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The structural replacement component of this project is designed to 
improve the operatior. of the irrigation system through the rehabilitation 
of minor structure, thus improving water control and water use efficiency. 
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Tne evaluation was carrieo out oy an irrigation structural consu~tant, an irrlgatlOn
 
engineer, a senior Ministry ot .Irrigatlon (MOl) englneer, ana an agricultural economlst
 
previously witn tne L"linistry of Agriculture. Toe team reviewed progress on tne
 
imp~ement~tion of recomnendations trom tne June ~9~3 report on struc~ur~ replacement.
 
Tnis report serves as ooth tne second annual report ena tne evaluation ot tne structural
 
replacement (SR) com~nent of d1e ILrigatlon ~~agement Systems proJect.
 

'Itle program worK in tne tive Cllrectorates is essentially complete. A total of 3078
 
structures valued at a~proxima~ely $ 20 milllcn nave oeen completed or are under
 
construction in the pnase I irrigation directorat~s of East DaKahlia, west DaKanlia ,
 
SharKia, Ismailia, w~d Beneira. Toese structures inClude incaKes ana nead regulators,
 
steel gates bridges, tailescapes, sipnons~ aqueducts, and weirs. Training sessions nave
 
oeen held for MOl personnel to improve structure aesign,construction management, and
 
water manage>.ment. Toe team founa tnat tne qualiti of tne manuals used ln tne !nanagement
 
and structural replacemGnt seminars is nigh.
 

In tne areas wnere all training activities were completed, constructlon·tnrgets were 
exceeded. The implementation of recommenaations from tne 1983 SR report 00 training,

I tt!e use of portable test nalluuers mechanical mIxers and vibrators nave contriouted to me 
. improvea quality of structures. Structure design nas not been Updat.ed because tne 
quality of constructlon is not jet sUfflciently nign. Tne ~~I continues to nave 
proolems recruiting engineers. Tne 4C percent vacancy rate rerlects cn~ ~I's lnaolllty 
to lure engineers from otner Inore lucrative JObS. Tne team concluded tnat tne proJect 
purpose ot improved operating etticiency of tne lrrlgatlon system IS oeing acnieveu. 
water savings SInce 1981 in the pro)ec.t area nave Deen estimated dt 7 tl) l.~ ~rcent. 

MOl fersonnel nave oenetited trom proJect tralnin9. Far~ers nave oenerited trom 
improved water aistrioutlon, tewer systems leaKs, and eaSler access to tneir tarfi~. 

While agrlcultural proauctivity increased in tne prOject areas, it is dlfflCUJ.t to 
actrioute it to the proJect glVf>n tne numDer of possiole variaoles. 

The report maKes numerous recommenaations to ennance ~e etfectllleness of tne 
project. Tne new s~ructures program snould cOlnciae witn tne Qlstrict en~lneers 

comp~etlon of training in constructlon manayement and qUality control. Tne inspect.ion 
program snould oe strengtnened OJ Increasing tne quantity ot englneers, acceleratlng 
training activities, and providing greater incentlves in ~ne Phase II airectorates. In 
genera.L, rnonltoring oy USAID, the consultant, and tne 1>101 neeas to lncrease mrougn tHe 
provision of more staff testing equipment and constructIon manuals. Preconstruction 
conferences with contrQ~tors snould oe used to promote quality control. Tne aeveiopment 
of a data Dase will allow for monitoring of proJect lmpact. Improved water management 
teChniques snou~d oe disseminated througn the Ministry of Agriculture's extension sist~n. 

Lessons Learned: (1) Updating SfJecitlcations comoined witn training can improve 
structure quality. (2) Tne enforcement of lmproved quality standaras must incluae 
coordination with implementation contractors. (3) Structure designs and yuallty must 
anticipate changing use patterns. For exainple, structural deficiencies In or"iages wlll 

f
come more serious as the weight of verncles increases. (4) "'l'ne estao~isnment ot
 
seline da t~} is an essential par t of moni tor ing pro)ect impact.
 

•L/ 
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I SUMMARY - RECG1MENOATIONS AND COMMENTS 

Recomnendations 

A.	 It is recommended that implementation of new structures program in 
Districts should go in parallel with the district engineer completing 
the course entitled Construction ~Bnagement and Quality Control. 

B.	 Strengthen inspection 

1.	 Accelerate training seminars and on the job training to update 
inspection forces so construction work can proceed as soon as 
possible. 

a)	 Senior Staff - three to four day training seminar to show 
importance of quality control to statf about district engineer 
level. 

b)	 District Engineers - three week seminar plus biannual one day 
on the job traini09. 

2.	 Increase engineering staff to provide one district engineer for 
each 20 to 25 structures per year for the necessary inspection 
required to administer the SR program. This does not apply to 
small structures such as small intakes, aquaduct and steel gates. 

a.	 Study incentive pay system to see if adjustments are necessary 
to increase nu~~er ot en3ineers, and encourage them to stay 
with the ~I 

b. Encourage additional efforts to recruit extra numbers of 
engineers. 

\0
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3.	 Increase monitoring staff. 

a. USAIO - two extra for field review 
b. Consultant - one extra for field review & training'if possible 
c. Mor - SR section - two extra for field review. 

4.	 Provide testing equipment and at least two personnel to perform 
quality control testing on major strcutures through the Training 
and Manpower Development project. 

~.	 Have existing construction manual distributed to all personnel 
involved in SR program. 

c.	 Preconstruction Conferences - At the time a contract is awarded, have a 
meeting between contractor, HOI staff, and expatriate engineer and 
USAID, if possible, and others to discuss important points ot contract 
and gene,ral problems. Discuss important requirements of plans and 
specifications and schedule of pay to contractor etc. 

D.	 Change specifications and design: 

1.	 Require Scm cover of reinforcin:j Bars 

2.	 Transportation of mixed concrete by: 

a. Chute 
b. DJmp OOggie 
c. Wheel barrow 
d. Buckets for small structures 

Instead of current practice, of Transporting by 50, pans. 

E.	 Repair existing structures with sandblasting and gunite or equivalent 
to bring structures to specification requirements. 

F.	 Establish a data system for the purpose of providing 

1.	 A survey of the structural inventory. 

2.	 A bench mark from which changes could be measured for the follow 
up and evaluation of economic impact. 

G.	 Education to the farmer. to use less water through the extension system 
of the Ministry of Agriculture. Thus efforts of the government through 
SR and the farmers are consolidated for efficient use of water. 
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Conurents 

A.	 The specification from this time forward will require concrete t~ be 
mechanically mixed and vibrated into places. This, in our opinion, is 
an improvement to providing better quality structures. 

B.	 We have been informed that the Training ana Manpower Developnent 
Project will have complete materials testing equipment in place by 
April, 1985.· This facility, if manned by the proper experienced 
personnel, can be used to design better concrete and to test the 
concrete as placed in the field to insure a quality product. We feel 
physical and chemical testing of the cement, aggregate and other items 
is necessary to insure a product that will meet required engineer 
design strengths. 

C.	 It is our opinion MOr should investigate the POSSibility of redesigning 
their structures to the latest standard for engineer design. See CH2M 
Hill's International report of :-1.3y 1981 entitled II Egyptian Irrigation 
Managerrent System" which states a saving in natural resources of 30% to 
50% could be obtained with the cost renaining constant. 

D.	 Canals as observed are cleaned with a drag line once a year with weeds 
being cut 3 to 4 ti.rres per year. canal cleaning observed looks very 
good. 

E.	 Channel bank protective dry stone pitching is uniformly acceptable, but 
will require future malntenance. 

F.	 The contracting procedures followed by the Directorates are adequate 
and are applied unifo~ly throughout the five Directorates. 

G.	 Record keeping on a rrcnthly basis needs to be maintained in the 
Directorates office for management control and review of progress of 
work. 
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H.	 Contracts for a group of structures in a relatively small area are 
grouped in some Directorates to improve contract management. This 
practice need to be encouraged in all Directorates. 

