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CHAPTER 1
INTRODUCTION

Under the Irrigation Systems Management Project (ISMP) the
procedure for developing the Preventative Maintenance Program\(PMP)
was outlined in the Project Paper (PP). This procedure is
schematically shown in Exhibit I-1 and provides the guidelines for
development of the PMP over the Life of Project (LOP). THe PP
recommended that the PMP should be developed over the LOP and
implemented after the Project was completed in order to sustain the
systems at a level of maintenance that they will not require major
rehabilitation work in the future. This sustainability requirement

is contingent upon the following:

For: Main System Néintenanqg (Irrigation Department {ID]
Responsibility)

o The Main System must first be rehabilitated to the level
that they can be sustained indefinitely under the

implementation of the PMP,

o) The Government of Sri Lanka (GOSL) provides the
"maintenance funds estimated over the LOP for each Scheme
in accordance with the cost gstimate developed in the

Annual Maintenance Plans.

For: Distributory Canal System (DCS) Maintenance (Distributory
Canal Farmer Organization (DCFO) Responsibility)

o The DCS Distributory (D-) canal and Field (F-) canal must
be first rehabilitated to the level that they can be

sustained indefinitely under the implementation of the.

PMP.

o The DCFOs, responsible for their DCS must generate
adequate maintenance funds within their organization in
order to implement the Annual Maintenance Plans. The
amount needed each year has been determined over the LOP
and varies between each DCFO. Aaout 79% of this cost is
for material, equipment and fuel, etc., and the remaining
works involve only labor. Either the DCFO provides the
total funds required or- the members must contribute their

time and labor if the PMP is to succeed and be sustained.



In the Status Report on the ISMP PMP, the following will be
covered. '

CHAPTER 11 Experience _Gained in_the PMP Dver the LOP

In this Chapter the development of the PMP over the
LOP will be discussed and how it was accomplished.

CHAPTER 111 Development of the Preventative Maintenance Program

In this Chapter the progress of the Development of
the Annual Maintenance Plans will be presented by
Scheme.

CHAPTER v Fecommendations for Implementation of the
Preventative Maintenance Program

This Chapter will discuss how the Annual
Maintenance Plan will be implemented under the PMP.
The implementation of the Annual Maintenance Plans
as of PACD have yet to start, therefore, this
Chapter is the key to stainability of the PMP after
PACD.



CHAPTER 11

EXPERIENCES GAINED IN PREVENTATIVE MAINTENANCE PROGRAM
OVER LIFE OF PROJECT

Preventative Maintenance Program

The development of the PMP was accomplished over the LOP foc
all seven Main Systems, and some 92 of the 2081 DCFOs under the
seven Schemes under the Project. 70 accomplish this the
Consul tant assisted the ID in the following activities which
have led to the development of the PMP. These activities are
presented on Exhibit I-1, Chapter ], and are outlined in the
sequence in which they have been developed over the LOP,

A discussion of each step in this development process will be
made to outline the experiences gained over the LOP. This
step by step process will be summarized for the Main System
which is similar to the process for the DCS except that the
Main System involves priority rehabilitation which was not
provided for in the DCS. ’

STEP 1 - Conduct Walk-Through [laintenance Survey for
Essential Structural Improvement (ESI)/Pragmatic
Rehabilitation (PR) Improvements

The first step in developing of the PMP was to
make a walk-through maintenance survey to
establish the requirements of the System for
rehabilitation. This was a major effort as pre-
planning of the canals to be rehabilitated over
the LOP was the first step in the process. Once
the Technical Assistant (TA) staff identified the
canals to be rehabilitated, they initiated the
walk-through survey to determine the
rehabilitation requirements provided in order to
sustain the systems. During 1987 and 1988 this
process was relatively easy as only Main and
Branch canals were proqgrammed for rehabilitation.
The determination of what had to be rehabilitated
was noted during the walk-through survey and the
TAs brought these notes to the office for the
survey, planning and design stage of the process
which is outlined under Step 2.

11-1
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STEP 2

Prepare Surveys, Plans, Designs and Cost Estimate
for ES1/PR Works

After completion of the Walk-Through Maintenance
Survey in Step 1, the TAs would determine the
survey requirements, make the necessary surveys
and then plan design and prepare gquantity and
construction cost estimates for the rehabilitation
works required for any specific sub-project.
There may be 4 or 5 km of Main and Branch cafal
scheduled for a sub-project. Under .the United
States Agency for International Development
(USAID) reimbursement criteria adopted for the
project, two thirds (67%) of the allowable
construction cost per kilometre of canal would be
reimbursed to GOSL and GOSL would pay for the
remaining (33%). Allowable reimbursement cost per
kilometre of canal varied from Scheme to Scheme
between M™Main, Branch, D- and F-canals. This
allowable reimburs:zment cost was developed in the
PP and had little basis for establishment. One of
the major problems experienced in the early stage
of the Project during the rehabilitation of the
Main and Branch canals was that after TAs prepared
the survey, plans, design and cost estimates
invariably the rehabilitation cost per kilometre
was considerably higher than the allowable USAID
reimbursement amount. This caused considerable
problems during the early stage of the Project as
well as right up to PACD as the 1D had to cut back
on the rehabilitation needed to adequately bring
the systems up to a maintenance stage where they
could be sustained under the PMP. Because of this
situation, revised estimates had to be made so
that rehabilitation costs staggered within the
allowable rate per kilometre. The ID made these
reductions reluctantly, and the canals were
rehabilitated based upon those modified
rehabilitation plans.

Subsequently the Consultant realized that the Main
Systems were not being rehabilitated under ESI to
a level that could be sustained with recourse to
further maintenance and requested Ivrrigation
Management Department (IMD)/ID and USAID to
provide Priority Rehabilitation Works on these
canals where ESI works had veen completed but not
to the level necessary for sustainability.
Priority Rehabilitation worke were originally
identified under the walk-through survey for ESI
but were deferred or left off the program because

11-2
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STEP 3

STEP 4

STEP S

of budget constraints. Both USAID and IMD/ID
agreed on the Priority Rehabilitation Preogram
which was initiated in 1989 under Step 3 that

follows.

Conduct Walk-Through Maintenance Survey for
Deferred Priority Rehabilitation Works

A second Walk-Through Maintenance Survey was.

conducted on all Main and Branch canals that were
first rehabilitated under the ESI program but were
not to the level of sustainability. The second
survey identified all essential rehabilitation
requirements that were left off the first ESI
rehabilitation program. The TAs again took field
notes and proceeded to their offices whe e
requirements for additional surveys were
identified. After completion of the survey and
mapping, the plans, designs and cost estimates
were developed without constraints of a budget
limitation on Rs/kilometre.

Implement Deferred Priority Rehabilitation Works

After preparation of the design and cost
estimates, the works were awarded to private
contractors for the Main and Branch canals and
these Canal Systems were then brought up to the
level that they could be sustained under the PMP.
By that time (1989), dry rubble packing had been
tried out for the first two years (1987 - 1988)
and found to be extremely effective for canal bank
stabilization material. Therefore, Deferred
Priority Rehabilitation included a 1lot of dry
rubble packing.

Conduct Walk-Through Maintenance Survey for
Preparation of Annual Maintenance Plan

After ESI and Deferred Priority Rehabilitation
works had been completed on the Main and Branch
Canals, the next step was to initiate the
preparation of the Annual Maintenance Plans for
the Main and Branch canals. The walk-through
survey for Annual Maintenance requirements usually
takes 2 or 3 days to conduct. The survey also
includes other components of the Main System other
than Main and Brench canals, namely, Inlet Canal;
Headworks; Spillage and Embankment. :

11-3



STEP 6

The Annual Maintenance Survey is conducted based
upon criteria that had been developed by the ID to
satisfy the many maintenance requirements that
must be accomplished semi-annually, annually, bi-
annually or periodically every three, four or five
years, The criteria developed was done based upon
erxperience of the ID over many vyears of
maintenance work. Since the new concept of
maintaining the system on a sustained renewyal
basis under the PMP was to start after completion
of the Project, it was necessary to establish the
Annual Maintenance Plans to a detail level that
would allow the ID to know what to maintain, when
to maintain it, how many times or frequency of
maintenance, the amount of labor .required, the
amount materials needed; the types of eqgquipment
and the schedule of order the work was to be
accomplished.

To determine all this information, the walk-
through survey had to identify every requirement
to be maintained to the detail where estimates of
the work required and the costs involved could be
accurately determined in order to develop the
Annual Maintenance Plan as outlined under Step 6
that follows.

Develop Annual Maintenance Plans, Cost Estimates,
Maintenance Diagram, Schematic Water Distribution
Diagram, Equipment, Labor and - Material
Requirements '

Based on the Walk-Through Maintenance Survey the
requirements were determined by the TAs in the
field and notes prepared. The requirements that
were noted in the survey, included the length and
width of canal to be maintained; the estimated
desilting and deweeding requirements; the number
of different types of structures to be maintained;
the length of canal bund to be maintained; length
of canal roads to be gravel surfaced; etc. All of
this information was used as the basis for
developing the Annual Maintenance Plan, Annual
Maintenance Quantities and Annual Maintenance
Costs including labor, materials, equipment and
fuel requirements. In addition to the Annual
Maintenance Plan and Cost, the development of the
Maintenance Diagram for the Main System was
prepared. On this Diagram the location of all
Main System facilities bhave been identified
including the length of the various reaches of
canal under the Main System of the Annual

11-4



STEP 7

—

Maintenance Plan. The Main System Maintenance
Diagram also identifies the location, name and
number of DCFOs that are being served by the Main
System. The Maintenance Diagram shows the
location of the Main, Branch, D- and F- canals in
the System and the main drains, roads, buildings,
maintenance and operation quarters, telephones,
post offices, towns, villages, railroads, anicuts,

rain gage locations, meteorological stations apd

the many irrigation structures located along the
canals, such as, sluices, spillways, spills,
regulators, drop structures, bridges, etc. In
addition tc the Maintenance Diagram, the Annual
Mairtenance Plan also includes the Issue Tree for
the system which is presented on a Schematic Water
Distribution Diagram and provides information on
location and stationing of D-canal and F-canal
turnout structures and the area served by each
turnout. During the Walk-Through Maintenance
Survey, the TAs up-dated the Issue Trees so as to
establish the correct extents to be irrigated from
any one turnout.

The development of the Annual Maintenance Plan
also required the TAs to estimate the materials,
labor, fuel and equipment needed to implement the
Plan. Details covering every aspect of the Annual
Maintenance Plan were prepared and all the
information presented in 2 Report for both Main
System and DCFO Annual Maintenance Plans. These
Reports will be presented in Chapter III.

Implement Preventative Maintenance Frogram Based
Upon the Annual Maintenance Plan

After completion of the Annual Maintenance Plan
for all Schemes, the ID using funds allocated for
maintenance by the GOSL for the Main System must
initiate and implement the works outlined on the
Annual Maintenance Plan. Although, at PACD the
Annual Maintenance Plans had yet to be implemented
for the seven Main Systems under the Project it is
planned that they will be started during the close
season of the 199271993 Maha. Even though
rehabilitation works will be going on in D- and F-
canals the ID must assign adequate TAs to
implement the Annual Maintenance Plans during
1992.
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The allocation of adequate funds to implement the
Annual Maintenance Plan is the constraint that
must be overcome by the GOSL. The estimated
annual maintenance costs for each of the seven
Main Systems under the Project were developed over
the LOP. These Annual Maintenance costs are
summarized in the Table II-1 below:

TABLE II-1 -

MAIN SYSTEM
ANNUAL MAINTENANCE COSTS REQUIRED

TO IMPLEMENT PREVENTATIVE MAINTENANCE PROGRAM

Service Area Total Annual Cost/Acre

Scheme (AT) {Rs) (Rs/Ac)
Parakrama Samudra 23,000 2,507,300 109
Giritale 7,340 1,028,200 140
Minneriya 23,672 2,113,500 90
Kaudulla 190,824 2,117,600 195
Ridi Bendi Ela 5,553 2,223,363 400
Gal Oya LB 61,752 6,636,937 108
Gal Oya RB 34,474 6,840,314 198

Totals 166,613 23,467,214 141

STEP 8

As can be seen from the above table for the seven
Schemes under the ISMP the average Annual
Maintenance cost for the Main System is only Rs
141 /acre. This amount is the initial estimated
requirement, however, this amount will be
gradually reduced after the PMP has been
implemented for several years where the amount
required will most probably reduce to about 2/3 of
the initial estimate cost or only about Rs
941,100/ace. GOSL however, must provide the
initial funds required 1if the PMP is to be
sustained. '

Conduct Walk-Through Maintenance Completion Survey
and Submit Annual Maintenance Completion Report

After the implementation of the Annual Maintenance
Plan, it is programmed to conduct a Walk-Through
Maintenance Completion Survey to note down what
was accomplished and to evaluate the results of
the work accomplished. Based upon the evaluation,

an Annual Maintenance Completion Report - is-

prepared with its recommendations for the next
year.
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STEP 9 -

STEP 10 -

Revise Annual Maintenance Plan to Meet Actual
Maintenance Requirements - Based Upon
Recommendations in the Completion Report

After the Annual Maintenance Plan Completion
Report has been submitted, the recommendations for
the next years Annual Maintemnance Plan will be
reviewed and adjusted to meet the Report’'s
recommendations, so that the plan can be modifjied
to suite the conditions now existing in the field.
Reduction in the amount of maintenance
requirements will be apparent as the PMP |is
continued which will result in a reduction in the
Anrival Maintenance Cost. After 5 to &6 years of
the PMP the Annual Maintenance requirements will
stabilize and the cust will remain relatively
constant as long as the PMP continues to be
implemented.

Improve Preventative Maintenance Program and
Continue .

The PMP will be refined and improved over time and
the TAs assigned to the PMP will become very
efficient in implementing and continuing the
program and at the same time the cost of Annual
Maintenance will be reduced to a level that will
be adequate to sustain the system without further
need for major rehebilitation and the GOSL will
have achieved its goal of sustained renewal of the
Irrigation System. '
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CHAPTER 111

DEVELOPMENT OF THE PREVENTATIVEFHAINTENANCE PROGRAM
OVER THE LIFE OF PROJECT :

3.1 Introduction

The PMP, for the Scheme under the ISMP which are planned to be.

implemented after completion of the Project on 30 June 1992,
involves the preparation of the following six major maintenance

activities during the LOP.

1. Conduct Walk-Through Maintenance Survey

2. Prepare Annual Maintenance Plan

3. Prepare Annual Maintenance Costs

4, Prepare Maintenance Diagrams

S. Prepare Schematic Kater Distribution Diagrams
6. Prepare Ai.—~ual Maintenance Completion Report

Under the 1SMP the above Preventative Maintenance activities are to
be prepared for 1) the Main System (Headworks, Main/Branch Carals)
of each of the seven Schemes of the Projrmct and for 2) the 201
DCFOs (Parakrama Samudra 28, Minneriya 2@, Giritale 12, Kaudulla
22, Ridi Bendi Ela (RBE) 11, Gal Oya Right Bank (RB) 36 and Gal Oya
Left Bank (LB) 72) that will have been forred under those seven

Schemes. The PMP for the Main System of the seven Schemes will be

implemented by the 1D while the PMP for 201 DCFOs in those seven
Schemes will be implemented by each of those respective FOs.

The PMP was initiated by the Consultant’'s first Operations and
Maintenance (O&M) Engineer, Mr, C F. Leonhardt, from 16 August 1987
to 31 December 1990 and later followed-up by *he Consultant’'s O&M
Engineers, Mr. T.A. Cerdan and Mr. S. Balasingam from 1 January

1990 to 30 June 1992.

For continuity of the development of the PMP the accomplishments
from 16 August 1987 to 31 December 1990 will be discussed and then
followed with accomplishments up through PACD on 30 June 1992.

3.2 Accomplishments in Polonnaruwa and Kurunegala Ranges as of 31
December 1990

As of 31 December 1990 work on the PMP was confined primarily to
the Main System of the four Schemes in the Polonnaruwa Range and

the Main System of the RBE Scheme in the Kurunegala Range. In the .

Polonnaruwa Range, Annual Maintenance Plans were prepared for the
Main System facilities that were rehabi'itated during 1987 for each
of the four Polonnaruwa Schemes. Table I111-2-1 below, presents the
accomplishment on the 1987 ESI works for the Main System of the
four Schemes in the Polonnaruwa Range as of 31 December 1990.

111-1
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TABLE I11-2-1

ANMUAL MAINTENANCE PLAN -- POLONNARUWA RANGE
FOR 1987 ES1 WORKS AS OF 31 DECEMEER 1990

H Scheme - 7 Fomplete
Maintenance Activities {—-————- - - - L= e
! PSS | Giritale Minneriya | Kauqulla

1. Walk-Through Maint. ! ' H {
Survey . | 120 ! 100 ! 100 H 100
2. Annual Maint. Plan! ! 100 ! 100 ' 100 H 100
3. Annual Maint. Cost ! 100 ¢ 100 H 100 H 100
4., Maintenance Diagram { 2! 100 ! Q { o
S, Schematic Water H ! H '
Distribution Diagram! o ! 106 : D H o
6. Report ' " I 100 H "/ H o

e " — - W > B Gt G S o " T SO D S S T — — — . P G S S - - - ———

For the Main System of the RBE Scheme in the Kurunegala Range the
Walk-~Through Maintenance Survey, the Annual Maintenance Plan and
the Annual Maintenance Cost Estimate was completed in draft form
during 1990 and submitted to the Consultant for review. The
completion of all six maintenance activities in the RBE Scheme was
scheduled for early 1991.

