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PREFACE

My assignment as a Senior Irrigation Operation And Maintenance
Engineer on the USAID Irrigation Systems Management Project urder
the Sheladia Associates Technical Assistance Team is considered
by me as a rare opEortunity in my professional life with the
GOSL. This opportunity 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 different sectors for the accomplishment
ot the 1ISMP objectives to accelerate the outflow of Project
bencfits to the beneficiaries. As such, at times, I had been
misconstrued to be over-enthusiastic in providing assistance and
advice to the lrrigation Department and IMD personnel. I'his may
be true, however, | 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 1inculcate a high degree of sensitiveness
among the people who were engaged 1in discharging public
responsibilities as the lack of thi- had been one of the major
impediments for ensuring satisfactory participatory management.

During my two year assignment, 1 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.

1 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.

Finaliv, | wish to cexpress my sincere regards to the Director of
Irrigation and the USALD Project Utticer tor providing me this
golden opportunity to serve on this ambitious and well conceived
and designed Irrigation Systems Management Project under Sheladia
Associates Inc.

iii



CHAPTER 1
PROJECT ASSIGNMENTS

The Consultant was recruited to fill the position of the Senior
Irrigation O & 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-1

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 1D staff.

Initially, all aspects of project implementation activities
progressed quite satisfactorily to achieve the planned targets.
Most of the 1D personnel were found to be dvnamic and worked hard
to accelerate the progress ot achievements and to adhere to the
technical requirements and qualitv ot work of the jobs at hand.
Untortunate.iy, all the operations had to be suspended abruptly in
June 1Y91) with the outbreak ot violence in the District.

Atter that date, the Consultant was temporarily transferred to
the Ridi Bendi Ela Scheme in the khurunegala 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 for 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 O & M Engineer was available
on a full time basis for the Ridi Bendi Ela Scheme, he was
requested to assist 1D expand responsibilities as envisaged in
the proposals put forward bv the Hon. Chief Minister.

‘I'he 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.



o Assisting and guiding the 1D in the investigation, design,
construction planning and quality control supervision of the
modernization works of the Headworks and the 1Inlet Canal of
Ridi Bendi Ela Anicut and Transfer System.

o Assisting the 1Djin 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
teeder canal. .

o Preparation ot Action Plan for improving System Operations

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

o Assisting the 1D in wupdating system data and in the
preparation of Updated Issue Tree of the System.

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

o Assisting 1D in the implementation of 0&M Training

Programs funded under ISMP.

On March 15, 1991 the Consultant was transferred to the SAl
Polonnaruwa Office where he was assigned to assist the Expatriate
O & M Engineer and the 1D personnel 1in 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 1D/IMD in the finalization of the command
areas ot Ditributary Canal Svstems in each Scheme

o Assisting ID in planning and conducting Walk- Through
Maintenance Surveys of the Main 8System Components and
Distributary Canal System Components. ‘

(o} Assisting the ID in the preparation ot Quantity Estimates,
Cost Kstimates 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 Assisting the Chiet ot Party and the Expatriate U & M
Engineer in updating the Maintenance Manuals of the
Irrigation VDepartment.

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 l'roject.

,/) '



CHAPTER 11
PROJECT STATUS ON MARCH 1990
GAL OYA SYSTEMS

The Project Area of Gal Oya Scheme under the ISMP is comprised of
the Lett Bank ‘Iracts ot Senanavake Samudra Scheme which is 25,000
Ha in extent and the Right Bank ‘Iracts of 13,957 Ha in extent.
As envisaged under the ISMP Project Paper, the scope of
rehabilitation and modernization works in Gal Ova Scheme was
comprised ot two levels of eftorts on the Right Bank Main Cnal,

which had deteriorated badly, a relatively high level
rehabilitation program called Pragmatic Rehabilitation was
planned.  While on the Jlett Bank Main and Branch Canals only a

Preventative nMaintenance 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 Engincering Assistant were assigned to
the ‘'eclhinical Assistance Team based at Ampara. Theretore, the
implementation program was revised in consultation with the
relevant 1D and IMD 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
oft-take ot the Right Bank Main Canal.

o Construction ot an additional barrel for the syphon of the
RBMC to increase the discharge capacity ot the canal from
050 cusecs to 1000 cusecs.

o Major improvements to the link canal trom Alahena YTank to

Malavadi lank to allow tor the above greater discharge.

o Construction ot an additional sluice structure tor the
Malayvadi ‘lank.

The cost estimate tor 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 waler, the
construction works progressed very slowly. In addition, the

contract management required frequent visits of senior technical
personnel for ID heaf office in order to issue instructions to
the contractors to aTsist in the program of work.

I11-1



The staltus ot Surveyvs, Planning, Design and Construction tor
Pragmatic rehabilitation on the HRBMC 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 the above component ythe 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 tftor the LBMUC, the Uhana Branch Canal, the
onagolla Branch Canal, and the Weeragoda Branch Canal were
approved and initiall two Sub-Frojects were approved by WUSAILD
and PlLs established.f :

Seven Technical Assistants were deployed on ftull time basis for
implementation of works in RBMC and four Technical Assistants
were invelved in LBMC 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 appearcd to be lack of understanding and awareness of the
overall and specific objectives of the 1ISMP 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. ‘I'he System Operation activities required collection

I1-2
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of quite a lot of data from the system. The System Maintenance
activities were not initiated in the RBMC Tracts due to non-
existence ot tarmer organizations during the early stages of the
Project. .

RIDI BENDI ELA SCHEME

The RBE Scheme consists ot the tollowing three stages of
development areas:

Stage 1: Anicut Ilecadworks, Inlet <Canal and an irrigable
area ot 285 Ha. adijacent to Inlet Canal.

Stage L Magallewewa Headworks,  Canal Svstem and an
irrigable area ot 2085 Ha.

Stage 11]1: Hlocked out areas bevond the Stage 11 area without
irrigation facilities an arca ot 260 Ha.

-Under the ISMP provposals, the canal svstems ot Stage Il area and
the Field Canals and D Canals of Stage 1 area were planned for
rechabilitation. HHowever, there was no proposal to etfect any
development acltivity in the Stage 111 area.

Since the canal systems reterred to above werc partially
rehabilitated 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 Mecasurement Structures wherever required.

The implementation activities commenced during 1988 and cost
estimates were under preparation tor three Sub-Projects amounting
to a total ot Rs, 2,000,000, Also, the new Waler Measurement
Structures in the LBMC and LB/L.BMC canals were constructed during
1988789 pending opening up PIL for those works by USAID. Apart
from the above activities, the FkKxpatriate of a O0&M Engineer
assisted the 1D stat! in carrving out Operation Surveys of the
entire canal svstems and helped to nrepare guide lines for the 1D
statt to pursue turther action.

With the assistance ot the SAl Consultant’s Operations Engineer,
a tew stalrons in the RBMC and the LBMC were calibrated by the 1D
personnel during the water Measurement Jraining Session conducted
under ISMP during ecarly 1990, Also, the kxpatriate 0O&M Engineer
assisted 11 personnel in carrving out maintenance’ survevs of
samnle arcas while the 1D personnel carrv-out the maintenance
surveys ot the balance ot the arcas.

With the posting of a new Project Manager tor the RBE Scheme, the

Farmer Organizations were re-activated to participate more
eftectively in all ISMP activities. However, the demarcation of

1=
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command arca boundaries ot ditterent Distributary Canal
Urganizations (bCUs) was not tinalized and deployment ot 10s was
delayed.

POLONNARUWA SYSTEMS

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

T'he Consultants 0O&M Engineers and kngineering Assistants were
engaged in the preparation ot 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 1D
and IMD personnel and farmer representatives. Also, the
Consultant assisted the 1D 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 1in progress in all the Schemes, however,
" the demarcations of command areas of the DCOs was not yet
finalized. Hence 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
tield level agency personnel and tor the members of the farmer
organizations in the preparation of Annual Maintenance Plans and
related fxhibits. 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 ot the Project.
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CHAPTER 111
PROJECT ACCOMPLISHMENTS DURING ASSIGNMENT
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, retference 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 11, there had been management
constraints which contributed to the wide variation in the
implementation strategies in ditterent locaticns of the
Systems. Theretore, the need tor an orientation session
coupled with an action training activity for the 1D
nersonnel was recognized by the Consultant due to his
intimate involvement in the kev issues ot the Project. A
wide «cross section ot II) npersonnel were interviewed and
their problems and the needs were documented. ‘These were
retined turther in consultation with the senior members of
the 1D start and the SAl Engineers. Hence, it was possible
to hold a ‘Two-Day Orientation and Action Training Session
during mid March 1991 to provide guidance to the 1D 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 Lhe majority of the TAs and WSs. At this
session the 1SMP concepts and implementation strategies were
presented in detail, The extract of the comments and
recommendations of the above review session are shown in
Exhibit III-1I.

One of the major construction cftorts started on the RBMC
was the reconstruction ot syphon structure at Station 6 km
+120m. Unforturately during construction, the Inlet
Structure of the syphon collapsed on 28/03/1990 when the
water deliveryv commenced tor the 1990 Yala Season
cultivation. Uecause ot this the water delivery for more
than 12000 Ha was completely disrupted tor a period of 21
days. The situation in the command area became quite
critical and caused tremendous pressure on the 1D personnel.
However, the 1D vpersonnel under the personal direction of
the DDl /Ampara, taced this tormidable task of reconstruction
ot the damaged sdction ot 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 water 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 Gal Oya System was reduced to assisting
the 1K and 'TAs in the preparation ot' Annual Maintenance
Plans and Cost estimates of the Main and the Distributary
Canal Systems.However, because of conditions in the area in
1990 and the restricted mobility of the 1D staff 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 of December 31, 1991 the 1D staff completed the Walk-
Through Maintenance Surveys of the following components of
the LBMC and RBMC.

o] Senanavake Samudra Headworks - 100 %
o LBMC (0.0-34.0km ) - 100 %
(o] .Uhnnn Branch Canal(15.20 km) - 100 %
o Mandur HBranch Canal(15.40 km) - 100 %
(o} Géuagollu Branch Canal (8.0 km) - 100 %
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 =Through Maintenance Surveys.

111-2
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RBE SCHEME - KURUNEGALA
Priority Rehabilitation.

The Priority Rechabilitation works were under implementation
throughout the Scheme commencing trom September 1990. Three
Sub-Projects costing a total ot Rs: 1.20 million were
Approved by USATD  and the implementation of all the items
of works under these Sub-Frojects were completed during
1991,

The implementation of the works under those Sub-Frojects
were very closely monitored by the Consultant Staff to
ensure good  planning, design and  construction quality
control, The certifications of completion ot these works
were  preparcd by the Consultant and were transmitted to

USAID tor reimbursement during 1991,

Five additional Sub-=-FProjects costing a. total of Rs:3.0
million were approved during 1991 and the implementation of
these five 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. 1n addition, the cost
estimates for the remaining Priority Rehabilitation works
have been dratted and submitted " for implementation during
1992,

The Sub-Projects which were more than 50 % complete were
inspected by the Consultant and certifications for USAID
reimbursement were submitted to DDI/Kurunegala for onward
subiittal to USAID,

With the posting ot an Engineering Assistant on ftull time
basis to the RBE Secheme during mid-June 1991, the Consultant
was posted 1o  Polonnaruwa Range and thereatter required to
visit the RBE Scheme onlvy on occasions as determined by the
Uhiet ol Party,

Water Measurement Structures.

Based upon the Uperation Survevs conducted by the lkxpatriate
O&M kngineer, new wator  measurement structures were
constructed in the LUMC and LB/ZLHMC at o cost ol Rs: 80,0000
during 1988/89. In addition, all the cessential modifications
required tor the existing water measurement structures in
the above canals were completed in that year. The cost
estimates {or the construction of new water measurement
structures and  tor moditication and  or repairs of the
existing structures in the RIMO Gt racls were approved for Rs:
200,000 during 1991]. However, the implementation was not
completed as  other construction works on the Inlet Canal
were given higher priority.

[H1-3
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System Operations

It had been a quite ditticult task tor the Consultant to
solicit the eftorts of the 1D personnel tor initiating
necessary activities envisaged under the Systems Operation
Program for the RBE Scheme, Prior to the posting of the
Consultant to this Scheme, operation survevs were completed
and a tew stations in the RBMC and LBMC were calibrated.
Apart from these tew stations, all other <calibration
activities had not commenced.

Therefore, the Consultant tried to accelerate the progress
by initiatives of the TAs concerned. As a result, it became
possible to accelerate the implementation ot the program.
T'he accomplishments under this component as of December
31,1991 are shown in Exhibit III-2.

As a result of these achievements shown in Exhibit III-2 ,
the Svastem Operations Program ot the RBE Scheme can be taken
as a model tor other Schemes.

System Maintenance.

In the RBE Scheme, the main activity under this component
was Lhe preparation ot the annual  pfaintenance Plans and the
LCost Lstimates tor the ditterent components, namely the Main
svstem Components to be maintained by the 1D and the
Distributaryv Canal Components to be maintained bv the DCOs.
The implementation of these annual PMaintenance Plans was
planuned to start in 1992,

Accordingly, the documents pertaining to the Main System
Components have been finalized by the 1D staff during the
first quarter of 1990 based upon the guidelines and
reccommondations furnished by the Expatriate OA&M Ingineer,

The tinalization ol the command areas ot the Ditributary
Canal Systems (ICOs) was expedited and TAs and WSs were
deploved  to  take care of different clusters of the
Distributary Canal Systems during 1990. ‘The preparations of
the Annual Maintenance Plans and related Exhibits of the
cleven Distributary Canal  Systems in Ridi Bendi Ela Scheme
were compleled during 1991, The above documents pertaining
to the three DCO Systems which were qualified to take over
the O & M activities from ID were reviewed by the Consultant
and transmitted t the relevant TAs for developing Sinhala
version of the Aﬁnual Maintenance Plans for submission to
the respecctive HULOUs,

The Hlocked Out Plans of the eleven Distributary Canal
Svstems  were prepared in dratt form using the 1963
Specitication Surveys Plans ol the Stage I and 11 areas.

