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I. PROJECT STATUS IN OYPT
 

A four-day workshop was held in Cairo may 30 through June 2, 1983. 

Project findings and tentative recommendations were presented and 

discussed. In addition to the entire EWUP professional staff the 

workshop was attended by a panel of reviewers consisting of Drs. 

Mahnxud Abu Zeid, Daniel K. Sunada, Ali Serry, Wayne Clyma, Willis W. 

Shaner, Ibrahim El-Assiouty, George Radosevich and Charles Bailey. 

Mr. John Foster, AID Cairo, attended. 

The workshop provided an excellent review of Project activities and 

provided the entire staff with insights into the findings and obser­

vations of professionals from all disciplines. In follow-up meetings 

the results of the workshop have been discussed and plans are being 

made for presentations at the National Conference, tentatively sche­

duled for November 27-29. A copy of the agenda, list of workshop 

reviewers and a summary of the papers presented at the workshop are 

included in the appendix of this report. 

Planning for an International Conference on Irrigation Water 

Management in Cairo continued during the past quarter. A firm decision 

will be made in July as to whether to proceed. Funding conIuitments 

are nearly completed. If the decision is affirmative, conittees will 

begin working on program details. The tentative date for the con­

ference is April 16-19, 1984.
 

Work at the three field sites is progressi:g but construction delays 

will make final evaluation of some ir-igation interventions less 

complete than expected. The contractor for the El-iHmnmnai Pipeline 

stopped working In May and arrangements for completing the work are 

now underway. This construction is being financed by the GOE. Also 
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contractor delays at Minya are slowing the work of meoqa modification 

for the total area of 1200 feddano. It is, however, anticipated that 

this work will be completed by the original contractor. The 
meaqa modification w.ork at Minya is still highly promising. Farmers 

are presently disappointed about the delays but there is much enthu­

siasm for the long-run potential for improvement of the watercourse. 

The Kafr El-Sheikh team is moving ahead with plans for an improved 

distribution system for the entire Dekalt Canal command area. This is
 

a logical extension of ENUP work into a regional improvement program.
 

A review of the Professional Employee Exchange Program (PEEP), 

operated jointly by the Ministry of Irrigation and the Salt River 

Project through B.4UP, was conducted in Mlay. Salt River Project per­

sonnel who visited FZypt were Marcel ioulleis, Vice president; Jack 
Phiester, General Manager; Jack Maison , Director of Water lesearch and 

Ed Kirdar; Research Engineer. After weetings with mDl, AID and FA 

representatives it %,as ,greed to pursue a phase II of PEEP hich would 

provide further experience and training for professional staff. A 

copy of the protocol agreement in included in the appendix. 

Assistance has been extended by BJP to the UIS Project. Numerous 

visits by personnel from the Project Preparation Unit of IUV have been 

made to EWUP for the purpose of utilizing research results in planning 

the North Zifta Project. E14UP has also assisted the Training and Man­

power Project (IMP) of U-S with establishment of an on-farm water 

managcnent training course at Kafr E1-Sheikh. 14wenty four young pro­

fessionals from the IDI lvive been selected for this course wbich is 

scheduled to begin at Kafr E'l-Shieklhl un July 23. Dr. layton will bt 

serving as the uily Anerican advisor to this training effort. lie will 

spend iHtust of July ind Augut at Vafr El-Sheikii. The tour of irriga­

tion facilities in the United States will be held in September under 

the guidance of F.WUP staff at Colorado State University. 



-3-


EWUP cooperated with the Egyptian Agricultural Mechanization Project 

(EAMP) to level 100 feddano of land at the Mlnya field site. This 

cooperation provided training for EAMP personnel to use the equipmert 

which has recently been acquired by the Project under the Ministry of 

Agriculture. It also provided WIUP ail opportunity to further develop 

the irrigation system for the Abyuha Cmal coiiiand area. 

Arbitrary application of regulations by the Egyptian Customs 

Department have caused continued problems. Ar air freight shipment 

containing desk calculators, paper for water level recording instru­

ments anl other sXqipment aid supplies has been detained at the air­

port since Karch, 1982. Release of recent shipments of other 

equipment vitally needed to complete Project research reports, has 

also been held up. Meanwhile, the Custons Department darges storage 

for these shipments. Continued efforts are being aide through tUAID 

and the Government of t-;gypt to resolve this problem. 

Changes in staff assigniments, during the past quarter, for American 

personnel are as followa: (1) Dr. Erwin Nielsen returned to the United 

States, (2) Mr. William Braunworth returned to the United States and 

(3) Mr. Kenneth Litwiller rioved trxn Kafr El-Sheikh to Cairo. These 

moves were effective July 1, 1983.
 

The presence of American advisors at the three field sitcs is ncw ter­

minated. The resident staff in Cairo, plus TY personnel as needed, 

will continue to serve the field offices on a request basis. Primary 

responsibility of the tAnerican ';taff, however, will Ix to cxtqplete 

current research iind report the results before the Project tenlinates 

Jie 30, 1984. lhe leadership of teuns at tie field sites is row pro­

vided by wl trained and experienced Fgyptian personnel uho have 
served on the W1UP staff since Its bginning. 
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Project work is now organized among six pilot program groups and nine 

active task groups. 

Pilot Programs
 

Kafr El Sheikh Site: 	 Manshiya Meoqa 

Hammad Moeuqa 

El Mansuriya Site: 	 El Hammami Pipeline
 

.,feaqa #10 Raised Channel 

El Minya Site: 	 Abyuha Canal Raised Channel 

Meoqa Improvement
 

Task Group 

iTG 1 On-Farm Water Management 
7G 2 Water Distribution Systems 

TG 3 Fanner Organization 

7G 4 Farm Management aid Planning 

TG 5 Water Budget 

Ti; 6 Land Leveling 

it; 8 Soil (hiracterization 

TG 10 Conjunctive Use of Water 

I; 11 Irrigation Advisory Service 

Task groups #/7 and #9, Soil Fertility and Pest Control respectively, 

have completed their objectives and have been terminated. 

A detailed report of 	 Yich pilot program and task group follows. 
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MANSURIYA
 

The pilot programs of Mansuriya include the elevation of Meoqa #10, 

forming a lined concrete structure and construction of a buried pipe­

line replacing the El-IHammami Canal. 

The 	objectives of these structures are basically to:
 

I. 	Deliver proper quantities of water co all farmers served by the
 

system.
 

2. 	 Reduce the conveyance losses i.iich now occur. 

3. 	 Deliver water to farmers with sufficient head to allow for faster 

irrigations by gravity.
 

4. 	 Eliminate the need for lifting water on an individual basis by 

providing centralized lifting.
 

I. 	 Accomplishments and Future Plans for the El-Haimnami Pipeline 

Pilot Program are as follows: 

Table 1.Construction progress of the El-ammami pipeline to 

March 31, 1983. 

Unit Total amount Pipes
 
to be installed actually laid 

No. %
 

Pipes with diameter 60cm meter 3084 2298 75 
Pipes with diameter 50cm meter 1667 1224 73 

Horizontal pipes, 10 cm Unit 708 176 23 
Vertical Pipes, 10 cm Unit ---... . 

Elbow pipes Unit 64 8 12.5 
T Connection pipes Unit 64 30 47 
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1. 	 No work is proceeding on pumphouse me and two. The pump stands 

are 	complete.
 

Corner stand at the end of Shimmy Branch is complete. The gate 
stand is nearly complete while work is begining on the corner 

stand of line I. It is complete to ground level but subsequent 

work has not continued. 

Approximately 30 'T' connections for alfalfa valves have been 
installed. However, this installation does not include the
 

vertical pipes and alfalfa valves as yet.
 

No additional pipe has been laid this quarter. Unofficial testing
 

was done ina wry limited manner on the Remaily Drain line.
 

Problems continue to occur in water delivery to farmers during 

construction. This has had deliterious effects on FIP-farmer 

relationships. Weekly meetings are being held with the contrac­

tor to push the wrk and to solve operational problems. Since 

attendance at these meetings by the contractor dwindled to 

nothing we are not continuing these meetings. Due to contractual 
disputes and other problems essentially no work has been done on 

the pipeline during this quarter. 

.	 On-farm water management data were being collected on several
 

sites. This will continue in the next quarter. 1his included
 

conveyance loss tests. 

3 	The farm record data are being maintained and will rontinue. 

Several new crop enterprise cost sLudies have been completed as 
well. Work is being done on farm management surveys. 
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4. 	 Selected water budget and water quality data are being collected. 

II. 	 Accomplishments and Future Plans for Beni Magdul, Afeaqa #10 

Pilot Programs are as follows: 

1. 	 OFIC data continues to be collected. 

2. 	 Data collection has included documentation of the farmers' 

irrigation schedule. This will be continued and will be used to 

evaluate the performance of the new meoqa. Data regarding 

mesqa #10 are being prepared for an evaluation report.
 

3. 	 14ecqa #10 operation continues to be complex. With 4 out of 5 

water sources being privately owned and operated the oppor­

tunity for exact scheduling is limited. The desire of far­

mers to be independent is evident, especially uhere the new 

well and pump have been installed. In addition the unre­

liability of the water source at the intake to mertqa 110 adds 

to the difficulty of operating the meala. Ihe pro1l(in of the 

water shortage at the ,enaqa #10 pump has been found to be 

critical some cLys znd not a problem other (lays. This is due 

to many factors 41ich include the demnmrd on water up strean 

and the amount being released in the Beni Hagdul Canal. At 

times Uhen the demand up stream is low amd there is adequate 

water at the meaqa #10 pump site, a second pinp is put into 

operation. Using two pui)s allows for more than 70 1/s to be 

discharged into the mnvqa. More fanners are able to irrigate 

at this time, partially compensating for water shortages at 

other times. 

III. 	Special Studies: 

A) 	 The water budget work is being continued in the Beni Magdul 
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area. Full details are reported by the water budget task 

group. 

B) 	 The cropping sequence studies are continuing in both areas. 

C) 	 The farm record data an numerous sites and the farm manage­

ment surveys in the Beni Magdul Canal area continue. 

D) 	 On-Farm water ninagement measurements are continuing on be­

seem on meaqa /6. 

III.Reports expected to be released this quarter are as follows:
 

1. 	 Report on Rc,.oem Irrigation and Production on Moaqa #6, 

Beni Kgdul 1981/82. 

2. 	Report on Corn Irrigation and Production on Meoqa #6, 

Beni %IgdulCanal 1982. 

3. 	Report of Basic hgineering Data and Pipeline Construction 

Concepts for El-lanrmami Pipeline Project. 
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Mansuriya Field Staff 

I. Professional 

Wadie Fahim Team Leader Bill Brautnwrth Ass. Team Leader
 
Eldon hlason Eng.(Half time) W-heb Smmika Agr.(1/3 time) 
Shinawy A. Atty Economist Mohamed Naguib Sociologist 
Ahmed Tahoun Agrononist SAbah tWtihznud Agronomist 
Farouk Abel Al Sociologist Lotfy Nasr Economist 
Gamal Fawzy Economist Mahlnoud Khadr Agronomist 
Tarik Abdel Rahnan Agronomist Tarif Zeitoun Engineer 

II. Non Professionsal 

Badry R-d'iioud S. Tech. Hamdy El Said S. Tech. 
Ibrahim hlusein S. Tech. Camal Ahmed S. Tech. 
Mervat ohamed Secretary Rokaya Abdel Rawla Secretary 
Ibrahim Abdou S. Tech. El Said Kamal S. Teck 
Ibralhim Zakaria S. Tech. Moustafa Mahnoud S. rech. 
Said Rezk S. Tech. Wumhned Abdel ILiuid S. Tech. 
Abdalla Abdel Woneim S. Tech. El Said Rlimed S. Tech. 
Ibrahim Abxdel Fatta S. Tech. Mduned Farrag S. 'rech. 
Mohamed El-Dah S. Tech. Mohamed SWiabln J. Tech. 
Ismall El Shini J. Tech. Abdel Rahi m Eid j. Tech. 
Abdel Wilhim Mohmwd J. Tech. ShaAy El Awady J. Tech. Lab. 
Abdel Maaboud IbrahtimJ. Tech. Selim El Tantawy J. Tech. 
Faralhat El Ashkar J. Tech. Litb. Fathy Abouel Nasr J. Tecl. lbd). 
Hamed Aly 'Taoun J. Tech. Lab. Ahmed Ragab J. Tech. Lab. 
El Shuini lvail J. Tech. Lab. 

II I.Drivers 

Abdel Latif El Tawil Mohamed Rezk
 
Abu El Ella Aly lHabashy
 
Salah Sadek Nagy Hlassan
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KAf EL-SHEIKH
 

I. Summary of Progress 

During the secand quarter of 1982, work at the Kafr El-Sheikh BU 

site focused on activities as described below: 

1 . Routine data collection activities &re carried out an all 
winter season pilot progriun sites of wheat, sugar beets, and 
beans. Lifted and applied irrigation water was measured. 
Observation well amd irrometer readings were taken. Soil 
moisture samples rre taken before iand after irrigation. 

2. 	 The Iumv'd Oieat site with 200ri long borders was irrigated by 
using a )Vited pipe and lximp systtiu. Irrigatiotn had been 
delayed by three weks due to aiter tihortages In the [likalt 
Canal systin. Bkorder dike qua lity lMld deteriorated due to soil 
cracking iand the advancing vater front was rK)t cxntained within 
the tk tired hurders. Ihe advance-recesion tt,,;t did rK)Lt yield 
good results so that the dkesirud compiti jon bxetween Wter 
advance for (Irilled vs . broddcast planting "vi not obtained. 

3. 	 Yield tia.;urementf; wre taken for all winter crops. Soil ,vili­
nity e; ,re takii after harvest. Fannern' perceptions of 
the 1,U' pilot progrun vre irunitored. Mtn italysin for the 

winter 82-83 season v.is begt. 

4. 	 Filling of te t-linhlya Like continued. About one-half of the 
Mannhlya MCqad at 1nl;hiya Village van returned to near to 

dejijvi crosa section. 
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4. 	 Filling of de Manshiya Lake continued. About one-half of the 

Manshiya Moaqa at Manshiya Village ms returned to near to 

design cross section.
 

5. 	 A cotton site iAs selected at the tnd of Ore-Sen Canal for pilot 

progrmn i lpmentation during the 1983 swiner season. The site 

was surveyed, riwpped, mid a nw layout vis d psigyed. The Land 

was leveled mid furrows wre constructed. Water measurm ents 
were taken during irrigation. Other routine d'ita were collected. 

6. 	 Farmers mid professionals from EI-Minya visited lF 11P Kafr 

El-Sheikh mn 6, 7 and 8 April. '11t- visiLtor-s .xchanged Ideas 

with Kifr El Sheikh protesslonals Zu(I farnrs iand observed the 

field activitics of Land levelirig, ot(tonl bed kiuking, iand 

cultivating by 6mnkey plow. 

7. 	 lembers of Lhe K.E.S. Tewii visited lie El-Saliieya Project to 

observe sprinkler mnd drip irrigation. 

8. 	 A 2.2 fedpz, rice nite %Am selectedl, surveyed, ad leveled by 

using EWPI faro 'mnchinery. A orn site vtis selected but not 

leveled bcause. the winter crop of ned tx-rse-m in still in 

the field. 

9. 	 Routine ociological data hlxk md cuttict record inic eC.(IXlomic 

farm records work wontitmd. Addititmal work ws (rie n lte 

crop calndar titudy. Cliat logical wa:tur:.cnt.s .re taken 

lit litad, Fillitg die [r. 1 iop tociological'allfx. 	 of 

qUe:!tl 1ut "'U$ ItIfl t 0 for i 1 v)tXldlic 


rejx)r( wm-i given ito tl. Ii tin ofi Ice Iv Itr '.
 

i.1i1 Ix. 0 l 	 ti-chniCa 

10. 	 A prtetnitatiLHo Includling nlidtn ,douti the K,fr El -Shvi llh pilot 

progran %,ia prvpared aid pr,.actd ut td, wurkadhop In (Oiro. 
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The Kafr El-Sheikh team attended the wrkshop and participated 

in the discussions following each pre~ientation. 

11. 	 Delivery system data uvre nllected according to instructions 

from the nmin office. Sixteen movija, were murveyed with cross 

sections taken every 100 meters arid profiles and cross sec­

tions w&re griaphed. Soil profiles, utter stmples, and crop 

surveys wtre taken m 2 tioteidi frolm tcic of the 3 reaches of 

Dakalt Ganal. Socio-econcmic dtcti were collected frn 

cooperaltyives 1i Ditkailt QGuial fur litic hfonnitiun cmclce lng, 

farix-t-t, & ,-',i tmit:, iJi( cropping attttem.. 

12. 	 Rout t e atit~a cillectitx . catrritd uztlt for the Otn-Sen %uter 

butlgtot lzIclM ,igWit.er ]: 9h,,h quaIli ty for surfzce and sub­
surface at r. A nw kietr level recorder vu:; installed at 

(actallIi lir.mcl hrlin. lkt eorolugical dita aind crop surveys 

were t.tkt-n 

111. Trainin. :-tatu ,vi( (hiugetn 

I . I)igin. .r %.:LuyIJ Yty~al is cxitinuing it %aster dearee progra.z 

lit Ut , t -I.,1 vtr: t t 'z;,hr thi |',,ico Fe llwnhiii Program. 

2.* i f I. .:, I lo-I)1 ii, AL- i £, C d Aw.,t mIi1 IC I t'dyv; 

Suiolv~..tlt I /l,:.x 11 :;li d 1'. -it t~r: .1~lteii vle 'ltli ty.,) i t'.3 CIvaniJ l 
~icait~lC t v.a i a e .)t .%C.( tli \'t, t>' i n1 JtLDLt andKi :f Cl(,lul.ttid 

r't~Joilied cl it,F.fr IA -$hclI h fldI' Th~t:n., 

5 



II.Personnel Activities
 

1.Professional Staff
 
Abdel Fattah Metawie 
Kamal Ezz El-Din 5/ 
Magdy Awad 4/ 

Ahmed Ismail 

Mohamed I. Meleha 1/ 
Magdi Bad..wi 
Sohair Kamal Youssef 
Mahmoud 1bh. Said 3/ 


2. Technicians
 
Hanad Group 


Moh. Ahmed Badr 
Moh. Omer Abdel Meguid 
Kamal Moh.Abu-Omar 
Helal Mob. Lissein 
Abdou Mostafa Kamel 
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Team Leader 
Engineer 
Agronomist 

Agronomist 

Agronomist 
Economist 
Sociologist 
Agronomist 


Abdel Aziz EI-Yamany(Oct.only) 

Ragab Moh. Shanab (Oct.only) 
Gamal Moh. Ali (Oct.&Dec.only) 


Water Budget 
El-Said Abdel-Salam (Oct.only) 
Sabri Mostafa Taha (Oct. only) 
Bilal El-Said Metawie (Dec. only) 
Ahmed Abdel-Hamni (Nov.&Dec.only) 
Ramadan Gazal 

3. Secretary & Administrative
 

Ken Litwiller Ass.Team Leader 
Amany El-Kayal 4/ Engineer 
Ahmed El-Attar 4/ Sociologist 
Safaa Fahmy Engineer 
Hoda Iissein Agronomist 
Ragy [arwish Economist 
Saad H. Zaki Engineer 
Sobhi Elewa 4/ Economist 

El-Manshiya Group
 

El-Said Abde. Hamid
 
Salah El Sayed Abdel Hafeez 
Ahmpd Abdel Hamid(Oct.&Nov.only)
 
Magdy Abdel Hamid(Oct.only)
 
El-Said El-Said Helal (Oct.only)
 
Abdel Hanid A. Seif(left in Dec.)
 
Hamdi Abdel Hady Moh. (Oct.&Nov.only)
 
Mostafa Moh. Abu-Oinar(Dec.only)
 
Salah Ahmed Badr(Dec.only)
 
Moheb Abdel Sanad EL-Sawy
 

Laboratory
 
Atef Hamed Sayed
 
Hanaa All Said
 

Fquipment &Cars
 
Alaa Fatouh Ibrahim
 
Abdel Hamid Sayed
 

Mohamed Abu Omar 
Nadia Mahmoud Arafa 

4. 	 Drivers 
Asel Aimed A.Aziz 
Osama Ioh. Sobh 
Kamal Saled Talha 
Attia Mostafa Abdu 
(tractor) 

1/ Farm Machinery 2/ 
/ Assumed Team LeAder 

Admin. Assistant
 
Secretary
 

5. 	 Laborers 6. Guards 
Saber Ahined Ismail 
Ibrahim Caid A ned 
Abdel RaIouf Kazal 
Mohamed Mstafa Onar 
Osnn Abdel Winsoul 
Ahmed Mbostafa liraka 
Ibrahfin K')h. EI-ienawy 
Abdal lah AN~xl-1lid 
(Nov. & Wc. only)
 

EI-Sayed Ahmed El-Falawi
 
Moh. Mahmoud Al-Mashaly
 
Mostafa Basyouni El-Gamal
 

Vehiclen 3/ Laboratory 4/ On Training Leave 
Reaponnibility coi June 4. 
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IV. Wbrk Plans for the Next IWo Quarters 

1. Continue work on Dakalt Canal renovation, including collection 

of socio-economic data and mesqa surveyug. 

2. 	 Routine data collection for summer season 1983 pilot program 
will be carried out including water measurements for the cotton, 

corn and rice crops. 

3. 	 Professionals from the various disciplines will determine 
topics for draft working papers covering the entire period 

of 	EWUP work at Abu-Raya. 

4. Routine data collection will continue for the water budget.
 

5. 	 A comprehensive summary report for the summer 1982 on-farrr 

pilot work will be writte. 

6. 	 Data will be analyzed and summarized for all disciplines con­

cerning the 1982-83 winter season pilot program. 

7. 	 A comprehensive sumary report for the winter 1982/83 pilot 

program will be written. 
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bINYA 

I. Sunary of Accomplishments 

During the first quarter of 1983 work at El-Minya continued to 

emphasize canal, meaqa and road improvement, according to the 

Master Plan for Unit Area Development, June 1982. 

A. Abyuha Canal Pilot Program 

1. 	 It was estimated that 10 percent of the construction 

contract to improve the Abyuha canal was not completed 

by the contractor. This work was continued by the ENUP 

team during the past quarter except for final compaction 

of the banks. It was impossible to achieve proper 

compaction without destroying much of the original 

construction. Since this was impractical we are left 

with the problem of making the best accoindation we can 

to poorly constructed banks. White stone has been deli­

vered to the site and necessary "pitching" will be
 

installed in areas not completed by the contractor
 

during the off periods next quarter.
 

2. Weeds continue to be a problem. EWUP cooperated with 

the Irrigation Department in spraying and manually 

renoving horse tail weeds. 

3. 	 Twenty head gates for meoqa intakes were manufactured at 

Zagazig. Six have been installed and the rest will be 

installed next quarter.
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4. 	 The sociologists held meetings with farmers and 

meaqa leaders to explain the need for controlling the 

water level in mesqaa. Farmers were given keys to 

mesqa intake gates and they have agreed to be respon­

sible for controlling the gates. This is considered to 

be a very positive Project achievement. 

5. 	 The sociologists explained to farmers the advantage of 

cooperating together on using permanent vents (3-5 far­

mers per vent) rat-heir than each farmer individually 

cutting the mesqa bank to remove water. The farmers are 

beginning to adopt this procedure whichi promises to 

greatly improve the condition of mesqa banks.
 

B. Meaqa Improvement
 

1. 	 A contractor started work on meaqa improvement in May. 

After a survey of harvest dates for wheat and beans the 

team recommended that work should begin on Masqao 11, 

12, 16, 19 and 25. 

2. 	 Meetings were held by the sociologists to explain the 

plan for meoqa modification and improvement. The far­

mers agreed to leave 3 meters of land uncultivatcd on 

each side of the mesqas in order to facilitate
 

improvement murk. 

