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PREFACE
 

My assignment as a Senior Irrigation Operation And Maintenance
 
Engineer or\ the USAID Irrigation Systems Management Project under
 
the Sheladia Associ tes Technical Assistance Team is considered
 
by me as a rare op ortunity in my professional life with the
 
GOSL. This opportuiity has enabled me to witness very closely
 
the intricacies of Irrigation Systems Management Practices in
 
three Districts of Shri Lanka which comprise the bulk of the
 
irrigated agricultural extent of the Country.
 

While discharging my responsibilities, I was very mindful about
 
the ettorts taken by the ditterent sectors for the accomplishment

of the ISMP objectives to accelerate the outflow of Project
 
benefits to the beneficiaries. As such, at times, I had been
 
misconstrued to be over-enthusiastic in providing assistance and
 
advice to the Irrigation Department and IMD personnel. This may
 
be true, however, I was quite conscious about the tremendous
 
ettort taken by the GOSL'in harnessing and utilizing enormous
 
amount ot resources in multiple torms tor the betterment of the
 
disadvantaged farming community of the Country.
 

I always strived to inculcate a high degree of sensitiveness 
among the people who were engaged in discharging public 
responsibilities as the lack of thi'- had been one of the major 
impediments for ensuring satisfactoi; participatory management. 
During my two year assignment, I prepared many brief "Action 
Plans " where deemed necessary, in order to streamline the 
implementation strategies among different systems. These 
"Action Plans"are attached to this Report as Annexures.
 

All in all, I enjoyed very much associating with a wide cross
 
section of multi-disciplined Agency personnel and a very dynamic
 
farming communities in these three Districts.
 

I appreciate very much the guidance and invaluable advice given
 
by the SAl Chief-of-Party and those who were associated with me
 
during this period.
 

Final Iv, I wish t() exoress my si nvero regards to the Director of 
Irrigation mnd the USAID Project oUlicer for providing me this 
golden opportunity to serve on this ambitious and well conceived
 
and designed Irrigation Systems Management Project under Sheladia
 
Associates Inc.
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CHAPTER 1
 

PROJECT ASSIGNMENTS
 

The Consultant was recruited to fill the position of the Senior
 
Irrigation 0 & M Engineer on the ISMP Technical Assistance Team .
 
Initially, he was entrusted with the overall ISMP implementation
 
responsibilities in the Gal Oya LB and RB Systems, Ampara Range.
 
The Consultant's Scope of Work for the above position is given in
 
the Exhibit I-I
 

The Consultant assumed responsibilities at the Ampara Office in
 
February 1990 and initiated Project implementation activities
 
with great enthusiasm on a revised schedule prepared by him in
 
consultation with the relevant ID staff.
 

Initially, all aspects or project implementation activities
 
progressed quite satisfactorily to achieve the planned targets.
 
Most of the ID personnel were round to be dynamic and worked hard
 
to accelerate the progress ot achievements and to adhere to the
 
technical requirements and qualit" ot work of the jobs at hand.
 
Untortunateiy, all the operations had to be suspended abruptly in
 
June 1990 with the outbreak ot violence in the District.
 

After that date, the Consultant was temporarily transferred to
 
the Ridi Bendi Eta Sc1eme in the hurunegala Range hoping that the 
violence could be contained within a short period of time . 
However; that hope was completely shattered with the rapid 
escalation of violence throughout the Ampara District. Therefore,
 
the Consultant was permanently posted to the Ridi Bendi Ela
 
Scheme where the Consultant's operation centre was established at
 
Kurunegala during the first week of July 1990.
 

During early July 1990,on the request made by the Hon.Chief 
Minister tor the North Western Province, USAID agreed to expand
the scope of the Project rehabilitation activities as a savings 
in Project funds was anticipated due to the close down of Ampara 
operations. Since the Consultant's 0 & M Engineer was available 
on a Iul 1 time basis for the iidi Bendi Ela Scheme, he was 
requested to assist ID expand responsibilities as envisaged in 
the proposals put forward by the Hon. Chief Minister. 

The O&M Engineer's revised assignment on the Ridi Bendi Ela
 
Scheme were:
 

o Assisting ID in the investigation, design ,planning and
 
quality control supervision of the Priority Rehabilitation
 
Works and the construction ot Water Measurement Structures
 
in the RBE Scheme.
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o 	 Assisting and guiding the ID in the investigation, design,
 
construction planning and quality control supervision of the
 
modernization works of the Headworks and the Inlet Canal of
 
Ridi Bendi Ela Anicut and Transfer System.
 

o 	 Assisting the IDlin the investigation, planning, design,
 
and in the development of proposals for the extension of the
 
Right hank Main Canal of Magallewewa in order to feed a
 
series ot village tanks through a 12 km long proposed
 
reeder canal.
 

o 	 Preparation or Action Plan for improving System Operations
 

o 	 Assisting the ID in the preparation of Preventive
 
Maintenance Programs of the rehabilitated tracts.
 

o 	 Assisting the ID in updating system data and in the
 
preparation of Updated Issue Tree of the System.
 

o 	 Assisting the Chief Of Party / Expatriate O&M Engineer in
 
the certification of completed works for USAID
 
reimbursement.
 

o 	 Assisting ID in the implementation of O&M Training
 
Programs funded under ISMP.
 

On March 15, 1991 the Consultant was transferred to the SAI
 
Polonnaruwa Office where he was assigned to assist the Expatriate
 
0 & M Engineer and the ID personnel in the preparation of the
 
Annual Maintenance Plans for the Main Systems and Distributary
 
Canal Systems of the four Schemes in the Polonnaruwa Range.
 

Though the duties of the Consultant were not specifically defined
 
he was directly involved in the tollowing responsibilities;
 

o 	 Assisting the ID/IMD in the finalization of the command
 
areas ot Ditributary Canal Systems in each Scheme
 

0 	 Assisting ID in planning and conducting Walk- Through
 
Maintenance Surveys ot the Main System Components and
 
Distributary Canal System Components.
 

o 	 Assisting the 11) in the prepiirntion ot Quantity Estimates,
 
Cost Estimates and Annual Maintenance Plans based upon the
 
Walk Through Maintenance Surveys.
 

o 	 Developing criteria for different items of maintenance works
 
of the different parameters of the irrigation systems.
 

o 	 Furnishing suggestions and recommendations to ID and IMD for
 
the implementation of the Annual Maintenance Plans
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o AssisLing the Uhiet ot Party and the Expatriate U & N 
Engineer in updating the Maintenance Manuals of the 
Irrigation Department. 

In addition to the above responsibilities, the Consultant was
 
required to monitor the project implementation activities of the
 
Ridi Bendi Ela Scheme and Gal Oya Scheme on a part-time basis.
 

Also, the Consultant was called upon to assist the Chief of Party

in the inspection of partially completed rehabilitation works and
in expediting the Operation Surveys for the identification of
 
monitoring and outflow nodes pertaining to the Computer Assisted
 
Operation Model. In addition, the Consultant participated in
 
many Training Courses, Workshops, Seminars and Presentations to
 
assist the Technical Assistance Team's Training requirements
 
under the Project.
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CHAPTER II
 

PROJECT STATUS ON MARCH 1990
 

GAL OYA SYSTEMS
 

The Project Area of Gal Oya Scheme under the ISMP is comprised of
 
the Left Bank Tracts of Senanayake Samudra Scheme which is 25,000

fla in extent and the Right Bank Tracts of 13,957 Ha in extent.
 
As envisaged under the ISMP Project Paper, the scope of
 
rehabilitation and modernization works in 
 Gal Oya Scheme was
 
comprised o two levels of efforts on the Right Bank 
Main 	Cnal,

which had deteriorated badly, a relatively high level
 
rehabilitation program called Pragmatic Rehabilitation was
 
pl Ianed. vhi Ie on the I.ett Bankl Main and lranch Canals only a 
Preventative Mlaintenance Works was planned because those canals
 
were rehabilitated during 1980 to 1985.
 

During March-April 1990, the Farmer Organization Specialist, two
 
Program Assistants and an Engineering Assistant were assigned to
 
the Techinical Assistance Team based at Ampara. Therefore, the
 
implementation program was revised in consultation 
with the
 
relevant I1 and lMD personnel to regularize the procedures and to
 
accelerate the program as work in the Gal Oya System was delayed

for two years after the start of the Project.
 

The Pragmatic Rehabilitation works of RBMC Tracts entailed
 
extensive investigations, design, and planning process before
 
awarding contracts. In addition to the typical rehabilitation and
 
modernization works, the following major improvement works were
 
incorporated into the Sub-Project proposals of the RBMC:
 

o 	 Moditication to the radial gated sluice structure at the
 
ott-take of the Right Bank Main Canal.
 

o 	 Construction ot an additional barrel for the syphon of the
 
RHNC to increase the discharge capacity of the canal from
 
650 cusecs to I(100( cusecs. 

o 	 Major improvements to the link canal from Alahena Tank to 
Malayadi Tank to allow tor the above greater discharge. 

o 	 Construction ot an additional sluice structure tor the
 
Malayadi Tank.
 

The cost estimate for the construction of the additional barrel
 
of the syphon had been approved and construction work commenced
 
during late February 1990. Due to difficulties encountered in
 
dealing with the large quantity of drainage water, the
 
construction works progressed very slowly. In addition, the
 
contract management required frequent visits of senior technical
 
personnel for ID hea office in 
 order to issue instructions to
 
the contractors to assist in the program of work.
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'le 1411 ls ol IIrVe vS , P1 (11111 i ng, Iegigii ind Coiistruction for 
Pragmatic rehabilitation on the H8PMC and Preventive Maintenance 
on the LbMC activities as of March 1, 1990 is shown below: 

PRAGMATIC REHABILITATION OF RBMC
 

Main Branch D-Canal F-Canal
 
Canal Canal
 

Surveys: 100% 90% 5% 0%
 

Planning & Design: 80% 60% 0% 0%
 

Construction: 35% 0% 0% 0%
 

Cost estimates were prepared for the rehabilitation of the first
 
28 km of RBMC and eight Sub-Projects were submitted to USAID for
 
approval and issuing Project Implementaiton Letters (PIL's).
 

PREVENTATIVE MAINTENANCE OF LBMC
 

With regard to tile above coilnpoiint ,the preparation of cost 
estimate did not involve too much detailed surveys and planning 
activities. Estimates were prepared using only tape measurements 
as the nature ot work involved was not extensive. 

Cost estimates tor the LBNC, the Uhana Branch Canal, the
 
Uonagolla branch Canal, and the Weeragoda Branch Canal were
 
approved and initially two Sub-Projects were approved by USAID
 
and PILs established.
 

Seven Technical Assistants were deployed on full time basis for
 
implementation of works in RbMC and four Technical Assistants
 
were involved in L1JMC works on part time basis as they were also
 
involved in other non-project works. All construction works were
 
undertaken by local private contracting agencies on Measurement
 
Contract Agreements.
 

There appeared to be lack of understanding and awareness of the
 
overall and specific objectives of the ISMP among the majority of
 
the ID Technical personnel. The implementation strategies and
 
related practices adopted by the different personnel reflected
 
shortcomings and non-uniform practices which could have been
 
avoided had better awareness program initiated at the beginning
 
of the Project.
 

Apart from the above limited scale of rehabilitation works
 
actions were not initiated to operationalize the other 0 & M
 
components. TIhe System Operation activities required collection
 

1[-2 

/ 
) 



of quite a lot of data from the system. The System Maintenance 
acti vi ti v~s were not initi at ed in tie RIJMC Tracts due to non
existence of farmer organizations during the early stages of the 
Project. 

RIDI BENDI ELASCtlEME
 

The HBE Scheme consists ot tie following three stages of
 
development areas:
 

Stake 1: 	 Anicut Ileadworks, Inlet Canal and an irrigable 
area of 285 []a. adjacent to Inlet Canal. 

St agre I t: 	 Ma ga I I ew vw.I l (Iwo Irks , Cana I System and an 
irrigable area ot 2085 Ila. 

Stage Ill: 	 Blocked out areas beyond the Stage 11 area without 

irri gation tci lities an area ot 260 Ha. 

Under the ISMP proposals, the canal systems of Stage 11 area and
 
the Field Canals and I)Canals ot Stage I area were planned for
 
rehabi Iitat ion. lowever, there was no proposal to effect any
 
development, activity ill the Stage Ill area.
 

Si nce the carna I sys t ems re IP Ir'c(. to above were partially 
rehabilitalted under the Kurunegala Integrated Rural Development 
Project Funded by the World Bank during 1979 - 1986, the scope of 
work was limited to Priority Rehabilitation and for constructing 
new Water Measurement Structures wherever required. 

Im t,lt 

est imates were under. pr'prat i oil I or t lree Sub-Projects amounting 
to a total ot Vs, 2,(00,(00. Also, the new Water Measurement 
Structures in the ,IIMC anid L13/LI.IM canals were constructed during 
1913/89 pending opening ul) Pll. for those works by USA1D. Apart 
from the above activities, the Expatriate of a O&M Engineer 
assisted the 1D staff in carr*ving out Operation Surveys of the 
entire canal systems and helped to prepare guide lines for the ID 
stalt to pursue turther action. 

'Ile imfill) l i ,i ,,.l vi Ii s mim ,ien.ed(hlruing 19801 and cost 

With the as.sistance of lIho SAl ('0n1Iulitant' s OPrations Engineer, 
a tew lie i were brat ed the 1Ds a Ia (,lls il I t(' I t lie I.lItt' c l - by 
personnel during the iater Measurement [raining Session conducted 
under ISI-' during early 1990. Also, the Expatriate O&M Engineer 
assisted 11) personnel in carri ing out maintenance' surveys of 
sample areas while the ID personnel carry-out the maintenance 
surveys of the 	 balance ot the areas. 

With the posting of: a new Project Manager Ior the RBE Scheme, the 
Farmer Organiizatios were re-act ivted to participate more 
effectively in all ISMI' activities. However, the demarcation of 
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command area houiidaries o ditterent Distributary Canal 
Organizations (DCUs) was not tinalized and deployment of lOs was 
delayed. 

POLONNARUWA SYSTEMS
 

When the Consultant assumed duties in Polonnaruwa otfice in March
 
1991, the status of the Operation and Maintenance Components was
 
different from the Ampara and Kurunegala Systems.
 

The Consultants O&M Engineers and Engineering Assistants were
 
engaged iii the preparation o1 the Annual Maintenance Plans and 
Cost Estimates of the Giritale Main System and 12 Distributary 
Canals (DCO) Systems based upon the Walk Through Maintenance 
Surveys carried out by them in collaboration with the relevant ID
 
and IMD personnel and farmer representatives. Also, the
 
Consultant assisted the ID personnel of the other three Schemes
 
to prepare the above documents pertaining to the sections of the
 
Systems which were fully rehabilitated.
 

Formation of DCOs were in progress in all the Schemes, however, 
the demarcations ot command areas of the DCOs was not yet 
finalized. Ileonce the Walk-Through Maintenance Surveys of the 
Distributar Canal Systems could not be commenced. However, the 
Consultants' Training Specialist's, Dr. John McCallum and Mr. 
H.A. Premarathna conducted several training sessions to all the 
field level agency personnel and tor the members of the farmer 
organizations in the preparation of Annual Maintenance Plans and 
related .;xhibits. Man months ot training was imparted to these 
people to facilitate them to expedite the development of the 
Annual Maintenance Plans tor the Main and Distributary Canal 
Systems in all Schemes or the Project. 
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CHAPTER Ill
 

PROJECT ACCOMPLISHMENTS DURING ASSIGNMENT
 

A. GAL OYA SYSTEMS
 

The Consultant's period of direct involvement in the
 
implementation of ISMP activities of the Gal Oya Systems are
 
very short. Therefore, reference is made to the specific

accomplishments which were of significant importance and
 
that were deemed commendable due to the Consultant's
 
contribution.
 

As remarked in the Chapter 1I, there had been management

constraints which contributed 
 to the wide variation in the
 
iIIlplemCntItilon strategies in ditterent locations 
 of the
 
Systems. Therefore, the need for an orientation session
 
coupled with an action training activity for the ID
 
personnel was recognized by the Consultant due to his
 
intimate involvement in the key issues of the Project. A
 
wide cross section of ID personnel were interviewed and
 
their problems and the needs were documented. These were
 
refined further in consultation with the senior members of
 
the 11) stall and the SAI Engineers. Hence, it was possible
 
to hold a Two-Day Orientation and Action Training Session
 
during mid March 1991 to provide guidance to the ID staff
 
for initiating uniform practices in the implementation of
 
the PR and PM works on the Gal Oya RBMC and LBMC Systems
 
respectively.
 

This two day orientation session had been the first formal
 
exposure for the majority of time TAs and WSs. At this 
session the ISMP concepts and implementation strategies were
 
presented in 
 detail. The extract of the comments and
 
recommendations of the above 
 review session are shown in
 
Exhibit IllI-I.
 

One of the major construction efforts started on the RBMC
 
was the reconstruction of syphon structure at Station 6 
km 
+120m. Unfortunately during construction, the Inlet 
Structure of the syphon collapsed on 28/03/1990 when the 
water delivery commenced for the 1990 Yala Season 
cultivation. because of this the water delivery for more 
than 12000 Ha was completely disrupted for a period of 21 
days. The situation in the command area became quite
critical and caused tremendous pressure on the ID personnel. 
However, the IU personnel under the personal direction of
 
the DDi/Ampara, raced this 
formidable task of reconstruction
 
of the damaged section of the 
 syphon amidst the threat of 
intermittent monsoonal rain. The reconstruction was 
completed during an around-the clock period of three 
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weeks and the waler delivery was resumed tor the 1990 Yala
 
Season without any signiticant disturbance to the
 
cultivation activities.
 

When the Consultant was transferred out ot Ampara Range and
 
acquired fresh responsibilities with his posting at
 
Polonnaruwa on permanent basis in March 1991, his
 
involvement in the tal Oya System was reduced to assisting
 
the IE and TAs in the preparation ot' Annual Maintenance
 
Plans and Cost estimates ot the Main and the Distributary
 
Canal Systems.However, because of conditions in the area in
 
1990 aiid the restrict:ed mobil ity of tfie ID statt in carrying
 
out these activities, no major progress in this regard was
 
possible until late July 1991.
 

At that time, additional transport vehicles were provided
 
and the Expatriate Consultant Staff were able to visit the
 
Systems. These efforts developed some momentum among the
 
agency personnel to commence the preliminary activities such
 
as demarcation of command area for the Distributary Canal
 
Systems and initiation of the Walk - Through Maintenance
 
Surveys in the safe zones of the Scheme.
 

