waste, particularly plastic bags and paper is mostly disposed of ha[ihazardly. The
existence of such foreign articles in the environment disturbs wildlife, and represent a
danger if they ingested. Further more, the availability of excessive amounts of
discarded food items leads (o the unnatural increase in the population of certain
scavengers. As an example, the dramatically increase of the Brown-necked Raven (a
sort of crow) is recorded in the St. Catherine area. The increase of feral cats and dogs is

also known; and they cause damage to populations of small mammals, small birds and
reptiles.

These problems have been cansed with the increased numbers of visitors and residents
at St. Catherine.

A large numbers of immigrant will be received in dé\fe'ldpxneint areas, particularly the
areas in Plan 1, 2 and 3. At the same time, increase in domestic and other human wastes
will also occur. Therefore, measures of solid waste disposal in development area
should be considered. Solid wastes should be collected, stored, and placed in
municipally managed landfills,

Soil Contamination

Agricultural lands of total 2,268 ha in Plan 4A, 4B and 4C arc newly developed by
supply of irrigation water. In these arcas, agrochemical will be 1ised_for the purposed of
intensification of agriculture; introduction of high yielding varieties and new crops.
However, utilization of dgrcchemical will causc soil contamination, if continuous

application of agrochemical with high residual toxicity or excessive use of

agrochemical is conducted.

Utilization of agrochemical should be carried out with definition of criteria on

agrochemical with high residual toxicity and employment of strict regulation on use.

ii1) Soil Salinization

Soil salinization is caused through unsuitable management of irrigation water,
particularly in arid zone. It is a phenomenon in which soluble salts accumulate in the
surface layer of soil. Crop growth is consequently adversely affecled; and then it
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reaches in decrease of land productivity and deterioration of fand. These phenomena
were observed in a part of agricultural lands of the Study Arca.

Therefore, the management of irrigation water in development area should be cairied
out considering the problem of soil satinization. As mitigation measures, attention to
impact to lower reaches inirrigation and drainage, the formulation of cropping pattern
including time required for desalinization, introduction of salt tolerant crop and
alteration of tand use; cle. are needed.

Evatuation of Groundwater Storage
Quaternary Aguifer in El Qaa Plain

As discussed in Chapter 1V, additional 3,000 m*/day of groundwatcr development will be
allowed in the Quatemary Aquifer in the Et Qaa Plain. It becomes 12,415 m’/day of yield
in total, The water demand in the El Qaa Plain will reach to this amount in 2007,

Therefore, other water source shall be provided to meet increasing water demand afier
2007,

Lower Cretaceous Aquifer

Water demand in 2017 is estimated in Chapter IV, They are tabulated below.

Item Volume
__i) | Available groundwater volume |13 I9x1m
__ii) | Groundwater flow rate to North Sipai: 1 38x1 _(}6 m’year ga_[_______
_iii} | Existing groundwater extraction: 0.76 x 10 m{;'gggwﬂi
iv) | New development volume forPlani: ~ 120.99x l{)E n/year
v} | New development volume forPlan2: |12, 78 x 10 mjlyear )
vi) | New development volume for Plan 4: 13.54 x 10° m*/year

If all the devclopment plans 1, 2 and 3 will be attained, total water demand will become
49.45 x 10% m*/year. Therefore, life of available groundwater storage is calculated as
shown below.

13.9 x 10° m*,/49.45 x 10° m%/year = 281 (ycars)

This calculation means that the life of Main Block of the Lower Cretaccous Aquifer is
about 281 years, provided that development plans 1 to 3 are carried out.

On the other hand, according to the NPDS, agricultural development in the Central Sinai
area (Malha, Sudr El Heitan and Themed) intends to use flood water of the Wadi El Arish
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instead of groundwater. If this idea will be applicd, the lifc of available groundwater
storage is,

13.9x 10° m> /35.91 x 10° m¥/ycar = 387 (years)
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Tablo 7.4-4 {1) Checkiist of IEE (Groundwater Development) for (Plan 1)