I.	 The program of work in the five Directorates is essentially complete. 
Some minor construction remaining will be completed by March 1985. 

J.	 No cash flow prob~ems are experienced by the Directorates. The ~101 has 
tudgeted sufficient funds. Contacts are being carried out on schedule. 
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II Introduction 

The Structural Heplacement (SR). Program was initially carried out in: East 
Dakahlia, West Dakahlia, Sharkia, Ismailia, and Beheira directorates in the 
delta. The SR program is being conducted within the Ministry of Irrigation 
(Mal). Conduct of the SR activity is the responsibility of the Mal. Contract 
services personnel provide advisory services under the administrative guidance 

'and policy of the director of the SR activity. 

'lhe Irrigation Department is responsible for providing technical guidance and 
supervision of the field organizations of thE: ~10I. The irrigation sector is 
under the direct:on of a senior undersecretary, who supervises water 
deliveries and technical guidance to field activities. 

The technical services contractor provides technical advice in planning and 
. implementing activities, in preparing work plans and reports in identifying 
needs in preparing work plans and reports in id~ntifying needs and plannifB 
training and in evaluating activities. 

USAID is responsible for day to day monitoring including regular visits to 
work sites and specific periodic checks on structures being replaced under the 
SR program. It also pr.ovides guidance on project implementation and beCOlreS 

directly involved in training activities outside of Egypt. 

Field operations are conducted under the supervision of regional 
Undersecretaries reporting to Cairo. Each Undersecretary directs one or more 
field directorates. The directorates are managed by a Director G~neral for 
Irrigation residing in the directorate and reporting ·to the Undersecretary. 

The Districts are the field units, with operational responsibilities for the 
irrigation systems. They are responsible for the Operation and ~~intenance 
(O&M) of the canals, structures, drains, and new construction. They are 
staffed to conduct management functions, such as contracting, disbursement and 
accounting for funds, personnel adrrUnistration and monitoring of contractor 
performance. 

The general organizational structure for a directorate is shown in Enclosure 
I. The district engineers (DE's) have responsibility for direct oversight of 
~Jstem O&M and contractor site inspection. Each directorate's responsibility 
varies from 300,000 to 600,000 feddans. 
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A district engineer may be responsible for O&M for approximately 40,000 to 
80,000 feddans under one or more main canal and other responsibilities 
including design, construction inspection and contract payment records. Some 
district engineers \olill also be responsible for 20 to 40 or more office and 
field/personnel. 

Oller the past 15 years, budget limitations and an emphasis on major canal 
maintenance and recently, increasing expenditures on tile to provide drainage 
of farmers fields have reduced the cunount of funds for (SR). 11any structures 
replaced were inoperative or only partially functional. Studies by the MOl 
sh~~ that SR has been identified as one of the principle constraints to 
satisfactory performmce of irrigation. ThE SR program was designed to 
replace and/or rehabi.litate the small and medium size structures consisting 
of: intake regulators, head regulators, weirs, tail escapes, spillways, 
bridges and channel crossings. These sturctures ale constructed of reinforced 
concrete, masonary, pipe, and steel. A major problem confronting the 
irrigation sector is the l~rg~ amount of acc~T~lated SK bacKlog. A survey in 
1981 by the f.10I, estimated that the cost of the bacKlog of deferred small and 
medium SR a~ounts to LE 44 million, at 1981 prices. 

The SR program partially funded by USAID was accelerated at a moderate pace. 
The most severe SR problems were addressed duri~] the first two years, before 
expanding the program to include the remaining fifteen directorates. The MOl 
is directing special efforts to achieve improved quality control and ensure 
compliance with HOI specifications. 

The USAID Irrigation Management Systems Project is designed to to improve the 
operating efficiencl of the total irrigation system and strengthen the 
Ministry of Irrigation's operation, maintenance and planni~ capabilities. 
The SR component of this project is to improve the operation of the system 
through the rehabilitation of minor structures, thus improvi~) water control 
and water use efficiency. Improved system operation has the potential for 
L~provement of water delivery efficiency, contributing to bilharzia control 
reducing water logging, salinity, and water wastage and run-off and 
facilitating canal maintenance. Construccion funding was matched at an 80-20 
ration by USAID and the GOE through an actual cost reimbursement methoo. 

The structural replacement component of the project is being evaluated 
separately to coincide wi~~ the other project reporting requirements. This 
evaluation will document progress in structural replacement and will serve as 
both an annual report on SR and.as part of the overall project evaluation 
scheduled for the second quarter of FY 85. This evaluation also coincides 
with the initiation of the second phase of SR and will provide a basis for 
discussing improved monitoring and assisting with the Ministry of Irrigation. 
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III SCope of Work
 

A. Assess project inputs. The team should evaluate the quality and 
effectiveness of the technical assistance provided by the expatriate 
engineering advisor during the first two year phase. Given that this position 
is scheduled to terminate after phase one, assess the need for the 
continuation of tos service throughout the second phase of the SR progi'am. 
Document and evaluate the provision of training as it relates to the 
structural replacement program. 

B. Evaluate project outputs. Budget constraints have restricted SR in the 
past. The project calls for the achievement of a high level of quality 
control and full compliance with Ministry of Irrigation (MOl) specifications. 
Document the number and types of sturctures replaced or rehabilitated. The 
team should assess the quality of construction, adherence to specifications, 
and the development of ongoing procedures for maintaining standards. Has the 
quality and quantity of Ministry of Irrigation personnel been i~mproved? 

C. Assess the rrethod of financing. Review the adequacy and effectiveness of 
mission procedures for mnonitoril13 this activity. Make reconunendations for 
monitoring this activity. Make recommendations for monitoring this activity, 
Assess the effectiveness of usi~ incentive pay for ~~I engineers responsibYe 
for program implementation. Evaluate the contribution made through GOE 
funding and the likelihocd of the lwlOI I s sustaining of the system once the 
backlog has been eliminated. 

D. Has this component of the project contributed to the achievement of the 
project purpose? Hus the backlog of obsolete, poorly perfor~ing or 
non-functional structures been reduced? Can specific impacts be quantified 
such as: (1) more efficient utilization of water, (2) a more reliable 
delivery system~ and (3) improved access for performance of operation and 
maintenance activities. Assess progress toward the more long-teem goals of 
reduced wuter tables and increased agricultural prod~ctivity. 

E. Identify project beneficiaries. Have the skills of MOl personnel 
improved? Has HOI management been upgraded? Have farmers identified benefits 
that have resulted from the project? . 

F. Document lessons learned thus far and make recomnendations to enhance the. 
achievement'of the project purpose. 

G. ~~at recomm~ndations from the evaluation dated June 16, 1983, have been 
fo1~owed and which ones have not been~fo1lowed. 
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IV Assessment of Project Inputs 

The inputs include training and a6visory services of a consultant who provides 
tehnical assistance and training by the Irrigation Department's Training and 
Manpower Development Project. Training can be evaluated by indicators such as 
the number of trainees that report for training, quality of construction 
improves, better construction techniqles are adopted by MOl and productivity 
increases. 

Enclosure II (pages 1,2. & 3) shows the schedule for a Management Skills 
Seminar for Undersecretaries and General Director, conducted October 13 - 25, 
1984. 

The consultant provides technical assistance, and training to the project. 
Approximately 120 personnel are to be trained in six sessions of three week 
courses conducted from November of 1984 to N0verrber of 1985. The schedule is 
shown in Enclosure III (pages 1 tl1ru 6). A Structural Replacement \~orkshop 

for Irrigation General Directors for the 15 directorates involved in Phase II 
was held September 15 - 18, 1984. 1ne schedule is shadn in Enclosure IV. 

Three directorates who have sent personnel for training have provided data for 
Enclosures V, VI, & VII showing the perso~~el and their trainlnj. Copies of 
manuals used in the ~)nagement and the structures replacement seminars were 
provided. The materials are very good. 