]



Fhree Uperation and Maintenance Units tor servicing the Main
Svstem and the eleven DUUs were commissioned in 1991 and be
made tully operational when the materials and will
equipments required are turnished to these centers during
early 1992,

Modernization ot RBE Anicut Headworks and the Inlet Canal

The proposals tor the moditications and improvements of the
anicut headworks were prepared by DDI/Kurunegala and
referred to the 1D Headquarters for approval. The response
trom 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 and design, and the
preparation of cost estimaltes for the modification of the 20

km long Inlet canal  were completed by a tcam ot senior I'As
assisted by the Consultant’s O&M Engineer during April
1991. However, detail quantity estimates were not completed

tor the items ftor which lump sum provisions were allowed.

The implementation ot the modification works commenced in
tate April 1991 even though this was not originally planned
during the above period. The Consultant'’s O&M kEngineer was
not in agrcement with this starting date as difficulties in
setting out the bed grade and other dimensions in wet and
saturated conditfons were imminent and therefore the quality
control ol the work would not  be possible. Also, water
detivery ftor the Yala Season would be greatly aftected
causing uncertainties for the farmers.

The improvement works to the Inlet Canal was estimated and
presented  under nine Sub-Projects amounting to Rs: 18.0
million and these Sub-Projects were submitted to USAID for
approval and establishing PILs. The works covered by the
first two Sub-Projects were partially completed in December
1991 and the Consultant’s 0&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 Exhibit 111-3,
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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 IIl area downstream of the present irrigable
arca on the RBMC  were completed by the 1D personnel during
1990. ‘These documents were then reterred to the Director of
Irrigation as the implementation of this sub-component was
entrusted to another lending institution.

The above scope of work also included the investigation ,
design omd construction ot 12 km long teeder canal
commencing trom 23 km of the RBMC to augment the capacities
ot a series ot minor tanks in the service area of Stage I1II.
1he survev and investigations tor this 12 km extension were
completed and the documents also were referred to the same
tending institotion tor tframing up proposalns for
mmplementat ion.,

POLONNARUWA SCHEMES

"In  the Polonnaruwa Range, the Consultant was mainly

responsible for providing guidance and assistance to the 1D
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,

The Consaltant assisted the velevant personnel in organlzing
and conducting the Walk-Through Maintenance Surveys of all
components of the systems. Brief instructions sessions were
held at ditferent locations to highlight the main features
of the survey and in the preparation of related documents.
All relevant tormats were prepared by the Consultant and
furnished to the TAs to enable 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 the three Main Syvstems and the 81
Drsteibutary Canal Systems in the three Schemes ter ot 1991,

The reports pertaining to the three Main Systems were
reviewed in detail by the Consultant and transmitted to the
respective IEs for ftinalization and ftuture implementation.
Some suggestions were furnished by the Consultant to the lEs
in order to assist them in the planning and implementation
of the Preventive Maintenance 'rogram in sustainable manner.
These suggeslions are given in Exhibit 111-=4
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In tultillment ot one ot the conditions of the "lIrrigation
Sector Assistance Agreement" between the GOSL and USAILD,
thirty Distributary Canal Svstems had to be handed over to
the respective DCUs tor operation and maintenance purposes
betore the end ot lDecember 1991, Theretore, the Annual
Maintenance Plans and Cost kstimates ot 24 Distributary
Canal Systems in the Polonnaruwa Range were reviewed by the
Consultant for tinalization in Sinhala by the TAs and for

submission to the respective DCOs.

In addition to helping the 1) prepare the Preventative
Maintenance Program, the Consultant held a ‘Iraining 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.

111-7
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CHAPTER 1V

BALANCE OF WORK REQUIRED TO ACHIEVE 1SMP GOALS.

The tinal phase ol  the Consultant's assignment had been limited

to

monitoring the preparation ot Preventive Maintenance Programs

for the rchabilitated systems as envisaged under the 1SMP Project
Paper. ‘'Therefore, the comments presented hereafter will reflect
and be contined to the Préventive Maintenance Program only.

A'

GAL OYA SYSTEMS

The schedules presented on Exhibit 1V-1 show the status of

the ditterent Preventive Maintenance Program activities and-

the accomplishments that are expected to be achieved before
the end ol the I'roject on  Jdune 30,1992, Based upon the
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 most important and ditficult task is the preparation of
the Blocking out Plans ot the respective Distributary Canal
Systems. This reguires a considerable ettort by the 1D
Field statt tor carrving out the requisite tield work and
supported by the dratting personnel! in the finalization of
the updated BOPs. These wupdated BOPs will become an
invaluable asset tor the DCOs and 1D personnel tor improved
systems O&M managoment .,

In contrast to other 1ISMP Schemes, in the Gal Oya Systems
therc are well established Field Uperation and Maintenance
Units which bave been quite dynamic and effective in
carrving out the management activities. Theretore, the
implementation ot the Preventive Maintenance Programs in the
Gal Ova RB anD LB Systems should be initiated without too
much ditticulty based upon guidelines the suggestions
furnished by the Consultant.

RIDI BENDI ELA SYSTEM

Three Field Operational Units of this Scheme became
operational at the end of December 199}, Hence, the
commencement of implementation of the Preventive Maintenance
P'rograms of the Main and Distributary Canal Systems could be
planned immediately.

In carly 1992, the O&M responsibilities of three
Distributary Canal Svstems, namely the |bbawala LCO, Centre
Canal DU and Balagnllgama nCO will be handed over by the
. Then the 1 personnet! will be reauired to facilitate

Iv-1
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and  assist these DCOs  in the planning and resource
mobilization processes . so that the implementation of the
Preventive Maintenance Programs can be accomplished
satisfactorily.

The schedules presehited  on kExhibit IV-2 show the status of
the ditterent activities and accomplishments of the
Preventive Maintenahce Programs of the RBE Scheme as of
becember 31,1991, '

The Preventive Maintenance Programs of the rest of the
Distributarv Canal Svstems should be tinalized in early 1992
and handed over to the respective NCUs when they take over 0O

‘& M responsibilities.

The dratt BOPs of the bistribuitary Canal Systems need to be
updated by carrying out extensive field checks by the 1D
Field Statf with the participation ot the respective Farmer
Representatives ot the DCOs to ensure that these plans will
provide accurate and the most recent intormation in order to
assist the DCUs in managing their Svstems.

POLONNARUWA SYSTEMS.

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
implementation  of these  Preventive  Maintenance  Programs
during 1992 has already been intimated Lo the authorities
concernced for appropriation of the necessary financial
resources.There is positive indication that the full
requirement of funds will be available to carry out the
Preventive Maintenance Programs. Theretore, the IEs of each
Scheme should concentrate to strengthen of existing Field
Operation. and Maintenance Units and to expedite
establishment ot new units at the designated locations.

t'he maps and diagrams prevared bv the Consultants for the
Main Svstem ot the Giritale Scheme  are shown in Exhibit [V-
3.

Twenty seven Distributary Canal Organizations have agreed to
take over their respective Distributary Canal Systems and
operate and mitintain  the Systems commencing trom early
January 1992, The Preventive Maintenance Programs tor each
DCO will be submitted to these DCOs by the Iks at time ot
take-over. Theretore, the 1D personnel should facilitate
and assist the DCOs in initiating implementation process.
The Preventive Maintenance Programs of the rest of the
Distributary Canal Systems should be finalized by the 1D

personnel and made available to the NCOs when they take over '

the O&M responsibilities during 1992,
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The #OPs ot the bitributary Canal Svstems of Parakrama
Samudra, Kaudulla and Minneviva Schemes have to be prepared
using the latest available Imaps and plans by the respective
Ih Field stalt. ‘T'he finalized BOPs should be authenticated
and handed over to the DCUs at the time ot take-over of the
Systems ftor O&M.

The reports and Exhibits pertaining to the balance of the
Distributary Canal Syvstems have been handed over to the
respective 1Es  in order to enable them to finalize these
plans  based upon the recommendations and guidelines
furnished by the Consultant.

The maps and diagrams pertaining to the Puranagama
Distributary Canal System of Giritale Scheme were prepared
by lthe Consultants and are shown on Exhibit Iv-4,

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

he  Annual Maintenance Costs  required to implement the
preventive maintenance ot the ISMP Svstems were developed
and the Summary ot these costs are given on Exhibit 1v-6.



CHAPTER V
RECOMMENDATIONS AND LESSONS LEARNED FOR FUTURE APPLICATIONS

Pursuant to the approved implementation procedures of the ISMP,
various evaluation and review sessions were held by the
Consultant during the LOP to steer the Project personnel in the
appropriate direction. As a rcsult of these sessions, many
adaptable remarks and recommendations have been furnished by
several eminent personalities. Hased upon these recommendations
the application of corrective measures wherever deemed relevant
were introduced into the Project to tacilitate achievement of
LSMP Goals. In addition, it was also possible tor those who were
close and who were sincerely tollowing the growth and development
of the fFroject to learn a ftew secintillating and invaluable
lessons in the implementation ot this extension-service oriented
Project in ditterent varving onvirouments. Therctore, the
Consultant would Llike to 1list some ot the noteworthy lessons
which mav he considered in conjunction with other strategies tor
future anplications.

However, the Consultant wishes 1o draw the attention oi 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 O0O&M activities
-were identiftied. Thereafter, procedures for resuscitation and
corrective measures were synthesized by the 1D and IMD personnel
with the participation of the members of the Technical Assistance
Team in order to resolve the problems.

1. PROJECT AWARENESS PROGRAM.

The main theme of the ISMP  is changing the attitudes of all
people involved in irrigated agriculture under the ISMP. To
accomplish this, considerable investment in Institutional
Development Activities and 1in the carrying out low-cost
technological innovations to the phyvsical facilities of the
lrrigation Systems in  order to enhance the overall water -
use -ofticiency and 1o boost the ecconomic wstatus of the
beneficiaries., ‘These concepts are unique under the 1ISMP as
the majority ot peopnle are ot the opinion that improvements
and or rchabilitation ot any irrigation system involves
massive investment in intrastructural development,

Therntore, tLhe 'roject concoepts; { he sequence of
implementing procedures ot ditterent activities; the inter-
relationship between the ditterent components; roles and
functions ot several Agency Personnel; donor-recipient’s
conditionalities and obligations and allied matters should
be verv explicitly discussed at open forums to make all
aware ot the correct approach to be implemented wunder the
Project.
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1L is untortunate that the situation in the Country at the
inception ot the Project had been quite precarious with
unpredictable condition which prohibited the gatherings and

congregaltions 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
corrected if continuous etftorts were taken to conduct
awarencss programs tor the benetit ot the categories of
personnel who were to be involved in the Project.It is

‘unfortunate that field level officers were not given the

overal!l objectives of the Project at the very beginning as
their contribution to the Project was vital for its success.
Theretore, in the tuture, il is veryv essential to remedy
this siluation at  the verv beginning ot the Project 1in
order to ensure its success and to justity the enormous
ettorts taken bv the multitude ot pcople involved.

PLLOT PROJECT AREA.
As mentioned in  the toregoing paragraphs, 1SMP  should have

bern considered primarily as an  indirect approach for
improving the quality ot varieties ot serviees roequired by

the tarmers lor increasing agricultural productivity.
Theretore, it should have been treated as an extension-
service improvement exercise. Based wupon this premise, a

"Pilot Project” in each Scheme should have been developed by

the ID and IMD personnel concerned in highlighting the

different ISMP activities.

Domarcation ol suitabte and manageable sizes ot Distributary
Canal Systems which are acceptable to the beneticiaries and
the ID and IMD personnel should have been the first and
foremost activity, Once the Pilot Project Area was
identified, suitable field level agency personnel,
particutarly from the ID, DA, IMD and LCD, should have been
hand-picked and entrusted with the total responsibility of
implementing project activities in the Pilot Area. Lessons
and short term training sessions on interdisciplinary team
apnroach ftor Irrigation Systems Management should have been
given them to gain enough confidence to tace the renewed
challenges,

All logistical requirements for transportation,
cammunication, convening meetings, and for residential
purposes should have been provided by the respective

implementing agencies to avoid trustration and dampening of
enthusiansm. In addition, suitable "project accomplishment -
atlowance” should have been provided in order to compensate
the personnel tor the extra ettorts made by them and they
should have becen paid in addition to the reimbursement of

incidental and travelling expenses.
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The tormation ol FCEFO  and DCIFO should have heen initiated
in these Pilot VProject Areas at the very beginning. With
this initial setting, all other 1SMP activities such as
improvements to 0 A& M services which are multidimensional
and require  experimentation by the (Consultants, Client and

implementing personnel should have been undertaken.
Similarly , the Crop Diversitiecation P'rogram, Financial
Manasgoment, Improvement 'rogram, Training Enhancement

Programs tor ftield level otticers and farmers, and the
Research Programs should have been launched and tested in
these Pilot Project Areas tor replication in other
Bistributary Canal Svstems when conducive environment and
conditions prevailed.