3. Team engineers established baselines for rebuilding 
mesqaa. 



- 17 ­

4. 	 The contractor eliminated mesqa #24 and in its place 
constructed a road using a bulldozer and a sheeps foot 

roller for compacting the soil. 

5. 	 1' was observed that the contractor was not following 
specifications. A letter was sent to the contracting 
coxnpany requesting that strict adherence to specifica­

tions should be followed on all work included in the 
contract . 

6. 	 A team meeting was held, attended by discipline leaders 
and the technical director, to discuss development 

priorities, location of lined canals and location of 
canals to be provided with turnout gates. 

7. 	 ingineer Esmat provided the contractor with specifica­

tions for meaqaz intake pipes and tail escapes. 

8. 	 Project equipment and personnel was used to plow the 
banks of mesqas prior to the beginning of renovation by 

the contractor.
 

C. Land leveling 

1. 	 The Egyptian Agricultural Mechanization Project (FAMP) 
brought 4 tractors, three scrapers and a laser level to 

the Project site. Leveling was conducted at units 3,11 
and 13 after the crops hid been harvested. EWUP pro­

vided a tractor aid plow to facilitate this work and 
made all arrangements with farmers. 
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2. 	 Many meetings were held with EIUP and EAMP staffs to 

plan he work. 

3. 	 Approximately 100 feddans were leveled during the winter 

harvest period. 

D. Other Activities
 

1. 	 We arranged a field trip to Kafr El-Sheikh site for the 

Minya team and some of the farmers from the Abyuha area. 
We visited farms in the Kafr El-Sheikh area and observed 

methods used by farmers in planting cotton on beds bet­

ween long furrows. As a result Abyuha farmers are now 
following the practices they observed at Kafr El-Sheikh. 

The new system saves labor and appears likely to 
increase yields in the Minya region. 

2. 	 The agronomists selected farms on meoqas #7 and #26 for 

irrigation by long furrows. This practice will probably 
not be fully accepted by farmers until they develop
 

systems of mechanical cultivation.
 

3. Twelve farmers are being assisted to keep farm records. 

The information obtained from records is used to eva­

luate irrigation interventions and to develop crop 

enterprise cost reports. 

4. 	 Water measurements are made and recorded periodically 

for canals and drains serving the area. These data are 

used to construct unter budget information. 
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5. 	Water samples frcm canals, drains and wells are 

collected monthly for analysis at the imain office in 

Cairo. Dr. Assia is using this informdtion for eva­

luating the potential of conjunctive use of water. 

II. Plans for the next quarter 

1. Place pitching on right bank of Abyuha Canal kilo 1.450 to 

1.750. 

2. Install the iron gates at the intake of each mesqa. 

3. Complete construction of improved mesqas. 

4. Continue land leveling.
 

5. Continue building organization of water users.
 

III. Personnel Assigned to LRinya 

Professionals 

Abdel Raouf Hassan Team Leader Erwin Nielsen Ass. Team Leader 

Tin Gates Eng.half time Abdalla Saber Sociologist 

Farouk Hassanein Sociologist Mohamed Awad Agronomist 

Ahmed Abdel Naim Engineer Nabil Farag Economist 

Esmat Wafik Engineer Elia Sorial Economist 

Techinicians Drivers 	 Laborers 

Eman Ebid Khalaf Moh. Khalaf Khalaf Saad 

Nashat Younis Farouk Hassan Kamel Ahmed 

Mahmoud Noman Mohamed Esawy Herid Said 

Bekhit Nazer Said Abdel Fattah 

Mohy Ydiya (resigned Feb.1) 

Mohamed Allah
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TASK GROUP 1 : ON-FARM WRTER MANAEET 

Objectives
 

1. 	 The development of criteria for the proper frequency and amount 

of irrigation and the development of an acceptable procedure for 

implementing the criteria in the pilot areas.
 

2. 	 The impact of various on-farm water management practices on 4,tl 

properties, water table, and crop production. 

3. 	 The cost and benefits associated with the changes in delivery 

system for selected sites.
 

4. 	 The sociological changes brought about by the various changes in 

narwa delivery systems and on-farm water management practices. 

5. 	 The rn-farm water management practice of long furrows and/or bor­

ders as compared to conventional basins. 

The major activities during the quarter for this Task Group pertain 

to preparation for the brkshop May 30 to June 2, 1983 and wrk 

accomplished by Dr. Dave Redgrave during his TDY assignment ending 

April 18, 1983. His activities will be reported first and the 

remainder of the activities reported herein will pertains to 

excepts of papers presented at the Workshop. 

Work 	 Completed During The Quarter 

1. 	 Dr. Redgrave developed a data storage base and met'hod of per­

forming the calucations involved to assemble all irrigation 

data that have b, 2n collected. This was done cooperatively 

with Moheb Semalka who has now taken iAull charge of the data 
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base and calculations. Formats for the various types of data 

gathered at each location were developed and made specific for 

each crop studied. (Thie details of the data base system are 

given in a separate report). 

A total of 65 data files have been established at this time; 

the initial calculations performed, and the results sent to 

the the field teams for review and correction. Additional 

data files will be established as information is received from 

the field sites. 

Moheb Scnaika has been placed in charge of this data collec­

tion and a coordinator will be named for each field team who 

will cooperate with Moheb in the collection and compilation of 

the outstanding data. The information being collected for the 

current season will be included in the data base as it becomes 

available.
 

A preliminary report has been written that briefly explains 

the data analysis procedure, raises questions about the 

methods and assumptions used and provides the framework for 

the inclusion of the final data set uben it is available. 

2. 	 The following subjects and information were presented at the 

Workshop: 

A. Long border/furrow irrigation vs small basin irrigation. 

Land leveling to prepare land for efficient irrigation
 

with long border/furrows for cotmrparison with small basin 

irrigation has been conducted in the Egypt Water Use and 

Management Project at El-Minya, Mansuriya and Kafr
 

El-Sheikh.
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The land has been leveled with zero slope (dead level) 

with most of the long runs being 100 to 140 meters long on 

heavy textured soil. Small basins have ranged between 12 

to 45 meters in length. 

A concept is presented showing that the larger the non­

erosive irrigation stream that is applied to dead leveled 

land, the higher the water-application efficiency may 

become if the time of flow is just sufficient for moisture 

to penetrate to the bottom of the root zone at the 

downstream end of the border. 

Irrigation trials have been made with different measured 

rates of 'low to selected areas planted with berseem, 

broad beans, wheat, cotton and corn. Moisture stored in 

the root zone h,.s been measured with soil samples obtained 

before and after irrigations, and computed water applica­

tion efficiencies have been plotted with respect to size 

of stream.
 

In some irrigation trials, the results indicated that
 

larger streams result in higher water-aplication efficien­

cies. However, in many cases the efficiencies are lower. 

This reversal has been caused by allowing the water to 

flow unduly long during the irrigations on the newly 

leveled land. 

In many cases there was no appreciable difference in the 

highest efficiencies of the small basins as compared to 

the long basins. The important finding here is that long 

borders can have water-application efficiencies that are
 

as high or higher than those that have been attained in 

the small basins.
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Long borders may be irrigated directly from mainwa that 

are required with small basins. Modifications of this
 

type in irrigation systems in the Project have resulted in 

improved irrigation efficiency.
 

These irrigation trials demonstrate the importance of pro­

viding instructions to teach farmers how to irrigate to 

take advantage of the benefits that long borders may make 

available to them. As in the Uited States Uhere it has 

been found important to have an extension service to pro­

vide continued technical help for farmers, it will also be 

important to have a similar program in Egypt. 

Farmers will need help especially where new recommended 

practices deviate considerably from customs that have been 

practiced by then for mnmy generations.
 

B. Criteria for determining desirable irrigation frequencies 

& requirements and comparisons with convential frequencies 

and anounts measured by EWUP. 

The rn-farm irrigation measurements made by the Egypt Water 

Use Project were examined for the purpose of developing 

criteria for helping farmers decide when it is time to 

irrigate and how much to apply at each irrigation. The 

criterion for when to irrigate was based primarily an ten­

siometer measurements. 1he tensiometers indicated that 

for most crops 7 an of water could be safely depleted from 

the soil between irrigations. By the time 8 an were 

depleted, sone tension measurements were already beyond 

the recomnended maximumn. Therefore except for permitting 

a somewhat greater stress period at the begining and one 

at the end of the gr'.4th cycle for cotton, as reconmended 
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by the Ministry of Agriculture based cn its research, and 
a stress period to permit ubeat to mature at the end of 
its growth cycle, the recommended criterion is to irrigate 
when 7 cm of water have been depleted from the upper 90 an 

of soil. 

How to know when 7 cm have been depleted remains somewhat 

of a problem, since the use of tensiometers is not prac­
tical for a farmer with only one feddan. As an alter­
native, suggested irrigation schedules have been prepared, 

based on the best available estimates of consumptive use 
rates of the major crops in each of the three work areas 
chosen by IR4JP. The date of each succeeding irrigation 

was determined by integrating under the CU curve until 
another 7 on had been used. An attempt vxis made to avoid 
scheduling an irrigation during the winter closure period, 
but still some conflicts could appear. It is recognized 

that there are many possible errors from using this 

approach, so it is recoimiended that the irrigation advi­

sors nnitor at least one field in each group of farms 

following a particular schedule. 

The calculated amount to apply at each irrigation was 

based on an assumed application efficiency of nearly 100% 
for Mansuriya, 95% for Kifr 1-Sheikh, tmd 85% t r Abyuha. 
These efficiencies were deliberately chosen very high in 
an attem)t to gradually lower the %.uter table (luring each 
cropping seasto. 'Ihat is Ltie reason %hy a certain inount 

of continued iiunitoring is recoitnended. Tables have been 
prepared with irrigation schedules 04iich are proposed as 

the best for crops listed in the report. 
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Plans for Next Quarter
 

A. 	 To work with Task Group menbers to summarize the FI4UP findings 
for inclusion in a general final sunriary report. 

B. To mcourage aund ssist Leams to continue to collect field data 

pertaining to irrigation frequency, amounts and efficiencies 

and to evaluate results. 

Personnel Presently Assigned to the Task Croup 

Mona El-Kady, MIirtella, |tanson, Taher, Assia, Scmaika, Farouk, Layton 

and Nadia.
 



TASK GROUP 2 : WAT DISTRIBUTION SYSMS 

Objectives
 

1. 	 Prepare md evaluate procedures for designing gravity distribu­

tion 	systems throuigh) canals and meiwlpa. Along with hydraulic 

principlen cons ider-wpects of minimum and maxirmm stream sizes
 

required at the field inlet, aui( delivery by continuou.i flow, 

rotation, dl~l lchedules peWak mus perioddeivin(i for dc and of 

reduced dkerrands3. 

2. 	Organize mid evalute q)cration nd scheduling proceduren for the 

El-limuaxiud pipe Iine. 

3. 	 Describe h f,inI'.rri are organized around tiir present distribu­

tiCn U'y:;. different of fanwr organiza­,d ,alw.e kw types 

t 10(15 mily N! Lt"i t bl.) in to inilhd req)o(xt! c~aiges those 

distrilxr ion :v;tts 

4. 	 Masure wid evaluate neepage los-i in the El-taniariai Cnil and 
in ixrprovwd -re.ia (1lind ,u1d/or eltvated) i( other selected 

mneIeiI . Eviilatl.°td the eifect ot lJdi inzproviwints cii seepa e 
losses. 

5. 	 Uning ditia obtained in tse'pay, L i, evaluato haw aipectr of 
MTJS~ tmtlnutnac.,. with respect to (ie efticiency of u-ter dali­

very. 

Acirrw*ljgfi 	 Ahyt Av rA. 	At7 ! ,:.,
 

i)Wnovist iktl UA (t C ti xiL;of itcqi.t !Wos . 11, 12, 16, 19, ald 

tilJ 	 OC:C)titfllnhed.
Wmtul uAx!vxWed imititIlly 	 C*lstdraih+e rk %tidlc 
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the contractor considered to be finished must be reworked because 

he has not compacted the soil for the channel and banks, nor has 

he followed the plans and specifications in constructing the shape 
and grade of the channel and banks. 

B. 	 Kafr El-Sheikh Area 

The 	 surveying of cross-sections of the Dekalt Canal and 
menqas and the collection of associated base line data has been 

largely completed by the Kafr El-Sheiklh team preparatory to the 

arrival of W.O. Ree in August to work on design and construction 

alternatives for the improvement of the watercourse system. 

C. ansuriva Area 

Mesqa #10 continues to have periodic wtter shortages when the 

water demand is high on the Beni MIagdul Canal. It appe that 

this problem will never be solved without organizing all the far­

mers in the Beni Magdul commland area and scheduling deliveries 

with control. gates installed on the twenty-six menqan and outlets 

along the Beni r.agdul Canal. 

D. 	 El-Hanianii pipeline has essentially no construction work completed 

on it this quarter. 

E. 	 The following subjects with abstracts were presented at the 

workshop May 30 - June 2, 1983: 

1. A nthod of evaluating iuid revi,31ng irrigation rotations. 

This piper presents a method of evaluating the efficiency of 

an irrigation delivery system for snall farmers. It focuses 
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on how to determine if the water supply is sufficient, def­

ficient or surplus without determining each individual 

farmer's daily needs. Instead the method looks at the 

aggregrate use by the farming community as determined by a 

farm record sampling. It then relates this to hydraulic
 

information obtafned fro the Water Budget Analysis of inflow, 

outflow, and water level recorders. The information is then 

combinee to determine possible modifications in the irrigation 

rotation system.
 

The case history of Dekalt Canal is used as an exmaple. This 

is a somewhat unusual canal in that the lower reaches tend to 

have surplus water. The analysis concentrates on identifying 

when these surpluses occur in a large enough volune so that an 

adjustment in the irrigation rotation would be feasible. This 

would realize a saving where it is still possible to reallo­

cate the water for other parts of the Meet-Yazid Canal. A 

revised irrigation rotation was developed that could reduce 

the number of days irrigation water is diverted into Dekalt 

Canal by nearly 20 percent.
 

Z. Computer assisted design and evaluation procedures for water­

course improvement.
 

An efficient set of procedures uere developed which make use 

of limited manpower to design watercourse system networks in 

Egypt. This set of procedures, as developed, was denoted as 

the "Computer Assisted Design and Evaluation Procedures" 

(CADEP); 1he seven steps of the procedures, the associated 

computer programs, the assumptions niade in their development, 

and suggestions for their application were presented. 
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The Computer Assisted Design and Evaluation Procedures (CADEP) 
are (1) survey the existing water course system to be inves­

tigared, (2) analyze and summarize the survey data. (3) calcu­
laLe the hydraulic characteristics for a specified water
 

delivery scheme, (4) design improved watercourse charac­
teristics for specified alternatives, (5) determine construc­
tion scheme for each specified alternative, (6)evaluate the 

specified alternatives, (7) develop preliminary working 

(construction)' drawings for the alternative(s) selected in 

(6). These procedures are apllied to watercourse system net­
works which consist of a secondary distribution canal serving 
several farm channels from which farms are directly irrigated. 
Key to CADEP is the specification and evaluation of design 

alternatives.
 

3. Hydraulic design of a canal system for gravity irrigation at
 

Abyuha.
 

Abyuha Region, which is about 20 km south of El Minya, has 1200 
feddans that are seviced by the 4000 meter long Abyuha Canal, 

a branch of the Ibrahimiya Canal. Thirty mesqas receive water 
from Abyuha Canal. Presently, about 60 percent of the region 
can be irrigated by gravity. Tambours or diesel centrafugal 
pumps serve the rest. Could the entire region be irrigated 
by gravity? The study to answer to this question led to the 
design of a gravity system for Abyuha. More importantly, it 
produced a generalized computer model and procedure for the 
design if any similar system. The workings of the model were 
illustrated using the Abyuha area and canal system as an 
example. 
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Plans for Next Quarter 

1. A study by sociologists will be made to describe existing irriga­

tion patterns by farmers uhich in turn will relate to needs for 

channel conveyance and distribution. The data will be collected 

next quarter and given an initial analysis.
 

2. Reports and/or data assembled to date will be reviewed to deter­

mine if additional write-ups should be made for inclusion infinal
 

reports.
 

3. If teams request assistance, help will be given as time pernitr.
 

4. W.O. Ree will serve on a TDY assignment to design and evaluate 

watercourse improvement alternatives for the Dekalt Canal 

system. 

Personnel Assigned to Task Group 2
 

Mona, Hanson, Gates, Layton, Tinsley and Gamal.
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TASK GROUP 3: FARMER ORGANIZATION 

Objectives
 

1. To define the purpose and nature of a farner organization. 

2. To examine the existing organizational capabilities of the far­

mers.
 

3. To develop and analyze strategies for implementation of specific 

farmer organizations.
 

4. To analyze the procedures and administrative structure encom­

passing the far:er organizations at the specific field sites. 

Th-e work of this task group invloves three nmjor forms of 

activities: (1) the actual development and sustaining of various 

farmer organizations, (2) the documentation of this process, and 

(3) the documentation of the existing situation of which the 

organization is part. Activity 1 is designed to accomplish 

objective 3 while activity 2 is designed to complete objective 4. 

Activity 3 is matched with objectives 1 and 2. 

Wbrk Conpleted Dring The Quarter 

A. Developing and Substaining Farmer Organization.
 

1. Minya
 

'Ilie development of both the meoqa organizations and the canal 

organization proceeded concurently with canal-area renovation. 
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Ihere have been organization meetings of mesqa leaders
 

throughout Abyuha to further explain the work and to receive 

feedback from the farmers. Also, each mesqa has been con­

sistently visited by the Project sociologists to discuss the 

progress of the work with the leaders and farmers as related 

to their particular meeqas. The major effort this past 

quarter has been to work with the leadership of the mesqa and 

the farmers in order to develop a viable organizational pat­

tern of behavior in uhich the leaders function as leaders and 

probems are solved in a collective manner hen necessary. 

2. Mansuriya: Mesga #10
 

An organizational framework has been established . Periodic 

meetings with the leadership, and others, have been hold. 

This organization is being used for the sharing and sche­

duling of the irrigations. Discussions have begun with the 

farmers for the transferring of the operation and maintenance
 

of the mesqa frcn mostly hWUP control to that of the farmers' 

control have been continuing. 

3. Mansuriya: El-Hammami
 

The work with the farmers has come to a standstill due to 

lack of progress by the contractor responsible for construc­

tion the bur. led pipeline system. 

B. Documentation of farmer Organization Work 

The documentation of the organizational work will follow the six 

major procedural steps inorganizing farmers: 



- 33 ­

1. 	 identifying the local leadership, 
2. 	 contacting that leadership, 
3. 	contacting the farmer,
 

4. 	establishing the organization,
 

5. 	sustaining the organization,
 

6. 	evaluating the organization.
 

All 	documentation will result from interviews and observation studies. 

1. 	 Accumulated leadership studies (complete for all of the three 
field sites with continual updating needed).
 

2. 	 Contacting leadership (same as 1). A questionnaire was deve­
loped to find out %hat are the characteristics of the leaders 
chosen in the area. The questionnaire will be administered 
next quarter. 

3. 	 Contacting farmers (same as 1). 

4. 	Establishing the organization.
 

- Creating the structure of the organization (complete for 
Kafr El-Sheikh, Mesqa #10,and Abyuha). 

-	 Naming the personnel for the organization (same). 

- Establishing working procedures for the organization 
(complete Menqa #10, Kafr El-Sheikh, and developing them 

in Abyuha). 



-34­

5. Sustaining the organization. 
- E4UP interaction (inprocess for all areas). Documenting 

how EX'TU works with the farmers in the particular orga­

nization. 

6. Evaluating the oiganization (to be accomplished in future). 
- Performance under the existing structure. 
- Performance under the existing procedures. 

C. Documentation of the Existing Situation 

Efforts for this tckic are focused on looking at how the farmers 

presently vrk together for particular practices and how other 
organizations affect the farmers' activities. The major source 
of this documentation is the system of recording and sLminarizing 
farmer contact records which delineate how the farmers are
 

reacting to various project activities. These records are con­

tinually being kept. 

Future Tasks for Next Quarter 

A. Developing and Sustaining Farmer Organizations. 

1. Minya 

Continue with the efforts to make both the meeqa and the canal 
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organizations viable entities. Contact with all the 
leadership group will continue on a periodic basis with spe­
cial efforts being made in special circumstances. The major 
concern and emphasis of work will be to *nvolve the farmers in 

the 	mesqa renovation as much as possible.
 

2. 	 Mansuriya 

Work with the organization on Mesqa #10 to take over the new 
meeqa.
 

B. 	 Documentation of Farmer Organization Work 

Begin to analyze the data ibich have been collected for inclusion 
in the final report drafts. 

C. 	 Documentation of the Existing Situation 

Same as B. 

Personnel Assigned 

Jime Layton, Farouk Abdel-Al, and Eldon Hanson. 

TDY Support this Quarter 

Frank Santopolo.
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TASK QG)UP 4: FARM MANA E ITND PLANNING 

Objectives 

Farm Management and planning task group objectives are to evaluate 
alternative farming systems on Egyptian farms, to evaluate current 
agronomic practices as contrasted to recommended practices, and to 
evaluate the farmers' ability to implement improved agronomic prac­
tices.
 

Activities Completed During Past Quarter 

- Crop management studies, "Review of the Agronomic Practices Con­
ducted by EJUP in the Project Sites". 

- Working on the Internal Memorandum on Enterprise Cost Studies for 

Summer 1982. 

- Tabulation for farm management survey data (1-t' phase). 

- Working on Farm Record Manual. 

- Working on Technical Report on irrigation practices for years 
1979/1980 - 1980/1981 - 1981/1982.
 

- Working on Farming System Technical Report. 

- Drafts of the PTR on Farm Records of Selected Study Areas have been 
completed for the Abyuha, El-Hammami, Beni Magdul, and Abu Raya 
Areas. Editing and reviewing of the manuscripts is in process. 
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Plans for Next Quarter 

- Complete the internal memorandum on enterprise cost studies for 

suimmer 1982.
 

- Complete the analysis of farm management surveys for El-Hammami, 

Mesqa #10 in El-Mansuriya, and Afeeqa #26 at Abyuha. 

- Complete the Farm Record Manual. 

- Continue to keep farm record-books with the selected farmers to 

evaluate the alternative farming systems. 

- Complete wrking on a FIR on Irrigation Practices, and Farming 

System Economic Analysis. 

- Prepare reports and information needed for interdisciplinary major 

presentations at the National Conference. 

Personnel Presently Assigned to Task Group 4
 

Farouk, Tinsley, Martella and Naim.
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TASK GROUP 5: DHE W&TER BUDGET 

Objectives
 

The 	objective of the water budget work for the remainder of the project
 

are 	as follows:
 

1. 	To continue to collect complete water budget data (surface inflow
 

and outflow, precipitation, weather station data for evaporation
 

and evapotranspiration, water table elevations, specific yield,
 

hydraulic conductivity, water quality, surface outflow) at each
 

of the project sites.
 

2. 	To conduct regular periodic analysis of water budget data for
 

each site with subsequent reports of results.
 

3. 	To produce an annual water budget report for each site.
 

4. 	To produce a final comprehensive report of the water budget work.
 

Activities and Progress this Quarter 

A draft of the report entitled '"aterBudgets for Irrigated Regions in 
Egypt" was completed and presented at the EUUP Workshop (30 May - 2 
June, 1983). A brief sumary of this report is included in the appen­

dix 	of this Project Quarterly Report. 

Plans for Next Quarter
 

Make 	additions and revisions to the above cited report.
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Suggested Modifications inLong Range Plans
 

The objectives of Task Group five have been completed with regard to 
routine data collection at the Project sites; thus, direct involvement
 
in planning and monitoring of routine data collection is being
 

discountinued.
 

Personnel Presently Assigned 

Mahrnoud Ibrahim, Azza Nasr, Miheb Semaika and Tim Gates 

Main Office Support Staff
 

Iman Saber and Laurette Gouel (P.T.) 