tivaly

' ﬂo Trems Deseription ation Reasons
A. Soclal Emvirooment . e
Resettlement by 1and ocgupation (transker of ) Muost of developacat plan 15 propased in eon-residential
) Resettlement rights of tesidence Lind o nership) C arcas Therefore, forced displacement of inhabitants by Yand
A acquisition is not neaded .
Economic t.oss of production base (tand, ete ) and change Feonomic activitics ar¢ prompted Fspecially, agnicobtoral
(4] Adiivitics of economic strocture = C outputs will increase by supply of irigation water. Teurism
_______ o e vl be also developed by increase of water supply.
Teaftic and Jnpacls 0;1 existing traftic. schools. hospitals No wells are proposcd in public facilities, Pipelines are
(3) | Public E‘P traflh 8 \ pocid ) » ROSPLAS, C buricd structure.,
Facilitics ete. (e g, traflic jam, accidents
n Splitefl Scparation of regional communities by hindranee c Most of developarent plan is carried out in ron-residential
Communitics of regional traftic T ) areas. Also, pipelines arg buried structure,
5 Cultusal Loss of deterioration of cultural propertics, such C Mo dey elopment plan is propased in the arca of cultural
Propesty as temples, shrines, archagological assets, ¢i¢ propadly.
Water Rights ) o o No overdrafl that causes towering ofgrouGQ\\alCI s
® and Rights of Qbslructson of (ishing rights, irrigation and water c proposed. However, dc\‘-:lgpmcnt ef\\_clls_m Bedouin
Common rights coinz?zumiy shoutld be carricd oul considering the location of
- o existing wells, o _
Pubhc health condition will be improved by water supply.
) Public Health \\’orscning of health and sanitary condition due N [-‘.spcci‘ally, improycsgcnl of public healh ¢ondilion in
Condition to generation of gabage and appearance of C Bedouin communily s expected, becanse much of the welt
harmfol insects water, particularty shaltow well water ts unsuitable for human
consumplion.
Generation of consteustion waste, surplus soils Gcnera:i?n ofconsyuction wastes is small. ﬂO\s:C\'fl’.
(8) | Waste studge, domestic waste, ¢l ’ ' C increase in domestic and other buman wastes will oecur due
L A to poputation increase by development ]
@) | Harard Risk) ]ncr.ease in risk of cave-ins, ground fasture and c There is no facilities plan that causes hazard and nisk
] accidents
B, Natural Envirooment
(10) Topography Change ot: valuable topography and geology due c Large-scale reclamation works are not needed; therefore, the
and Geology to excavation and earthfill changes of topography and geology are small,
an | Sot Frosion Topsoil :ros!on by rainfall afler fand reclamation c lmgc-scalc rectamation works are not needed; therefore soil
or deforestation erosion do not occur. _
(12) | Groundwates Lowcﬁng,’of ‘groundwater table dus to oyerdralt C Development aguifer bears a vast water volume.
and turbid water caused by construction work
1) Iiydrological Change gf dischargif and water quality due to c There's no natural protected zone along the coastal line
Situalion reclamation and drainage
(13 | Coastal Zonc Coa}!af cjrps_ioy_\ and segiime:_xlalion due to change c No development plan is proposed in coastal zone
of littoral drift and reclamation
{15) Fauna and Intef_ruption of reproduction or extinetion of c No vatuable species of fauna and flora inhabit in
Flora species duc to change of habit condition developmeant areas.
Change of micro-climate, such as temperature, b.arge-scale reclamation works are not needed, therefore
{16) | Mcteorology wind, ete, due to large scale reckamation and C meteorotogy in development areas is not affected
] construction
Deleriocation of acsthetic harmaay by stuctuses Lecation of pressure reduce tanks :m Wadi Watir shoutd be
{17} | Landscape and topogeaphic change by rectamation C selected considering the conservation of fandscape because
) ‘ this section is blessed with supericglandscape,.
C, Pollution
) ) Pollution rause& by exhiaust gas of (oxic gas Exhaust gas by drilling mfachines under c?nslfugtiqn will
(18) | Air Polluiion from vehicles and Tactories C generate, however the period of construction is imited Also,
I ' there is not facilities plan that generates toxicpas. |
(9) Water Water pollution of river and groundwater caused C Construction scale is relatively smatl against thg projest and
Poflution by drilling mud and oil there’s no natural protected 2one along coastal line,
Soil contanination against ageicultural lands will oceur by
(20) Sail Coatamination caused by discharge oc diffusion c utilization of agrochemical, ifcontinu_c»us applicaiipn of
Contamination | of sewage or tovic substances agrocheniical with high residoal loxicity or excessive use of
L agrochemical is conducted.
: MosL of drillings and operation of pumping machines are
@y Ngise and Generation of noise and vibration due to drifling c conduc_tcd in rsc\n-_'inhabita.m area. Pumping rpathincs ir_)
Yibation and operation of pumping machines Bedouin community consist of smali-scaje size, and noise
and vibration of maching is also smail
Land Deformation of the tand and land subsidence due Exploitation of groandwater will be conducted und\“: suitable
(22) Subsidence ta lowering of groundwater (able C management, berefore, land subsidence by excessive
h exploitation of proundwater will not eccur.
Fensive Exhaust gas by dritling machings under construction witt
{23} 8;;?31“ Gengration of offensive odor and exhaust gases C generate, howevee the period of construction is lintited. There

are not facilitics that penerate offensive odor.

Evaluation; A: Serious impact, B: Some impact, C: Very small inspact
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Table 7.4+1 {2) Chacklist of IEE (Groundwater Dovelopment) for (Plan 2)