During 1990 the Walk-Through Maintenance Survey, Annual Maintenance

Plans, Annual Maintenance Cost Estimates, Maintenance .Diagrams,
Schematic Water Distribution Diagrams and Draft Reports were
completed for the following DCFOs in Giritale Scheme by the
Consul tant:

DCFO No. 1 Puraragama Completed June 1990
DCFO No. 2 Agbopura Completed July 1990
DCFO No. 3 Mahasen Completed August 1990
DCFO No. 5 Kauduluwewa Completed August 1990
DCFO No. 10 Bendiwewa Completed November 1990

3.3 Accomplishment in Polonnaruwa Range 1/71/91 - 30/6/92

During this period of time major accomplishments were achieved in
the development of the PMP in the Polonnaruwa Range. 9 Summary of
these achievements follows:

A, Annual Maintenance Plan - Main System

The Annual Maintenance Plane for the Main Bylt'mi (Inlet

Canal, Headworks, Main and Branch canals) of the Parakrama

Samudra, Giritale, Kaudulla and Minneriva Schemes were
developed and completed during this period. A detailed Report
on the Giritale Main System Annual Maintenance Plan was

I11-2
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prepared and submitted to ID/IMD on 21 August 1991 in order to
illustrate the requirements needed to omplement the Annual
Maintenance Plan for the four Schemes in the Folonnaruwa

Range.

This Report on the Giritale Main System Annual Maintenance
Plen is enclosed in this Chapter as Exhibit I1II1-3-1. It
provides all the detailed information needed to develop the
Annual Maintenance Plan for a Main Irrigation System (Inlet
Canal, Headworks, Main and Branch canals). The report should
be a guide for the development of the Annual Maintenance Plans
for other Main Irrigation Systems in Sri Lanka. .

A summary of the Annual Maintenance Costs for the Main Systems
of the four Schemes in the Polonnaruwa Rarge is presented on
the Table 111-2-2 below:

TABLE 111-2-2

POLONNARUWA RANGE
ANNUAL MAINTENANCE COST OF MAIN SYSTEM COMPONENTS

Command Total Annual Annual Cost/AC
Scheme Area (AC) Cost (Rs) (Rs/AC)
Giritale 7,340 1,028,200 140
PSS 23,000 2,507,300 109
Minneriya 23,672 2,113,500 90
Kaudulla 10,824 2,117,600 195
Total PN Range 64,836 7,766,600 120

Annual Maintenance Plans - Distributory System

In the four Schemes of the Polonnaruwa Range there are 81
DCFOs. During the period from 1 January 1991 to 30 June 1992
the Annual Maintenance Plans for all 81 of these DCFOs were
essentially completed. In the Giritale Scheme the Consul tant

completed the Annual Maintenance Plans for all 12 DCFOs and.

submitted detailed Reports to the ID/IMD as indicated on Table
111-2-3 below:

TABLE I111-2-3
GIRITALE SCHEME - DCFO - ANNUAL MAINTENANCE PLANS

DCFO Name Date Report Submitted
1, Puranagama July B, 1991
2. Agbopura September 27, 1991
3. Mahasen February 25, 1992
q, Jayanthipura February 20, 1992
3. Kadawala Wewa February 25, 1992
111-3



3.4

A.

D'.FO Name Date Report Submitted

6. Unagalawehera September 27, 1991

7. Chandana Pokuna September 10, 1991

8. Puranagama Muslim March 25, 1992

9. Parakum September 10, 1991
18. Bendi Wewa March 25, 1992 ‘
11. Nagapokuna February 6, 1992

12. Hatalisata February &6, 1992 P

.

A typical DCFO Annual Maintenance Plan Report of the
Puranagama DCFO in Giritale Scheme is enclosed in this Chapter
as Exhibit 1I1-3-2. It provides all the detailed information
needed to develop the Annual Maintenance Plan for a DCFO. The
Report should be a guide foi all of the remaining DCFO Annual
Maintenance Plans that must be completed in the Gal Oya RB (36
Nos.) and Gal Oya LB (72 Nos.).

For the remaining 69 DCFOs in Polonnaruwa Range, the Walk-
Through Maintenance Surveys, Cost Estimates, Maintenance Plans
and Issue Trees had been prepared and completed, only the
preparation of detailed Maintenance Diagram on up-dated
Blocking Out Plans (BOP) remain to be done. Translations of
the Maintenance Plan in Sinhala had been accomplished for all
of the DCFOs that officially took over the D-canals from the
ID. Exhibit 1I1-3-3 (4 sheets) present the status of DCFO
Annual Maintenance Plans in the four Polonnaruwa Schemes.

The Annual Maintenance Cost of each of the DCFOs in Biritale
(12), Minneriya (19), Parakrama Samudra (28) and Kaudulla (22)
are presented on Exhibit 111-3-4 (4 sheets). The average cost
of Annual Maintenance for these B1 DCFOs in the Polonnaruwa
Range was found to be Rs 220/Ac.

Accomplishemnts in Kurunegala Range 1/1/91 - 30/6/92

Annual Maintenance Plan

The preparation of the Annual Maintenance Plans and related

documents of RBE Scheme main System were completed during the
Fourth Quarter of 1991. These documents vere reviewed during
the First Quarter of 1992 and finalized. Based upon the
Annual Maintenance Costs developed under the Annual
Maintenance Plan for the Main System the following Table III-
4-1 presents the costs and cost per acre were developed for
the Total System, Anicut Headworks , Inlet Canal and Main
System respectively. :

1(1-4



A.
B.
C.
D.
E.
F.

A'
B.

c'
D.
E.
F.

TABLE III-4-1

TOTAL ANNUAL MAINTENANCE COST RBE SYSTEM (5553 Ac)

RBE Anicut/Headworks 34,835
Inlet Canal 468,216
Magalle Tank Headworks 62,037
Right Bamk Main Canal (RBMC) 517,784
LB off RBMC 169,004

LB Main and RB Branch Canals 137,337

- e s G . e e s iy s -

Sub-Total 1,309,213

Contingencies @ 7.23% 100,440

Sub-Total (&67%) = 1,489,653
Dept. O/H (3370 = 739,710
Total Annual Cost = 2,223,363

= 400 Rs/Ac.

ANNUAL _MAINTENANCE COST ANICUT/HEADWORK/INLET CANAL

RBE Anicut / Headworks = 34,8395
Inlet Canal = 468,216
Sub-Total = 503,051
Contingencies @ 7.23% = 36,370
Sub~-total (67%) = 539,321
Dept O/h (5S3%) = 265,685
Total Annual Cost = 805,106

= 145 Rs/Ac.

ANNUAL MAINTENANCE COST MAIN IRRIGATION SYSTEM

Magalle Tank/Headwork = 62,037
RB Main Canal = 517,784
LB of RBM Canal = 169,004
Left Bank Main Canal
(LBMC)/LB off LBMC = 137,337
Sub~Total = 886,.62
Contingencies @ 7.23% = 64,070
Sub-Totai (67%) ' = 950,232
Dept. O/H @ 33% = 448,025
Total Annual Cost = 1,418,257 = 293 Rs/Ac.
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O&M Units of the RBE Scheme were made operational and
officially opened during February 1992Z2. With the aid of the
Annual Maintenance Plans, the implementation of PMP of the
Main System Components can be implemented during June 1992.

Annual Maintenance Plan - Distributory Canal System
There are eleven DCFOs in the RBE Scheme. As of 30 June 1992,
the Annual Maintenance Plans, Cost [stimates, Water

Distribution Diagram (Issue Trees) for all eleven DCFOs have
been completed. .

The preparation of the Haintenance Diagram based upon up-dated

BOFs were in the process of being developed as of 30 January

1992, Sinbhala %translations of five of the Annual Naintenance
Plans have been cornipleted.

The status of Annual Maintenance Plans for the eleven DCFOs in
the RBE Scheme as of 30 June 1992 is shown on Exhibit 111-4-1,
Exhibit I111-4-2 presents the Annual Maintenance Cost of these
eleven DCFOs. The average ctost of Annual Maintenance for the
11 DCFO* was found to be Rs 130/Ac. for the D- and F-tanals.

Preventative Maintenance Program

Under the Project a PMP is being carried out on the RBE Scheme
in the Kurunegala Range. The RBE Scheme was rehabilitated

between 1978-1983 and the system has deteriorated during the.

intervening period so a program of Preventative Maintenance
Works was initiated in 1989.

In the RBE Scheme in Kurunegala Range, the PMP is being
carried out by Priority Rehabilitation of the LB, RB and
Center Canal Systems. As of the end of June 1992 the status
of the Preventative Maintenance Work on RBE is shown on Table
111-4-2,

TABLE 111-4-2

RIDI BENDI ELA
STATUS OF PREVENTATIVE MAINTENANCE WORK

% Complete As

£P_No. Description Work of 34/6/92
1 PR & Water Management (WM) Work LBMC 68.7
2 PR & WM Work RBMC/Central Canal ‘ 61.8
3 PR & WM Work Inlet Canal 83.2
4 Modification to/Inlet Canal ' 160.9
S Modification to/Inlet Canal 86.3
[} " Modification to/Inlet Canal 73.6
g Modification to/Inlet Canal 20.0
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3.5

i 7 Complete As
SP No. pescription Work of 30/6/92

8 Modification to/Inlet Canal 15.0
Q Modification to/Inlet Canal 2.0
10 Modification to/iInlet Canal 0.0
11 Modification to/Inlet Canal 2.0
12 PR Field Canal RBMC Q7.2
13 PR Field Canal LBMC 67.8
14 PR D- & F—-Canal Inlet Canal 72.7
15 PR F-Canal Center Canal 75.0
16 PR LB off RBMC 2.0
17 PR LB off LBMC 1C0.0

Accomplishments in Ampara Range - 1/1/%91 - 30/6/92
Annual Maintenance Plan - Main System

Under the Gal Oya LB Scheme the development of the Annual
Maintenance Plan for the Main System component was completed
and finaljized by 30 March 1992 including the Hearworks of
Senanayake Samudra, LBMC, Branch canals and Inlet canals to
the Headwork for the Tanks along the canal. The Annual
Maintenance Cost for the LBMU System is presented on Table
111-5-1.

TABLE III-5-1
ANNUAL MAINTENANCE COST OF THE MAIN SYSTEM COMPONENT
GAL OYA LEFT BANK SYSTEM (61,750 Ac.)
(31 MARCH 1992)

Annual Cost (Rs)

A. Headworks/Senanayake Samudra = 215,425
B. LBMC = 1,331,500
C. Branch Canal off LBMC = 2,600,000
Sub-Total = 4,146,925
Contingencies @ (7.23%) = 299,823
Sub-Total (67%) = 4,446,748
Dept. O/H (33%) = 2,190,189
Total-Annual Cost 6,638,937

Rs 107.5/Ac.

The prgress oi: the development of the Annual Maintenance Plan
for the Main System Components of the Gal Oya RB was completed
hy 38 June 1992. By 31 March 1992, the Walk-Through
Maintenance Survey and Cost Estimates and other related
documents were completed for the RBMC from Station 0+000 to
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Station 35+208. Work on the Walk-Through Survey for the
intermediate Tanks and the 1@ Branch canals totalling 90
kilometres was initiated in early April and completed by 31
May 1992. Annual Maintenance Cost of the Main System
Components for the Gal Oya RB System as of 30/6/92 is
presented on Table 111-5-2.

TABLE I11-5-2

AMPARA RANGE
ANNUAL MAINTENANCE COST OF MAIN SYSTEM COMPONENTS
GAL OYA RIGHT BANK SYSTEM (34,474 AC) AS OF 30/6/92

Annual Cost (Rs)

A. RBMC (Km @.0-km 35.2) 1,745,000.00

. Rranch Canal off RBMC 2,.,529,000.00
Sub-Total = 4,274 ,000.00
Contingencies @ (7.23%) = 309,010.20
Sub-Total (67%) = 4,583%,010.20
Dept. O/H Indirect Costs 337 = 2,257 ,303.50

- o O —— > — - —

Total Annual Cost Rs 6,820,313.70
Annual Cost per Acre Rs 198.42/Ac.

Annual Maintenance Plan - Distributory Systems

The preparation of the Annual Maintenance Plans for the
initial 54 DCFOs out of the total 72 DCFO on the LB and the 3¢
DCFOs on the RB were in progress as of 30 June 1992. As of
that date, only field work in 34 DCFOs of the 54 DCFOs on the
LB have been surveyed and only 11 of the 36 DCFOs in the RB
surveyed. Exhibit II1I-5-1 presents the Status of Annual
Maintenance requirements of the DCFOs in the Gal Oya RB and LB
as of 30 June 1992.

Preventative Maintenance Program -~ Gal Oya Left Bank

Under the Projezt, a PMP is being carried out on the Gal Oya
LB System in the Ampara Range. The Gal Oya LB was
rehabilitated between 1980 - 1985 and the system has
deteriorated during the intervening period, so a program of
Preventative Maintenance Works was initiated in 1989.

The main goal of the PMP under the ISMP is to bring the System
up to a condition where it will be possible to sustain the
System after ISMP is over without further need for major
rehabilitation by implementing the long term PMP developed
under the Project.

- 111-8B
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On the Gal Oya LB PMP, the status of completion of work is T
presented on the following Table I11-5-3 as of 30 June 1992.

TABLE I11-5-3
GAL OYA LEFT BANK - PREVENTATIVE MAINTENANCE WORK

7% Complete As

SP No. Description of Work of 30/6/92

1 LBMC (Km 3.5;Km 24.34.3) . ]

D- canal LB-22.12 Km 73.7
2 UBC (Km 0-14);( MB (Km 0-15.4) $95.9
3 8 7, 9, 11 & M5-4, MB, 11, 12 62.9
q LBMC LB-2, LBiA, LB-10-12, G-4, G113 : 0.0
S Kalgurai 2-3 & 3-4 . 81.3
) Sananinuvai 1-2, 2-4, 4-5, 5-7, 7-8 &

9-12 ‘ 63.6

O
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CHAPTER 1V

IMPLEMENTATION OF THE PREVENTATIVE MAINTENANCE PROGRAM

4.1 Introduction

It was a major achievement under the ISMP over the LOP to comﬁlete
the Annual Maintenance Plans for the seven Main Systems and for 92
DCFOs out of the 201 DCFOs in the seven Schemes. It is planned
that the Annual Maintenance Plans for the remaining 36 DCFOs in Gal
Oya RB and the 72 DCFOs in Gal Oya LB will be completed by mid-1993
sp that all 201 DCFOs will have developed their Annual Maintenance

requirements for implementing the PMP.

Al though this is a major achievement, it is only the beginning of
the PMP. A= indicated in Chapter 11, there are nine steps involved
in the development and implementation of the PMP. At PACD we have
only partly accomplished up through Step 6 and therefore the tough
part of actually implementing the PMP to be done at PACD.

This Chapter will outline the requirements that will be needed to
successfully implement the Program.

4.2 Range and Division Level Responsible for Implementation

aAn effective and efficient organization is a primary pre-requisite
for the successful implementation of the PMP. At the Range and the
Division Levels the following responsibilities are:

o MAINTENANCE ACTIVITIES HAVE TO BE THE RESPUNSIBILITIES OF

SEPARATE AND_ DISTINCT OFFICIALS IN THE 1ID.

o SELECTING AND PLACING OF APPROPRIATE MAINTENANCE STAFF IN THE

RANGE LEVEL AND DIVISIONAL LEVEL 1S A KEY FACTOR TO SUCCESS.

o PROVIDING DETAILED AND RELEVANT JOB_DESCRIPTIONS FOR_ALL

MAINTENANCE STAFF.

o ASSISTING THE PROJECT LEVEL O&M STAFF IN THE ESTABL ISHMENT OF

p—A LA

o LOCATIONS OF FIELD UNITS SHOULD BE ACCEPTABLE TO THE

MANAGEMENT STAFF, PUBLIC AND POLICY MAKERS.

o COMMITMENT OF ASSIGNED PERSONNEL TO CARRY OUT EFFECTIVE
SUPERVISION OF IMPLEMENTATION OF PREVENTATIVE MAINTENANCE

WORKS.

L) COMMITMENT TO SUPPORT AND MOTIVATE THE PROJECT LEVEL STAFF IN
THE PROPER _IMPLEMENTATION OF THE PREVENTATIVE MAINTENANCE

PROGRAM.
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EFFECTING PERIODIC INSPECTIONS TO CHECK ON THE WORK COMPLETED.

RESOLVING PROBLEMS REFERRED BY THE DIVISIONAL/FIELD UNIT STAFF
PROMPTLY IN ORDER TO AVOID CONFUSION AND LACK OF ACTION.

PROVIDING APPROPRIATE TRAINING COURSES TO ENHANCE THE GUALITY
OF _MAINTENANCE SERVICES RENDERED BY THE FIELD UNITS.

RECOGNIZING THE MAINTENANCE SERVICE IN PAR WITH OTHER
ACTIVITIES OF THE DEPARTMENT EBEY PROVIDING _INDUCEMENTS TO

MAINTENANCE PERSONNEL SO THEY WILL CONTINUE TO REMAIN IN_ THE

1RRIGATION SYSTEMS FOR AT LEAST FOR _TWO YEARS.

Project Level Responsibilities for Implemertation

ACCEPTING MAINTENANCE SERVICE RESPONSIBILITIES WITH GREAT
ENTHUSIASM.

FAMIL IARIZATION OF THE COMMAND AREA WITHIN SHORTEST POSSIBLE
TIME_AND NOTING MAJOR MAINTENANCE SHORT-COMINGS.

GATHERING INTIMATE KNOWLEDGE OF THE MAIN SYSTEM COMPONENTS_ BY
WALK-THROUGH SURVEYS. .

REQUISITIONING ESSENTIAL TOOLS AND EQUIPMENTS FOR MAINTENANCE.

RECRUITING _CAPABLE AND EFFICIENT MAINTENANCE _CREW FOR
DIFFERENT ACTIVITIES AND PLACING_THEM AT STRATEGIC LOCATIONS
THROUGHOUT THE SYSTEM. .

UPDATING O&M DATA.

LOCATING RESOURCE CENTRES SUCH AS METAL QUARRIES / SAND PITS
AND MECHANICAL UNIiTS.

IDENTIFICATION OF READILY AVAILABLE SKILLED WORKMEN WITHIN THE
COMMAND AREA.

REGULAR FIELD INSPECTION OF PROJECT AREA BY IE.