Field Proffesional Staff 

A. Abdel Naim (Abyuha), Wadie Fahi (Mansuriya) and Ahmed Ismail (Om 
Sen). 

TDY Staff 

W.O. Ree - Engineering, Data analysis.
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TASK GWUP 6: IAND LEVELING 

Objectives
 

To collect 	ind analyse all EUP information on land levelin 8 and: 

1.	 Evaluate faners acceptance of new standards and practices. 

2. 	Anaylse costs of precisions land leveling.
 

3. 	 Assess the Inpact of leveling on ai-farm vixter management. 

4. 	 Establi,;ih training for fanmers to improve their o..x land leveling 

skills. 

Activities iid IWrk Cnq)leted this ( .irter 

A. 	 'lhe Itijor lund lewling act ivitiCs occurred in LL-Minya whkere 

,ypproxiiatel y 100 fe',!.ra, u.vre leveled usting Liter etuilprmnt pro­

vided by the Fypt Agricuiltu;l ?chi.ulLt at I El Proj'ct (FW-P) 

Appro,.-.nwitc 1y four f,.lf,!aj, were ,l:;o l,.vo'led in fnt'r lI-Slheikl. 

B. 	A ru-l)rt tiltitled "lle 101C of Prec i ll l.11)I l.wIl:', hi .,Yptlan 

Agriculturv" 	 vi:, prcpart.d for t- Urk:shop of :.iy 30 - hne 2, 

zO hi Ow of1983. In 1(ltI.nulcr og the g.elcr, liced haitui I:.fIltft 

land lcwilyg, t-e report dhmcrlbc: the tavorrable resuItt 

experiei cd in EI-Mtliniya twi.re thi1 100 :,,MLa hev,.led Witht.re 

laser .quilirenlt. '1he rclx)rt in nuz irized an follown: 

http:fe',!.ra
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Small basin irrigation system is labor intensive requiring long 

hours to form the borders and to irrigate. The increase in labor 

hours for irrigation is due to the number of basins and the small 

streams used. With a decrease in the amount of available labor 

resulting in increasing labor costs, the use of labor saving irri­

gation systems and labor saving machinery will be required for 

efficient farming operations in the future. Currently, the use of 

machinery with small basin i-rigation syster- is not operationally 

feasible due to frequent stopping, starting, backing and turning 

of tractor- etc. uhich results in low efficiency in the use of 

machinery. 

Unless new machinery is developed specifically for smiall basin 

irrigation systems, future farming practices will require rede­

signing the field irrigation systns to relatively long border 

strips and/or furrows that will perit the use of conventional 

machinery to increase the productive capacity of tie farmer. A 

healthy nun can generate about 1/8 horsepower. With a 50 hor­

sepower tractor he can theoretically (k 400 times more wrk per 

hour. If dis concept is qpplied in Egypt as farm labor becomes 

unavailable, the ne2cessary adjustiunts can e nrAde in farming 

practices with machinery to allow fcner farmers to feed the 

growing population In the coming yearn. 

C. 	 Results Observed in El Minva with Laser Leveling Equipment Dkuring 

April rind Kay 1983: (frxn ani Interviw with Ir. Nielsen) 

1. 	 Laser leveling is absolutely accurate and land can bx leveled 

within ilUe an consvistuntly. Water applied flows evenly ;nd uni­

formly over the field. 1Irript.io timeIt reduced. 

2. 	 A presurvey of fields Is not necessary with laer leveling,. If 

cut and fill dimit are cequired, the "juivlhdnt to the pressurvey 

http:1Irript.io
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can 	be accomplished by observing elevation readouts in the tractor 

while driving around the field one or two times.
 

3. Small widths of land (as narrow as 7 meters) can be leveled 

because the scraper-blade elevation system is completely indepen­

dent and is not affected by the angle of the scraper tongue 
and tractor draw bar during turning. Sharp 900 turns are not a 
problem. 

4. 	 One feddan can be leveled in approximately two hours. Leveling 
and smoothing the same area with regular equipment may require an 

entire eight-hour day.
 

5. 	 The optimum field size for minimum earth movement is from 1/2 to 1 
feddan. Larger fields usually require greater volume of soil per 
feddan to be moved to achieve the final elevation or grade. The 

field need only be wide enough for the tractor-scraper to turn 

around. 

6. 	 Individual leveling of small farms ismuch preferred by the farmer 

because it eliminates the problems of spreading weeds (especially 

grass roots) and top-soil from farm to farm. Each farmer retains 

the results from his previous farm management practices. 

7. 	 Laser leveling could be done at night as efficiently as in the day 
time, and three 6-to-7 hour work shifs a day could easily be 

accomplished. 'this schedule would allow for maximizir3 the amount 
of land that can be leveled in a given amount of time. In Egypt 
where two or three crops are planted per year and there is minimal 
time between harvest and plantings, this is espcially 

important. 



- 43 -


Plans for Next Quarter 

1. 	 To review data collected to date and evaluate findings. Where 

findings are important, write appropriate reports for inclusion 

with material to be assembled in final reports. 

2. 	 To encourage teams to con, inue the program and to respond to 

requests for help as time permits. 

Personnel Assigned to Task Group #6 

Bayoumi, Hanson, Assia and Gamal. 
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TASK GROUP 8: SOIL CHARACTERIZATION 

Objectives
 

1. 	 To determine what soil management techniques are needed for best 

use of soil and improving water management. 

2. 	 To develop water management recommendations based on soil charac­

teristics. 

Accomplishments
 

-	 Made 2 presentations at OAUP Workshop. 

1. 	 Presented Technical Report 2, 33 & 34 on Soil Characterization 

Surveys of BAUP study sites. 

2. 	Presented Results of Water Mmagement Interpertation of Soil 
Properties as contained in Staff Paper 60, and ENP's 113 & 

114. 

-	 Finished CWP 113: Problems of Irrigating Vertisols in Egypt.
 

Plans for Next Quarter 

Prepare Final Technical Report sumnarizing all irrigation related soil
 

interpretation studies. This will be the final report of Task Group 8
 

and conclude it activities.
 

Personnel Presently Assigned
 

Taher, Tinsley, Assia and Semaika. 
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TASK GROUP 10: OONJUNCrIVE IE OF WATER
 
Objective
 

1. 	Evaluate water collected from the main drains, canals and ir­

rigation wells from the three project sites. 

2. 	 Classify the water from various sources for its suitability 

for irrigation. 

3. 	Determine the consequences of using drainage water for alter­
native soil and crop situations. 

4. 	Indicate special management practices necessary for using water
 

of different qualities.
 

5. 	Determine the effect of using different combinations of water on 
the leaching requirements for alternative soil-crop situations. 

Wbrk 	 Completed During The Quarter 
1. 	Water collected from canals, drains and observation wells fron 

the 	three project sites are analyzed chemically.
 

2. 	A report on the water quality-of irrigation canals, drains and
 
ground water in Abu Raya area Kafr El-Sheikh governorate has been 
completed and presented in the Workshop, May 1983. 

Plans f. r Next Quarter 

1. 	Report on the water quality at Minya and Mansuriya will be 

completed by Septeiber 1983. 
Personnel Presently Assigned 

Assia, ILnson, Tia and Ikram. 
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TASK GROUP 11: IRRIGATION ADVISORY SERVICE 

The Irrigation Advisory Service (IAS) component of Task Group 4 has 

focused on two major areas of analysis in order to examine the 

existing situation in terms of establishing such a service. First, 

there is the need to document how EWUP presents its different pilot 

programs to the farmers with the purpose of describing how a possible 

prototype to an IAS may actually perform. Next, an exanination of the 

organizational environment into which the IAS must implement its objec­

tives needs to be delineated. From these two areas of analysis, the 

objectives of the task group have been created and the work activities 

have been designed. 

Objectives
 

1. 	I-ake explicit provisions for providing the technical advice and 

assistance to farmers and farm organizations served by the 

pilot studies tiich will at least: 

Provide technical advice and assistance to the individual farmer 

on irrigation practices and systems by cooperating with the 

existing extension service, village cooperative, and fanmer 

organization. Provide technical advice and assistance to the 

farmer organizations, %hich will be needed if the farmer organiz­

ations are to be successful, on expected water requirement, ir­

rigation scheduling, maintenance of meaqaa and drains, etc.
 

Establish the respons Aility for specifying the nature of and the
 

person responsible for providing the technical assistance for 

each 	pilot study.
 

2. 	Develop criteria and procedures for establishing a countrywide
 

IAS. To define what should be the purpose and parameters 
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IAS. To delineate how an IAS is to be organized in terms of its 

of an personnel, administrative structure, procedures and
 

progams. 

To examine how the IAS is to be integrated into the existing 

institutional structure, i.e., %hat role will this service play 

in terms of other organizations. 

To examine the preparatory and training aspects of the staff mem­

bers for this advisory service. 

To examine the preparatory and training aspects of the staff mem­

bers for this advisory service. 

Tasks Completed 

- Evaluation studies of the Kafr E1-Sheikh work in terms of 

interacting with the farmers are now being' anlyzed in terms of 

the task group objectives. 

- 1he Project's work with the farmers on Mesqa #10 in Mansuriya 

has been documented for the past year through a special study 

examining how an innovation is presented to a receiver group. 

Data from that study are now being tabulated and analyzed. 

- the questionnaire designed to provide the information for objective 

two has been administrating in Kafr El-Sheikh and M'Linya. 

- he analysis of those data will begin when Dr. Knop comes in 

July. 

Future Tasks for Next Quarter 

- The questionnaire designed by Dr. Knop is to be analyzed. 
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Analysis of the evaluation studies in Kafr El-Sheikh and of the 
special study on Mesqa #10 will be continued next quarter. 
Completion of these analyses will be done for inclusion in the 
final report. 

- Analysis of the contact records describing the Project's efforts 
in implementing the various programs will continue.
 

Personnel Presently Assigned
 

Jim Layton-Coordinator, Mbheb Semaika and Gamal Ayad.
 

TDY Support this Quarter 

Frark Santopolo. 

TDY Support Next TWo Quarters 

Ed IKnop 
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MAIN OFFICE 

The technical work of the main office is done through eleven task 
groups. The work is performed by 27 professional staff members with 
TDY assistance as indicated in the "Backstopping" portion of this 
report. The main office and TDY staff work with field team personnel 
at each of the three Project sites to conduct demonstrations and field 
tests, collect data, and carry out plans for interaction with farmers 
and local government officials. 

The following is a complete list of personnel assigned to the Main
 
Office as of June 30, 1983. 

Hassan Wahby Project Director 
Gene Quenemoen Technical Project Director 
Farouk Abdel Al Economics Discipline Leader 
David artella Economics Disc. Counterpart 
Ahmed Maher Deputy Institute Director 
Gamal Ayad Senior Economist 
Ahmed Taher Agronomy Disc. Leader 
Richard Tinsley Agronomy Disc. Counterpart 
Mohamed Abdel Naim Senior Agronomist 
Assia El-Falaky Senior Agronomist 
Moheb Semaika (66% time) Senior Agronomist 
Mona El-Kady Engineering Disc. Leader 
Eldon Hanson Engineering Disc. Counterpart 
James Layton Sociology Disc. Counterpart 
Mohamed Naguib Sociologist 
Yousria Allam (50% time) Sociologist 
Mohamed Helal* Computer Engineer 
Azza Nasr Computer Engineer 
Tim Gates Engineer-Water Budget 
Mahmoud Ibrahim Computer Engineer 
Iman Saber Technician 
Ahmed Bayoumi Farm Mechanization Engineer 
Nadia Wahby* Senior Eng. Water Requirements 
Abdel Atti Allam* Engineer - Water Requirements 
Wadie Ragy Engineer - Water Requirements 
Mohamed Nabil Naguib Engineer - Water Requirements 

* on leave without pay. 
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Farida Abdel Meguid / 

Mohamed Ahmed Salem 

Mohamed Sail El-Shatter 
Salah El-Din Salem 
Sayed Sakr 
Zeinab Abdel Ghany 
Ekhlas Abdel Ghaffar 

Magda Yassin Mahmoud 
Ashgan Abdel Zaher 

Bamba Shaarawy 
Iman Abdel Gaber 
Maher Attallah 

Abdel Naby Youssef 
Ahmed Soliman Abdallah 
Ahmed Ibrahim 
Said El-Said Elwi 

El-Araby Mansour Shahin 

Imam Sayed Washba 


Osman Shaker 

Shaaban Mohamed Abdou 


Ahlam Abdel Rahman _/ 
Taha Moustafa 
Ikram Mohamed 1/ 
Ahmed Ghanem 
Abdalla Gad 
Ahmed 

Moustafa Mahmoud Mahran 

Saad Mansour 


Nawal Abdallah Ahmed 

Magda Moh. Mahrous 


Mala Mokhtar Awad 


Mervat Hassan 

Hannan Samuel 


Mary Halim 
Hamdi Ahmed Hamdi 

1/Leave without pay
 

Engineer - Water Requirements 
Senior Adminis. Personnel 
Senior Adminis. Expeditor 
Junior Adminis. Secretary 
Junior Adminis. Storekeeper 
Junior Adminis. Inventory 
Junior Adminis. Secretary
 
Junior Adminis. Arabic Typist 
Junior Adminis. Photocopier 
Junior Adminis. Photocopier 
Junior Adminis. Accountact
 
Junior Tech. Mechanical Work
 

Techn.-Mechanical, Motor Pool 
Techn.-Mechanical, Motor Pool 
Junior Administrative, M.P. 
Junior Administrative, M.P.
 
Junior Technician, Electrician.
 
Technician
 

Junior Admin.
 
Telephone Operator
 

Junior Admin. Accountant 
Eng.-Water Laboratory 
Eng.-Water Laboratory 
Techician-Water Lab. 
Techician-Motor Pool 
Guard-M.P.
 
Electrician-M.P.
 
Management Ass. for Finance
 

Accountant - Main office 
Ex. Secretary - Main Office 

Secretary - Main Office 
Secretary - Main Office 
Secretary - Main Office 

Editor - Main Office 
Translator- Main Office 
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TRAINING
 

During the past quarter the following persons terminated their par­

ticipant training in the United States: 

Gamal Fawzy, Economist, Colorado State University
 

Kamal Ezz El-Din, Engineer, Colorado State University
 

Mohamed Awad, Agronomist, Colorado state University
 

Magdi Awad, Agronomist, Colorado State University
 

Ahmed El-Attar, Sociologist, Colorado State University
 

Amany El-Kayal, Engineer is still in training at Utah State University
 

under a Peage Fellowship.
 

The following persons were selected for training and approved by USAID
 

during the past quarter. Implementation of these training oppor­

tunities is in progress.
 

Ahmed Bayoumi, Engineer, 2 months at CSU
 

Safaa Fahmy Mohamed, Engineer, 1 month at USU
 

Mohamed Lotfi Nasr, Economist, 6-weeks at CSU
 

Moheb Semaika, Agronomist, 3 weeks at CSU
 

Sohair Youssef, Sociologist, 6.weeks at CSU
 

Ahmed Ghidan, Engineer, 1 month at USU
 

Abdel Raouf, Engineer, 3 weeks at CSU
 

Sabah El Sayed, Agronomist, 9 months at CSU
 

Ragy Darwish, Economist, 9 months at CSU
 

Tarief Zaitoun, Engineer, 9 months at CSU
 

Farouk Abdel Al, Sociologist, 9 months at CU
 

More rigid enforcement of English language proficiency by USAID before 

approving training has required that more time of Egyptian pro­
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fessional staff must be devoted to taking language classes. Although 

this policy creates additional constraints on accomplishing planned 

field work due to shortage of Egyptian staff it will probably result 
in more effective participant training and long-run accomplishment. 

Dr. Layton has spent at least 1 man month during the past quarter 

assisting the IMS Project to take over the n-farm water management 
course. He will reside at Kafr El Sheikh during July and August in 

order to assist the all-Egyptian staff. Other EUP American staff 
members residing in Cairo will travel to Kafr El-Sheikh to give some 

lectures during the training period. 

As reported in the Introduction of this report an evaluation was con­
ducted of the Salt River Project Exchange program and plans are 
underway to request a Phase II program. During the past quarter Don 

Womack and Sid Friar completed eight weeks in Egypt returning to the 

U.S. on April 26. Egyptian engineers Ibrahim Gad and Essan Mohamed 

were in Arizona for eight weeks. They returned to Cairo on April 9, 

1983. They were followed by Engineers Ramsis Pakoum Lotfy and Hassan 

Ali El-Attafi who left Cairo on June 17 and expect to return in mid 

August. 
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PUBLICATIONS REPORT 

There wre no new publications released from the Project office in 

Egypt during the past quarter. The publications progress report from 

the I s t quarter 1983 is up-to-date. 

The activity of the technical editor was mostly devoted to publishing 

papers for the Workshop held May 29 through June 2. In addition 

editing has been completed on several publications which will be 

printed and released the next quarter. 
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I1. BACKSTOPPING
 

planning and Coordinating Cwmnlttee
 

The Planning and Coordinating Committee met weekly to plan project
 

and discuss work plans with the TDYIS.
activities, review and work on reports , 


Committee members worked on the training prografu and provided orientation
 

for the Egyptian professionals who are taking non-dogree graduate training at
 

Colorado State University. The committee members also backstopp-id the dis­

cipline needs for the Egyptian and American staff In Egypt. Additionally, the
 

committee members helped plan the project workshop, and National and Interna­

tional Conferoncos on farm water management to be hold InCairo.
 

Tho project workshop was hold May 30, 31 and Juno 1. Thn purpose of the
 

workshop was to roview thG status and conclusions of the projoct research,
 

Identify thoso areas whoro additional work Isnoodod, and to provide the
 

occasion for all the project researchers from tho flold stations and Cairo
 

to moot togothor to discuss and review tho projocts actlvltlos. The workshop
 

was a succossf',l moans of focusing 1ho project's goals In the closing year of
 

Anorican Involvement. A copy of the papers presented at the project workshop
 

are attached.
 

Drs. Dan Sunada, Bill Shanor, Wayne Clyma and George Radosovich travoled
 

to Cairo to attend the workshop, review the project's work, and discuss the
 

project workplans for the coming year.
 

The National Conference Is scheduled for the 27, 20 and 29 of November.
 

Tho Universities, the Ministry of Irrigation, the Ministry of Agricultura,
 

and other Interested professional& have boon Invited to attend the conforence°
 



-55-


Dr. McConnen has been helping with tho organization of the National ConferencA
 

along with the International Conference to be held In Spring 1984.
 

Salt River Project
 

This quarter a mid term evaluation of the Salt River Project - Ministry
 

of Irrigation Exchange Program was successfully concluded. The Ministry of
 

Irrigation has asked the Salt River Project to extend the Exchange Program and
 

Is preparing a proposal asking U.S. AID to approve funding through the IMS
 

project of Phase II of the program through June 1988. Conclusicns and recom­

mendations of the review are In the appendix. Phase IIof the exchange
 

exchange program would be structured to concentrate on the following areas:
 

a. Data communication
 

b. Water measurements
 

c. Operation and maintenance
 

d. Project management and management reporting (Including preparation
 

of annual reports).
 

e. Design of Irrigation structures
 

f. Management and decision making processes
 

- Development of Ideas for Improvement
 

- Gathering relevant Information
 

- Analysis of Information
 

- Making a decision
 

- Action or Implementation of the decision
 

- Evaluation
 

. Conjunctive use of surface and groundwater
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Phase IIof the program will continue the exchange of Salt River project
 

personnel and Ministry of Irrigation engineers. Additionally, an annual
 

summer Intern program at the Salt River Project for two engineering students
 

from Zagazig University's Department of Irrigation will be established.
 

Fort Collins Staff
 

Dr. Mel Skold and Trainee Gamal Fawzy completed their report on Egyptian
 

Farming Systems for Task Group 4. The report significantly extends EWUP's
 

research Inthe economic discipline.
 

Tom Ley completed his revision of project technical report No. 38 , "Preci­

sion Land Leveling on Abu Raya Farms, Kafr El Sheikh, Egypt." Ley also
 

revised the report on the HP 9825 computer land levelling program for publica­

tion as EWUP Manual No. 5. He continued his analysis of the USDA - SCS level
 

basin Irrigation design model and a zero Inertia level basin design model. It
 

Isexpected that the result of this analysis will be a set of recommendations
 

for Improved application of the SCS model under Egyptian conditions.
 

Arrangements for a study tour for the present trainees were made and a
 

training program for the summer trainees was developed In consultation with
 

the P&C Committee and Cairo.
 

The Fort Collins staff has published three project technical reports this
 

quarter and prepared two more for publication. The publication status of the
 

Project Technical Reports assigned Is as follows:
 

PTR 116 Abstract sent to Cairo for translation
 

PTR #17 Abstract sent to Cairo for translation
 

PTR 118 Printed
 

PTR 021 Printed
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PTR 127 Authors are reviewing
 

PTR 135 Printed
 

PTR 136 Printed
 

PTR 137 Printed
 

Irfilning
 

Five trainees completed their eight month academic training tour at
 

Colorado State University. A list of the trainees, and the courses they took
 

spring semester follow.
 

NAmE COURSES CREDITS 

Agronomy 

Magdi Awad AG470 Soil Physics 3 

AG471 Soil Physics Laboratory 1 

AG666 Salinity and Soil Water Mgmt 3 

AG564A Chemical Analysis-Saline and 

Sodic Soils I 

GS670 Inter. Agricultural Development 3 

AG795 Independent Study 4 

Agronomy
 

Mohamed Awad AG470 Soil Physics 3
 

AG471 Soil Physics Lab 
 1
 

AG666 Salinity and Soil Water Mgmt 
 3
 

AG564A Chemical Analysis-Saline and
 

Sodic Soils 
 1
 

GS670 Inter. Agric. Development 
 3
 

AG370 Irrigation AU
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Economics
 

Gamal Fawzy EASO5 Agricultural Production Economics 3
 

EA510 Agricultural Marketing 
 3
 

GS670 Inter. Agricultural Development 
 3
 

EA695 Independent Study 
 1
 

EA540 Agricultural Finances AU
 

EC542 Econ. Analysis of Water Development AU
 

Engineering
 

Kamal El Din CE615 Open Channel Flow 3
 

CE544 Water Resources Planning 3
 

CE514 Hydraulic Structures 3
 

GS670 Inter. Agricultural Development 3
 

AG370 Irrigation 3
 

Sociology
 

Ahmed El Attar S 210 Intr. to Social Research 3
 

AD629 Program Development 3
 

PR600 Research Methods 2
 

S 795 Independent Study
 

AD620 Processes and Methods 3
 

Inaddition the five academic trainees participated In a short training
 

tour which Included visits to the Fruita Research Station InGrand Junction,
 

the Snake River Water Conservancy Research Lab InKimberly Idahop and the
 

Agricultural Development Systems Project at the University of California,
 

Davis.
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Kamal Nasr El Din, one of the trainees, successfully completed the 8
 

month program In Irrigation Engineering at the International School for Water
 

Resources at Colorado State University.
 

Other Academic Training
 

Engineer Amany El Kayal Ismaking good progress on her M.S. degree
 

program at Utah State University under a Peace Fellowship. She plans to take
 

her orals during the third quarter.
 

Summer Short Course Training
 

Sohair Kamal Yousef attended Dave Freeman's short course titled, "Social
 

Technical and Economics Aspects of Improved Irrigation Management," June 10 -


July 29, 1983.
 

Abdel Raouf attended Bill Schmehl/Bill Shaner's short course titled,
 

"Farming Systems Research: On Farm Methodologlesp" June 10 - July 9, 1983.
 

Salt River Pro lect Exchange
 

Ibrahim Ismail Mohamed Gad and Essam Monofle Sheikh spent February 20
 

to April 1,1983 working and training at the Salt River Project InPhoenix,
 

Arizona. Prior to the time InPhoenix they spent a week InFort Collins In
 

orientation and participating In a study tour of Colorado Irrigated agricul­

ture. They also took a study tour of Irrigation districts InWestern Arizona
 

and Southern California. The Itinerary for the two men at the Salt River
 

Project Is In the Appendix.
 