This approach would have facilitated efficient and effective
propagation of all the 1innovations entailed in the ISMP.
Therefore, it is the Consultant’s considered opinion that
the misconceptions which prevailed could be treated as
invaluable lessons learned trom  the 1SMP experience.

COST-EFFECTIVE REHABILITATION AND MODERNIZATION OF
IRRIGATION SYSTEMS.

Walk-Through O&M Survey.

Cost of rehabilitation of the 1ISMP Systems have been
considerably low in comparison with the investments made
under the other .contemporarv projects. Besides, there have
heen some challenging technological innovations
incorporated in  the design and  exeecutlion practices which
were  over-shodowed inadvertently by the majority ot the
implementing personnel.

The "Walk - Through Maintenance and Uperation Survey" which
15 o diagnostic process was conceived as the lead activity
in the Svsitems Rehabilitation under the 1SMP. 1n addition,
this surveyv would have been a wondertul opportunity to
initiate VFarmer-0Otticer teamwork and to foster a better
understanding between farmers and the personnel ot IMD and
1. Untortunately, this improved and appropriate
methodology was  not implemented early enough in many of the
Systems in order to identity the rehabilitation requirements
with the bheneficiaries and to develop intimate knowledge of
the system  components; this would have been extremely
helptal  to the success of future irrigation system
management.

Nevertheless, the Consultant wishes to - state that for
ensuring cost- effective rehabilitation and modernization of
irrigation systems this walk-Through O&M approach the most
ettective method ftound to date. Therefore, all 1D personnel
have to redouble their etforts to reinstall this practice in
Svstems with necessary refinements,
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SELECTION AND USE OF APPROPRIATE TECHNOLOGY FOR SYSTEM
REHABILITATI1ON.

Based on the Walk-Through Msintenance and Uperation Surveys,
appropriate proposals have to be tramed up in consultation
with the DCOs and confoming to cost limitations. At times,
detail survey and investigation are done to ensure accuracy
and adaptability to the relaled technical requirements of
the work. All these exercisers are carried out to ensure
strength, stability and cost rftectiveness.

In order to accomplish the appropriate rehabilitation many
man months ot technical and engineering input 1is required.
Theretore, the use of typical drawings which were developed
on hvpothetical situations is very demanding requirement of
the process in order to accelerate the work. 'This practice
ot using standard and tvpical drawings would have been more
cttective it t%e required second line checking and
supervision was strictly enftforced as detined in the
departmental procedures.

Untortunately, due to lack ot checking and supervision
there  are obvious tlaws in the selection and adoption of
proposals tor rehabilitation in certain cases. This could

have been avoided and considerable reduction in the overall
cost ot some structure could have been made.

In development  projects funded by donor agencies, it is
otten found that people attempt to be progress conscious at
the cxpense of cost and quality, Therefore, there should
have been scheduled retresher courses conducted by the
respective Range statf where action plans could have been
developed and tollowed in the process of improving
rchabilitation proposals.

In addition, this situation could have been partially
remedied if the command arcas were suitably zoned and the
TAs were mode responsible tor all 0&M activities from the
inception to the completion under those command arcas.
Theretore, it seems that therec 1is a necessity for micro
level planning in Projects of this magnitude and importance.

QUALI'TY CONTROL AND PROGRESS MONITORING

Lost-ettectiveness has to  he considered in a wider
perspective and  should include all ancillary expenditures
which would be required to tultil the tunctionality of the
rechabilitation process upto the proposed economic lite span
of the svstem.  The routine 0OAM  costs and the longevity of
the rehabilitated structaral  componepts have 1o be laken
into carcetul consideration. Also ,the prioritization ot the
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rehabilitation items and timecliness of completing different
tasks to ensure outflow of Project benefits are other
factors which should be considered to detoermine the true
cosl otteelivenoss of tocilitly, )

The above postulations demand demonstrated abilities among
agencv  personnel and the contractors together with the
adequale resources and avenues tor installing effective and

appropriate auality control and progress monitoring
strategies, Theretore, it can be deduced that the above

task must be given specitic consideration by all level of
agency personnel right trom the inception.

IMPLEMENTATI1ON OF ESI/PR WORKS

In all systems, the rchabilitational works are widely

dispersed and multitarious.Respect tor 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 agencv and awarding construction
contracts are many. Despite the various impediments
prevailing in ecach Range, relatively high intensity of
construction activities were annually implemented under the
ISMP with the resources and connections available in ID.

In consonance with the GOS8l revised policy on "bParticipatory
Management" and in accordance with the approved ISMP
implementation strategies,. both private agencies and NGOs
such as DCOs, R8s and other 1'0s unde~take construction
works. Complaints about preferential treatments in
providing needed  techniecal services, recommending bills of
pavment and release ot tunds tor pavment are not uncommon in
all the svstems.

Un closer scrutinv ot these issues, quite startling
revelations were ftound. Though many of them were
highltighted <gsporadically ot difterent ocecasions and  in

memorandums and  or meetings, it is disheartening to note
that no effort was taken to resolve these compelling and
demoraiizing contlicts. However, it is fervently hoped that
the on-going research studv on “Cost-Effective Irrigation
Modernization Strategies tor the 1990s" would alert the
personnel 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 gonod economic return from the rehabilitation

processes. These suggestions are s8hown in Exhibit V-1I.
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CONSTRUCTION  CONTRACTS BY PRIVATE CONTRACTORS AND NGOs.

Contract method ot execution of construction works was
introduced in the Irrigation hepartment during late 1970s to
relieve the professional and para professional staff from

the administrative nature ot work in order to enable them to

enhance  the technical input in the investigation,
design,planning and quality control supervision of the
construction items. Hence, there had been good demand for
construction agencies to undertake construction activities
in the several irrigation development projects. Many
individuals and organizations were enrolled as Registered/
Aithorized contractors of the Irrigation Department after
proving their financial worthiness and track record in this
venture.

Many of them proved their capabilities bv executing
important works to the entire satistaction ot the oftticials
and beneticiaries within the target time and cost. }owever,
this trend has changed completelv during the past few years.
Many ditficulties and shortcomings are encountered in the
contractual procedures . .

Majority or these|l impediments are due to lack of knowledge
ol the actual obligations ot the parties to the contract;
incompetency in contract management; insufticient financial
and material resources; bureaucratic bunglings; expectation
ot unrealistic profit margin; overtly and covertly
involvement ot bureaucracy and policy makers with
contractors; lack ot direct inducements for the otticials to
work lor long period in rural environments; and absence of
civie-mindedness among most of the people who are directly
invoived in contract activities.

Poor quality of work due to noncompliance with technical
speciftications of supplies and services are evident in most

of the systems. Undue delays in completing the executions
are experienced at several locations. Because of this,
there are ditficulties in project management and the

beneticiaries react negativelv towards the contractors and
otticials.

These lapses and detrimental effects are quite often found
in small and medium scale contracts. The method of awarding
this tvpes of contracts intluences a lot of malpractice
which is the root cause tor all the problems. There is no
requirement tor the contractors Lo enmplov " competent
teclhmical persounel in contract management.
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The vosition of NGUs in this sphere of activity in many
instances is ditterent than that of the private agencies.
All the NGOs haye the privilege of obtaining contracts at
the cngineers ¥stimnted costs. However, the overall
expectalions are not fultilled.

The kxecutive 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 ot the NGUs.

The main objective of entrusting construction contracts to
NGOs ot the Scheme is verv seldom realized due to several
reasons. Participation of the beneficiaries are limited.
The NGOs  also do not displav  flexibilitv in execution of
works by alttending to unspecitied but essential small scale
work in the vicinity ot the working areas. Even, there are
specitic instances where quality and quantity of works are
manipnlated to enhance protit margin.

the suceess ot implementation is mainlv dependant  upon the
tecihmical services  provaded byt he I'ns  and WSs and
assistance  rendered by them in the overall mapagement
process.

Since this vractice had been tested in manv svstems of the
ISME during the past tour vears and the pertformances are not
remarkable and the objectives are not achieved, it leads to
the conclusion that the small scale construction contract
nrocedures  both by the private agencies and NGOs need to be
reviewed in order to remove the negative aspects available
in the existing procedures.

CERTIFICATION OF COMPETED WORKS.

The O&M Engineers are required to inspect the completed ESI/
PR works as expeditious)y as possible and prepare
certificale ftor reimburscment from ULhe donor, USAILD. This
involves extensive tield «checks and many man months of
computer works. The success ot this task is very much
dependent upon the prompiness and commitment of the
contractors to compnlete the works in tull and ot the ability
of the ID slaftt to monitor this activity systematically in
order to enable the Consultant to program tield visits
economical lv and usetully. in the ISMP, this was paid scant
attention bv nmost ot the 1) statf due to lack of
understanding ot the nrocesses.
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In addition, the ID staft attemnted to make use of the
Consultant inspection certitications to make final payments
to the contractors, This is absolutely an inappropriate
procedure as the Consultant's visits do not guarantee the
aquantitv and aqualitv ot work executed. ‘Therefore. in future
Froject works there should bhe improved practice adopted in
this process,

USE UF COMPUTERS AND EQUIPMENLS IN THE PROJECT ACITIVITIES.

Manv -computers were oprocurcod and installed in all the 1SMP
Schemes ot the Ilrrigation Department in order to tacilitate
the many aspects of Project implementation. Several

"otticers were provided with intensive training courses in

computer nrogramming and use ot several sottware in USA,
However, it is untortunate thnt attempts were not made 1in
many ottices (other than NDDI/ Kurunegala) to make use of
these trained experts and the ‘expensive and ettective
suppltics in the voutine tunctions ot the Project,

Theretore, it is necessary to monitor the use of these
supplies byv donors and by senior 1D staff in future Project
activitics, ’

Similarty, there were some simple equipments, tooils and
pockel c¢alculators provided to facilitate good quality
control and other water management activities. Majority of
these supplies are under-utilized at present. Therefore,
proner attention should be made when these supplies are
procured and made available frec ot charge.
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EXHIBIT 1-1
Sheet 1 of 2

SCOPE OF WORK - SENIOR OPERATION AND MAINTENANCE ENGINEER

I'ne Scope of Work required for the Senior O&M Engineer in Ampara
Range

A.

is outlined below:

R:HABILITATION OF RIGHT BANK MAIN CANAL RBMC

o

Assist the ] in the Surveys, Planning and Design of
rehabifitation works.

Review plans, designs, estimates and costs of
rehabilitation work and assist the SAl Expatriate O&M
Engineer in the tinal approval of drawings for

construction.

Assist 1R in the (‘construction, Pprogramming,
Supervision and Quality Control.,

Monitor Construction Schedule, Progress and Cost.

Inspect the work upon completion and assist the
expatriate OAM  Engincoer in the C(ertitication of
Completion for USAID reimbursement.

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. /1M,

MAINTENANCE PLANS FOR RBMC.

(o]

Assist 1) in developing annual maintenance plans for
RIIMC

Assist 1) in preparing Priority Maintenance Plan during
f.ite-ot-Proiject.

Assist 1D in preparing t'reventative Maintenance Program
atrter Lite-of-I'roject,

Assist 1P in training stafft in maintenance.
Review existing O&M Manuals and up-date maintenance
manuals to retlect preventative maintenance program

atter lLife-ol-Project.

Prepare a report summarizing experience on maintenance
program for the RBMC.
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EXHIBIT 1-1
Sheet 2 of 2

ANNUAL PREVENTATIVE MAINTENANCE PLAN LBMC

0

Examine present maintcenance procedures, identify
weaknesses, propose changes, recommend statf levels,
schedules ot maintenance, procedures, equipment etc,
felt necessary for carrying out preventative
maintenance program.

Develop  and recommend refinements to GSL annual budget
procedures  tor 1D and procedures  which utilize
supplemental SL/USALID maintenance tunds.

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

Assist 1D to imptement preventative maintenance.
Prepare a report summarizing -experience of the

preventative maintenance wprogram and analvze the
progress of the program during the Lite-of-Project.

WATER MANAGEMENT IMPROVEMENLTS FOR RBMC

0

[3)

Assist I in the establishment ot water measurement
structures including discharge rating calibration.

Angioat I h 1 measurement Ot lossoes in convevance
distribution and on-tarm svstem,

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

Analvze data and make recommendations tor improvements
in operation procedurnrs and on-farm practices and
prepare a report on findings and recommendations.

Assist ID in preparation of Seasonal Water Report.

Assist SAl Water Management Specialist and Computer
Modeling Specialist in devecloping a computer model for
scheduling and recording, water releases for RBMC.
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EXHIBIT 111-1
Sheet 1 of 7

REVIEW SESSION ON QUALITY CONTROL - AMPARA RANGE
MARCH 1990

" TRAINING IS LEARNING TO CHANGE THE PERFORMANCE OF THE PEOPLEV

DOING THE JOB FOR THE ORGANIZATION .

COURSE OBJECTIVES

0 REVIEW FUNDAMENTALS  IN PREPARAT1O0N AND PLANNING
CONSTHRUCTTON.

TO LMPROVE MEFHODS OF PROGRESS CONTROL,
10 D1SCUSS ADAPTABLE QUALILY CUNTROL METHODS.

TO DEVELOE PETHODS TO COMPLETE WORKS WETHIN THE ESTIMATE AND
Prrlop

T0 EMPHASTZE  THE  IMPORTANCE UF COMPLETING WORKS IN
WORKMANLIKE PRACTICLS.