REASONS FOR MAJOR DEVIATIONS FROM THE PROGRAMMED TARGETS HAVE
TO BE FOUND IN CONSULTATION WITH THE EMPLOYEES AND PERSONNEL

RESPONSIBLE .

USE _OF MONTHLY PROGRESS AND COST RECORDS WHICH IS A VERY GOOD
TOOL TO MONITOR MAINTENANCE ACTIVITIES SHOULD BE USED FROM
INITIAL STAGE.

MONTHLY PHYSICAL AND FINANCIAL PERFORMANCE SHOULD BE DISPLAYED
IN FIELD UNITS FOR THE REFERENCE OF THE PUBLIC CONCERNED.

Iv-2
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Preventative Maintenance Implementation Strategies

PILOT APENS _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 1S NOTIFIED, THE DRAFT ANNUAL
MAINTENANCE PLAN HAS 7O BE UPDATED BY ACCOMMODATING PRIORITY
JTEMS TO MEET THE ALLOCATION.

PREPARATION OF ACTUAL._COST_ESTIMATES SHOULD BE EXPEDITED.

IMPLEMENT PREVENTATIVE MAINTENANCE ACTIVITIES.

CONTROL AND MONITOR THE IMPLEMENTATION FROM THE INITIAL STAGES
JO _THE COMPLETION.

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 HAD TO

BE_DONE. :
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‘\TEWQ SHELADIA Associates, Inc. T et

n;‘?‘g Comultlng Enginecrs [Irrigation Systems Management Pro]ecc ' Colombo

Polonnaruwa

X m%@: Rooms 2¢301-03, BMICH Office Complex, Bauddhaloka Mawatha, Colombo 7, Tel: 699823

21 Augiust 1991

Lo .

Eng. S. Plrodaasm

Dy. Director Irrigation

Polonnaruwa Range

Polonhnaruwa ) .

sSubJject: Final Report - Annual Maintenance Plan Giritale

Scheme -~ Main System

Dear Mr. Plyadasa:

"Four copies of the Final Report for the Annual Maintenance Plan

for the Giritale Scheme Main System are transmitted herewith for
your information and use in initiating the Preventative

Maintenance Program for the Giritale Main System. Estinating.
Criteris for the Headworks and Main and Branch Canals have been

revised end are included in Section III1 of this Report. " Unit
Costs have been updated to July 1991 cost so that the Annual

Maintenance Cost developed is current. All Exhibits have beeén

checked and revised as necessary snd are now in accordance with

the Estimating Criteris and the physical characteristics of the’

Main System. The area of the Scheme ms been up-dated based upon
detailed investiqation of ench of .the 12 DCOs in the Scheme. The
latest service area was found to be 7240 Acres (2965 Hectares).
The estimated tots)l Annual Maintenance Cost for the Giritale Main
System, based uUpon the current Estimating Criteria provided in

‘section III, was found to be Rs. 1,028,200 or mpproximately Rs.

140/Ac (Rs. 350/Ha). - "
The Anhual Maintenance Plans for the Main Systems of Kaudulla,

preparation and those Reports should be ready for submittal to
you in September 1991. ' ‘

If there is any question on the development of the Annual
Maintenance Plan and Cost for the Giritale Scheme, please do not
hesitete to contact me. ;

" Minneriya and Parakrameas Samudra Schemes are under final.



B q SHELADIA Associates, Inc.
o.x '

We hope that this Report can be used to assist ID/IMD in setting
the mamount cof the Annuml Maintenance! Budget needed for Giritele
Main System as one of the reauirements in the new Irrigation
Sector Assiatance Agreement with USAID and the GOSL.

. Very truly yours,

f-of-Party
SHELADIA ASSOCIATES INC.,

Encl: S. Piyadasa - 4 Copies AMP Giritale Main System
D. Jenkins -~ 1
G.T. Jayswardena - 1
L.T. Wijesocoriya - 1
D. W.R.M. Weerakoon - 1
S$.S. Ranatunga - 1
MARD -1
SAI PN - 4
SAI HO - 1
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SECTION 1

INTRODUCTION ARD OBJECTIVE OF
ANNUAL MAINTENANCE PLAN

.I-1. INTRODUCTION .

'The Operation and Maintenance Improvement component of the ISMP
involves the implementation of three major tasks. These three
tasks involve the following: .

Task 1. - Eesential Structural Improvement/Pragmatic Rehab. :

This task involves the construction of water measurement and
control structures; the improvement and or rehabilitation of the
canals by degllting; stabllization of the .canal banks by
retaining walls and or dry rubble packing and. the improvement to
or reconstruction of old irrigation structures and the
congtruction of new structures required to effectively operate
and maintain the system.

Task 2 - System Operations:-

. This task involves 1) preparation and implementation of a plan
for improved system operation and 2) development of the
following computer models to assist in the implementation of that
plan:

] Regervolr Operation Model - To assist in pre-seasonal

planning and optimum utilization of the available water

resources.

° System Operation Model - For scheduling water iesues

and monitoring and evaluating water management
operations.

. Seagsonal Water Report Model - For preparation of a

report evaluating the performance of the reservolir,
distributary system and cultivetion during the season.

Task 3 - Systems Maintenance:-

This tagk involves the ' establishment of three naintenance
programs as listed below:

1) Annual Maintenance Plan - Each year of the Project the
Annual Maintenance Plan and cost will be developed for
each scheme after ESI/PR works have béen completed. At
the ead of the Project the total Annual Maintenance
Plan and relative cost will have been established for
each scheme.
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2) Exriority Rehshilitation Work - A Priority Rehabillitation
Survey will be prepared ench year after ESI/PR - has been
completed. Priority Rehablilitation needs will be determined .
based uwpon the survey and cost estimates prepared.
Implementation of <this Priority Rehabillitation Work will be

. carried out each year during +the LOP +to ensure that tae
physical characteristics of tha system are to a level that
can be sustained indefinitely under +the preventative
maintenance program. Only WHain and Branch Canals will be
"included in the Priority Rehabilitation Works.

3) Preventative Maintenance.Program -° Based upon the Annual
Maintenznce Plane <developed during +the LOP, a Preventative
Maintenance Program will be established for <+the future. The
Preventative Maintenance Cost will be determined for GOSL
funding for sustained renewal of the system without future
need for rehabilitation.

I-2 OBJECTIVE OF ANNUAL MATINTENANCE RLAN

Under the ISMP, the Anrmal Maintenance Plan and cost was to be
developed over +the LOP each year after ESI/PR works were
implemented es0 by the end of +the Project +the total Annual
Maintenance Plan and relative cost would have been established
for the entire escheme. it wae envisioned that +the Annual
Maintenzance Flan would be divided in to two categories of work,
namely:

» Main System. including 1Inlet Canal, Headworks, Tank
Bund and Main and Branch Canale. The Main System to be
operated and maintained by the Irrigation Department
under GOSL funding.

» Distributary System, including the D-canals, F-canals
and field drains. The Distributary. System to be
operated and maintained by the Distriburaty Canal
Organization (DCO) responsible for those reepective D
and F canals.

Since Giritale Scheme is emall and most of the Main and Branch
Canals had been rehabilitated under the 1987, 1988 and 1989 ESI
program it was decided to develop the Annual Maintenance Plan for
the Main system of the Giritale Scheme with the overall objective
to establish the cost necessary for the Irrigation Department to
sustain the Main System under the Preventative Maintenance
Program after the ISHMP is over.

Thie Report therefore presents the Annual Haintenance Plan for
the Glritale Main System to be operated and maintained by the ID.

The Annual Maintenance Plan for the twelve DCOs in the Giritale.

Scheme will be developed individually for each DCO. These will be
submitted under separate reports for each DCO.
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SECTION 11

SCOPE OF WORK UNDER GIRITALE MAIN SYSTﬁH
MAINTENANCE PLAN

The Annual Maintenance Plun for the Giritale Main System includes
the following seven sections of the systenm:’ .

A. The Inlet Canal to Giritale Tank (Inlet Regulator to km
4470Q0)

B. The Giritale Tank Bund, Slulce and-Spillway
C. Right Bank Main Canal to Dambalawewa (km ﬂ+ﬂﬂﬂ to km 54922)
Dambalawewa Tank Bund, Sluice and Spillway

E. Right Bank Main Canal below ﬁambalawewa to Chandana Pokuna
(km 64500 to km 15+460)

F. Chandanapokuna Tank Bund, Sluice and-SpiIlway,

G. D-6 Canal from RBMC to Kadawala Wewa, Tank Bund, Sluice and

Spillway.

Although the Right Bank Main Canal below Dambalawewa beyond km
124794 is a D-Canal, it is recommended that this section of the
RBMC up to Chandana Pokuna b2 included under the HMain System
Maintenance Plan as it supplies Chandana Pokuna Reservoir. Also,
the Chandana Pokuna Tank Pund, Sluice and Spillway will Ve
included in this Plan. '

Likewise, the D-6 Canal supplies Kadawalawewa Tank. Therefore it
is recommended that the D-6 Canal be included undexy the Main
Sysetem Maintenance Plan from 1its off-take to Kadawalawewa (km

0+000 to 3+260) along with the Kadawala Wewa . Tank Bund, Sluice

and Spillway.

The above ‘cut-off” points were decided on the basic criteria
used in the ISMP for deciding Main System and D and F Canal
Systems. Aleo, the operational strategies of the whole system
which would be recommended for implementation have been taken
into consideration.
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SECTION III
ANNUAL MAINTENANCE FPLAN ESTIMATING CRITERIA.

Quantities for developing the Annual Maintenance Plan and Cost
are based upon the estimating criteria established for the ISMP
“and shown on Table III-1, (2 sheets). Sheet 1 of 2 presents the
Headwork Criteria and sheet 2 of 2 presents the Main and Branch
Canal Criteria.
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ANNUAL MAINTENANCE PLAN MAIN SYSTEM ESTIMATING CRITERIA -

Type of Haintenance

Heeding Tank Bund, Inlet Canal
and Access Road

Earth Work on Tank Bund/slope
Removal of Ant Hills

Gravelling Bund Road

Deéilting along Inlet Canal
Repairs to paved Surface

Removal of Water Plants along
Inlet Canal

Painting & Harking Hiestorical
Data and other Sign Boards
Repairs to U/S Rip Rap Protection
Repalirs to Toe Filter and Drains
Repaire to
Repairs to R/Walls/Toe walls
Repalres to

SLUICE

Tnlet Regulafor (+:3:6 Conc.)

Repairs to
Lubrication of'Siuice Gates

Cleaning Gate Grooves Guides and
Painting with Anti-corrosive paint

Painting/White washing Slulce Struct.

(2 coats)

Painting Sluice Gates/Trash Rack
with Anti-Corrosive Paint
Painting Staff Gage on Sluice

Repairs to Struc with 1:3:6 Cone.
Cleaning & Painting Metal Surfaces

Lubrication of Lifting Mechanisms/
Bearings & Cables

Repair/Replacement of Spill Gates
Rubber Beadingse/Seals

Replace Stop Logs on Spille

Repairs to Natural Spillway
Crest/Road with 1:3:6 Concrete

Clearing Natural Spillway/tail and
Approach Channel of Obstructions

AMPESTHS

Bathing Steps(1:3:6 Conc)

HEADHORKS
Frequency
of Maint.

Twice a year
Once a year
Once a.year
Once a year
Once in 4 yrs
Once a year

(nce a year

Once a year

Unce a year
Once in 2 yrs
Once in 5 yrs
nce in & yrs

(nce in b6 yrs

STRUCTURE/GATES/LIFTING MECHNISHM

- - — = o - e = = s - T v G W - - mn - -

Struc with 1:3:6 concrete

- o

Once in 6 yrs

Once a year

Once a year

Once a year

nce a year

Once a year

 SPILL STRUCTURES/GATES/LIFTING MECHANICM/TAIL CHANNEL

- - 0r o g -t de 0 - . By = A . e W - s T S P = e = D e e e " WS Gve Y e W e . Am . -

(nce in b yrs
Once a year

4 X a year
Once in 5 yrs

Once in 3 yrs

{(nce a year

(nce a year

Unit Estimating
Rate Criteria
Ha  Actual Area -
km 30 m~3/km
km 3 Nos/km
km - 3@ m"3/knm
n~3 50% length;depth 3"
km 5% Area
n"2 20% Area
along Canal
m~2 50% Area
m~3 3m~3/km
m~2 Actual Area
m°3 2.i1m"3/yr
Lm Rs. 10/Lm
m"3 1@m°3
m3 ©0.2m"3/yr
kg 2kg/gate
Lte 2 Lts/gate
m~2 Actual Area
Lts 3 Lts/Gate
EA All faces
m*3 @.4m"3/yr
Lts 10 Lts/gate
Re 2kg/gate *
Lm  —em--
Set -~—---
m*3 ©.5m"3
Lm 1.0 m"3/Lm width
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ANNUAL MAINTENANCE PLAN MAIN SYSTEM ESTIMATING CRITERIA

MAIN AND BRANCH CANALS

Type of Maintenance

1 Weeding alog Canal Bund

L2 B S ] [ ]

® N o

102
11
12
13
13
14

15

Degilting along Canal Bund (Heavy)
Desilting along Canal Dund (Light)

Earth work on MC/BC
Lubricating Regulator Gate
Lubricating of T.0 gate
Replace Stop Log Planke
Repaire to Dry Rabble Packing

Paint Gates w/Anti-crossive Paint
Large/Small

Painting Nuamber & Station on Struc.
Repairing Retaining Walls
Gravelling Roade

Removing Water Plants

Removal of Ant Hille From Chl Bunds
Repaires to Rubble Pitching

Repairs to Stractures w/1:3:6 Canc.
Bridges

Regnlators

TO Structures

Chl. Profiles

Drorpe

Bath Steps

Spille/Drain Croseinge

Check Structares

Clean/Desilt Canal Spill Chl

AMPMAINS

111-3

Frequency Unit
of ltaint. Rate

-—— - e b - ——— - ==

twice a year Ha

once in 2 yrs m"3
onee in 2 yre

ouce a year km

1 x year ke

4 x year kg
once in 4 yre sest

once in 2 yre m™2

once Aa year Lte

once a yexnr Lte
once n year Lm
once n year km

once »x year

once » year km

Once a year m-2
varies m~3
once in B yre m”3
onee in 6 yre m”3
once in 2 yre m™3
onee in 5 yre m™3
once in 2 yre m~3
once in 5 yre m™3
once in 5 yre m™3
once in 5 yre m”3
once n year m~3

Sheet 2 of 2

e

Estimating
Criteria

- e = o S a = -

50% length 3" depth '
33% lengith 3" depth.

15m~3/km
2kg/egate
1/2 kg/gate

Re. 6/m~2

2 Lts/gate

#.1 Lt/Struc.
Re.5/Lm

25m~3/km

2% Area along chl
2 Nos/km

10% of area

.2am"~3/yr
.4m"3/yr
.375m"~3/yr
L10m"3/yr
.5m"3/yr
.@5n"3/yr
.2m~3/yr .
Am"3/yrx

1m~3/Lm width

QSIS




SECTION IV
WALK THROUGH MAINTENANCE SURVEY
The walk through malintenance eurvey provides three -objectives
depending on the gtatus of ESI acecomplished, as follows:

1. I1f ESI hae noc been completed the walk through maintenance
survey provides a means to determine the existing type,
number and length of structures and the additional new works
that should be included in the ESI work program.

2. If ES1 has been completed the walk through malintenance
survey provides a meang of determining the number and length
of existing structure and thoge newly constructed structures
under ESI.

3. If ESI has Dbeen completed the walk through maintenance
survey provides a means to determing 1f additional works are
required  that were left out of the original  ESI work
resulting in the requirements for Deferred Priority
Rehabilitation Program after BESI.

The walk through maintenance eurvey should be conducted by the
T.A. responsible for that gectlon of the canal system in
coordiantion with the Consultants O0O&H Engineer or Engineering
Assistant. 1In the case of the Giritale Main System, the
Consultant s 0&%H Engineer made the survey with the ID/TA staff.

For the Giritale Scheme, in order  to establish the Annual
Maintenanos Plan  for the Haln Svetem, 1t was necessary to walk
the canalez and enrvey the atata. of malntenance  and condition of
the existing etructures and canal banke.  Although most of the
canales involved in the Main Syvetem had been rehabilitated under
toe 1987, 1988 and 1989 E3I work program, some had yet to be
rehabilitated and ESI works remain to be done.

This maintenance survey listed all of the various structures
along the ecanal and their condition noting if repairs are
required or if new astructures or protective worke were needed.
The number, type and or length of structures Iincluding
regulators, drops, turnouts, canal profiles, Dridges, drainage
crogsings, spills, checks, dry rubble packing, rubble pitching,
retaining or toe walle and bathing esteps were noted during the
survey to establish the extent and magnitude of the maintenance
to be carried out. In addition the length and width of unpaved
roads were determined for establishing the amount of gravel to be
applied ammualy. The length of the canales were taken from the ID
issue trees and checked by ESI survey data. The average width of
the canalg were determined during the eurvey for desiliting and
deweeding purpose. The lengths and width of tank bundes, number of
slulice gates, epillwaye, and other facilities were also recorded
during the walk through maintenance gurvey.

Field notes providing all data collected during the walk thrbugh

survey have been recorded in bound field books and are available -

for reference,
1v-1
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SECTION V
ANNUAL MAINTENANCE PLAN

The Annual MHaintenance Plan for the Giritale Main System is
presented on Exhibit V-1 and includes the following:

) Component or reach of the scheme to be maintained

L Item/quantity number of work

o Length of bund/canal/number of structures, etc,

o Description of the work to he malintalned

o Quantity of maintenance

® Schedule of time te p-rform the maintenance

L 4Technical Assistant/Hork Supervisor and or Field Unit

respongible for the maintenance

® Estimated labor requirement to perform the maintenance
in man days

© The Annual Maintenance Plan for the Giritale Main System has been

developed for wuse in the Preventative Maintenance Program after
the ISHP is completed. The Plan will only change if new features
and structures are added to the svstem. However, the Plan should
be reviewed periodically to ensure that the work planned for the
preventative maintenance program is adequate and is achieving the
goal of sustaining the system without further need for major
rehabilitation. If that goal is not being accomplished more items
of maintenance may be required and the Plan should be modified
accordingly.