As ot IDecember 31, 1991 the ID staff completed the Walk-

Through Maintenance Surveys of the following components of
 
the LBMC and RBMC.
 

o Senanayake Samudra Headworks - 100 %
 

o L1JMC (0.0-34.0km) - 100 % 

o Uliana branch Canal(15.2U kin) - IOU % 

o Mandur Branch Canal(15.40 km) - 100 % 

(iounago I a.Illrdll(Al Cana I ( U. ) km) - IOU % 

o RBMC (0.0 - 35.2km) - 100 %
 

o 33 out ot 72 Tertiary Systems(DCUs) in the LBMC.
 

o 10 out of 36 Tertiary Systems(DCOs) in the RBMC.
 

In addition, the Cost Estimates and Annual Maintenance Plans 
of the Senanayake Samudra Headwrks and the LBMC and the 
three Branch Canals listed above were finalized based upon 
these Walk -Tlhr'ough Maintenance Surveys. 
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B. fluB SCHEME - KUHUNEGALA 

1. Priority Rehabilitation.
 

The Priority Rehabilitation works were under implementation

throughout the Scheme commencing trom September 1990. Three
 
Sub-Projects costing total Rs: 1.20 million
a ot were
 
;lpI)rOvQ(cI by SAIDI i ad the impleimentation of all the items 
ol works under tlese Sub-Projects were completed during 
1991. 

Tie i 1111)1 :llell at in of the works under those Sub-Projects 
were vev closely monitored by the Consultant Staff to 
(:nISM Iie good 'm,i o,, and onpIl, (I, ign constructi quality

cII ro I . The co i icat ioI.s o. completion ot these works 
were prepared by the CoiiSll I tant and were transmitted to 
USAID tor reimbursement during 1991. 

Five additional Silh-Projects costing a. total of Rs:3.0 
mij I I hin were ,il)I)rov('(. (luril I ')1 anid the inil vi nvlitation of 
these live Sub-Projects was entrusted to the respective DCOs 
on a contract basis. About 60 % of those construction works
 
have been completed as of 31/12/1991. In addition, the cost
 
estimates for the remaining Priority Rehabilitation works
 
have been drafted and subinitled" for implementation during
 
1992.
 

The Sub-Projects whichi were more than 50 % complete 
 were
 
ins)ected by the Consultant and certifications for USAID
 
reimbursement were submi tted to D)1I/Jurunegala for onward
 
!ollm il i ll to) 11,iA II). 

With the posting of an hngiieering Assistant on full time
 
basis to the 
 101.' Scleme dturing mid-June 1991, the Consultant 
was t)05 J~o I onnaruwt and thereatter required toted Htingr, 
vi si t lhe RIHE chirlme on ly ol occasions as determined by the 
UblJe I )W I 'arl v. 

2. Water Measurement Structures.
 

Ihased upon thtle Uperation Sur'vevs conducted by the Expatriate
()&l E i inee r, 11(!%V wa I f, fI. Pa I I reinvn t s true t nircs wore 
(f);t I tt'(l ill Ile I t:I and I.11/ IPIC ill. a co t )l Us: I10, 0000 
dur.iung 1988/89. In addition, all the essential modifications 
required tor the existing water measurement structures in
 
the above canals were coil)feted in that year. The cost 
estimates for the construction of new water measurement
 
st ru1ntI 'f ,ll( Ior Io(d iI iri I i ol and or 'pa i rs of the 
(x ist I ng st. I'rt 'ir.s ill Ili( I 'N("Irlct.s wert' apl)rOved for Is: 
260,(0OU durinig 1991. 1owever, the implementation was not 
coml Ioted as oilier const I rict iou works on the Inlet Canal 
were given higher priority.
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3. System Operations
 

It had been a quite ditticult task tor the Consultant to 
solicit the etrorts of tile ID personnel tor initiating 

necessary activities envisaged under tile Systems Operation 
Program [or the R13E Scheme. Prior to tile posting of the 
Consul t n t to tIi c; Schome, o), ra t ion surveys were completed 
Idil d tow staLioills in Lihe IhItC and LDNC were calibrated. 
Apart from these few stations, all other calibration
 
activities had not commenced.
 

Therefore, tIle Consultant tried to accelerate the progress 
by iniil itivs of (he TAs coit' rnedl. As a result, it became 
possile to accelerate the implementation ot the program. 
The accomplishments under this component as of December 
31,1991 are shown in Exhibit 111-2.
 

As a result of these achievements shown in Exhibit 111-2
 
Ilh. - vS-I( 1m Ilpeoralii ns Procg rtim of- tlie 1ill, Sc(hme can be taken 
iis a miodel 1 or ot ler Sc hemes. 

4. System Maintenance.
 

In t01,hI I. Scheme, the main artivity under this component 
was Lhf, prel)aration ot the Annual aintenance Plans and the 
Cost Estimates tor the ditterent components, namely the Main 
S.ystem Components to he maintained by the 11) and the 
Distrihuta rv Canal Components to be maintained by the DCOs. 
Tle irmn)lementatioi ot these Annual Maintenance Plans was 
planleld to start in I992. 

Accordingi *y, the (ocumet.s p)ortaininig to the Main System 
Components have been finalized by the ID staff during the 
first quarter ot 1990 based upon the guidelines and 
recommmidations furnished by the Expatriate O&M Engineer. 

The Linalization of the command areas ot the Ditributary 
Canal Systems (DCOs) was expedited and TAs and WSs were 
(el)oioy(! to take care of di fIerent clusters of the 
Distributary Canal Systems during 1990. The preparations of 
the Annual Maintenance Plans and related Exhibits of the 
Pl vem l)i.stribu1t:ary Canal S"stems in lidi ltendi l.la Scheme 
were cOml)leLed during 199L. The above documents pertaining 
to the three DCO Systems which were qualified to take over 
the 0 & M activities from ID were reviewed by the Consultant 
and transmitted t9 the relevant TAs for developing Sinhala 
version of the Aminual Maintenance Plans for submission to 
tile respec0tive lI)COS. 

The Blocked Out Plans of the eleven Distributary Canal 
Svs t eIs were prepared in dratt form using the 1963 
Specilciation Surveys Plans of the Stage I and II areas. 
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Three Operation and Maintenance Units tor servicing the Main
.%\stein and the eleven DCOs were commissioned in 1991 and be
mda(le Iul ly operational when tfie materials and will
equipments required are furnished to these centers during 
early 1992. 

5. Modernization ot 
Rlifl Anicut Ileadworks and the Inlet Canal
 

The proposals tor the moditications and improvements of the
 
anicut headworks were 
 prepared by DDI/Kurunegala and
 
referred to the ID Headquarters for approval. The response

from the ID Headquarters was delayed as studies regarding

environmental aspects have 
 to be carried out. Therefore,

the implementation of the proposals was 
 suspended for

several months until 
 a decision to implement the proposals
 
was approved.
 

The survey investigation, planning design,
and and the
 
preparation of cost estimat ,s for the modification of the 20kii I eng (1 w(re team. l, l c.1l,1l comllleted by a of senior TAB 
assisted by the Consultant's O&M Engineer during April
1991. However, detail quantity estimates were not completed 
tor the items for which lump sum provisions were allowed. 

The implementation of the modification works commenced in

late April 1991 even though this was not originally planned
during the above period. The Consultant's &M Engineer was 
not in agreement with this starting date as difficulties in
 
setting out the bed grade and 
 other dimensions in wet and

saturated condit 
on. were imminent and therefore the quality
c ilt r40 o1 I lile l)rk would I ot he possible. Also, water
d(eliv'r.y toy Yala Season bethe would greatly affected
 
causing uncertainties for the farmers.
 

The improvement works to the Inlet 
 Canal was estimated and 
presen ted under nine Sub-Projects amounting to 1s: 18.0
million and these Sub-Projects were submitted to USAlD for 
approval and establishing PILs. The works covered by the

first two Sub-Projects were partially completed in 
 December
 
1991 arid the Consultant's U&M Engineer assisted the Chief of
 
Party in the preparation of reimbursement claims based upon

field inspections. 

The Consultant prepared pragmatic guidelines on 
 the design,

construction and operation procedures of the improvements to
 
the Inlet Canal for distribution among the TAs who were
 
chiefly involved in the construction activities. Some of
 
these guidelines are shown in Hlxhi 111-3.it 
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6. Modifications to RBMC of Magallewewa.
 

The proposals to eftect improvements and modifications to 
the RBMC were included in the ISMP scope of work during mid 
June 1990. The survey investigations and planning 
activities included in increasing the capacity of the canal 
to serve Stage III area downstream of the present irrigable 
area on IliE? RIIIC were COmle)edte by tie ID personnel during 
1990. These documents were then referred to the Director of 
Irrigation as the implementation of this sub-component was
 
entrusted to another lending institution. 

'The above sc-ope of work also included the investigation 
des i jZ11 ,lnId cons t ruct ion ot 12 km long teeder canal 
commencingir t-rom 23 km of the RBMC to augment the capacities 
ot a series ot minor tanks in the service area of Stage Ill. 
'the survev and investigations tor this 12 km extension were 
completed and the documents also were referred to the same 
I ond i li, i ist-tt i ih I or I rin i ng up l)ro)osa I t tor 

I fill) I illl(1 1 .11 i 1()11 . 

C. POLONNARUWA SCHEMES
 

'In the Polonnaruwa Range, the Consultant was mainly
 
responsible for providing guidance and assistance to the ID
 
personnel in the preparation of the Annual Maintenance Plans
 
and related Exhibits of the Main and Distributary Canal
 
Components of Parakrama Samudra, Minneriya and Kaudulla
 
Schemes. 

I ,ii 0;iItd i-+, 'vilit 
an(I (conducLing the Walk-Through laintenance Surveys of all 
components of the systems. Brief instructions sessions were 
held at ditterent locations to highlight the main features 
of tile survey and in the preparation of related documents. 
All relevant. tornat s were prepared by the Consultant and 

ll' (',m)i; ltIiI li' t'Sl p'r'."uiu lI ill t)'gflll zing 

furnished to the TAs to enal)le them to expedite compilation
 
ot these documents. 

Due to the systematic and continuous attention given by the 
Consultant, it was possible to obtain the first draft of 
these reports tor thfe I hirre nain Systems and the 8I 
I tl.itl'ili l'.V (ati'llI S.VsI (illS ill Ili! tlree Schemes ter of 1991. 

The reports pertaining to the three Pain Systems were 
reviewed in detail by the Consultant and transmitted to the 
respective lEs for finalization and future implementation. 
SoIIm , ig -Sti5 i ; were lfirnii shed by Ili%(C'oiisuil ntI tile i s' to) 
ill order to ass i st them iill II's l1l itin g n11(1 iilt)lIneentation 
o f t:hie l'rrvnl i,: PlVaillten ce ('rogrnm in susl.ainable mariner. 
These sugg(estions are give, in Exhibit Ill-4. 
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In tultillment ot one ot tile conditions of the "Irrigation 
Sector Assistance Agreement" between the (;OSL and USAlD, 
thirty Distributary Canal Systems had to be handed over to
 
the respective l)COs tor operation and maintenance purposes
 
he.tore t he end of D).cemer 19 9 1. Theretore, the Annual 
Ma i it:taelttce P I ills and Cost Estimates ot 24 Distributary 
Canal' 8ystems in the Polonnaruwa Range were reviewed by the 
Consultant for finalization in Sinhala by the TAs and for 
submission to the respective DCOs. 

In add iIion to heiping the II) prepnre the Preventative 
Ml iljl ell.uuice Progrim, the Consu tiant held a 'Training Program 
on Construction Supervision and Quality COntrol for TA's and 
WS's in July 1990. Exhibit 111-5 presents the extent of 
this important Training Program. 
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CIIAPIER IV 

BALANCE OF WORK REQUIRED TO ACHIEVE ISMP GOALS.
 

The I iiia I plh , ol thv 'onsulant'. s as ig iient. had been limited 
to lmlonitoring the prepl-ration of Preventive Maintenance Programs 
tor the rehabilitated systems as envisaged under the 1SMP Project 
Paper. Therefore, the comments presented hereafter will reflect
 
and be confined to the Preventive Maintenance Program only.
 

A. GAL OYA SYSTEMS
 

The schedules presented on Elxhibit 1V-1 show the status of 
the ditterent Preventive Maintenance Program activities and 
the nccomplishments that are expected to be achieved before 
Ile qid o)Ihfi Projec t oi Based upon theIre ,June 30,1992. 
above schedules, the ID Field Staft is required to 
contribute a major ettort in order to realize the objectives 
of the Preventive Maintenance Program. 

The miost i mporirit and ditlicult task is the preparation of 
the lhlocking out PIlanis ot the respective Distributary Canal 
Systems. This requires a considerable ettort by the 1D 
Field stat! for carrving out the requisite field work and 
supported by the dratting personnel in the finalization of 
the updated HOPs. 'These updated BOPs will become an 
invuIiial e assot for the l(t(s and 11) personnel Ifor improved 
s t ems ( I&ll llhllln11 'eilllml .. 

In contrast to other ISMP Schemes, in the Gal Oya Systems 
there are well established Field Operation and Maintenance 
lUi t-. wlich have been quite dynamic and effective in 
:irxrv i ng out. the mnanuagement activities. Therefore, the 
implementation of the Preventive Maintenance Programs in the 
Gal Oya R! anl) 1,1 Systems should be initiated without too 
much ditticulty based upon guidelines the suggestions
 
furnished by the Consultant. 

B. RII)I JIENI)l ELA SYSTEM 

Three Field Operational Units of this Scheme became
 
operational at the end of December 1991. Hence, the
 
commencement of implementation of the Preventive Maintenance
 
l'rorims of the Mainii and )istributary Canal Systems could be 
planned immediately. 

In eIIlv 1992, the ()&M responsi bi l ities of three 
f)i stribu t.arv Canal Systems, namely the Ibbawala DCO, Centre 
Canal I)CO and HalagollgamaM IC will be handed over by the 
II). l'Im'il tei, I) pe -somnn I % b: re(i i red Iaci Ii Latewi I I t o 

IV-I 



uld a s. i s1. these DOs ill I he p 1ann i rig and resource 
mobilization processes so that the implementation of the 
Preventive Maintenance Programs can be accomplished 
satisfactorily. 

The s 'htelils pr,,solit e,! oi Exhibit IV-2 show the status of 
the dil terent activities and accomplishments of the 
l'revent I ve Ma jiut nihce Programs of the RBE Scheme as of 
December 31,1991. 

The Preventive Maintenance Programs of the rest of the 
I)istrilul.arv Canial Svstems shrnild be tinalized in early 1992 
and landed over to the respective I)CUs when they take over 0 
'& M responsibilities. 

rh. dralf I ()P-s of the I)istribuitary Canal Systems need to be 
updated by carrying out extensive field checks by the 1D 
Field Staff with the participation ot the respective Farmer 
Representatives ot the IJCOs to ensure that these plans will 
provi de accurate and tile most recent intormation in order to 
assist the DCOs in managing their Systems. 

C. POLONNAIRUWA SYSTIEMS. 

The Preventive Maintenance Programs of the Main Systems for
 
the four Schemes in the Polonnaruwa Range are available with 
the respective IEs. The cost allocation required for the
 

t.1l i oil ll,,. (1ill) I 'ie (, ,of l'rvIihlIive Ma i iti I 'Uiic( l'rogrnrins 
di, ring 1992 has i1 realy been |titriiated to the authorities 
concerned for appropriation of tile necessary financial 
resoirces.Tlhere is positive indication that the full 
requirement of turids will be available to carry out the 
Preventive Maintenance Programs. Theretore, the Es of each 
Scheme should concentrate to strengthen of existing Field 
Operation. and Ma int enance Unit s and to expedite 
establishment ot new units at the designated locations. 

The maps and diagrams prepared h*y the Consultants for the 
Main SvYst'eril of tie (Giritale S'heme are slhown ill i'*xilit)it iV
:1.
 

Twenty seven Distributary Canal Organizations have agreed to 
take over their respective IDistribttarv Canal Systems and 
operaIe and rmaintain the S*'stems commencing trom early 

U I* I're voventie eachJ nlt) r"v )12. 'lhe NPintetiaiice Pr)grants for 
DCO will I e suhnitted to these DI(:s by tie ll.;s at time ot 
take-over. Therelore, the 11) personnel should facilitate 
and assist. tile l)')s it) initiating implementation process. 
The Preventive Maintenance Programs ot the rest of the
 
Distributary Canal Systems should be finalized by the ID
 
persotiitl ian m lad'tivdi lalble t o itlh DUOs whe Ilhey take over 
the (T&M respoisibililties duriug 1992. 
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The II0's ot the Di.trihti tnrv Cana I Systems of Parakrama 
Hamutra, Kaudulla and Minnevi va Schemes have to be prepared
using the latest available (maps and plans by the respective 
11) Field staff. The finalizeci lOlPs should be authenticated 

and hadlnded over to the DCis at the time of take-over of the 
Systems Ior O&M. 

The reports and Exhibits pertaining to the balance of the 
Distributlary Canal Systems Ieave been handed over to the 
respctive IEs in order to *vual)1n them to f nalize these 
p1 ni ha sased upon the recomnmendations and guidelines 
furnished by the Consultant. 

The maps and diagrams pertaining to the Puranagama 
Distributary Canal System of Giritale Scheme were prepared
by t ie Consu Itants and are shownI on lxiiihit IV-4. 

The status of the Preventative Maintenance Programs of the 
tour Schemes in the Polonnaruwa Range as of December 31,1991 
is shown on Exhibit 1V-5. 

The tAnuiual Ilainltnance Coc, I requ i red to i nip I ement the 
1)reventive maintenance o1 the, ISMI, Systems were developed 
and lie Strmmar.v of these costs are given on Exhibit IV-6. 



CHAPTER V
 

RECOMMENDATIONS AND LESSONS LEARNED FOR FUTURE APPLICATIONS
 

lPursuanit to the approved implementation procedures of the ISMP, 
various evaluation and review sessions were held by the 
Consultant during the ,01 to steer the Project personnel in the 
appropriate direction. As a result of these sessions, many 
adaptable remarks and recommendations have been furnished by 
several emiiient personalities. Based upon these recommendations 
the application of corrective measures wherever deemed relevant 
were introIluced into the Project to facilitate achievement of 
[SNP (4,als. In addition, it was also possible for those who were 
close and who were sincerely following the growth and development 
or the l'roict to learn a few srinti Iiating and invaluable 
lessons iii I h inl)jlemeitat ion ot this oNtrilsion-service oriented 
Project in diftl.erent varving environments. Therefore, the 
Consultant would like to list some of the noteworthy lessons 
which may Ihe considered in conlutiction with other strategies for 
tuture app Ii cat ions. 

However, the Consultant wishes to draw the attention ol all those 
who are concerned with the implementation and impact of the 1SMP 
to the Appendixes of this report where some of the specitic 
impediments which caused various setbacks in the O&M activities 

.were identified. Thereafter, procedures for resuscitation and 
corre,'ti ,V m o.,tires woro syntli,,,;izet hby the 11) and IMl) personnel 
with efll ,1i ticipation of tihe mml,,'r's of the Technical Assistance 
Team in order to resolve the probl ems. 

