REUSE OF AGRICULTURE DRAINAGE
WATER IN IRRIGATION
(CASE STUDY IN WESTERN DELTA)

By

Mohamed Saad Abbas Mohamed

B.Sc. Agric. Sc., (Agriculture Engineering) Alexandria
University (1977)
M.Sc. Agric. Sc., (Soil Science) Bari Institute, Italy (1990)

A Thesis Submitted in Partial Fulfillment of the
Requirement for the Doctor of Philosophy Degree
In
Environmental Science

Department of Agricultural Science,
Institute of Environmental Studies and Research,
Ain Shams University

2009



APPROVAL SHEET

REUSE OF AGRICULTURE DRAINAGE
WATER IN IRRIGATION

CASE STUDY IN WESTERN DELTA

By
Mohamed Saad Abbas Mohamed

B.Sc. Agric. Sci. (Agric. Engineer Sci.), Alexandria
University, 1977

Master in Irrigation Sci., MAI, Bari, Italy, 1990

This Thesis towards a Doctor of Philosophy Degree in
Environmental Science has been approved by:

Name Signature

Prof. Dr\ Mohamed El-Sayed EI-Nennah ...
Pro. of Soil Sciences - Faculty of Agriculture, Ain Shams Univ.

Prof. Dr.\ Mohamed Yosef El Ansary ...
Prof. of Agric. Eng. Sciences - Faculty of Agriculture, Banha Univ.

Prof. Dr.\ Mohamed Nabil Abdel Azim El Awady .............
Prof. of Agric. Eng. Science s -Faculty of Agriculture, Ain Shams Univ.

Prof. Dr\ Mahmoud Mohamed Hegazi ...
Prof. of Agric. Eng. Sciences - Faculty of Agriculture, Ain Shams Univ.

Date of Examination /12009



REUSE OF AGRICULTURE DRAINAGE
WATER IN IRRIGATION
(CASE STUDY IN WESTERN DELTA)

By
Mohamed Saad Abbas Mohamed

B.Sc. Agric. Sc., (Agriculture Engineering) Alexandria
University (1977)
M.Sc. Agric. Sc., (Soil Science) Bari Institute, Italy (1990)

A Thesis Submitted in Partial Fulfillment of the
Requirement for the Doctor of Philosophy Degree
In
Environmental Science

Department of Agricultural Science,
Institute of Environmental Studies and Research,
Ain Shams University

Under the Supervision of:
Prof. Dr. Mahmoud Mohamed Hegazi
Prof. of Agric. Engineering - Fac. of Agric; Ain Shams Univ.

Prof.Dr. Mohamed Nabil EI Awady
Prof. of Agric. Engineering - Fac. of Agric; Ain Shams Univ.

Prof.Dr. Gamal Abd EI-Nasser Kamel.
Prof. of Soils Science-Drainage Research Institute, (DRI)

Dr. Ahmed Abou El-Yazied Abdel Hafez
Lecturer, Dep. of Horticulture, Fac. of Agric; Ain Shams Univ.



s A B S G pall sl aladiu dale)
(Gl g A A )

Ca Aadia ;UMJ
dada (ubs daw daaa
1977 A4S dsala (401 detin) 430130 o glad) (A (a0 5 o085

~5 b -(ha siall Al G ga J gl 21,30 agaall) s asle B iwale
1990 sy

Aduld o) g3 A 3 o J guaad) ciluthaia JlaSiny
o st b

LA gl pud
Al & ganl) ¢ il yal) agaa
uad (e Azala

2009



Dal e 438) gal) dada

s A B S0 cpall sl aladiag Bals)
(Gl g A A )

dada (ubs daw daaa

1977 48l dnala (415 Adib) 401,30 o glal) B (w595 1S
5 (i) adl e Jad 50 ganll) (5 aste B e
1990 Lk

o Aduld o) ) giSa da 3 o guaad) cilillaia Jlasid
Ll a gl
e 50 aglad) acd

lgale 488) galf g Al 1) AdBLL. cuat M8 g

&éﬂ\ diall)
453 Aud) dana /4]

e (e Aaala e 3l A ol YY) AL
6N Chu gy dana/a|

Gl Aadla el N AU - dae ) 3l duaigd) Al
...................... a9l asbinl) 28 Jad daaa /2]
Osad e sl Ao N K e 3l Auaigd) Al
Goaa laaa dgana /2

Osad pe Al Jde ) A Jde ) 3 Aaigd) Ml

......................