'r‘1

SECTION VI ‘
ARNUAL MAINTENANCE PLAN QUANTITY ESTIMATES

The quantities for the Annual Halntennnce Plan have been
developed from the Annual Maintenance Plan Egtimating Criteria as

‘presented under Chapter 1II.

The estimated annual maintenance quantities for the eeven
maintenance sections of the Giritale Main lliygtem are presented on
Table Vi-1, sheets 1 to 9 inclusive, and worrespond to  the item
number and the quantities shown on the Ampual Maintenance Plan,

Exhibit v-1.

vi-1 :
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12.
13.
14.

15.

_186.

CLEANING/WEEDING LB BUND AND BANK (twice a year)
L= 4.7km A= 4,700m x 1b6m wide/10,000 m~2/ba = 7.0ha x 2=14.%ha

GRAVEL ING ACCESS ROAD (once a year)
L= 4.7Tkm V= 4.7km x 25m~3/km = 117.5m"3 Say 1Z20m~3

REPAIR TO CANAL BUND WITH EARTH FILLING (Once a vear)
V=4.7km x 15m~3/km = 70.5m"3 Say 75m~3/yr

REMOVAL OF WATER PLANTS/OBSTRUCTIONS FROM CANAL (once a year)
Width = 20M

Assume 20% of area along canal.

A= 4.7km x 1000m/km x 0.20 x 20 = 18,800m"2/yr

REMOVAL OF ANT HILLS ALONG CANAL (once a year)

-3 hills/km x 4.7km = 14.1 Say 15 Ant Hills/yr

DESILTING ALONG CANAL (once in 4 yeare for Inlet canal)
Assume width = 15m :
Depth = @.075 - Heavy Silt Load
Length = 470¢0m x 50% = 2350m
V= 2,350 x 15m x @.Q75 = 2644
2644/4=660m"3 Say 660m~3/yr

REGULATOR INLET STRUCTURE (once in 5 yvears)
Repairs: 10m~3 1:3:6 conc. every H years V= 2m~3/yr

REPAIRS TO RUBELE PITCHING (once a year)
A= 6 x 20m x 2m wide = 240m~2 Agsume 10% of
Area requires repairs; A= 240 x 0.10 = 24m~2

REFAIRS TO RETAINING WALLS (once & year)
= 204164204104 54 504+2x30=180m Say 200m

REPAIRS TO BRIDGES (once in 5 years)
V=1.0m~3/5yr x 2 Bridge = 0.40m " 3/yr Say @.5m~3/yr

REPAIRS TO T.0. STRUCTURES 1:3:6 Con. (once in two years)
No. Structure & EA (6 Gatesg)
V=0.75m"3/2 x 5 = 1.875 Say 2.0m"3/yr

LUBRICATION OF REGULATOR GATE (4 x a year)
Wt= Z2kp/gate x 4 x 3 gates = Z24kp/yr

LUBRICATION OF T.Q GATES (4 x a year)
Wt= 1/2kg/gate x 6 gates x 4 = 12kg/yr

ANTI-CROSSIOR PAINT ON REG. AND T.0. STRUC.
3 gates @ 2 Lt/gate + 6 gates @ 1/2Lt = 9 Lts Say 10 Lts/yr

STOP LOGS FOR DIV, WEIR (3 sets) (every 4 years)
or @.75 set/yr Say 1.0 set/yi

REPAIRS TO DIVERSION. weir. 1:3.6 Conec. (every 5 yr)
V=56n"3/5 =1.0m"3/yr

I7.Painting,Number and Station on Structures(Once a vear)

17 Structures x 0.1 Lt/Struct‘= 1.7 Lts./Yr. Say 2.0 Lts

vi=2
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' ANNUAL MAINTENANCE PLAN - GIRITALE MAIN SYSTEM
. QUANTITY ESTIMATE Sheet 2 of 9

TABLE VI-1

B.GIRITALE TANK/SLULCE/SFILLWAY

WEEDING AND CLEANING GIRITALE TAHK BUND (twice a year)
L=550m
Width = 45m D/S+42m U/3 = 65m .
A= 65m x 55CM/10,000 m~2/ha = 3.576 x 2 x/year = 7.15 ha/yr

REPAIRS TO RIP RAP PROTECTION (once a year)
L=550m; @ 3Im~3 /km/Yr =1.65m"3 /Yr. .

EARTH EXCAV/BORROW &/E.F. SCOURED SECTIONS (QNﬂe a year)
L=550m V = ©.56km x 30m~3/km = 16.6m"3/Yr.

REMOVAL OF ANT HILLS ALONG BUND (once a year)
@ 3 HILL/KM = 3 X 0.55 = 1.6b Say 2 Nos.

LUBRICATION OF SLUICE GATES (4 x a year)

- 2. GATES 4°'-0° x 2-8"

2 GATES »x Zkg/gate x 4 = 16kg/yr

CLEANING GATE GROOVER/FAINTING GATEG/GUIDE/ (once a year)
WITH ANTI-CORROSTON PAINT(Once a Year)
2 Gates x 2 Lta/gate = 4 Lte/yr

PAINTING SLUICE STRUCTURE WHITE WASH(2 Coate) (once a year)
Area = Him x Wam = 6m™2 x 4 x 2 = 48m~2 Wash coats

PAINTING STAFF CAPE ON SLUICE WALLS (once ayear)
1 No.

UNGATED SPILLWAY - CLEANING U/S & D/S
AFPPROACH AND TATIL, CHANHELS (once a year)
L= 4Um : V= 4dm~3/yyr

REFAIRS TO SFPILLWAY STRUCTURES WITH 1:3:8 CONC. ( once in 5 years)
2.0 m~3/5 Yre/Struc =0.4 m~3/Yr/Struc. qay =@.50 m~3/Yr.
V = 50/5yrse = 10m~3/yr

REPLACEMENT OF SFILL STOP LOGS (once in 3 ﬁears)
3 PAYS x ©0.5m x 1.25m = 1,875 Say 2m~2/3vr.

AMPGTLQE

Low Level Spill @.6Tm"2/yr or 1 Set/yr
PAINTING, HUMEER AND STATION OF STRUCTURES
3 Nog x @.1 LTS/STRUCT = ©.30 Lts. Say 0.5@ Lts/Yr.
vi-3
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1°  ANNUAL MAINTENANCE PLAN - GIRITALE

QUANTITY ESTIMATE
C.RBMC (ABOVE DAMBALA WEWA)

1'

TABLE VI-1

Sheet 3 of 9

STA. 2+900 TO STA. 5+922

‘WEEDING/CLEARING ALONG CANAL BUND (twice a year)
L=z 5,922m. Say 5.9kwm
Area = 5.922km x 1000 x 10m wilde/10,000m"Z:2 = 11.8 Say 1i2ha/yr

REPAIRING CANAL BUND W/EARTH FILLING (ONCE A YEAR)
V=§.9mx 16m~3/km = 88.5m"3 Say 8dm~3

DESILTING ALONG CANAL (once in two years)

Agsume heavy desilting required.

Ave. depth = G.075m

Ave. width = 6.0m Assume 5% length

V = 5,900m x .50 x 0.075m x 6.0m = 1327.5m"3 Say 1330a"3/2yrs
V = 666m~3/year

GRAVELLING UNFAVED ROADS (once a year)
L =5.9km V = 5.9km x 25m~3/km = 147.5m"3 Say 150m~3

REMOVAL OF WATER PLANTS ALONG CANAL (once a year)

Ave. wldth = 6.0m )

Assume 20% of length

5.9km x 120Wm/km x .20 x 6.0m = 7080m~2/yyry . Say T100m~2/yr

REMCVAL OF ART HILLS FORM CANAL BUND (once & year)
No. = 3 Ant Hilla/km x 5.9%km = 17.7 Say 18/vear

REPAIRS TOQ RETAINING WALLS/LIVING = (once a yéar)
Length of retaining walls/lining = 1568m Say 1575m

REPAIRS TO DRY RUPBLE PACKING (once in two years)

L = 20m Width = 2.9m

Area = 20 x 2.0 = 40.0m"2/2 yrs = 20m"2/yr

REPAIRS TO STRUCTURES (Sequence varies) 1:3:6 Concrete

Vol./yr(m~3)

Type No. Repalir Freq.
Drops . . Every 2 yrs 2x1.9m"3/2
Bath Steps Every b yre 5x0.25/5

2 1.00
5
Bridges 4 Every 5 yrs 4x1.0/5
4
8

B.25
@.90
0.90
3.00
D.40

Spills Every 5 yrs 4x1.9/5
T.0. Strue. Every 2 yre 8x0.75/2
Regulators 1 Every & yrs 1x2.0/5

24 Total All Strue. 6.45m"3/yr
Say 6.5m"3/yx

(LR IO I
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TABLE Vi-1

ANNUAL MAINTENANCE PLAN - GIRITALE MAIN SYSTEU
QUANTITY ESTIMATE . Sheet 4 of 9

C RBMC ABOVE DAMBALA WEWA
STA. 2+2P3 TO §+922 (Cont.)

19.

11.

12.
13.
14.

15.

REPAIRS TO RUBBLE PITCHING 1:3mix (once a yezr) \
L = 5+413 = 15m

Area = 15m X 2m = 3Pm~2

Aesuame 19% Regauire repairs

A=30x .10 = 3.9m"2

LUBRICATION OF T.0. STRU. GATES {4 x A YEAR)
No of gates 12 each

12 Gates x 1/2kg/gate x 4 times/year = 24kg/vear

APPLICATION OF ANTI-CORROSION PAINT

ON GATES/GATE STRUCTURES (ORCE A YEAR) :
12 GATES x 1/2LT/GATES = 6LTS.

REPLACEMENT OF WOQDEN PLANKS AT SPILLS (Once in 4 yrs)

4 sgpille = 1 get/yvear

CLEANING AFPROACH/TAIL CHANNEL OF SPILLS (ONCE A YEAR)

4 SPILLS @ 25m~3/Str. = 100m~3

PAINTING, NUMEER AND STATION ON STRUCTURES.
24 Nog x .1 Lte/STRUCT = 2.4 Lte. Say = 2.5 Lts/Yr.

AMPGTLQE
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TABLE VI-1

ANNUAL MAINTENANCE PLAN -~ GIRITALE MAIN SYSTEH
QUANTITY ESTIMATE Sheat 5 of 9

D DAMBALA WEWA TANK/SLUICE/SPILLWAY

1.

WEEDING AND CLEARING DAMBALA TANK BUND (Twice a year)

L = 7T70m
Width 40 D/S+10m U/S = 50m
Area = 50x770m/10,000 = 3.85hax2 =.7.7ha/yr

REPAIRS TO RIP-RAP SLOPE PROTECTION (ONCE A YEAR)
L =710m ;@ 3 m3/km =0.77 x3 =2.31 m"3/Yr .Say 2.5 m~3/Yr.

EARTH EXCAV/BORROW W/EARTH FILLING SCOUR SECTIONS OF BUND(ONCE A YEA
L =770 Vol = 0.77x3¢0m"3/km = 23.1im"3

REMOVAL OF ANT HILLS ALONG BUND (ONCE A YEAR)

" @ 3 Hille/km = 3x0.77 = 2.31 Say 3 Nos.

10.
11.
12,

13.

LUBRICATION OF SLUICE GATE (4xYEAR)
1-GATE 4°-9"x2°-8" 1 GATE x Z2kg/GATE x 4 = 8kg/Yr.

CLEANING GATE GROOVES/PAINTING GATES/GUIDES W/ANTI CORROSSION PAINT
(ONCE AYEAR)
1 GATE @ 2-LTR/GATE = 2LTS/IR

PAINTING/WHITE WASHING SLUICE STRUCTURES (2 COATS)(ONCE A YEAR)
AREA = 2x2x4x2 COATS = 32m"2

PAINTING STAFF GATE ON SLUICE WALLS (ONCE A YEAE)
1 No.

REPAIRS TO SPILL STRUCTURE (ONCE IN 5 YEARS)

- 1:3:6 (Concrete) 80 Meters long

2.0m"3/5Yrs = @.4m"3/yR Say @.5M°3/YR

REPAIRS TO SPILL STOP LOGS (ONCE IN 3 YEARS)
6 SETS 2 SETS/YEAR

REMOVE OF DEPRIS D/S OF SPILL CHANNEL (ONCE A YEAR)
L =80m@ 1,0m3/m = 80m~3/Year

GRAVELLING OR UNPAVED SECTION OF BUND (ONCE A YEAR)
L = 306m = @.30km x 3Om~3/kn = 9.0 m~3/Yr

PAINTING, NUMBER AND STATION ON STRUCTURES.

2 Nos x ©.1 Lts/STRUCT = 9.2 Lts/Yr.
AMPGTLQE
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ANNUAL MAINTENANCE PLAN - GIRITALE MAIN SYSTEM TABLE VI-1
QUANTITY FSTIMATE Sheet 6 of 8

E.RBMC-BELOW DAMBALAWEWA - STA.6+500 to 15+460@ ENTRANCE TO CHANDANA POKUN

1.

WEEDIHG/CLEARING ALONG CANAL BUND (Twice a year)
L = 8.960kg Say 9.0 km

Area = 9.0kg x 1000 x 7.5m/19,000 = 6.75x2=13.5 Say 13.5ha/. =

10.
‘11,

12.

REPAIRS TO CANAL BRUND W/EARTH FILL (ONCE A YEAR)
V = 8.0km x 15m”"3/km/Yr = 135m~3 Say 135m~3/Yr

DESILTING ALONG CANAL (ONCE IN TWO YEARS)

Assume 33% of canal length Light desilting reaqd.

D = 0.9075m width 3.0 .
V=9,000mx ©9.33 x 0.975 x 3.0 = 670m~3/2Yr = 335m~3/Yr

REMOVAL OF WATER PLANTS ALONG CANAL (ONCE A YEAR)

Avg. Width = 6.0Om ' .
Assume 20% of length needs removal

A= 9.000m x .20 x 6.9m = 10,800m"2

REMOVAL OF ANT HILLS FROM BUND (ONCE A YEAR)
@ 3 Hille/km x 9.0 = 27.0 Say 27 Hills/Yr

REPAIRS TO RETAINING WALLS (ONCE A YEAR)
L = 722m

REPAIRS TO RUPPLE PITCHING (ONCE A YEAR) 1:3 mix
L = 347Tm Area = 347x2.0 = 694m~2 Assume 10% of gross area require
repairs A= 694m™2x.10 = 69.4 Say 7@3.9m"2

REPAIRS TO DRY RUBBLE FACKRING (ONCE IN THWO YEARS)
L = 929m Avg. width = 2.9m
A = 929x2 = 1858m~2/2Yrs = 929 Say 93@0m~2/Yr

REPAIRS TO STRUCTURES.(SEQUENCE OF REPAIRS VARIES) 1:3:6 Concrete

Type etruc. No. Repalr Frequency. Vol./Yr (m"3)
Drop - 14 Every 2 Years 14x%1.0m"3/8trx1/2=7.0m"3/yr
Bath steps 9 Every 5 Years Ox0.25/5 . @.45m"3/yr
Regulators 1 Every & Yeatrs 1x2.0m"3/5 @.40m*3/yr
Bridges 14 Every 5 Years 14x1.0/5 2.8m"3/yr °
Spille(C.P) 1 Every 5 Years 1.0x1.9/5 2.25m"3/yr
T.0. Struc.- 20 Every 2 Years 20x0.75/2 7.50m"3yr

5

5

9.30m"3
Chl. Profile 2 Every Years 2x0.5/5 2.20m"3

65 Total Say 19.0m"3 18.9m"3/yr

LUBRICATION OF TURNOUT STRUCTURE GATES REGULATOR(4x A YEAR)
No. Gates = 3422 = 25 Gates x 1/2kg/Gates x 4 = 5@kg/Yr.

Check Struc., 4 Every 5 Years 4x0.5/5

APPLICATION OF ANTI-CORROSION PAINT

To Gates/Gate Structures (once a year)

25 Gates x 1/2Ltr./Gate = 12.5 Say 13.Lts.

FAINTING, NUMBER AND STATION ON STRUCTURES.
65 Nos x 0.10 Lts/STRUCT = 6.5 Lts /Yr.

’
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ANNUAL MAINTENANCE PLAN - GIRITALE MAIN SYSTEM TABLE VI-1
QUANTITY ESTIMATE Sheet 7 of 9

F.CHANDANA POKUNA TANK/SLUICE/SPILLWAY

1. CLEARING/WEEDING NEED (twice a year)
L = 500m x 10m = 5000m~2/10,000m"2/ha = @.5hax2 = 1.0ha/yr

2. REPAIRS TO RIP-RAP PROTECTION (ONCE A YEAR)
Length=0.50km ; @ 3.0 m~3/km ; V =0.5 x 3m~3/Yr. =1.5 m"3/¥r.

3. EARTH EXCAVATION/BORROW W/E.F. (ONCE A YEAR)
2.50km x 39m~3/yr/km = 15m~3/yr

4., Removal of Ant Hills
. 3 Ant Hills/km x O. 5 = 1,5 Ant Hills/yr Say 2.0 Ant Hills/yr

5. GRAVELLING UNPAVED BUND ROAD- (ONCE A YEAR)
©.50kn @ 30m~3/km = 15.2 m~/Yr. :

6. REMOVAL OF DEBRIS D/S OF SPILL CHANNEL (ONCE A YEAR)
1.0m"3/L.Y Spill = 1.0 x 10 = 10m~3

G.D-6 CANAL TO KADAWALA WEWA AND KADAWALA TANK/SLUICE/SPILLWAY
1. Clearing/Weeding Canal Bund (Twice a year)
L 3.26km
W

2. REPAIR CANAL BUND W/EF (ONCE A YEAR)
L = 3.26km V = 3.26km x 25m~3/km = 81.5m"3 Say 85m~3

3. DESILTING ALONG CANAL (ONCE IN 2 YEARS)
"L = 3.260m (Heavy deesilting reqd.)
N = 2.0m V = 2.90x3260x0.075x0.50=245m" 3
50% of length  Say 250m~3/2yr = 125m~3/yr

4. GRAVELLING ACCESS ROAﬁ ALONG CANAL BUND (once a year)
L = 3.26km V = 3.26kmx25m"3/km = 81.5m"3 Say 85m‘3

5. REMOVAL OF WATER PLANTS ALORG CANAL (ONCE A YEAR) 20% OF LENGTH
A = 3,260x4x.20=2608m"2 Say Z6@m"~2

6. REMOVAL OF ANT HILLS ALONG CANAL BUND (ONCE A YEAR)
3 Hills/km x 3. 26 = 9. 78 Sav 190 Ant Hills

7. REPAIRS TO RETAINING HALLS (ONCE A YEAR)
Length = 20+20+454545+3+414422+17=111m Say 1156m

8. REPAIRS TO RUBBLE PITCHING IN 1:3 CT.MTR Mix.(once a year)
"L =5m A = 2mx5m = 10m"2x.10 = 1.9m"2 Net
Assume 190% of Gross Area Requires repairs.,

" AMPGTLQE
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7.5m Area = 7.50x3260m/10,000 = 2.445hax2 = 4.8%ha Say 5.0ha
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- TABLE VI-1

f, ANNUAL MAINTENANCE PLAN - GIRITALE MAIN SYSTEU

9.