1. PROJECT AWARENESS PROGRAM. 

The ;riain theme of the ISMll is changing the attiti(les of all 
people involved in irrigated agriculture under the ISMP. To 
accomplish this, considerable investment in Institutional 
Development Activities and in the carrying out low-cost 
technological innovations to the physical facilities of the 
Irri gation Svstems in order to enhance the overall water -
Is'! -- , I I c iicn('.v allid to ,orn:;t t oleeconomic sitatils of the 
)enel iciaries. These conc:epits are unique under the ISMP as 
the majority ot people are ot the opinion that improvements 
and or rehabilitation ot any irrigation system involves 
massvi, i nvestment in iniras rutural developmont. 

There I ore, t lie l'o iec t crlcept s ; t lie sequence of 
implementing procedures ot ditferent activities; the inter
relationship between the di fterent components; roles and 
functions ot several Agency Personnel; donor-recipient's 
conditionalities and obligations and allied matters should 
be very explicilly discussed at open forums to make all 
aware of the correct approach to he implemented under the 
Project. 
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It is U l I or I irt) M e 1It t.t lit!. it Ila t-i ol in the Couini try at the 

i tiopt i nit ot tihe Project harl been quite precarious with 
iniptredi,,,ibl) 'ondition whiclh prolibit ed .the gatherings and 
congregations ot people in most of the systems. Therefore, 
this initial setback could have caused considerable 

contusion in vital aspects ot Project implementation. The 

slow progress and lack of initiatives could have been 

correcI ed i cont initous vI t otrf s were taken to conduct 

wSeSe.M programs tor the belef fit ot the categories of 

persoine I who were to be involved in the Project.it is 
unforttinate that field level officers were not given the 

overall obiectives of the Proiect at the very beginning as 

their cont ribution to the Proiect was vital tor its success. 

'heretor,, in the future, it. is very essential to remedy 

tlis sittiot iol at: the v(,ry" Ieginningy ot the P'roject In 
order to ensure its success and to justity the enormous 

ettorts taken by the multitude ot people involved. 

. !1,()'T I'I OlI.CT AREA. 

As met i onrid ini thle foregoing n paragraphs, I SMP should have 
bee,n enii i dereed pr imar i I v as an i nd i rect approach tor 
i IIiir)ov it1 lI t llilI iU N o vilri,| if", of .oiV i ('Vev required by 

the tar'mers tor iticreas igv agricult ural productivity. 
Theretore, it should have been treated as an extension

service improvemiit exercise. lats d upon this premise, a 
"Pilot P'roJect" in each Scheme slhould have been developed by 

the II) and IMD personnel concerned in highlighting the 
different ISMP activities. 

I),,marcil io t of suil lble nd rd ;itagohlI sizes of i stir'ibutary 

Canal Systems which are acceptable to the beneticiaries and 
the ID and IUI) personnel should have been the first and 
foremost activity. Once the Pilot Project Area was 

identified, suitable field level agency personnel, 

particularly from the ID, DA, IND and LCD, should have been 

hand-picked and entrusted with the total responsibility of 

implementing project activities in the Pilot Area. Lessons 

and ,short lerm training sessions on interdisciplinary team 

aT)proach for Irrigation Systems Management should have been 
given them to gain enough confidence to tace the renewed 
0l.1 1 1 oillt.I 

All lg)qistical requirements for transportation, 
comitmunicatioti, convening meetings, and for residential 
plrposes should have been provided by the respective 
imrlemectint agencies to avoid frustration and dampening of 
cuthisi.,vm. Ilt ldd 5,1itahle "project accomplishmenta iiion, 
it Ilowaii,," should liave beei provided in order to compensate 
the persf.innfl tor the extra ettorts made by them and they 
should ha'e heo;n paid in addition to the reimbursement of 
incidental and travelling expenses. 

V-2 

http:Project.it


lhe l,,rmii t i 1,11.0 1(1WF have initiatedof 111 slould lren 
i ll hese Pjilot Project Areas at the very beginning. With 
this initial setting, all other ISNP activities such as 
imnoroveivi:ts to ( & 1I sorvices which are mu It i dimensional 
and ,require experimentation by the Consultants, Client and 
i ifrl Iomeii t i ng personne'l I s l Id have been undertaken. 
SiIi I'il , I l ro ) l)i v',o . i t I I -ogrim, l.inanci al 
MlN a ,,teill . I nipl ov eliell t I'r1 gra,, 'I ra i n i ng l Enhan cement 
Programs for lield level otticers and farmers, and the 
Research Programs should have been launched and tested in 
these Pilot Project Areas tor replication in other 
l)i tI ii [)tit ary ciiina I Sys ,,torswhen coniuci ve euivi ronment and 
conditions prevailed. 

This approach would have facilitated efficient and effective 
propagation of all the innovations entailed in the ISMP. 
Therefore, it is the Consultant's considered opinion that 
Ihe ini sconcept ions which li reva i 1 ed cou Id he treated as 
i iivi,I,,al) Ie l:s.soiis learned I ,om the ISMP experience. 

3. COST-EFFECTIVE REHABILITATION AND MODERNIZATION OF
 

IRRIGATION SYSTEMS. 

. l Will k-'lroligh ()& Sulrvey. 

Cost ot rehabilitation of the ISNP Systems have been 
considerably low in comparison with the investments made 
under the other .contemporary projects. Besides, there have 
been iome chral lnin technological innovations 
ii(,-)oriitr,,d in t11, .ijTii xer'ut ion whichI d iidI practices 
w%r' ,'er-slidw,,, i lladverl vnt lY by the ma jori ty at the 
implementing p)ersonnel. 

The "Walk - Through Naintenance and operation Survey" which 
I: 0 diigiostiric II-m-es., wi, ,o'inceived as IIli- lead activity 
iI I lie Svs ems Poliohi I itllt ifit under t he IInP. In addition, 
t hi s survey would have heen a wonderful opportunity to 
iniri iiat I'arnner-Of I i cer T'eamwork and to foster a better 
,Inderst.andinig be weun farmers and the personnel of IMI) and 
11). Untortunately, this improved and appropriate 

111oe llrml, Ior,*y wa; not implimented early enough in rnany of the 
;ysois in ,mor h, ident iiy the rehabilitation requirements 
withl Ili, benel icinries and to develop intimate knowledge of 
I Iot , v -,Iem colnl)oileit s ; tlii s wou ld have been extremely 
he Ilpf u l to t lie success of future irrigation system 
nianagement.
 

Nevertheless, tie ConsultaIt wishes to -state that for 
ensuring cost- effective rehabilitation and modernization of 
irrigation systems this walk-Through O&M approach the most 
efte:t ive method found to date. Therefore, all ID personnel 
have to redouble their etforts to reinstall this practice in 

.'vsti:,is wi lt necessary ref i, ireints.
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3.2 	 SELECTION AND USE OF APPROPRIATE TECHNOLOGY FOR SYSTEM
 
REHABILITATION.
 

Hased oni the Walk-Thr,ighl 	 iniic e Operat ion Surveys,runvit arid 
appropriat.e proposals have to be tramed up in consultation 
with the l)COs and contoning to cost limitations. At times, 
detailI stirvey and investigation are (lone to ensure accuracy
 
and adaptability to the related technical requirements of
 
the work. All these exercises are carried out to ensure
 
strength, stability and cost ,'Itectiveness.
 

In order to accomplish the appropriate rehabilitation many
 
man months ot technical and engineering input is required.
 
Theretore, the use of typical drawings which were developed 
on hylpolhetical situations is v'ery demanding requirement of 
tll, process ini order to accelerate the work. This practice 
of using standard and typical drawings would have been more 
etrective it tile required second line checking and 
sipervision was strictly enforced as detined in the
 
deoartrmental procedures.
 

lvl-il dle toiiI 'ol e lv, 	 lack of checking and supervision 
llher, are obvious Ilaws in the selection and adoption of 
proposals for rehabilitation in certain cases. This could 
have been avoided and considerable reduction in the overall 
cost ot some structure could have been made. 

III dv I o prIi t: pr iects Iuided by donor agencies, it is 
often found that people attempt to be progress conscious at 
the expense of cost and quality. Therefore, there should 
have been scheduled refresher courses conducted by the 
respective lUange staff whpre action plans could have been 
dove Ioped and tol lowed in the process of improving 
rehabilitation proposals. 

In addition, this situatioii could have been partially 
remedied it the command areas were suitably zoned and the 
I'As were made responsible onr- all ()&N activities from the 
illvpt i oll t () Ilo c(Inp let iot tinder t hose co)larnlliid areas. 
Theretore, it seems that there is a necessity for micro 
level planning in Projects of this magnitude and importance. 

3.3 	 QUALITY CONTROL AND PROGRESS MONITORING
 

Cost-effoct iveness has to he considered in a wider 
porspeet ive and should inc luido all anc i IIlary expenditures 
which would be reqiiired to tinllil the tunctiotialiLy of the 
rehabi hi tat ion process upto llie proposed economic lite span 
01 the sysltm. ''lle routine (l&M cos.ts and the longevity of 
I II' 	 rlehal t ('(1 ll.i I i y'( bh I tkeni I i fill tu rflh1Hlllili !; liln I o 
i l(t c'lirclii cOlnsicl,:ratioil. ,\I s) ,tile prioritizatiion of the 
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rehabilitation items and timeliness of completing different
 
tasks to ensure outflow of Project benefits are other
 
facI ors which should ho rmnrsid.red to d€iermine the true 
(( . (; Ioci iv(,1IOss (fI fafli I ii ' . 

The above postulations demiand demonstrated abilities among 
agencv personnel and the contractors together with the 
adei~ate resources and aveonues for installing effective and 
approlpr i ate qual i tv cont rol and progress monitoring
strategies. 'heretore, it can be deduced that the above 
ta.k must be given specific consideration by all level of 
agency personnel right from the inception. 

4. IMPLEMENTATION OF ESI/PR WORKS
 

In all systems, the rehalhi I itationa I works are widely 
dispersed and multitarious.Respect for early commencement
 
and expeditious completion ot ESI/PR works at each and every 
locations is understandable. The complaints about 
procedural delays in approving proposals, selection of 
appropriate construction agency and awarding construction 
contracts are many. [)espite the various impediments
 
prevail ing in each Range, relatively high intensity of 
constrl(:tioll act ivities were annually implemented under the 
ISMP with the resources and connections available in ID. 

III con'nC)II.o ce will1t IlIe (;(S1I, revised policy on "'Participatory 
lanagement" and in accordance with the approved ISMP 

implementation strategies,, both private agencies and NGOs 
such as l)C(s, RIJSs and ot her l.'Os undertake construction 
works. Comp) Ia i 11t s a ho IIt pro I erent ia I t reatments in 
pro\,idihg Inoodift Inchnir-ol srvices, recommending bills of 
T)avm.nt and release ot hunds for payment are not uncommon in 
all Ohe systems.
 

Oin closer scrutiny ot these issues, quite startling 
revel at. ions were I:ound. Though many of them were 
hi gi I i 1!i Id ~C ; rad i ca I I" I ri I I rei t o(:C:,.i 1 9 and in 
hhlel.lorlI(lmhhls and or meet I Iu. , is disheartening toi t note 
that no elfort was taken to resolve these compelling and
 
demoralizing contlicts. However, it is fervently hoped that
 
the on-going research stud' on "Cost-Effective Irrigation

Pioi r-ni iz t: io n Strategies, f or the 1990s" wou (I alert the 
personlnel concerned who are in positions to evolve probable 
solutions. 

Nevertheless, the Consultant wishes to offer some
 
suggestions to revive the current construction practices to
 
ensure good 
 economic return from the rehabil-itation 
roresses. These suggest:ions are 6hown in Exhibit V-I. 
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5. CONSTHU("rIUN CONTRACTS BY PRIVATE CUNTIA(JlORH AND NGOB. 

(.oil t r;c t me thold ot exectit ion of construction works was 
introduced in the Irrigation I)epartment during late 1970s to 
relieve tie professional and parn professional staff from 
th: ahiniiti i sI ratiyei na 1i fr wovork inl order to vit'll 1)1 t'.hem toilllliallre I liv I vc lil1t i (:it I i III Il ill t liv i Ive:sLti g Ltio l, 

des i g 1, 1)l lning and quality control supervision of the 
construction items. Hence, there had been good demand for 
constructiol agencies to undertake construction activities 
inl the several irrigation development projects. Many 
individuals and organizations were enrolled as Registered/ 
Ai tlor i zed (-ont. rac Iors of the Irrigation Department after 
proving their tinancial worthiness and track record in this 
venture. 

Many of them proved their capabilities by executing 
im o),r l.iii works to Ili, ent it,, .i i Ii i acl ioll ( I he of iicials 
anld l)w:lle i Jcil'] (:s wittii the lilt-eg t tine and cost:. However, 
this trend has changed completely during the past few years. 
Many di 1ficu Ities and shortcomings are encountered in the 
cot rit lactI )ro(::(lhires . 

'ajoritv of theseI imnpediments are due to lack ot knowledge 
oI Ihit! acltal ol)ligations ot the parties to the contract; 
incompetency in contract management; insufficient financial 
and material resources; bureaucratic bunglings; expectation 
of unrealistic profit margin; overtly and covertly 
involvement of bureaucracy and policy makers with 
contract)rs; lack of direct. iduluemenits for the ofticials to 
work lor long period in rural environments; and absence of 
civic-mindedness among most of the people who are directly 
involved in contract activities.
 

Poor quality ot work due to noncompliance with technical 
specifications of supplies and services are evident in most 
of the systems. Undue delays in completing the executions
ale exp ri(nceri at several Ioca t ions. Iecause of this, 

there are ditficulties in project management and the 
beneticiaries react negativelY towards the contractors and 
of t i C ill . 

These lapses and detrimental ettects are quite often found
 
in small and medium scale contracts. The method of awarding
 
this types of contracts influences a lot of malpractice
 
which is the root catse for all the problems. There is no 
requ i remi itI t or t lie. (()It -r1(-fors to employ • competent 
technical personnel in contract management. 
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The uosition of NGUs in this sphere of activity in many
 
instances is different than that of the private agencies.
 
All the NGOs haye the privilege of obtaining contracts at
 
tile engineers stimated costs. However, the overall
 
expectations are not fulfilled.
 

The lxecutive Committee Members are burdened with the entire
 
operations including funds mobilization. There are
 
instances where the contracts are sub-let to private parties
 
to save the image of the N(;(qs.
 

The main objective of entrusting construction contracts to 
NGOs of the Scheme is very seldom realized due to several 
reasons. Participation of the beneficiaries are limited. 
111r, N( Os a Iso do not di splav flexibil ity in execution of 
wir'- l)\hv ,l i-iidii o uinspecified but essential small scale 
work in the vicinity ot the working areas. Even, there are 
snecitic instances where wuality and quantity of works are 
mani pitated lo enhance prolit marei n. 

hlie -ucreSs e1 ini lementat i it is mainlv doi)penlantl upon the 
t 'riil s(!rv i c, " I'As W andi (',I pro'i I I tlie( and .s 
WiSS I" t ,I( ro(' l(!I(i( bY 1 it1,e1 ii t ie over'a I I mallagement 
Drocess.
 

Since this Dractice had been tested in many systems of the 
I0I' dlitriir the pit Itfour ,yr',s and t h performiances are not 
retlilbll tl ;iti Lth olbject ives are not achieved, it leads to 
the conclusion that the smiaIll scale construction contract 
iprocedures both h the pri'ite agencies and N(;Os need to be 
reviewed in order to remove the negative aspects available 
in the existing procedures. 

6. CERTIFICATION OF COMPETED WORKS.
 

The (&M Engineers are required to inspect the completed ESI/ 
PR works as expeditiously as possible and prepare 
,f,,r'I I I, 1)ur(' ,'11 Ihi! IJSAI ). Thisi I i c 1)" r,' i rom dontor, 
invo I ,es ex tens ive tield checks and] many mai months of 
comn, ter works. The success o this task is very much 
drpen(Ileiut upon I lie pronpt 1tess and commi tment of the 
contractors to CT0tlI ete tho works in full and ot the ability 
oli tie 11) sta l1o monitor this activity systematically in 
order' to etahlbl. Ihe Colulcu It anit. to program lield visits 
economni ca I I v and usefu I .y. In the IS IP. tIhi s was paid scant 
attention I)v most ot th, I!1 stat clue to lack of
 
understanding ot the nrocesses.
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In addiI inn, the ID staft itfempted to make use of the 
Coit.stil (',mtv. i11,spct liln cort i ii't ionc s to smake final payments 
t o tht. crrtractors. 1his is abso lute I yv a n iiinppropriate 
procedtir as the (:on.i ut ant 's visits do not guarantee the 
qiianl:tit%, and Itialitv at work erxo, ted. Therefore. in future 
l'r() iet wo rks tlhere should he improved practice adopted in 
I:hi s iwlc'c,,,g.s 

7, USE UF CPUTI'ERS AND EQUIPIMENI8 IN THE PROJECT ACTIVITIES. 

Nativ -compliters were procureI arid instal led in al I the ISMP 
SClemes (It t:lle Irrigation IDeriavtment in order to tacilitate 
the m,111V aspects or Proect implementation. Several 
ot I icer. were iprovi(e( wi th intensive tratitring courses in 
cOflpnit or 1rograI||||illg and use ot severa I sottware in USA. 
However, it is untortunate that attempts were not made in 
many oftices (other than DJl)I/ Kurunegala) to make use of 
these trai ned experts and the 'expensive and et tective 
si 1)I) I i r,; ii I It(! rii I i no t ii i ,11m; of t th Pro er t 

Therefore, it is necessary to monitor the use of these 
supplies 1)y donors ard by senior ID staff in future Project 
acLiviti , . 

Simi larlv, there were some simple equipments, tools and 
pocke alculat ors provid(ld to taci I i tate good quality 
control and other water management activities. Majority of 
these supplies are under-utilized at present. Therefore,
 
nroner attention should be made when these supplies are
 
procnirel and made available free or charge. 

V-t1 
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SCOPE OF WORK - SENIOR OPERATION AND MAINTENANCE ENGINEER
 

The Scope ot Work required for the Senior O&M Engineer in Ampara
 
Range is outlined below:
I 
A. 	 REHABILITATION OF RIGHT BANK MAIN CANAL RBMC
 

o 	 Assist the ID in the Surveys, Planning and Design of 
rehabi Iitat on works. 

o 	 Review plans, designs, estimates and costs of 
rehabilitation work and assist the SAl Expatriate O&M 
E.'ngineer in the tinal approval of drawings for 
construct ion. 

o 	 Assist Ii) in the (.construction, Pprogramming, 
Supervision and Quality Control. 

o 	 Monitor Construction Schedule, Progress and Cost. 

o 	 1nspect t he work upi iompil et iont and assist the 
eXpatriate 001 l'ngi rr in the Certification of 
Completion for USAID reimbursement. 

o 	 Develop and work with training staff to present a 
course in construction supervision and quality control 
and any other training activity related to O&M as 
requested by the 1D./IMI). 