Mr. Ed Kirdar, Mr. Marcel Boulals, Mr. Robert Mason, and Mr. Jack PhIster
 

from SRP travelled to Cairo to participate Inthe mid project review of the
 

exchange program.
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EQUIPMENTf
 

The two slave disc drives for the HP9825 were received and shipped by
 

air freight.
 

The diesel generator for El Hammaml has been ordered and It Is due for
 

completion InAugust.
 

All Instruments and supplies for the mobile soil lab have been ordered
 

but none of the Items have been received.
 

The Hewlett-Packard model 41 CV calculator system was hand carried to
 

Egypt by Tim Gates.
 

Replacement recorders for wind measurements at the weather station were
 

sent.
 

All other equipment, parts and supplies have been purchased as requested.
 

TDYs 

Temporary duty personnel worked with the EWUP slaff on a variety of
 

problems this quarter.
 

As mentioned previously Drs. Clyma, RadosevIch, Shaner and Sunada par­

ticipated In the project workshop and reviewed, critiqued, and helped with
 

the rewriting of the project papers presented at the workshop.
 

Other TDY personnel worked on reports on the cons truction, operation,
 

and maintenance of canal systems, water budget studies, canal lining cost
 

studies and sociological studies on the social dynamics of dally activities
 

on the mesqas.
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A list of the TDY's In Egypt this quarter follows.
 

Dr. Wendell GwInn, Engineer (March 9, 1983 - June 4, 1983) to write a
 

report on construction, operation and maintenance of the Abueha Canal System.
 

Dr. Dave Redgrave, Agronomist (March 3, 1983 - April 29p 1983) to work
 

with Dr. Taher and others on the water depletion report for Kafr El Sheikh.
 

Mr. Bill Ree, Engineer (March 16, 1983 - May 30, 1983) to assist Task
 

Group 5 analyze and prepare water budget reports.
 

Mr. Sid Friar, SRP (March 9, 1983 - April 20, 1983) to Increase the
 

professional competence of the participants by an exchange of literature,
 

Information and on the job training relative to Irrigation problems and prac­

tices In Egypt and USA. Exchange between SRP and MOI.
 

Mr. Don Womack, SRP (March 9, 1983 - April 20, 1983) to Increase the
 

professional competence of the participants by an exchange of literature,
 

Information and on the job training relative to Irrigation problems and prac­

tices In Egypt and USA. Exchange between SRP and MOI.
 

Mr. John Andrew, Engineer (May 10, 1983 - August 1, 1983) to prepare a
 

technical report on costs under Egyptian conditions of alternative systems of
 

canal lining.
 

Dr. Wayne Clyma, Engineer (May 24, 1983 - June 13, 1983) to review,
 

criticize and assist with rewriting project reports to be presented at a
 

workshop InMay & June.
 

Dr. Frank Santopolo, Sociologist (June 21, 1983 - July 31, 1983) to work
 

with Task Groups 3 and 11 to document EWUP's work with farmers.
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Dr. Dan Sunada, Engineer (May 16, 1983 - June 7, 1983) to assist Inthe
 

study of the Dakalt Canal. Assemble water budget Information and other
 

hydrologica data.
 

Dr. Bill Shaner, Engineer (May 26, 1983 - June 10, 1983) to review,
 

criticize and assist with rewriting project reports to be presented at a
 

workshop In May & June.
 

Dr. George Radosevich, Economist (May 26, 1983 - June 9, 1983) to review,
 

criticize and assist with rewriting project reports to be presented at a
 

workshop InMay & June.
 

Mr. Ed Kirdar, SRP (May 24, 1983 - June 2, 1983) mid tUrm evaluation of
 

Salt River Project and Ministry of Irrigation Exchange.
 

Mr. Marcel Boulals, SRP (May 24, 1983 - June 2, 1983) mid term evaluation
 

of Salt River Project and Ministry of Irrigation Exchange.
 

Mr. Robert Masont SRP (May 24, 1983 - June 2, 1983) mid term evaluation
 

of Salt River Project and Ministry of Irrigation Exchange.
 

Mr. Jack Pflster# SRP (May 24, 1983 - June 2, 1983) mid term evaluation
 

of Salt River Project and Ministry of Irrigation Exchange.
 

Work Plns~
 

Logistical support and academic advising for the Egyptian summer training
 

participants will continue. Special study program are being arranged for
 

trainees arriving In July and August. Additionally, a study tour of irriga­

tion Inthe Amorican Southwest Is being arranged for a group of 35 Egyptian
 

Engineers from the IMS projoct. This 3 week tour will Involve visits to
 

farmers, Irrigation districts, and Irrigation projects and research
 



-63­

laboratories of the United States Department of Agriculture and the Bureau
 

of Reclamation. The tour will be organized around the subject of the design
 

and maintenance of Irrigation delivery systems.
 

Advance arrangements for the trainees expected next fall will begin. The
 

selection of academic advisors, course schedules, and housing and transporta­

tion arrangements will be made.
 

Orientation programs will continue to be developed for American project
 

staff traveling to Egypt, Salt River Project personnel, and Egyptian trainees
 

traveling to the United States. More of the orientation isbeing done
 

Because of the Increase Intheir
directly by the Fort Collins staff. 


experience and a decrease inthe number of trainees and staff visiting the
 

United States or Egypt for the first time.
 

Work on a project presentation for the Consortium for International
 

Dr. Wahby and Dr.
Development (CID) board meeting InJuly continues. 


Richardson will represent the project at this CID review.
 

Planning for the National and International Farm Water Management Con­

ferences InCairo continues. The National conference will be held In late
 

November and the International conference Inthe Spring of 1984. These con­

ferences will provide forums for the dissemination and discussion of the
 

projects findings.
 

The publication activities InFort Collins will continue. Upon comple­

tion of the Projoct Technical Reports assigned to Fort Collins the publishing
 

activities will shift to tho reproduction of papers written by project members
 

and published Inreferred journals.
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In addition to these activities, the Fort ColIns staff and the Planning
 

and Coordinating Committee reviewed and helped edit all new Staff papers and
 

Project Technical Reports.
 

The Planning and Coordinating Committee will continue to revise and
 

update their recommendations to the Ministry of Irrigation on the National
 

Irrigation Improvement Program.
 

The Salt River Project exchange will continue with two Egyptians going to
 

Phoenix and two Americans travelling to Egypt this fall.
 

III. PERSONNEL
 

No change Tim Gates and Eldon Hanson were on home leave during this
 

quarter.
 

The following people will be In Egypt TDY next quarter:
 

Ed Knop 7/14/83 - 8/11/83
 

Richard McConnen 7/16/83 - 8/83
 

Terry Podmore 7/14/83 - 8/14/83
 

Mel Skold 7/23/83 - 8/18/83
 

Jim Warner 7/14/83 - 8/20/83
 

E. V. Richardson 8/1/83 - 8/29/83
 

Ron Grosch 9/28/83 - 10/8/83
 

Sid Wilson 9/28/83 - 10/8/83
 

Bill Re. 9/6/83 - 1/6/84
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EGYPT WATER USE AND MANAGEMENT PROJECT
 

Workshop Agenda
 

May 30 - June 2,_1983
 

Ramsls Hilton Hotel
 

Cairo
 

Monday
 

May 30 Chairman - Hassan Wahby
 

0930 - 1000 Opening
 

- 1030 Egyptian Irrigation System and EWUP Role.­1000 

* Hassan Wahby 

- 1100 EWUP Approach for Increasing Welfare of tarmers
1030 

* Gene Quenemoen
 

1100 - 1130 Break
 

Chairman - Ahmed Maher
 

- 1.230 The Role Land Leveling in Egyptian Agriculture
1130 

* Eldon Hanson and A. Bayouml
 

1230 - 1330 Long Furrow-vs. Small Basin Irrigation
 

* Eldon Hanson
 

1330 - 1430 Lunch
 

Chairman - Gene..Que'eemoen
 

1430 - 1530 Optimum Irrigation Frequency
 

* Mona El Kady
 

1530 - 1600 Break
 

1600 - 1700 Evaluation of Rotation System
 

* Dick Tinsley 

Tuesday
 

May 31 Chairman - Mona El Kady
 

0930 -.1030 Proposals for Irrigation Scheduling
 

* Dick Tinsley
 

- 1130 Computer Assisted Design and Evaluation
1030 


Procedures for Watercourse Improvement Programs
 

* David Martella and Tim Gates 
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1130 - 1200 Break
 

Chairman - Eldon Hanson
 

1200 - 1300 Hydraulic Design of Gravity System for 

Abyuha Canal
 

* Bill Ree and Tim Gates 

1300 - 1400 Minya Pilot Program 

* Abdel Raouf and Erwin Nielsen 

1400 - 1500 Lunch 

Chairman - Dick Tinsley
 

1500 - 1600 Mansuriya Pilot Program
 
* Wadie Fahim and Bill Braunworth 

1630 - 1730 Break
 

1630 - 1730 Kafr El Sheikh Pilot Program
 

* Abdel Fattah Metawie & K. Litwiller 

Wednesday Chairman - Farouk Abdel Al 
June 1 0930 - 1030 Experience with Water Users Associations
 

* Jim Layton 

1030 - 1130 A Proposed Irrigation Advisory Service
 
* Mohamed Naguib 

1140 - 1200 Break
 

Chairman - MohamedNaguib
 

1200 - 1300 Irrigation Practices of EWUP Study Cases
 
* Farouk Abdel Al and Dick Tinsley 

1300 - 1400 Results of Crop Management Trials 
* Mohamed Abdel Naim
 

1400 - 1500 -Lunch 

Chairman - Ahmed Taher
 

1500 - 1600 Economic Analysis of Farming System
 
* Farouk Abdel Al & David Martella 

1600 - 1630 Break 

1630 - 1730 Water Budgets for EWUP Field Sites 

Tim Gates and Mahmoud Ibrahim
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Thursday Chairman - David Martella 

June 2 0930 - 1030 Review of Soil Fertility Surveys
 
* Ahmed Taher 

1030 - 1130 Review of Soil Characteristics Studies 

* Ahmed Taher
 

1130 - 1200 Break
 

Chairman - Jim Layton 

1200 - 1300 	 Irrigation Management of Soils at EWUP 

Sites 
* Ahmed Taher and Dick Tinsley 

1300 - 1400 n the Water uality of Irri uationCanals 
Urains and Grlundwater inA adra k.El-Sheikh
 
* Assia Nl Falaky
 

1400 - 1500 Lunch
 

Chairman - Hassan Wahby 

1500 - 1600 	 General Comments
 

* Review Team
 

1600 - 1630 Break
 

1630 - 1730 General Comments
 

* Review Team 

Note:
 

The review team 	may schedule meetings with groups of EWUP
 

staff the week following the workshop for further discussion
 

and recommendations.
 

q
 



Workshop Reviewers
 

Dr. Mahmoud Abu Zeid
 
Chairman, Water Research Center
 
Ministry of Irrigation
 
Cairo
 

Dr. Daniel K. Sunada
 
Professor, Departmant of Civil Engineering
 
CSU
 
Ft. Collins
 

Dr. Ali Serry
 
Chairman, Agricultural Research Center
 
Ministry of Agriculture
 
Cairo
 

Dr. Wayne Clyma
 
Professor, Department of Agricultural and Chemical Engineering
 
CSU 
Ft. Collins 

Dr. Willis W. Shaner
 
Professor, Department of Mechanical Engineering
Assoc. 


CSU
Ft. Colli,..
 

Dr. Ibrahim EI-Assiouty
 
Professor, Head of Irrigation Division, Faculty of Engineering
 

Cairo University
 
Giza
 

Dr. George Radosevich
 
Assoc. Professc Department of Economics
 
CSU
 
Ft. Collins
 

Dr. Charles Bailey
 
Program Officer, Ford Foundation
 
Khartoum,
 
Sudan
 



SUMMARIES OF THE PAPERS 
TO BE PRESENTED AT THE WORKSHOP 

MAY 30 - JUNE 2, 1983 

(These papers have not been edited for publishing.
Please do not quote without Authors permission) 



a field with a planed 
grade to allow more efficient water application.
 
Land smoothing is generally the term applied to the final step inPLL,
 
which removes the minor irregulariti-es and increases the precision.
 

Precision land leveling isa necessary condition for improving farm
 
water management when surface irrigation is the method of water application.
 
This is true when PLL is done to achieve some uniform grade in the
 
direction of advancing irrigation water or when it is done to achieve a
 
uniform zero grade or dead level. 
 PLL is necessary for the removal of
 
surface irregularities in fields which cause poor distribution of applied
 
water, lead to salinity and waterlogging problems and result in poor
 
water application efficiency, among other things. 
A review of the expected
 
benefits of PLL illustrates why itshould be considered for improving farm
 
water management:
 

1. Improved irrigation application efficiencies
 
a. irric3tion water savings
 
b. irrigation time savings
 

c. irrigation labor savings.
 

2. Reduces salinity problems
 
a. 
high spots receiving too little water are eliminated
 
b. uniform water application improves leaching effectiveness.
 

1' 
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3. 	Reduced waterlogging problems
 
a. 	Low spots receiving too much water are eliminated
 
b. 	improved ability for applying precise amount of water reduces
 

overirrigation; aids water table management.
 

4. 	Uniform water applications for improved germination
 

5. 	Less fertilizer lossesdueto overirrigation and deep percolation
 

6. 	Higher yield should result because of items 1 to 5
 

7. 	Land inproduction increased
 
a. 	ndn-productive bunds and boundaries removed because larger
 

fields can be irrigated as a Unit
 
b. 	area occupied by distribution ditches decreased
 

8. 	Farm water delivery losses reduced due to fewer- distribution ditches
 
a. 	improves farm irrigation efficiency
 
b. 	reduces waterlogging problems next to farm distribution ditches.
 

PLL is.necessary condition for achieving the above benefits, however, it 
alone isnot sufficient. Controlling water application insurface irrigat­
ion requires estdblishing the appropriate boundaries, which, inturn, is 
dependent upon development of an appropriate design. Surface irrigation
 
design isdependent upon numerous physical factors such as soils, water
 
supply, crop, climate, etc., as well as many management factors such as
 
irrigation frequency. 
Itthus becomes obvious that PLL, surface irrigation
 
design and irrigation water management must be treated as unit with each
a 

component receiving the proper development and attention before farm water
 
management can inreality be improved. The neglect of any of these three
 
components leads to failure. 
 This report will focus on precision land
 
leveling.
 

Itmust be recognized that PLL cannot be done without giving attention to
 
limiting factors such as soil types and profiles, soil fertility, general
 
topography, crops to be grown, irrigation method and climate. 
Each of
 
these may constrain the amount of leveling that can be done, the amount
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of soil that may be cut, the costs that may be justified, etc. Available
 
machinery and technical assistance (including instruments and trained
 
personnel) may be severely limited.
 

Efficient use of manpower and machinery is another important aspect of
 
land leveling. 
Without land leveling it would be impracticable to modify
 
the topography and irrigation systems to make land accessible to 
 farm
 
machinery and convert small basin irrigation to the use of long borders/
 
furrows.
 

The small basin irrigation system is labor intensive requiring long hours
 
to form the borders and to. irrigate. The increase in labor hours for
 
irrigation is due to the number of basins and the small streams used.
 
With a 
decrease in the amount of available labor, resulting in increasing
 
labor costs, the use of labor saving irrigation systems and labor saving
 
machinery will 
be required for efficient farming operations in the future.
 
Currently, the use of machinery with small basin irrigation systems is not
 
operationally feasible due to frequent stopping, starting, backing and
 
turning of tractors etc. 
which results in low efficiency in the use of
 
machinery.
 

Unless new machinery is developed specifically for small basin irrigation
 
systems, future farming practices will require redesigning the field
 
irrigation systems to relatively long border strips and/or furrows that
 
will 
permit the use of conventional machinery to increase the productive
 
capacity of the farmer. 
A healthy man can generate about 1/8 horsepower.
 
With a 
50 horsepower tractor he can theoretically do 400 times more work
 
per hour. If this concept isapplied inEgypt as 
farm labor becomes un­
available, the necessary adjustments can be made in farming practices
 
with machinery to allow 
 fewer farmers to feed the growing population
 
in the coming years. 

/I 
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LAND LEVELING WITH A LAND PLANE VS LASER LEVELING
 

A. Summary:
 

1. For laser controlled leveling, a sending unit ismounted on
 
a tall tripod near the field as shown in Fig. 1. The recelv-.
 
Ing unit ismounted on a scraper drawn by a tractor. The
 
combined length of a tractor and scraper is very short; 90%
 
turns are not a problem and the scraper blade elevation is 
under constant cortrol. Guess work is eliminated. Because
 
of this, laser leveling equipment can work in corners and
 

narrow strips of land. Land planes require wide areas for
 
-turnirng because they are long and sharp. 90% turns are im­
possible.
 

2. Field boundaries may be any configuration. The field
 
efficiency of laser leveling equipment isgreater than that
 
of regular leveling and planing equipment. Either type of
 
equipment can work well on large areas where turning is
 
minimized.
 

3. As areas become smaller, laser equipment efficiency with
 

respect to land planes increases because of its mobility,
 
and the quaritity of soil moved per feddan diminishes
 

Efficiency of regular equipment goes down more rapidly
 
because of turning problem.
 

4. Farmers prefer separate field leveling because transfer of
 

top soil and weeds from farm to farm is eliminated.
 

5. Laser equipment may cost approximately L.E. 40,000.
 

B. How laser Equipment Works to Level or Survey Land:
 

Laser equipment consists of an emitter mounted on a tall tripod
 
near the field to be leveled (See Fig. 1). The emitter 
sends out a pencil thin beam of light and rotates at selected
 
speeds up to 12 times per second which in effect forms a plane of
 
laser light. The emiter automaticallyadjusts itself (elimination 
operator error) so that the plane of light Is ina horizontal 
(dead level) position. It may al!,o be Inclined to have the plane 
of light on any desired degree of slope ineither direction.
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A receiving unit (or sensor) ismounted on a mast above the
 

blade of the scraper. This sensor is a 3600 photo electric
 

cell which receives light from any direction. The receiver
 

isdivided into three sections to indicate "on grade","above
 

grade", or "below grade" on the control panel in the tractor 

operators'-cabin. During land leveling operations, the mast 
holds the receiving sensor at a fixed position, above the center
 

of the blade of the scraper. 

The mast may be telescoped up or down to change the elevation
 

of the scraper blade. A switch on the control panel puts this
 

under control of the operator. The digital read out displays
 

Xhe elevation inmillimeter units, giving the tractor operator
 

absolutely accurate and continuous control of the elevation of
 

the scraper blade.
 

With a land plane the tractor operator has to guess or estimate
 

how close he isworking to the survey specifications while he
 

drives from stake to stake. Stakes may be spaced 10 meters to 30
 

meters apart. After another survey, the process of land leveling
 

may have to be repeated.
 

The laser sensor reacts to stay in the middle of the laser beam.
 

Electronic signals operate control linkages in the hydraulic
 

system of the tractor to keep the sensor in the middle of the
 

plane of light. If the scraper wheels rise when going up
 

higher groundythe scraper is lowered correspondingly which
 

causes the blade to cut the soil to the desired grade.
 

When driving over low places the same system causes the blade to
 

rise with respect to the wheels to allow soil from the scraper
 

to fill the depressions.
 

When it is desired to survey the field before leveling, the link­

age connecting the receiving sensor to the blade is disconnected
 

which allows the digital counter in the tractor cab to read out
 

the magnitude of the "ups" and "downs" as the tractor drives 

over field. lhe Wnsor may be set to operate at the average 
reading of the "ups" and "down"; and with the linkage between 

the sensor and th, blade restored, the equipment is ready to 
level the field to the average grade. 
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C. Results Observed In El Minya With Laser Leveling Equipment
 

During April and May 1983: (From an interview with Dr. Nielsen)
 

Laser leveling is absolutely accurate and land can be
1: 


leveled within one cm consistently. Water applied flows
 

evenly and uniformly over the field. Irrigation time
 

is reduced.
 

A presurvey of fields is not necessary with laser level­2: 


If cut and fill data are required, the equivalent
ilg. 

to the presurvey can be accomplished by observing elevat­

ion read outs in the tractor while driving around the
 

field one or two times.
 

3. Small widths of land (as narrow as 7 meters) can be
 

leveled because the scraper-blade elevation system 
is
 

completely inc. pendent and is not affected by the angle
 

of the scraper tongue and tractor drawbar during 
turning.
 

Sharp 900 turn are not a problem.
 

4. One feddan can be leveled in approximately two hours. Level­

ing and smoothing the same area with regular equipment 
may
 

require an entire eight-hour day.
 

to 1
 
5. The optimum field size for minimum earth movement 

is from 


fqddan. Larger fields usually require greater volume of 
soil
 

per feddan to be moved to achieve the final elevation or grade.
 

The field need oniy be wide enough for the tractor-scraper to
 

turn around.
 

farms is much preferred by the
6. Individual leveling of small 

farmer because it eliminates the problems of spreading weeds
 

from farm to farm. Each
 
(especially grass roots) and top-soil 


farmer retains the results from his previous farm management
 

practices.
 

7. Laser leveling could be done at night as efficiently 
as in the
 

day time, and three 6 to 7 hour work shifts a day could 
easily
 

for maximizing the 
be accomplished. This schedule would allow 

leveled in the shortest time. In Egyptamount of land that can be 

where two or three rrops are planted per year and there is minimal 

time between harvests and plantings, this is especially important. 
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(Draft) 

.ong Border/Furrow Irrigation
 

VS.
 

Small Basin Irrigation
 

Summary
 

Land leveling to prepa.re land for efficient irrigation with
 

long borders/furrows for comparison with small basin irrigat­

ion has been conducted in the Egypt Water Use and Management
 

Project at El-Minya, Mansuriya, and Kafr El-Sheikh.
 

The land has been leveled with zero slope (dead level) with
 

most of the long runs being 100 to 140 meters long on heavy
 

textured soil. Small basins have ranged between 12 to 45
 

meters in length.
 

A concept is presented showing that the larger the non-ero­

sive irrigation stream that is applied to dead leveled land,
 

the higher the water-application efficiency may become if the
 

time of flow is just sufficient for moisture to penetrate to
 

the bottom of the root zone at the downstream end of the bordei
 

Irrigation trials have been made with different measured rates
 

of flow to selected areas planted with berseem, broad beans,
 

wheat, cotton and corn. Moisture stored in the root zone has
 

been measured with soil samples obtained before and after ir­

rigations, and computed water application efficiencies have
 

been plotted with respect to size of stream.
 

In sonic irrigation trials, the results indicated that larger 

streams result In higher water-application efficiencies. How­

ever, in taiiy cases the efficiencies are lower. This reversal 

has been caused by allowing the water to flow unduly long 

durlnq th, irrigations on the newly leveled land. 

http:prepa.re
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In many cases there was no appreciable difference in the
 
highest efficiencies of the small basins as compared to
 
the long basins. The important finding here is that long
 
borders can have water-application efficiencies that are
 
as 
high or higher than those that have been attained in
 
the small basins.
 

Long borders may be irrigated directly from mesqa8 thus
 
eliminating marwa8 that are required with small 
basins.
 
Modifications of this type in irrigation systems in the
 
Project have resulted in improved irrigation efficiency.
 

These irrigation trials demonstrate the importance of
 
providing instructions to teach farmers how to irrigate
 
to take advantage of the benefits that long borders may
 
make available to them. As in the United States where
 
it has been found important to have an extension service
 
to provide continued technical help for farmers, it will
 
also be important to have a similar program in Egypt.
 
Farmers will need help especially where new recommended 
practices deviate considerably from customs that have been 
practiced by them for many generations. 