Ervironmental

No Description Evaly Reasons
ftem alion — -
A. Soclal Enviropment S e S —
) e Mast of development plan is proposed in pon-residential
()] Resetilement 5;;2‘??:;&32:"&%‘; E‘;:ﬁ_%g')amm of C arcas. Theeelore, fom‘:i displacement of inhabilants by fand
- . . acquisition is not needed.
_ Eeanamic 1.oss of production base (lznd, ¢te ) and change Economi¢ activities arg prompted. Fspccually. aancultural
# Activifies of cconsmic stiuctue C outpuls will increase b), supply of irrigation wates. Tourism
o - o ] wiN e atso developed by increase of watersupply. |
Traflic and Tmpacts on existing traftic, schools, hospitals Mo wells are proposed in public Facititics. Pipelings are
) P”b.h,c. 3 ¢lc, (& g, uaffic jam, accidents) ¢ buried strusture, ‘
Facilities R o ]
(4 Splitof Separation of regional communities by bindrance c " Moast of developmeat plan is cariied oul in non-residential
| Communities of regional traflic arcas. Alsa, pipelines are buried structure.
(5) Cuttura) Loss or deterioration of culivrat prop~.r!us such c No development plan is proposed in the area of cultural
X Property | astemples, shaines, archacological assets, ¢te. property.
Weter Rights . o L No overdeaft (hat causes fowcering of grounduater is
@ | and Rights of Qbmmmc-n of fishing vights, srrigation and water C proposgd' However, de\tll?pment of\\§t1l>'|n Bedouin '
Common rights commisnity should be carried out considering the location of
- o existing wells, ]
Public health candition will b¢ § improved by water supply
a3 | Public Iteatn Wotsening of health and sanitary condition due Fspccn_any, rmptow._ ement of public health condition in
Condition 12 geacration of garbage and appearance of c Bedouin community is expected, bccayse much of the welt
harmful insects water, particularly shallow well water is unsuitsble for human
e consumplion,
| - . . Generation of construstion wastes is small. However,
(8) Waste g:g:atéc;s;;in:tal;;hg;\\ aste, surplus sotls, C incrca.@ in domastic and other human wastes will occur dug
. Al o to population increase by devetopnient.
0 Hazard (Risk) !nn:r_easc in msk of cave-ing, ground failure and C There is no facHities plan thal cavses hazard and risk.
accidents .
B, Natora] Evvironment : .
(10} Topography Change Of. valuable fopography and geology due C Large-seale reclamation works are not needed; therefore, the
7 ] and Geatogy toexcavation and earthfill - " ___| changes of topography and gzology are small.
a1y | soi Erosion Topsoil eeasion by rainfall after fand rectamation c Large-scale reclamation works are not needed; therefore sof o
of deforestation erasion do not cocur.
Lowering of groundwater tablz duz to overdraft Development aquifer bears'a vast water volume.
jZ)_ Gmund_‘fi‘_’__ and luzbigd \siler caused by constauction work Cw . i ? s
‘ .. .. - o {ncrease of water consumption keads to increase of
{13) ;‘ig;;ﬁf’“ at g?;:ijg: :;::ﬁei::;“ ater quality due to B wastewater. Incezase of wastewater is expected to have
B ) ___|Limpact against water quality of sea.
(13) | Coastal Zone Coastal crosion and srdt‘mcr'.tarion duz to change No development plen is proposed in coastal zone,
o of littoral drift and rechamation . .
s Fauna and Irtecruption of reproduction or extinction of c No valuable species of fauna and flora inhabit in
N Fiora specics due to change of habit condition development areas,
Change of micro-climate, sech as temperature, Large-scale reclamation works are not needed, therefore
(16} | Metewrology wind, et , due to Targe scate reclamation and C mgteorotogy in development areas is not affected
o R construction - :
Deteriaration of agsthetic harmony by structates Location of pgesspre_mdu-:c tarks _in Wadi Watir should be
(173 | Landscape and {opographic change by reclamation B selected considering the conservation of landscape because
this section is blessed with wpcnor landscape.
_C. Pollation
. e s Exhzust pas by drilling machines under construction will
(£8) | Air Polivtion E‘j‘!}r'\'g:lﬁ;s;g:}a?;ﬁf: 825 O toxic gas C gencrate, however the pesiod of coastruction is limited. Also,
U e . e — o od | thereds not facibities plan that generates toxicgas. |
(19) Water Water poliution of ri\'gr and groundwater caused C Constsuction scale is relatively small agam'i! the pro_;e;t
. Poliution by drilling niud and ofl
Soil contamination against agriceltural lands witl oceur by
20 Sail o Contamination c:aused by discharge or diftusion c wtitization of agrochemical, if continuous application of
Contamination | of sewage of Loxic substances agrochemical with high residual toxlcuy or excessive use of
o agrochemical is conducted.
Mast of drittings and operation of pumping machines are
2 Noise and Genetation of noise and vibration duve to dnlling C conducted in non-inhabitant aréa. Pumping machines in
eh Vibration and operation of pumping machines Bedovin conununity consist of small-scale size; and poise
and vibration of machine is also small.
Land Deformation of the land and tand subsidence due Exploitation of groundwater will bf: conducted und«_:r suitable
(22} Subsidense 0 koaering of grovadwater 1able C manageaent. Therelore, fand s_.ubs:dence by excessive
- ) © exploitation of groundwater will not pogur.
Offerssive ) o Exhaust gas by drilling m:achiﬂes vader c‘_:msl_ru;tio_n wil
23 Odor Generation of oftznsive odor and exhaust gases C generate, however the period of construction is hmited There
are not Facitstics that generate offeasive odor.