B. 	 MAINTENANCE PLANS FOR RBMC.
 

o 	 Assist II) in developing annual maintenance plans for 
liUImC.
 

o 	 Assist 11) in v)revaring 1'riority Maintenance Plan during
l~i e-ot-Proier t. 

o 	 Assist 11) iiiTwe.,ring 're'entative Maintenance Program 

after Life-ol-l'roiect., 

o 	 Assist ID in training stalt in maintenance. 

o 	 Review existing O&N'l anuals and up-date maintenance 
manuals to ret lect preventative maintenance program 
atter Lil,,-ol-troject 

o 	 Prepare a report summarizing experience on maintenance
 
program tor the RBMC. 



EXHIBIT 1-1
 
Sheet 2 of 2
 

C. ANNUAL PREVENTATIVE MAINTENANCE PLAN LBMC
 

o 	 l-'xa ni ne presetlt mai iitnarnce procedures, identify 
weaknesses, propose cliahlgPs, recommend statt levels, 
scli(dules I. maintetianov, proeodures, equi pment etc, 
felt necessary for carrying out preventative
 
maintenance program. 

o 	 Deve Iop and r'rommerr r'r!f irnoents to GSL anntiual budget 
)roc,(dtIres I or 1) D;111d proce(Itires which utilize 

Su)plcment.al .I,/USAII) maint-enance funis. 

0 	 Assist in preparing a preventative maintenance manual 
and train field staff on implementation of preventative 
maintenance program. 

o 	 Assist. 11) to implemen t pr'ventatJve maintenance. 

0 	 Prepare a report summarizing experience of the 
preventative mailJntenane prolyram and analyze the 
progress of fhp program dtring the Lite-of-Project. 

U. 	 WATER MANAGEMENT IMPROVEMENTS FOR RBMC 

o 	 Assiqt II) in tie establishment ot water measurement 
structures including disrharge rating calibration. 

I I I inI 
distribution and(.I on-tarm system. 
A. .; i ., l I I 111,1I ' ,III, I () I I ().s "es conveyance 

o 	 Assist in developing on-tarm water requirements for 
paddy and O.F.C. 

o 	 Analyze data and make rocommndations for improvements 
in operation procedures and on-tarm practices and 
prepare a report on findings and recommendations. 

o 	 Assist ID in preparation of Seasonal Water Report.
 

o 	 Assist SAi Wafer Management Specialist and Computer
Modeling Specialist in developing a computer model for 
scheduling and recording, water releases for RBMC. 

http:Su)plcment.al
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REVIEW SESSION ON QUALITY CONTROL - AMPARA RANGE
 
MARCH 1990
 

TRAINING IS LEARNING TO CHANGE TIlE PERFORMANCE OF THE PEOPLE 
DOING TIlE JOB FOR THE ORGANIZATION ". 

COURSE OBJECTIVES
 

o 	 To pIi.V I F,% I-UN1)AMPNTAIS IN PREPAHA'IION AND PLANNING 
C(JNSTiRUC'I ION. 

o 	 TO LIIPR(JVt. NI-,IIIO)S OF f'I (;RISS CONTROL, 

o 	 TO I)ISCUSS A)APIAIILE QUALI 11 CONTROL NETIIODS. 

{) 1(1 '(} WI'IIIIN ESTI1MATEI)I:VI:I,}I'1,1.:'11CO1} .() "l'l':r WORlKS Tilt. 	 AND 

0 	 TO EM'PIHASI1ZE 'riteIE I)RI1ANCE OF COMPLETING WORKS IN 

WORKMANLIKE I'PACTICES. 

o 	 TO DEVELOP I'EIItIi)S 'TO MAINTAIN UNIFORM STANDAR) CONSTRUCTION 
MANAGEMENT PRACTICES. 

o 	 TO REVIEW CONIRACT MANA;'MENT PRACTICES IN THE PRESENT 
CONDITION. 

T) ISl S('1155 ISNIi' rI) ii;INtr I.EVAI,UATIUN RECONMENDATIONS AND 
TIIEIR APPLICAUI.3LITY IN (;0S. 
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IDEN'rIFII) PROHLEMS AND POSSIBLE SOLUTIONS 

I. 	 BORROW AREA CONI)TION 

TAA pointed out that. ill vera I occas iois, location of 
borrow area is not notified in advance to an unanimously 
agreed that in future borrow area is selected by the TA of 
the site for the contractor and any deficiency arising out 
in condition of borrow area material, will be the 
r-vspo iMilii I i I * v 40 1he TA cninlervI . 'he lorrow ar'ea should 
be used without caiising envirortimental iharzads. 

2. 	 FILLING AROUND SIRUCTURES.
 

It has been generally agreed by all the TAA that the 
earthwork arid t-uirfirig to ho drioe f tish wilh the surface of 
Lit(o sit-ictl.ur'al (omii(oiin'it anid ' I conso Ii da t.e(d. 

3. 	 POOR COMPACTION
 

It was agreed that before starting the work, compacting 
machinte and iailI (ompactor!; Io he giveil ill charge of the 
labotir supervisor at site to direct the compaction and shall 
be held responsible for the correct compaction and a record 
to be maintained as to the machine hours worked. 

4. 	 LOPHS FOR EARTH WORK 

All TAA decided I( 1i'4e Deg a 11 string to tix design slope 
and Lron leml lat,es suppli.ed hv the Department are available 
at site to check the slopes. A sample section about 5 to 10 
meters wi lIIbe dotne by the contractor under the direct 
.SIII)'rVi ;;i011 ()I I lwe I'A ro e l vdll,]. 

.5. 	 CUTTING EMBANKMENT FOR CONSTRUCTION OF STRUCTURES
 

All agreed that the excavation of trench tor foundation of
 
structure across existing bund shall be followed as below:
 

a. 	 Where there is only one lane traffic is possible,
 
vertical cutting in the platform could be allowed. In
 
all other cases, the excavation shall be done to 2.1
 
slope (2 vertical and t horizontal) allowing enough
 
space to set out foundation.
 

http:suppli.ed
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6. SILT DISPOSAL
 

All TAA agreed that the silt or loose materials cleared from
 
the canal shall at once be taken and deposited on the D/S

slope of the bund and not intermediate depositing and
 
subsequent removal shall be permitted. TA shall be held 
responsible for the above action. All previous lapses shall 
be rct it jer immerliatelv. 

7. TOP SOIL REMOVAL
 

All TAA agrend that the IA and WS shall be held fully 
resp lisil)le for tlie removal of top soil before earth tilling 
iS coiIll dell(|nd. 

8. WETTING AREA / ADEQUATE WATER FOR EARTH WORK. 

It was unanimouslY agreed hv IAA the borrow areathat shall
 
be wetted in aIl rses in advance, at least 24 hours earlier 
to borrow. Ii1,l,,f" exrcr.p iona I ci rcumstances, where water 
cannot be transported immediiatelv to the borrow areas,
watering and consolidation at embankment will be permitted 
on special reiuest to 1E.. TA shall be held responsible for 
any laps on the above agreement. 

9. TURFING
 

It was decided by all TAA to do a sample section of strip
turting by the contractor under.the supervision of the TA. 
In this, thickness of turf, preparation of surface and 
peggring wi I! I m)0iore eiiila iz d.
 

10. BACKFILLING WEEP HOLES, FILTER ARRANGEMENTS & FILL MATERIALS
 

All TAA agreed that weep holes and filter arrangements will 
b)e cheked hv IF I olore tli, hack f i I I. 

11. CONCRETE
 

a. Lappina Pormwork and St ruts tor Formwork 

In view tofthe ponr (Tialitv of planks and struts used 
all pe. r'i0l , Ill would 1 l;t 'till contIa'Octors to use steel 
i)Jates anl slhutterijn t bonrds made out ot 1 1/4" thick 
good qualitv T)lank.s a all the contractors have under 
taken several work sites. In case, the contractors 
show relurtanice, l)l)l woiild seek IMs permission to issue 
SteI l '(dlltI ''s. 
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b. Checking Reinforcements
 

des i Lill - II.,, 1l II1 .1I ;iO i tts)ect at II reintorcement 
details before the commencement ot concreting. 

C. Impror)er An)eirance and ,triking ot Formwork
 

Coitlret irtqg It.I I he done in the presence ot TAA and 
,'ill ,r IA or WS shal I Ih i s':,riit.i te tormworksof when 
itro sI nrick ( 1 iin order to treat the surtaces to give 
proper appefirance.
 

12. CONTRACr MANAGEMENT 

T'AA shall prepare realistic construction program in
 
consultation with the contractors atter visiting the sites.
 
Copies of these programs sh;ill be made available to IE
 
Ampara iind SAI Uttice for monitoring purpose, within a
 
fortnight from the (late of algrements.
 

Also, c(instruction programs tor the works in progress shall
 
be prepared and made available to the above parties
 
immediately.
 

It the ,ontractors tnil to ,(lhre to the above programs, TA 
exI)ectedt to tiot if v I ' Arnpir; lot necessary act iot. 

SAl shall monitor flit progress nr work and check quality of 
(IlI ereii t works usi ti the tornstruction Monitoring Format 
(:opv is annexed) ,iiid communicite with IF Amoara through the 
I)l vi q iol)iI Ass ic; I ll TAA ,ire eXpocted to use the TAs 
:;Iwr)1( I'rt1)oi I IllthtIl to .OEit t I i I rit; Ol and advice irom 
.,;111 (2r o t-s 

l'AA shall establish identitication marks ot all the existing 
structures and ntew structures to facilitate field 
it.s)pEo t iIo . 'lhi s i ('m of wot-k shou ld be givert the highest 
priori iv emliisiz(m( by D)I.as 


All TAA shall constantly activate the contractors to
 
complete their respective works as early as possible.
 
Regarding supply ofj stores to private contracts for works
 
undertaken by them on agreements signed later than
 
31/5/199U. 1)DI agreed to appeal to D.I.
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13 	 GENERAL
 

a. 	 When cartlh excavation or related works are required for 
moditication and improvement works of the existing 
structures, extra care has to be taken to attend such 
works. When, in doubt, advise and instructions should 
be sought from Engineers. 

b). 	All works should bo executed in such a manner that the 
new works are matching in all respects with the 
existing structures in the channel system. 

. AI I worlmr, :;i I I ho, proveriv g|i ded when works are 
,x(!(ul,, d tio IIdt. thoy c*o lld ac(luire skills and enhance 
their capacity gradually. Similarly, all TA and WSS 
shall develop attitude to adopt the engineering 
priJci )eq very strictlv and they shall take all 
endeavors to improve their capability systematically. 
At the end ot the lile of the project, their standard 
should h,e an uncuestionalbe level. 

d. 	 All prarnatic rehabilitation works and preventative 
maintenan e works shall. be carried out to the entire 
satistaction of policy makers. (Ministry, USAID)
pu) li r ( [Fr'ers) and syst em operators (lI1'E, 'AA, WSS & 
Irrigators). 
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Bas.ed upon the "Rvip 	 d Project Description" the use n 
"Comiputer. Assisted .iystems Operation" Model" developed by the 
TT polc~ d in use 'all ISMP systems- to ensure)

ft ° -,ni..it.effc i, .; w. . i The re-ore tie following guiding
principles will be ado'pted for discharge measurements within an 
irrigation 'syoteln... .* 	 ''f 

The total Wnet. '.Auan:t'i'ty " of 4Wit'ei deJ~ivered to eachTDCO' for every''
sIeason will be P,-mputed I by .eauring discharges at the DCO)
bodun. ary hd.: .,. .-)I.I. , th. 1 prom I tJ.AInfl ow and outflow nodes . 
The noe t -quan t-1. y con:: um d .bY each .- C(J culd be computed based 
Uponl these . aurf~ut. 

The quantity :of water deliver-ed to each DCoC during each issue 
,'.I,, : -'.a terI.should be. :adetc to met thie f"-ro: reqtiir' ments and 

is lrnlportan to. eova .lual,e the flow ra .- experienced in the canals 
during the pas.t season, from the water level.' marks- reflected in 
tle canal s tu res. The f.lo-.w r i-j corresPondi fg to these 
levels wil. be c :,npu ted or measurements could be made using
portable devic*.E such ,:-, current meters and calibrated cut throat 
flumesi . kin, inut,o ncr~un-t the actua l"wat. r rnqu .ie nt., . 

1 	 BaSed upon01 ti.h i r riga t ion methods adopted, compute the 
theoreticaI i rrigat;ion demand requitred for the .ommand area 
of each onns. Al lowing. reasonable conveyance efficiencies(losses) for tho: conveyance systems,'obtain tie gross'demand 

tjt-h,. of.- I ,oint oand .m ......t./,a-l-brat in try to 
comptrom[:,-', for the actual discharge that is expected to be 

2 	 Dischargx:,.L- ll1 irriga ing than. 9 will, beI nri FCs more ha 
mea'ure#d uc 11normal Operation conditions. These discharges 
Si;1.I b," frld int.,i tth. i-ioinip, t'I . -, .t mdln-i' t o -, the.Wa Tha~ I t. ,dc'x ,.1cu .1de, the 

to as the Water Use Efficiency in each canals.
 

"t.er I,.. iwhich 	 primary yardstick 

3 	 Dsh will aI]] oh i Iino r f L;- Id oanalg (FCsi irrilgating
1.0:3,.11 .Iii h.-)i) 11. 11.(- ,ii',.d i de r n a.l i pera ting
condit.-lo. '. On.i.y e .-. 'nforni:lt;ion will be entered.,-: iee : 	 . t.oo 
in the "Co:mputer A~tlis te-7d 'Systenm:-, (perzatio.n Model" assuming)
t h le gat e J.:7 C.pe t, filly and nmaxim,ini discharge inputed into 
th.e mode]. when evettihe canal iC flown . 

4 Any. further d.|:c,-i'ge niea urem'--nt in the Main Canal.s and 
Bua~h(ruu1 

.

' IIII I . t fo"a1ur'i t*do.u t. 111141 t. s~pecial,
I I w'.!,ve, .if . ally D) manage.ment requires

additional di .carge' measurmen'tsC to facilitate equitable 
'andJ :liable difstiition of' wa.t-r t.hee r ,equests Should be 
accmmodated and a - when time and facilities are available. 
But these. informatc:i,i should not be used in the Com ut:e..r 

ra 1;::o, M odel	 ...............
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Let. ui. consider the FC 1 of LB/RBMC 

C-,mmand area = 66 ha 
Length of the canal = 1200 m 
Condition of the canal: The initial reach is in poor state and a 

lot of water is wasted. Desilting is 
reqi.lrd from the T.0 to the first drop 
structure. 

Crop grown - 135/105 paddy
 

Irrigation rimethod - Rotational isFsue - 75 mm for 7 days 
Irrigation period 3 - 5 days 

Therefore the flow rate to be rriairitained in thif; canal could be 
computed as follows: 

LIf QIQ 7 7 A x 1 A GF;I I 
Whn T '2 h.'. 7.50cm
 

S66x'. 5/(I. 03,x7"- is T 3 & 5 days=72 & 120 hrs
 
Q flow rate through FTOs 

Q 191 1/i. (-p.7 off) 

Wh.ni ' 11i12 r,;
 
) 11P 1/"; ( 4.0.4 eft;)
 

Assuming the conveyance efficiency as 75%o 	 Q72 = 254 l/s(:9cfs) 
Q120 =153 i/s 

=(5.41cfs)
 

Terefore, th,:i-.ni.-il discharge wonld vary from 2,4 1/s to 153 1/s
when the duration of canal flow is varied from 3 days to 5 days. 

Now l.t r the actu.ri field 	 during the past. cinr; der operations 
ser,sons. The woftir level marks reflected in the retaining walls 
d/t:; of fA-: st,.ructur, t.o tnkeri intot,. rniu. l,,- be 	 cons ideration 
at~foir,,irU h.; ,trevrIsi-odr t, tth, actua l water rerquirement needs 
of th,- P7:0. Thle theor.tic.l-- 1 alc,l.a ions shown above do not 
r rf].e, the opera t.i constraints. thef1 r!Id o,--.i,.1 	 Therefore 
di;ctha.rge in th~e canal corresponding to this level has to be 
(."-,rp or i le s rer.i ted ,ict.ni i.-r. -nr; ha| to be 	 carried out by
rl":1 . tl1;.,
t rl ,tee I.111-11 lt ga te to rl Ii ver water at the water marks. 

Then cva].2ate the flow rates and arrive at the compromising rate 
a; the ;felectiori of flow measuring devices would be mainly
feoeridarit ujo. range of flow rates. This is very important
 
for flues. 

SYSCOMPiU. 513 
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REINLET _CANAL_ SL(1tYR1C.IPLES
 

The original design capacity of this canal is 100 cfs (2.83
M"3/s). There are four important structures in this canal which 
prevent higher capacities without modifications to these 
structures. They are the: 

I brid.,- .- i. FI Ina I,1,a Aniar:,,Ici,1ura road 
ii Isi. ciphon .at3+710 km 
iii 2nd siphon at 8+000 km
 
iv 3rd siphon at 11+320 km
 

Since modifiation of these structures would interrupt severely.

the cultivation seasons a]lont with other inconveniences to 
communi t.1 es, improv iig the canal profile to ensure frequent
augment-ation of M-4gallewawa is taken as the primary objective of 
this project.
 

The desiF.n,-d fill isupply depth anid the bed slope of the canals
 
I .;1u11.1. li ,.a11 ,.,fdue . , t abve iiaOl 'eadztsono.
tL,. Therefore, 

the only parairieters which could be altered to assure 
regular/constant discharge are the cross sectional area and the 
r-,ghnee-s factor (N). 

Since the ful.] nppiy depth ic fixed, the cross sectional area 
can be iniron-,-,u by widening ,01. Again, widening is restricted 
due to t.opor ,phiical fea tu re .. Under these circumstances,
different cross sections with pi-rtab1l 'N' values were selected 
for design purposes. The "N" values are expected to change

gradually in this type of canals as regular maintenance is not 
generally done. Therefore, thp cross sectional areas are 
d.termlied to m:,t.clI the lower atid uipper values of N'. 

'N can' be increased from the accepted value of 0.025 of new 
earthen canal to 0.015, 0.018, 0.02 by lining the profile with 
concrete, plan'.tared-rubble p1 tcahing, and plastered pitching
respectively. H,'wever, due to cost limitations, quality control 
of pit(riihi wrk,: and re Ia t.-d r'easons the choice was made to 
adopt an iinplat.et '.d rubble pit.,oh rg which would provide N values 
between 0.02 0. 125 depending on the workmanship or smoothness 
attained. Howeverl we do not expect very smooth surface.
 
Therefore, a value of 0.025 is justified for the fully pitched
 

Similarly diffe-rent ranges of 'N' 'values were assigned for 
different profilets as shown in the calculation. 