Training by the Training and 1'o1::mpo\...er Project dnd technical assistance by the 
consultant should continue and should be accolorated and Technical assistance 
should be continued to be provided by the consultant in Phase II. The 
training should be intensified in the early part of Phase II to get improved 
quality control in the remainin3 directorates. 

The quality of the structures will improve as the mixing of concrete is 
changed fronl hand to mechanical mixing and hand t&~ing is replaced by 
mechanical vibrators. Training and technical assistance has been helpful to 
bring about this change. Technical assistance by consultant and 1\101 personnel 
to the engineers and instructions to' contractors will help to continually 
improve the quality of construction. 
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V Assessment of Project Outputs 

Official vi~it were ~de by the team to five directorates. Three East 
Dakahlia, Sharkia and Ismailia directorates have had the SR Program completed 
in Phase I. ~le other directorates, Giza and Kalioubia are now in the SR 
Program as part of Phase II. 

Completed structures.were checked in director.at~s \'lhere the SR construction 
is program completed. One structure under construction was checked in Giza 
and two structures under construction were checked in Sharkia." Several 
structures to be replaced were also visited in Kalioubia Directorate. Field 
notes taken are included at the end of this report. 

In general, the structures can be built very well wh2n the specifications are 
foll<Med, mecbanical mixing and vibrators are used, the reinforcing steel is 
blocked and kept away from the forms and a strict inspection program is 
followed by qualified inspectors. 

The quality of construction can continue to improve if training is continued, 
(both on-the-job and training by the Manpower aod Training Development 
Projects) and consultant and HOI personnel visit to sites under construction 
frequently, and tr.~in the engineers, and give instructions to concractors in 
proper methods to achieve the quality desired. The ~~I, consultant and USAID 
should periodically check the structures more frequently during construction 
and after completion. 

The total number of structures, completed structures, and structures under 
construction for the five directorates of Phase I are shadn in Enclosures VIII 
to Enclosure XII, Four of the five directorates have structures under 
construction. One directorate, Beheira, has seven structures under Phase I 
which are not yet startc~. 

The quality of the MOl personnel will continue to improve with more on the job 
and classroom training as discussed under Inputs. 

The quantity of the MOl personnel does not appear to have increased since the 
start of the project. The district engineers appear to be responsible for 
most of tl1e design and field construction operations. The district engineers 
in the field appear to be responsible for twenty to forty personnel, operation 
and maintenance of the irrigation system for 40,000 to 80,OUO feddans plus the 
responsibEity for construction insgection, Due to this workload there is a 
possibility ~~at constr~ction inspection and, thereby, quality control suffers. 

" \\1.\ 
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VI Assessment of Reimbursement 

Payment of the SR projects structures is 80% US and 20% GOE funding. In 
theory this appears good to provide an incentive for the GOE to keep costs 
down. Mor is attempting to obtain the structures at the lowest cost unles~ 

the lowes\: bidder is not qualified to perform the construction. 

USAID needs sufficient personnel to "make regular visits to work sites and 
specific to perioJically checks on structures being replaced under the SR 
program" (page 74 of project Plan) lito assure that the structures .:lre built 
according to plans and specifications. II USAID should make periodic inspection 
of 10% of the structures during construction. 

VII l1aintenance 

It is logical t~at the maintenance of the structures is improving if the 
maintenance budget is remaining the same or increasing as some data shows. 
Since the poorer structures have been replaced less maintenance dollars are 
required on these structures. These extra dollar:::; can be used on maintenance 
of other structures or canals. Training of district engineers should rr')ke the 
engineers more aware ot the need for maintenance thereby improving thlS very 
necessary activity. 

VIII Personnel 

On Do~cember 9, 1984, the MOl had 1330 approved professional engineering 
positions with 606 vacancies, which is a 45% vacancy factor •. 

The main problem is the lack of personnel assigned to this part of the SR 
program. 

USAID has been able to periodically inspect approxi~'tely 2% of the structures 
and the consultant engineers has made periodic inspections of approximately 3% 
of the structures constructed under the SR program. '!he fact that only a 
total of 5% of the structures are being periodically in3pected not all at 
critiCal stages of construction this strongly suggests that there is at 
present insufficient control of the work after reviewing the teams field 
ins~~tion reports. 

Since the SR program is going to be increased from 100U structures in Phase I 
per year to 3000 structures in Phase II per year, the need for pericx:1ic 
inspection is much greater. Coordination of parodic inspections between 
USAID, ~101 and the Consultant should be achieved to prevent overlaping of 
effort. 
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The directors state that incentive pay is based on effort and quality of 
work. Private contractors appear to pay as much as three times more than the 
90ve~nment and foreign jobs pay as much as ten times more. The district 
engineers are needed to inspect the construction and hav~ some of the highest 
vacancy rates. 

Since quality control and good inspection requires sufficient motivated 
engineers, a study of pay for engineers in the HOI, other Ministries, and the 
private sector would be helpful. TI1e study would need to determine what is 
required to sUL~essfully recruit and retain enough additional engineers ~o 
satisfactorily complete the work. 

Since any quality improvement on the structures ITBy have come from upgraded 
specifications, other indicators of quality improvement in the personnel may 
need to be used. As discussed earlier under' training one could conclude that 
th~ quality of the personnel is improving based on personnel being taught in 
L.e training center and on the job training. 

IX Achievement of Project Purpose 

The purpose is to improve the operating efficiency of the total irrigation 
system. This purpos~ is being fulfilled. 

Water savings after the SR program has been started in 1981 were estimated at 
7 to 11% for the five directorates of Phase 1. The directors attribute this 
to several factors. including: proP2rly designed vent size, reduction ot 
leakage as steel gates are used to replace wooden flash boards; reduction in 
blockage of canal from previous II fara\er IS bridges tl (blockages raisec\ the ....'ater 
in parts of the ditch thereby providing excess water above the blockage and 
extended irrigation tiTre belm... the blockage); improved reliability of tne 
irr igation syste;n; b2tter assess of OEJ'l, and moneys formerly used to maintain 
old structures can now be used to replace older structures or improve 
maintenance on other structures. 
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It appears that the backlog of obsolete, poorly performing or non-fw1ctioning 
structures has been reduced. Assuming an average structure replacement period 
of 50 years, 2% of the structures would need to be replaced every year on th~ 

average, replacing 10% of the structures during ~~e five year span of the SR 
program ~lould show no gain. Indications are that the SR program considerably 
exceeded 2% per year of total structures. 

The water table has been r1s1ng in many irrigated areas. Since less water is 
used on the directorates (and ass~~ing consumptive use is the same) there 
should be less water contributing to the groun~ water table. Tne evaluation 
team did not come tlp with any records to show changes in ground water levels 
in the five directorates of Phase I. 

Agricultural production gains occurred in most directorutes during the past 
tl1ree years according to available data. This was true on most SR and non-SR 
project directorates. It would be difficult to evaluate the SR projects 
effect on agricultural production without looking at all the variables, which 
would require considerable tLne and effort beyond the scope of the evaluation. 

X Project Beneficiaries 

Some farmers benefit from improved water distribution, fewer system leaks and 
easier access to their farms. Some engineers benefit from on the job training 
and training sessions. It is difficult to assess improvement of skills at 
this time. Some manage~ent personnel benefit from tl1c upgrading in 
engineering kn~~ledge and managein2nt training sessions. Again, this is 
difficult to evaluate. Training and c~ange usually occur slowly. 

The contraGtors benefit from the work available and upgrading ot their 
skills. There appears to be a shortage of good contractors to construct the 
structures to specifications. Upgradin3 occurs from updating of 
specifications (such as mechanical mixing and vibrating) tighter inspection of 
projects and training and monitoring from USAID, tne consultant, and district 
engineers (as the knadledge 0f the district engineer increases). 
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XI Implementation of Past Recommendations 

The evaluation with a cover letter dated June 16, 1983, recommended better 
quality control, iroproved construction standards, use of mechanical mixers and 
vibrators, improved appearance and utilization of a portable test hamner. The 
portable concrete testing hammer is not a substitute for physical testing of a 
concrete cylinder taken at time of placin:J the concrete. 'rne portable testing 
hammer is only an indicaction o.E streo:Jth ui1less it is calibrated to the 
concrete in the structure being tested. Quanlity control is improving \'lith 
training, mechanical mixers and vibrators are now specified. The portable 
test hillTh~er is available and has been used. 