12.

13.

——
.

" 15.

i:‘ 18.

i 19.

-3

QUANTITY ESTIUATE ‘ Sheet 8 of 9
G.D-6 CANAL TO RADAWALA WEWA AND RADAWALA TANK/SLUICE/SPILLWAY (Cont.)

Repairs to Structure 1:3:6 Conc.

Type No. Repair‘Freq. Volume/Yr
Bath step 1 Every 5 yrs. 1x2.25x56 = B.95
Bridges -3 Every 5 yrs. Ix1.8/5 = .60
Spille(Minor) 2  Every 5 yrs. 2x3.25/5 = B.10
. Spille(Major) 1 Every 5 vyrse. 1x1.9/5 = P.20
Regnlators 1 Every & yrse. 1x2.8/5 = P.49
T.0. Strua. 7 Every 2 yrs TxB.75/2 = 2.63 i
15 Total = 3.98m"3 '

gay 4.9m"3/yr

. LUBRICATION TO GATES (4 x A YEAR) !

Ho. Gates = 7 x 1/2kg/Gate x 4 = l4kg/yr

. APPLICATION OF ANTI-CROSSION PAINT FOR GATE/GATE STRUC.(ONCE A YEAR)

7 GATES x 1/2 LTS/GATE = 3.5LTS Say 4 Lts/yr
REFLACE WOOD PLANKS ON SFPILLS/REGULATORS (ONCE IN 4 YRS.)

Spill = 4 get
Regnlatore = 2 Set

ax

6 Sets/4 = 1.5 Sets/Yr

RADAWALA BUND CLEARING/ WEEDING (TWICE A YEAR)
L=1150m x20m =23,000m"3/10,000 =2.3 ha x 2 =4.6 ha/Yr.

. CLEANING D/S SPILL CHANNELS (ONCE A YEAR)

L = 20+420+10 =50 LM x 1.0m"3/m =50m~3 /Yr.

REFAIRS TO TANK BUND W/EARTH FILLING (OﬁCE A YEAR)
dOm~3 x 1.15km = 34.5m"3 Say 3I5m~3/yr.

GRAVELLING TAHEK BUND (ONCE A YEAR)
L = 1,10KM x 3@m~3/km = 34.5m"3 . Say 36m~3/yr

. REMOVE ANT HILLS ALONG TARK BUND (ONCE A YEAR)

3 Hi111/km x 1.15km = 3.45 Say 4 Ant Hills/yr

CLEANING GATE GROVES/PAINT GATES/GUIDES(ONCE A YEAR)
H/Anti-Crossion paint .
2 Gates x 3 Lte/Gate = 6 Lte/yr

PAIRTING/WHITE WASHING SLUICE STRUCTURE (2 COATS) (ONCE A YEAR)
A=2mx 2m = 4m"2x3x2 coats = 24 "2 .

AMPGTLQE
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TABLE VI-1 {
ANNUAL MAINTENANCE PLAN - GIRITALE MAIN SYSTEM :
QUARTITY ESTIMATE Sheet 9 of 9
G.D~-6 CANAL TO KADAWALA WEWA AND KADAWALA TANK/SLUICE/SPILLWAY (Cont.) |
. . 1 }
20. PAINTING STAFF GAGE ON SLUICE (ONCE A YEAR) . L
1 No. ) .
21. LUBRICATION TO SLUICE GATES (4 x A YEAR) L
2 Gates x 2kg/gate x 4 = 16 kg/yr [.[ )
1
22. UNGATED SPILLWAY - CLEANING U/S & D/S CHANNELS (ONCE A YEAR) .
L =99mx 1.0m"3/1m = 90m~3 ;‘
23. REPAIRS TO SPILLWAY (ONCE IN FIVE YEARS) 3
V =5.0m"3/5yrs = 1.0m°3/yr s
. "_'
24. PAINTING, NUMBER AND STATION ON STRUCTURES. i
. 15 Nos x @.1 Ltr/STRUCT = 1.5@ Lts/Yr. v
’ - |
L AMPGTLQE '
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SECTION VII
ANNUAL MAINTENANCE COST

The development of the annual maintenance cost involves three
major components namely: .-

(1) The direct cost of 1labor, materlals and equipment for
maintenance

(2) The indirect cost of esupervision, drivers/operators,
travel, fuel, deprecliation of equipment and vehlicles
and administration and departmental overheads.

(3) A contingency cost

The cost of item (1) can be directly Iidentified with respect to
the work, materialse and equirment required to perform the
maintenance and therafore easily determined on: the basis of
quantity estimates and unit costs of materials, equipment and
labor.

The cost of item (2) involves a detalled analysis inorder to’

establish what various additional costs are required by the
Irrigation Department to implement the Annual Maintenance Plan
for the Main and Branch Canal System of the G;ritale Scheme.

In 18982 sauch an analysis of the typical 0&M costs of gravity
irrigation systems was made bdy the Irrigation Department on 16
selected schemeg in the country (one from each Range). Summary
coplea of thie analyvels ie presented on Table VII-1 (3 sheets).
That analyzie has recently been up-dated to 1988 costs by IMD and
is presented on Table VII-2. Based upon this up-dated analysis,
using 1588 costs, the following annual maintenance cost per acre
and the percentage of each item of maintenance to the total
annual maintenance cost is summarized on Table VII-3 below:

TABLE VII - 3
ANNUAL MAINTENANCE COST OF
MAJOR IRRIGATION SYSTEMS.

Tyne of Maintenance Cost Annual Maint. Percentage
Cost (1988) %
(1) Haintenance Labor 133.25 47.64
(2) Supervision 7.98 2.85
(3) Drivers/Operators . 5.69 2.93
(4) Travel & Bata Allowances 2.93 B2.73
(5) Fuel/Bepairs to Vehicles : 11.64 4.16
() MHMaterial/Tools/Equipment 33.37 11.93
(7) Physical Contingencies 2M3.21 7.23
(8) Admin. and Dept.: Qverheads 26.50 9.48
(9) Depreciation -Vehicles/ Equipment 39.80 13.95
Total Re. 279.67/ac 100 .00X%

VII-I
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The 1n£ormation. given on the table above is considered to be the

best available in Sri Lanka +o establish the most realistic
annizal maintenance cost for major irrigation systems. Therefore,
ueing the percentages listed above, the . direct maintenance costs

would involve 4tem (1) Maintenance labor and Item (2) Materials,.

tools and equipment resulting in & total of 47.64 + 11.93 or
$9.57% of the annnal cost. Adding contingencies of 7.23X to that
amount would provide a direct annual maintenance cost of 66.80%
or approximately 67X of the total annual cost. Therefore the
additional indirect coete required by the ID for Annual
Maintenance would be 33% ap taken from the above analysie and
shown on Table VII-4 below:

TABLE V11 - 4
PERCENTAGE OF ANNUAL MAINTENANCE
INDIRECT COSTS

% 0f Annual
Iype enance % * Uaintenance
*(2) Supervision 2.85
{3) Drivers/Operators 2.93
(4) Travel/Bata allowance a3.73
(5) Fuel/Repairs 4.16
(8) Admin/Dept OH 9.48
(9) Depreciation Vehicle/Equipment 13. 95

33. 2@% Say 33%

Baged wupon +the above analyeis and percentages the Annual
Maintenance cost for the Giritale Main Syetem has been developed
ueing the actual direct wmaintenance coste for labor, materials
and equipment then adding 7.23% contingencies to obtain the total,
direct anmal maintenance cost for the syetem. To that amount
33% has been added for ID departmental overheads, administration
and other indirect costs involved in implementing the Annual
Haintenance Plan. .
The Hingurakgoda Division office provided the unit costs for each
item of maintenance for the Giritale Main System and those unit
coste have been up-dated to July 1991 costs.

The detalled Annual Maintenance cost estimate for the Giritale

Main System 1is presented on Table VII-6 (4 sheets) and is
summarized below on Table VII-5. .

Vi1-2
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TABLE VII - 5

SUMMARY ANNUAL MAINTENANCE COSTS GIRITALE SCHEME

MAIN SYSTEHM

HWORK _AREAS
A. Inlet Canal 154,202.75
B. Giritale Tank/Sluice/Spilllway 32,846.78
C. RBMC-Above Dambalawewa
s (km B+Q000 - km 5+4922) 146,212.900
D. Dambalawewa Tank/Slulce/Spillway 40,938 .05
E.: RBUC-Balow Dambalawewa ’
.~ (km 6+H60-km 15+460) 162,504.75
F. Chandana Pokuna Tank/Sluice/Spillway 8,103.25
G. D-6 Canal to Kadawalawewa and Kadawala
Tank/Slulce/Spillway 897,634.90
Sub-total Direct cost 642,442.48
Contingencies @ 7.23% 46,448.59
Total Direct Coet (67%) 638,891.07
ID Admin./0.H/Indirect Cost(33%) 339,304.56

Tptal Annual Maint.Cost(100%) Re. 1,028,195.60

Say Re.1,028,200/=

TOTAL ABNUAL COST (RS.)

Using the Annual Maintenance cost of Re. 1,028,200/=, above the
Anmnal Maintenance cost for the Giritale WMain System
would be approximately Ra. 1,028,200/7,340 = 148/Ac.

Say Bs. 149/Ac

VII-3
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TARLE VII - |
Sheet L of 3

TYPICAL O8M COSTS PER AC. PER ANNUM FOR GRAVITY IRRIGATION WORKS (1982 PRICES)

{Based on analysis of 1981 perforaance in 14 selected scheaes at one per Range}

Quantity  Hanpower Unit Rate Aapunt Labour §n ad 1/
----------- in Rs, in Rs, ==o=cee
Output/day Daily Wage Reqular Casual
Description 2 3 ] 524/3 =25 T=b/%  B=b/4
A LABOUR .
1. To Attendants including ¢ 18X to cover
headworks 1.8 a2 0Bac/368 32.08 a/ 25,480 %48 .79 ~--
2, Meeding 28.0 sq 25.8sqg 28.50 b/ 1.4 22,88 088 -
3. Resoval of salvinia 2.9 s 12.86 sq  20.59 2,38 L7% - T LD
4. Desilting 8.5 co 85cu 28,50 57.08 20.58 -~ 1.0
3. Filling scours B.15 od 1.8 ed 28,59 28.49 .26 8,18 -
&, Repairs to structure 0.10 od 1.8 md 6239 ¢/ 62,39 628 010 -
1. Spreading gravel 8.2 sq 8.0 s 28,50 " 2.8% 8.57 o2 -
Total for A 92.5¢ 1.8 107
P SUPERVISION
Hork Supervisor 1.8 ac 2508 ac/36835,080 3.04 S04 - -
C DRIVERS AND OPERATORS
1. Drivers of jeeps, lorries, tippers
€ 41 of Labour cost in # 1.8 ac - - 3.78 3.8 -~ -
2, Operators of farm tractors & 21 of .
Labour cost in A 1.0 ac -- - 1.5 1,88 -- -~
3,58
.D TRAVELLING & CONBINED ALLOWANCE
1. hnrk Supervisor - 3400 als a/c & Rs.1/=
Pplus 48 days @ Rs, 45/= 1.8 ac 2500ac/360 16,00 2% 2.8 - -
2. To Attend - Bicycle allowance :
€ Rs. 14/= per aonth 1.8 ac 50Rac/360 8.63 8.38 8,38 - -
2,48
E FUELS & REPAIRS TO VEHICLES
1. Fuel for jeeps, lorries, tippers and
fare tractors 8.25 gl -- - 28.09 7.08 -~ -
2. Repairs to vehicles # 501 of fuel cost 1.9 ac - - 3.58 3.50 - - -
3. Overtine for Drivers and Operators
- 0.5 of itea § 1.0 ac - - 2.33 8.3 - d
19,83

vii=4
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TABLE VIJ - 1
Sheet 2 0f 3
TYPICAL ORN COSTS PER AC. PER ANNUM FOR GRAVITY IRRIGATION WORKS (1982 PRICES)
(Based on analysis of 1981 perforaance in 16 selected scheaes at one per Range)
Description Quantity Hanpower ‘Unit Rate Amount  Labour in ad 1/
-------- in Rs. in Rg, =-=mece-
. Output/day Daily Woge Reqular Casual
1 2 3 4 5=4/3 =23  T=b/4  B=b/A
F PURCHASE OF MATERIALS AND YOOLS
1, Ceaent P.1bg - -- 82.7% - 8.28
2., Sand 8.085¢cu -~ - 2156.00 1.88
3. Metal 0.085cu == -- 526.09 2,63
4, Rubble 0.0805¢u -~ - §41.00 r
3. Gravel 9.85¢cu - - 228,88  11.48
&, Paints 0.0805q1 - - 325,008 1.63
1. Gunnybags 0.15bag - - 15.00 2.2%
8, Cane baskets 8.085Ho - - 8.e0 0.42
9. Miscelaneous materials @ 51 of iteas
1toB 1.0 - - 1.50 1.5 -
19.For replaceasent of tools @ 51 of iteas
~ltoB 1.8 - -- 1.38 1.59
32.98 21,01
6 PHYSICAL CONTINGENCY at 5% of items A to Fl.8ac - - 7.48 7.48 - - 4.81
. Base cost for ON per ac per annue 197.12 say Rs, 157.00 100,01
] Total of iteas A to 6 :
i
: H ADMINISTRATION AND OVERHEADS
o
q . Range . Division
;: ..................
i Description Annual Salary fn Rs. No. Amount in Rs. No. Amount in Rs,
R - e one  mecescssensse 22 see ceoecemaneess
<
R DD 38,008 | 38,000 - -
| SIE 25,080 i 25,080 - --
,! IE 22,000 -t 22,000 1 22,000 Note:- The administration costs
, a0 28,000 1 28,909 - -- tabulated on the left
N ficed 24,009 1 24,809 T - hand side are apportioned
s HC 12,508 1 12,500 1 12,588 equally for®Investigation,
» Clerks & Typists 10,508 12 126,800 ? 13,508 Design and Construction®
Hinor- Eaployees 8,888 5 48,008 3 24,680 and "Operation and Mainte-
.‘:' DOA 28,500 1 28,588 - - nance® respectively,
Draugtseen 10,500 ] 52,508 2 21,008
5l pA 19,808 - m—e- | 18,000
g 380,500 171,000
COSTETL .
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TABLE VIJ - §
Sheet 3 of 3

TYPICAL O4M COSTS PER AC. PER ANNUM FOR GRAVITY IRRIGATION MORKS (1982 PRICES)

(Based on analysis of 1981 perforaance in 15 selected scheaes at one per Range)

Output Annual Unit  Amaunt
, Description Quantity per annus Cost in Rs. Rate in Rs in Rs,
1. Technical Assistants 1.0ac 3,008acs 14008 2.8 2.8
2. Adeinistration & OH of Range Ofice 1.8ac 40,800acs 190259 4.78 476
"3, «~do- -do=- Divisional Offfce 1.8ac 12,000acs 85500 703 743
4. Yravelling,CA,0/T and repairs @ 201 of )
jters 1 to 3 . 1.0 - - 2,9% 2.9
3. Physical Contingency @ 51 of iteas
It 1.0ac - - 8.68 e.e0
Adan, and OH cost for OWN per acre per annum 10,51 Say Rs, 18.50

.. 1 DEPRECIATION OF VEHICLES AND EOUIPHENT

3 Joeps, 1 Lorry and 5 Fare Tractor trajlers are required for DAH for 15,080 acs
Assused depreciation period is § years '

Average Investsent Cost (AIC) = 8.6 Capital Cost

Insuranie is 1% of AIC

Deprecintion per annum is as below:

S.Jeep 1 torry 3 V/Mrailers

Fired Cost 90,008 47,000 155,000
Insurance 2,700 1,410 4,650
OH at 192 9,279 4,841 15,965

191,979 33,281 175,613

1. Depreciation cost of Jeep 1.0a¢ 5.80 6,80
2. -do~-  Lorry §.8ac ° 3,55 3,55
3. - do - tractor trailers 1.8ac 1.7 fn
‘ 4. -d0o-  miscellaneous jtens §.Bac 1.18 .10
i eS5Totltol
i S. Contingency at 5% of 1 to 3 i.0ac 1.19 1.19
. Depreciation Cost for O ———-
. per ac. per annum 24,26 say Rs, 24,58
]
' TOTAL Q&M COST PER AC. PER ANNUN Rs. 200.00

: 1) ad = man day

' 1) Semi-skilled wage (32.08) b} Unskilled wage (28.58) c)Skilled wage (33.89) unskilled wage (28.50)
. 1 Source-