Evaluation: A: Serious impact, B: Some impact, C: Very small impact
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Table 7.4-1 (3) Checklist of IEE (Groundwater Development) for {Plan 3)

Frvironmental

Evaly

(¥} Public {¥ealth

Waorsening of health and sanitary condition due
10 gerieration of garbage and appearance of

No Description . Reasons
) Item alioqn
A, Soclal Enviroamtet . T
. Mast of development plan is proposed in nen-residential
settd ; t sfe O . .
( Resettienent i{;c;;g ;'.1 :iﬂ!;gi::n;ja xc‘:ﬁ;ﬁ?ﬁ(t;‘m" erof C arcas Therefore, forced displacemcnt of inhabitants by tand
Bl ol e : smeshp) acquisition Is not needed L
. . Economic activities are prompted. Espevially, sgricultural
¢ 55 ¢ C. hange L LA .
2) i?ﬁf:?k I;??j:f;ﬁ?z‘;::\?ﬁgse (Iand, etc.) and change C outputs will incrzase by supply of ircigation water. Tourism
~> Ry ST will be atso developed by increase of water supply.
) :L‘:}l':' and Impacts on existing traffic, schaots, hospitals, c ]‘:‘;i‘;;]l:rir;.i{:po sed in public facihities. Pipelines are
o ete. (e g, traffic jam, accidents) ’ VR
Fagitities o .- U,
() Splitof Separation of regional conimunities by hindrance C Maost of develapaient plaa is carried out in non-residentiat
Commuanilies of regional traflic arcas. Also, pipelines are buried struclore.
(5) Cultural Loss o deterioration of cultural propedtics, such c No development plan is proposed inthe area of cultural
Property as temples, shrines, archacological assels, el property. ]
Water Rights No overdrafl that causes lowering of groupndwatay v
6 | and Rights of Obstruction of fishing rights, irrigation and water c proposed However, deselopiuent of wells in Bedouin
Commg'-n rights community should be carried out ¢onsidering the location of
L

| existing wells.

Public health condstion will be improved by water supply.
Especially, improvement of public health cond:tion in
Bedouin community is expected, because muach of the well

Condition harmful insects water, particalarly shallow well water is uasuitable for human
consumption. _
. . . Generation of construction wasies is smatl. However,
{8} | Wasie ggg;'fé%’:}:;ﬁgn‘:::‘:f& waste, surplus soils, C increase in domestic and other homan wastes witl occur due
i R ta population increase by development, i
@) | tazacs ®isk) Incr_:iast:l in nisk of ¢cave-ins, ground failure and c There is no facilities plan that causes hazard and risk
. accidents
| B, Natural Eovironment :
('l 0 Topography Change of valuable topegraphy and gealogy due C Large-scale reclamation works are not needed; therefore, the
and Geology to excavetion and earthfill charges of topography and geology are small
(1) | Soil Erosion Topsoi! erc-Si_on by rainfall after land reclamation C Larg_e-sca!e reclamation works are not needed; therefore soil
‘ot deforestation erosion do not occur.
S ey . Developmiznt of wells in Bedouin community should be
{12) | Groundwater ﬁ;‘:&:g?fi&g?:;::g;‘acbo'i d“:j;got:: i‘g:: n B carrizd out considering the effects against existing wells such
L ¥ cons as lowering of groundwater table,
(43 Hydrological Change (_)!' discharge and water quality due to c Censtruction scale is refatively small against the project and
Situation reclamation and drainage there’s no natural protected zone along coastal ling,
. Coastal erosion and sedimentation due to change . Mo development plan 1s proposed in coastal zone
(b4) | CosstalZone | ¢ vivtorat deift and reclamation ¢ ] }
(15 Fauna and Interruplien ‘of reproduction o extingtion of c No valuable species of fauna and flora inhabitin
Flora spacies duz to change of habit condition development areas.
Change of micco-climate, such as temperature, Large-scale reclamation works are not needed, therefore
(16} { Meteorology wind, etc., due to lasge scale reclamation and C meleorology in development areas i3 not aftected
coastruction
Deterioration of acstheﬁc harmony by structures Lecation ol’p.r cssue reduce tanks _in Wadi Walir should be
{173 | Landscape . . : B selected considering the conservation of landscape because
. and topographic change by reclamation . D, " A .
this section is blessed with superior bandscape.
C, Pollution
) Poltition caused b; exhaust gas or Loxic g3 _E’d\ausl gas by drilling m:'ochines under c?nsl‘mcltio.n will
{18) | Air Pollution from vehicles and {aciories C generate, however the period of constroction is limited. Alsa,
. _ | there s not facilities plan that generales toxic gas.
19) Water Water pollution of river and groundwater caused C
Pollution by drilling mud and oil
Seil contamination against agricuttural lands with oecur by
20 Soil Contaminatico caused by discharge oc diffusion C uii!ization_of ag,foch?mical,_ ifcomia_u?us application of
Contamination | of sewage or tovic subslances zgrocheimical with high residual toxicaty or excessive usg of
agrochemical is conducted.
Most of drillings and operation of pumping machines are
Q1 Neise and Generation of noiss and vibration du o drifling c condu;:t'ed in non—_iﬂh'abilafnr. area. Pumping machines in
Vibration and operation of pumping machines Bedouin community consist of small-seale size; and noise
and yvibration of machiae is also small.
X . g Exploitation of groundwater will be condudcted under suitable
2n IS“:?]‘:‘ dence g"&:‘:ﬁggl?g;:z;glj;;ﬂ;?: svbsidense due C mana_gcn:xenl. Therefore, 1and subsidence by excessive
exploitation of groundw ater will not occur.
. Exhaust gas by riliing machines under constroction will
{23} gdﬂ;::.sue Generation of offensive odoe and exhaust gases C generate, however the period of construction is limited, There

are ot facililies that generaiz offensive odor.