TO DEVELOP METHODS TO MAINTAIN UNIFORM STANDARD CONSTRUCTION
MANAGEMENT PRACTICES.

TO REVIEW CONTRACT MANAGEMENT PRACTICES 1IN THE PRESENT
CONDITION.

T DISCUSS I8N MID TERM EVALUATION  RECOMMENDATIONS  AND
THELR APPLICABLLITY 1IN GOS.



EXHIBIT I1I-1

Sheet 2 of 7

IDENTLIFIED PROBLEMS AND PUSSIBLE SOLUTIONS
HORRUW AREA CONDIT1ION

TAA pointed out” thar in several occasions, location of
borrow area 1is not notified in advance to an unanimously
agreed that in tuture bLorrow arra 1is selected by the TA of
the site tor the contractor and any deficiency arising out

in condition ot borrow area material, will be the

responsibility ot the YA concerned,  The borrow area should
be used without causing enviroenmental harzads.

FILLING AROUND STRUCTURES.

It has been generalfy agreed by all the TAA that the
earthwork and turting to bhe done tlush with the "surface of
Lthe structural component and wetll consolidatod.,

POOR COMPACTION

It was agreed that before starting the work, compacting
machine and hand  compactors to  be given in charge of the
labour supervisor at site to direct the compaction and shall
be held resvonsible ftor the correct compaction and a record
to be maintained as to the machine hours worked.

LOPES FUR EARTH WORK

ALl TAA decided to use peg and string to tix design slope
and tron tTemplates supplied by the Department are available
at site to check the slopes. A sample section about 5 to 10
meters will be done by the contractor under the direct
supervision of the!' I'A concerned,

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 traftic 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 1 horizontal) allowing enough
space to set out foundation.
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EXHIBIT 111-1
Sheet 3 of 7

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
slobe 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 rectifiond immediatelyv.

TOP SOIL REMOVAL

ALl FAA  agreed that the A and WS shall be held fully

responsible tor the removal ot top soil betore earth tilling
is commended. :

WETTING AREA / ADEQUATE WATER FOR EARTH WORK.

It was unanimouslv agreed bv I'AA  that the borrow area shall
be wetted in all cases in advance, at least 24 hours earlier
to  borrow. mder exceptional  circumstances, where water
cannol be transported immediatelvy to the borrow areas,
watering and consolidation at embankment will be permitted
on special reauest to 1E. TA shall be held responsible for
any laps on the above agreement.

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

pegging will be more emphasized,
BACKFILLING WEEP HOLES, FILTER ARRANGEMENTS & FILL MATERIALS

All TAA agreced that weep holes and filter arrangements will
be checked by {E betore the back fild.

CONCRETE
a. Lénpjng Formwork and Struts tor Formwork

In view ot the poor auality ot ptanks and struts used
ol present, Dlowould instruct contractors to use steel
plates and shuttering boards made out ot 1 1/4" thick
good qualityv planks as all the contractors have under
taken several work sites. In case, the contractors
show reluctance, Dbl wonld seek DIs permission to issue
steel shulttoers,
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b. Checlking Heintorcements

desiagn - Ll shall also inspect all reintorcement
details betftore the commencement of concreting.

c. Improper Aoppearance and Striking otf Formwork

Concreting shall be done in the presence ot 1TAA and
cither ITA or WS shall be progent at site when tormworks
are struck oft in order to treat the surtaces to gilve
proper appearance.

CONTRACT MANAGEMENT

TAA shall prepare realistic construction program in
consultation with the contractors atter visiting the sites.
Copies ot these programs shall be made available to 1E
Ampara and SAl Ottice for mwmonitoring purpose, within a
fortnight from the date of agreements.

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

It the contractors tail to adhere to the above programs, TA
oxpected to notity Ik Ampara lor necessary action.

SAL shall monitor the progress of work and check quality of
ditterent works using the C(Construction Monitoring Format
{Copv is annexed) and communicate with IE Ampara through the
Divisionat Assistant ., TAA are  oxpected to use the ‘I'As
sneciatl report Tormat to seck clarttication and advice trom
superiors,

TAA shall establish identitication marks ot all the existing
structures and new structures to facilitate field
inspection, This item ot work should be given the highest
prioritv as emphasized by bLDL,

All TAA shall constantly activate the contractors to
complete their respective works as early as possible.
Regarding supply off stores to private contracts for works
undertaken by them on agreements signed later than
31/5/71990., DI agreed to appeal to D.I1.

o
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GENERAL

a.

bh.

.

When carth 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.

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

Al worltkmen  shaltl he properlv guided when works are
excculed so thalt they could acguire skills and enhance
their capacity gradually. Similarly, all TA and WSS
shall develop attitude to adopt the engineering

princivlies  verv strictlvy and thev shall take all
endcavors to improve their capabiiity systematically.
At the end ot the lite ot the project, their standard
should be an unquestionaibe level.

All pragmatic rehabilitation works and preventative
maintenanqe works shalt. be carried out to the entire
satistactJon of policy makers. - (Ministry, USAID)
publiec (Farmers) and svstem operators (JEE, TAA, WSS &
Irrigators).
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Let us consider the FC 1 of LE/REMC
Command 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 1is wasted. Desilting is
required from the T.0 to the first drop
structure.

Crop grown - 135/105 paddy

Irrigation method - Rotational isene - 75 mm for 7 days
Irrigation period 3 - 5 days

Therefore the flow rate to be maintained in  this canal could be
computed as follows:

Lo «» O 7 = A x D A = 68 Ha

Whe:n T T ohrs D= 7,.58cm

Q = 66x7.5/0,336x72 1s T =3 & b daye=72 & 120 hrs
Q = flow rate through FTOs

G- 191 Y/u (-6 ofn)
When T 1200 hiry

G 11h 1/6 (4.04 ofn)
Assuming the conveyance efficiency as 75% Q72 = 2564 1/8(=9cfs)

Q1z21M =153 1/s
=(5.41cfs)

Therefore, the coanal discharge would vary from 254 1/ to 153 l/8
when the Juration of canal flow is varied from 3 daye to 5 days.

Now let  us consider the actunl {ield operations duoring the past
seasons., The water level marke reflected in the retaining walls
d/s of  the Lturooul stracture have 4o be taken into coneideration
asetamiog Lhig corresponds Lo the actual  water requirement needs
of the DrO. The theoreticsal oaleulations shown above do not

reflect, the field operationnl constraints. Therefore the
discharge in  the canal corresponding to this level has to be
compnted  or actuasl measorement, has  to he carried out by

repulating Lhe thnrnout gate to deliver water at Lthe water marks.

Then evaluate the flow rates and arrive at the compromising rate
afs the selection of flow measuring devices would be mainly
dependant, upaon thr range of flow rates. Thie is very important
for flones.

SYSCOMFU. S
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RBE_INLET CANAL_DEGIGN PRINCIPLES

The original design capacity of this canal ie 199 cfe (2.83
M"3/s). There are four important etructures in this canal which
prevent higher capacities without modificatione to these
structures. They are the:

i bhirtdpe at Flla along Anmmnradhapurn road
i1 let ciphon at 3+7L8 km

iii 2Znd siphon at S+@09 km

iv drd siphon at 114320 km

Since modification of these estructures would interrupt severely.
the cultivation cearone alony with other inconveniences to
communities., improving® the c¢anal profile to ensure frequent
augmentation of Magallewawa is taken as the primary objective of
this project.

The desipned fnll sapply depth and  the bed rlope of the canals
dlheo ennnot b changged due Lo the above sald resconc. Therefore,
the only parameters which could be altered to assure
regular/constant discharge are the croee sectional area and the
rounghness factor (N),

Since the fnll rmpply depth inc fixed., the crose sectional area
can be  inereansd by widening only. Again, widening ie restricted
due to topographical features, Under theee circumstances,
different croes sections with portable "N° values were selected
for design purposes. The “N° values are expected to change
gradually in thie type of canale as regular maintenance is not
generally done. Therefore, the crose  sectlional areag are
dcetermined to mateh the lower sand upper values of "N°.

N° ecan’ be  increased from the sccepted value of ©.025 of new
earthen canal to @3.916, @.918, ?.02 by lining the profile with
concrete, plartered-rubble pltehing, &nd plastered pitching
respectively. However, due to coet limitations, quality control
of plitehineg worke and  relatssd rearone the choice wae made to
adopt an unplartergd rubhle pitehing which would provide N values
hetween .02 : ﬂ.+25 depending on the workmanship or smoothness
attained. However we do not expect very emooth surface,
Therefore, a value of ©.025 is justified for the fully pitched
canal prrofile,

Similarly different rangese of °“N° ‘values were aessigned for
different profiles as shown in the calculation.

Flow measurementss were carried out in the different canal reaches
and the "N° values were checked. Theyv are:

.43 - fully pitched section in the firest kilometre reach
?.9N3 - .03 - for section with LB pitching in the 2nd km

N
N
N .03 - ©.84 - For earthen canal (unclean status)

24
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Theretore, 1L ie expected that the improvemente to be done would
reduce the N values to 2,02, ©.425, @0.835 for the above three
conditions. This wag  to be tesnted by carrying out flow
meazurement exeraises once the first kilometre of the canal is
improved.

‘Anuther aspect considerad in the design is the erodibility of the
RB canal due to bathing and cattle trespass and surface runoff.
Therefore, the gide pitching would restrict this considerably.

The most eritical reach of the canal {e the mection from the let
ryphon ko the hridpe ot Anuradhapnra read. Since the bridge at
Anuradhapura road is a flume which functions fairly effectively,
the discharge throush the syphon ehould be improved to ensure
that there le no back water effects from the syphon.

(1) Full pitching

/
’
f 0-807M e
’l"ll'l’rrrIIII’,III’II‘II'
L 6-5M == 21" |
A=5H.733 12 FSD = @.807 M = 2.65 feet
P = 8,753 t : .
V= 1/N x R°2/3 x 8°1/2: 8 = &,0%26
N = 0,02 B3 m/g = 1,978 L. /see

v
v W.94 d°0.64 “.84x(0.807 x 3.28)°0.64 £t./sec

1.567 ft./sec

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

W= 0L.733 x D6V M 3/r = 3,45 M /e = 122 ofs
N = 1.025; V = ©.48% m/s = 1.58 ft.. /¢

V = 1.0830/1.567 = 1.0 - o/k

W= 2.77T Wi/s = 97.70 cfe

N varies from #3.02 - @.9225, Q variee from 122 - 98 cfs

i1 PARTIAL FITCHING - OMLY BOTH SIDES ARE PITCHED

! /
0-807M //;' I's
]

7 25M =0 23.75'

T Sy

A = 6.338 M2
P = 9.508 M
V= I/NR'Z2/3.571/7

N o= @i Vo o, 488 m/e - 1.6 FL, seee
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V = 1.68/1.567 = 1.82 o/k
Q = 6.338 x ©.488 = 3.09 M"3/8 = 109 cfe. o/k

N=0.03 V=0.407T m/3 ; Q = @.407 x 6.338 m"3/8 = 91 cfs; o/k.
V - 0#.85 o/k

N = varies from 9.925 - @.93; Q varies from 109 - 91 cfs

i1l ONE _SIDE PITCHING

/
E 0-807M ///1fr5

o _85M= 28"

|
-

>
n

T.347TM72; P = 10.758H

NO.33 - V = @.413 m/e; Q
V/Ve = 0.864

3.94 m 3/8 = 107 cfs.

N=0.035V = 0.9354 m/s Q = 2.60 m 3/8 = 92 ft.
V/VC = 9.74 .
N = 0.032-V = 0.3875 m/s; Q@ = 2.83 m™3/8 =100 cfs.
V/Ve = ©.811 o/k. '
BW = 8.5m ie o/k.
iv N ,
IH:;\\L 0-807M ‘//%Tbs
ke 9-5M = 31 .
A =8.642 Mm"2; P = 11.76 m
N = .udh; V- 0,372 m/s8; Q = 3.21 m-3/e = 113 ecte; V/Vc=0.78

N=0.04; V=0.325n/s; @ = 2.80 m"3/6 = 99.1 cfs; V/Vc=0.68
If widening ies feasible, the minimum width of bed is to be 9.50m.

Note: The N valuee would increase from lower valuee over a
Period of time due to accumulation of debris along with
growth of weeds. As nusunal, anticipating no proper
maintenance. the diecharge of approximately 100 cfs is
generally aseured with non- silting and non- eroding
condjtions.
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RBE“r.,1NLET_QANAL__:_SEIIINQ_QQI~AﬁD;QQALLIX_QQNIRQL_SHEERXLSIQN
EROCEDURES ..

i Study the plans well and understand the details

i1 When the canal 1n closed, take fresh set of levele and check
the correctness of the informations given in the plans.

i1 If the detalls are correct, check the quantity gheets to
ascertain that the proposals ehown in the plans and
quantities provided are mateching. You should remember the
basic design principles alwayr.

iv If the detalls given in the plans tally with the quantities
provided in the eetimates., you could proceed to set out
works. Before setting out, you could make sketches in an
exereine bonk  which should be with vou alwayr when you are
al, the wlte.

v Tf the details given in the plans differ from the site
o conditionc you should take action to prepare a fresh plan
for construction which should be approved by DDI or by an
authorized officer.

vi When  execavation ie In progress. monitoring/check very
closely the type of materials encountered, the slope and bed
grade maintained, width and depth of cut ete. as any
erroneous excavation would be costlv and irreversible.