Irrigation Departeent

Narch 1983

COSTETL
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PAST D&M COSTS ON HAJOR JRRIGATION SYSTEM IN SRI LANKA

TABLE VII-2

(1 {2) {3) L) (3) (8 mn {6
1982 Percen- 1988 Percen-  Oper- Percen-  Haint- Percen-

cost tage Cost ° tage ation - tage enance tage
¥aintenance Labour 92.34 ®%.27 183.11 46.08 51.86 49.?4 133.2) 47.64
"L apervision ‘ 5.0 2.%2 11.45 2.97 3.4, 3.29 7.98 2.85

“rivers & Operators . 5,55 2.78 8.23 2.14 2.54 2.41 5.69 2,83 '

wravelling & Con. allow, 2,48 1.3 3.63 0.9 1.68 1.%2 2,83 073
uel & Repairs to Vehicles 18,85 5.43 15.36 3.99 .72 3.53 11.68 L8 1)
Purchase of Materials & Tools 32.98 16.49 3., 9.63 3.78 3.51 3.3 11.93
hysical Contingencies - 7.48 .Nn 24,15 .27 3.9 3.74 2.2 1,23
Adeinistration & Overheads 18,58 9.25 40.09 10.39 13.5% 12.82 26.59 9.48
epreciation of Vehicles & Equip. 24,38~ 12.18 4.0 15.58 21.00 19.94 39.00 13.9%
280.00 100.08 385.00 99.99 105,33 100.08 219.67 180,00

source = Based upon analysis and data provided by Irrigation Departaent
of 1981 performance in !6 selected Major Irrigation Schemes at
one per range and up datged to 1988 prices.
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. ESTIHAIE OF THE EXPENSE NECESSARY TO BE INCURRED FOR 3 ANNUAL MAINTENANCE PLAK
INLET CANAL/SLUICE/TANKS/SPILLNAY, MAIN AND BRANCH CANALS

_Sheet 1 of 4

v ._',.'
e
e

{COST OF EACH ITEN OF WORK . f

RS AR PotaNAL b 8
M !onAINT. 3 ) t ,
' SPECIFICATION 1SUBQUAN-  SUNITS! DESCRIPTION OF WORK ITENS IUNIT RATE 1TOTAL ITEM
{NETITIES ¢ ! ! ! oSt
mns i ! $ ! Rs.Cts ! Rs.Cls. .
L $ A, INLET SUPPLY CANAL ! !
LI | ! ] eeeememmmccccsnene ! ! .
11t 14,80 IHA  iWeeding/cleaning bund/bank {Twice a year 7 ha) H 3,879.68 | 43,106.90.
$ 21 120.09 IN*3 i6ravelling access road (once 8 year) ! 125.58 1 135,060.00,
.3 31 75.88 N3 iRepairs to canal bund W/EF (once a year) ! 99.45 1 7,438,7%
{ 4 118880,08 {N*2 IResoval of water plants fros cana) (onte a year) H 1.58 ¢! 28,208.00
$ 51 15.00 {Hos |Removal of ant hills along canal (once a year) .. ee.ee 1 3,000.00
161 668.80 IN*3 iDesilting along canzl (once in 4 years-254BH°3) t 58,38 ¢ 33,330.08.
t 71! 2,00 iN°3 - tRepairs to inlet regulator {once in 3 years-10a*3}) ! 2,880.08 |  4,000.00.
$ 8¢ 24,00 1M*2 tRepairs to rubble pitching (once a year) ! 2.0 1 4,840,00
{91 209,80 {M  IRepairs to retaining walls {once a year) ! 5.00 1 3,000.80
1100 0.%8 IN"3 IRepairs to bridges (once in 5 years-2.58*3) ! 2,000.80 §  1,000.08
M1y 2,00 IN*3 IRepair to TO Struc. {once in 2 years-4 a*3) { 2,220,681 4,000,038
112 24,08 IKg iLubrication of Regulator Gates {4 x a year-bkg) H fer.68 § 2,400,900
$13 ¢ 12,80 iKg ‘Lubrication of 1.0 Gates {4 x a year-3kg) ! 108,98 1 1,200.08
114 1 10.08 ILYS !Anti-corrosion paint on gates (once a year) H 139 1,308.00
115 ¢ 1,00 iSet Stop logs for Div. Weir (once in 4 years - 4 sets) ! 2,000.68 ¢! 2,000,688
16 ¢ 1.00 IN*3 {Repairs to Div. Weir {once in 3 years-3a*3) ! 2,600.88 1 2,000.80
{17 1 2,88 LIS {Painting,Nusber and Station on structures{once a year) ! 158,89 ! 3e0.00
I H H ! |rmmmmnnccan-.
L ' H I1Sub total A ¢ 154,282.75
L ! H ! {
LI { 1B, BIRITALE TANK/SLUICE/SFILLMAY H H
L ! ! H H .
$1% 7,15 IHA, iWeeding/Clearing Giritale Tank Bund {Twice A Year - 3.573 HA} ! 3,079.88 §  22,014.85
$21 1,65 iM*3 {Repair to Rip Rap Protection (Once R Year) LI 400.00 ¢ 660,00
137 16,58 83 1Earth Excavation/Burrow W/E.F (Once A Year) { 99.45 ¢  1,640.93
} 41 2,80 iNos. !Rempved of Ant Hills (Once A Year) . H 208,00 | 450.00
!94% 16,88 !X6, ILubrication of Stuce Gates (4 x year - 4 Kg) $ je.0a ! 1,486.00
$ 6% 4,80 ILIS, iCleaning Gate Grooves/Paint Gates/Guide {Once A Year) ! 138.00 ¢ $20.08
$ 714 48,00 IN2 iPaint Sluice Struc. White Wash {Once A Year) H 7.08 ! 335,00
181 1,00 iNo. !Painting 5taff Gage on Sluice (Once A Year) { Sbp.00 ! 500.88
d 194 40,88 !N*3 !Clearing U/S & D/S Spilling Chl, (Once A Year) ! 85,00 1 2,400,080
- 11834 8,50 !H*3 !Repairs to Spillway Structure with 1:3:4 conc.(Once in 5 Yrs.) ! 2,000,001 1,008.00
2 {114 © 1,00 iSet {Replacement to Spill Stoplogs (Dnce in 3 Years - 3 Sets) { 1,583.08 ¢  1,508.00
- 1124 0,30 iLts !Painting,Number and Station on structures {once a year) ! 1%0.08 8 75.00
o4 LI ! ) H Joonenaan -~
Sl U ! ! 1CUB TOTALB | 32,845,786
:ffl | H ' { ! -
coied Vo ! ! 1Tota] Sheet 1 1 187,849.83
:'3 H | H } ] |sezazeeoese,
.'.._.j,n csssseaszesssas ‘
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ESTIMATE OF THE EXPENSE NECESSARY TO RE INCURRED FOR v ANNUAL MAINTENANCE PLAN

Y INLET CANAL/SLUICE/TANK/SPILLMAY AND MAIN AND BRANCH CANALS Sheet 2 of 4
%iE ! I IANNUAL ! 1COST OF EACH IYEM OF WORK
’ it; ! ! IMAINT. ¢ ! -4 -
‘1 SPECIFICATION 1SUB! QUAN- IUNITS! DESCRIPTION OF WORK ITEMS IUNIT RATE {TOTAL ITEN.
R« LITED TITIES ¢ ! { i CosT
3L I ! ! I fs.Cts 1| Rs.Cts,
Al I ! ! ! ! !
} t 8 ! {C, RBNC - ARDVE DAMBALA WEWA (KM B+82B-KM 54922) { !
H 1 I ! ! ! '
"i;i_ $ LI H ! ! H
,‘*gﬁ $ 110 12,88 1HA iWeeding/Clearing along Canl Pund (Twice A Year - 6.8 HA) ! 3,879.08 ¢ 3&,948.00
;ﬁﬁa H 121 99.08 IN3 !Repairing Canal Pund W/Earth Fil ( Once A Year ) ! 99.45 1  9,958.%8
g;g} ! 131 643,08 (N3 (Desilting along Canal (Once n Two Years - 1338 H3) ! J8.30 ¢ 33,%82,58
o 1] t &1 158,80 IN3 lGravelling Unpaved Roads (Once A Year) H 123,59t 18,823.00
i {51 7100.80 IN2 - IRemoval of Water Plants along Canal {Once A Year) t 1.50 1 10,450.88
$ $ 61 10.80 INos. !Removal of Ant Hills along Canal (Once A Year) } 200.08 1 3,000.M
. H $ 71 1575.80 I8 {Repairs to Retaining Walls (Once A Yem ) H J.e ¢ 7,875.00
H 181 20.09 !H2 iRepairs to Dry Rubble Packing (Once Every 2 Years - 48 M2) H 5.08 1 128,00
ol 191 5.3 IN3  IRepairs to Strs. along Canal 1:3:4 Conc.24 Hos(Sequence Varies)! 2,600.08 | 13,000.00
K11 L 3.00 {82  ‘Repairs to Rubbble Pitching §:3 M2 (Once a Year) H 202,00 ! 605,00
q1 111} 24.00 }K6  iLubrication 1.0 Struc, Gates { & x A Year - JKg) H 1ep.0e ¢ 2,i00.00
34 1121 56,00 LS. iApply Anti-Corrosion Paint to Gate/gate Struc. (Once A'vear) 130,89 ¢ 189,00
{ 1131 1,89 !SET !Replace Wooden Stop Log Planks {Once in 4 Years - 4 Sets) $ 2,0008.00 ¢ 2,080.00
5;{: t14 1 100,08 I3 iCleaning Approach/Tail Channels of Spill {Once A Year) } 63.89 ¢ 4,500,090
. él 1151 2,58 iLts tPainting,Muaber and Station on structures (once a year) ! 15e.00 ¢ 375.08
L I T ! I
- Pt { H 1SUB TOTAL C 1456,212.02
sl H H 1 H ! {ezzza=cxesss
:%I L H ‘D, DAHBALA WEWR TANK,SLUICE/SPILLWAY ! H
i t o - ! H t
" t 10 7,70 'HA, ‘Weeding/Clearing Dambala Tank Bund (Twice A Year - 3.85 HA) !} 3,879.08 ¢ 23,708.38
K t21 2.5 M"Y IRepair to Rip Rap Slope Protection (Once A Year) ' 00,08 ! 1,000.00
it {31 25.88 IM3  IEarth Excavation/Burrow W/Earth Filling Canal Bund(Once A Vear)! 99.45 1 2,486,25
BRI 1417 3.08 !Nos. !Reaoval of Ant Hills from Canal Rund (Once A Year) H 200.96 ! 400.00
) 151 0,80 1¥6. ‘Lubricate Sluce Gate (4 x year - 2 ¥g) ! fea.e8 ! 6ea.ee
N {6 2.80 ILTS. iCleaning Gate Grooves/Paint Gates/Guide (Dnce A Year) ! - 138,00 § 260,09
NS 171 32.00 N2 iPaint Sluice Structure (Once A Year) ! 7.00 ! 224,80
,El 191 1.00 thos, !Painting Staff Gage on Slujte Structure (Once A Vlar) ! 309.00 ¢ 300,08
H 191 0.58 I3 !Repairs to Spill Structure {Once in 5 Years - 2.3a%3) ! 2,000.08 !  1,000.90
' 1181 2,89 ISETS !Repairs to Spill) Stoplogs (Once in 3 Years - 6 Sets) ! 2,000.00 ¢  4,000.00
M {11 090,08 M3 iResoval of Debris D/5 of Spill Channel (Once A Year) 1 65.00 1 3,200.00
-4 21 9.88 N3 IGravelling Unpaved Section of Bund (Dnce A Year) H 125,58 1 1,129.%9
e 131 6.28 iLts !Painting,Mucber and Station on structures {once a year) H 15e.e0 ! 38.00
! N ! H {SUB TOTAL 0 | 49,936.03
il i H ! ! lnunna:a
! Vo } ! {Total sheet 2 1 167 150.95
, 11 24 TREZRIEBTED b
- ESTIMATE. NKS !
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ESTINATE OF VHE EXPENSE NECESSARY 70 BE INCURRED FOR 3 ANNUAL MAINTENANCE PLAN Sheet 3 of 4
INLET CANAL/SLUICE/TANK/SPILLNAY AND MAIN AND BRANCH CANALS

I teNiAL ! H 1COST OF EACH ITEM OF NORK
) ! IMAINT. ¢ 1 !
SPECIFICATION {SUB! GUAN- IUNITS! DESCRIPTION OF NORK TTEMS IUNIY RATE $T0TAL ITEM
$ITEL TITIES ¢ { t $C0ST .
1 1 1 | Rs. Cts. | Rs. Cts.;
! {E. RBMC BELOW DAMBALA WEWA YD CHANDANA POKUNA (&+580 - 15+468) '
H H ! :
1 £3.58 IHA  INeeding/Clearing Canal Bund {Twice A Year 6.73 HA) 3,875.00 ¢ 41,365,358
21 135,00 IN3  IRepairing Canal Bund W/Earth Fi) ( Onze A Year § 99.43 ¢ 13,425.75;
31 335.08 INS  !Desilting along Canal {Once fn Two Years - 678 W3) 38.58 ¢ 16,917,350,
4 110800.00 IN2  [Removal of Water Plants along Canal {Once A Year) 1.58 1 16,200.89
3 27,08 iHos. {Removal of Ant Hills along Canal (Once A Year) 00,801 35,400.00
61 722.88 I8 tRepairs to Retaining Walls (Dnce A Year) .00 i 3,6]!.0';
7 70.88 (N2 iRepairs to Rubbble Pitching (Once A Year) 202,08 ¢ 14,140.00
B! 930.M0 INZ !Repairs to Dry Rubble Packing (Once Every 2 Years - 1858 M2) 6,80 ¢  5,580.89
9 19.09 M3 {Repairs to Structures (&3 Nos) (Sequence Varies) 2,600.80 | 30,008.00
19 50.80 K6  tlubrication 7,0 Structure Gates ( & x A Year 5.25 Kg) jee.08 ¢ 5,000,080
11 13.00 LTS, !Apply Anti-Corrosion Paint to Gate Structure {Once A Year) 138,00 1 1,690.08
12 6.%0 iLts IPainting,Nuster and Station on structures {once a year) 150.00 | 975.08

! §
H F. CHANDANA FOKUNA TANK/SLUICE/SPILLNAY
! H
1.00 {HA  IWeeding/Clearing Tank Rund(Twice a Year-B.5ha}
1,58 IN*3 {Repair to Rip Rap protec’:on {(Once a Year)
15,00 IM°3  {Earth/Excav/Rorrow & Earth filling Pund (Once a Year)
2,88 Mos !Removal of Ant Hills froa Bund (Once a Year)
15,68 I8*3 !6raveling unpaved Pund Road (Once a Year)
10,89 N3 {Removal of debris D/S Spill Channel (Once a Year)
H

SUB TOTALE | 162,384.75
{zsxxzzaences:
H k -
3,079.08 ¢ 3,009.08 -
480.00 | see.08
99.43 ¢ 1,491.7%
200,00 ¢ 490.08
125,98+ 1,882.%8
43.08 1 432.08
jeeemmenncnaa:
SUB FOTALF }  8.103.23

{zezezeazszan:

Total Sheet 3! 178,408.88 '
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" INLET CANAL/SLUICE/TANK/SPILLMAY AND MAIN AND BRANCH CANALS

aéi' - ES!!HRTE‘hF THE EXPENSE NECESSARY YO BE INCURRED FOR 3 ANNUAL NAINTENANCE PLAN
)
f'x'~
Bs

TABLE VII ~ &

Sheet Aof 4 -

ﬁ;,, 1 {laNnuAL H 1C0ST OF EACH ITEM OF WORK
Rt L L O . !
35;;&1! SPECIFICATION 1SURY QUAN- SUNITS! DESCRIPTION OF NORK IVEMS TUNIT RATE ITOTAL ITEM
AR ITEL TIVIES ! ! icosT
'}‘-';;:i t . t (I { Rs. Cts, 1 Rs, Cts,
e
g%;j%i! LI $ 16. D-b CAMAL TO KADANALA WEWA AMD KADAWALA TANK SLUICE/SPILLWA! !
S 1ot 1 ! !
E;?; $ 1% 5.0 IHA  {Clearing/Weeding canal bund (twice a year - 2.3ha) } 3,079.00 §  13,395.08
LAY 121 8388 ("3 IRepairs to canal bund W/EF (once 8 year) ! 99.45 ¢ 8,A33.2%
gt £ 31 125.09 IN*3 iDesilting along canal (once in two years -25Pa*3) ! 5858 0 6,312.%:
?'fu H ! 41 B3.t2 IN'3 iGravelling access road alony canal (once a year) ! 125.58 | 10,667.%9
2 :a ! $ 51 2600,80 IN*2 !Reaoval of water plants along canal (once a year) ! 1.58 1 3,900.00
[L $ 61! 18.98 {Nos !Pesoval of ant hills along canal (once a year) ! 8.8t 2,p000.00
P 171 115,00 I8 [Repairs to retaining walls {once a year) { S.0e 1. 975.08
8 18¢ 1.0 IN"2 !Repairs to rubble pitching (once a year) { 202,00 | 282,08
H P98 4,80 iM3 {Repairs to struc {15EA) 13315 conc (sequence varfes) H 2,000,080 ¢ o,p00.40 . .
38 119 1 14.89° K6 iLubrications to gates (4 x A year - 1.75 kg} H 1e8.08 | 1,400,800
B 1111 4,80 LTS !Apply anti crossive paint to gates (once a year) ! 130.00 ¢ 320.%0;
' 112 ¢ 1.50 !Sets {Replace wood plants on spills/Reg. (once 1 x 4 years - & sets) ! 2,000,081  3,000.00
H 1138 A48 !HA  i¥adawala bund cleaning weed {twice a year - 2.3 ha) ! 3,079.88 1 14,363.40
1 114 1 50.98 !N*3 ICleaning D/s spill channels {once a year) { 5.00 ¢  3,2%0.00
] 15 1 35,00 IN°3 !Repairs to tank bund W/EF (once a year) ! 99.45 1 3,480.73
N ] 116 1 35,89 :M*3 !Graveling tank bund road {once 3 year) H 125,50 1 4,392,%
W8 {174 A.BP tNos !Remove ant hills on bund (once & year) ! 2.8 8 600.80
i 18 1 6.88 LTS Clean gate grooves/Paint gate {once 8 year) H 130.% | 768.09
gt 191 24.00 iH*2 Painting sluice struc (once a year) i 7.00 1 168,088
s 120 1 1.0 (EA  IPainting staff gage on sluice (once year) ! Jga.89 ¢ S00.00
q 120 ¢ 16.00 6 ILubricate sluvice gates (4 x a year - 4 kg) H 100.00 | 1,402.00
1 122 1 90.e8 IN°3 iCleaning U/s D/s spillway chl (once a year) ! 43,08 1 3,838.08
94! 123 ¢ 1,98 IN*3 {Repairs to spillway {onte every 3 year - 5»*3) H 2,000,080 ¢ 2,000.80
' 123 ¢ 1.58 iLts !Painting,Number and Station on structures (once a year) { 159,00 ¢ 225.00
L H ! ! fmmcccnccusan.
| I { ! {T07AL 6 { 97,634.98
| I H t 1 {agsxztzanss:
¢ H ! ’ }
L ! ! $10TAL SHEET 4 ¢ 97,530.99
fi e L ' ! $T0TAL SHEET § ! 187,849.53
ff;. }0river & Equip, Operation 2.B3X % | } ! $T0TAL BHEET 2 | 107,138.83
“ | iTravel & Bata Allowance 0,731 1 i ! ITOTAL SHEET 3 1 178,600.88
7.1 IVehicle O Cost Lty 8 AN §SUR TOTAL fevemeecrcone
3; ., - vAdnin./Overheads 9.481 ¢ !¢ ! ! ISHEET 1424344 | 542,442,48
5 - H ' ! H .
Pt H ! {Contingencies !
H ! ' 67,251 ! 4b,448,59
! ! ! ! |
! H ! 1SUB TOTAL(&7X)! 68B,891.87
H H ! $ {Dept, O/H(3ZL)! 339,304.38
{ ! ! ! R '
! } ! {T0TAL (1807) $1,028,195.60
! H ! Annuai Cost/Ac= Rs. 1828193.60/7348¢ H
Vil-11 !
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SECTION VIII

MAINTENANCE DIAGRAM - GIRITALE MAIN SYSTEM
The Maintenance Diagram for the Giritale Muin Syetem ie presented
on Exhibit VIII-1. The Diagram provides a mezne +to identify all
of the major physical features comprised wunder the main system
that will require maintenance.