Improven~nt of structure design with improved quality of concrete was 
recQ1ID~ndcd. There have not been any changes in designs, probaoly because 
quality construction is not sufficient to use more up to date designs. 

XII Documentation of Lessons Learned 

Updating of specifications, such as including mechanical mixing and vibration, 
can improve structure quality. 

More training of and forceful inspection by district engineers is needed to 
assure a more constant quality of structures. 'IWo structures were built 
approximately the sam~ time under one engineer. One was good and the another 
was rather poor. Better and more frequent inspection could have im~roved the 
poor struct~re. 

Some structures already need repairs. Concrete tests, including slump and 
compression tests, better specifications and better inspection could have 
prevented many of these defects. 'rhis may also be caused by haviI¥J 
insufficient number of experienced contractors to perform the work on the many 
small structures. 

Less than desireq quality control on 30 toni structures will be less 
noticeable if 1 to 5 ton. animals and vehicles use them. However, 30 toni 
vehicles could quickly show Structural problems on some structures. Surely 
the produce trucks will increase in size as is the experience in most 
countries. 

Bridges with steel exposed on the bo'ttom of the slab will be subject to a 
shorter life and higher maintenance costs. These structures should also be 
posted to a lower all~lable vehicle load due to improper placement of steel 
bars and the lack of concrete cover over the reinforcing steel. 
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XIII. Economic Evaluation 

Introduction: 

The Structural ~placernent Component (SR) of the Irrigation Management Systems 
Project (IMS) is to improve the operation of the system through the 
rehabilitation of minor structures which would lead to improving water control 
and water use efficiency. Improved system operation has the potential for 
improvement of water delivery efficiency contributing to reducing water 
logging, salinity, vlater waste and facilitating canal mainter.ance. 'rhe L\1S 
project provides major capital support to reduce the backlog of SR hampering 
effective water m~nagement and control. Tne ultimate goal of the project is 
the effective control of water for all uses and particularly their optimal 
allocation to and within agriculture as a means to increase production and 
productivity. 

Exessive use of water could lead to lower production, and more water could be 
going into drains, causing higher cost of drainage and maintenance in the 
shclrtrun. However subsurface water )evel would be rising, soils would be 
depleted affecting badly agricultural. production and cost will be prohibitive 
in the long run. 

Because of the governm:nt budget limitations during the last decade or so. the 
emphasis on major canal maintenance and the establishment of the tile drai1age
system, funds for replacerrent had been reduced. As ~ result many structur\~s 

were not maint3ined and became partially functional. Structural replacement 
if not being carried out would be a major constraint to satisfactory 
performance of the irrigation system. 

~s-.e~~_ll.t 'of' Proj~_c_t·O~~p~t 

Acceding to data of the five dire~tories implementing SR project in Phase I, 
the total number of structures completed and under construction amounts to 
3078 unit at a total value of about L.E. 20,04d,OOO. Enclosure XIII shows the 
total number and total value by type of structure and directorates. 
Work in phase I is expected to be completed by March 1985. 
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It should be noted· that: 

1.	 Reirrbursement of funds of the 80% contributed by USAID is carried out 
according to rules and schedule. 

2.	 Contracting procedures followed by directorates are adequate and are 
applied uniformly throughout the fine directorates. 

3.	 Contracts for a group of structures in sane cases are grouped to 
improve contract management. 

4.	 No cash flow problems are experienced by the directorates. 

Achievin9'The'project'purpos~ 

1.	 the backlog of obsolete, poorly performing or non functioning 
structures has been reduced. 

2.	 Improvi09 the operation efficiency of the irrigation system is being 
fulfilled. 

3.	 Water savings after the SR program were estimated at 7-11% for the 
directorates implimenting the project in phase I. This is due to 
different factors which nave been stated els8 where in this report. 
Among these factors are the proper vent size, reduction of leakage, 
improved reliability of the irrigation system, better operation and 
maintenance. 

4.	 'n1ere was no indication of changes in tne underground water level. 

Impact,'of' SR -on' Agricultural' Production: 

Quantifying the impact of SR on agricultural production was not possible. 
Revi€\'/ing data collected by the Hinistry of AgriCUlture on productivity of 
main crops in areas where SR is implemented shaNed an improvement over the 
last three years for three major crops. productivity increases appeared also 
in other directorates. It was difficult to qualify the impact of SR 
projects. However, there is sufficient faith to beleive that the impact of S~ 

is favorable on agricultural production which could be measured based on 
specific information that could be collected for that purpose in the future. 
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If the SR component was not carried out and was postp:med to be effected· in a 
future time, the backlog would have increased, causing more destruction to the 
irrigation system and which ~~ould be also reflected on Agricultural 
Production. Continuous ffi3intenance of existing structures and canals is very 
crucial for the effective operation of the irrigation system and which is 
receiving greater attention from thc government. 

It is concluded from the above discussions, the discussions wi~~ the directors 
and engineers in the directorates as \'lell as son1'2 farmers during the field 
visits, that SR project is sound from the economic and financial point of view. 

The first stage of the Structural R'~placeffi.2nt hiJ.s becn cOllpleted or very near 
complction. Appraisal of SR sho'~/s that three years have alrcady elapsed since 
the Irr igation i'1anagem·::nt Systems Project started. '!here is need to assess 
statistically the impact of SR. A survey of structural inventory is also 
required. There is need to quantify the situation before and after any given 
structure has becn replaced. 

Examination of data ccllected by the ~linistry of Agriculture on proouctivi ty 
in aeas \olhere SR h.3.S D?CI1 implemented did not serve the purpose. 'I'here was an 
indication of improvem'2nt over the last three years in productivity of wheat, 
cotton, and ricc, but it nuy not be due to better control and more etficient 
use of water only. 'r'hose gain~.,; also apPeared in most of other directorates. 
It was difficult to evaluate the SR projects effect on agricultural production. 

Productivity figures are based on ele a~~inistrative setup of t~e Country 
(governorates and districts) and are not on irrigation localities or regions. 
In addition tJ1ey are the resultant of all factors including the inter~ction of 
all illputs together. I'ihat we really need is a special data system to provide 
current information and to establish a bench Hurk from/which effects due to 
oottcr operation anJ improve;nent in the efficiency of water use could be 
measured. we need relatively accurate data on productivity, Ule amount of 
\'later saved, the value of \,'ater and energy saved, measurements of the charges 
in soil salinity, soil and undergrolmd water levels, and other p2rtinent 
data. Dc~nding on judgement to evaluate progress in the efficiency of using 
water and to assess the imp3ct on agricultural production due to Sl{ may lead 
to ipcorrc~t conclusions and effect could not be accurately costed. 
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Therefore it is recorrunended to establish a data system for the purpose of 
providing: 

1.	 A survey of the structural inventory. 

2.	 A benchmark from ""hich changes could be m2asured for the follow up and 
evaluation of the economic impact of the structural replacement in the 
directorates. This should be done on s3mpling basis for different types 
of st.ructures. Data should be collected before and continlles after the 
establishment or rehabilitation of the structure. 