Flow measurementf, were carried out in the different canal reaches
 
and the N values were checked. They are:
 

N = 0.03 - fully pitched section in the first kilometre reach 
N = 0.03 - 0.035 - for section with LB pitching in the 2nd km 
N = 0.035 - 0.04 - For earthen canal (unclean status) 

http:iinplat.et
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''e l~e ,*,t,. *t. i, : ,e e .'.,t, , tat t.l,,. improvemernts to be done would
 
reduce the t values to 0.02, 0.025. 0.035 for tile above three
 
condlition. waS be
PhiS to t,-gted by carrying out flow
 
meat:ureiieit exer'ci,.,, once the 
 first. kilometre of the canal is
 
improved.
 

'Ano.hlot' ao:,0 ct ,i,,,s i,.l,.e| in the d,-:-i. n is tihe erodibility of the

RB canal due to bathing and cattle trespass and surface runoff.
 
Therefore, the side pitching would 
 restrict this considerably. 

Their-.t re.ail ortieaef the ora,.nl is tlhe section from the 1st 
I ,,,en L.(, tb e'h, Ii , "it. Ann radii a ,vita road. Since the bridge at 

Antiradhapura road is a flume which functions fairly effectively,
the discharge throulgh the syphon .htjId be improved to ensure 
that there is no bacl wato.r effects from tOhe syphon. 

Mi Fll1.p i tch ilia 

0"807M 

6 5M - 21! 

A =5.733 M'2 FSD = 0.807 M = 2.65 feet 
P =8.758 M
 
V = 1/N x 132/3 x s-1'2; s = 0.010026
 

.112N ( V = O.1; 3 miL = 1.978 ft../sec 
V = 0.84 d"O.64 	= 0.84x(0.807 x 3.28)-0.64 ft./sec 

= 1.567 ft./sec 

V/VC = 1.978/1.567 = 1.26 o/c
 

I = ,.733 x 0.6013 H :J/. -3.45 M 3/ = 122 cfs 
N = k_.025; V = 0.482 M/S 1.58 ft../o 

V = 1.580/1.567 = 1.0 - ,l/k
0. = 2.771M3/s = 97.70 i.£. 

N varies from 0.02 - 0.025, Q variee- from 122 - 98 cfe 

ii k/LI4iA'C.JdP3il'I ._] ('LL UHL1.JI.SIqARt HIF._ IiED 

8o.o7M 	 15 

7-25M =.L= 23 -751 

A = 6.338 M'2 
P = 9.508 M 
V = 1/N [*2/3.. '1/2 

N " . .m"e. V - . ,128 In/i" - .60 f . , 

http:3.28)-0.64
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V = 1.60/1.567 = 1.02 o/k

Q= 6.338 	x 0.488 = 3.09 M3/s = 109 cfB. o/k 

N = 0.03 
 V = 0.407 m/3 ; Q = 0.407 x 6.338 m^3/s = 91 cfs; o/k.

V = 0.85 o/k
 

N = varies from 0.025 
- 0.03; Q 	varies from 109 - 91 cfs
 

MitE~i~EEci 

S __0_07M 1: 

6-5M:L 8 

A = 7.34'IMt2; P = 10.758M
 

N 0.03 -
 V = 0.413 	m/s; Q = 3.04 m-3/s = 107 cfs.
 
V/Vc = 0.864
 

N = 0.035 V = 0.0354 m/s Q = 2.60 m-3/s = 92 ft.
 
V/VC = 0.74
 

N = 0.032-V = 0.3875 m/s; Q = 2.83 m3/s =100 cfs.
 
V/Vc = 0.811 o/k.
 

BW 8.5m 	is o/k.
 

1:-	 I0807M
15 


9-5M.2 31'
 

A = 8.642 	Mmn2; P = 11.76 m
 

N r 0.3T,,; V - 0'.37. m/A; Q 1!l.21 mi3/s 113 cfs; V/Vc=0.78 

N = 0.04; 	V = 0.325 m/s; Q = 
2.80 m-3/s = 99.1 cfs; V/Vc=0.68
 

If widening is feasible, the minimum width of bed is to be 9.50m.
 

Note: 	 The N values would increase from lower values over a
period of time due to accumulation of debris along with 
growth of weeds. As usual, anticipating no proper
maintenance, the discharge of approximately 100 cfs is
generally assured with- non- silting and non- eroding
c71,nd i t. i . 

http:V/Vc=0.68
http:V/Vc=0.78
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[1.IHLW__cANAl_-LETT.l1K:_ O D UALITY CONTROL SUPERVISION 

I 	 Study the plans well and understand the details 

ii 	 Whlen t h"' '11 I. 1:". c t;c-d, t. k, 1r ,h t'et of leve is and check 
the correctness of the informations given in the plans. 

M 	 If the details are correct., check the quantity sheets to 
ascertain that the proposals shown in the plans and
quantities provided are iat,hitng. You should remember the 
basic design principles a way.. 

iv 	 If the details given in the plans tally with the quantities
provided in the estimates. you could proceed to set out
works. Before setting out, you could make sketches in an 
x,,r,~,' ,,lec,-, w100h ,-ho1Uld 11,, wit.h you nlwnyr when yoti are 

•!1, the! I t.e. 

v 	 If the details given in the plans differ from the site 
conditions you should take action to prepare a fresh plan
for construction which should be approved by DDI or by an 
aut-ho'ied officer. 

vi 	 Wh1en ,xoavat.i,.ll is in progress. monitoring/check very
closely the type of materials encountered, the slope and bed 
grade maintained, width and depth of cut etc. as any 
erroneous excavation would be oostly and irreversible. 

If there appear t.o be any m,..ir de-viation, action should be 
taken to make , hanges in consltatin with the IE/DDI. 

vi I 	 YQl ,-.hu II ke,:.p .II minI that i rr J gat.I,.,n works need 
flexiblLfity to t-'uit the grourd conditions as most of the .workc C' 11 on ', Th,' r' .c' ',I]I ,t.e, Ilot, r' ,|. F.-'rr' continuous 
:11,d t u'. tup''tV11Ion W' 1,I IW v0"'y e.1.'u t I a . 

RBENCDP. sb 

http:xoavat.i,.ll
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RBE/ISMP
 
20-02-1991 

Eng. 	H. P. S. Somasiri, 
DDI/Kuriinera ] 

Sub: 	 R,.hahi ta 4t.on of system under ISMP.ll JRBE 

Tmprovem.nt.r. t.o Anlcut and Inlet Canal.
 

Dear 	 Mr. S,,masiri, 

This ie, to request you to look into the following matters at your
earliest convenience as water issues for the ongoing maha season 
would be termitnat,ed on 25-2-1993 and the Inlet canal could be 
cl ,rted f',.,r c,:inPm:.ii,:irig c,,nstr ctJon works. 

I...	 Si,,,-e 1 ',-,ipll':-a] ra the anicut crest level shouldl, to tife 
have the written approval of the Director of Irrigation, it 
is suggested that sultable action is pursued early with 
r,,rd to i.111f.. miantter. 

Alf.,, appro'val of the USAI) with the PIL numbers for the 
different. Sub-projects needs to be obtained to commence work 
in the Inlet Canal. 

2. 	 'I'l'M-l1]au" :id 7-it. imate.- for' Jrnpr'ovement worke of the flank 
bunds have Wot been made available for the Consultants, 
review yet. Since the raising the crest level and updating
the flank bund works have to carried out simultaneously, due 
coll'iideratj on has to be given to get the proposals 
e~d 	 i t.ed 

3. V ,ll i.'I ,,.' 't.If.ft / Iron 1 .aiiks 
Since '-moln of tile titees may have to be removed when canal banks 
are wide-.ned, it would be better to identify these trees well in 
time and institute necessary action with the relevant authorised
 
n.. thl . 1.,'pg.J u ,nd r,-]inted rnal.t.ers are made legally valid.
 

4. Canal alignment and setting out.
 
Since there had been considerable discrepancies in some of the
 
levelr iTtv,'n in the L.S & C.SS plans due to the difficulties
 
caused by the flowinpg water during surveying and levelling works,

it is suggested that fresh levels are taken in each cross 
sections usflnf the same bench marks before commencement of work. 
These n,:,w level should be used for the computation of earth work 
in canal embankment. 

5. 	 Disp' 'al of ex,'avated earth. 
,a rgo vI ,X-avated I, , I suitablyI-n,,"'I'I ,-nai'fIl t-i 1, disposed to 

prevent. re-enry into the cana]i. Terefore, it is necessary that 
details of dispo,-,als are worked out by the T.As well in time and 
sk~i.h:s howinp fh- locationr. for dis:posals for every 100 meter 
sere.',:,n-'. ate made avai lable to the construction agency and 
sulp-.wrvi sin|ng staff f,-'r ]mpleen t.IcJ 
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Annual Maintenance Plans and Costs Estimates for Main System 
Components
 

The f n1 Iowing format is recomrnded for the preparation of 
the above report of ISMP Systems. 

1. History of the scheme with a brief description of the 
cultivation practices and related social, cultural and
 
economic aspects. You have to state about the status of
 
system and any rehabil itation and modernization works 
which were effected prior to the ISMP. 

2. Introduct.ion and Objectives of Annual Maintenance Plans. 

(Sample of Giritale scheme prepared by the Consultant is
 
enclosed for reference and to prepare similar synopsis 
for your system. ) 

3. Scope of work under the Main System Components 
Maintenance Plans.
 

(Giritale scheme sample is enclosed for reference). 
Please mention about the different sub-components of the 
Main System giving length of each of them. 

4. Annual Maintenance Plan Estimating Criteria for
 
di fferenl. components.
 
.These crit.eria will be common for the ISMP Systems.
 

Please attach good prints.
 

5. Walk Th roughJ Mainterinee Survey. 

In this section, please outline the procedures adopted 
by the T.As and others in conducting the Walk Through 
Maintenance 3urvey. Please refer the sample attached. 

6. Annual Maintenance Plan.
 

Describe the purpose and use of the Annual Maintenance
 
Plan and the details given in it. Also please mention
 
how it could be used more effectively in the maintenance
 
of irrigation systems.
 

7. Annual Maintenance Plan Quantity Estimates. 

Descr'ibe, very briefly hriw the Bill of Quantities for the 
different items of maintenance works are prepared. 
Also, please mention the fact that the criteria used
 
would ho r viewed annual y and refined. 

lfiore
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8. AnnuaL Maintennnce Cost 

This section is common for all ISMP Systems. However,
 

the text has to be drafted to suit your system and the
 

Tnble VII-5 is to be prepared using the-Estimated Costs.
 

The Cost Est.irnates have to be attached. 

9. Maintenance DIiagram
 

The
The text is to be modified to suit your system. 

plans prepared by the Consultant need to be up-dated by 

carrying out field checks. 

10. Schematic Water Distribution Diagrams
 

The text attached is for the Giritale System which has 

to 	be modified to suit your system. The Diagram has to
 

prepared using standard conventions. Please refer
be 

the diagrams prepared by the Consultants for the
 one of 


Giritale System.
 

Location of D.C.Os Areas for Operation and Maintenance
It. 


Please prepare tables based upon the details obtained 

during the Walk. Throtigh Maintenance Surveys of the 
l). C. )s. 

12. Conclusions and Recommendations
 

In this section, please highlight the implications of
 
However,
the cost of maintenance and 	related matters. 


the implementation asp-cts.
emphasis should be given to 

developing appropriateSome suggestions are attached for 


strategies.
 

'A
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] IPLEM ENTATION OF MAINTENANCE PLAN 

.AN IFFEC"IT'IVE AND E:ICi('IENT ORGANIZATION IS A PRIMARY
 
REQUIRIKIMI'NT FOR ''IE SLI'(:cSSFuI, IMPLEM ENTATION
 

-RAN(;E D.EVEI,, i.IE[I. AND iPRoJI-CrILEVELI)IVISI()NAI. 

OR(;ANIZATIONS iHAVE T) BE INSTALIEI)
 

RANGE LEVEL RESPONSIIIILITIES 

-0& M ACTIVITIES IL\VE Br THE)10 e-ponnIrnIIrr ni"
 
SEPARATE. ANID IIS'INuT O)I:I'.LS
 

-SEI.E(IN( .\NI) L.AxIN(; i"\IPPROPRiIR ()& NJ SrAFF IN iJE
 
RAN;I. II.ii. ANI) l l(,.l l.M. I,
I ..

-PROVIDING RELEVANT JOB DESCRII'TION FOR ALL 0 &M STAFF 

-ASSISTIN(; 'I I'; 'l J I .I.I;I. 0& N STAF: IN TlE 
ESIAILISIINI' OF ()&M FI.1I)UNIS 

-JO(;:AIIONS OFIjIjII) ,ilIS SIIOLII,) 1I. AICEPTABLE TO TIHE MANAGEMENT 
STAIF, I'LiBIC AND I'POLI(;Y MAKERS 

.PROVIDING FINANCIAL, AL.I.OCAIONS AN) O'll ER RESOURCES 
SO.I(;ll1H' IllE lVISION.AL. 1,I1L PERSONNEl. 

-COMMIHLUN ''1OLARRI O.,LT I.I,:IEVI.; SPRI IS.INOF 
IMPLMI.N",IH N MINH.N('ANE WORKS,FVRI.N1NI,\TIVI * 


TO
 
-U.MImMI;N'IrAUI'I' )RMO TNI()IIVATI 'III PROJECT LEVEL STAFF
 
IN THi; I'I"()I',R IMI'I,. MI NI.\I ION
 

--FFl("lIN; PE.I()I ID'PI(I)N.S 

http:lVISION.AL
http:O)I:I'.LS
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-RESOLVING PRO)BIEMS REFERRED BY TilE J)IVISIONALFIELI)

UNIT STAFF PROMPTLYL 


Y 

.'ROVIDING APPRP.RIA: TRAINING COURSES TO ENHANCE THE
QUALITY OF MAIN Il.NAN(2; SR ICLS RENDERED BY IEHELD!NITS. 

-RECONI/.IN(; TiHl' NINII.NAN( 'I:SERVICE IN PAR WITI' OIIER
ACTIVITIES OF). T, II;DEPARI I.N I 10) INDI Ai- TIE NIAINTENANCFE 
I'ER.SONNIL I0 RE MAIN IN IRRI(GAIION S't SIi'MS A' LEAS FOR 
1io "fEAs 

http:RECONI/.IN
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PROJECT LEVEL REI)NSIBILITIES 

-ACCEPTING MAINTENANCE SERVICE RESPONSIBILITIES WITH 
GREAT ENTHUSIASM 

-FAMILIARIZATION OF THE COMMAND AREA WITHIN SHORTEST 
POSSIBLE TIME 

-GATHERING INTIMATE KNOWLEDGE OF THE MAIN SYSTEM 
COMPONENTS 

-REQUISITIONING ESSENTIAL TOOLS -Nrr) EQUIPMENTS 

-RECRUITING CAPAB.E AND EFFICIENT MAINTENANCE CREW FOR 
DIFFERENT ACTIVITIOS AND PLACING [HEM AT STRATEUIC. 
,L.OCATiONS ' 

-UPDATING 0 &M DATA 

4.0!ATING RESOURCE CENTERS SLICu .S METAL QUARRIES!SAND 
PIFS AND MECHANICAL UNITS 

-IDENTIFICATION OF READILY AVAILABLE S~rLLED WORKMEN 
WITHIN THE COMMAND AREA 

-REGULAR FIELD INSPECTION OF PROJECT AREA 
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-REASONS FOR MAJOR DEVIATIONS FROM THE PROGRAMED TARGETS 
HAVE TO BE FOUND INCON-SLLTAiON WITH TE 
EMPLOYEES/PERSONNEL RESPONSIBLE 

-USE OF "MONTHLY PROGRESS AND COST RECORDS" WHICH IS AVERY GOOD TOOL TO-MONITOR 0 & MAFTIVITIESSiOULD 8E -USED 
FROM fIIE I1IIIAL STAGES 

-MONTHLY PHYSICAL AND FINANCIAL PERFORMANCE SHOULD BE 
DISPLAYED IN FIELD UNITS FOR THE REFERENCE OF THE 
I'l-LICI CO;MIi,,\I 
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IMPLNI I)N STRAI'TEGIES 

-PILOr AREAS TO BE ESTABLISHED WHERE IMPLEMENTATION 
PREVENTIVE MAINTENANCE WORKS ARE 

OF 
CARRIED OUT UNDER
 

CLOSE SUPERVISION.
 

-THESE VENUES SHOULD BE WELL MONITORED AND MAINTAINED TOCARRY OUT "ACTION TRAINING" FOR OTHER PROJECT PERSONNEL 

-ONCE THE FINANCIAL ALLOCATION IS NOTIFIED, THE DRAFT
ANNUAL MAINTENANCE PLAN HAS 10 BE UPDATED BY
ACCOMMODATING PRIORITY ITEMS 

-PREPARATION OF ACTUAL COST ESTIMATES SHOULD BE
 
EXPEDITED. -.
 

-IMPLEMENT PREVENTIVE MAINTENANCE ACTIVITIES. 

-CONTROL AND MONITOR THE IMPLEMENTATION FROM THE INITIAL
 
STAGES IISELF
 

-PROPER RECORD BOOKS NOTICE BOARDS AND OTHER

INFOHMATION EXCHANGE DEVICES 
 SHOULD BE DEVELoPED AND
 
USED
 

-PERIODIC REVIEW SESSIONS TO BE HELD WITH THE
 
PARTICIPATION OFFARMERS AND OTHER 
 PERSONNEL 

-WORK EXECUTED SHOULD BE MEASURED PERIODICALLY IN THEPRESENCE OF EMPLOYEESI'AGENCY WHO EXECUTED THE WORKS AND 
COStING HAS TOBEDONE 

. 
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REVIEW OF ISMp IlIZOGRAM , CONSTRUCTION SUPERVISION 

AND QUAIlTV C()NTROI IOR TAs AND DIAUGITSMEN OF POLONNARUWA 

RANGE JULY 1990.
 

COURS. OBJECTIVES 

CW.	TO REFRESh ISMI' GOALS AND THE CURRENT STATUS OF 
DIFFERENT ACTIViTIES. 

r'o1 II:v] I,.W ISM . NND MID TERM EVALUATION AND 
RECOMMEN DAT IONS. 

TO 1I) S('-'SS ACCEPTABI.E PROCEDURlES FOR 
INVESTIGATIONS AND DESIGN WORKS OF D.Cs AND F.Cs. 

TO 	 REVIEW FUIND:\MENTALS OF CONSTRUCTION MANAGEMENT, 

& 	'1,O I)SCUiss \ I)AlI'\ IIE QU A..I'Y CON'IROL METIIOI)S. 