The purpose of the Maintenance Diagram 1is to agsist the
Divisional engineer and hie staff in performing the Preventative
Maintenance Program for the scheme. Separate Maintenance Diagrams
will be developed for each of the twelve DCOs, however, the
location of the twelve DCO areas and the D and F canale under
each DCO are presented on the Giritale Main System Maintenance
Diagram along with detaile of each DCO service area.

Some of the other important items 1nc1ﬁded on the Maintenance
Diagram are:

Legend identifying the various project features, and

[ J
gymbols.

™ Location of field operation unite and sub-units

® Location of ID Quarters and Labor Line Depots

° Location of towns or village centers

) Number of ID 0fficials and O&M staff

. Location of rain gages

o Location of reservolirs and tanks

® Location of railroad linee, main and secondary roads °

* Location of Fost O0fficee and Sub-Post (O0ffices

° Locations of Telephones

® Name, length of canals and drains

° Name and length of tank bundse

* Length of paved and unpaved canal or bund roads

o Number and type of sgtructure on each canal

) Structures involved with headworks,.© inlet canal,
splllways, <te.

o Service area of each canal

o Location of epills, epillways, slulce gates, etc.

. DCO areas and detall of D & F canale under each DCO

® Location of anicuts and areas served by anicut

the Maintenance Diagram should be located in the IE's Division
0ffice and at each Field Operation Unit. Each DCO ehould be
provided with the Haintenance Diagram for the Main System, as
well as, the Maintenance Diagram for their respective DCO.

The Diagram should be updated and reviged to meet any
modification to the system from time to time.

VIiii-1



SECTION IX
GIRITALE SCHEMATIC WATER DISTRIBUTION DIAGRAMS

A schematic Water Distribution Diagram for the Giritale Main
System (REMC) and D-6 Canal to Kadawala Wewa 1is presented on
Exhibits 1X-1, and IX-2 respectively. :

The diagrams present the location and stationing of all major
water level contreol structuresg, regulators, turnout structures
and bridges located along the canals. In addition, the diagrams
present the location of planned water measurement gages and the
gervice area in hectares under each turnout structure off the
Main Canal and Branch Canal System. .

IX-1 .



SECTION X v
LOCATION OF DCO AREAS FOR OPERATION AND MAINTENANCE
Exhibit X-1 shows the name, location and area of each DCO and the
respective canals that are to be operated and maintained off of
the . Giritale Main System by the DCO.

Table X-1 Presents the detalle of the Service Area for each DCO.

X-1
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TABLE X-1
DETAILS OF DCO SERVICE AREAS

COMMAND
AREA (HA)

SO TN ST T am me om ER em s S SR s S ST e SR e GEe S e G G ER O MWD M Gt W S S A SE WSS GG G WIS > G G e S G SR GV SV GNP M NS (me W
GG D D SR TS S S S S S G S e G G G G G G T W S - — e Gmt Gv G Gma Gme S G4 Gue Sn Gna Sw Gue G MEe Wb MBS W wms G MR SEP WD S GE GES M e P WS WS D e e S ey e e e

D - CARALS
DCO LENGTH
No./NAME NAME KM
1 Puranagama LBMC 3.596
RB-1 1.826
RB-2 1.062
Total Puranagama DCO 6.484
2 Agbo D=1 9.250
D-2 @.915
D-3 @.960
D-3A B.786
D-4 1.723
D-5 1.296
. Total Agbo 5.93¢
3 Mahasen D-7 2.912
(Down to D-8 0.713
km 249812) =000 ecmeeee—
Total Mahasen DCO 3.625
4 Jayanthipura D-9 1.037
D-10 . 2.5956
D-11 2.928
D-13 2.8056
Total Jayanthipura DCO 9.365
5 Kadawalawewa D-6(To road 3.541
D-1/6 1.171
Total RKadawalawewa DCO 4.712
6 Unagalawehera D-18 @.690
¥ D-19 2.816
D-20 1.326
D-21 2.300
D-21A 3.982
Total Unagalawehara DCO 6.114

¥ Service Area above LB-7

DCOS-AL

Sheet 1 of 2
F - CANALS
NUMBER LENGTH
21 8.973
2 @.875
23 9.848
4 1.982
9 1.975
3 @.433
1 a.107
18 3.107 .
4 0.960
a9 6.764
28 8.428
6 D.732
34 9.160
i 2.488
17 3.562
12 2.120
26 7.024
56 13.194
16 6.295
14 6.808
30 13.103
1 9.099
33 9.342
5 @2.568
1 2.098
2 0.244
42 19.352

S Suh G Am SR e D GO TED D T S W G S G G D G5 T G G GE, S Gmp NS S Sw G M SR S G SN SN SED GUb Gmb MM GES SN G NP GNP CHN W SEG SNm Gub Wms M GED G
D D D S IR S S T S b G ST S G Gy Gmh WD G BN G A Sw VIS G e S e Gu TE WS S G S G Y WM P BB MG G G e Gen G S A PHE G b S e . E. S e M B S . . o s A — .



TABLE X-1 Sheet 2 of 2
DETAILS OF DCO SERVICE AREAS |

D - CANALS F - CANALS -~
DCO LENGTH COMMAND

No./NAME NAME KM AREA (HA) NUMBER LENGTH

7 Chandanapokuna D-2Z 1.800 59.3 9 1.6@3
D-23 1.858 178.5 356 7.427

D-24 , 1.567 53.4 4 0.982

Total Chandanapokuna DCO 5.234 291;2 48 10.912

8 Purana Muslim D-7 3.411 183.7 29 8.089
(Below Palugaswewa)--~-=-==-= ~---m—ceece cocmece-e ceeee-oo-

3.411 183.7 29 8.089

9 Perakum D-6 3.260 112.9 16 4,891
(Up to Kadawala) --------- <—-ccc-coer comoomemes —some-e—e

Total Perakum DCO . 3.260 112.9 16 4.891
10 Bendiwsiewa D-6 1.333 135.6 .15 7.012
(Below road)  ====----=- —-c-mecn —eemcmemn sceeeee-o

Total Bendiwewa DCO 1.333 135.6 156 7.012

11 Nagapokuna D-12 1.593 33.6 2 2.137
(Pulathisi) D-14 1.143 3i.6 2 ©.186

' D-14A 0.570 13.5 1 @?.1569

D-15 D.701 19.0 3 @3.3561

D-16 B.854 23.9 4 0.396

D-16A 1.019 34.4 - -

D-17 1.507 60.6 19 1.023

Total Nagapokuna DCO 7.387 216.6 22 2.252

12 Hataligata D-19 1.910 152.8 24 7.598
(Below LB-T7) ——=-c-cce —cecccccme crmcvmcccece creemeeee-

Total Hatalisata DCO- 1.910 152.8 24 7.598
TOTAL GIRITALE SCHEME H58.7656 3D75.3 378 102.275
DCOS-AL
X-3 .




SECTION XI v
CONCLUSION AND RECOMMENDATIONS
XI-1 CONCLUSIONS

Based upon the Annual Maintenance Plan for the Giritale Main

* Bystem, it has been determined by detailed analysis that the

annual cost of maintenance will be approximately Re. 1,028,200/.
The service area of the Giritale Scheme has been recently updated
and found to be 7,240 Acres (2936 Ha), therefore, the annual cost
per acre wiil be Rs. 140/Ac ((Rs. 35@/Ha).

XI1-2 RECONMEWDATIONS

The Annual Maintenance Plan has been developed for use in the
Preventative -Maintenance Program after completion of the ISHP.
The goal of the Preventative Maintenance Program is to provide
adequate maintenance after ESI has bdbeen completed so that the
irrigation systems can be sustained 1in working order without
future need for a major rehabilitation program. Inorder to meet
this goal, adequate funds must be provided by the GOSL to the ID
for this Preventative Maintenance FProgram for the Main System of
each scheme. Presgently, the GOSL 1is providing Rs. 5@/ac for
maintenance of both the main and distributary systems. Assuming
that each DCO will eventually be responsible to maintain the
distributary system (D-canals and F-canals), then, GOSL must
allocate an annual maintenance budget for the Giritale Main
System of Re. 14@0/ac or approximately Rs. 99/ac more than the

pregent annual maintenance budget provided. Unlese this annual .

maintenance budget 1s increased the goal of sustaining the system
will not be achieved.

Using Giritale Scheme as an example, the following suggestions
are made:

. IMD/ID muet ‘prepare a proposal to the GOSL requesting
the additional funds be allocated for the Preventative
Haintenance Program.

° USAID nust meet with GOSL to ensure that  the
reguirement in the Project Paper regarding the
Preventative Maintenance Program is achieved and that
adequate funds required for maintenance of the Main
Syestem are provided annually to all the schemes in the

" Project (ie. Parakrama samudra, Giritale, Minneriya,
Kaudulla, Gal Oya, RB & LB and Ridi Bendi Ela Schemes).

® IHND/ID to follow up so that the funds become available

within the LOP g0 that the Preventative Maintenance
Program can proceed after ISMP.

X1-1
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In the mean time present budget allocation should be
prioritized to implement the more essential maintenance
worke as outlined under the Annual Maintenance Plan,

"The Dcds should commence to implement the Annual Maintehance

Plan for their respective distributary systems, initially

-+ using some funds from ID along with the labor force from

their DCO.- Eventually, the funds provided by the 1D to the
DCO ghould ©be eliminated with DCO assuming the, full
financial and phyeical burden of maintenance for  the
distributary system.

It is suggested that the Annual Maiﬁtenance Plon for°DCOs be °

prepared during the LOP to assist each DCO in 1mplement1ng
their respective preventative maintenance programs.

- The Annual Maintenance Plan for Parakrama Samudra, -

Minneriya, Kaudulla, Ridi Bendi Ela and the Gal Oya

Right and Left Bank Schemes should ‘be developed over,

the LOP after ESI/PR so that the maintenance cost of
their respective schemes will be determined and

appropriate budget requirement can be submitted to GOSL

for funding.

While requesting the estimated funds to implement the -

approved Annual Maintenance Plan, the ID staff should sketch
out strategies and pragmatic methodologies to execute the
program to achieve the ultimate objectives.

The following principles are recommended for successful
implementation. '

- Establishment of Maintenance offices/centers at
convenient 1locations. There can be easily located
within the operation centres of in the near proximity
to curb expenses on security and upkeeping.

- Minimum requirement of skilled work force, machineries
and implements should be assigned to each maintenance
units. :

- The work force-is to be provided with relevant "Job

Degeription® to enable them to perform their duties .

diligently.

- Planning and training sessions to be conducted with the

active participation of all relevant people. Similarly .

monitoring and evaluation procedures should be
developed and in >lemented. .

XI1-2
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For successful implementation, the maintenance crew
should stay for long period in a system. therefore,
there should be incentive packages such as site

. allowance, reimbursement of travelling cost,

overtime/holiday pavment, study tours, foreign training -
and staff-exchange program. Wherever applicable
commendationg to promote to higher calary scales is -
another tangible benefit.

Senior 1D staff muet recognize the maintenance works in
par with other development work and they should provide
all guidance and encouragement to the field level
staff. At least, quarterly Range level plenary should.
be conducted where the maintenance accomplishments and
constraints could be reviewed.

AMPGSMS.CFL
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EXHIBIT I111-3-2

DEMOCRATIC SOCTALIST REPUBLIC
- OF SRI LANKA .

MINISTRY OF LANDS, TRRILGATION
&e .
MAHAWELI DEVELOFMENT

MANAGEMENT FROQOJECT

IRRIGATION SYSTEM
A 8S3—-—EHIBESD - C M~ T I3 5

USAID CONTRA

@i

ANNUAL MAINTENANCE FLAN
GIRITALE SCHEME — FURANAGAMA DCO

JUNE — 1991

SHELADIA ASSOCIATES INC.,




3000 SHELADIA Associates, Inc.

|:]I:I[:l Consulting Engineers  Irrgation Syeterms Menegement Project
JDI 35/7 Gregory's Road, Colombo 7. P. O. Box 1874, Colombo. Tel: 536034

Juiy 8,

Bug. S. FPiyadasn
Dy, Dirvector of Ivrvigation
Eolonnatuwa Runge'

1 in Giritale Schems.

Dear Mr. Plyadaca,.

- detalle of Annual Halntenance. Cortin:

Furanagama D

LEMC Syatem - Furanagama DCO

TA responelLle for  thie DCO Annual Halntenance FPlan,

for assistance to the DCO,

v

tq the DCO.

ISHP i over,

Riverdate
Colombo
Polonneruwe

1991 -

S Subjec.: Anpual Maintenance Plan and Cost for Puxanagama DCO No.

Trangmitted herewith Iec a copy of the Final Report for the Annual |
Maintenance FPlan for the Puranagama DCO 116 ¢he Giritale Scheme, '

The following Exhibite are fncluded “in the Report along swwith

Y.
N Exhivbit 1-1 Giritale Scheme HMalntenance Diagram - Main
© Svirtem
: Exhibit v-1 Anmnual  Malntenance Plan Giritale Scheme-
P Furanagama DCO

Exhbibit VIII-1 Glivritale Scheme Maintenance Diagram-

Exhibit IX-1 Gjrilnl# Schems Hater Mletribution Diagxam

It ie recommended that the Report bLe digtributed te the people
ligted at the end of thic letter., The IE Hr. 8. Seraratna or

the
Mr.

Amaraginghe, chould officially turn over twe coples of the Report
to the DCO President as the formal mafntenance  document provided i
by the 1D, The TA ehould then corefully explain the tune of the

- Exhibits, ag wrll ar, how  the, Annunld  Halntenange  Cost was
developsd. It may be necessary to translate some of the tables .

;. The preparaticon of the Annual Maintenance Plans for the remaining
eleven DCOe In Giritale Scheme are In  progrese and will be
_submitted to you ae they become avallable., 1t ie expected ‘that
. all remalining «oleven DCO Annual  Haintenance Plans  for
Giritale Gcheme will be gubmitted Ly the ond of  Auguest 1991,
Similar Reporte along with Exhibits will be prepared for all
eleven DCOs g0 that you can officlially preeent  them . to  the DCO
Presidente az one of the formal documents the ID will hand over

the

- Sheladia hopec that thie Report and Exhibite will provide the
neceggary informaticen  to the DCO to asclst Lhem to carryout the
Preventative Malntenance Program after ESI i completed and the



"’D SHELADIA /\ssocuales, Inc.

"nl

G

cC:

Furthermovre it is recommended that aceletance be provided o the
DCOs by the ID iv implementing these Aurmmal Maintenmunce Flanse eo

thai, &2 smooth transition can take place from ID Maintenance to-

DCO Maintensnce in the next 2-3 yeare. Haintenance funde can

gradully be withdraun from the DCO during thie transition period’

after BSI worke are completed on nld of the D and F canale wnder
the DGO,

l .

Very traly ymars,

S

" ﬂofiardf
ChiecP~of-FPariy/SA

nel: A copy of Puranagama DCO Annunl Maintenance Plan Report

G. T. Jayvawardena w/2 coples

L. T. Wijerooriya wo/copy ~

D. W. R. Heerakoon wo/copy-

D. Jenkineg w/2 coplen

IE Giritale w/copy

TA Puranagama DCO w/copy

Presldent Furanagama DLO Ww/2 coples
SAI File w/copy

AMPPGDCO, CFL “
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'.ANNUAL HAINTENANGE FLAN -, GIRITALE SCHEME
FURANAGAME DO
OUTLINE (Cont.)