2.	 ~}~_e_"2f' E>:"1:.e_ns~0.!'1...j_n·I~pro"y_~_g_~ii.~1:.eE.co_n,Eol_..9nd Wa_t:-.~__U_5e E_fficj_~~'y: 

Entension has a role in teaching farmers to use less water for irrigation. 
The F,gyptian farmers are accustomed to use exessive amounts of water. 'l'hey 
believe that more Hater would lead to mJre production. Hm:ever a study .,.,·hich 
has been carried out by the t'linistry of Agriculture under the Farm Management 
Survey Project (vi·LS) in 1980, indicated that improved water control, improved 
soil and moisture conditions, could lead to higher multiple cropping 
intensi ty. Another study by the 1·1inistry of Irrigation, under the Egyptian 
\'later use and ~1anagcment project (EI'lLJP) in 1979, revealed tIlat yield, can be 
increased even \'Ihile usin~ less \-later. 

i~ile ~xtension has been used to a relatively great extent to improve 
agriCUltural practices, it has not been applied to any certain extent in 
improving the efficiency of using water on the farm level, which .../Ould lead to 
improve water control and water use efficiency on canals. Farmers should oe 
educatc-d to use less water. Better leveling of the soil, inducerrcnt to 
irrigated during the night, reducing the number of irr igations, less water to 
be used by L~e farmers at the opening of the canal, using mechanical pum?S 
would greatly help to imprcve the use of water. 

Only in this \'lay that effort of the government in managing the water system 
through SR and efforts of the farmer coulc1. be consolidated for the benefit of 
the fa rrner and society. Ho·....ever also, it is not advisable to duplicate the 
extension system of the Ministry of Agriculture. 

Therefore it is recommended 

To encourage the existing extension systems of the Ministry of Agriculture to 
educate the farmer to use less water. ~1US the efforts of the government 
through SRand the farmers are consolidated for the efficient use ot water. 
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SKILLS SEHINAR n1SS) Enc:losure TT -

FOR Page 1 

UNDER-SECRETARIES AND 
GENERAL DIRECTORS 

Oct. 13,1984 - Oct. 25,1984 

Saturday i3.10.1984 

9:00 - 10:30	 Registration
: -,

9:45	 - 10:45 Orientation of Salt River Project 
Opening Remarks 'Eng. Ed Kirdar 

SRP Video Tape in Arabic (32 min) 
Questions and Answers Engrs. Kirdar, Hilkins', 

Gerdes. 

11:00 - 12:00 Opening Ceremony 

11:00 - 11:10 Introduction	 Eng~. Farouk Shahin 

11:10 - 11:20 Chairman of WRC	 Dr. Mahmoud Abu-Zeid 

11:20 - 11~30 Representation	 .Eng~. Edib Kirdar 

11:30 - 11:45 Irrigation Minister-Speach H.E. Essam Radi 
, 

12:00 - 12:30 Recess 

12:00 - 1:00 Orientation of Ministry of Irrigation 

1:00	 Ad,1our 

Sunday 14.10.1984 

Participative Management	 Eng. Randy Gerdes 

Monday 15-16.10.84 

Identifying and Developing ,Eng. SkiP. ~~i1k:!.ns 

Personal Skills 

Wednesday ~7,lO.84 

COIJInunication Eng. Randy Gerdes 

Thursday 18,10.1984 
Meeting Techniques Eng. Randy ~erdes 
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~riday 19.10.1984 

Free day 

Saturday 20'.10.1984. 

Meeting Techniques (continued) . Eng. Randy Gerdes 

.Sunday 21.10.1984 

Planning Eng. Sl{ip \o11H:ins 

Monday 22.10.1984 

Field Trip (Salhia Project) All Participants 

Tuesday 23.~O.1984 

Problem Solving Eng. Skip Wilkins 

Wednesday 2~.10.84 

Man2gc~ent Skills in Tech
'hi~al App1icati~n5 

Eng. Edib Kirdar-

Thursday 25.io.1984 

Sur.~ary Conclusion Eng. 
Eng. 
.Eng. 

Edib Klrdar 
Skip ~'lilkins 

Randy Gerdes 

Graduation 
. 

Daily schedule will be as 

1
2
3
4
5
,0
7

follo~5; 

9:90 - 10:30 
15 minutes break 
10:45 - 12:15 
30 minutes break 
12: 45~'" l: 45 
15" .. . I

@lnu~es are2K 
2:00 - 2:30 

Ehg. Faroulc Shah:'n 
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12.00 - 2.00 MIXING AND PLACING CONCRETE 

- Mixing Methods, Mechanical Mixing a Must 

- Time Required	 fo~ Adequate Mixing 

- Sequence of placement with~n forms 
Cold joints 

-	 Time constraints for placement 

-	 Vibration: Rea~ons, Mechanical, When and 

Boh' Long. 

2.00	 - 3.00 CURING AND FINISHING CONCRETE
 

Impacts of Curing.
 

CurinG t·1ethods.
 

-	 Finishing Objectives. 

Finishing Methods. 

Defective Concrete. 

Tuesday 9,18.1984 

9.00 - 11.00 Open Discussion: Special Problems 

11.00 - 12.30 Closing Se:::sion: RECQi·1ENDATIOHS AND DESICIONS 
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CONSTRUCTION INSPECTION Arm QUALITY CONTROl? ~ Yo .£r //~/. 
FOR 

(DISTRICT) ENGINEERS . Enclsourc·,IIT 
',' 'Page 1·· 

1st WEEK 

9: 00 to 11: 00 11100 to 13:00 13:00 to 15:00
_._-_.,-----------,-----------------'-,.-----------,----- 

1st DAY ...a/s-~'l " 
Structure Replacement(St)Program 

opening ceremony 

MOl plans and ActivitiesIntroduction ~elcom~ and 

- ~hat is planned 

- Implementation 

- Engineering & Admini~rative 

Organizations in Directorates 

and Cairo 

~r Gfl'11(: ///~(~jr' /;:?
, 2nd nAY 

:. ·L<i...·s related to Construc - The basic structures of (SR) Brief test to evaluate language 

, tio:l Contracts program. and technical knowledg~ of 

- Hhat ha!i been learned from partic.ipants. 

the first phase of the (SR) 

procra::J. 

- .Necessity for continual 1n9

pection. 

,7/r1'L.;.wr j .~-=-~ '~' 
Elll'ltJ7fZ..3rd DAY . t3IY(l( 

~ 'Suildin£ up;m insp~c tioa Necessary actions ~hen executed 

org2.nizati.on. 

- The irJportance of spccifica" 

~ork does not comply w.ith the
 

_ Inspection practices in
 

tion. 

specification.
 

Eeypt (HOI)
 

- rne importance of understan

dine the contract documents
 

- Responsibilities ex Rela
 (drawings & specifications).
 

tionship ~~tween the
 

, Administrative/Engineering
 

stJ.ff of HOI, from the
 

Director General down to
 

the technician.
 , , 
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:h DAY E~ll( 
Ma~erials of construction cement; Open discussion
 

£ the (SR) program: Exca


~mponents of construction 

aggregates; ~~tcr reinforcing
 

ation; dewatering; plain
 steel; bricks,stone, steel gates
 

rcinforced concretc;
 & steet works.
 

rick, stone ~nd masonry
 

~ortars; steel gates llnd
 

lise. steel.
 

;th DAY E/?1ILj?'/I
:tange of lotlds/stresses - Bricf rcview of excavation & 
~. 

dewatering mothods. - Effects of soil conp~ction 

construction. Range of 

r-: the cooponents of 

- Hhat is pr.acticed in similar on its bearh.g capacity. 

pressurcs on soil. - Tests for soil co~p~ction.construction works. 

6th DAY E/l/KjolL, [3/ll/tjo12G=1l4/(ffl-
Reinforced CLl1Crete guality of Ingredients 

- Hydration, 

Fun':amentals of concrete 

Dcsien factors influencing - Cement 

- Properties of Fresh con - Factors affecting qUDlity 

crcte 

inspection. 