TO DEVELOP IMPRoE!-) METHODS OF PROGRESS MONITORING 
I N (lID.l? "l') (' Vll ' IFTF 1i1F Wc )J?ES WI TIItN TIlF ESTIM ATES 
AND) fIN'I'A(T I'l.'fl(i). 

C	To DISCUSS T!IE WAYS AND MEANS OF IMPROVING FARMERS'
 
PARTICIPATION IN IMPLEMENTATION OF 0 & M ACTIVITIES.
 

S10 1)1 S('USS I'BIl)IIEMS OF ('ON'IRACT MANAGEMENT WITH
 
SPECIFIC REFERENCE TO THE FOLLOWING:
 

LABOUR SHORTAGE, SUPPLY OF MATERIALS TO CONTRACTORS, 
ISSUE OF BLASTING MATERIALS, POOR WAGES FOR SKILLED 
WORKMEN, SliORTAGE OF GOOD QUALITY TIM"ER. 

L9 	TO DEVELOP GUIDE-LINES FOR IDENTIFYING DIFFERED 
PRIORITY REIIABI.ITATION WORKS. 

: TO DISCUSS METHODS OF FIXING PLASTIC GAUGES. 
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To 	 Chief of Party, SAI. 27.8.90
 

From: 	 Eng. S.H-alasirigam, 0 &M Eng ineer. 

Sub : 	 Review Session on Construction Supervision and Quality 
Control for T.,As and W.Ss of Polonnaruwa and Kaudulla 
Irrigation Engineers' Divisions. 

A Lwo days review session on the above subjects was held at 
the Seruwa 1[ote1, Polonnaruwa on the 9 & 10 of August 1990. 

All I.Es, T.As and W.Ss of the above offices participated 
showing great enthusiasm as this had been the first 
opportunity for the majority of them to share their 
cons tor'ucL,ion exp,,ir-ic's. The Tl,s igrn Engineers from the 
DDI's office had been present as resource personnel. 

DDT/ Polonnaruwa had been present on both days which provided 
encouragement to the other members to participate actively. 

SAI personnl, Pr'ojc.t Managcvrt and I. D.Os were present at a 
few occasions arid is!i.sted in group discussion sessions. 

Eng. S.H.C. de Silva, Consultant, was present on the second 
day and served as the chief resource person to lead 
discvussin ol ('ont ':,'lI. Milnag,m,nt and Qualit.y Cont.rol. 

Eng. D.P.D. Wickramaratne, C. I E. (Engineering Materials) 
participated as a reso,,rce person to review quality control
 
methods qt the field level. 

DD[/Polonnaruwa stre-sed the importance of the roles and 
functions to T.As and W.Ss in irrigation system management.
 
He emphasized that. T.As and W.Ss should work in close
 
coordination with the D.C.Os to ensure the active
 
participation of the participation at all stages.
 

Enig.s.I(.C ,l Silv;n, dl, in details how the I.D. personnel 
should maintain proIfssionalism in attending to their duties 
Unification of personnel goals and organizational goals was 
amplified by quoting examples from I.D. activities. Also, he 
enumeratpd the contract management methods in accordance with 
the accepted norms and the methods of achieving satisfactory 
results. Construction planning and regular monitoring of all 
activities were greatly emphasized by him. 

Eng. D.P.D.Wickrnmaratne explained the quality control 
proceires adaptahlr- nt the field level for common civil 

.engi,,n,.r'i fil wo rk" uo i I.Ve r d ill TS.I' 

(j
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Eng. C.F. Leonlardt, 0 & N Engineer, SAI discussed the
 
present. statrs anrr achieved in the ESI works
 
with the aid ,u'curatellpreta red and He
of y graphs charts. 
was able to focus the attention of all I.Es and TAs about
 
the quantum of work to be completed during the rest of LOP
 
(with and without. the anticipated extension of LOP) and
 
sought suggestions from them to accomplish the set targets.
 

Erig. D.A.S.Kulaseknra, Operat ion Engineer, reviewed the goals
 
and the different activities of IS.P. The interrelationship

between the different activities and the contribution of each
 
of them to achieve the overall objective of increasing the
 
productivity of thro systems were explained to audience with
 
thri :1id of tin~rilii,
 

Eng. S.Balasingam, 0 & M Engineer, discussed some of the
 
recommendations and 
comments made by the Mid Term Evaluation
 
Team.
 

During the field visit on the 9/8/90, the participants were
 
shown Lhe me thod s of identifying Differed Priority

Rel)iii itaL.ioti wo'ls from are-as which were rehabilitated
 
during 1987, 1988 & 1989. Duiring this visit, it was also
 
possible to 
highlight some of' the avoidable construction
 
faults, and met.hods of effecting technical adjustments when
 
EST worls :tre ('ar'ri, I out inu fut iire.
 

The following itomi would be commonly accommodated in the
 
estimates of Differed Priority Rehabilitation works.
 

L Ai.jilI41.mnt~ iii Ilh, Dry !hil,lh l I;ac'liing where small stones 
were used arid i III Iroe 1's pI a- were identified. 

M|onolithic conit riact ion joints for drop structures 

Providing earthwork and turfing or extended rubble pitchingoJr ,Iry ,'ill~t,1 t p:i,'h i iiu for", I'€ .eps ruc'turesq rnd regilators to 

Stiit. .1ie sit. c',,d i ti Otis. 

Earthwork and rubble packing have to be provided forstructures which are completely isolated from the canal 

banks. 

Grooves for plannking and lifting gates to be provided as 
per approved t .11) plans. 

Restrict the height of the head walls for the turnouts to
 
sui t. the operat.ional levels. 

Rvetrict t.he height of the retaining walls to suit the 
f. s.d. 
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All ends of the retaining walls and ruibble packing should 

be %VIa:.eA=-&pd keyed into the banks. 

Group discussions were held on key issues which were 
impeding smooth implementation of ISMP activities. The 
agrr,mrntL.s ra,',, hd tythe di fferent groups were 
di.ri'i,.sed with the Other pa;rticipants and the following 
consensus were accepted for implementation. 

IMPROVING FARMERI PARTICIPATION IN OPERATION AND MAINTENANCE 
WORKS AND )CONSTrIWCTION ACTIVIi'rES FROM INVESTIGATION STAGES. 

1. 	 Obt),ining prioriLy list from F.Os by 'r.As through D.C.Os 
before commencing investigations. 

2. 	 Inform the dates of investigations to farmers through 
F.Os, nrid .e I h.t. the fri rme rs are availnhle .in the 

3. 	 After framing up proposals, these will be explained to
 
the farmers and after agreement, concurrence will be
 
obtained in writ irtg from them. 

4. 	 Finalize the estimates and announce nature of work and 

amount involveI in D.C.Os' meetings.
 

5. 	 When the work commences at site, D.C.Os will appoint 
representatives to communicate with I.D staff. 

6. 	 A Ioghook will I,, maintatined by the department at sites 
to issue instruictions and receive requests from the 
F.Os.
 

7. 	 Prey i lo hiher yt' t, for- m:,.;onry and concrete works when 
Lh ',tiiril. i I i , '.;, f .ich %,,rks are limited to avoid snag 
in competl ing lhese works by the D.C.Os. 

8. 	 l.ssu ing water rir itnaut.lhtrized ]ands to be regulated. 

9. 	 I.Es have to Irengthen the understanding between F.Os 
awil t.he, rit ;- ' by hir ing joint review meetings. 

10. 	 To develop lietter integration, youths' involvement 
should be promot-d. 

1 t. 	 All -liraimad:;,i wIrl:s have In lie carried by the F.Os with 
the active participation of all field staff. 

12. 	 Irrigation Department or any other organizations should 
provide suitable training to skilled workmen to update 
standard. 

lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle



EXHIBIT I1-5
 

Sheet 5 of 6
 

13. 	 All farmer organizations should possess a list of
 
ro.90rc1 . 81 181a1 e witIh them. 

IMPROVING CONTRACT MANAGEMENT AND PROGRESS CONTROL
 

D.D.I. and I.Es's roles
 

1. 	 For small canal structures, higher rates to be provided
 
in the Engineer's estimates to ensure good quality and
 
satisfactory progress in D and F canals.
 

2. 	 For all skilled workmen, higher wages to be paid to
 
infltience Vle,,m t.o be ni a hlble for ESI works.
 

3. 	 Abandon i ig ,, I I i \at i on during Yal a season where large
 
volume of work to be carried out should be looked into.
 
Providing emjl oyment to compensate those affected would
 
be pos i h e.
 

,4. 	 Superiors should issue specific arid strict instructions 
to field staff regarding quality control. 

5. 	 Auditionra] 1 .. S. or gnu' lenders are required for site 
stperv i siun. 

6. 	 Apuroval of 'tI imates Iu'ive to expedited by I.Es/D.D.I. 
to enable T.As to attend to their works. 

T.As'_ and W.Ss's roles 

7. 	 On approval o)1 nst. imates, T'.As have to prepare T.B. 1 
forms to assess the mat(erial requirements. 

8. 	 Once the tenderable amounts are determined, T.As are 
expected to prepare construction programmes in 
ronslti.t ion with the rontractors and D.COs. 

9. 	 A]l. conlr'a't. nlg agencies are required to appoint agents 
who would be available at. the sites until completion. 

10. 	 T,-mpor;,ry .,1ore.s( to he e.,st blished to facilitate issue 
of s.or,. .iib-iu'oje t.wI,'s . 

11. 	 Maintenance of Logbooks at sites from the commencement 
oF work ,nt i1 c'ompletlion in which a]i instructions and 
obse rva iotis nre gi ve,,. 

12. 	 W.S-. h \'r, to hi, n\a.in h1i- for n longr duration at 
work sit.o's. Instrut :tion, to this effect and 
arrangements for their availability have to be made by 
I.Es and T..\s. 

L) 
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13. 	 Prompt payments should be made to all contractors at
 

regular intervals and the "[.As take positive actions. 

14. 	 For errant contractors and D.C.Qs, advice and warnings
 
havec 	 to h,,-- ivevt, 

15. 	 All T.As are e'pected to maintain approved progress
 

Monitoring Formats and these formats should be made
 

available to I.Es and D.D.l on due dates. 

16. 	 ''rain ing s, ioem- have to l,, organized for D.C.Os in 
contract management and related fields regularly.
 

IMPROVEMENTS IN (AIALI TY CONTIROI, ACTIVITIES 

1. 	 Additional s,rvey instrumonts would be required for 
checking 1evel:s and sett ing out purposes. 

2. 	 TrarlsportL fncil it. ies for field staff have to be 
i 1111)f'O 'C(l. 

3. 	 All (1.serit.ii i'n. rrt tiont materinals and equipments have 

to be issued by the department. 

4. 	 Final payment anl retention money should be strictly 
made after I.E's inspection and satisfaction. 

5. 	 (c'n,, : 11ants af ,i have to ,,,,,et the field staff at 

work sites and(1 :thlvi.e tihm. 

6. 	 Specifications of works have to be displayed at
 

work sites for the benefits of the workmen.
 

7. 	 1ito'.l,ive.s :lrc ccliii red for ('1ie(l staff. 

8. 	 For errant contractors arid D.C.Os warnings have to be 
issued in wait ing. 

9. 	 Regular review sessions have to be held to maintain
 

quality of works carried out by D.C.Os and contractors.
 

10. 	 Higher officers should inspect works and furnish
 
recommendat iotl and remarks.
 

http:1.serit.ii


MAINH. 3YS'Ei (IIEAD WO KS/HAi/BRANC1 CANALS) 

' * , IPOSITION ON ' 
SCIIEME CANAL , TYPE IREACH(KH) 131 DEC. 1991:
 
------------------------------------- ---------------- ---------1

!GAL OYA SIEfAtIAYAKE I DAM 10-1.07 110% Complete
 
'SAIIIA II/W Draft'documents
1 11311,' 1/C 0-4.0 :under ecrutiny.


ltC II/C 4.0'-3' .0 do 
IIC .0-11I.2 do 
lIMlI1C !t/C ' 11.2-16.0 do
S,13IC : /C 16.0-20.0 do
l.r'll; , tl/C 120.0-24.0 do 

I/I; I24.0-28.0 1, do 
[,PtW H/C 128.0-32.0 do 
LoHC H/C 32.0-34..4 , .do 

IIIIAItA B/C 0.0-5.0 do 

BRANCH CANAL B/C 1 5.0-10.0 .1 do 
B/C 1,10.0-15.2 I do 

HAII[,t B/C 0.0-4.0 do 

BRAtICII CANAL B/C .4.0-6.0 ' ;do' 
B/C 6.0-8.8 doP/C 8.- do
B/C ,1.10-15.4 1 do 

(3.UIIA(',[Q,/1,A/C 0..0.'-4 .0i, do 
BPAIIGI! CANAL B/C 4.0-8.0J do 

CAIA[, To nIILET - do
B/C " 0 8J 


:WE-KI.[A(.(.I)A TANK 

ILF,T CAINAL TO B/C 1 0-2.40 do 

C lI'YAIITALAWA 

I 1,A 1, 
IIEADW(IKS 1 

HALATTE BC 1. B/C 10-4.802 I do 

WIE,R.MA T AI.IK LA M o 0--0.65 7 01d o 

AI.IH1AII'rlI11AL BC B/C 1,0-1.0.2 do
 

CAIIALYA'AIITALAWA :B/( 0-8.77 do 

BR.l CllL , .. 
a' a.I " a o 

,(.,AL rYA aWl,Ii/C 0.0-3.0 INo Work done 

I I!111/13 16.0.-7 .0J Co1 a3.0 do. -9. 0 
(S WE EP f a a1 0-12.0 a/C * do 

a a al~If/(,' 1,/t ,t_ 3F3. do17. 0Jl'l/a .
13.0- 19 .0,,:o
 

[ill, I/C doI-4.0-27.91 

,
I1IMlIC I II/(p 1 .03C- do 

a-- -------- do----

http:I-4.0-27.91
http:4.0-8.0J
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SCHEDULE FOR WALK THtOrUGH hA rtrFIANCE iIIFPVY OF D(Or - (A[, OYA LB 

I' A .( V (Ile (I)"1'' A 'I'I, [ 1
 

DCO : FIELD :COST M1tAINT !ISSUE :BOP
 
No NAME OF DC(O NAME OF TA IR :E:'T PLAN :TREE
 
............---------.... .. ----------... 	 .... .... ..........................
 

1: LB 1A 1AAIIT'RA :. P.TIYAIIA(,/":,.9 .91 V31.12. "1:31.12.91:.31.12.91: 15.6.92: 
D 'l(AL[,A :TMPAPA.'AII ,, r do do do 

2 IW) 1,..,, :1 (h- (II, i.1 do do
 
3 LB 4 ,do do do
 
4 ,',5 h' rio do
 
5 LB6F3 ' dJ', d o do
r)-	 do 

S T,ll 7 ( nipp,.i ) ,I,, rl, 	 rh- rl r, :l'do 

dr dBr) doiw'8 l~ 7 ( I I. tc ,r, : do
 
8 3 ALBAHlASIR.EPA/ d.o do do do do
 
9 LB 10 DHAPMADASA do d o do do do
 

,io LB 11 do 115.1.92 :29.2.92 :29.1.92 :15.3.92 do 
1ii LB I1A &B do d,-, d o do : do do 
:12 :LB 12 do' do do do do do 
:13 :L1314 (I -I : rt,-, , do do 
14 :1,11 P -, 	 I, '.....p' 1. .9 3 1 . :1. 92 1!,.,I. 92 do 

113 1. 
,16 UB I d'-, d':' dc;, do do do 
:17 UB 2 d,, d,- do : do do do 
:18 rlB1 & 5P 15 .3 . :30.4.92 do 

:15 :LB 	 4J,-',t.o do do 

5,4 	 d,o :30.4.92 :30.4.92 
:19 UB 7 do d,', do : do : do do 
2 11R 8 & 8A : ' d''rl', -., do •do 
:21 rl. 9 & 1 ( r,:, do do 
:22 :1113 1 1 d.15.4. 15 ..92 15.5.92 15.5.92 do 
23 UB 12 (,1,', , d : do do do 
24 UB 13,14,15,",1 d,:, do : d-, do do do 

AWPWTSCW) 	 2-.2
 

http:115.1.92
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SCHEDULE FOR WALK THROUGH MAINTENANCE SURVEY OF DCOB - GAL OYA LB
 

ITARGET
! S DATES OF COMPLETION 
* I---------------------------------------

:DCO: FIELD :CCOST IMAINT :ISSUE IBOP
 
'No I NAME OF DCO NAME OF TA IWOlK 'EST 'PLAN :TREE
 
25 UB 17 JAYAWARDENA :30.9.91 :15.1.92 :15.1.92 :31.1.92 31.5.92 

:26 M 01 dc .I.. of 

:27 1M2, 3 & 4 drJ .. ., ,
 
28 M 5 d., of , ,t,
 

:29 :M 5.2 do to :31.1.92 131.1.92 :15.2.92
 
130 jM 5.4 do I1 I of to,
 
,31 :M6.7 do
 
132 M 8 do 19
 
:33 IM 9.11 do 1
 
134 :M 12 do 
 1 
135 M 16 do
 
:36 M 17 & 20 do1 I o to o I
 
137 :LB - 19 & 20 :MAITRIPALA t ,15.1.92 115.1.92 129.2.92 1
 
:38 :LB 21 & 22 do . ....
 
139 oLB 23,24 & 25 1 1 , .....
 
:40 :LB 29,30,.31, do , ,, ,
 
1 32 & G-1

41 'G 3 do
 

142 lG 5 do of 31.1.92 :31.1.92 '29.2.92 
,43 G 6 do , ,, t 
:44 (G 4 & 7 d. of4 5 ,'" 1 03 d .- t t oI I I 
146 ,( 2 & LB 27 d , ,f 1
 
147 G 11 do , ,
 
,48 G 9 & 12 do ," 1 ,
 
149 f& G 13,14,15,&16: do , , I i I
 

1PEAKUM 
:50 iPADDANGALAYAYA do '15.1.92 115.2.92 115.2.92 15.3.92 ,, 
:51 : JHUNUGAMA d,- . .... , ,, ,, 
152 1LB 34,35&36 do . .. ,, ,, 1,, 
:53 :LB 37,38,39 do ... . ,, ,, 
154 LB 40,41,42 do ,, , , ,, i, 

AWPWTSGO 2-33
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SCHEDULE FOR WALK TfUROCGHI tiAItrrEtIAtICE SURVipE7Y OF DCO8 - GAL OYA RB EXHIBIT IV-1 
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,, 'rAR'r PATE OF COMPLFET[ON 
........... 	 ...........
 

DC,0 

No : NAME OF D) O 


1 :RB I - 6 
7,3. I ,GI&2 

3 G3,4&Tai / 
Gzd z I.i.,1du r1r 

4 V-1 t, 9 

5 V 10 - 19 

6 -BR A-16&16A 


Darnri, a Br Ch 
7 :RB 20 
8 1 1 to 4 
9 WG 1 1o 9 

:10 .WG10 to 12 
11 WG 13 to 18&tai 

end )ofWO, 
:12 :RB 23,.6,,271 1 ,, ' I,, r .' 