EH/mm
 



Criteria For Determining Desirable Irrigation Frequencies & 

Requirements And Comparisons With Conventional Frequencies And 

Amount Measured By EWUP 

SUMMARY AND CONCLUSIONS
 

The on-farm irrigation measurements made by the Egypt Water Use 
Project were examined for the purpose of developing criteria for 

helping farmers decide when it is time to irrigate and how much
 

to apply at each irrigation. The criterion for when to irrigate
 

was based primarily on tensiometer measurements. The tensiometers
 

Indicated that for most crops 7 cm of water could be safely deplet­

ed from the soil between irrigations. By the time 8 cm were
 

depleted, some tension measurements were already beyond the recommend­

ed maximum. Cotton and wheat are believed to be able to withstand
 

somewhat greater tensions than this,and yet there is some evidence
 

that yields of both cotton and wheat might have been reduced when
 

the farmer permitted slightly higher tensions (-Mgur--5-and-Tabh.-.-4 

for cotton, Eig-re 26 and Table 2 for whet) to occur. Therefore, 

except for permitting a somewhat greater stress period at the
 

beginning and one at the end of the growth cycle for cotton, as
 

recommended by the Ministry of Agriculture based on their research,
 

and a period to permit wheat to mature at the end of its growth cycle, 

the recommended criterion is to irrigate when 7 cm of water havebeen
 

depleted from the upper 90 cm of soil.
 

How to know when 7 cmhave been depleted remains somewhat of a problem,
 

since the use of tensiometers is not practical for a farmer with only
 

one feddan. As an alternative, suggested irrigation schedules have
 

been prepared, based on the best available estimates of consumptive 

use rates of the major crops in each of the three work areas chosen 

by EWUP. The date of each succeeding irrigation was determined by 

integrating under the CU curve until inother 7 cm had been used. 

An attempt was made to avoid scheduling an irrigation during the 

winter closure period, but still some conflicts could appear. It is 

recognized that there are many possible errors from using this approach, 

so it is reconnended that the irrigation advisors monitor, at least 

one field in each group of farms following a particular schedule. 

They would then be in a position to alter the schedule if a problem 

developed. The suggested schedules developed so far are presented in 

the respective figures contained in the body of this report. A summary
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table (Table--- contains pertinent information from the best of 

these schedules. It isobvious from this table that more (and
 

better) schedules need to be developed as more accurate
 

estimates of consumptive use become available, and as more .ex­

perience is gained from applying these schedules.
 

The calculated amount to apply at each irrigation is shown in the
 
the 

respective figures, but does not appear in^Table . The amounts 

were based on an assumed application efficiency of nearly 100% for 

Mansuriya,95% for Kafr EI-Sheikh, and 85% for Abyuha. These efficienci­

es were deliberately chosen very high in an attempt to gradually 

lower the water table during each cropping season. That is one 

reason why a certain amount of continued monitoring is recommended. 

Some fields that tend to be sub-irrigated, and those that receive
 

significant rainfall, might need even less, but a few may need more
 

water. Ifone were to use only the data contained inA^Table , 

done could come close to the correct amount to apply at each irrigation
 

by choosing 7 to 7.5 cm for Mansuriya, 7.5 to 8 cm for Kafr EI-Sheikh,
 

and 8 to 9 cm for Abyuha. This assumed that advisors will know the
 

average stream size and can therefore tell the farmer how long his
 

irrigation should continue.
 

Following the schedples proposed in this report (or their improved
 

sequels as experience with them is,gained) should increase yield
 

on those fields that now are occasionally subjected to excessive
 

soil moisture stress. Ifmight even improve yields generally in an
 

area due to a lower water table if all farmers are controlling their
 

applications.It should save water from those farms that are now
 

receiving more than necessary, but part of the saving will go to
 

those that now receive too little. A lower water table should'reduce
 

salt migration to the surface, but less applied water would leach less,
 

so the net effect on salinity is not easily predictable. The percent­

age chatiges inyield and in water saved will be small but they could
 

each be very significant for the future of Egyptian agriculture.
 

The present practice of rotation delivery in the canal system does not
 

http:applications.It


SUMMARY TABLE OF PROPOSED IRRIGATION SCHEDULES BELIEVED TO BE
 
THE BEST OF THOSE LISTED IN THIS REPORT.
 
(THE FIRST IRRIGATION IS INDICA'ED BY THE PLANTING DATE"FOLLOWING
 
FARMERS '.:PRACTICES", SUBSEQUENT IRRIGATIONS BY THE NUMBER 
OF
 
DAYS SINCE THE LAST IRRIGATIONI . 

WHEAT COTTON BERSEEM MAIZE BROAD BEANS FLAX VEGETABLES 

FIG.7 FIG.9 FIG. 12 FIG. 11 
DEC.1 MAR. 25 MAY 15 NOV. 10 

-o 

26 
42 
28 
22 

42 
19 
15 
14 
13 
12 
13 
15 

17 
16 
13 
11 
11 
11 
13 

45 
43 
29 
21 

FIG 2 FIG. 17 FIG. 19 FIG. 24 
NOV. 25 OCT. 15 MAY. 15 JAN. 1 

37 
31 
22 
16 
15 

16 
28 
36 
41 
30 
25 
21 

16 
18 
15 
12 
10 
11 
12 

3:' 
29 
24 (MAR.30) 
20 
17 
14 
13 
11 
10 
IO(JUL.3) 
10 
11 
12 
13 
14 
16 
18(OCT.5) 
22 
2937(JAN.1) 

FIG. 25 FIG.27 FIG.29 FIG.31 FIG.30 

w 

DEC. 9 

37 
41 

19 
20 

MAR.25 

42 
23 
17 
14 
12 

NOV.22 

28 
47 
32 
22 
1 
12 

NOV.20 

26 
33 
30 

I[C. 6 

32 
40 
22 
16 
14 
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make it easy to foliow the proposed irrigation schedules. Most
 
of the schedules have very little cushion to permit a delay from
 
the scheduled date of irrigation. Therefore, until such time
 
as water becomes available on some kind of reliable demand schedule,
 
itmay be necessary to add an extra irrigation occasionally, thus 
partially defeating the advantage of this program. Advisors can keep 
.thls problem 'to aminimum by reducing the amount applied when 

an irrigation must be made ahead of schedule. Those farmers located 
near the end of any watercourse have an additional problem of not 
knowing when, or in some regions even whether, the water will reach
 
their lands during a particular rotation on-period, but this problem
 
can be reduced by greater cooperation in the operation and maintenance
 
of the distribution system. It is therefore. recommended that when
 
the austere irrigation schedules suggested in this report are intro­
duced in a particular area, the water delivery capabilities of the 
distribution system be made ,.: reliable as possible. 

'9
 



METHOD F_ EVALUATING AND REVISING IRRIGATION ROTA!ON
 

R.L. Tinsley, A..Ismail, M. el Kady
 

SUMMARY
 

an
 
This paper presents a method of evaluating the effiency of 


It focus on how to
irrigation delivery system for small farmers. 


or sur­supply is SOuffiCient, defficient
determine if the water 


needs.

plus without determining each individual farmer)s daily 

method looks at the aggregrate use by the farming
Instead the 


community as determined by'a farm record sampling. It then
 

relateu this to hydrCtulic information outained from the Water 

outflow, and water level recorders.Budget Analyis of inflow, 

to determine possiible modific6-The information was then combined 

tion. in the irrigation rotation system.
 

is used as an example. This isThe rcas history of Dekalt Canal 

in that the lower reaches tend to have 
a somewhat unusual canal 

surplus water. The analysis thus concentrates on identifying 

an
when theL4 sUrpl utso occur in a 1arge enough vol uMe Uo that 

feAuible, and
tkdju,,tm-1it in the irrigeAtion rotation would be 

re!WltS in A re'dkct'd djt;h,-rgu into the DcukaIt. Th -Voi.il d al so 

rv,l i .7v t.heQ ,ving di?-T it. in ,.till po nihl to rue.1locate the 

'ltlut Yazi d canal . A revised w,tur for othur p,'rtt_ of thl 

t.hbt coul d rCdite Lho nimbLr ofirr i ALi rotiLi on LdvV(, uopc'cAoin w v. 

on dky/ by clim, to 2.1. Thin wv.int Io-.tly by rhartvning th 4/4 

i"kA 



!5umme'r irrigation for rice. to more closely follow the farmers 

actual practices. 
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10ferrnd 

_-fg Dkalt Canal - Oct.'81 
November December 

Inferred Inferred 

to SeptL'8 . 
January... 

Inferred 

.yU..Sch Ham Dol. Sch aSc h Ham Det Sch Ham Deh 

1 on on 
2 
4 

on on 
on 

5 on on on on on 

6 on on on on OF] on on on
 
7 on on on on on on on on on?
 
6 on on on on on on on on on? on
 
9 on on on on on on on on? on
 

10 on on Oil on on on on? on
 

11 on on on on on? on on
 
12 on on on close on
13 on on on on close on
 

14 on on on clonti on
 
15 on or on cluue on
 

16 on on close 
17 on on clorv 
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On 	 .. .. On on 

TotWl 	11.5 0 17 21 19,' 174 20 7+ 12* 13 7 19 
-
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ratig.iC. "On" Periods for Dkalt Canal - .'8_ '. 
June JuA a __S-Qtember 
Inferred Inferred Inferred Inferred 

Dg _.Sch Ham Dek Sgh Ham Dek Sch Ham Dei ,ch Ham Dek 

I on on on 
2 on on on on 
3 on on on on ? on 
4 on on an on on on on on 
5 on on on on on on on on on 

6 on ? on on on on on on 
7 on ? on on on on 
8 on on on ? on 
9 on on on ? 
10 on on on on on on 

11 on on on on on on on on on 
12 on on on on on on on on on on 
13 on on on on on on on on on 
14 on on on on on on on 
15 on on on on on 

16 on on on on on 
17 on on on on 
18 on on on on on 
19 on on on on on on on on 
20 on on on on on on on on on 

21 on on on on on on on on on 
22 on on on on on on on 

23 on on on on on 
24 on 
A. on on 

26 on on on on on 
27 on on on on on on 
20 on on on on on on on an on 
29 on on on on on on on on on 
3 on ol on on on on on on 
3 1 .. . . . . o n ... .. .. 

TotAl H1 TE _N14 1.I -IF~ 9 j 6 1 
-------------------- ssssssss*~. w------- -----­
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TAble 1 Distribution of Water Among.9 Far sin Abuha
 

Mes a__Farm Cr___2a --- Ave. Q Ave. D
 
L/sec. cm.
 

13 	 Middle Wheat 6 10.5 7.9
 

End Wheat 7 12.3 8.2
 

22 	 Head B.Beans 4 12.8 8.4
 

Middle Wheat 7 13.1 9.7
 

End Wheat 7 13.5 10.8
 

26 	 Head B.Beans 4 15.7 12.9
 
Middle Wheat 6 15.5 11.7
 

End Wheat 6 6.6 9.0
 

Sourcq: Unpublished data of M. Awad
 

q'I
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Table -. Frequency of Irrigation on Me.a -Beni Magdul 
No. Ave.# Days from Ave. days 

Irri. Irri 1-2 2-Last___Sagia__Cro__ Fields 


7.3 20 10

1 	 Maize 22 


26
SunfI 2 5.5 25. 
Vegta 2 6.5 10 10
 

2 Maize 20 	 6.5 15 10
 
22
4.3 	 20 

9
 

SunfI 4 

Vegta 9 8.6 15 


3 	 Maize 13 6.5 20 13
 

Sunfl 
 a 3.6 30 	 28
 
11
Vegta 9 6.9 13 


Source: Unpublished data from Sabah Mahmoud
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DES I N A :NDCOM FUTER: AESS I STED 


CFEDURES FOR
EVALUAT I OI- -R 


WATEA - F MRSIE I MFC'I VEIIE:N T
 

EURPOSE 

An 	efficient set of procedures were developed which make use
 

limited manpower to design watercourse system networks in
of 


programs were developed, whenever
Egypt. Computer 


practical, to facilitate implementation of the procedures.
 

was denoted as the
This set of procedures, as developed, 


'Design and Evaluation Procedures"
"Computer Assisted 


The seven steps of the procedures, the associated
(CADEP). 

made in their
computer programs, the assumptions 


application are
development, and suggestions for their 


presented.
 

SUMMARY
 

The full potential of Egypt's agriculture cannot be realized 

without significant improvement and modernization of the 

Nile."s water and its application to thedistribution of the 

Egyptian farmers. EWUP's research has shown
 crops of the 


in iieed of major
that the watercourse system networks are 


an improved
repair and maintenance. However, the design of 


system for use of modern irrigation methods must take into 
farmer access to
consideration improvd on-farm irrigation, 

and other agronomic practices.fields, mecharii;:at ion, 

for the Egypt Waterdesiln of watercourse improvcmentsThe 

proved to be complex.
Use and Manaclement Project activities 

In tho process a more efficient set of procedures (CADEP) 

capi tal i::os on the Utilization ofwas formal i zcv which 

limited manpowr:'r and the computer In the design of small 

wotcrcour !t projo'ctt. 

for CADEP in twoThe organizatona] strut..cturn env i sloned 
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tiered : a general supervisory group at the national level
 

and project implementation teams at the regional levels. 

The regional teams will need to work closely with the 

Ministry of Irrigation officials at th Governorate and 

District level and with local water users groups. The 

regional CADEP team shouid be concerned with the application 

of general principles to the design and evaluation of 

irrigation improvement projects for specific sites while the 

national group should be more concerned with delineating the 

appropriate general principles and reviewing the work of the 

regional. team to make certain it is consistent with the 

general principles which guide the overall program. 

A preliminary survey of an area precedes the implementation 

of CADEP. The results from an area assessment are used in
 

determining the extent of improvement (maintenance, complete
 

re-design. or none, etc.) required.
 

The Computer Assisted Design and Evaluation Procedures
 

(CADEF) are (1) survey the existing water course system to 

be investigated, (2) analyze and summarize the survey data, 

(3) calculate the hydraulic characteristics for a specified
 

water deli very scheme, (4) design improved watercourse 

characteristics for specified alternatives, (!3) determine
 

the construction scheme for each specified alternative, (6) 

evaluate the specified alternatives, (7) develop preliminary 

workinq (construction) drawings for the alternative(s) 

selected in (6). These proceduros \ are applied to 

waterccnrse systium network s which consi1st of a sec:ondary 

distribution canal serving several farm channels from which 

farms are direct 1y Irrigat.d. Kcvy to CADEP i s the 

specification and evaluation of design alternatives. 
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HYDRAULIC DESIGN OF A CANAL SYSTEM
 

FOR GRAVITY IRRIGATION AT ABYUHA
 

SUMARY 

Abyuha region is about 20 km south of El-Minya. Its 1200 feddans are 

serviced by the 4000 meter long Abyuha canal, a branch of the 
Ibrahimiya canal. Thirty mesqas receive water from Abyuha canal. 

Presently, about 60 percent of the region can be irrigated by gravity. 

Tambours or diesel centrifugal pumps serve the rest. Could the entire 

region be irrigated by gravity? The study to answer to this question 

led to the design of a gravity system for Abyuha. More importantly, it 

produced a generalized computer model and procedure for the design of 

any similar system. 

The workings of the model are illustrated by using the Abyuha region 

for an example. 

PRELIMINARY INVESTIGATION 

Small stream sizes were a major problem with the present system. A 

study of the water levels in the Ibrahimiya canal showed that head 

needed for adequate stream sizes would be available if the banks of 
the Abyuha canal were raised. Iproved channels and adequate turnouts 

would be required to use the head effectively. 

The Ibrahimiya canal water level varied wikh season following a sinu­

soidal pattern with a high in July and a low in October. With respect 

to the average land elevatio.A, the available heads were 0.8 and 0.1 
meters respectively. Since the need for water would be at a high in 

July and at a low in October, gravity irrigation seemed feasible for 

most of the year. 

The water demand was determined by applying consumptive use data from 

the ARE Water Master Plan Technical Report No. 17 to the crop surveys 
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for the summer and winter seasons. Dividing by an irrigation effi­

ciency of 0.63 and adding 10% for other losses established the volume 

of water to be delivered to the region each month. 

FLO RATES 

The average required flow rate into the Abyuha canal was calculated by 

dividing the monthly volume by the flow duration during the month. An 

earlier study indicated that an acceptable system would be flow every 

day for 12 hours (daytime). For the Abyuha canal the required flow 

rates ranged from 178 liters per second in October to 1452 liters per 

second in July.
 

THE ROTATION 

In order to have stream sizes large enough for good irrigation appli­

cation efficiency, the flow in the distribution canal was diverted to 

successive groups of maoqan, each group receiving unter in turn. If 

the averag.e total flow rate was small the number of meajqao in the gtoup 

was small. For example, in October a flow of 178 liters per second was 

diverted to mavqaa serving one-fifth of the area. Each moaqa In the 

group received 5 times its aliquot flow rare for one-fifth of the time. 

In July, wlen the flow rate was 1452 liters per second, the meaqan were 

divided into two groups for receiving flow. For other months the rota­

tions ure set to reet the need. 

HYDRAULIC [ES IGN 

The de.sipp begins with the last field on the last mooqa, the further­

most point in the rtgion. The irrigation rate is selectedgenerally 20 

liters per second per field tuniout. A turnout type Is diosen- pipe, 

siphon tulx, or 1xink cut. 11e hewad Ions through the t-uniout Is calcu­

lated by the pertitient hydraulic la;ws sicd addd to die wiLer uurface 

elevat:ion on die field (0.12 metertj alx)ve field tairface) to o)tain uie 
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water surface elevation in the mnoqa. Proceed upstream in the 

meoqa calculating the water surface profile to obtain the water sur­

face elevation immediately downstream of the next open turnout. 

Calculate the elevation drop due to momentum change to determine the 

water surface elevation inmdediately upstream. This elevation minus 

the water surface elevation on the field is the available head on the 

turnout. Determine the size of the turnout required to pass the 

design discharge of the available head. Select the nearest corrercial 

size and calculate the actual discharge or determine a gate setting 

for a larger turnout. The entire process requires iterative trial and 

error computations too involved to describe in this brief summary. 

Details are in the comprehensive report. 

A similar design process takes place in the distribution canal, but now 

it is the size of vent that is being determined. Calculations are 

brought upstream to the head of the canal and finally to the required 

water level in the Ibrahimiya canal. If the calculated iter surface 

profile at the entrance gite is below the level of the lbrahimiya canal 

the required flow is attainable ind the design is -itisfactory. If it 

lies above, the design is examined for changes in the system which 

would lower the hydraulic grade line. Ihis could be done, for example, 

by reducing tle friction factor in the highest meeqa to reduce the turn­

out head requirement aind at the same time lowering the hydraulic grade 

line in the canal by increasing the size of the control turnout -- the 

last open tunout to a mcoqa along the canal. 

DESIGN PROCELRES 

A. 	 Collect data on: 

1. 	 Farm field length, width and surface roughness. Type of irri­
gation. 

2. 	 Topographic surveys. 

3. 	 Cross-sections of Abyuhn canal and the monqan. 

4. 	 Location of manqae, structures, bends, cross-section changes
 

on Abyulia injl.
 

\t) 
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5. 	 Location and types of turnouts, locations of other hydraulic 

features on meaqa.
 

6. 	 Hydraulic parameters for structures or controls along the 

canal or moaqas. 

7. 	 Water surface elevation in the Ibrahimnya canal throughout the 

year.
 

8. 	Cost Estimates for materials and construction.
 

B. 	Determine the design controls. At the lower end these were the 

elevations of the water surface at the head of the fields serviced 

by each mcnqc. This was judged to be 0.12 m above the high ground 

elevation. At thle upper end the control was the water level in 

the Ibrahimiya caral. 

C. 	 Make a preliminary design based on the initial choice of hydraulic 

parameters. With this design as a guide and with practical con­

siderations a constraint, select mcnqa cross-sections and slopes 

and turnout types. Except for two lined mncqan the channels and 

canal would be earth with Manning n equal to 0.04. Values of 

Mamning n of 0.06 and 0.08 were used to study the effect of main­

tenance or Lack, therefore, on system operation. 

DESIGN OUrTPLTr 

The finished product is a complete hydraulic design. Specification 

sheets are provided for each mooqa and for the canal .kich list the 

hydraulic dimensions and parameters, the type, number and size of tur­

nouts, and the characteristics of structures for measurement and 

control. Plots of unter surface profiles in each manqa and in the 

canal are also provided. 'his information is then used to prepare 

detailed structural specifications. 
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MINYA PILOT PROGRAM
 

SUH1ARY 

I. Introduction:
 

Abyuha area is about 1200 feddans, belonging to farmers at
 
Abyuha and Kom El-Zoheir Villages. This area is served by
 
Abyuha Canal which bonds 
 the area from the east, and the
 
two drains of Kom El-Zoheir from the North and West. 
About 2 of this area irrigates by gravity under head from 
8 - 10acms (poor gravity), the rest of the area irrigates
 
by lifting (using a Tambour or pumping machine).
 

II.Problem Identification:
 

The study and analysis of the data collected by the Minya
 
Team has led to the identification of the following prob­
lems:
 

A. Irrigation System:
 

- The inlet of Abyuha Canal is controlled by wooden blocks 
which allow more leakage during the off-period.
 

- All the ',.,Nqa inlets do not have head gates for water con­
trol, most of them have 
no legal pipes and some of them
 
are fed by cuts in the canal banks. 

- The canal banks cannot be used for the passage of any
 
machine.
 

- The canal stream is not straight having 5 sharp bends
 
which affect the discharge of the canal.
 

- Al the ends of the ,,ompiat are open di rec tly to the drains 
such that the western drain is usually full of water spe­
ciallv during the on-period, and overflows to the adjacent 
land. It is thus Ineffective in drainage of the excess
 
water. 

.2
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- By means of the water budget of Abyuha area, the quantity 

of water lost in drains from the canal discharge was mea­

sured to be about 35%. 

- There is neither organization nor cooperation between the
 

farmers on the mcaqas during irrigation. Most of them try 

to make mud dams to raise the water level in front of their
 

farms which prevent others at the tail ends from irrigat­

ing during on-periods. Also, there is no cooperation bet­

ween them in cleaning and maintaining the meoqas 

B. On-Farm Irrigation: 

- The farmers try to irrigate from both sides as the land 

is not leveled. These meoqas occupy about 50 feddarns from 

the area. 

- The area which irrigates by gravity requires more time
 

(about 6 hours per fed.) due to the lower head in the
 

meoqas (about 10 cms head).
 

- The area that irrigates by lifting (using tambour) also 

requires more time in addition to the expenses of irrigation 

which ranqe from about L.E. 50 - 70 per fed/year. 

- The farmers try to divide their lands into basins in order 

to 	prevent the uneven distribution of water due to un­

leveling.
 

- There are no internal roads to allow the accessibility of 

farm machinery to the farmers' lands and it is thus more 

expensive for the farmers to transfer their production out­

side the land. 

C. Land Studies: 

- From the soil fertility samples it was observed that: 

a. 	 There is a deficiLncy of zinc in all the area. 

b. 	 There is some alkal ini ty in the land due to the flood­

ing of drains nnd seepage from mroqau. 



-3 "
 

- All the area should be leveled.
 

- The water table level is about 1.5 - 2m deep from the
 

land surface.
 

III.Accomplishments and Work Plan:
 

A. acga Improvement Models:
 

1. Mcaga #26: 

- Filling and redigging of the maoqa in a straight line, 

dividing it into three reaches by check structures. 

- Elimination of the cuts in the two banks (102 cuts) and 

making 20 outlets with iron head gates and pipes (20 cm 

in diameter) under the banks. 

- A sharp-edged weir at the inlet of the meoqaallows the 

measurement of the water delivered to it and facilitates 

making the me'qa water budget. 

- Organization of the farmers on this meoqa to cooperate 

with each other in carrying out the irrigation schedule 

and cleaning the moaqa under the leader's supervision. 

2. Meaga #7:
 

Filling and redigging of the meoqa in a straight line. 

- The farmers were left to irrigate by cuts, but they used 

"canvas dams" instead of mud dams to raise the water 

In front of their farms. 