I'f there appears to be any mainr deviation, action should be
taken to make changes in cononltation with the IE/DDI.

vil  You  should keoep  In mind  that drrigation works need
flexibility to sult the gronnd  conditions as most of the
worke are constructed on the grennd. Theretfors, continuous
and perfoun supervision wonld be very eunential.,

RBENCDP. sb
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RBE/ISMP
20-02-1991

Eng. H. P. 5. Somasiri,
DDI/Kurunegala

Sub: Rehabilitation of RBE eyst.em under ISMP,
Tmprovementrs to Anicut and [nlet Canal.

Dear Mr. Somasiri,

This ie to request vou to look into the following matters at your
earliert convenience as water iesues for the ongoing maha season
would he  terminnted on 25-72-1993 and the Inlet canal could be
cloced for commencing construction works.

1. Sinee the preoporal to raire the anicut crerst level ehould
have the written approval of the Director of Irrigation, it
ir suggested that sultable action ie pursued early with
repard to this matter,

Aleo, approval  of the USAID with the PIL numbere for the
different Sub-projects needs to be obtained to commence work
in the Inlet Canal.

2. The- plan:e: and estimates for Improvement worke of the flank

bunds have not been made available for the Consultants’
review vet. Since the raising the crest level and updating

the flank bund works have to carried out simultaneously, due
consideration  has to  be given to get the proposals
expedited,

J. Kemoval of tyeeg from cannl banks.,

Since seme of the thees may have to be removed when canal banks
are widened, it wonld be better to identify these trees well in
time and institute necessary action with the relevant authorised
co Lhat lopging and relnted mattere are made legally valid.

4. Canal alignment and setting out.

Since there had heen conesiderable discrepancies in some of the
levels given in the L3 & C.S58 plans due to the difficulties
cauged by the flowing water during surveying and levelling works,
it is rugpested that fresh 1levels are taken 1in each cross
sections uring  the same bench marks before commencement of work.
Theege new Jevel should be ueed for the computation of earth work
in canal embankment.

H. Disporal of excavated earth,

Larpe velume  of oxeavated  enrth hae o to Le dispoged suitably to
prevent. re-entry into the canal. Therefore, it is necessary that
details «f disposale are worked out by the T.Ae well in time and
eketehes showing the locations for disposals for every 109 meter
gections ate made avallable to the construction agency and
supervisine staff for implementation,

Y
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Annual Maintenance Plans and Costs Estimates for Main System
Components

The following format is recommended 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 nspects. You have to state about the status of
system and any rehabilitation and modernization works
which were effected prior to the ISMP.

2. Introduction 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
differenl. components.

These criteria will be common for the ISMP Systems.
Please at.tach good prints.

5. Wnlk Through Maintenance Survey.

In Lhis section, please outline the procedures adopted
by the T.As and others in conducting the Walk Through
Maintenance survey. Plcase 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
hcw it could be used more effectively in the maintenance
of irrigation systems.

7. Annual Maintenance Plan Quantity Estimates,
Describe very briefly how the Bill of Quantities for the:
different items of maintenance works are prepared.

Also, please mention the fact that the criteria used
would be réviewed annually and refined.

‘ \_.\' X
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Annual Maintenance Cost

This section is common for all ISMP Systems. However,
the text has to be drafted to suit your system and the
Table VII-5 is to be prepared using the Estimated Costs.
The Cost Estimates have to be attached.

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

plans prepared by the Consultant need to be up-dated by
carrying out field checks.

‘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
be prepared using standard conventions. Please refer
one of the diagrams prepared by the Consultants for the
Giritale System.

Location of D.C.0Os Areas for Operation and Maintenance

Please prepare tables based upon the details obtained
during the Walk. Through Maintenance surveys of the
h.C.0s.

~

Conclusions and Recommendations

In this section, please highlight the implications of
the cost of maintenance and related matters. However,
emphasis should be given to the implementation asp<cts.
Some suggestions are attached for developing appropriate
strategies.
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IMPLEMENTATION OF MAINTENANCE PLAN

AN EFFECTIVE AND EEFICIENT ORGANIZATION IS A PRIMARY
REQUIREMENT FOR T11E SUCCESSFUL IMPLEMENTATION

-RANGE LEVEL, DIVISIONAL LEVEL AND PROJECT LEVEL
ORGANIZATIONS HAVE TO BE INSTALLED

RANGE LEVEL RESPONSIBILITIES

-0 & M ACTIVITIE - '
SEPARATE AND I)l?ll\'( T OFFICIALS

SELECTING AND PLACING OF APPROPRITE O & M STAFF IN THE
RANGIE LEVEL AND DIVISIONAL LEVEL

-PROVIDING RELLVANT JOB DESCRIPTION FOR ALL O & M STAFF

| |
ASSISTING THE PROJECT LLVEL O & M STAFF IN TIHE
ESTABLISHMUNT OF O & M FIELD UNELS

LOCATIONS OF FIELD UNHS SHOULD BE ACCEPTABLE TO THE MANAGEMENT
STAFT, PUBLIC AND POLICY MAKLERS

TROVIDING FINANCIAL ALLOCATIONS AND OTIIER RESOURCES
SOUGHT BY THE DIVISIONAL LEVEL PERSONNEL,

COMMUMENT 1O CARRY QUT EFFECTIVE, SUPERVISION OF
IMPLEMENTATION QF PREVENTATIVE MAINTENANCE WORKS

T0
-COMMITMENT SUPPORT AND MOTIVATE THE PROJECT LI\EL STAIF
IN_THE PROPER IMPLEAENTATION

LFFECTING PERIODIC INSPECTIONS
“—

-l
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-RESOLVING PROBLEMS REFERRED BY THE DIVISIONAL/FIELD

UNIT STAFF PROMPTLY

-PROVIDING APPROPRIATE TRAINING COURSES TO ENHANCE THE
QUALITY OF MAINTENANCE STRVICES RENDERED BY THIE FIELD

UNITS.

RECOGNIZING T MAINTENANCE SERVICE IN PAR WITIT OTHFER
ACTIVITIES OF THE DEPARIMENT {0 INDUCE THE, MAINTENANCE
PERSONNIEL 10O REMAIN IN [RRIGATION SYSTEMS AT LEAST FOR
IWO YEARS
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PROJECT LEVEL RESIONSIBILITIES -

AACCEPTING 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 TCOLS AND FQUIPMENTS

-RECRUITING CAPABLE AND EFFICIENT #AINTENANCE CREW FOR
DIFFERENT ACTIVITIHS AND PLACING THEM AT STRATEQIC.

kOCATIOANS '

-UPDATING O & M DATA

LOCATING RESOURCE CENTERS SUCY AS METAL QUARRIES/SAND
PITS AND MECHANICAL UNITS

-IDENTIFICATION OF READILY AVAILABLE SiILLED WORKMEN
WITHIN THE COMMAND AREA

-REGULAR FIELD INSPECTION OF PROJECT AREA

‘/\_\\ 2
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-REASONS FOR MAJOR DEVIATIONS FROM THE PROGRAMED TARGETS

YTy rywwr

EMPLOYEES/PERSONNEL RESPONSIBLE

-USE OF "MONTHLY PROGRESS AND COST RECORDS" WHICH IS A
VERY_GOOD TOOL TO MONITOH 0 & M_ACTIVITIES SHOULD BE U3ED
FROM THE IHITIAL STAGES

“MONTHLY PHYSICAL AND FINANCIAL PERFORMANCE SHOULD BE
DISPLAYED IN FIELD UNITS FOR THE REFERENCE Of- THE
I'LBLIC C () SMULRNLD
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IMPLEMENTATION STRATEGIES

-PILOT _AREAS TO BE ESTABLISHED WHERE IMPLEMENTATION OF
PREVENTIVE MAINTENANCE WORKS ARE CARRIED OUT UNDER
CLOSE SUPERVISION.

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

-ONCE THE FINANCIAL ALLOCATION IS NOTIFIED, THE DRAFT
ANNUAL MAINTENANCE PLAN HAS TO 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 |ISELF

-PROPER RECORD BOOKS, NOTICE BOARDS AND OTHER

INFORMATION EXCHANGE DEVICES SHOULD BE DEVELOPED AND
USED

-PERIODIC REVIEW SESSIONS TO BE HELD WITH THE

- " ————

PARTICIPATION OF FARMERS AND OTHER PERSONNEL

-WORK EXECUTED SHOULD BE MEASURED PERIODICALLY IN THE
PRESENCE OF EMPLOYEES/AGENCY WHO EXECUTED THE WORKS AND
COSTING HAS TO BE DONE




EXHIBIT III-5
Sheet 1 of ¢

RFEVIEW OF ISMP PROGRAM , CONSTRUCTION SUPERVISION

COURSE OBJECTIVES

(Ot TO REFRESH ISMP GOALS AND THE CURRENT STATUS OF
DIFFERENT ACTIVITIES.

Ge TO  REVIEW 1SMPOAND MID  TERM EVALUATION AND
RECOMMENDATIONS,

b‘ TO DIscUss ACCEPTARLE PROCEDURES FOR
INVESTIGATIONS AND DESIGN WORKS OF D.Cs AND F.Cs.

(¥ TO REVIEW Fl.'N‘D.-\MENTALS OF CONSTRUCTION MANAGEMENT.
& TO DISCUSS ADAPTABLE QUALITY CONTROL METHODS.

(¥ TO DFVELOP IMPROVED METIHODS OF PROGRESS ‘MONITORING
IN ORDER TO COMPIETF THIF WORKS WITHIN THE ESTIMATES
AND CONTRACT PERTOD,

® TO DISCUSS THE WAYS AND MEANS OF IMPROVING FARMERS'
PARTICIPATION IN IMPLEMENTATION OF O & M ACTIVITIES.

&% 1o DISCUSS  PROBLEMS  OF  CONTRACT MANAGEMENT WITH
SPECIFIC REFERENCE TO THE FOLLOWING:

LABOUR SHORTAGE, SUPPLY OF MATERIALS TO CONTRACTORS,
ISSUE OF BLASTING MATFERIALS, POOR WAGES FOR SKILLED
WORKMEN, SHORTAGE OF GOOD QUALITY TIMRER.

& TO DEVELOP GUIDE-LINES FOR IDENTIFYING DIFFERED
PRIORITY REHABJLITATION WORKS. -

(5 TO DISCUSS METHODS OF FIXING PLASTIC GAUGES.
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To : Chief of Party, SAI. 27.8.90
From: Fng. S.Balasinvcam, O & M Fngincer,.

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

A two dayvs review session on the above subjects was held at
the Seruwa llotel, 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
construction experiences, The Design Endginecers from the
DDI's office had been present as resource personnel.

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

SAL personnel, Project Managers and [.D.0Os were present at a
few occasions and assisted in dgroup discussion sessions.

Eng. S.H.C. de Silva, Consultant, was present on the second
day and served as the chief resource person to lead
discussion on Contract Management and Quality Control.

Eng. D.P.D. Wickramaratne, C.I.E.{Engineering Materials)
participated as a resource person to review quality control
methods at the field level.

DDT/Polonnaruwa stressed 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.0s to ensure the active
participation of the participation at all stages.

Fng.s.H.¢, de Silvay dealt in details how the 1.D. personnel
should maintain profrssionalism in attending to their duties
Unification of personnel goals and organizational goals was
amplified by quoting examples from I.D. activities. Also, he
enumerated 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.Wickramaratne explained the quality control
procedures adaptable at the field level for common civil
enginecering works encountered in ITSMP,
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Eng. C.F. Leonhardt, O & M Fngineer, SAI discussed the
present. status and the progress achieved in the ESI works
with the aid of nccurately prepared graphs and charts. He
was able to focus the attention of all I.Es and T.As about
the quantum of work to be completed during the rest of LOP
(with and without the anticipated extension of LOP) and
soughl suggestions from them to accomplish the set targets.,

Eng. D.A.S.Kulaseckara, Operation Engineer, reviewed the goals
and the different activities of ISMP, The interrelationship
between the differenlt activities and the contribution of each
of them to achieve the overall objective of increasing the
productivity of thr systems were explained to audience with
the aid of dingrama.,

Eng. S.Balasingam, O & M FEngineer, 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 methods of identifying Differed Priority
Rehabililation works from areas which were rehabilitated
during 1987, 1988 & 1989. During this visit, it was also
possible to highlight some of the avoidable construction
faults and methods of effecting technical adjustments when
EST works are carried out in future.

The following items would be commonly accommodated in the
estimates of Niffered Priority Rehabilitation works.

& Adjustments in the Dy Rubble Packing where small stones
were used and improper placings were identified.

& Monolithic construction joints for drop structures .

& Providing carthvork and turfing or extended rubble pitching
or dry rubble packing for drop structures and regulators to
suit the site conditions.

@& Earthwork and rubble packing have to be provided for
structures which are completely isolated from the canal
banks.

& Grooves for planking and 1lifting gates to be provided as
per approved type plans.,

U Restrict the height of the head walls for the turnouts to
suit. the operational levels.

& Restrict the beight of the retaining walls to suit the
f.s.d. )
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¥ All ends of the retnining wnalls and rubble packing should

‘be splased—and keyed into the banks.

Group discussions were held on key issues which were
impeding smooth implementation of ISMP activities. The
agrecments reached by the different groups were
discnssed with Lhe other participants and the following
consensus were accepted for implementation.