Evatuation; A: Serious impact, B: Seme impact, €: Very small impact
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Tablo 7.4-1 (4) Checklist of IEE (Groundwater Development) for (Plan 4)

Na Environmeatal Dieseription F.w:alu Reasons
Ttem aton
“A. Soclal Envirenment e e
. Mast of development plan is proposed in non-residatial
Resetidement by [and occupation (transfer of \ . X - .
W) . N A stants 3
(1) | Resetiemeny rights of residence, tand ownership) C areas. Ha;reforc forced displacement of inhabitants by fand
N - acquisttion is not needed.
: - Economic activities are prompted. Especially, agricultural
2} 5'\5:?::{::2: IO'?: ;‘; 5:33 L;?::E?:::ﬂ {1and, eic) and change C outputs will increase by supply of icrigation water, Tourism
will be also developed by increase of water supply,
) p TP IR TN
T“‘m" and Tmpacts on exssting traftic, schools, haspitals, o » ells are proposed in public facitities. Fipelines acc
(3) Public L s _ C buried structure.
s ete. {e g, traflic jam, accidents)
Fociiies |~ =
@) Splitef Separation of regional communitics by hindrange c Most of development plan is carried out in non-residential
Communitics of iegional UatTic : arcas. Also, pipelines are buried structurg.
) Cultural b 053 or deteriaration of ¢ultural properies, such C No dcw!opmenl plan is proposed in th area of cultural
Property as temples, shrines, archacological assels, ¢fc. property.
' ; No overdraft that causes lowering of groundwatec is
Water Rights Ob . Lo R
. stroction of fishing rights, irrigation and watey propased. Howewer, developaent of wells in Bedouin
(63 | andRightseol | 5 C N
Commen rights comniunity should b2 carried out conndenng the location of
existing wells.
Public health condition will be improved by water supply.
. Waorsening of bealth and sanitary condition due Especially, impm\emem of public health condition in
(7 Public Health v
" 10 generation of garbage and appearance of C Bedouin community is expected, because much of the well
Condition o
harniful insects waler, particularly shattow well waler is unsuiteble for human
. consumplion.
: . - Generation of construction wastes is small. However,
! 5 1l . ) . s . ) '
(5) | Waste Generation of construction waste, surp tus soits, C increase in domestic and other human wastes witl occur due
sludge, domestic waste, e, e
o population increase by development.
© | tazard Risky Increase in tisk of cave-ins, ground failure and c There is no facilities plan that causes hazard and ris
accidents :
B. Natural Eavironment : : .
{10) Topography Change of valuable topography and geology due c {arge-seale rectamation works are not needed; therefore, the
and Geology to excavation and earthfif) : ¢hanges of lopagraphy and geology are smiall.
. . i ion by rai < i - h il
11y | soit Erosion Topsoil chS:_m h} rainfall after land reciamation c Large-scalereclamation works are nol needed; therefore soi
| or deforestation ¢r0sion do not occur.
02) | Groundwater Lowering of groundwater tabie duc o overdraft C Development aquifer bears a vast \_»aler g*olume.
and turhid water caused by constriyction work
. » . . . Increase of water consumption feads to facrease of
: : ' d wat : : ;
{13) ".) dm_! ogical Change grdxscbargcl and water quality dut 1o B wastewater. Increase of wastewater is expected (o have
Situztion recfamation and drainage : ; .
: impact against water guality of sea.
X Ston ) i I i »tan i sed i .
(11 | Coastal Zene Coqslal erosion’ and sedimentation due to change C No development ptan is proposed in coastal zone
of ittor 3 drift and rectamation
(15) Fauna and Interruption of seprodustion or'extinction of c No valuable specics of fauna and flora inhabit in
| Flota species due to change of habit condition development arcas. '
Charge of micro-climate, such as lemperature, Large-scale reclamation works are not needed, therefore
(36) { Meteorology wind, ete, due 10 farge scale reciamation and C meteorology in development aseas is not affectzd
- constrection . : : :
) Detericration of aesthetic harmony by structures Loc?uon of pressure “d.u“e Eanlfs in Wadi Watir should be
{473 | Lendscape and topographic change by reclamation B sefected considering the conservation of tandscape because
' posrap ¥ this section is blessed with superior landscape.
C. Poliution B
. i . Exhaust gas by drilting machines under construction will
(18) | AirPellution Pol!un.on_faused by exha_usl Bas Of toxic gas C generate, however the period of construciion is limited. Also,
from vehicles and faclorics - SR .
i there is not facilities plan that generates foxic gas.
Water Water polivtion of river and groundwater caused Dritlings have possibility that ozcur water poltution.
{19) . e ;- B Especially, drillings in Bedouin community shonld be
Pollution by dritling mud and oil
conducted considering efect against existing wells.
. Soil contamication against agriculiueal hands will occur by
20) Sol Contamination caused by discharge or diffusion < utitization of agrochentical, if continuous application of
Contamination | of sewage or toxic substances agrochemical with high residual toxicily or excessive use of
agrochernical is conducted.
Most of drillings and operation of pumping machings are
21) Noise and Generation of noise and vibzation due to drifling C conductad in non-inhabitant area Pumping machines in
Vibration and operatica of pumping machings Bedouin community consist of smatl-scale size; and noise
and vibration of machine is also small.
Land D:zformation of the land and land subsidence due Exploitation of grounduater will be mnduclcd_ Und?'. suitable
@2 . . C management. Therefore, Eand subsidence by excessive
Subsidence to Jowering of groundwater table R p N
| exploitation of grosndwater will not occur.
Offensive Exhaust gas by drilting machines under construction will
(23} ()d(;t Generation of offensive edor and exhaust gases C gererate, however the period of construction is limited There

arg not facilitics that generaie offensive odor.