3. Eliminating Monqa #9: 

- After leveling the area between auqan #7 & #9 and bet­

weeni'1oargv #11 & #9, we convinced the farmers to irrigate 

from one side. Then Manqa #9 was eliminated and filled 

and a road was constructed to facilitate the passage of
 

machines between Moa qan #7 & #11.
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B. Experiments Conducted in the Area:
 

the summer and winter crops
 
- Experiments were conducted on 

and comparing the production in 
by adding zinc sulphate, 


farm while keeping all conditions constant. An
 
the same 


was
 
increase in the production by adding zinc sulphate 


all the crops ranging from 15% to 30%.
noticed.in 

- Measuring the quantity of wdter applied on-farm 
before
 

summer and winter crops
and after leveling in case of 
is saved after level­of the water
proved that 9% to 15% 


ing.
 
area by placing
 

- Measurement of the water budget of Abyuha 

two drains by which the
 
a flume on the canal and the 


to tile drains from the
of water deliveredpercentage 

Abyuha Canal discharge was determined to be about 35%. 

It# 7 and It# 26 fromon - Seepage experiments k:ere con ducted 
discharqe

which tle percentage of seepage from the MCoqa 

small.
was found to be very 


C. Abyuha Cana' dnd ,'Iora Iprovement: 

the canal inlet and
installed at 
- An iron head gate was 


controlled during the off-period.
the water was 


modified specially at the bends to
 
- The canal stream was 


loss of head.
save the 


facilitate
the left bank to 

- A road was constructed on 


transportation.
 

monqma were constructed by building 
- Tile inlets of all 

head gates to control the water
adequate pipes and iron 

on the moaqaf
on each ,rm q'z arid organize tile rotation 

leaderson the canal, by the help of
and tle continuous flow 

chosen for ,aiqa n. 

tile manqua accord­
- The contractor is assigned to Improve all 

Two of them will be lined with
 
ing to the previous models. 

http:noticed.in
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pipes and gates at the outlets, the other two will be
 

earth section with pipes and gates at the outlets, and
 

the rest of the rneoqaa will be earth sections with cuts.
 

- Some of the area was previously leveled by the field 

plane. At present leveling is continued with the help 

of the Mechanization Project. Up till now about 200 fod. 

were leveled. 

- By the agreement and cooperation between farmers, a 

road was constructed on the border between mooqaa #25 

and #26. 

- The contractor will construct a tail escape at the end 

of each moenqa to control the water d,,livered to the 

drains. 

- After land leveling is over, it is planned to eliminate 

some of the ,onoqaa and construct roads to help the ac­

cessibility of farm machinery and equiprent. 

- The leaders of the maqaa are supposed to take the res­

ponsibility of organizing the irrigation process and
 

maintaining and cleaning the mncaoqat under the Project's 

supervi s ion. 

AR/rm 
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MANSURIYA PILOT PROGRAM
 

1. Introduction:
 

Mansuriya area isone of three sites selected by the Egypt
 

Water Use and Management'Project (EWUP) for demonstrating
 

problems and their solutions. Itwas the first area in
 

which the Project started its activities for the following
 

reasons:
 

1. 	 It represents the agricultural areas near cities. 

2. 	 Some activities had already begun there before the Project 

started and .oie records and data helped E1UP staff in its 

initial phd e. 

It. Descriptiorn of The Area: 

Man 	uriya i1, the narne of the main canal that supplies the dis­

trict with irrifltionr water in Giza Governorate. The Project 

activitie '. wore conce ntra ted in two areas: 

Belli Mla dtlo 1 and, ll I -1i'vliml. 

1A. 	 en idu1 Area-
It is , botut /70 ' : . lli Malndul canal and its branch, 

tak inoti Iir water f!ro:n V'ariuriya canal, are the main sour:­

es of water to ttio . l1,i. water ii supple 'flnted at poak 

deman(d t itm;t by pu:ip) o, wat r ro,'" thi, d€ra in adid wellS. 

lierni t,.lqt1il calli] wxv. ii ed] by (ori(2retv in 1977 and waiter ispu 

under ctolntr()l by ai '.pc'al typ, of jts . (cornstant di chirr(Je 

iate" Itiih oiiet lle) The hclter I. (iii 'i Coll t ilUmi.. f1ctw 

't i .~ i in oo h. (,111,11 re'lul.tlatcnI(n to t.iOe watcr rcquire­

nn rt . I". (he'or j l'.w 1 there ,1e be'r..*ei, Viliterjn'C 	 wheat, 

cult)bl'.. *t(11'L eeeaie lr a i isl 
Clay to fIij 

U,"l tit .e vt-. oibtt, :*. i a, cina1 and 
[I -stdimul tbrantih are the Iir of to rea. 

-II.1"v; (anal 	 110 Thi% 

mttn -ourc'¢ w.itel the 
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El-Hammami canal isone of the distributary canals obtain­
ing its water from the Mansuriya main canal. The type of
 
soil is sandy loam and most of the area grows vegetables.
 
However corn and berseem are also commonly grown.
 

The water in El-Hamami canal follows a rotational system 

of 4 days "on" and 8 days "off". Due to shortage of water 
at the tails, the farmers have dug over 40 pumping wells 

for 	irrigation. 

Inboth of these areas there isonly very limited gravity
 
irrigation. Mostly all water is lifted by tambour, saqia ,or 
diesel pumps.
 

Ill. Problem Identification: 

The EWUP Mansuriya team comprising engineers, agronomists,
 
sociologists and economists identified the following problems:
 

A. Low crop yields due to numerous factors which included
 

insects, poor root development,low plant populations and
 
a lack of improved varieties and hybrid seeds available to
 

farmers.
 

B. 	In some cases the land was not sufficiently level for
 

efficient irrigations.
 

C. 	Poor cross sections in both canals and meaqao cause water
 

delivery problems. 

D. 	 Water flows through mrcqan then tu drains without being used 
by the farmers. A lack of control structures (gates) and 
scheduling according to farmers'demand have contributed to 
this problem. 

E. In some cases, water shortages exist at the ends of the 
delivery system. This causes farmers to install their own 
pumps for lifting water from a tube well or a drain. 
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F. Small land holdings plus the complexity of crops grown
 

limit the vaibility of various impovement program-such
 

as land leveling, irrigation scheduling, and mechanization.
 

Furthermore, intercropping and relay cropping are common
 

practices.
 

IV. Pilot Programs:
 

A. Mesga and Canal Lining:
 

1. Lining of Beni Magdul canal with concrete was done in
 

1977. At this time the elevation of the canal was lower­

ed thus .;instituting the commonly used system where
 

farmers are required to lift their water. The iining of
 

the canal has provided a more controlled cross section
 

for better'water conveyance and improved roads along the
 

canal, plus requiring less space. Inaddition, concrete
 

lining requires iess maintenance to keep the desired cross
 

section.
 

2. Mesqa lining trials have aided in controlling the cross
 

sections and saving land. Mesqa 5 on the right handside
 

(R.H.S) of BeniIagdul canal is an example where concrete
 

blocks were mortered in over a plastic sheet. This
 

method should greatly reduce any seepage losses.
 

3. "L"-shaped blocks were joined to form a "U" for several
 

mesqas in9eni Magdul. This method provides a good cross
 

section allowing room for roads and more crops. The Beni
 

Magdul branch canal was lined in this way too. The reduct­

ion incross sectional area was several meters.
 

4. A heavy rubber sheet was used for lining Mesqa 4 R.H.S. of
 

Beni Magdul. Itseemed to work well for a time. However,
 

weeds have grown through the sheet and several cuts or
 

tears have occurred. If animal traffic was heavy along
 
this mcoqa itwould be doubtful that this material would
 

hold up very long.
 

B. Lining and Elevation of mrqalO L.H.S. of Beni Madul Canal: 

Moaqa 10 was rebuilt as an elevated channel with its water
 

supply being drawn from Beni Magdul canal by a diesel pump.
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The mesqa serves about 55 feddans. The objectives of this
 
project were to:
 

1. Reduce lifting costs.
 
2. Replace the eight saqias with a simulation of gravity
 

feed water to the farmers.
 
3. Provide greater discharge available for faster more
 

efficient irrigations.
 
4. Provide equal and adequate .:amounts of water supplied
 

at proper times to all farmers.
 

These objectives have been only partially achieved due to
 
difficulties in obtaining adequate supplies of water during
 
high demand times.
 

The new mesqa is intended to replace the saqias served by the
 
old medqa.. Gates correspond to the caqia lifting points on
 
the old mesqa. These gates can discharge up to 60 lps if
 
conditions permit and the farmer is able to manage 
 this
 
quantity of water. 

C. Pipeline Irrigation System in Hammami Area: 
Construction of a low pressure pipeline is intended to replace 
El-Hammami canal. The objectives of this project were to: 
1. Reduce liftinj costs
 

2. Save land.
 
3. Provide equal and adequate amounts of water to all farmers
 
4. Reduce conveyance losses.
 

The total 
length of the line will be 4700 meters through 50
 
and 60 cm asbestos cement pipes. Pump stands will supply
 
360 lps each 
 through the pipeline to the 64 farm and/ormesqa
 
outlets. Alfalfa valves will be the type of outlets used. 
Difficulties with the contractor have prevented completion 
of this project. It is very difficult to install this type 
of system under high water table conditions in Egypt.
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D. 	Special Studies:
 

1. The water budget work was most thoroughly done on the
 

Beni 	Magdul canal command area. The Nyrpic gates at the
 

head of the canal have'been calibrated so that the discharge
 

into the canal is continuously being measured. This
 

canal hasbeen changed from an "on" and "off" period
 

rotation to a continuous flow system of operation.
 

The 	amount of water permitted to enter the canal is
 

regulated by EWUP. We use estimates of cunsumptive
 

use 	and farmers' demand to help make water regulation
 

decisions., This system has reduced the amount of water
 

going to the drains without use and reduced the amount
 

of water used by about 10% for the area. Overall irri­

gation efficiency for the area is about 70%. The
 

Beni Magdul water budget also includes water measur2ments
 

on the branch canal dS well as measurements of the water
 

table and drain flow.
 

2. 	On-farm activities include water measurements and crop
 

improvement on selected farms in both canal area. Por­

table cut-throat flumes are used to measure the water
 

applied on a farm field. Most farmers irrigate using
 

small basins, :iowever, long runs have been tested.
 

Improved crops have resulted from insect control, in­

creased plant populations and selection of improved
 

varieties. This has resulted in above average yields.
 

3. 	In addition, on selected sites farm record data was a~so
 

obtained. This information provided documentation of
 

the 	farmers' economic status and provided a base for
 

evaluation of various interventions. Approximately 15
 

farms on each of the canal areas were observed for several
 

years . From this data, numerous crop enterprise cost
 

studies were completed.
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4. In the summer of 1982, a punping test was conducted in
 

the Beni Magdul area. This test provided information
 

as to the amount of drainage that may be occurring from
 

the upper water table to the deep aquifer.
 

V. Summary: 

In summary, the work inMansuriya consisted of problem identificat­

ion with a search for solution phase. This was followed -by 

various pilot programs which included lining of canals and meoqas, 

elevation of Mesqa 10, and construction of a pipeline. Special 

studies included water budget, on-farm water measurements, crop 

improvement, farm record datd and pumping tests. Sociologlsts 

were of particular importance to the team since all of our work 

required good relationships with the farmers. Our accomplish­

ments are a result of coordinating the abilities of engineers,
 

sociologists, agronomists, and economists, toward a common goal.
 

/
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Kafr E1-Sheikh Implementation Program 

SU1MARY 

I. Introduction 

The EWUP site at Kafr El-Sheikh consists of 2000 feddano under the 

control of the Abu Raya cooperative n the third and final reach 

of Daqalt canal. Daqalt canal which serves 6400 feddano takes 

its water from Meet Yazeed canal. Abu Raya area lies in Kafr 

El-Sheikh District, Kafr El-Sheild Governorate, North Delta 

Region of Egypt. The area vas chosen for FIUP's work due to its 

special conditions of saline soils, rice production, and clay 

soils. The average holding size of 3 feddantw was considered 

representative of the country as a uhole. 

Since 1978, an interdisciplinary team of engineers, agronomists, 

econonsts, and sociologists have carried cut a research develop­

ment process consisting of three phases: problem identification, 

solution search, ,nd iz plementation. Team activities have been 

concentrated on-farm altho,'"h data 'ollected through a water 

budget study have provided insights into the delivery system. 

II. Problem Identification 

Through the assistance of the Abu Raya cooperative two 

menqan serving about 200 faddano each, Om Sen and Mluwmad maoiqaa, 

were selectcd for problem identification studies. Io farns were 

selected for intennive study ai eaich mer,Ta, one at the head and 

the other at the taill of the moqa. Relevant (Lita were collected 

for several seasonq nid a ntuiubur of proble'ms wre (Itnt ifLed. 



Volumes of water delivered by the canal system do not always match 

crop needs. During critical water demand periods, such as rice 

transplanting and cotton planting, water shortages occur. During 

of low demand, excess water delivery overtops canal banks
periods 

causing crop damage. Canal cross-sections are excessively large 

due to erosion and borrowing of soil to make bricks.
 

After water 1j lifted from mesqaa by water-wheels or pumps, it flows 

to the fic d through on-farm channels called marwas. These marwas 

are of excessively large cross-section and full of vegetation result­

lifted on the average.ing in water losses of about 25% of water 

At the field, water applicatioa depths were found to be excessive 

due to unlevel fields and the traditional farmers' practices. 

beets are grown n shortRow crops such as cotton and sugar 


furrows in basins requiring a complex marna network.
 

are sometimes low due to poor varieties, soil sali-Crop yields 

nity, and micronutrient deficiency. These problems are increased 

by poor infrastructural support in providing fertilizers, seeds, 

chemicals, and equipment to the farmer. Labor shortages cause 

delays in field operations such as planting and harvesting and 

reduce the farmer's net income due to high cost. 

up to 15% of the field area.Non-functional field drains occupy 

These drains are too shallow to drain the water table and are 

water. In some casesused primarily to drain excess surface 

water was observed to stand in field drains due to vegetation and
 

field drains actuallypoor drainage outlets. Water standing in 

to the water table. Collector and secondary drainscontributes 


are poorly nuintained. 

III. Implementation uid Work Plan iun sle 

Through a process of s;olution testing by field trials, Kafr 

Ei-Sheildi team developed an Jiplanentation progrn designed to 

increase the farmer's soclo-economic wellieing aind to improve on­

farm water ,nnager.ent. 



during the winter
clean their meqaorganized toFarmers were 

and fieldsystemwater conveyance
closure period. The on-farm 

may-wa length. Mavrwas were 
to minimizewere redesignedlayout 

due to seepage,water lossesand shaped to reduceconstructed 

leakage and dead storage.
 

leveled with a tolerance of 
At the field, the Iind was dead 

wherever possible. Borders 
±2 cm. Field drains were eliminated 

for the basin crops 
up to 200 meters were constructed

of lengths 
and barley. Long

broad beans, flax,berseem,of rice, heat, 
for rowconstructedwidth 1 .1 meters werebeds offurrows with 

and sugar beets. Farmers were advised on 
crops such as cotton 

andtime, labor, water, 
new systems to save

how to use the 

lifting costs. 

extension bytask of agriculturalteam assumed theKafr E1-Sheikh 
crop valiety, fertilizer timing and 

farmers concerningadvising 
Zinc sulfate was

cultural practices.
amount, pest control and 

and trials weredeficiencyto correct a micronutrientintroduced 

conducted with urea application.
 

the team learned more about
 
The implementation program evolved 

as 


A mama improvement program was 
the on-farm irrigation system. 

by plastic
in which such practices as ma?'wa lining

developed 

sheets and manwa replacement by lay-flat plastic pipe and
 

tubes were tcqted and 
pipe were tested. Siphon

aluminuni-gated 
saqias and logistical

uneven discharge from
rejected due to 

to homestead.transport from farm
problems in siphon 

on-farm problemsit became apparent that 
Throupji the cn-f-rm work in Je water delivery system.

often due to irregularitieswere 

a reason for irri­
of water delivery asinsecurityFanm.!rs cited 

At other times, high
field soil iroisture status.

gating at high 



canal water levels facilitated uncontrolled gravity irrigation
 

leading to inefficient water applications. Farmers were found to 

irrigate primarily during the day although water is provided day 

and night during the Daqalt canal on-period. Due to these fac­

tors a recent development in K.S. work has been to expand the 

team's emphasis frn on-farm water management to complete irriga­

tion water management which includes the delivery system. 

IV. Evaluation of Implementation 

been evaluated in technical,The K.S;. implementation program has 

economic, and social terms. Yield and plant population dqta has 

been collected. Water lifted, applied, and stored his been 

measured by cut-throat flumes and soil sampling techaiques. 

Water table fluctuations have been monitored by observation wells. 

Soil and water salinity samples have been taken. 

After each implementation season, profitability of new tech­

nologies is tested by economic enterprise cost studies.
 

Acceptability of implementation program practices is evaluated by
 

sociological contact records. Operational problems such as
 

to farmers' fields and side effects of introducing
accessibility 


new technologies were considered. A stability of new practices
 

study is planned for the following year. The Project's degree of 

success in meeting its goals of improvements in rn-farm water 

management is constantly under review. Through this review pro­

cess, the key concept is irrigation water management improvements 

farmer is seen as the center of the research developmentand the 
effort.
 



5o 

V. Conclusion
 

The Kafr EI-Sheikh WUP experience has shown the feasibility of 

an interdisciplinary effort in improving irrigation water manage­

ment under actual field conditions. Problems have been iden­

tified and solutions have been proposed with due consideration to
 

the constraints imposed by all components of the irrigation 

system. A package of new technologies has been applied and 

tested. The need exists to facilitate further interdisciplinary 

efforts in irrigati'on water management improvements through 

existing or new organizations as appropriate. 
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(DRAFT) 

EXPERIENCE WITH WATER USERS ASSOCIATIONS
 

SUMMARY
 

1. Introduction:
 

1.1. Concept that a socio-political network manages the physical 

component of an irrigation system. 

1.2. Effective irrigation management must involve the following: 

- Acknowledgement of a total system perspective. 

- Understanding of control capacity vs control utilization. 

1.3. Role of Water Users Association (WUA) 

ment. 

in irrigation manage­

2. Definition/Purpose of a WUA:
 

2.1. 	 Definition: a group of farmers all served by a common
 

source of water, who join together to allocate, distribute,
 

and manage water in the most efficient and equitable manner.
 

2.2. 	 Major purposes of a WUA
 

- Mobilization of local resources
 

- Resolution of conflicts 

- Administering the delivery of water, and the cleaning and
 

maintenance of water courses.
 

- Communicaticn link between government officials and
 

farmers.
 

- Means by which farmers make decisions concerning problems
 

of irrigation. 

3. ExistinqgOrga-nizational Arrangements:
 

3.1. 	 Public Irrigation Schemes
 

3.2. 	 Irrigation Associ itions.
 

3.3. 	 Mixed Control Schemes
 

3.4. 	 Situation in Egypt. 
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4. 	Establishing WUA:
 

4.1. 	 Principles for establising WUA 
- Goals/objectives for establishing a WUA 

- Recognition of differences between the public and 

private sectors. 

- Principle of local participation and involvement.
 

- Developing an acceptable pattern of organization 

- How a WUA will function in relation to the broader
 

government policy and operation of the system.
 

4.2. 	 Strategy for establishing WUA
 
- Introductory Period
 

- Planning Period
 

- Organization Period
 

-	 Preliminary Period 

-	 Training Period 
-	 Operational Period 

-	 Continuation Period 

5. 	Administration of WUA:
 

5.1. 	 Critical issues to be addressed
 
- Size of the organization 

- Horizontal/Vertical dimensions of the organization 

- Homogeneity/Hleterogeneity of the organization. 
- Jurisdiction of the organization 

- Procedures of the organization 

- Formal/Informal aspect of the organization 

- Hierarchy of associations 

5.2. 	 Structural components of WUA 
-	 General body of the association: all qualified members 

of the association (i.e. cultivating landowners, non­

cultivating landowners, tenants) 
- Managing body of the association: the executive body 

of the association which performs the tasks approved by 

the general body. 
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Judicial sector of the association: a special body
-

of association members, selected by the general 
body,
 

who settle disputes.
 

5.3. Procedural component of 14LJA 

- Task assignments
 

- Maintenance procedures
 

- Communication network
 

- Decision-Making procedures
 

- Coordination processes
 

- Control procedures
 

- Adaptation procedures
 

- Conflict processes.
 

6. Conclusion
 



4A.POOEIRIGATION ADVISORY SERVICE 

SUMMARY
 

1. Introduction te.ygto ytn 
-fjhtin_'fetV4mn,0_ 0 9 ir 

demands that efforts-be made to imuproveall aspects of, the. 
system; including the on-farm component.,..~~j< 

1.2 On-farm development is frquently left to the farmers' 
initiative alone. However, 'inorder for such development 
to occur in the most effective manner, some technical help 
is generally needed. 

adviorysericecan provide the mechanism whereby the 
needed technical help, may be diffused to the farmers. 

2. Purpose of an Irrigation Advisory Service (IAS), 
2.1 Irrigation assistance at/ the farm l'evel 

. 

is a relatively new approach (with one or two decades of 
. 

existence) and few countries have attempted it.$ 

2.2 Main areas where Irrigation assistance at tot farm level 
is needed. 

Advice to farmers on how to improve their irrigat­
* .2.2.1 

ion practices and to establish irrigated cros; 

2,42.2 Assistance to farmers in improving the farm layot; 

4 .. 2.2,3 Encouragmnt for farmers to organize themselves 
into groups for the optration and maintenance of 
the tertiary system and their improvement when 
needed. 

2.3 Justification for establishing IAS. 

3,Establishment of anIriainAvsySeic k 
~ 3.1 Concept of Institution Building: .the plannings structuring, 
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and guidance of new or reconstituted organizations which
 

(1)embody changes in values, functions, physical and/or
 

social technologies; (2)establish, foster, and protect
 

new normative relationships and action patterns; and (3) 

obtain support and complementarit, in the environment. 

3.2 Organizatnonal Components of an IAS 

3.2.1 	 Leadership: The group of persons who are actively
 

engaged in the formulation of the doctrine and
 

program 	of the organization and who directs its 

operations and relationships with the environment. 
- Technically Compe ent 

- Politically Competent 

- Comni tment 

3.2:'2 Doctrine: The specification of values, objectives, and 

operational methods underlying social ac 'nn. 

- The Research Development Process.
 

- Interdisciplinary Work. 

3.2.3 Pro:ram: Those actions which are related to the 

performance of functions and service constituting
 

the output of the organization.
 

- Assumptions 

- Characteristics of the Program 

- Principles of Program Planning 

- Program Execution 

3.2.4 	 Resources: The financial, physical, human, technological
 

and informational inputs of the organization. 

- Legal, political authority 

- Personnel 

- Funds 

- Equlipment 

- Facllities 

- Information 

- Staff ()evIopment 
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3.2.5 	 Internal Structure: The structure and processes
 

established for the operation of the organization
 

and for its maintenance
 

- Formal/Informal Patterns of Authority
 

- Division of Labor 

- Channels of Communication 

3.3 External Linkages Affecting the IAS
 

3.3.1 	 Enabling Linkages: Organizations and social groups
 

which control the allocation of authority and
 

resources needed by the organization to function.
 

3.3.2 	 Functional Linkages: Those organizations performing
 

functions and services which are complementary ina
 

production sense, which supply the inputs and which
 

use the outputs of the organization.
 

3.3.3 	 Normative Linkages: Organizations which incorporate
 

norms and values (positive + negative) which are
 

relevant to the doctrine and program of the organiz­

ation.
 

3.3.4 	 Diffuse Linkages: Elements inthe society which
 

cannot be clearly identified by membership in formal
 

organizations.
 