Deflection and corresponding - Types
 

- Workahility
 Placement of steel - Water
 

- Settine time
 - Clcanliness 

- Proper tics of ha~dened 

Steel for temp cnanges I 

Hlliu reinforcement for shear, - Undesi.r,1blc chcClicals 

concrete tension, compression. - 'Aggregate 

• Durability - Gradation
 

- Strength
 - Quality
 

- Abrnsion
 - Cleadiness 

- Strcngth gain - Steel
 

- Rate
 

- Watcr Cement Ratio
 

- Curing
 

- Setting Sequenccs 

- Specifications 
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9: 00 to 11: 00 11:00 to 13:00 13:00 to 15:00 

1st DAY $~'lr(:fit/; I( .":. t<.!!f e-rrllt::.. ~(tM1 
Mixing & placing of concrete 

- Hixing methods J 
- Time requried for adequate 

mixing 

- Sequence of placement within 

forms 

- Cold j0ints 

- Time costraints in placement 

thot weather precautions) • 

• .:.	 {ibration 

Curing & finishing of con

crete 

Impacts of curing 

Curing methods 

Finishing objectives 

Finishing methods 

'E111!( 
Expansio~ & contraction . 
- Effects of temp changes 

- Types of joints 

- How to construct joints 

- Spacing & location 

------------ -- .. ......rI-----------------l-------------;-----
~~~1 ./32I-- ~ /	 ~ J. 

2nd DAY C?1'(lK/ ..... ~ ~~/	 r:=Mff/o/L 
Design of concrete 6~xtures 

- Seiection of strcng~h 

- Water ccocnt ratio 

- Quality of aegre~ates 

- Quality of incredients 

WeG> _/ 
- q-IJ (2

13/11~ ... :-.:.~.
 
3rd DAY 

Concrete Repairs 

'~~uses o[ defects 

Methods of repairs 

, / /}'"'l, 
. -1/-) 

in concrete 

a)	 Prior to setting 

b)	 Immediately after _set

ting 

c)	 After a lo~ger time 

4th DAY 

Masonry construction 

-.Uses in MOl & particularly 

(SR) structures 

- Structural uses 

- Non-structural uses 

- Construction Techniques 

EIl-tI(/o/L 
Forms' 'rctiting of fresh & hardened 

- Types concrete 

- Braces & tics - Quality of ingredients 

- Structural requircmcPts - Slump 

- Tightness - Temperature 

- Removal time - Strength 

- Destructive, non-destructive 

".	 ~/< 7r7.4-r?<>-:-/Elt1ql1f ~~ .	 /-;3 
/~ . 

llecessary tools [or concrete 

construction 

- Brief description of tools 

required, tor mixine; dc

livery;consoiidatiou; 

curing of concrete works. 

F·F 
Masonry materials 

Types of· clay bricks & con

crete blocks 

- Qaulity requireoents 
- Nortar-
- Inspection. 
- Government laws related to 

production of clay bricks 

'2. 
~pen discussion or free 

.:lfternoon 

~~~~ 
Repairs of Masonry structures 

Causes of defects 

Methods od repairs 

a) Immediately after construc

tion 

b) Aft~r a loncer time J . (l



Enclosure III 
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... 

5th DAY 
~d-. t?tf-. 

Gates Protection of metal works Steel & metal construction 

- Types used in HOI "orks - Painting Cutting 

- Other types of gates - Types of paint Welding 

- Installation procedures - Metal preparation Shapes 

6th DAY &"k0rz.. 

- Application Tolerances 

Concrete pipe culverts Pitching Brief test to evaluate ~ffect 

- Quality control and understanding of co~sc. 

~nstnllJtion procedures 
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1 fl ""lING & I,lANPOWER DE VE LOPMEllT 

STRUCTURAL REPLACEHENT WORKSHOP' Enclosure l'. . 
Page 1FOR IltRIGATION GENEllAL DIRECTORS 

Sept. 15th - Sept. 18th 1984 

Saturday 9.15.1984 

9.00 -10.00 RegistratIon, lntroduct1on, Welcome, and
 
Opening Ceremony
 

10.00 - 12.00 Structural Replacement Program and NOI StrateE 
Hhat is planned. 

- How it ,.,rill be impl~mented. 

12.00 - 1.30 Open Discussion 

1.30	 - ~3:00 Construction Contracts and Laws Related to
 
them
 

Sunday 9.16.1984 

9.00 - 10.00	 CONSTRUCTION MANAGEMENT (part 1) 

What has been learned from the first phase
 
of the (sn) progr.am.
 

Necessitv for continual inRpec~lon.
 

Responsibilities and Relaticnship between
 

the Adrninis trative/Engineering. staff of HOI, 
I • 

from the D~rector General dm·m to the technicii 

Building up and inspection orgqnization. 

10.00	 - 12.00 CONSTRUCTION MANAGEMENT (part 2) 

The importance of specifications. 

Necessitv rlc.tinnR	 \.olhpn OVPl"'llf'.pn,..,'1'l"k' r1"PC: Y'l"~ 



Enclo!:u::c 1V . 
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comply with specifications, 

When .test should be made. 

Keeping construction records 

12.00	 2.00 C IPONENTS OF CONSTRUCTION FOR THE (SR) 

IGRAf1 AUD THEIR INGREDIENTS 

Cement: Facto'rs Affectlng QUeli ty, Types .. 

Aggregate: Quality, Gradation, CleBnliries~ 

Water: Cleanliness, Undesirable Chemicals. 

Reinforcing Steel: Types & Sizes, Quality, 

Field Storage, Cleanline~s, Cover, Laps, 

Bonds, Placing & Securing. 

Brick and brick mortars, forthcoming restrictions 

Steel Gates, and steel works. 

2.00	 - 3.00 FORMS
 

Specifications and Types.
 

Braces and Ties.
 

Structural R~Q~irements.
 

Tightness
 

Removal Time
 

Nonday 9.17.198 1 

.9.00 - 10.30 DESIGN FACTORS INFLUENCING INSPECTION FOR 
REINFORCED CONCRETE 

Deflection and Corresponding Placement of Steel 

Steel for Temperature Changes. 

Shear and Placc~ent of Steel 

10. 30 - 12.00 DESIGN OF CO?1CRETS r·EXTURES 

- 'Selection of: Strenth, \·la·ter·· Cement 

'Ratio, .Quantity of Aggregates 
o"p"t;;i·J1 or Tna»od.)on~c 



Enclsoure V 

TRAINING 

IS~~LIA'DIRECTOPATE 

TITLE OF No. OF No. OF TYPE OF 
ENPrJ)YEE PERSONNEL, PERSQ~NEL TRAINING 

IN Tiill DIRFJ:'lDRld'E 1'RAINt:D 

u.s.	 1 1 Management Skills 

--_.----_._------------------------------------

D.G. 1 

Deputy 1 

Insp. 2 

D.W.	 1 1 1 Design of Struct. 

-------------------------_._----------_._-------

A.D.W.	 3 1 1 Design of P~~s 

Eng. 10 1 1	 Design of Irrig. 
Structure 

..................... ,	 , .. ,.
 



Enclosure VI 

TRl\INING 

EAST· DAKAHLIA 

TITLE OE' No. OF No. OF TYPE OF
 
Fl1PLOYEE pIillSamEL PERSO~NEL TRAINING
 

u.s. 1	 1 Water Management 

D.G. 1 l>1anagerncnt skills 

Insp. 

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

2 

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

D.W.	 G 

A.D.W.	 4 

Eng. 30 2	 Water Management 
D2sign or pife
lines 

./i '; 

'.I 



Enclosure VII 

TRAINING 

EL"SharkiaoDircctorate 

TITLE OF N0M8ER OF NU'1BER OF TYPE OB 
flwlPLOYEE PERSONNEL PERSONNEL TRAINING 

THAINEO 

u.s. 1 1 l>1anagement Skills 

----------
D.G. 2 2 construction Mgt. 