IMPROVING FARMER PARTICIPATION IN OPERATION AND MAINTENANCE

WORKS AND CONSTRUCTTON ACTIVITIKS FROM INVESTIGATION STAGES.

1. Obtaining priority list from IF,0s by T.As through D.C.Os
before commencing investigations.

2. Inform the dates of investigations to farmers through
F.0Os and see that the farmers are available in the
Fic ),

3. After framing up proposals, these will be explained to

the farmers and after agreement, concurrence will be
obtained in writing from them.

4, Finalize the estimates and announce nature of work and
amount involved in D.C.0s’ meetings.

5. When the work commences at site, D.C.0Os will appoint
representatives to communicate with I.D staff.

6. A Idghouk will he maintained by the department at sites
to issue instructions and receive requests from the
F.Os.

Proviide hidgher rates for masonry and concrete works when
Lhe quantitiers of such works are limited Lo avoid snag
in completing these works by the D.C.Os.

~1

8. Issuing water for unauthorized lands to be regulated.
9, [.Es have to sirengthen the understanding between F.Os

and the Cield «taff by holding joint review meetings.

10. To develop better integration, youths' involvement
should be promotrd. :

11, All shramadoana works have to be carried by the F.0s8 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.
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All farmer ordanizations should possess a list of
resources available with them.

IMPROVING CONTRACT MANAGEMENT AND PROGRESS CONTROL

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

1'

2.

30

‘1'

5'

6.

T.As's

7.

8.

9.

10.

11.

]2.

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

For all skilled workmen, higher wages to be paid to
influence them Lo be available for ESI works.

Abandoning cultivation during Yala season where large
volume of work to be carried out should be looked into.
Providing employment to compensate those affected would
be possible,

Superiors should issune specific and strict instructions
to field staff regarding gquality control.

Additional W.Ss or gang lecaders are required for site
supervision,

Approval of costimates have to expedited by 1.Es/D.D.I.
to enable T.As to attend to their works.

and W.Ss's roles

On approval of rstimates, T.As have to prepare T.B. 1
forms to assess the material requirements.

Once the tenderable amounts are determined, T.As are
expected to prepare construction programmes in

consunltiation with the contractors and D.COs.

All conlracting agencies are required to appoint agents
who would be available at the sites until completion.

Temporary stores to be established to facilitate issue
ol stores sub-projectvwise,

Maintenance of Logbooks at sites from the commencement

of work until completinn in which all instructions and

observations are given.

W.5s have to be available for an longer duration at
work sites, Instructions to this effect and
arrangements for their availability have to be made by
I.Fs and T.A\s.
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Prompt payments should be mnde to all contractors at
regular intervals and the T.As take positive actions.

For errant contractors and D.C.0Os, advice and warnings
have to be ¢given,

All T.As are expected to maintain approved progress
Monitoring Formats and these formats should be made
available to I.Fs and D.D.I on due dates. '

Training scessions have to be organized for D.C.Us in
contract management and related fields regularly.

IMPROVEMENTS IN QUALITY CONTROI, ACTIVITIES

1.

2.

10.

Additional survey instruments would be required for
checking levels and setting out purposes.

Transport. facilities for ficld staff have to be
improved.,

All essentinl construction materinls and equipments have
to be issued by the department.

Finnl pavment and retention money should be strictly
made after I.E's inspection and satisfaction,

Consultants nlsa have to meet the field staff at
work sites and advise-them.,

Specifications of works have to be displayed at
work sites for the benefits of the workmen.

Incentlives are required for field staff.

For errant contractors and D.C.0Os warnings have to be
issued in waiting.

Regular review sessions have to be held to maintain
quality of works carried out by D.C.0Os and contractors.

Higher officers should inspect works and furnish
recommendat ioigs and remarks.
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SCHEDULE FOR WALK THROUGH MATHTENANCE SURVEY OF DCOs - GAL OYA LR

H TAFGET DATE OF COMPLET IO

] ' (]

n s T DT 08 OO |
1DCO} : {FIELD VCOST TMAINT VISSDE | BOP !
iNo | HAUE OF DCO ¢ NAUE OF TA  WOREK ‘AT | PLAN ' TREE ! !
 om e e o o o e e o e e e o o o e e e e e e e+ e e em e o a om e = m e e e et = = = - - == — = - - - - - = —— - —— ]
{==zsss=srszssssossuIssssacon STrEmTInSCICITnTTIISIETIZCISIZII=oszsSsssz=zzz=ss
i1 17 LB 1A BATAHIRA (U R LIYAHAGE/)3P.9.91 131.12.21131.12.91}31.12.91!15.6.92!
H {RIHGALA 1 TMPARAJAN ! m ! e ! deo ! do ! do !
HE-A S 19 LI B N H o H s H o H do H do i do !
'3 (LB 4 : e ' thea ' des : do : do i do H
V4 LB 5 ' e ! i ! o ! do ! do i do H
V5 LRk 6 H Jes H des H o H deo H do '\ do H
V6 LB T (vppear) ' A ! i ! e : e ! do ! do H
T VLI T Lower) ; Jdo oo e b de  t de Y do )
{1 8 LB 3 VAMARASERERA/ Jea ' do H do ' do ' do )
i 9 LB 19 i DHARMADASA H do ' do ' do H do i do !
{19 LB 11 ! de 115.1.92 129.2.92 129.1.92 115.3.92 | do !
111 (LB 11A & B H do H do ' do 1 do H do i do H
112 ‘LB 12 ! duo ! de ' clo ! do ' do i do !
113 'LB14 ! e ! el ! el ! do ! do H do !
V14 L h ' s PIL o 1A R ad Ry 3,92 115.4.92 ) do :
1o JLB 16 ! Jos ! ol H des ' o H do i do H
16 (R 1 ' i ' o ! Jo H da 1 do i do !
117 1UB 2 ! e ' do ' do ! do ! flo ! do H
118 R 5,4 & AR ' < odo 116,392 1310.4.92 30.4.92 }39.4.92 |} do !
119 1UB 7 H de i e H e H do H do i do :
:Zﬂ :”n 8 % 8/\ : i I : ele : (ll'l : (]() : (_]0 : . do :
121 Uk 9 & 14 ! o ! m J e H i ' do i do H
122 0B 11 : o VIO LA V1S R a2 115 .5.92 1156.5.92 ' do H
123 0D 12 ! her ! el H de H do : do : do i
124 0B 13,14,15%16 | i ' i / dn : do ' do i do H
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SCHEDULE FOR WALK THROUGH MAINTENANCE SURVEY OF DCOs - GAL OYA LB

TARGET DATES OF COMPLETION
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Lo ! ! TARGET DATE OF COMPLETION |
! : : : .. - e ettt e i - —————
1 DGO ; IFIELD  fconT  UMAINT  (ISSUE  (BOP |
iNo | NAME OF DCO | HAME OF TA !WORK  {EST 'PLAN  !TREE | !
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::l
1 (BB 1 - B {1 Kanapathi- 130.9.91 131.1.92 !31.1.91 115.2.92 {31.5.92!
i 2 'RB 7,8811,G182 !pillal L e
V3 :G3.4&T’.\11/ H o ) . | v : v ' v : e :
; 1GAalmadu Rr : i . i ; i i i
: 4 V-1 to 9 : 0 \ v H ' H ' H L) H ' H
=5Ev 19 - 19 : (ic‘ E '] E ' E o i 'y ; :t E
: 6 :RBlA"lB&lBA"" : d‘:‘ : LK} : (I} : [N} : [} : ’ s :
' {Damana Br Chl ' ' ' i H H !
' 7 :RB 20 , e H ' v H e ' 'y H [} H
P B Il 1 o 4 L da S SO SO U R
1 9 WG 1 ta 9 {5A Jabsr/  131.12.91!31.1.91 !31.1.92 }29.2.92 ! ,, |
110 WG 10 to 12 'N Sinnathamby!3@.9.91 !31.12.91!31.12.91% ,, | ,, !
111 WG 13 to 188tail) do 131.12.91131.1.91 !29.2.92 ! ,, ! ,, |
' 'end of WG H ' ; H g H H
: 12 |RB 23 ’ YA H oy H [ | [ ' (3R] H ' ' ) H
1A ;Illnkkuwhﬁnni ; the ; - ; - E ‘e ; ‘o ; ‘o E
P14 (e bhind : s S AU I A R T T
:15 :PK 1 Lo 3 : dao : ) : v : ) : ) : I :
116 {PK 9 to 12 & 14 ! des N DU P ST PR
117 IPK 13, 15 to 19 | do 131.1.97 129.2.92 !29.2.92 |21.3.92 {31.5.92/
5}3 Egg g? Lo 31 ' 10 i Ve | . ' o 5 - E ’s E
) H . H ao v H vy ' ) s IR

:2@ :TA 1 to 17 : do E . s : e E voe i 1 E (] !
:21 :RB 35’\ ",l') :;‘;A : dc‘ : L) : 1 : L) : v : LI g :
122 1AK 1 te § : des 129.2.97 131.3.92 !31.3.92 !16.4.92 ! ,, !
:23 :AKB 1’1".‘3 : do : .y : ) : [ : () : ) :
124 :AK 9 H de ! ’ H ‘v H ) , I : ) !
;25 :AK 163 ; "Jl'.: ; . ; v ; ) E ' e ; [ E
126 'RB 24,25,2953 . Jes : t . H e H s H vy '
127 RB 32 ' do ' Ve ) - 4 - : - HEI :
'28 VR 1 ta 7 'WHA Sathav/  139.9.91 131.12.91131.1.92 129.2.92 | ,, H
'29 VR 7 %a 13 tGunadasa '31.17.92131.1.92 131.1.92 129.2.92 | - '
:3” :K,[J 6 ’ B Lo 13 : d'—.‘ : ‘e : [} : v : ') : LI | :
*31 BB 35 : do ) v H ‘e ' - ' - H s i
132 5K 48KL 14 to 18] dos ' o ' v ' ’ o ' ' T i
133 KL 19 ten 223 ' s 131,192 129,272,092 129.2.92 131.3.92 | ' H
134 LRL 24 Lo 3 : i ' o : o ' - i - P i
:35 :E'K 5 to 13 : do : y oy : [ : ' : ) : 1 :
:36 :SK 14 to 13 : do : 1, : ) : ) : ’ : s :

Note: 1. DCO names for BR are not recorded yet as per amended DCO Plan.
2. 0Only canal Hos.]l are given above
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ANNUAL MAINTENANCE PLAN AND COST ESTIMATES
MAIN SYSTEM (HEAD WORKS / MAIN / BRANCH / CANALS)
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Exhibit 3 of 5

ANNUAL MAINTENANCE PLAN & COST ESTIMATES
DISTRIBUTARY CANAL SYSTEMS ~ MINNERIYA SCHEME
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EXHIBIT IV-6
Sheet 1 of 7

IRRIQATION SYSTEHS HANAGENENT PROJBCT
ANHUAL MAINTENANCE COST OF BAIN BYSTEN COBPONENIS

[ T S L L U A R T e R B R T I R T | BT
+ FANE OF [CONNAKD  [COMNARD (READ WORKS!NAIN ¢ BR 'TOIAL CIVILCONTIHGEN-] TOTAL § ADMIN. ) TOTAL  }COSI/AC !COST/HA
.o SCHEME | AREM  JAREA ) CIVIL ) CHAKKLS | COST  !CIES | DIRECT § COST } MAINT |, :
H i ACRES  [HECTARES:  COST  'CIVIL CORT ! Rs. ! Re. | " cosT ¢ Rs. LR (1) '
' H : ! ' Re. ' H | Re. L | PR H
B e e e ettt e eeeneeee———eeeeaaceoten ot e—————nn e —— e e o oo
5 : P : : : by : P
1IGIRITALE | 7,046 % 2,910 ) 107,049 ¢ 455,383 | 642,442 v 46,448 1 600,000 ) 339,304 11,020,195 B! MG
' i H H ! o H | H g i '
H ] ] H H H : | ' ! H i
2 IPS5 VoMY L B,IST ) 00,450 % - 985,009 ) 1,486,360 ! 107,464 [1,593,024 ¢ 105,818 12,918,842 0 N1 ! 290
) ) [} 1 - [} (] [ ] [} [}
TS S AU S S S SN SRR SN A N
3 ININNERITA } 23,672 ) 9,584 ! 170,632 104,852 % 1,320,504 % 95,478 11,416,862 i 697,463 12,113,526 | 8 2l
H H Vo | H : | H e H '
H ' 1 H H ' ' ] ] ' : i
4 (KAUDULLA § 10,824 ¢ 4,382 ! 02,007 7 811,106 ) 1,323,120 ¢ 95,662 11,408,705 ) 698,804 12,117,589 ! 196 | LR
' H H : ' S H P H N H :
: : b : ] ] : ! : P
5 IRRE 4 0N 1,8 502,150 ) 8BA, 1M Y 1,299,332 ! 100,521 11,409,053 3 734,300 12,225,154 1 4p) ! @ap
' H i ' H H H ! H H ' '
! ] P ! ! ! : ! ¥ P
6 (GAL OTA LB} 61,750 | 25,000 ! 1COST RSTIHATE ONDER FREFARATION | ' H H H
H H ' H H : | : '! i i
t (] ] [] ] ] [} , ] ]
t ) ] 1 ] ] ] ] ]
T 1GAL OTA RB} 34,474 | 13,957 ! 1COST ESTINATE UNDER FREFARATION ) | ' ] :
H ' o o i H H ' H H ' :
l -------------------------------------------------------------------------------- R R O A i
i : : : : : : : : | : :
{TOTAL i 16,860 } 66,338 11,812,300 | 4,250,641 ! 6,162,34] ! 45,870 18,608,414 | 3,254,881 19,863,305 ! ]
' ' H H HEE } ' H | ! ! ' '
SOBNARY
POLONKARUNA SCHEME FOLOHNARUMA + RBE POLORRARUNA 4 RBE 1 GAL OYA SCHENES
AREA 62,083 Ace 67,636-Acs 163,860 Acs
TOTAL COST 7,638,152 . 8,863,206 ' 23,923,560 DUGKT FOR I1SHF SCHEMES
{ASSONING AYERAGE- OF
$0ST/A08R 123 - 145 - Bs.1a6/Acre.) - -
Hote: for Polonnarous aad Koronegals Seherer, bhe compand arean hgve been taken from . DGO