2009/ / A8 gall



s A B S G pall sl aladiu dale)
(Gl g A A )

C)Aa.AﬁA;ULUJJ
dada (ubs dw daaa

1977 48l dnala (A1) ddib) 41,30 o glal) B (w535 1S
5 (st adl asa Jad 550 ganll) (5 aste B pteale
1990 Lk

Aiuld o) ) 938 A j3 o J guaad) cililhata Jlagind
L) pglal
a3 e}hﬂ (“‘é
—; ) ) Caal
GJ'IQA.\.AA.AJJAA.A/JJ

ek e daala Aol I A — Do) 3l il and a5 i

29 aadind) e Jaud taaa /4

Ul (pe Anala Ao )3l AN dae ) ) daigll aud — Ao ) 3 duaigd) i
Jals palll) s Jlaa /)

laall &gl gl S pall — i peall Cga dgae IS 55

Ldlall ae il gl daal /8

osad (e Azala Ao )3l A4S — Glial) and — (s 50

33y L

2009/ /ot Al & sl

Laalal) 438) g0 gzl Galas 4 g
2009/ / 2009/ /

2009



ABSTRACT

The objectives of this research are to study the suitability of the
drainage water of EI Umum drain for irrigation, either directly or after
mixing with fresh water to compensate the shortage of fresh water using

two scenarios and study the impact of them on:

- The water salinity of Nubaria canal after mixing

- The water salinity and water quantity of EI Umum drain that
pours into Mariut Lake.

- The discharge of El Max Pump Station (P.S.).

To achieve the objectives, the Umum main drain in the western part
of the Delta is selected to be monitored by collecting samples during the
year (2004-2005) on monthly base.

The field measurements carried out at each sampling loccasion

included discharge measurents and water quality in-situ measurements.

The water samples collected were analyzed for the following
parameters: according to standard method (AWWA) 1998.

e EC&PpH.

e Soluble cations such as Na, K, Ca and Mg.

e Soluble anions such as Cl, HCO3z, COz and SOg.

e Adj. SAR.

e Some Heavy metals such as Fe, Mn, Cd, Cu, Pb and Zinc.

e Boron.

e Total suspended solids and total volatile solids.
i



Dissolved Oxygen.

Biological Oxidations Demand (BOD).
Chemical Oxidation Demand (COD).
Nutrients such as NOz, NHz and POs.

QUALZ2EU model was used to predict the impact of using the

drainage water on the quality of water drained to Mariut Lake, under the

proposed scenarios

The results indicated the following:

The water quality of the drainage water of Abu Hommous P.S. is
better than Shereshra P.S and that of Shereshra is better than that
of Truga P.S depending on the criteria of EC and TDS.

Due to the values of the EC and TDS of the studied locations, the
drainage water can be used for irrigating the salt — tolerant and
semi - tolerant crops with mixing that water with fresh one.

It is recommended to mix the drainage water of the three studied
locations with the fresh water of Nubaria canal depending on
different scenarios as will be discussed later.

The total quantity of the drainage water that pours into Mariut
Lake will be decreased by 1417.95 million m2 /year, which will be
used in irrigation after mixing with the fresh water of Nubaria
canal.

According to scenario (1) the percentage of EL Max P.S drainage
water will be decrease about 63% of the total water discharge of
El Max P.S.



e The water quantity of Nubaria canal will be increased by 1417.95
million m? /year and the EC of the water will increase from 0.40
dS/m to 0.97 dS/m.

e Due to applying of scenario (2) the total amount of drainage water
used will be 775.83*10° m?® /year. As mentioned before of El
Umum drain discharge will be decreased, subsequently the
discharge of EI Max P.S will be decreased by that amount of
water used in mixing with Nubaria canal water.

e The water quantity of Nubaria canal will be increased by
775.83*10° m?® /year while the EC of the water will increase from
0.40 dS/m to 0.67 dS/m.

Key words: irrigation water quality, water salinity (EC), biological and
chemical oxygen demands, nutrients, heavy metals and boron.
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ABBREVIATIONS

Adj. SAR
BCM
BOD
coD

DO

DRI

EC

Km, N.E.
MWRI
NWRC
NWRP

ppm
PS

Q
RNPD
RSC
SAR
SSP
TDS
WASP

Adjusted sodium adsorption ratio
Billion m?

Biological Oxygen Demand

Chemical Oxygen Demand

Dissolved Oxygen

Drainage Research Institute

Electrical Conductivity

Kilometre North East

Ministry of Water Resources and Irrigation
National Water Research Center

National Water Resources Plan

Part per million

Pump Station

Rate of discharge m3/area.

River Nile Protection and Development
Residual Sodium Carbonate

Sodium Adsorption Ratio

Soluble Sodium Percentage

Total Dissolved Salts

Water Quality Analysis Program
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