Evaluation; A: Serious impact, B: Some impact, C: Very small impact
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Table 7.4-1 (5) Chacklist of IEE (Groundwater Devalopment) for (Plan 5)

No | Fm uﬁ-?:;gntai Description [u:ﬁf: Reasons
A Socll Fovlronmemt .~ o - o o
i : L Maost of Sevelopment plan is proposed in non-residential
{1) Resettfement ﬁ;ﬁi‘ ::;':i;‘dii::ngﬁcs\ﬁ?i‘; i{;:)an;ﬂr of C areas. Therefore, forced dispracement of inhabitants by 1and
T i atquisition is not negded.
Economic Loss of production base (land, ¢1¢)) and change Econers "’ ac_livitics are prompled .HS.P“.ia“y‘ agri;:ltnirur.al
(03] Activities of econamnic structure = C outputs will increase by supply of inigation wates. Tourism
R b it be also developed by increase of water supply. B
(i 1 3 o H S aulepin ] A
& :L?;.?.t and Empacts on exivslir'\g uamcz, schoots, huspitals, - ?ﬁ:jll:é\lr:lfrr:pos;d in public factlitics. Pipelines are
Facilitics ete. {eg, traflic jam, accidents)
4} Splitof Separation of regional communities by hindrance c Most of development plan is carred out in non-residentint
Communities of regional (raftic areas. Also, pipelines arg buried structure.
) Cuitural Loss or dc!eriolraﬁon of culmra! propeities, such c No development plan is proposcd in the arca of cultural
Property as lemples, shrines, archacological assats, ete. | propeity. I
Water Rights ) L o No overdrafl that causes lowering of gmun‘dwatcr is
(6) and Rights of Qbstrucuon of fishing rights, trrigation and water c pmposed_. However, dc\'elc_)pment of wells in Bedouin
Common rights communify should be carried out considering the lacation of
existing wells,
Pubtic health condition will be improved by water supply.
| Public Itealth Worsenin}_,', of health and sanitary condition due Especially, improverent of public heahth condition in
Ceadition to geaeraticn of garbage and appearance of C Bedouin comamunity is expected, because much of the well
harmful insects waler, particularly shallow well water is unsuitable for human
consumplion.
s . N ! . Generation of construction wastes is small. However,
{8) Waste g;geLatémg;fi‘zi::;ing?f‘a”"[e’ surplus sells, C increase in domestic and other human waskes will occur due
o - e to pogulation inciease by developient.
@) Hezard (Risk) lncr_e’ase in risk of cave-ins, ground fadure and C There s ro facilitics plan that causes havard and risk.
accidents
B, Natural Environment
(10) Topagraphy Change °f. valuable topography and geology due C Large-scate reclamation works are not needad; therefore, the
and Geology to excavation and earthfill changes of topagraphy and geology are smalk.
(a1 | soit Erosion Topsoil cmsi_on by rainfall alker {and reclamation c lmg:e-scafe reclamation works are not needed, therefore soil
or deforestation grosion do not occur.
s , . Develapment of wells in Bedouin community should be
(12} | Groundwaler - :ﬁ;f::gigdﬂig;u:::;:;eglaz;iil:s tl(.) meff?ﬂ B carried aut considering the effects against existing wells such
' ¥ constiuction war as lowering of groundwater table.
(13) l-[‘ydrol[ogical " | Changs !;_Jf dischargc? and water quality dug to C Devetopment aquifer bears a vast water volume,
Situation reclamation and drainage
(8 | coastal Zone Coavsla! eros_ion and sedimantation due to change C No development plan is proposed in coastal zone.
of tivtoral drifi and reclamation :
as) Fauna and Interruphion of reproduction or extinction of c Na valuable species of fauna and tlora inhabit in
tloca species due lo chanpe of habit condition development areas.
Change of micro-climate, such as temperature, Large-scale reclamation works are not needed, therefore
{16) { Meteorology wing, ¢t¢., due to barge scake reclamalion and C meteorology in development areas is not affected.
construction o
Delesioration of acsthetic harmony by structures Lacation of peessure redine tanks f'n Wadi Watir should be
{17) | Landscape and toposranhic chanse by reclanati ” B selected considering the conservation of [andscape because
poBraphic & by peclamation this section is blessed with superior fandseape.
C, Polintion
. . n Exhaust gas by drilting machings under construction will
(18) | Air Pollution goo‘r’n;"\l:giﬁr:si:;?ae"gﬁu“ gas orfouic gas C generate, however the period of construction is limited. Also,
ctonics there is not facilitics plan that generates [ONIS gas. .
Water Water pollution of river and groundwater caused [?n?!!‘ﬂ_gs ha\e_ ppsafl:'riht) I.hal_o-\:cur ater ploﬂuhon‘
(19) Potlution by deilling mud and oil B Uspecially, deillings tn Bedouin community shoutd be
conducted considering effect against existing wells.
Soil contamination against agricultural lands wiil oceur by
20) Soil o Contamination caused by discharge or diffusion C utitization of agrochemical, if continuous applitali_on of
Contamination | of sewage or toxic substances agrochemical with high residual toxicily of excessive vse of
agrochemical is conducied
Most of drillings and operation of pumping machines are
1) Noise'and Generation of noise and vibeation due to drilling c conducted in non-inhabitant area. Pumping machines in
Yibration and operation of pumping machines Bedouin community consist of small-scale size; and noise
and vibration of machine is also small.
Land Deformation of the 12nd and 1and subsidence due Exploitation qr groundwates will bc conducted under suitable
(22) Subsidence 1o lowering of proundwater (ab] C management Therefore, Tand subsidence by excessive
ubsidens owening of groundwater tasle exploitalion of groundwater will not occur.
Offensive . Exhaust gas by driffing m:’zchines under c-j)nstlruc.lio'n' il
{23} Odor Generation of offeasive odor and exhaust gases C generate, however the period of construction is limited. Theee