,,33lI,33h3 

15 :PK 8
1 1.,o, 
16 :PK 9 to 12 &5 14 

17 :PK 13, 15 t,-,19 
:18 PK 20 to 31 
;19 :RPB 31 
20 TA 	I t,:,17 


3 5 A 


:22 :AK i 5 
:23 :AK 6 to 8 
:24 AK 9 
25 :AK 	10.
I -,-
26 tRB 'dM2 ,5 29,"v:30.:27 :RD 	32 

28 :VR 1 t,- 7 
:29 :VP 7 tr' 13 
:30 :KL 6, 13 to 13 
:31 :PB 35 
:32 :SK 4&KL 14 to 
,31 Kr, 19 t.- 23 
34 F.1, 1,.30..: .M , 

:35 ;3K 5 t,- 13 
:36 :SK 14 to 18 

FI EI61. c,:V, MA I NT ISSUE 
lIAME OF TA WORK ,EiT tPLAN -TREE 

M Kairapattii- :30.9.91 :31.1.92 31.1.91 115.2.92 
riI1:i 

do 

,d],'; 

do 
do......... 

d,.........
 
do 


I 

.........
 

, 

.... ,, ,, 

.
 

.........	 ,
 
SA Jabar/ :31.12.91:31.1.91 :31.1.92 :29.2.92 
N Sirnarthrby 30. 9.91 :31. 12. 91: 31. 12. 91 

do 

dIt 
...
,1," 


do 
d,-....
o.'
 

do 
d,,
C, 
do 
do 
dc. 
do 
do 

dO 
d 
do)"

.do 


:MHA S' thi-.r/ 
1,.1ndn 

d, , 

do 

18: do
d, 

1.....,
 

do 
do 

Note: 1. DCC) riaries for FP a.re 
2. Only cerina NoF-. Ire 

AWPWT 3_.,0 

:31.12.91: 31.1.91 :29.2.92 ,, 

.... 

.... 


.143 .. 


...
 

31.1.92 	:29.2.92 :29.2.92 :21.3.92 

.... 


. ..
 

. .. 

721 3B 336A 


:29.2 9'/' :31.3.92 :31.3.92 :15.4.92 

. . . ...
 

.. . ...
 
.
 

...
 
3..
 

:30.9.91 :31. 12.91:31. 1.92 :29.2.92 
31. 	12 31 . 1.92 :31.1.92 :29.2.92 

..... 

.. 
,, , , .

31. 	 1.!1 -,1..92 :29.2.92 :31.3.92 

,. 
,, , , , 

not reco,-rded yet as per amended DCO 
given above 

2-34 

:BOP
 

:31.5.92:
 
, IB 

,
 

,
 

,
 
,,
 

,
 
, 
,
 

, ,
 
.I
 

,,
 

:31.5.92,
 

. 

,,
 
,, 

Plan. 

http:31.12.91
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WAEK THM(IIJG M.A INTEtAtCE SiRVEY 
(MAIN Ati' 11RANtI ClIA1iIIIEI:X. (,Ai, ('YA ': i,,HEME 

ITAIM(IT lATE Oi' CotrI.ETrIoN 
I I----------------- ------------------------

NAME OF SCHEME FIELD COST : IIAINT I ISSUE 
No CANAL REACH NAME OF TA WORK E.IEST PLAN TREE : BOP 

S 0 F A IIAYAr,E AM.AIBAil.EP A 3 a.l . 1 w.'3 .9.91 

SAtULDT[A HEADWORK : 

2 RB11C :H KANA"ATHI- :30.11.91u31.12.91 31.12.91:15.2.91 :15.5.91
10-13.0 KI IPIILAI
 

3 :I li 	 :;A 330AI.AI:1.1J.91 .O..91 1,30.9.91 15.2.91 :15.5.91: 
18.0-35.2(4 IM :I 

4 	 LBHC A 1AP3ASEI ERA 30.S.PI 31.1.92 :31.1.92 :31.12.91:15.3.92, 
0-34.40 KtM : 

S IIIAA PC AMARA:, E EIA 31. 1:. .91 31 .1.92 :31.1.92 :29.2.91 :15.6.92, 

6 :MANDUR BC JAYAWAFPDEIIA 31.17:.91:30.11.91:30.11.91:29.2.91 
0-15.40 KII 

7 	:GOIIAN;I'I
[,IA .. A1' [AlA :30.13.'41 :.30.9.91 :30.9.91 :31.1.92 15.6.92 

AWPWT-'5G( 

http:31.17:.91:30.11.91:30.11.91:29.2.91
http:31.12.91:15.3.92
http:1,30.9.91
http:31.12.91:15.2.91
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AIIIIt.AL tAitirtFAtlE PI,AtHIS & COST ESTIMATES 
I'lrITARY SYSTEttS - RBE 

-F!EIhL).00,T MAItlT iISSIUE IIOP ISinhala
No IIAIII: (.11 I.; :W PK MST % EPLAII %ITPEE %%, ITrnraa II------------------------------------ a -a 

ATI'AMAITIIA ,l.t 100 100 100 P 0 
1.11 t,T 4:A llIA hI.
 

4 IATAIIAI1IA ltx) 10 
 1 100 1 100 I 50 0 

a I 

i 1 6 0CE.IIRAI IAtIAL 100 100 100 1 100 1 50 1 100
* 1HPIA1AIo[II I I g t a.A1oo . 10 10 500 a io a 5
 

6 DAIIAIIAVIELAA
a '11AIAlh.a ~lhl 1001)~t 100 50 0 Il K 00 100 1 5 I: 

a1 I.BBAVIIAA 10t 100 100 100 50 : 0 

16ILIAI.,AIAlE[)I. IAYAYA61, DA~lAMIIAGAYAA : ioo,t 00 : 100: 100:50:10 0 100 100 1009 50 0:0 
9a :TIJAIKAr.I'ITAIA ,-V I lt.i 1y0 100 50 011 [l.L~QA', 10.0 ]~ . : 100 100 1 ;0 1 0 

ama K =, a a aa 

http:AIIIIt.AL
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EXHIBIT IV-5
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ANNUAL MAINTENANCE PLAN AND COST ESTIMATES 
MAIN SYSTEM (HEAD WORKS / MAIN / BRANCH / CANALS) 

: : ,, IPLJSJL'ON OH 
SCIIE, : AtIAI, TY PE R1EAGA1 (Kit):31 DEC. 1991 

PAI 1A}',.KP-.At'A 1 lrlrl'l : l/C f'. 10. 5 100" 
S 

r ,Complete
 
3AMUI.VA :11-I 1 .,--1 1 .139 F i-,l
1I'.,l11 -I/ print 

.)- EA:VT l/' F.'0-9.2 under prorduction
I,2 A110 It, 4. 2 -b. 9 do 

:11 Ii /P 1 t/b, ./0- 4. Ill do.i 1,lilt IIV/II I I, 1,'lI 1 .o d oC; o...o.-
11III. ' IA ,/ do1/(i.'J-8. 


litI ll''l:'ll ll" '.r2 .11f-4. .in 
g 

do 
I'
 

I I AIE I0,'1 1. -1.1- 111.0" compIete Iillqll:~~ 1 100.74.". iomplete€ CiI 


IIIIilIIRI'YA :Y(.,IA II,A ( 1YE) il; 15. 113 10 ', Complete
l,- i :0 . - F i nal printll,1'/(' .04 .1i 


I;
IlI 2 l ill"Y ',l-i(:1.11-13 :,Ander iroduction' 
:1;AIA tillA L; :o. -. . do 

/I I 1'AIII0IIIIA. .1.447 Cr ,l teI,,Ill./l ,..I- 1 .3 print 
1I, 11C 0. 0 -V.(I. 0 under production', 

/1 0. F3I -7.50 do 
II1,1w. do 

II/C , - 6. 
4 

http:3AMUI.VA


Exhibit,2 ofk 

ANNUAL MAINTENANCE PLAN & COST ESTIMATES
 
DISTRIBUTARY CANAL SYSTEM SAMUDRA SCHEME
-PARAKRAMA 
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ANNUAL MAINTENANCE PLAN & COST ESTIMATES
 
DISTRIBUTARY CANAL SYSTEMS - MINNERIYA SCHEME
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ANNUAL MAINTENANCE PLAN & COST ESTIMATES 
DISTRIBUTARY CANAL SYSTEMS - GIRITALE SCHEME 
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ANNUAL MAINTENANCE PLANS & COST ESTIMATES
 
DISTRIBUTARY CANAL SYSTEMS 
- KAUDULLA SCHEME 
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IHRIUATION SYSTK5 HAHAGIBBHT.FROJICT 

ANHUAL MAIITEHANCI COST OF HAIH 8Y611 CONPO1IHTS 

:, : 2 , 3 :, : 6 i 7 , :i,1 11: 12 
HAHI OF :COAMAHo :(:ONHMMAKD IPR TOIAL CiVIL:COHTIGEH-I TOTAL I ADMIH, I TOTAL !COST/AC COST/HA:HIAP WORKS:HAIP 

SCHUE AREA IAREA C: C5: COSTOSTIIAHIRI,Cis I DIRECT I COST 1 HAINT 

ACRES :IIECTARES COST I.IYll (IPT Re. Re. I COST I s. COST 
I ag -... o......... 
................... .. .................... 
 .. --
..... . . . . ................ ..-- - -.............--- - -- - -.............--....
 

S I S 

I :GIRITALi 7,340 2,941 181,049
I 455,393 1 642,442 46,149 688,891 1 339,304 :1,028,195 140 346I I I
* ,a g I a 

2 'IS$ 211,24? 
 8,1I 500,451 985,909 1,486,360 191,464 11,593,124 785,011 :2,378,842 111 290
 

3l10IRI6A 23,612 9,584 IT1,632 1,149,952 1,320,584 15,118 :1,416,062 697,463 :2,113,526 1 891 221 
aI, I 

*,IaIIII I ,1 

4 :IAUDULLA 10,824 4,382 452,p11 : 11,1116 :1,323,123 95,662 11,418,785 698,804 12,11,599 196 483 
a I *"I
 

* I 
IIISIII IiI

5 IRFE 
II 

., 5,553 2,248 502,151 888,11 1,390,332 100,521 :1,490,853 1 T34,301 :2,225,154 1 401 990
I
 

III IHTlfMAIE I!
 
II I i I

,
 
6 :GA OYA 1B 61,758 : 25,000 

I 
:COST V8PR FREi'ARATiON 

I I I I 
.
 

I 'GAI IlRB: 34,14 13,9517 :COST ISTIATI l'APIR FREI'ARATIO I , I*I I I II I I 

III : 
 : :
 

ITOTAL .163,860 :66,338 11,812,300
IIIa I II 
4,350,541 :6,162,841: 445,513 15,008,414 13,254,891 :9,863,305I I I II I I I I II 

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

.........
 

SO A RI 

FO(OLKARIIHA SCHEME rOImNIIARIIA 4 ROE POLORHARUHA 4 ROE 4 GAL OYA SCIIENIIS 
........
.. . . ... .... 
 ........ 
 -.-.............. ....... .....
 

AREA 62,983 Ace 61,636"Act 163,860 Acs 

TOTAL COST 7,638,152 9,863,395 23,923,560 DUGET FOR 1IlI'
SCHEIHS
 
IASIIHIII AYERAGIROF
 

COSTIA,9 
 123 14r, RB. 146/Are. .
 

Rote: For I'dIr,rumi 4(d1,rmrl'j S,vr, tli r,,mvn4 hrr' taken DCOhp bme.n rrmin 
Walk 1hrolJeh Survsyc mtich req'lirelrthir:r adrULiry.:r con11rtiLion, 

ANCHSCe5 
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EXHIBIT IV-6
 
Sheet 2 of 7
 

ANNUAL MAINIENAnCE CUSIr orl)Tiq SISIEM - GIRIIALE SCHEME 

------------------------------------......-
............f --
0oC01 OCO 1 COUtlAflO AREA 1LAFOUR [NAT/EEUP.':OTAL I UNIT COST I.
 
N. 	 NAE------------------- :COST ITRAIS, !CsT. 


I I Ila I Ac :R,. ICOBr Ri. -IRs. * IPER Ha IPER Ac I
 

I1 IPURAIIAGAMA 430.60 I 1064.8 1 1431568 I 38,96. 1. 182,528 1 .423. 1 171.54 
I 
11 : I I -	 ': 

12 1ABBOPURA 1 212.50 I 675.00 I 18,79 29,61 1121,1681: 448.59 1 77.B1
' 	 ' ' I I: 
I I 

13 IPARAKUM 189,35 1 27.28 I 29,738 11,928 1 41,655 1371.74 158.44

1,11 , I I 

I 4 :KADAWALANEWA : 248.55 I 595.8 1 91,358 1 32,3501 129,788 1 539.18 1 217.98 !(1) 
I 

, 	 I* I I1 313.0 1 I1 . ) 
I III , i I I 
1 IBEIIDIEA 126.9 8 51,4598 22,29567,25,. 41.4 1 219,17 
1 6 WJAYAIITIIFURA 1449.40 1 1110.50 164,960 1 .19278 223,231 1 496.73 1 21,1.2 11 

11 ,ItIAIIASEN I 	 25,225I I I286.68 II 518.59 84,558 I I 189,75 I 531.34 1 215.83 I 

I I I I I I I 
18 IFURAIIA 1ISLIM 

I 
211.35 1* I 	 522.P IV0,I69 33,02i I 133.189 1638.14 I 255.13 "(2)

,I 	 I I 	 I I I 

1 9 IIIAGAFOU:IA 201.28 1 47.00 67,768 1 23,561 1 91,320 : 453.808 183.74: . 
l, I I 'I 	 'S S I 

I .I 	 S S 

118 IUIIAGALAWEHERA 277.60 1 735. I 1171,4 37,131 1 154,678 :519.72 21.4
* 	 I I I I I I 
ill CHANIDIINA'OYUA 210.R I 601.C3 11.,400 1 38,785 I 149j265 536.92 1 217.27 1 

112 IIAIALLISAIA I16.88 1 361,8 1 75I, I 23,200 1 98,2531 672.95: 2i.16 :(2) 

TOTAL 
 , 2?.95 I 7140.70 11,132,276 1 369o,3 11,581,228 505;49 :284.52: 
SAY 12771 Ila11343 Ac 1 I I 

lllll~--------" 

Average Cost per Ac. 1,581,22/1,348 2 Ri, 284.53
 
1.All paddy lots of ertent 2. Ac
 
2.Re-use of water fron anicut (Independent water supply)
 

amcdcDo
 

/t
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AfNlIUAL
MAINTENANCE COST OF DCOs SYSTEM - INtUER1YA 9CHEME
 

--.....................--
 ...----- ........-------- ------- -..........-.--


IIir111 prfl 
 On"fflAREfi ILApnIUI IMll/rIIIP. ITOTAL I UNII ,UST I
 
INo., WA.E ,---------------COST I-------- ---- .
IITRAN1.ICO9 

I I I Ha I Ac .Rs, ICOI Rls,IRI, IPER Ha 1PER Ac I
 
I---------------------------------------------------------------I
 
I I 1ULPOTIIIWEIA I 423.45 1045 I 96899 1 
 49975 I' 127765 I 312 I 122 1
I II I I I
I. II
 

12 1IOIALAWELA 589.74 1 1434 I 
3929 I 53975 I 15,665 1 271 I 119 1 
I I 1I I' ,I 

3 rUMlARAGANA i 233.99 1 575 I 185153 I 49769 I. 153922 1 661 I 269 1
I II 
 I I I 
 I1
 
14 IVIItARAIiWATHA I 664.16 I 1640 I 246899 I 
 91549 I 33943 1 511"1 20b I 

* g*,II I I
 
5 IIIIIIGURAI:DAMANA 1 6.991 2462 122377 1 47499 
 169076 171 691
I!IIIIII
 

6 IUALAHUNA GEMlUII 469.15 I 1159 1 171684 1 5734 1 229941I 4091 198 1 
I I I I I I I I 

I 7 IHISSAIA 141.50 I 1091 1 132957 I 25431 1 156397 I 354 1 143 1

I II IIIII
 

1 IGALAHU11A 74.
VJAIN 24,80 85 1 1677 61 394,14 187243 1 391 1 159 II I 

1 9 ISAIISUNGAIIA. 397.97 1 983 14?556 6635 21921 1 521I 210 1I I I II 
 I
 
Itt I I* I 'I:11:AUDULLA 369.21 1 912 185167 I 51473 1 156642 424 

., 
I 172 1* S I 
 '
 

Ill IRAJAELA 664.8 1 1640 1 252261 I 
 185465 1 357726 539 1 21B 1 
I 1 I 1 1 .1 I 

:12 1NVAIISUHPO:UIUIn: 
 747.73 1 1B47 I 153650 I 63996 1. 217456 1 291 t 119II I I II
 

113 HINGUlA.A 1 698.56 1761 1 86929 I 35755 I 122684 1 179 I 7P II I 0 

114 :MAIIASEN I 361.44 1 093 1 196731 I 69371 1 265981 I 735 1 298 II I I I I I 

115 1YODAELA 1 535.21
* I 1 1322 1 96433 I 51915 142481 277 1 1121I I I I 

116 :YAIIYALPOTAIA I 412.19 1 1019 996495 I 49953 1 136438 3311 134 1I I I I I I 

117 :PERAEU1 I 30.60 I 1664 1I 146511 I1
I II 

41626 1IB19197 1 4317I 177 1 

110IIIATAIIUIA 65.10 1 1671 1 194779 1 42497 1 147275 1 224 " 911
1 : III I II 

119 IDIYIILANI:ADAIELAI. 237.93 1 507 1 64719I 21639 1 6558 1 364 I 147 1
 

I IDll~t 1 95M1.77t 12313.1.P1. 17,47P,170 11 ,003 ,355 13,47,,40U3 1 7,467 1 39821 1
.................................... I
... ..... ....... ...... .......
 