Ensp. 2 2 

---------------- . .. - ---------- ------
D.W. 5 5 Design of 

Projects 

D.W. 7 5 
____0 -------_._-----------------------------

Eng. 15 12 

._-----------------------------------



---------------------------------------------

Enclosure VIII 

IRRIGATION STRtClURE 

WEST DAI'JiliLIA 

TYPE PR03AA.t.1 CQ.\1PLE."TED UNDER CONST. 
OF STH~URES srRlCrURES STRU~TURES 

Sl'ROCTURE No. VALUE No. VALuE No. Value 

Intake & Head 
Regulator 

174 1,646,643 99 816,218 16 153,3t53 

------------------------------------------------------ ---- 
steel Gates 169 4oi,584 75 258,711 21 13,236 

Bridges 176 2,672,563 123 1,743,781 8 58,960
 

Tail Escapes 46 207,200 41 150,722 7 13,000
 

Siphons &
 
Aquaducts 21 90,000 16 103,783 4 11,330
 
.. . 
------------------------_._----------

Neirs 16 70,000 

------------------.--------------------------------'----- 

.. .. .. .. .. .. . . . . . .. . . . . . . . . . . .. . . . . . . .. . .. . .. .. . .. .. .. . .. .. . . . .. . .. .. . . . . . . .
 ~ 

Note: Program was an est1n3te; therefore, number of completed structures and 
structures under construction does not equal program structures. 

f 1'\
 
/ 



Enclosure IX 

IRRIGATION STRUCrORE 

IS~1AILIA 

TYPE PR03RAt<1 CO!1PLErED UNDER CONST. 
OF 'S'rRUCTURFS STRlCTURES STROCTURES 

STRlX:'rUHE No. Value No. Value No. Value 

Intake & Head 524 567,790 703 488,276 62 283,404 
Regulator 

Steel G)tes 28 68,300 12 15,413 1 20,587 

Bridges 22 279,261 16 182,407 17 150,823 

Tail Escapes 7 24,180 7 24,517 

Siphons &
 
Aquaducts 4 33,000 8 46,713
 

Weirs 1 11,000 1 11,396 

Note: Program \liaS an estil1B.te; therefore, number of completed structures and structures unc 
construction does not equai progra~ structures. 



------------- ------------

Enclosure X 

. IRRIGATIQ'l STROCTURE 

SHARKIA 

TYPE PROORAt\1 CQ\1PLEI'ED UNDER cos'r. 

OF STRlL"TURES STRu::.;fURES 

s-rRoc'ruRE No. Value No. Value No. Value 

Intake & Head 

Regulator 213 1,201,000 235 1,306,425 

Stell Gates 168 4S1S,SOO 173 607,000 

Bridges 302 2,750,000 306 2,960,9d2 

Tail Escapes 60 

-----------------
Sip,ons & 

Aqueducts 115 

306,000 

708,923 

68 332,230 

-_.-----------

131 788,485 
"0 • • • • • • • • .. • • • • • • • • • • • • • .. • .. • • • • • .. • • • • .. 

Weirs 

-------_._._--------_._-------

Note: Program VlaS an estirtBte; therefore, nurrber of completed structures and 

structures under construction does not equal program structures. 



Enclosure XI 

IRRIGATION STRUCTURE 

EAST DAKAHLIA 

TYPE PR03lW1 ro1PL~I'ED UNDeR COST. 
OF STRU~ruRES SrR02TURES SrRLC'l'URES 

STRlCl'URE No. Value No. Value No. Value 

Intake & Head 

Regulator. 94 1043,180 62 760,167 1 8,000 
.. .. .. .. .. .. .. .. .. .. . .. .. . .. .. .. . .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... .. .. .. .. .. . . .. .. .. .. .. .. .. .. .
 

Steel Cates 177 529,000 113 376,000 31 82,500 

-------------------------

Bridges 234 2,580,597 186 2,323,000 4 70,000 

Tail Escapes 4 12,000 

------------------------

Si~1Ons & 

Aqueducts 29 145,400 15 68,056 

\'i'eirs 6 19,000 

Note: Progretm was an estinnte; therefore, number of completed structur.es 

and structures under construcction d0es not equal program structures. 



Enclosure XII 

IRRIGATION STROCTURE 

BEHEIRA 

TYPE 
OF 

STRUl.'"'TURE 

PR03HA.~ 

STRLCTURES 
No. Value 

CO)1PLETED 
STRUCl'URBS 

No. 

UNDER COST. 
SrROC'fURES 

Value No. 

NOr S'rARrED 
COOT. S'l'RLX;'T. 
Value No. 

Intake & Head 

Regulator 61 2,078,795 62 2,'014,321 5 

Stell Gates 

------

Bridges 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Tail Escapes 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. 

.. 

. 

257 700,836 153 618,717 37 62,917 

----------------------_._----

214 2,843,995 197 2,765,875 18 60,000 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. 

40 930,345 28 122,400 
.. .. .. .. .. .. • .. • .. .. .. .. .. .. .. .. .. 'I .. .. 

Siphons & 

Aqueducts 14 59,46d 

Neirs 2 59,000 3 105,000 

Note: Program was an estimate; therefore, number of completed structures and 

structures under construction does not equal pr~Jram structures. 



Total Number and Value of Irrigation. Structures Enc10snre XIII 

Completed a~d Under Construction in Phase I Directo~ate~ 
.... 

(By (rr~ .ofStructure and Directorates} 
.~ 
::.---:,-' 

Value shown in L.E. 1000 

Type of Total East Daka"llia Nest Dakahlia Sharkia Isrrailia Beheira 

Structure 

No. Value No. Value No. Value NO: Value . No. Value' No. Value 

Intake & Head 1240 5830 63 768 115 970 235 1306 765 772 62 2014' 

Regulator 

Steel Gates 615 2055 144 458 96 272 173 607 13 36 190 682 

Bridges 875 19313 190 2391 131 1802 306 2961 33 333 215 2826 

Tail Escapes 155 655 4 12 48 164 68 332 7 25 28 122 

Siphones & Aquedacts 188 1079 15 68 20 115 131 739 8 47 14 

Wers 4 116 1 11 3 105 

Total 3078 20048 416 3697 410 3323 913 5995 827 1224 512 S809 

60 
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FIELD NarES 12-4-84 

Inspected bridge slab being poured in Giza Directorate. 

Personnel; John Addink, Larry Harris and Evan Kr i tho 

Contractor Equipment; Engine driven one quarter CY mixer. Engine driven 
vibrator. 

Many laborers - Cement is in 101* bag-Aggregate in three piles placed on 
ground, sizes 1 1/2" to 3/4", 3/4" No.4, sand. Hand washed some sand 
and it appeared clean. 

Concrete from mixer, look good but was over wet for high strength bridge 
slab. Workman were dragging concrete 15Ft. to 20Ft. from mixer, \;hich is 
not desirable. Smo')th reinforcirY-j steel was laying on bottom .i..orms and 
wall steel was touching wall and end forms. Also undesirable. 

12-0-84 

Personnel John Add ink , Larry Harris, Ed Stains US1\ID, Dr. Meguid, Dr. 
Hindy and Mr. Nasser. 

Ask standard questions as per list prepared by team in intervied with 
officials. 

Head'P~gulatcr Intake & Bridge - Location K•• 07 - Bahr El Ramle El Gedid cmlaf----.----.-------.-

Description: D:>uble square gated - scre'l'l operated - control structure 
with--iateral turn (Intakes) out at 90 degrees to ~Jin canal. Observed 
bridge with parapet walls, concrete not finished - reinforci.n:], steel 
exposed on bottom of slab and sides of parapet walls - some pitching has 
broken up on dO'l'l11 steam right slops. G2necal appearances of structure 
look good - gate appear to be greased and operational, some signs of rock 
~ckets in concrete. General appearance is good but construction 
practice make structural soundness questionable. 
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Second'Structure 12-8-84. . 

30 Ton Bridge - Location - K 1.5 - Bahr El Ramle El Gedid canal 

Third' Structure 

Head Regulator - Location - K. 4.0 - Bahr El Ramle El G~did Canal 

Dess=dQ.!:io::!,: Dou!)le squares gated control structure gear type lift 
trunout 90 degrees to canal up steam from structure, bridge with parapet 
\'/alls. Observation - concrete not finished - Steel exposed on oottom of 
slab and si.des of parapet wall - Som2 steel e},.1X)sed due to concrete 
spalling on corner at bridge slC\b - bridge slab rough. - General 
app:=aranccs of structure looks gooj. Some signs of rock pockets. 