are nol facilities 1hat generate offensive odor.

Evaluation; A: Serious impact, B: Some impact, C: Very small impact

Vii-23




é

|

{Aeams Anenb . . uonerado
Iagem otporzad) Surronuot ,ﬁ . monTdLn W 2{qe; Iotempunos YRIPIIAD AQ PISTED
Jo vonmusweldm] 'y i 20f 2empumors Jo Auuenb a1 Jo Furzamol] 2z Aq posned 3|QEL 1IEMPUNOIS
SOUI[I0L] JWAULRAL | 281 o vonEzIn) 'C | Anpenb 1orem 30 UONRIOLINIT 30 BuuomoT T
a8emas 10 jeswanoxdwy ¢ "PAAISQO STIQEL | JOYEMPUTIOZE JO LOURZITNN S ~ 1o1em AppNu Jo
werd  ; zorempunosd Jo 8UUSMOT 7 | - 19913% PmoMm (SWIILD) S[[am : 950 o1 pue-SuI[[LIp
OTIRZILIN IDIBMPURIOLD) ' T _ wounjjod xmem AQ pajoalre JO LONONIISUOD AU AQ paAsTED ¢ ueld JO AMUNUILIOD - AQ 13A2] pUMOIS uonajod
| YRIPISAC JO UONOLASHY '] | 24 ATU S[I9M MOTTRTS | uonnjjod IMEMPITOLD * wIROpeg Ul S[aM (1 " Jo surqInIsK] (| sarem (61)
1 H N .
{10 ‘0700 udsac) ©SHI0M UOTIBLRIONI
adeaspue] pue SRRy | TR0 " 30 vonmuewadwy ‘7
UMl AuotleH "7 ! Kq-528uey2 amyderSodoy : adeaspue] zoladns
m Sanoe) sdeospuer Joltadns ! - almonIIS AQ AUOULIEY 7 ueld Ul em MM Bage Ul AQioe)
JO UOnEI0T JO MIADY "1 IRIM 2ATE JO S0URISIXT T | SUOISHE JO UORBIOUNAT * IPEA SO SIn0L 3y 'L Jo uouanmsue) | odeaspue (L]1)
! : . )
! m cwId 30 |
"ﬁ JUL 73 UT 21EMBISEAN T |
(Raaans Arenb ‘1oM0] 01 Aouapual Zueld .
somem otpouad) Souotrmow | juedas v sey (Avg zang ‘Aeg i JO qRUR( PUE BQISMIN uendumsuod
Jo uonmuowadx] ‘7 | vqEbY) TS W ftrenb 1018m 7 | | UT IRMOISeAN T I29EMm 1O 358IUL
samqoey | sauIIe} - I1EMIISTM DTSIWOP [ weld JO S1pny Nay Aq Iopemasem
JUDTIBIT JTTEMSISTA JUSUNRS T IDTBMIISTA 211 JO SSTAIDUL 9 AQ PISTED pue BWIUSZ DAY IpNS JUSIWOP uonENs
Jo jusEmaadduy 30 Aovedes Sunsixy ‘1 | Anrenb sajem 1o nouRIOUSRQ SEY UT IMBMIISEA '] .joosearou] ' | EatBor0pAY (£1)
(e1qes uoneSin _
I31eMpunols JO UORRAIISGO oy Jorempunosd yo Aguenb |
srpotiod) SmroTom oy v 30 nomRZIIN ‘v
3o vonwudwardnr ¢ . S[[om Sunstxa
(Arond usard oq prnoys 3O 3[qEs JtempUnod £aTe 3 UT 5N
asn Smar Joy Jerem) wepd - 3R Jo Sunemoy ¢ Iempunols agy 3dope Aew ¢ ueld JO Auntumod
L uOnEZNIN INTMPINOID 7 -$190dUIl SNOLIFS DALANOX UIYM S{[oM JO UOUSTBTXT * UMOpag W S[1oM, T
' T 01 pual S[[am MOIEUS T s[[om Sousixe Jo Qe | AP pUR gy vy meld | uoneiado :
ﬂ uonediin JO UOnNASSY ([ | Si[om Bunsixs jo ouNSTXY | | 01empunosd oup jo Suamoy ([ | w1 uonedisl Loy s[Iam | U U YRIPISAQ) *] | I9lempumozn (Z1)
i nonenRAY ,f moedwy _ wWNy
_ SAINSBIMLINUNO]) 7 0] SX03e T [JIR[) ,_ [RI0I0IUONIATTY S50 | MY Lpmyg M ase]) | sPEdWY Jo SISAE)) | [WUIWTOIIATY
SOJNSESULIGIUNOY B pue joedwlj feruswucliaug  2-¢°L e|qel