4. Conclusion
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report is to document the actual
The purpose of this 

Water Use
irrigation practices of the farmers in two Egypt 

Abyuha in El Minya
and Management Project study areas, 

Raya in Kafr el Sheikh Governorate, and
Governorate and Abu 

to examine how there aggregate use places demands on the 

respective areas. The
irrigation delivery system in the 

to the published exp .cted
actual fa'rmer practices compared 

determined from consumptive use analysis,practices, 
are 

presented for each crop. An evaluation of the management of 

is also presented through the
the irrigation delivery system 

water discharged from the main
comparison of the amount of 

in the two demand
canals into the irrigation delivery system 

area. areas with the farmer's aggregate use in the 

provided an estimate 

MEXH ) OL OY 

Consumptive use values for the major crops produced in 

Egypt, published in Technical Report No. 17, UNDP-EGY, 1981, 

of the continuous needs of each crop 

the optimal planting date, determined from
follaiinq 

Data
epuri.m. nta conditions, and corntinuing until harven;t. 

on the forme.:r practices ware abstracted frcm 1'h EWUP Farm 

1979 - 1980, 1980 - 19F41 , anid 1981 - 1982
Records For the 

record year does not coincide with
record yrary. The farm 

since the record year only defines a
the ",-qr i(:u] tur,.l year" 


oprci fi.c: poriod in tim . The s.Aitdy c d:;laa w rQ, vi. ddc
at 

the winter closure period
into 15 day per iods with 



the analysis. The irrigations incluce pre­
eliminated from 

the post­and maize, and

irrigation of cotton, wheat, 


when they occurred.irrigations of cotton 

SUMMARY ANID RECOMIENDATIONS 

planning of irrigation water deliveries 
The efficient 

what demands the farmers are placing on 
depends on knowinq 

depends on what crops
the irrigation water . This in turn 

and
 
the farmers are growing, the area devoted 

to each crop, 


the number.,and timing of irrigations they apply. The latter 

on the soil water depleted as 
is largely dependent 

determined by cCntumptiVe uSO. 

report is to documeiit the actual 
The purpose of this 

of the farmers in two Egypt Water Use 
irrigation prac.tices 

in E Ilinyastudy areas, Abyuhaand t1anairgement Project 

in Kafr el. Sheikh Governorate, and
and Abu RayaGo\ernoraI:e 

on the 
to examine how there aggregate use pia:la-s demands 

Data on 
irri gation dc.livery system in the resrec:tive areas. 

the farmer practires were abstracted from the EWIJP Farm 

1979 - 1913C, 198C) - 19(31, and 1981 - 1962 
Records fr)r the 

to theThe actual farmer practices compared
record years. 

from consumptive
publisheid expected practices, dr termined 

An evaluation of 
use analysis, are presented for each crop. 

system it also 
the mcinagaimnt of the irrigation delivery 

of the amount of water
throu(gh the compari!sonpreseritrd 

canals;. ntn the irrigation deliverytho maindi sclhartlld t.rom 

areas with the farmer's aggregatein tti, two d.manisystem 

uso in thcm arcxm. 

When c . %COIt.m] p ainting arid harvest daL :s wi Lh
[mrJ-.irL L11e 

the two areas,the (:,!, :pc _ d p l,:,n!gin og nd tharvent drtors for 

in IlVafr" el
Ab tlh,' []1 '11 Iy Cw,,/(vr ,-'t p ard bgI P',7-iya 

rThe], I Ii (jnvi- nr. , i t i',v,,,i rbvi 1)1.1 t. t:Ii f 0l'nr'MC 1 l tit.o : ' - Lii 

osthcir Lrnj):; OV(,r in e:u:t ntd pjir'ioct tif t . n- . . Th i i mpI ei 

wi-in nrIl)tinri tifld'r At s Ii gLht.I y di f for ont
that Loch f i I' d 

tA j ;(it I y (i I -'r- nt C:(11 n11mlLJt 'j'C!LMrV
microcr im - t *anti had 
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those expected in the consumptive 
use tables.
 

than 

two
 

demands 


The analysis indicated, taking 
into consideration one or 


exceptions, that crops were planted 
two to three weeks after
 

two weeks
about 

the expected planting dates 

and harvested 


later than the expected harvest dates. 

number of irrigations per crop with the
 Comparing the actual 


with the exception of maize,
indicated that,expected number 

the number of
close to 

the farmers generally apply 


Farmers 
in
 
some cases fewer irrigations.
in
irrigations or 


or two irrigations more per
 
El Minya tended to apply one 


This is assumed to
in Kafr el Sheikh.than the farmers
crop 

El Minya resulting in
 
to the warmer climate in 

be partly due 
and consumptive use and the 

increased evapotranspiration 
though erratic in both time and
 rain, even
potential for 


el Sheikh.space, in Kafr 

to be
to harvest tendedlast irrigationThe period from 
was 

in K'afr el Sheikh than El Minyd. The period 
longer 


the longest periods
two months in length with 

usually one or 


crop where a wheat crop 
The
was to follow. 


for a cotton 

and maize which were two
rice
were for
shortest periods 


less in length.
weeks or 


crops, referred
 
The time between irrigations of sequential 


is a period of
the "irrigation gap",
to by EWUP personnel as 

The longest


low demand on the irrigation delivery system. 

the Kafr el Sheikh study area
occurred inirrigation gaps 

the wheat crops, 118 days, and 
cotton andbetween the 

El Minya the
and rice crops, 83 days. In 

between the wheat 

tended to be shorter aver-agiing 85 days for 
irrigation gaps 

09 days
the nor iod beti,een the cotton and wheat crops and 


and mai :c? c:r'nplpS.

for the period between the broadbean 

foundof pre a:nd pott irrigations w.ver: 
A limited nuLtmber 


both the pre and 

atmong the study cases. Si nce post 

of e:,tensive irr-iqgAtion
irrigations occurred durinq periods 

hav :littl
colc] udeid that th:sr: irrioatironsCiJS, it, wan 
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impact on the management of the irrigation system.
 

the
 
The actual demands on the irrigation delivery system 

in 


high demand periods fall
 
study cases indicated that the 


closure
and following the winter
immediately preceding 


summer months. Other
 
period and the periods during the 


of high demand were in November and March in El
 
periods 


in Kafr el Sheikh.

Minya and in November, March 	and April 


water discharged into the delivery
Comparing the quantity of 


farmer demands provides useful
 
system with the actual 


This analysis indicated that
future planning.
feedback for 


thei periods with high (low) discharges
in the Abyuha area 


always correspond to
 into the de].ivery system did not 


the system. For the Om Sen
 
periods of high (low) demand on 


the amount of water discharged into
 
area in Kafr el Shoikh, 

the del i very system during the November through Apri l 

the system
pericds of 1981 - 1982 relative to the demand on 

noted for future planning. The high dischargesshould be 


- 1982 per'iods do nol­
encounterd during these 198 


to periods of high demand

necessarily correspond 


as those found during the summer

(consumptive use) such 


periods.
 

In general the discharge data and the estimated demand data
 

reflect the biases from the e:pected planting/harvest 
dates
 

and the actual farmer pl anti ng/harwvst dates. With the
 

the
expected dat.s being consistently earlier than actual
 

s would
dates, the t.e of expccted cates for p] ainirlc; purpo 

-not lad optima ] dKIivery al]lc:atio.r It is alsoto an 

obvious that: delivery of ec::rnor water ciurirg irrig ation gap 

lnw demnd wil l not o)f{;et
periods or dur'inq p.r'iodo! of 


w'hen the demand is hi gh.
minimal delivery quantll ities 

, en,] yt; ,s of actuLal
Scevrra] l.g'-.,c)llvmnr.rerj Li cir) 1 ' 1vr'( f rnm 1.h 

{ar'm r precticen and vapct:,(i lr,.cti: . 

plantinq1. 	C(on.idcratrinn mmst h 'icjmvcn to the actmlm 

v.4rn tt ! rreip,; l)rndLCcd Jnanditi h,rva.':t: in,.tvu, o lije ', 
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the area when planning discharges 
into the delivery
 

a two to three week
The analysis indicated
system. 

which is significantin planting datesdifference 


periods of high consumptivewhen determining 
use. 

for irrigationii; available2. 	 Although excess water 

the year, farmers tend 
during some periods during 

the recommended number of 
to irrigate no more than 

of high water in the
Hojever, conditionstimes. 

in thesuch as those encountereddelivery system, 
data, are not 

November through April Om Sen 

level and 
condusive to recducifng the water table 


in future planning.
should be rc-?:tiFied 
farner practiceson actual3. 	 The information 

the LWUP farm records is useful in 
abstracted from 

del.ivery system pl.anning
providing fcedbacl" for- the 

should continue forThis f eedcbaclkmechanism. 
in the

the del i ver y systems needs
determining 

future. 



BY PCROP WAGEMMT STUDIES 

SUMIRY 

In an attempt to improve crop production, 5W agronomy team conducted
 

three Project sites; Mansuriya, Kafr
in the
crop management studies 


ThLe studies were conducted during the
 
El-Sheikh, and El-Minya.. 


1978/79, 1979/80, 1980/81 and 1981/82 agricultural years.
 

Crop management studies were conducted in two stages, 
field trial stu­

dies and agronomic practices application.
 

I. Field Trial Studies
 

in the three Project sites during
studies were conductedField trial 

the 1978/79, 1979/80 and 1980/81 agricultural 
years.
 

Field trial studies included the following:
 

A. DensLty of plantings.
 

B. Application of fertilizers.
 

C. Use of insecticides.
 

D. Use of new varieties.
 

E. Improved water management.
 

The following conclusions are drawn: 

A. The plant densities were considerably below those recoamended by 

the Ministry of Agriculture for different crops (corn, cotton, 

broad beans, etc.). Consequently, the yield significantly 

increased by simply growing more plants, assuming all other fac­

pest control, good variety of seeds)
tors (fertilization, weed and 

were constant at the recormnended rates. 
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of the effect of foliar fertilizer application
 
B. The evaluation 


and corn showed that for cotton and maize the 
"Bayfolan" on cotton 

perliters water 
rate of "Bayfolan" is 0.8 liter/400 

recommended 

feddan.
 

(the first at flowering
Twice spraying of "Bayfolan"For cotton: 

had signi­of boll-formation),
stage and the second at the start 


ficantly increased the following:
 

(13.5 cm), number of bolls (6.5 bolls per 
The cotton plant height 

to non­ton/ha) relativeyield (0.65
plant) and cotton seed 

treated sites.
 

one month after
spraying of "Bayfolan" (in time)

For Corn: The 
of corn grain by 1.3the yieldincreasedplanting, significantly 


the control.
a,'debs more than 

of liquid fertilizer containing
the small amountThis means that 

in the form of foliarappliedmacro-microelements,most of the 
the yield of different
increased
had significantly
application 

in this study.
crops such as cotton and corn 


on crop production, %henpest controlthe effect ofC. Concerning 
the yield
by insecticide spraying,


were controlled
aphids 

increases were 40% and 18% for corn 
and wheat respectively.
 

the white fly infestation by
plants against- Spraying of tomato 

Tanrkron 66% 1 liter/feddan every fortnight for a period 
of four 

three months in the field, 
one month in the nursery andmonths, 

or even more than that of the 
increased the yield by two times 

nor-treated areas.
 

an efficientof cotton leafworm egg nsses was 
- Thie Ihand-picking 

control txvasure in this study.
 



the followingof new varieties on the yield,D. Regarding the effect 

results were obtained.
 

1. Corn
 

Three maize varieties were used 	in Mansuriya site, 'Balady",
 

The results showed that both
 Early American, and Pioneer 514. 


the Pioneer 514 and the Early American varieties held 
a yield
 

the "Balady"
and 19% respectively over
advantage of 18 


above cost for Pioneer 514 and Early

variety. The returns 


and 15% respectively
American varieties were greater 	by 22 


than the "Balady" variety.
 

2. Wheat
 

area, two whieat varieties were used, Giza
In I(afr El-Sheikh 

(local
155 and Sakha 8. The results showed that Giza 155 

but with the new promising wheat
variety) is low-yielding 

be increased by 0.5 ton/feddzn
variety (Sakha 8), yield could 


(48-50% increase).
 

the yield of
 
E. Concerning the effect of improved water nmagement 

on 


EW'UP Kafr El-Sheikh team has conducted field
different crops, 

trials to test four different treatments of irrigation 
and agrono­

mic practices on four strips of cotton.
 

RUP water
indicate that the treatments, combined
The results 

(land leveling, dead level,


management and agronomic practices 

long furrow irrigation, irrigation scheduling, use of reco'mnended 

pesticides, fertilizers and micronutrients), have the highest mean 

yield of cotton.
 

'A
 



Ii. Agronomy Practices Application 

in the Project sites during
Crop management practices were conducted 

the 1981/82 agricultural year.
 

the following:The agronomic practices included 

Use of recommended rates and time of fertilizer application.
1. 


2. Use of recommended varieties.
 

conducted under field conditions, the
From the results of the studies 

following conclusions are drawn: 

agronomic practices (fertilizer rates,

A. When the recommended 


by the far­
seedling rates, weed control) were strictly followed 

mers, higher yields 	were obtained.
 

Under the objective of D4UP to improve the crop production on the 

team used a new procedure for
Project sites, the agronomy 

The results
 
applying nitrogen fertilizer 	in Kafr El-Sheikh area. 


indicate that; 

urea to slightly

1. The preplanting application of 	 cotton 


increases the yield in comparison to the regular method of 

urea application.
 

of urea before puddling 	 and
2. 	 For rice, the application 

permanent land had significantlytransplanting in 	 the 

more after the transplanting treatmentincreased the yield than 


(regular method).
 

B. 	 The farmers that followed the varieties recoimnended by the 

the results:Ministry of Agriculture obtrained following 

0ie
 



During the 1981/82 agricultural year the farmers of the Abu 

Raya site in Kafr El-Sheikh area used wheat variety Sakha 8 

which is recommended for saline soil. 

The use of the wheat variety Sakha 8 had significantly
-

increased the grain and straw yield. 

corn season, the agronomy team introduced a new
In 1982 sumner 

to increase the corn
variety Giza 2 at Mansuriya in an attempt 

production.
 

Giza 2 gave more production and signifi-
The results showed that 

the other commonly used varieties
cantly higher yield than 

"Balady". 

to be the2 varieties are known
Nowadays, the Sakha 8 and Giza 

best for wheat and corn, respectively.
 

crop production could be 
In general, it can be concluded that higher 

of higher yielding varieties and hybrids, recom­
obtained by the use 

weed and pest control, and other recommended 
mended fertilizer rates, 

practices.
 

practicesthe recommended agronomic
Also, it was observed that when 


were strictly followed by the farmers high yields 
were obtained.
 



(DRAFT)
 

STATUS OF ZINC IN THE SOILS
 

OF PROJECT SITES
 

SUMMARY 

In order to assess the zinc status in the soils of the three Project
 

sites, El-Mansuriya, Kafr El-Sheikh and El-Minya, EWUP Agronomy Team 

conducted a series of studies during the agricultural years 1978/79, 

1979/80 and 1980/81. 

The studies included the soil fertility survey and on-farm field tests 

with various crops. 

The soil fertility survey was conducted by collecting surface soil 

samples (0-20). 5-15% of the farms in each area were randorliy selected. 

The soil samples were analyzed for zinc by using the flII 4 HCO 3 -OTPA 

method. 

The results of this analysis are numerous and are available in EWUP
 

Technical Report No. 10. In this report, the zinc data required for
 

the present study only are summarized.
 

From the previous studies itwas concluded that many of the soils
 

in the Project oreas seemed to be low in available zinc, in which case 

crop response to added zinc would be quite expected. 

In an attempt to improve crop production, field trials with zinc 

application were coniducted on the Project sites . rIl fol h(,1I] (Ac)clus ions 

were drawn from the results oltain(Ind (iurie t.h t, i riter ,;vaa.on'. 1978/79, 

1979/810 and 19!VO/l on the wheat, flax r)d b)road b,,in cro)'; aind for the 

su mer seasons of 1979 and 1980 on the cotton, rice and corn crops: 
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For Wheat:
 

Zinc was applied as foliar spray indifferent concentiations and at
 

different stages of plant grcwth up to the tillering stage of wheat
 

plants. Te results indicate that:
 

- The wheat sites in linya responded to zinc spraying more than 

those at Kafr El-Sheikh and El-Mansuriya sites, may be due to 

the too low zinc availability in the soil (mean zinc value 

of 0.6 p)Q,. Thus, with zinc spraying, wheat plants highly 

responded to zinc uptake and consequently yield was increased. 

- Spraying once with 0.4 ZnSO 4 at the rate of 400n liters water/ 

fed. at the tillerinrg ',tag, is very effective and significantly 

Increased the yield. 

- There is no benefit from zinc spraying 	at the shooting stage. 

- Spraying with O.X.L /i,.Z(4 at two stages of growth gave approximat­

ely the s,,w results of one spra ying at the tillering stage. 

- The ,trn, yield was not significantly 	Increased by zinc spraying, 

neverthel,"e'., one spraying of 0.4, 7nSO 4 at the tiller1ng stage 

was "ulwriur iA this respect. 

rorBroad Bean-.: 

Two p1ilot ar ,. anrd one site using farmers' practices were selected at 

Abyuha to inv,.I..att the effect of zinc spraying on the grain and 

straw yie(ld. uf lr, haan,. The r.sults indicate that the sprayin 

/00T), at th, rate olf 400 1itrYfvd. one uii)lth a.f ter planting(jof (W.4. 


shr(i-d a 1nriil i r ream N and straw yields by and
-. want , llthne ra l !3.; 


16 . r,"Pul t v,.ly Iv,.r the (untrol.
 

For( I ,la% 

Eight 1ileldo .r*seh'act.d at Abu layi wherr 	 zinc %ulphate at the rate 

ed, Ti' %of 101q/ fed. was ,rdhd I""u,,ielnaf of Vat HVIi re ishoed 

tha.t ii p urn 	 i'ed~vd Ie1an %. dno ';i'tIiat 4i''ioit.nt Iy 1"tn tIl 	 y Iild, Since 

http:4i''ioit.nt
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flax is a dual-purpose crop, itwould have been ideal if the production 

of flax straw increased but zinc had no effect on this component. 

However, a 23% increase in seed yield even though there was no change 

in straw yield warrants the use of zinc for flax production. 

For Rice:
 

Field trials were conducted at Abu Raya site in the nursery and main
 

field. Zinc sulphate was applied to the nursery at the rate of 20*kgs/ 

fed. of nursery and 10kg ZnSO 4 /fed. for the main field two weeks 

after transplanting (tillering stage). The results indicate that: 

Grain yield significantly increased by the addition of zinc 
sulphate over that of the control treatiient. 

Application of zinc sulphate to the nursery tieatment was super­

ior relative to the application after transplanting in the main 

field.
 

The application of ziiic sulphate at the rate of 20 kg/fed. to 

the nursery is the cheapest and most effective method of applicat­

ion.
 

For Cotton: 
In Surner, 1980, field trials were conducted on Cotton at Abyuha, to 

study the effect of zinc spraying on the fiber cotton yield. The results 

indicated that the spraying of cotton plants by 0.41% ZnSO 4 at the rate 

of 400 liters/fed. at the flowering stage had significantly increased 

the yleld by 41% over the control. 

For Corn: 

Field trialswero conducted on corn duritig the 1979 growing season at 

Abywha, toiinvstiqate the effect of application tie of ZnSO4 on the 

corn yield. 1h result.-; in dicated that: 

Tht on(-t. iIle .r;aytincj of 0 .4*', zinc .-ulphate, one month after 

OO1e fc,'dcaii (it nurr.eI.'y tvsuat1 ly su , (!noulihtra1iis),1dntll for 6 to 
1I (d(Id:l of ri ce. )c. 
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the control.
planting, had significantly increased the yield over 

twice decreased the yield.:
The spraying of 0.4% ZnS04 


From the above-mentioned presentation and discussion 
of the obtained
 

need of a zinc fertilizat­should be advised on theresults, the framers 
into consideration

ion program for the soils of Project sites, taking 
type of soil andzinc depending on thethe amount and time of adding 

plant characteristics. 

AO
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wasand Management Project (EWUP)
The Egyptian Water Use 

goal of providingthe principalin 1977 withinitiated 
for the Egyptianeconomic progresssignific:ant social and 

to (1) provide aEWUP economist is
farmer. The role of the 


for the interdisciplinary
unique discipline viewpoint EWUP 

necessary
team, (2) to conduct discipline specific analysis 

to measuro the ec:onomi c progress of the Egyptian farmer 

the project, and (3)
touched by interventions undertaken by 

provide other associated economic analysis. The purpose of 

an over time comparative analysis
this report is to present 

base measures (indicators). The 
of each projc-ct site using 

set of farmssite includes the
comparative analysis for each 

are available, the set of all 
for which continuous recc;rds 

that are
farms (each year), and those farms

record keeper 


EWUP intervention package.

subject to a major 

the economists
A most important tool developed and used by 

The recordbookis the EWUP Farm Recordbook.in the Project 
a selected groupto collect information from was deeloped 

sites to measure the 
at each of the projectof farmers 

of the farmer and provide a sotLrc:e for basic 
economic ch:arge 

farm rec:rdbool::and economi c informat ion. The
technical, 

(typic:allyt 

fi eld -,ta{f ercoromi st will visit 
approach Iiprovide-.s for ily colect ion of data 

ovory tjo jer.e::s an EIJUP 

hit, r-e cord I:eeper {arm:er s and uipdat:o thii.r rec:ord).
RaLch of 

op p:ur t ,ity to
mItile c ontac:t ap lroach p r ov cp:r th 

l r and the 
Th.i-

build a LruuL.ir.1 r el:,ationn:lilp btL:w-en teIr? 



This trusting reationship 
helps ensure
 

economist.
field 

The recordbook


data collection.
complete
accurate and 

whole
provides a 


is also desirable because it 

methodology 


farm system orientation.
farm or 


upon several
is based 

The comparative analysis 

(over time) 


input use, costs, and 
measues of productivity.
 

of
measures 
 crop
distribution,
for" land, crop 

are measuresIncluded 


family members,
 

intensity, crop productivity, 
crop expenses, 


livestock number, livestock 
index, livestock
 

working assets., 

value, livestock productivity, 
net farm income, crop 

ratios,
 

income ratios, and net 
retu,-ns
 

asset and
ratios,
livestock 

water.
 

per thousand cubic meters 
of 


I 3V1MRY(-~)__.CfUL15IN 

the EWUF farm

summarize
this report is to 


The purpose of 
1982.
1979 through 1981 ­

for the period 1978 ­
records 


(1) the
 
the three sites for 


Data are presented for 
eac:h of 


farms which have provided 
data continuously through
 

set of 

farms


all record keeper

(2) the set of 


this time period, 

are directly
(3) the farms that
and
each year,
available 
 on
Information 


major EWUP intervention.
a
associatcd with 

crop intensity,

and tenure, cropping patterns,
farm si.:e 

are presented. Also 
and crop expeLses 

crop productivity 
family members, worling 

on the numbcor o-

dre
data
shown 
 index,
a livestock
by species,
numberE.-invtockassets, 


no: farm 
li vusoc I: product i vi ty, arnd 

vaue,
1 i vesto:: 
for crop produti vi ty, 

devel opedRat i irei ncome:n. 
asc. o tts , net f{arm income, and 

w..orLing
li vcsi:O.l p:,roLduc:tivity, 


meLer -;
- t.l-i1l0.-tnd CUL[:i: nt.er.
rlc. rt.ltr si p(r 

f 


r ip t ion. .an'1 y:;1'/.3i!; .3it
t10 theVF?
fcc: :, 'd Li[Coilt'.a .) l -i:­'m e rc 

s dul riocUM d t.h-' r;hiI the 
thaat have LaI


1..h"L ,.or.tr':'r']:. 