Fourtl1'Structurc'Insocction - Location - Ismailia Canal to El Saadat---- ,~--

canal - Intake Structure 

D?scription: Double 1 iTleter Diumcter Pipe Crossing \.... i th square gate to 
controf-{fo~·i from main canal to lateral canal, pipes are under main 
ro.:ld. Pitching is erodin'] at dO'.VI1 strewn and - left bank some heavy 
silting is occuring at inlet end of pi~s. 

12-10-84 

Location - K. 1.5 Dababra Canal - Bridge 

Field Insp2ction Structure No. 2 - Bridge - rockpockets - steel exposed 
s-f£U'C-tlireTs'I"G-s-s-81an-th-ree"'ie-ars old - should have maintenance repair 
soon - deck steel exposed 3 inches deep into slab - slab and bridge beams 
cold jointly with finny rock pockets. Pitching was c~ning loose on ditch 

mk in places. 

F~~_~_n_~ction - Intake Structure - Location ~ Bahmas Cnal From Dababra 
Canal 

structure No. 3 - Intake Gate Structure alrrost completed - mason were 
\"~rkingo-n-pitch-ing - Structure poured with mechanical mixer and 
vibrating equipm2nt. Structure loof~ed good. Older structure on ffi:lin 
canal to repalce older' weir built in past - steel exposed and same 
problem as observed is other structure's. 
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Field" inspection 'Structure NO~'4 - Head Regulator - Location - K. 5.2 El 
Kanayat canaf---GatedCOn-tio-1Structure - same problems of steel and 
pitching - general appearance of structure look o.k. Floating debris is 
a problem as it is in marny ar.eas. 

12/10/84 

Personnel J. Addink~ L. Harris, Dr. Hindy, Mr. Nasser, Dr. Meguid and 
p~rsonnel from Directorate. 

1.	 Observed irrigation canals that have been cleaned by mechanical 
equiprilcnt - large and sm:lll sized canaL· Some trees cleared to 
clean small canal - cleaning work look gooj. 

2.	 This directorate is not chunging former head gate size under SR 
program to regulate farmers rate of fl~'l as sorr~ other directorates 
are doing. 

3.	 Intake Structure - Location K. 0.20 - Beny Shebl Canal from Dababra 
Canal - Field Insp:::lion St':ucture No. I - Control gate - structure 
aln'Ost cOll1[Jleted. Concrete has been mechu.nically mixed and 
vibrated - l\ppeJrunce of structure was very gooj. Plywood Forms 
used - laborers v:erc excavatin~ fo::, the placil1\.) of pi t~hing. This 
structure is an i.mprovement over other insp2ctcd. Existing bridges 
and Pitching in S3m:: area needs repair - 50 to 70 year old 
structures still sound but pitching needs rebuildin'3 and structure 
needs grouting and other Vlork rep:lir. 
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!~spection'of'Kalioubia'Directorate	 12-11-84 

Team imspected old structllres prior to replacement of Phase II '::'If SR 
program. This was the reference of what the condition of structures 
might have been that have been replaced in Phase I. 

Personnel - L.Harris, John Addink, Dr. Hindy, MI. Nasser, and Directorate 
personnel. 

1.	 Field InspGction - 'rail Escape - First Structun~ Replacell\2nt - 30 
yea-rs--ofcf n1e-t~lga te and 0.50 meter metal pipe needs replacement. 
R,~place witl1 sam~ sizes. 

2.	 l~ield lnspecti on - Head l~gulator - Second Structure - 2.0 meter 
inc-GiYpfi)~-a-n-d--n\ctal gate needs replace.rrent - replace \'1i th same 
sizes. 

3.	 Field Insp~ction- Intake Structure - Third Structure - 1.0 meter 
mcfnl-pfi)"e -an-d 'screv,1 ffil?tal gate v,'ill replace wi th rectan:Jlc box 
\','iU1 rein[orci~d - concrete top and metal gate. 

4.	 ~~ld_lIl-':£~E_tion - 8rid9c - r"ourth Structure - 0.75 arch road 
crossing to be replaced i','ith 4.0 meter bridge to remove restriction 
of flow in c.:mal. Debris and size of. o?2ning is a problem at 
present. 

5.	 Field Inspection - Bridge - Fifth Structure replacement - 0.75 
meter:-arcil~it11-4 meter bridge and head walls also will fix Bridge 
inlet. and late rial inlet "lith head Hall and steel gate. 

After our review of these structures we concur that tl1ey should be 
replaced under t.1l-je SR program. 'l'his inspe:::tion has given 'lleam the 
backgrol1l1d necessary to underst3nd what conditions the newly constructed 
structures \'lere in before replacement in Phase I. 
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Inspection"of°EastoDakahlia 12-12-84 

Persorulel - L. Harris, John Addink, Dr. Hindy, Mr. Nasser and directorate 
~rsonnel. 

~~j~~_J}.~_~~J_ns~~~_~~~~- Location K. 1.35 - El Masl~nia Canal - First 
Structure - 2 Span nirdge - End steel shCHling - Pitching is slipping into 
canal - crack at cold joint in p3rapet viall on dov;n stream end. NO sign 
of repair of rockpockets - Honeycomb areas where steel is exposed. 

Head'ReglJlator&Inta~~~'StrL1ctlJre- Location K. 6.5 - El Zahayra Canal 
Fre-id--{n·s-pe-cT{on---·:~fecorldo '5-tnic-ture - Rc..ogulator & Intake structure - slab 
Bridge over 1. 5 meter box and 3.0 meter box vii th head gates - gear 
operated gatc's to be installed later, construction in 1983 - bottom slab 
steel ex~X)sed. 

Head HeCjulator - Field Insrx~ction - Loc3!:ion - 'l'emed Canal - 'l'hird 
Structur-e-:-STa-b--nri.dge ov~r 3.0 m wide box 2.5 m deep - Bottom slab 
steel e>:posed - st'.?el pOl.lred on forms 40~ ot the bottom steel exposed, 
gate ready to be installed - SOIne pitching failed. Gate is on job site 
to be instailed later. 

Head Heglllator - Field r'nspection - Fourth Structure - Location - £1 
Sho-un-SoCiac~-inal - Sl~lb bridge wi til regulator across 3:·1 X 3r-l B~x - Gate 
to be installed later - 50% steel exposed in Bridge slab - gate is on job 
site. 

Intake Structure - Field Inspection - Fifth Structure - Location - El 
Sh-olln--S-)"{fCJ-C-2.11JT ··'SlC1b bridge Intake Structure - over 1.5 m wide 2.0 
deep - Box Structure made of brick - delivers water to small lateral 40% 
oottorn slab reinforcing bZJ,r e>:posed. 

Fie~c:l:}_nEJ>_~c:t:..~o_n ..s_~~_~t:.r_~c_tYE~_- Box Culvort wi th Intake Structure 
IJ::>cation - Khazendar Canal - Slab Bridge over 2m X 2m - Box culvort type 
- Gate Operator in bad repair - structure 2 year old - some pitching has 
failed - stop logs in structure to shut off water conveys water under 
m~in road to lateral. Operator of gear operated gate out of alignment. 
Foundation slab failure. 
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~i...eld·I!ls~ct:i.:.o.n..-"Se\1.:'nthStr_u2ture~- Head Regulator - Location - K. 5.2 
Alx1 El Naby Canal - Slab Bridge over - opening 2m CC 2m - Gate controlled 
by Gate Ge3r operator, structure l001.s good - 5% of steel exp:>sec1. 

~'ielc1'Insp8::tion'':''Eighth Structure"- Bridge - Location - Abel El Naby 
Canal --s-brTc.fg-e--=-norc::(ju1ation of Ivater, standard design - some rock 
p:>ckets not rcpaired- general app2arance good. 