¥alk Through Surveys which require forther rerubing .. and conflroation,

ACHSCeb



.EXHIBIT Iv-6
Sheet 2 of 7

ANHUAL HATRTENANCE CUST UF DUls SYSIEM - GIRTTALE BCHEME

UM 00 G WA WG SR VRO 1 O COST ©
o, NAME fommmmmmm e 'C0ST ITRANG, - 31COST it !
eeetereeemmeeeer e o NS M R e
E 1 :Puanunsann i 439.49 : 1064.08 P13, e : 39,969.:1 182,529 : 423,81 : 171.54 :

' 2 ' AGBOPURA L2250 | 675.00 | 0,700 L 29,360 1 120,060 § 440,59 E 177.81 5
! [} ] .
'3 :annxun é 109,33 % 279.20 : 28,739 : nx,vza.: 48,658 : 371.74 ;.158.!4 ;
; A :KnDAHALAHEHA L 20055 | 9500 | 97,350 : 32,359': 129,700 : §39.18 : 217.98 ;(1)
E 5 ;BENDIHEHR L 126.70 : 33.00 | 51,450 : '11,153::A 58,600 ; 541,44 : 29.17 ;(1)
E b EJAYANI!FURA | .; 449,49 ; 1110.50 ; 164,760 E 3,278 i 223,238 5 495,73 E 201,92 ;
; 7.;nnunszu ; 206.60 | 510,50 ; 84,550 1 25,229 | 109,775 ; 531,34 1 215,03 E.
r 1 1 ] [] ]
{8 tFunAnn WSLIH ! 21,35 1 522,09 ¢ 109,150 : 33,020 : 133,188 : 538,14 E 25513 ;(2)
Vo ' . ;
; 9 ;unGnFouuna ; 201,20 : 477,02 ; 87,769 : 23,560 : 91,32 ; 453,88 ; 183,74 :.
] ] [} ] ] . | ] 1
;18 :UNnGALAHEHERA ; 271.60 ; 733,03 : 117,543 ; 37,13 : 154,670 ; 519,72 ; 219,44 ;
| S ] ] ] [ []
m ;uunuonnnrnrunn L 20000 : 60789 ! 119,409 : 18,785 : 149,265 ; 536,92 ; 7.2 5

' ] ' ]
:12 ;HAIQLLISAIA ; 145,00 : 161,23 ; 75,053 : 23,200 : 98,253 ; 672,95 ; 2116 ;(2)
0L 7R 1T 10 1 S0 101,228 § SBs.RD £ 200.5
: SAY 12779 Ma 17343 Ac | ! | ! ! :
:::::::::::‘:::::::::::::::::::::::::::::‘::::‘.'.'.:ﬁ'.::!!!::!l:it:!l:tl=l:::t:::::::::::::::::::

Average Cost per fc. 1,501,220/7,348 = Rs, 204,53
1. All paddy lots of extent 2.0 Ac

2, Re-use of water fron anicut {Independent water supply)
ancdco
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ANNUAL HATNTENANCE COST OF DCOs SYSTEN - HINNERIYA SCHEME

EXHIBIT IV-6

Sheet 3 of 7

e nrn { COMNAND AREA TLARNYA INAYV/EUUP, 1YDTAL I UNIT CoSY H
iNo, ! NAKE R AR L LE LT 10057 11RANS, €087 fomvmmomdaccneen L
(I 1 Ha ! A ‘Rs, ICOST Ns, {Rs, {PER Ha :IPER Ac !
P e ———— e e e ememmm——————————————— cmeecann - !
! 1 IULPOTHNENA PoAa23.45 ) 1B45 | BaBSB | - 40078 1 127748 | miro1221
P ! ! ! } l. | ! !
1 2 IKOTALANELA 1L L 1434 1 122878 1 33979 |- 154885 ! ant 19
| ! | ! | I 1 1 . !
13 IYUHARAGANA {233,001 SIS 6 1RSI 0 4B7e9 1. 1539221 s61 ) 268 !
I ] ! ! ! ] ! ] !
1 & IVIHARAMAKATHA | 444,14 | I640 1 246878 1 91549 1 338439 ! sl W6
LI H ] ! [ ! ! 1 !
1 3 ININGURALDAHANA ! 116.90 ! M2 1 12317 ) 47499 1 145676 1 178 4 69 ¢
Pt ! ! H ! ! ! ! !
! 6 JGALANUNA GEMUNUY 489,15 | PSS 171684 1 97356 1 229848 ¢ 991 19!
[ ! ! ! ! { ! ! 1
17 INISSANRA vo4a1,50 ! 1091 1 139957 0 25439 1 15387 I 13
| H ( ' ! | | 1 !
' B IGALANUNA VIJATA! 274.90 1 677 1 bERRS Y 3BAIB ! ge7243 1 911 158!
Pt ! | H H ! ! LI !
} 9 ISANSUNGANA . ¢ 397,97 1 983 1 142556 ¢ 66365 ) 2me921 § e 218
U ! ! H ! LI ! N | '
118 ihALDULLA voles.21 912 0 16167 1 SIAI3 1 156442 ) ey I
I ! ! ' { I H 1 !
111 IRAJAELA tobb4.00 ! 1640 ¢ 250261 % 19%463 1 357728 1 LAL B 1 I
Vot ! ! ' ! ! ! | !
112 INAVAKLISUHPORUNAY 747,73 | 1847 1 153650 1 5386 ! 2174% ! 2t 110!
I ! | ! ! ! ! ! !
113 HINGURAKA V083,56 ¢ 1760 7 06929 1 38793 1 122684 | 178 § 771
Vo ! ! ! ! ' ! A
{14 IHANASEN U Jsl, 44t B 1M 49878 1 265801 1 138 298 !
P 1 1 ! ! | H ) !
115 1YODAELA HE AN I 1322 0 9433 1 81815 1 14D248 ) mir o o2
I ! ! ! | ! ! ! 1
116 IYATIYALFOTANR | 412,19 | 1018 ' BedBs ! 49953 |- 136438 | AN S U I
I ' ! ' ' { ! ' !
117 IPERALUN LA N 1068 ¢ 146571 1 626 | 108197 |} LAY S ¥ ) A
I ' o ! ! | H H H
1B THATANUNA VOBSOLIR L L 1820 Y 10418t 4497 1 147275 8 28 - 911
L ' | ! ! ¢ H ! !
V19 IDIVULANEADAMELR 237,83 ! ST AT 218390 BeSSE ) 6 147
o o o e et cmam e !
HE TOTAL & 905,77 12573000 12,070,170 11,003,355 13,473,483 1 7,447 1 021 ¢
=::==:==:::.‘:::!::::::.'.:::::::::!:::::::::::::::!:::‘.‘:.’l!::=:::===:==l=tl:ll:=:============:
fiverage Annua) Haintenance Cost = 3,473,483/2Y,131 = Rs, 144
ancdco
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EXHIBIT IV-6

‘ Sheat 4 of 7
ANNUAL MATHTENANLCE COBT OF DCUs SYSTEN - PARAKRAMA SANUDRA BCHEHE

ocos nen 1 ChnnAltg AnEn ' Hapann ATZEaUP, iataL . b UNIT COST |

o, ! HANL R IR oSt rraang,  IR0ST ' femeeeeses e !

N VoM b A s, 105t Rs,  1Ns, IPER Ha IPER Ac !

[ RSPV RPIIPIUI PSP S R L ST P R L S LDt

; 1 1ANANLDANGA UL LRI A B 1877 0 176,753 ¢ 82,250 1 229,000 ! S16.91 | 208,73 :

v ) : '

; 2 ;ALUIHNEHn : 364, ; ne : 195,670 ; 12,650 : 248,250 ; 81.07 : 215,83 ;

: 3 :HEERnFEDESA : 22,3 : % : 17,560 ; 4,500 : 12,200 : 993,52 : 403,64 ;
[] (] []

: ! : 7 ELA DCO ; 93.7 ; 2318 : 26,539 ; 14,189 : 1,200 : 439,10 : 1.9 :

v \ ) .

; 5 { 4 ELA DCO é 113,17 : M. ; 40,873 ; 19,058 : 68,788 : 471.52 : 199.83 :

: 6 innN|xrnnplllvn ; 414,33 : 1924 : 116,20 ; 19,808 : 153,008 : 374,18 :'151.37 E
. \ .

; ! ;BALIHnannnuA ; 21 : 19 : 128,559 ; 71,598 : 200,000 : 687,29 : 218.1% ;
(] ) 1 ]

E 8 {VlJAYnRAJnFURA ; 42 ; 1872 : 185,783 ; 9,802 ; 293,700 : 378.3 : 234,16 :

E 9 ESIHMARAJnPURA E' 418.4 ; 1855 : 05,252 ; 33,908 : 121,159 : 207,42 : 117.85 :

;10 ;rnnnLA YALINGA ; 3397 ; 889 ; 89,709 ; 42,308 :« 132,099 : 306,97 : 148.48 :

YOIELA ! ! ! H ! o ! !

Ell inonnnnlsnna E 189.6 i 145 ! 68,0870 i 26,100 ¢ 94,980 1 583,18 ! 204.89 !

;12 ;Dnnnun REHUNU- ; 176,12 ; (&L ; 75,700 ; 18,209 : 134,180 : 484,61 : 196.0% :

LI AT ) ' ! ! ! ! ! b 1

:IS iFALUGASDﬂMnHA E 1,93 i 1265 i 141,350 i 78,008 : 212,158 1 A14.49 : 161.71 :

ill isawnsnnn ; 654,67 E 1623 E 231,10 ; 82,700 ¢ 319,988 ! 487,14 § 197.19 1

::15 ;Lnitanlnrln ' 255 Y ’ 0,962 31,708 t' 122,800 : 481,57 : 194,92 :

;16 ;VlJnYdhanRn : 189 ; 1) ; §7,159 ; 17,000 : 16,158 : 423,06 : 178.12 :

(] (] ] ] ] 1

;11 ;SINHAPURn ; w212 ; n ; 2,980 ; 35,703 : 97,738 : 121,55 : 139.84 :

' ) ' ,

ila EIALPUIHA ; 218.19 : AL ; 105,138 ; 15,208 : 141,350 : £53.82 ; uLn :
(] [}

;19 ;LANKAPURA ; 744,81 : b3 : 101,993 ; 10,000 : 103,708 : 431,76 E 1. :

[} (] 1] 1 [} [}

;26 ;HEERnPUnn ; 63 ; 659 ; 114,100 ; 36,258 : 199,359 : §11.67 ; 231.3 :

) : \ . ) ' .

;Zl élunanLA ; 151.83 ; 373 ; 74,920 ; 21,208 : 182,100 ; 612.37 E .1 :
] (] (]

;22 EGENUNUPURn ; 409 ; 1908 : 126,800 ; 34,100 : 163,198 ; 399,75 ; 181,81 :

[] ' . . [} ]

;23 ;NAHHSE" ; AY] : 17 ; 129,000 ; 1,30 : 167,800 : 310,63 : 4.9 :

[} 1 (] ] (]

524 EDEGnLUGan é' 2“5 : LE] ; 94,653 ; 43,028 : 138,459 : 592.is : 28&.26.:

;25 ;snnnrunn/ ; 260 ; 602 ; 134,550 ; 32,650 : 207,200 : 195.92 : NN :

Vo IAFAYATURA ! ! ' ' ! ! ! !

126 :SUHGnEIln i in i &N : 187,600 E 4,000 : 150,609 : 349,44 : 222,45 :

221 TFULASTIGANN ! 105 ! 98 182,200 ; B, BRI 240,000 1 633,77} 256,97

b : ! ! ! ! !

520 PFALANATALA Voles.m Y ke 6,500 ; 43,200 : 311,61 ; 161.80 :

T R | ISR AT TS 181 08R § 510,08 £ TORD

o ! ! ! ' ! ! ] !



http:IIVALIA,.fA

EXHIBIT IV-6
Sheet 5 of 7
UNIT COST * |

' ----.-n;‘------—---'
IPER Ha ' IFER fAc !
[]

)

!

!

IHAT/EQUP, ITOTAL .
1CosT
IRy,

1TRANS,
1COST Rs,

'LAROUR

‘Rs,

fAc

Ha

COHNAND AREA
R L K i [:1 §

nco
NANE

ANNNUAL HAINTENANCE COST OF DCOs SYSTEM - KAUDULLA STHEME

HUNIH
iNo,!