; of tilL'. difforrnt 
(C:Or j.3rinrl thl f,lr 

thor, bi:.rn . f-)(:ut'5 Up0l1l 

..
cit r" t, i( 

http:y:;1'/.3i
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Some consistent trends in the analysis are: (1) the 

importance of share rental agreements for land is 

static (in the 
the cropping patterns are not 
increasing, (2) 


Mansuriya area the production of garden crops is high 
and
 

the
 
increasing, sugarbeets have entered 

the crop rotation of 


the sugarbeet factory

Abu Raya farmers since the opening 

of 


area is increasing at
and the soybean
in 1980 - 1981, 


Abyuha), (3) typically crop productivity and livestock
 

time but the source of this
 
productivity have increased over 


price increases,
combination of
increase is most likely a 


and more intensive input use, (4)
 
enterprise changes, 


farm income have
livestock value and net
working assets, 

because
 a majority of this rise may


typically increased but 


(5) in most cases the relative
 
of price inflation, 


net returns

livestock has increased, and (6)


i nportance of 

water typically has decreased per thousand c:ubic meters of 


and in several situations is negative.
 

are computed

It must be noted, however, that water 

returns 


payment and negative returns may be
 .as a residual factor 


"over paying" other resource factors, 
or (2)


caused by (1) 


should not
 
low farm incomes. The negative returns to water 


water has a negative value in
 
be interpreted as meaning that 


the production process.
 



WATER 3UDETS FOR IRRIGATED REGIONS IN EGYPT 

SUMMARY
 

Introduction 

A water budget is an account of all water that enters, exits, and is 

stored in a region with defined boundaries during a specific period of 

time. Water budgets ware compiled for three small irrigated regions 

in Egypt: Abyuha in Middle Egypt, Beni Magdul near Cairo, and Om-Sen 

in the North Delta. The report summarized here presents the 

rationale, procedures, and results of these studies and draws conclu­

sions of interest to irrigation water management in Egypt. 

Site Descriptions
 

The three regions were selected because they seemed representative of 

irrigated agriculture in Egypt and because their features allowed well 

defined hydrologic boundaries. The Abyuha region encompasses a 

total hydrologic area of approximately 1200 faddans (504 ha). The 

total cropped area is about 1100 fcddano (462 ha). The Beni Magdul 

region is comprised of approximately 842 feddans (354 ha) of .hich 

about 810 feddano (340 ha) are cultivated. The Om-Sen region is com­

posed of about 260 feddcuai (109 ha) of hich about 235 feddans (99 ha) 

cultivated. lhe types of crops cultivated varied considerably
are 

from region to region and from season to season. Seasonal crop sur­

veys for each region are presented in the full report. 

The aquifers in each of the regions have the saine general description: 

a clay-silt layer s;upporting a phreatic aquifer and forming a semi­

confining cap over an underlying sand aquifer. The hydraulic charac­

teristics of the aquifers, however, vary considerably from region to 

region. The thicknens of the clay-silt layer is about 10 in in Abyuha, 

about 14 in in Beni lHgdul, and bout 35 in in On-Sen. Huas;iurcd vilue,; 

of horizontal hydraulic conductivity in the clay-silt Liyer were an 



average of 1.5 m/day inAbyuha, a range of 0.018 to 0.60 m/day inBeni 

Magdul, and an average of 0.06 m/day inOm-Sen. Monthly average depth 

to water table ranged from 1.20 to 1.91 m at Abyuha, 0.66 to 0.90 m at 

Beni Magdul, and 0.20 to 0.70 m at On-Sen. The high water table at
 

Om-Sen is attributed to extensive rice culture and poor vertical
 

drainage.
 

The canals delivering water to the Abyuha and Oi-Sen regions were on a 

rotation water delivery system. In Beni Magdul the continuous flow 

system was utilized.
 

Water Budget Model
 

When appropriate vertical and horizontal boundaries have been spe­

cified, an irrigated region may be defined as a hydrologic control 

volume for purpose of water budget studies. A control volume is a 

volume in space having specified boundaries across which mass may 

flow. In an irrigated region, the surrounding drains and canals 

locate the vertical boudaries. The horizontal boundaries are a sub­

surface semi-permeable layer and the top of the crop canopy. Water 

flowing across the boundaries of the region and the resulting change 

in the volume stored within the region are subjects of a water budget 

study.
 

The basic principle for any water budget study is the general equation 

of continuity for a fluid. For hydrologic studies, a simplified form 

of the equation for a fixed control volume and a specific period of 

time may be tsed: 

IT - 0- ' ST (1) 

Where 

- total inflow volume of water into the control volumi daringIT 


time period T, (m3)
 



OT = 	 total ou-f low volume of water from the control volume 

during time period T, (m3 ) 

A ST = 	 total change in volume of water stored within the control 

volume during time period T, (m3 ) 

The continuity cquation was further expanded to define the individual 
components uhich are listed as follows: 

IA = total volume of surface inflow (m3 )
 

IB = total volume of subsurface inflow 0n3 )
 

IC = total volume of precipitation (m3)
 

OA1 = total. volume of surface outflow as drainage (m3 )
 

OA2 = total volume of surface outflow to irrigate adjacent 

(i 3 ) areas 

OBI 	 = total volume of vertical subsurface outflow (n) 

OB2 = total volume of horizontal subsurface outflow (m3 ) 

0c - total volume of crop consumptive use (n 3 ) 

OD = 	 total volume of evaporation from free water surfaces 
(md) 

& SA 	 - total storage dange in surface water volune (m3 ) 

ASB 	- total storage cange in subsurface water volume (in3) 

Earch of tiese cAnolponurts w idlVntificd Muicd (kscribed for eChl of the 
three regions. Witer ludgets for ench region for selecte(d seasons 
were compiled by accounting for ('%ch of dilene co,,ponents. 



Data Collection and Analysis 

Detailed descriptions of how data were collected and analyzed to 

deternine the values of the water budget components are given in com­

panion reports for the Abyuha, Beni Magdul, and Om-Sen sites. For 

sumary descriptions of the methods of determination the reader is 

referred to the full report. 

Results 

Vertical subsurface outflow, OBI, in the form of deep percolation was a 

significant component of the water budget in Abyuha and in Beni Magdul. 

It made up 16% to 36% of the total inflow (IA+IB+IC) in Abyulha. In 

Beni Magdul it was 37% to 62% of the total inflow (IA+IB+Ic). Deep 

percolation in On-Sen was negligible due to the thick, relatively 

impermeable clay layer and the very &mall hydraulic gradient. Salts 

are transported out of the unconfined aquifer in the drainage water; 

hence, it would be expected that for a similar quality of irrigation 

water the salinity of the groundwater would be significantly greater in 

Om-Sen wnere vertical drainage is small than in Abyuha or Beni Magdul. 

Project data on salinity in observation wells suggests that this is, in 

fact, the case. 

In Beni Magdul where canal inflow is closely regulated according to 

crop need, the pattern of inflow closely follows that of consumptive 

use. The patterns are not as clearly nntched in Abyuha and Om-Scn. 

Total water diverted during winter seasons ranged fron 4419 

m-/feddan to 4440 m3 /feddan in Abyuha and 2685 m3/faddan to 3174 

m3 /feddan in Beni Magdul. Sunrer season values ranged from 7175 

3 /foddai to 10419 m3 /feddan in Abyuha, from 3601 m3 /fcddaz' to 4217m

m3 /feddan in Bcni Hagdul, and were 6810 i3 /feddaz in Oi-Sen. Average 

winter season crop consiuptive U.5;e was stiimated as 1527 i 3/f, rddai in 

Abyuhia and 1754 m3/fcddu: in lni 14igdul. Average stuwiner conmiimptive 

use iW15s enthmited as 3478 m3 /J'dthviz in Alyuiha, 2860 m3/fedd,1z ill icni 

Magdul ndcl 2298 T3/feddati in Oi-Scn. 

\ 2 



to 49% in Abyuha, fromSeasonal irrigation efficiency ranged from 32 

50 to 76% in Beni Magdul, and was Y% in Om-Sen. Engineered control 

of canal deliveries to Beni Magdul is believed to be the reason for 

the higher efficiency there. Inadequate control of deliveries during 

periods of low consumptive use resulted in excess water released to 

drains in Abyuha and On-Sen. 

details of the water budgets are summarized in tables andAdditional 

figures in the full report.
 

Conclusions
 

(1)The water table was consistently high for each site studied. 

was noted at each site with theConsiderable seasonal fluctuation 
table was highest during periodsindication being that the water 

of highest inflow and lowest following the period of canal clo­

fluc­sure. Changes 	 in groundwater storage associated with this 

tuation were very s1all. 

(2)Vertical drainage was a significant component of the water budget
 

at 	Abyuha and Beni Mggdul. However, it was very iiall in Om Sen 

it is expected that the salinity of the phreaticIn this region 


aquifer will increase in severity.
 

at all three(3)Horizontal movemrent of groundwater is negligible 

sites due to very smiall horizontal gradients in head and low huri­

zontal peteal)ilities. 

(4) In Ieni iltgdul careful regulation of ca:nal headgaten; to control 

inflow 	 resul rwd ii a relatively high \,hJe of regional lrcigltion 

of wirer relased as surfuceefficiency and o(aly a snall. alrount 

and Wu Son inaidcquate control(dra~il;1je. llowever, in Abytiha 

high lo:ses of ,urfice driaioa,,e ;ind low irrigationre;ulted in 

cCCi c icuc I,'n.
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REVIEW'OF SOIL' FERTILITY SURVEYS
 

,.S..,,,-aS 

YS.SdS.S

Egypt Water Use -and 1lan-ugemen t Project is designed -to,assist :in$-' 
5/5'.-


S"+, 4- .')I 155:


'nc 	practices ofmallfarmrs.rovi gthIe IiIrrigation and farm manag 


A soil, fertility survey~wascondicted to, de'termine the soil,-fertility'
 

u ro,
 

SS-'S 

Th 	si rtlitysurve was ~a!ndE4
55loate 	
~ 5 

in Kafr el-Speikfl..Gi1za, andl-Minyagovernorates. The,sites
located 


5 )5Abu Raya , El' Mansurlya and Abyuha, resp5ectively.~Two, locations in,55were 

Magdul and El-Hammami were used. The objec
El Mansuriya, namely Beni 

tives of the survey' were:
 
S1) 	 to obtain information on the available nutrient levels and 

their variability in the soils of EWUP sites. 
S~~2) 	 to determine the feasibility of providing soil testing services 

for Egpia'farmers. 
in each area were selected at .Ten 	 to fifteen percent of the farms S *iii!+
S 	 random. Two soil samples per'.fam~ were obtained. All, soil samples were
 

analyzed for pH, EC, and a'vailableP., Potassium was determined inBeni
 

a.
Magdul and El-Hammami. sites in 


FeCu and.,MnSwere.detcrrnined
soil, respectvely. Nitrates, Zn, 	 5 

,S 55,sandy 

in a varying number of samples equivalent to 2-10% of farms inma given'' 

area.
 
A logarithmic transformation made the' distribution of above measure-


S. 

*,ments closer to anormal one except for pH~whlch had a-near normal dis­

tribution to begin with. 
iiw i ] .... S.i++
e 


l £1 i ll h'.S'S.' - ,55S5~i .S.+.55.55 . ...... m mu.............m.e....num~.... 	 + 5
...... . ..i i4A' .........
5-++ ..........+ + ... ..55'+i+5.. ' 5 


Analysis of 
. 

variance wasS Sdone++++1 +i+ +; i:++++ S#:+++::+ the trans­: + ++1!+ :!++:+ 1 

+-+++S"++ ++ 5f'... . .. S+ + , 55:':+.++ on the pH values and on 

formed 	 data. The components of variance were determined. Sampling 

intensity was calculated at different levels of sampling error for the, 
' 	 Sgeometric mean of soil parameters. , ­

adThe salinity levels have been interpretdd for moderately sensitive
 
5adfertility for sensitive crops, respectively. 

24 and 	 359 of Abu Raya, DeniThe average EC values showed that about 37, 

C1Hanrif soils were moderately to highly saline,.while only 
-,-

SMgdul~and 

'6% of Abyuha soils were saline..,This finding once again reveals the---


1iportanceoV nionitoring soil salinity ?or evaluation of' on-fani waiter
 
.S..mua;in practices of small farmers. 	

+'55 ' ; 5',. 	 55#555 S. S S'S'++ ">' 
.. 0" 
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obtained, the cost of soil testing per feddan will be high due to small 
size of farms. A suggested strategy is to obtain samples from a number
 
of farms in each village and to make farmers aware of what nutrients were 
found deficient in their area. These nutrients may then be provided for
 
farmers who desire to purchase them. It is imperative that farmcrs be
 
shown the proper use of micronutrients, such as zinc, with which they
 

have very little experience.
 

It is suggested that for determination of fertilizer requirement of 
each crop,. 30 soil sampling units (one shovelful of soil = sampling unit) 
to a depth of 60 cm be obtained from 30 different farms per hod in Kafr 
el-Sheikh and El-Minya governorates. This sampling intensity will result 
in a 95% confidence interval of geometric mean of about ±14% for P, a23,.' 
for Zn in both areas and 127% for N03-N in Kafr el-Sheikh. Nitrate test 
was not run on El-Mlinya soils.
 

It should be emphasized that field fertilizer experii~ents should be 
carried out for a better calibration of soil test results.
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~ ~ ii ~REV I E1W OF 
SOIL CHARACTERISTICS STUDIES~* 

J~Ummar .. ~' .k 

A~<jx A~soil characterization s"urvey of the three EWUP sites was 
S carried out. Maps were drawn'to show sampling locations, 

salinity'and -sodicity. Tablas of,chenuical and, physic'al~~;~>~ 
.....................-or lodo d p 
presentative soil profiles were also included,, The.,~i
 
moisture characteristics and soil water relations are dism
 
cussed indetail ina separate issue entitled "Irrigation
 
Ianagemefit of Soils .a EWUP Sites".K
 

The data showed that, according to "The Soil Taxonomy",
 
El-Hammami soils are inthe order Entisols while Beni
 
Pjagdul and Abu Raya soils are mostly in the 'Vertisols,
 
order with some Entisols included. The A~byuha soils are
 
entirely in the order Vertisols. Details about suborders,
 
great groups, subgroups, series and phases are included in
 

~~ ~ the Technical Reports. . 

r,1+.:P Technical Reloort .t34 "Soil Survey Atopor. for . u ( ,e 
Arv 1.,bfr C . i': Coverorata t . 
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(Draft) 

IRRIGATION MANAGEMENT OF SOILS
 

at
 

EWUP SITES
 

(Summary) 

Most of the alluvial soils of the Nile Valley and Delta and
 

thus most of the "Old" agricultural lands of Egypt are clas­

sified as Vertisols. The Vertisols is probably the most
 

ten orders physically managed.
difficult of the soil to be 


The basic problem with managing Vertisols is shrinking and
 

of the inter­swelling caused by water moving into and out 


layers of the clay plates during wetting and drying cycles
 

that follow irrigation of these soils. These shrinking and
 

of 	water manage­swelling properties affect almost all aspects 

impedes compaction and encourages
ment. The physical movement 


seepage resulting in excessive conveyance losses. It also
 

rapidly reduces infiltration rates and then restricts the 

internal water movements to the upper 30 cm of the soil. 

Root penetration is also restricted to the upper 30-40 cm, 

cm
so 	the operationally available water is limited to 5-7 


and this needs subsurface drainage,resulting in waler table build up 

In sandy areas, stratification which foraied either through soil formatiin 

or through reclamation of sandy soils adding finer soil f 3cti ons or 

resulted different water retentivity
farmyard manure, in 

profile. This may hinder the infiltration ratealong the soil 

and decrease the water retaining capacity of the soil profile.
 

irrigation
Under these conditions, water managemcnt (i.e., 


time of water application)
scheduling, amount, duration and 


must be taken into consideration because of the changing in 

thn infiltration rate during irrigation. 

* 	 S.I'. 60:Soil Moisture Characteristics of Some Irrigated 

Soils in Egypt, DVI' #113. Problems of Irrigating Vertisols 

in 	 Egypt, and DUP #114. Water Management of Egyptian 

Vertisols.
 



In general, data obtained from the different types of
 

soils show that identifying soil moisture characteris­

tics and soil water relations for the soil profile and
 

especially for the root zone area is very important in
 

water management, in'addition to the QtIer soils 

and water properties.. 

AT/mm 
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ON ME IIATER QUALITY OF IRRIGATION C {ALS, 
DRAINS AND GROUNDWATER IN ABU RAYA MREA 

1AFR EL-SHEIKH 

SU VAPY 

Monthly water samples were collected from irrigation canals, drains and 

observation wells in Abu Raya area, Kafr El-Sheikh Governorate during 

the period from MI4rch 1982 to January 1983 an" on February during mid­

closure. The water was analyzed for its' soluble salt content and 

different anions and cations, and the values of SAR, PHc and adjusted 

SAR were calculated in order to rate the suita)ility of this water for 

irrigation. The analysis of .:ater taken frn irrigation canals indi­

cates thatthe soluble salt of the water is low throughout the months 

of the year. The adjustcl SAR values were belcrw tie Gkideline value 

for no sodlicity problun (<6). In most cases the cnnposition of the 

water at the head an3 tail of the canal did not vary greatly. Gener­

ally the water of the canals could be considered of good cality for 

irigation purposes, except during the winter closure where the water 

in sane locations through the canal section was changed and lbecame of 

poor guality withi respect to . its adjusted SAR values. 

Analysis of drainage .-ater indicate.t!hat the composition of the water 

of each dair varied from time to time during the year and also with 

the location on tie drain section. The electrical conductivity of the 

drainage wa-ter was Jnodedrte throucihout the year and accordhng to the 

"Okidelin:es" it %Aould cause increasing salinity prob]ans (r = 0.75 ­

3.0 w,'c/()used in 1]c,,e\er, dnrinqj the winm'crwhen irrigation. 

clomurc, &'o salt cont,',nt of th]e v, itcer rcach_,d rclativel:" - *.,Ues. 

Tii,: valucs of adjustcd S'P\ va-io2 ide] t-h o.Jj1" KY' theC t h of the 

yea*r. It was foind tl iat dun fn:1 5TV ic;:,t1hs, teL.:O vlue \,:rL[ ,t.C ](..'! 

il,,d i!'52 1 X'tL.. t.o C:alshC lC) ;(Ei Citv p.'-c..'*"] .l](ZVIS%:;it( e:: irn 

a! -t .c witr wa 



other months, the values were relatively or even excessively high and 

the water vas e-,qected to cause increasing to severe solicity problen 

when used i-n irrigation. Generally the water of these d]rains could 

be used in irrigating thie soils of this area during the period from 

March to mid-January i .e. before the winter closure, taking into con­

sidcration the application of the appropriate leachijg requirenent, 

efficient drainage systcm, additibn of gp.,xnc rtier to soil or to water 

ana the selection of the crop that suits the level of salinity. 

The anaiysis of groundater sho.ed that the water sawipl d from the 

observation wells distributed throughout the area could be divided 

of the first group co ild be classifiedinto tN.,o grou-)s. The water 

as non saline to nrv)3erately saline, while that of the second group 

of tie year and even highly salinewas nrex:ately saline tJrough most 

there \.;ere greatin SOTC rwonthls. From thie soicity pint of vic.w, 

variations in the values of the adjusted SAIR among different wells, 

for each well, however, the values differed %,delywith months of 

the year. 
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Conclusions of 

the Second Evaluation of the Professional
 

Employee Exchange Program That Took Place
 

During the Period
 

25 May- 1 June ,1983
 

The second project evaluation cessions took place
 

in Cairo during the period May 25 - June 1,1983. The
 

SRP delegation was composed of:
 

Mr. Marcel Boulais Vice President
 

Mr. Jack Phister General Manager
 

Mr. Bob Mason Director, Water Group
 

Management -Staff
 

Mr. Ed Kirdor 	 Supervisor, Special
 

Water Studies,
 

From the Ministry of Irrigation side the following
 

members participated:
 

Mr. Wageh Abbass 	 Senior Under Secretary
 

of State.
 

Mr. Mahmoud Abu-Zied Chairman, Water
 

Research Center
 

Mr. Hassan Wahby Director, Water
 

Management Research
 
Institute.
 

Mr. Farouk Shahin Director, Training
 
Departement.
 

I1
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From: CID
 

Mr. Gene Quinmen
 

During the discussions the following issues were
 
concluded:
 

1. An evaluation and review of Phase I took place.
 
The consenses of opinion among all parties is very
 
satisfactory. The Ministry of Irrigation feels
 
That the program is successful and a word of tanks
 
and appretiation is due to all SRP officials for
 
their interst and assistance.
 

The Ministry of Irrigation officials realize 
that the SRP has accepted the exchange program 
concept not for any monetary gain (in fact, the 
program has been costing SRP sigiificantly). The 
program has created an opportunily for MOI parti­
cipants to observe and attain a hands-on working
 
knowledge of SRP. They gained an understanding of
 
the basic requirements to modernize existing irri­
gation projects as well as to construct and operate
 
new irrigation systems.
 

2. The Ministry of Irrigation has a great desire to
 
extend the program for a second phase. 

3. It was agreed that Phase II should be oriented and 
concentrated on specific issues. It has been
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Suggested that the following subjects should take 

priority: 

a. 	 Data Communication 
b. 	 ater Measurments 

c. 	 Operation and Mantaince 

d. 	 Project managclncnt and management reporting 

(including preparation of annual reports). 

e. 	Design of Irrigation Structures. 

f. 	 Management and decision making process 

- Development of ideas for improvement 

- Gathering relevant information 

- Analysis of information 

- Making a decision 

- Action or implementation of the decision. 

- Evaluation. 

g. 	 Conjunctive use of surface and groundwater 

Further issues could be added -if the), are identified 

by the Ministry of Irrigation. 

4. 	 The present project US administration(CID)is satifactory 

and it ]s recommended that CI) would continue to 

act as a program executing agency for Phase II. 

5. 	 The inistry of Irrigation realizes that, to date, 

no compensation has been made to SRI' to cover in­

hou';e costs of the program. The SRP project mana­

gement has i ndccatCd dur ing discussions that the 

project 1!ill Colt ltflue tO do so for Phase JI. 

This aIttitocic was high1y npl rec iatcd by the Mo. 
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However, it was felt logical that program
 

direct costs will be reimbursed.
 

I,
6. 	 Concerning the details of the proposed Phase 


the following issues were agreed upon:
 

a. 	The period of the new agreement should be
 

from June 1984 to June 1988. Periodical
 

evaluation should be made to determine
 

viability of the program. A minimum of one
 

evaluation a year is proposed.
 

b. 	A ratio of American echangees to Egyptian of
 

one to four is suggested. Follow-up visits,
 

or for in-depth training, by team members
 

who have been to SRP or Egypt previously are
 

accepted. This may be modified by mutual
 

agreement for special issues.
 

c. 	Exchange of MQI-SRP employees should range
 

from 6 to 12 weeks in duration depending
 

Son the issue for training emphassis.
 

d. 	Training groups:should consist of 2 to 4
 

persons from each side, at least two should
 

be assigned to a given issue.
 

e. 	For SRP tg.tins jt__.suggested that they
 

get prepared for giving at least one seminar
 

upon their arrival to Egypt explaining their
 

jo
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experience and proposed workplans. It
 

is expected that MOI teams be prepared
 

for a similar action.
 

7. USAID has indecated willingness to consider
 

the proposed Phase II Whenever it is submitted
 

by the MOI.
 

It was agrect that MOI will prepare a pro­

posal for Phase II that could be send to SRP
 

for reviewing (specially from the budgetary
 

point of view). 

8. 	 SRP officials feel that the coming visit of 

t.E.Samaha to the States next September would 

give an excellent chance for signing Phase I 

agreement with the participation of USAID and 

the executing agency. 

9. 	 The subject of summer Engineering Student work
 

and training program for the Zagazig Department
 

of Irrigation-was discussed. SRP officials
 

indecated their acceptence to accomodate two
 

every summer for last-year students where travel
 

expenses be taken care of by participants and
 

support be given by SRP in Arizona.
 

SRP Review & Evaluation MOI Review & Evaluation 

Tea Te1ain
 