VII- 26



Chapter Vil Conclusion and Recomesendation

CHAPTER VIiI CONCLUSION AND RECOMMENDATION

8.1

Q)

2)

&)

{4)

Conclusion

Through the Study, Hydrogeological Map and Groundwater Lvaluation Map has
prepared covering the both South Sinai and Notth Sinai.  These investigations included
the following:

a) Revision of the Geological map for South Sinai.

b) Preparing a complete inventory for all the existing wells in the study arca.

¢} Condueting geophysical surveys, which resulted in the preparation of geoelectric,
profiles for Egma and El Tih Plateaux, El Qaa Plain and Major wadi arcas, and the
delineation of the basement of the Lower Cretaccous in the Central Sinai zone.

d) A total of 6351m of test wells were drilled concentrating mainly in the El Tth and
ligma platean where no test wells had been drilled before. The well drilling
program included observation of stratigraphy, pumping tests, water quality analysis,
age dating analysis, grain size analysis and fossil analysis.

The compilation of the above mentioned two maps is the main and most important
outpul of this Study because they serve as the basis for any future groundwater
development and insure efficient use of investment in this field.

The study concluded that the groundwater volume in the Main Block of the Lower
Cretaceous aquifer is about 100 billion cubic meters of good quality water (DS less
than ISOO mg/l, drinking water quality). Hydrogeological analysis and age dating
analysis revealed that this water is non-renewablc fossil water.  Estimating that about
14% of this stored water could be tapped for consumption, the available resources could
meet the water demand level of the target year of NPDS of about 50 x 10° m*/year for
more than 280 years.

Due to the importance of the aquifer in the Et Qaa Plain because it is the main water
resource for the South Sinai Capital of El Tur City, detail investigation of that aquiler
was made includ'ing computer simulation.  The results of the study revealed that due to
the limited rechargé of that aquifer, it could meet the water demand level of EI Tur City
in 2007 without serious saline water intrusion. Water demand beyond that level should

be met through as water resources such as Nile water or desalination of seawater.

A water development scheme based on the water demand of the NPDS is proposed.
Preliminary investigation of the feasibility of the proposed projects has been conducted.
Although the results of the feasibility show that the EIRRs for the proposed projects are
relatively low, this does not mean that the proposed projects should be discarded. In
arid zones such as Sinai, the availability of groundwater resources could be onc of the
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most important factors for the cxecention of the projects.  Since the Study concluded
that groundwater development potentiat of the Quaternary aquifer in ¥l Qaa Plain and
the Tower Cretaccous aquifer could meet the water demand of NPDS, the proposcd
projects are worth to execute as basic infrastructure for NPDS,

An Initial Environmental Examination was conducted for the proposed projects which
revealed that the implementation of the proposed projects will not seriously alfect the
environment and thus an Environment Impact Assessment is not required,

A new groundwater aquifer has been found at the Southern reaches of Ll Qaa Plain,
however, the present study conld not cover its stze and hydrogeological feaiuees.

Recommendations

New groundwater aquifer was confirmed in the south of El Qaa Plain. However, its
distribution and hydrogeoltogical featares shall be studiced in detail.

Detailed feasibility study including the assessment of the water supply impact on the
NPDS should be started as soon as possible. Such study should cover both groundwater
and surface as will. The study should include the establishment of groundwater
monitoring system to avoid excessive extraction.  The study for wéslcwalcr treatment
and disposal should be also included in the schemes.

The availability of geod quality groundwater at Central Sinai shoilld encourage the
settlement of Bedouin in that arca.  “This in return will have a very positive impact on
the living standards of these people. More comprchcusivé plans should be prepared
for the Bedouin scttlement in central Sinai.

Number of production well is increasing in both South and North Sinai. They are
tapping groundwater in the Lower Cretaceous f\quit‘cr.‘ Groundwater in the Lower
Cretaccous Aquifer is essentially of fossil water although a litlle recharge is expected
from the surface water. Groundwater dcvclqpmént' of the Lower Cretaccous Aquiter
will lead recession of groundwater level. Coﬁsidcring this situation, groundwater
development in Sinai shall be carried out under proper control system. = Lspecially,
careful altention shall be paid to the change of groundwater level in the development.
Irom this poihi of view, groundwzitér level monitoring shall be property continued vsing
automatic water gauges installed in the Test Wells.
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