Average Annual Iaintenance Cost = ',473,43123,731 a Rs, 146
 
amcdc0
 

http:12313.1.P1
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ANUAI. MAIflIEIAIICE COnr OF ON; 9YSIEtI - FA'WRAYIA SAUDRA SCHEME
 

--.-----------------------------


IDC I 	 :1 ADPI)R i1aIE1OUP. IllfI. . I tNIT EOST Inyu rIInID An 
o.I 	 ................... i :n. IS I...........------------


I la I Ac :Hs. :(qST Rs, IRs. IPER HA IPER Ac
 

! IA11PA:;oAHoA 443.79 1iI 176,753 1 52,250 1 229,900 1 516.1 I29,75 1 

I SS I I I I 
2 :AIUIIWEA 1 364.5 1 909 195,6?9 52,658 1 246,251 1681.171 I215.83 I
 

1 3 IWEERAPEDESA 1 22.3 I 55 I 17,6co 4,68 1 22,291 1195.52 I 403.64 
I II I Il
 

1 41 2 ELA DCO 93.7 1 231.5 1 26,5O 114,709 41,2181 439.71 I 177.971
 

1 5 1 4 ELA OCO 1 145.7 36 1 40,01 1 19,6581I 69,781 411.52 I 196.3 I 
I I I I I 

16 IMANII.YAMPITIYA 414.33 1 1924 1Ilb,18 39,9166I 159M 314.18 1151.31 . 
: I I
 

I1 IGALIIAMPARAWA 1 271111 119 1 128,5-9 1 71,509 1 201,931 697.29 218.16 "
 

18 VIJAYARARJFURA 442 I 1972 1 l5,1 69,90 1 255,789 1579.51 1 234.16 1 
* S 	 I S 

o9 SIIIIARAIAPURA 1 418.6 135 1 05,258 35,91 121,151 20.42 1117.951 
I 	 I S II'SlItIII I , 

11 :P!IALA M~IA 359.1 1 809 i 69,700 1 42,38 I, 132,89 366.91 1146.48 1 
1 IELA S S S 1 

111 IMIOARAEIIA 1 108.6 i 465 I 68,8?1 26,105 94,96 1 593.19 1 204.691 

12 :PA;IAnh 216.12 1 1 ,00 36,201 1 134,199 404.611 196.05 IRMEUIU- 684 1 

1 IUPA i I I
 

113 :FALUGASDAVWflA 511.75 1265 1 141,350 7f,001 1 212,151 1414.461 16.71 1
 
* S 	 I 

1 ItS 

:14 SEDAGAM 1 656.67 1 162 1 257,7?7 62,100 319,909 1 407.14 1 197.11 1 

:15tnYSAUr~IIf 1H 25 1~ 79,M9 : 31,700 1 122,8e8 1481.571I 194.92 I
 
I 	 S I 

lB 1 57,15a:16 :VIJAYniinrURA 1 4451 171,009 1 16,158 1 423.16 1 171.12 1
 

S 	I SI I 
III :si11inPURA '102.12 1 741 1 62,9571, 35,109 1 97,758 1323.55 1 138.06 1 

16 ITALPOIA 1 216.19 1 534 1 135,158 36,208 1 41,359 1653.92 264.711
 
* 	 II I 

I I 	 I I
M:1LANY.APURA 1 244.01 1 605 1 101,7e3 1 3,6,8 1 115,768 1431.76 174.71 1 

:20 1WEERAPIIRA I 263 1 65 114,1?0 36,259 150,350 1 571.67 1231.31
 
I I 	 I I 

121 ITIIIAMPALA 151.95 1 315 1 74,908 1 27,208 1 102,180 612.37 272.27 1
 
* S I S 	 SI 

01 IS 


122 :GEMUIIUPURA I 409 1 100 I 126,80a 1 36,308 1 163,118 1399.75 1 161.81 1
 
i I I I I
 
,23 MAfIIfllEhlI I 17 12,500 41,M 1 167,86 1538.63 1214.94 1
 
* I .1 *
 
:24 :DEGALUGAMA 2t1 1 4?4 1 94,65a 1 43,960 1 130,450 1692.25 200.26 1
 
* I I I 	 I 

125 :S011(iSlI 1 269 I 647 1 154,550 52,656 1 207,208 1796.92 1322.741 
1 1Arnvnr:l, I I 1 l
 

126 ISUIGAEIIA 274 1 6111 I1,WI 41,P0 150,688 1549.64 1 222.451
 
II I I I I1I
 

121 1rULAslIIGAMA 1 305 951 1 162,2eO I 61,818 I 244,0fl 1 633.77 256.57 I
 
II S 	 I 

:20 'IIVALIA,.fA 109.07 7611 16,76,O 1 43,720 -70.61 1 161.89 1 
i---------------------------------------------------------------------- I V\ 

,TAL ,, 1,1 ,,,4 ,01,4t4,191,M0P 510.03 28043 I 
I 	 , , ! I I * I 

http:IIVALIA,.fA
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ANNUAL MAINTENANCE COST OF DCO% SYSTEM - KAUDULLA StHEHE 

DCI
PCO COMIAID AREA LAPOUR IflATIEOUP, ITOTAL I UNIT COST I 
IN0.1 NAME- - --------.------- ICUS ITRANS, ICOST ; I----- *. -----I 
I I Rd I Ac IRS. ICOST Rs. IRi, IPER Ha IPER Ac I
 

--- -- --- -- ~---l l -- .I -- ~ lll-- . --- l ----l -- Ilft-- -- -- - -- -- -- --------ii
 - -- i -- -- -- -- - ft ~mlll 

II IEKSAIH I 182.29 1
Ii I 459 I 148b97 I 31357 1 '176964 1 97,1 393 1.: '1I I
 

12 IfENIKItIROWWA I ?0.42 1 243 1 44155 I 16369 1 69524 1 615 1 249 1 
I 1 1 1 I I I. I I I 

13 1SAIIA I 196,9 1 484 92@94 1 32631 1 124725 I 636 I. 258 1I I 
 I I I ''I I
 
14 IGOVISEIHA 115.9 1 206 1 52734 1 
 1925 71519 i61 I 2591
I: 
 II' 
 I
 
5 IMANDALAGIRI I 1?0.f@0 14598 I
469 38626 I 143214 I 754 I 3895
:1I I I I 
 I I 1
 

:6 :I'ALINGA ELA 211.25 1 525 1 125754 I 
 41751 I 16795 1 791 I 318 II I I I I I I 

7 ICP FURA PERAKUM: 405.CO 1 1000 1 275744 75193 .1 359847 I 
 066 I 351 1
I I * I I I 
18 WUPUDU I 209.0 I 714 171354 : 57118 1 22B472 1 791 1 3201
I I I I I I I I I 
9 GUIIADA EVSAIt 253.,50 I 2b 1.0776 1 40691 I 179467 1 708 I 287 1 

, * 
II I I I U 

11 :SRi
* NAGA : a 131.98 3.h 644 23958 I 67592 1 664 1 269 1* I * I 
,IIUI , , l 


I11 IVIJAYAPURA I 157.80 '178 196 1 3118 1 124751 1 791 20 
1 IVIJAYA I,. I 1 

112 ISAIIAGI 252.40 I 623 1 156716 1' 49546 1 286262 1 817 1 331 1
U I !I 
$ I , I I I ', 
*13 IMAItlNDAPURA 241.00 1 595 1 lib111 I 34068 I 152382 I 632 1 256 1I I I I I I I I
 
114 IMAIIAWELi

I I 1 71,69 I 192 3 41 1 11421 1 44912 I 5781 234 1I I I * I 

15 ',DS SEIIANIAYAKE 1 168.78 417 1 100433 1 37198 1 137623.1 816 1 3 1
 
I Il!' 
 I I I 

116 ISRI VIJAYA I 171.00 1
I 40? 1 53282 1 2409 1 77871 1 393 1 159 :
' 

I 
, , I II 

117 !WEERA - 1 103.68 I 454 1 107997 I 42422 1 158419 19 1 331 1
o EPPETIPOLA Is1
I I II,,
 
110 IINAGAPURA SCIE'E 310.50 •767 1 150245 1 57358 1
I II 207603 1 669 1 271 1.I I ' °
 
, I I I 70 20 0 0
119 N~lAIIAGEI I 16flO 1 783 I2 l8 I 119979 1 404677 1 1277 1 517 1
* I II °,I 

120 1EKSATH GOVI 112.00 1 217 125276 1 38332 1 :163608 1 1461 1 591 I
 
I 0 I .'II
 
12,1IVIJITIIA 165.60 1 409 I 
 96872 28735 1 115627 1 690 1 283 1I I I I I I I 

:22 IPRAGAIIII 124.0 1 
 ,08 1 76745 1 39625 1 127371 1021 1 414 1 
I. -----------------------------------------------------------------------

TOTAL 11130219 1I 100271 Lt~D7 74b 1
503434 117305.2 17035.711
 
*1~dco foroge Annul~ mpintenence Cost 3,5P3,434I1082732 

lfiore
Rectangle
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AIIIIUAL MAINTENANCE C051 OF Uos SYSTEM - RI01 PENDI ELA SCHEME 

----------------------------------- I-------------------- --------------
0 AREA 


I-----* ICOST 

DCO I DFm COMIlIAII 'I1APUiR IMAT/EaUP, IvnTL, I UNIT COST I 

INo.1 NHA1L --------------- ITRANS. ICUST I---------------- I 
Hi I nc . ucusrCI Rs. IRs. IPER Ha IPER Ac I 

I I !KATAGAMUWA 245.90 I 695 27309 175800 718 1 
I 

146500 I I'l' 1 291 1
j I t I 

2 IMAGALLEGAIIA 1 129.00 I 319 21478 I 7160 I 28639 1 222 1 9 I 

3 ICENTER CANAL 161,0 I 398 1 613953 1 21310 I 85271 1 539 1 214 I
 

4 1DAIDUWAWA 4176.0923957 I 31945 1 182 1
435 7906 1 73.

I I I 

5 ITARANAGULLA 1 211.99 I 521 1 38215 I 121381 
 599531 241 981
 
* I II I I II 

6 IDANGAWELAYAW 1 191.00 1 41 1 71214 1 14243 1 85451 1 434 1751* II I I 

1 7 IIHEELOGAMA 113.09 1 279 1 
 17254 I 4084 16338 1 145 1 59
I I 
8 IDIULLEA 209.00 516 
 38191 12932 51729 1 248 1 108 I
I II I I 

9 IDUDUIIUTIEWA 238.091 5.08 4001 I 16024 1 269 1
64095 1 109
 
*I t I 

116 IALAGOLLAGlIIA 1 431.00 I 1064 1 1728 I 26428 I 
105713 I 245 1 99 1
 
II I I I 

Ii 11A1;ELA I138.9 I 34 1 21312 I 7131 1 28523 1 207 I 841 

i-----------------------------------------------------------


I TOTAL ! 7240.20 I 5553.P 1565118.0P 1159344.00 172446?.00 13439.33 11392.13 I 

Averiye Annual Maintenance Cost per Acre = 724,46213,553 * Rs. 138 

http:11392.13
http:13439.33
http:172446?.00
http:1159344.00
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operate and
maintain the system components 


PROPOSED COST-EFFECTIVE PROCEDURE FOR IMPLEMENTATION OF 
REHABILITATION WORKS. 

All construction works have to be executed according to 
engineering specifications and the finished products
acceptable to the people in order to enable them tc 

the 
be 

in a 	sustainable manner. 
 At the

active participation ot beneficiariesthe concerned should be
 
ensured.
 

There should be harmony between the agency personnel and
beneticiaries. 
 Wa te of resources should be minimized.
 
Diversion of resource s tor 	 personnel or on other unauthorized
 
purposes should be 
 a oided. Work should be completed in time

The completed works should be cost-effective in all respects.

The agency personnel should be sincerely happy and fully devoted
 
to serve in rural and difticult situations. The Project
Management must be geared to steer the implementation to achieve
 
the above minimum requirements. Therefore, the Consultant wishes
 
to enumerate some possible reforms which 
will 	be needed in the
 
implementing procedures.
 

o 	 Once a rehabilitation project is conceived and accepted
for implementation, awareness programs of the project
should be conducted for benefit levelthe 	 all of
 
implementing agency personnel 
and ,tor the people of the 
project area. This should be scheduled in a pragmatic
manner so that no extra-ordinary efforts or procedures are 
invo Ived. 

The scale and scope of rehabilitation items should 
 be made
 
to known to all concerned parties during these awareness
 
pr ,eranms. 

Implemnentation agency personnel 
should be hand-picked and

posted to the project site at least one cultivation season
prior to the commencement of rehabilitation works. These

personne~l*should be resident in the near 
vicinity of the
 
project area. Either temornry or permanent residential
 
facilitis may be rovid(ed depe:nding on the natire ot the 
pro ject and cost a1llocation. It would be possible to rent or lease out private apartments for which the state should 
bear 	these costs.
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tFarmer organizations and the Project Management Committee in 
the sChees not t ti.( t fln I ift t he proposed Scheme, these 
or'git izat iot.s sll Id he for'ivl,rl ,l lin, nrc'ptelol d .strategies.
Illil I I I ., I II! I' 'ojoCt 1 tltlaRt IIII-11 CoitI il It of wliI ch will 
,, ifnlY comprise ot the Ileid level Agency personnel can be 
tormed without imich ditticultv. The assistance 
of the
 
experienced personnel from the 
[SMP, MHIRP, MANISS and INMAS
 
Schemes can be solicited tor this purpose.
 

Suitable command ofarea the Scheme which should be
 
representative ot the average physical, 
social and technical
 
aspects have to be selected as the "Pilot Project Area" in
 
consultation with the Project Management Committee and the
 
beneficiaries.
 

After proper propagation of 
 the proposed prGject activities
 
and benefits for the people of the Scheme, representatives
 
of the farmers for each field canal 
can be elected.These
 
representatives will be given 
 simple training sessions by
the Project Management Committee highlighting the basics of 
"Sell. Management of Irrigation Systems". 

Noderni.'~.i, iiworks the, Main willof System Components be of 
great ,,:tule anld will require special application of 
engin(eering skills in investigation, design, planning and 
imnlementation o modernizntion proposals. Therefore, it is
sl if 's, I ed tLhat II is task shou Id be entrusted to an 
exper-jenced irri ation engineer or to a senior TA who should
 
be tuIlly autonomous and will function as 
 the Resident
 
Engineer tor this purpose.(This practice was proved to be
 
successtul in the (;al Ova LB System rehabilitation and is
lboiiip pracmticvl iit the Minipe LIB System rehabilitation at 
pr'isent) . 

This Resident Engineer can handle more than one 
 Scb,:Mo if
 
there are several Schemes in the locations. The TAs and Wbs
 
will be deployed in a rotational basis, to provide
 
oppo Uti t i ties for" all of t hem to get acquainted in 
ColS I c t i of), ope-'ation and maintenance and other systems 
management activities. , 

Walk-Through Operation and Maintenance Surveys of the Main
 
System Components shIotild be conducted by the TAs in-charge
tor the system with the participation ot the IE, O& M Crew 
and relevant representatives of the beneficiaries. Based
 
upon these survevs modprnization proposals should be
 
prepared, scrutinlized by higher level personnel and approved 
tor implementation. 

/ 
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Since there are obvious shortcomings in the present method
 
of execution of works on contract through medium and small
 
scale private contractors, it is recommended that either a
 
large scale private contractor with good reputation is
 
entrusted with the implementation or a suitable state
 
construction agency may be offered this task. (For the
 
Minipe LB System, the State Development and Construction
 
Corporation was chosen by the sponsors of the Project).
 

It either of the strategies are not possible, the 
impl emoent at ion may be undertken on "Force Account" 
Su lpI f,-ncIII(- el )v 8upp Ii vs Coli I.re"t.s Ior construction 
inaterials, plants and equipments. 

The overall success ot implementation will be dependant upon

the elticie.vcy and ettectiveness ot. the Resident Engineer 
and his tecliical start. T lherefore, from the initial stages
itselt all strategies required tor the successful 
implementation should be jointlY worked out to maintain good
spirit and enthusiasm among all staff. (For the 
implementation of Inginimitiva Reservoir Scheme and Kirindi 
Oya Reservoir Scheme, several incentive packages were 
oflerf,(I to 1ll 11) staff). 

High level ID staft should pay scheduled and unscheduled
 
visits to the project areas and provide guidance and
 
encouragement for the field level staff. (This aspect was
 
very minimal in the ISMP Schemes). 

In-Country and Third Country Training should be given to all
 
field 'level staff without any discrimination. (In ISMP,
 
many training courses and seminars were conducted for
 
Colombo based Agency personnel.The Third Country Training 
Courses should he accessible to the different agency
 
persontie I in reasonable order to avoid frustration,to 
contain corruption and for proper motivation). 

The modernization works in the Distributary Cinal Systems
wi I I not he so ext ensive.lheretore, it is suggested that the 
ent ir'o e'ommand a rea is zoned into manageable units and TAs 
and 1YSs who are inclined to serve in these sub systems
should he selected and posted. 

Thcsc statt should organize small "Work Gangs" with the
 
assistance Project Uommittee in each tield canal level
 
to impleeont modornization works on contract method.lt can 
be m, i I* labor cont.rnct ini most of the cases. Ilowever, it 
the "Work Gangs" are capable of mobilizing the materials 
required tor their respective works, the whole work can be 
offered on contract to such "Work Gangs". 

http:method.lt
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The modernization works in the Distributary Canal Systems

involve stereo-tvi)e earthwork, masonry 
work and small scale
 
plain concrete work. (I)esilting, Formation bund with

borrowed earth,-Itrdomn rubble masonry and 
 1:3:6 cement 
concrete and tJ t ing. )Tlheretore, on-site training can be 
provided to sel6cted youths who can be selected from the
 
same sub-system in order to assist 
 the TAS and WSs in site
 
supervision. 'He specifications pertaining to these
 
indigenous nature of technology can be 
 written in simple

langnage on display boards tor the benefit of people
all 

(concetired aril lihr.s: hoards should be made available at all
 
important work sites 
 until the people become familiar with
 
these processes. These youths should be paid wages from the
 

Project funds. (For agricultural extension work, volunteer 
tarm:rs were trained and deployed in all ISMP Schemes and 
their performances are supposed to be adequate for the
 
farmers).
 

This simple participatory approach will help to 
 minimize
 
wastage, corruption and 
 will help to accelerate farmers'

immediate prohlenq hy themnsl vs. In adlition, it will help
Io dovelIop good 'ivic-minIl((lless among many people. There
 
will ho better job satistaction among the 11) staff and the 
repu t,tion of the I) aS an indispensable service
 
organization wi II get enhanced.
 

'IliIt' ,IP .mill I sill, privo t- coitn ractors will be primarily
limitu0 
 to Drovide surplies ol local construction materials.
 

Iloweve.r, it the I)s are tormed and strengthened in ol-der to
execi tf- coins t ructiI in works on their svstems with active 
part iu'iT)at ion of relevaivt poof) 10 with absolutely genuine
intenl iors, those 1)(,() shoni Idhe attorded opportunitles and
they need to be facilitated and assisted by the ID staff in

all aspects ot management ot construction contracts.
 

The ahove concepts are fornmntlat.ed based upon the first hand
experionc: of the Consult ant dluring thelpnst tIilteen years

in ditterent situations such lllPs, VIRP, MIRP , Gal 
Oya LB
 
System Rehabilitation Project. 
ISMP and the on-going Special

Irrigation Development Project funded by EEC in the 
 NWP.

These concepts are aimed to fulfil 
the basic 'requirements
quoted in the first paragraph of this synopsis. This 
concepts have to refined attor presenfation to the relevant 
personne I. 

V)
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