""'lll--‘-l-lll"-l"ll!l-'ll"'.'.'.'.'lllll'll'. - e e ee ee e em e e e =r = - g

-
’ ] 5
[ g ] o~ (=] = oo (-] - = ~ o~ = - ~D - (=) o~ a— - r~ - [’ @ | e - g
1 o~ - ws ' -] — v o~ [- -] ~O o™~ ” 'S > ~o U (o] r~ -— o~ = - P L T
" ” o™~ [ ] o~ o ~” »” ™o o4 o™~ L4 L'd o~ o4 ~o -— ~o o~ ' o o~ L4 " - ™
. s "
H [ e ] (1]
1 1T =2 n
[ ] [ B n
| co @t oo oo ' o oe ot et T e " e e o e e Em ae e e - e — — ST en St e St e e ek e e P am - e E e | e n
1 ] "
] o o -~ = - — - -y = - —-— ~— o™~ [~ -0 D o~ o~ ~ -— [--3 -— 1 o~ 1]
T e ” -— o o= D o~ [ ~D o~ - ~” r~ — o~ ol ~D ~ ~D o~ o~ L
1 o~ D - L -] L r~ [--) [l ~ -0 L (-] ~O e (-] o [--) -0 o~ - - e 1 o \.
[] - -— -y - ) D Ty
[} [ e T B 1]
[} I~
[ ] I e &
| ae oo eo oo w0 o= re oo on o= oo e o == T e ST en T e tR s SR e T e S e e e e e - o o— -— T em S am & ae ] e e )
[] . [) N
| a - w o= - [ xd P ~y ~ o~ -y o~ ™~ o~ [ ] - o~ *» r~ [--] ~ ‘! e @
1 <O o~ o~ - -— (.-} - r~ ~D o~ o ~D [- -} - ™~ ~ -y [ -] P~ [ ™~ ~ 1 e, ™o
1 o~ [T} P~ ] ™4 (=] =] -<r - o ~ [4h] [ o~ -~ [==] <r O -0 -0 ~D (AL . T
1 0 [- -] - - "~ r~ o0 [= -] o~ e~ - -2 ™~ - P ~ [-=] ~ - [ ] o ~ 1 - 0t
[ ~D ™~ ~ -r ~D v o~ r~ [--] ~ b= [ - -~ r~ wd [~ [~ ~D -— Cw V&
0 g — - -— ~ ™~ -— -— o~ = -— -— o~ - - -— -— ) . S u
[ , . . R [ ]
] . R - 0
[ e . . . ) - n
1| o &r ow o= wcr " e "= e - e - FELET S S e ES em - e T oe et e et e e e e e . e e o- - —_—en - e - = e | - "
1 ] -t
1 P~ o~ - - ~D —-— [ [--] - o =] -0 [~ -] -— - o~ o~ (-] o~ o~ s G o I 1
[ x ] ~D ”> oo o~ o (-] -— o~ ' o < o ™~ o~ © o~ s o Lt > e & O O 1
1 m »~ -0 T~ ~D ~ -— — -0 [~ -— L [~} L — e -r > o~ - ~ D 1 er L #)
1 D ~D o™~ o~ =] — oo "~ = ”” — o~ - - "~ - ™~ [ o~ o [- -] = | = n
Tt e -t ~ = (] - ~ [ 3 - o~ ~ - L] - ~ o~ - o -— ~” - ” VD~
[] - [ - - IS B 1]
[} : [} e n
[ . O s
L] 4 c
1 oe @ g e pe o pe @ go = e == S ST me S me S e St ek ®e ga e e T e e pe - - W me e ae e e e e T me e (] - & n
' ] - g
1~ W - - =~} -r - -r O - [ 3] -~ - -— - c~ ~ v @ ~0 ~ vl N~ E o
[ - (Y o~ ~ [-=1 v - v ~ . -~ -— - o~ s o o~ - ~ ~ o~ « I P~ =
) ¥ — (-~ C~ o, ~ P~ », —~ -a . Vo [ 3] - -r ~ o~ od ~D Cd [qo) ~ ] f~ o
t o - (] - - w. (" 1 — [—7] -r -~ - {o-) -, (] - ~ [ 7] - (¥ ") L 0 ) DD €
! - - o~ Yo = o~ ~ ~ B ~O o~ v -— [ 1) = o [~ [T = o~y (- o o "
[ JE—— - - ™~ -y - —— - -— — -— [ — VoaD ==
] LI £ B, N T
] ] = n
] . ] c n
| o= on ac’ee ac o we *- ar o= e T ae om e o- T TT e S a- Tr ee S ae et ee e oo Ce ae . e =- - me me " er e e = e I == €
) ] T n
[ - -] [ - -~ o= L = - -~ ~ = > v o~ ~ - - ~ - ~ o~ m o~ "
[ - f--3 (=1 -~ o~ = — fw r~ o ~ o~ o~ — o ' ~0 == ~ [ o N o
! e . o~ - o~ - - = r~ -2 o ~ ~0 Cxd -— - - - r~ ~ 0~ - LI~ — JO 1
H - I &2 ® n
[} I = an
' ) @ 0
1 ] >
] s < u
| =c @t ce @ oo o ae v ee e em P we .. e - e - - e S me e ee Rt e e e " e e o we o - - .=m e e ae e e ) - 1
] ' "
1 = (-] (- -4 = = v = (] = o = () [ (=] (-~ = (=] = [ - (] = = | e "
1 e -r = [-<] [— ~ [ =] = < o~ co <r (=} pv-3 ~ [ ~0 o [== [ 5 = V= "
[ ] - - - - - - - - - - - - - - - - - - - - - - [} t— |
I o~ -] £ v = - [ x] o~ s -— ~ ~ — ~ < -] oo - [~ ~D (o] v, « 1 4 n
1 oo [ < [~ -— | 5o -— [~ = [ o3 ~ urs [V -r ~ -0 o [+ p—— -— —-— ~D ™~ 1]
" -— -— -— - o~ -r o~ ()] -— — o~ o~ -— — -— ~ | o) -— - -— T n
1 - I
1 1 "
I o= o= e o om et en e me o= he e e ve e ee e me e mm e —- oe —- W TT e ST e ®C ae = ke = ek e e = - we e == e | e "
[} = L $ "
' = = [} "
1 2 = w L1at [ "
1 < < — S - 1] — "
] = — << (=4 <T < << < — | I~ u
] = (=4 - ad w2 < o= S < - = 1 - "
' [ ] < — ad Ca PNy = = = << S (=] [—] ] "
1 [~ = [ 2] (V¥ < = [~ . = << £ < (Z-] — 1 i
¢ = — < <T << [X=] [ < - | < - 1 - = = < = 1 n
T = = [ — [X=] (= = < <= S T e =3 ee] = - ) w = = —_ 1 "
[ Sl o < = =) = = = S= D= 0 - = [v9) > < W o (%23 — — < 1 "
L - — < — (=] — [N = <= T < = — < wn s o < << < — [Z=T | n
t P~ = > = P = pveng — ~> "2 = = = — w L o = (&) - < 1 "
[ pe] << = < < G =] —] o _—— T < < w o= T < = — a | o n
e = w [ 1-] = = (& G 3 w > 2 oW = = = wn = Xx == = [ey] > o | oo
1 on oo oa &% - @0 e o me e oe == o == S ST mm ST ee m ke e ce e= L et 2h ee eo me et am S S ee Em ae et e e e e w2 | == D n
] 1 [T
! o ™~ [ - [ o] -3 ~ [ -~} o~ (=] —— ~ ~> - us -0 P~ f—] o~ o — ~ ! € n
Fl —-— —— —— — — — — —-— — — [ o] ™~ [ o I | T n
TT S S es S s Tt ce % re e ee ce ae me se e e me o e se me TT RS S ST em e ee et hn tm hm ®® e T ee = e e e = _—— e e - g}


lfiore
Rectangle


EXHIBIT IV-6
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Average fanual Maintenance Cost per Acre = 724,462/9,353 = Rs, 130
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PROPOSED COST-EFFECTIVE PROCEDURE FOR IMPLEMENTATION OF
REHABILITATION WORKS.

All construction works have to be executed according to the

engineering specifications and the tinished products be
acceptable to the people in order to enable them tc operate and
maintain the system components in a sustainable manner. At the

active participation ot the beneficiaries concerned should be
ensured.

I'here should be harmony between the agency personnel and
beneticiaries. Wagte of resources should be minimized.
Diversion ot resourc%s tor personne! or on other unauthorized .
purposes should be avoided. Work should be completed in time .

The completed works should be cost-etfective in all respects.
The agency personnel should be sincerely happy and fully devoted

to serve in rural and ditticult situations. The Project
Management must be geared to steer the implementation tc 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 the benefit all level 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 eftorts or procedures are
involved. :

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

Implementation agencyv  personne! should be hand-picked and
posted to the proiject site at least one cultivation season

prior to the commencement ot rehabilitation works. These
Dorsmmerhould be resident in the near vicinity of the
project area. Lither temporary or permanent residential
tacilities mav bhe provided depending on the nature ot the
project and cost allocation. It would be possible to rent

or lease out private apartments tor which the state should
bear these costs.
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Farmer organizations and the Project Management Committee in

the schemes not tupctional in the propnsed Scheme, these
orgonizations shonld be tormed adopling accepted strategies.,
Initrally, the Project  Management  Committee which will
“mainly comprise ot the ticld level Agency personnel can be
formed without much ditticulty. The assistance of the

experienced personnel from the ISMP, MIRP, MANISS and INMAS
Schemes can be solicited for this purpose.

Suitable command area of 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.

Atter proper propagation of the proposed prcject 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
"Seltl Management of Irrigation Systems".

Modernivavi n works of the Main Svstem Components will be of
great  ma.r:tude and will require special application of
engineering skills in investigation, design, planning and
imniementation of modernization proposals. Therefore, it is
suggestoed  that i!his task should be entrusted to an
experienced irrigation engineer or to a senior I'A who should
be tully autonomous and will tunction as the Resident
kngineer ftor this purpose.(This practice was proved to be
successtul in the Gal Ova LB System rehabilitation and is
being practiced in the Minipe LB System rehabilitation at
pra:sent).

This Resident Engineer can handle more than one Scheme if
there are several Schemes in the locations. The TAs and WSg
will be deploved in a rotational basis: to provide
opportunities for all of them to get acquainted in

construction, ope~ation and maintenance and ogher systemq,

(-

management activities.

Walk-Through Operation and Maintenance Surveys of the Main
System Components should be conducted by the TAs in-charge
tor the system with the participation ot the IE, 0& M Crew
and relevant representatives of the beneficiaries. Based
upon these survevs modernization proposals should be
prepared, scrutinized by higheor level personnel and approved
for 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
targe scale private contractor with good reputation 1is
entrusted with the implementation or a suitable state
conslruction 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).

1t either of the strategies are not possible, the
implementation mayv be undertaken on "Force Account"”
supplement od by Supplies Contracts tor construction

materials, plants and equipments.

The overall success of implementation will be dependant upon
the etticiency and ettectiveness ot the Resident Engineer
and his technical statt., “Therefore, trom the initial stages
itselt all strategies required tor the successftul
implementation should be jointlv worked out to maintain good
spirit and enthusiasm among all staft. (For the
implementation of Inginimitiva Reservoir Scheme and Kirindi
Ova Heservoir Scheme, several incentive packages were
oftered to all 1D staff),

High level 1D staft should pav 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 I1SMP Schemes).

In-Country and Third Country Training should be given to all
field level staff without anv discrimination. (In 1ISMP,
many 1training courses and seminars were conducted for
Colombo based Agency personnel.The Third Country Training
Courses should be accessible to the different agency
personnel in  reasonable order to avoid trustration, to
contain corruption and for proper motivation).

The modernization works in the Distributary Canal Systems
will not be so extensive.lheretore, it is suggested that the
entire command area is  zoned into manageable units and TAs
and WSs who are 1nclined to serve 1in these sub systems
should be selected and posted.

These statt should organize small "Work Gangs" with the
assistance Project Committee in each tield canal level

to implement modernization works on contract method.It can
be mainty labor contract in most ot the cases. However, if
the "Work Gangs" are capable of mobilizing the materials
required for their respective works, the whole work can be
offered on contract to such "Work Gangs".
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The modernization works in the Distributary Canal Systems
involve sterco-tvne earthwork, masonry work and small scale

plain concrete work. (Desilting, Formation bund with
borrowed narth.?nndnm rubbte masonry and 1:3:6 cement
concrete  and turting.)lTheretore, on-site training can be

provided to selected vouths who can be selected from the
same sub-svstem in order to assist the TAS and WSs in site
supervision. 'he specifications pertaining to these
indigenous nature of technologv can be written in simple
langnage on display boards tor the benefit of all people
concerned and these bhoards 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
farmers were trained and deploved 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 problems by themselves. In addition, it will help

Lo develop good civie-mindedness among many people. There
will be better job satistaction among the 1D staff and the
reputation ot the 1D as an indispensable service

organization will get enhanced.

The vole small  scale private contractors will be primarily
limited to provide supplies ot local construction materials.

flowever, it the DUCOs are tormed and strengthened in order to
exccute  construction works on  their svstems with active
participation ot relevant people with absolutely genuine
intentions, those DLuUs should be attorded opportunities and
they need to be tacilitated and assisted bv the 1L staff in
all aspects ot management ot construction contracts.

The above concepts are formulated based upon the first hand
cxperience ot the Consultant during the past tifteen years
in difterent situations such 1RDPs, 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 tn tulfil the basic ‘requirements
quoted in the first paragraph of this synopsis., This
concepts have to retined atter presentation to the relevant
personnel.
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