SUMMARY FPURANAGANA DCO CANAL MAINTENANCE DATA
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GIRITALE SCHEME - FURANAGAMA DCO



SECTION-T .
INTRODUCTION

Under the ISHP the Amnnal Mailntenance ¥Elan and cost wag to be
developed over the LOF each year after FEST  was implemented go
that by the end of the Frojsct the total Annual Haintenance Plan
and relative cost would have Dbeen established for the entire
scheme, It was envigioned that the Anmnual Haintenance Flan would
be divided in to two categories of work. namely:

e Main Syetem. Including Inlet Canal. Slulces. Tank
Punda, Spilluave and MHatn  :ad Branebh Canale. The maln

syetem to lLe operated and maintained by the Irrigation

Dazpartment under GOSL funding.

® Digtributary Syvstem. inclading the D-canalsg, F-canalsr
and  fFiald deaboe, The diglributagry rrveeleem Lo by

operated and maintained bLy the Distributary ‘anal
Organization (DCO)  responsible for thosge respective D
and F canale. -

Since Giritale Seheme i small and most of the Main and Branch
Canals had been vehablilitated under the 1087, 1988 and 1989 ESI
program it was decided to develop the Annual Haintenance Plan for
the Giritale Scheme with the overall objective to establish the
cost necesgary for the Irrigation Department to sustain the Main
System and for the DCO's to sustain the Distributary Syetens.

The development of the Giritale Schems Haln Svetem Maintenance
Plan and cost was prepared and submitted to the Irrigation
Department in a Draft Report for review and commentg on August
17, 1990, Exhidbit I1-1 presents the Haintenance Diagram for the
Maln eystem of the Giritale Scheme. The location of all twelve
(12) DCOs are rhown on  thiz Maintenance Diagram along with
Maintenanca Data on the Hain Syrtem ar wnll  ar genaral  data for
the twelve DCOg,

Subgequently, 1t wa{ declidead to prepare a sample Annual
Maintenance Plan for one of the DCO’g in  the Giritale Scheme so
that commente could ba recaived Lefore preparing ths Flan for all
of the remaining eleven DCOe In that Scheme, Puranagama DCO wag
selected ag the first DCD to prepare the Annual Ha{ntenance Flan.

This repoxrt therefore preeente the Annual Maintenance Flan for
the Puranagama DCO (LBHC) of the Giritale Scheme which ig to be
operated and maintained Ly that DPCO,

The Annual Maintenance Flan for the remaining eleven DCO’g in the
Giritale Scheme is .uvnder preparation Ly  the Consultant in
cooparation with ID TA Gtaff for each DCO. Thoge regpeative
Maintenance Plans will b sulmitiead  tee the ID ar they are
complated for submittal Coo (hee ot fuee lNH'LHWWagwwu

i1



SECTION 11

SCOPE OF WORK UNDER GIRUTALE PURANAGAMA DHCO
MAINTEHANCE FLAR

The‘Annual Maintenance Flan
been divided into the following

system:

Type 1 D-canal

The canals in
canal are:

-~ LBNC - L
/RB-1/LBMC - 1,
/RE-2/LBHC - L

IYPE 2 F-CAHAL

for the Girittale Faranagama DCQO has
threa  tyvper of canals in the

(Q *»3cfae «h) f=:

the

Furanagama

LH95%Kkm; A
L826km; A
AI62km: A

nuan

ASBURA < SEUITA)

DCO that fall under thie category of

430

L GHA
72, SlIA
91, 1A

(Qrlefe ¢dofe: A ILHHA

<HCIA)

The canals in the Furanagama DCO that £a1) under thir category of

canal are:

LRB-2/LBHC
/ RE-3/LBNC
FC-13/LEMC
. RE7 /LEMC
+ RB6/LEHC
/ RB-5/LBNC

IYFE 3 F CANAL

coTror

—

2 =3V

.692km; A
LH510km: A
LE630km; A
.G6A0km: A
~AJIRM: A
L220km: A

Ja. 6
a7.
29 .
.3
)
.8

’

26
ory
.’.: s

29

1

5

L}

HA
HA
HA
HA
HA
HA

sPefe clafs; A*@ HA <16 HA)

The canalg in the FPuranagama DCO that

canal are:

FC-1/RB-1/LBMC
FC-2/RB-1/LENMC
LB-1/LBNC
FC-1/LB-1/LBHC
FC-1/LB-2/LENC
LB-4/LBNC
FC-1/LB-4/LBRMC
FC-Z/LB-4/LEMC
LB-5/LBHC
FC-1/1R-5/1,PHC
LB-3/ LEMC

FC-1/LB-3/LBC -

RB-4/LBHC

FC-1/RB-4/LEHC

YRB-3A/LBHC
LB-1A/LEMC
FC-1/RB5/LBUC

| S I B |

I
L
L
L
L
I
L
I
L
I

¢
«
72

H

o un

o.
7.
.
Jg.
o,
0.
.
.
Q.
o.
o.
Q.
G Alem
cs.

608km;
NT7Tkm;
L978km;
4A8km;
450km;
A32Kkm:
366km;
270km:
36hkm:
122km;
G13km:
183km:
208km;
14Qkm;
UO6km:

158km;

SO>SO O>ODI>O>>>

LR L L R L LS 2 T I T L I I OO [ O I T I T A T §

i

Ii-1

FAall mander thic eategory of

HA
HA
HA
HA
HA
HA |
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA

.j{?
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"the - Puranagama DCO  Maintenance Plan 1ie  indicated. on- the

Table II-1 that follows: : ‘ LU

T

The Annual Maintenance Plan for the Puranaéhma' nco*dill?%é
developed for each of thease three categories of canals,. i  The
location of the canals under each of the categories included on::

Puranagama DCO Maintenance Diagram shown on Exhiﬁit VJJIf{'lI”TV“?

A summary of Puranagama DCO Canal Haintenance Data ie shﬁijpngh‘
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i
v
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SECTION 111X
ANNUAL MAINTENANCE FLAN DCO ESTIMATING CRITERIA.

Quantitiees for developing the Annual Haintenance Plan and cost
for DCOes are bLased upon the estimating criteria establiehed for
the ISHP and shown on Table 113-1, 11J-2 and 111-3 for Typee 1,
2, and 3 canalg reegpectively.
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Table 11J-1

ANNUAL HAINTENANCE PLAN DCO ESTIMATING CRITERIA

TYFE 1 D/C (Q>3 CFS Q¢h) CFS)

Type of Haintenance

1
2 Earthwork on J/C Typa 1
3 Desgilting Along Canal
i Gravelling Roads
5 Removing Water FPlants
6 Lubricating of TO Gate
‘7T Paint Gates w/Anti Croseion
Paint
8 Removal of Ant Hille From
.Canal Bunde
9 Repairs to Dry Rubble Facking
10 Repalirs to canal lining
11 Repalre to RubbLle P’Ytehing
12 Repairing Retaining ¥Walle
13 Repalrs to Structures
w/1:3:6 Concrete
Bridges
Regulators
TO Structures
Chl. Profilesr
Drope
Bath Steps
Culverts
Check/Fnd Structures
F.P.T.O
Div. Box
) Drain Cross/Spills
14 Replace wooden gaten

 AMPDCOL

Fraquency
of Haint.

twice a year

L ) Tad:d

once

onee

once

a voar

a year

a vear

a8 year

4 x year

onee

aonee

onee
once
DN
Onee

varie

onee
once
once
onee
ONee
ONCS
Onee
once
onee
OoNnCe
once

oneey

111 -2

a vVear

a yvadr

in 2 yrs

a
a
a

[+

in
in
i
in
in
in
in
in
In
in
in

in

year

yeoanr

yaar

DA N
vre
vre
virg
vee
viIe
VIR
vre

VIR

vre
yre

NA N\

ni t

Ertimating
Rate Criteria
Ha ————
km 10 m~3/km
m"3 O6OX length 3" depth
km Zﬂm“Q/km .
m"2 Z20%Avrea Avg. W=4.52m
kg 1/4 kg/gate
Lte . 1/2 Lte/gate
km 3 Noe./km
m"2 Re. 6/m"2
1By Re. 4/m~2
m'2 ' 10% of area
Tm Re. 5/Im
m°3 -————
m 3 @.6m 3/yr
m'3 @.10m"3/vr
m'3 0.0989m " 3/vr
m3 @.325m"3/yr
md . 12m3As/yr
m'd ¢.MNEm"I/yr
m'3 0.605m 3/yr
m3 0.926m"3/yr
m3 @.09125m " 3/yr
med A.VA6m”3yr
m'3 O.06m"3/vr

N\
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Table 111-2

ANNUAL MAINTENANCE PLAN DCO ESTIWATING CRITERJA

TYPF 2 F/C (@1 (FS Q¢3 CFS)

Type of Maintenance

Heeding Canal Bund
Earthwork on F/C Type 2
Desilting Along Canal
Gravellsag Roade
Removing Hater FPlants
Lubricating of TO Gate

Paint Gates w/Anti Crossion
Paint

Removal o7 Ant Hlllg From
Canal Bunisg

Repairing Retaining Walle
Repaﬁrs to canal lining
Repaire to Rubble Pltching
Repairse to Dry Rubble Facking

Repzire to Structures .

w/1:3:6 Concreate

14

FPTO

Bridges
Regulators .

TO Structures
.Chl, Profilesr
Drops

Bath Stepe
Culverts

Check/End Structurer
Cut Throat Flume
Drain Crose/Spills
Division Box

Replace woodan gates

AMPDCOL

Fragqueney

of Haint,
tulce a year
once a vear
once a vear
once a veapr
once a year

4 x yeal

once a year
once a year

once a vear
once a vear
oNnea a yanr
ones in ¥ ovree

varies

ones fn ¥ ovee
onee In H ver
opeca In b vie
once in 2 vre
opee In 6 yvre
once fn 2 vire
once In H vre
onece In H vee
onee in b yerr
onee in & vre
once In 5 Yre
once in & vrer

once in b vre

I11-3

nit
Rnate

mn°2
kg
Lts

km

I)m

LM

Frtimating
‘riteria

.O5m~3/km

7
50% length 2" depth

-15m=3/km
. 20%Area Avg. W=2.08m
1/4 kg/mate .

1/2 Lte/gate
3 Nog./km

Re. 5/Lim
Re. 4/im
10% of area
Re., 6/m™2

O,.06m 3/yvre
Q.025m 3/yr
0.05m"3/yr

Q.045m"3/vr
Q.81 Zm"3/vr
0.0625m"3/vr
¢.006m"3/yvr
.92 Em 3/vr
0.)2m"3a/yr
0.02m"3/yr

0.025m"3/yr
0.9Zm"3/yr

- {

]

n
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Table 111-3

ANNUAL BAINTERANCTE PLAR DCO ESTINATING CRITERIA
TYFEI 3 F/C (Q>@ CFS Q¢1 CFS)

Type of Haintenance Frequency Unit Eetimating
of Maint. Rate Criteria
1 Weeding Canal Pund twine a vear ° Ha ————
2 Earthwork on F/C Type 3 once a year km 5 m~3/km
3 Deeilting Along Canal ' once a vear m-3° 5% length 2" depth
4 Gravelling Roades = SNCe N yanr km ‘lﬁm“a/km
5 Removing Water Plante once a yvear m 2 "ZO%Area Avg. W=1.29m
6 Lubricating of TO Gate 4 x yeoar ke . 1/4 kg/gate
7 Paint Gates w/Anti Crossion once o year Lte  1/7 Lte/gate
Paint
' 8 Removal of Ant Hillg From onee a year km 13 Nor, /km
’ Canal Bunde
9 Repaliring Retaining Halle once aovear lm Re. H/Lm
10 Repalirs to canal lining onee o vear 1A]] Re. 4/Lm
11 Repaireg to Rubble Pitching onoe a vear m'2 10% of area
,31‘12 Repaire to Dry Rubble Packing once in 2 yrs m'2 Re. 6/m~2
' 13 Repairs to Structures varioe m —_——
w/1:3:6 Concrele
Bridgee ones in Hovee ma A.ImIA/yr
Regulatore once jn § vre m'3 Q.025m"/yr
TO Structures opce in 2 vre m'3 ¢.922m"3/yyr
Chl. Profiles onee in 6 vre m'3 O MEmT3/vr
Drops onace in 2 vre m'3 @G.03m"3/yr
Bath Stepe once iIn & yre m'3d Q0.¢03m"3/vr
Culverts once in b vre m3 @.812m"3/yr
Check/End Structures once in b vre m'3 0. 006m"3/vr
Cut Throat Flume once in H oy H'3 &.¢Im"3/yr
FPTOQ Coonee In 2 ovre m'3 0.0903m"3/yr
Divigion Box once in 6 yrs m'3 G.006m"3/yr
Draining Crossz/Spill. once in 5 yre m'3 Q.012m"3/yr
14 Reblace wooden gatesg once in 5 yre EA
AMPDCOL
1114
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SECTION 1V
WALK THROUGH WVAINTENANCE SURVEY

The wunlk through malntenance rurvey provides three objectives
depending on the atatur of ERI accomplinhad, ns follows:

1. If ESI hae not been completed the walk through maintenance

gurvey provides a means to determine the existing type,
number and length of rtructures and the additional new works
that should b2 included in the EGI work program.

2. If ESI has been completed the walk through maintenance
gurvey provides a meane of determining the number and length
of existing structure and thore newly conrtructed atructures
under ESI. :

The walk through malntenance rurvey rhould  bs conducted by the
T.A. cespongible for that eection of the canal system in
coordination with the Consultante O&H Engineer or Engineering
Asgiatant. In the care of the Givitale Furanagama DCO, the
Consultant' s Q&M Engineer made the eurvey with the 1D TA etaff.

For the Giritale Schema, {in order Lo orctablish  the Annual
Maintanance Plan for the Puranagamn DCEO, (6 war necoeasary to walk
the canale and rurvey the gtatse of matntenance and condition of
the exieting etructures and canal Lanks. Ag of the date of the
walk through survey no rehabilitation work had been accomplished
under the 19887, 1988 and 1989 BSI work programe. therefore, it
wag necerggary to determine what additional FES1 worke sehould be
Included during the rurvey. This maintenancs survey lirted all of
the various existing actracturec along  the canal and  their
condition noting Lf repalrse are required or if noen structurea or
protective worke were necded under the EST Frogram. The number,
type and or length of structures including regulatore, drope,
turnoute, canal profilesr, bLrideer. dJdratnage orocringr, spills,
end structures, .chocke, dry  rabble packing, rabble pitehing,
retaining or toe walle and bathing ecloepe were notod during the
geurvey to establish the extent and magnltude ,of the maintenance
to be carried out. In addition the length and width of unpaved
roads were determined for establirhing the amount of gravel to bLe
applied annually. The length of the canale wors taken from the ID
isesue trees and checked Ly ESI survey data and notes. The TA who
accompanied the Congul tante e Enasincey noted the
recommendations of work to be Included in the ESI Program,

Field notes providing all data collected during the walk through

survey for the Puranagama DCO have been recorded in bound field
booke and are avallable for reference, .

1v-i
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SECTION Vv
ANRUAL MATHTENANCE FLAN - PURANAGAMA 1O

The Annual Halntenance Plan  for the Giritale Furanagama DCO is
precgented on Exhibit V-1 and includes the following:

) Component. or reach of the rchema to be maintatined

o Item/quant.ity number of work

® Length of bund/canal/number of atructures, ete.

E ] Degeription of the work to be maintatned

] Quantity of the work to bhe maintatned

e Frequenwy'nf majntenance

® Schedule of time to perform the maintenance

) NCO  afficerns and poarsonne | recpongiblo for the

maintenance

® Estimated labor regquirement to perform the maintenance
in man dayvs

The Annual Maintenanoe Flan for the Giritale Puranagama DCO has
been developed for use in the Freventative Maintenance Program
after the ESI work has been completed. The Plan will change if
new features and rtructures are added to the gvatem during the
ESI Program. Estimater of propored EST works have Leen included
in the Plan, however. the pumber of pew glrocturcse ehould be
checked after the EAY works are  complated and  the Plan modified
accordingly. The Flam sthowldd b revieved poriodicnily to enpure
that the work plamnad  for malntenance e adegquate and is
achieving the goal of suztaining the gyvetem without further need
for major rehabilitation. 1f that geal s not  beilng ascbmpliched
more items of maintenance may be regquired and the Flan should be
modified accordingly.

V-1 .
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SECTION Vi
ANNUAL MAINTENANCE PLAN DCO QUANTITY ESTIMATES
The quantities for the Puranagama DCO Annual Maintenance Plan
have been develored from the Annual Haintenance Plan DCO
Estimating Criteria as presented under Section 11f.

The estimated amnual maintenance aquantitien fur.ihe three types
of canals for the Puranagama DCO  are presented: on Table V1-1,

Sheets 1 to 6 Iinclurive, and correspond to the: ftem numbet and

the quantities shown on the Annual Maintenance Plan, Exhibit V-1,

The rize of the canal section for oach of the Lhree typer of
canale wWetre determined on the bazin of a welphtod average
discharge of the canals. Type 1 I/C (Q:3 CFS <6 CFS) was found
to have an average dircharge of 23 CFS with a bed width of 2.¢0
meters and a flow depth of 0.760 moters (n = 9,043 &8 = @,0004)

Type 2 F/C (Q>1 CFS <3 C(CFS) wag found to have an average
discharge of 2.5 CFS with a bod width of 1.0 matere and a {low
depth of ©.30 metarse (n = O.04; s = O.QUN),

Type 3 F/C (Q> @ ‘CFS- <1 (CF5) was found to have an average
discharges of ©.85 CFS with a bed width of &.58 metere and a flow
depth of ©0.22 meterse (n = A.0: e = O.GUN),

These three average eesctione were ured to develop the maintenance .

quantities for the total 1length of each of the three typee of
canals.

vi-1
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. ANNUAL MANTENANCE PLAN _ TABLE V1 - 1

PURANAGANA DCO

QUANTITY ESTIMATE : Sheat 1 of 6

TYFE 1 D-CANALS (Q*3 CFS <bHb@ CFS: A>36 HA <€@7 HA)
LBHC 04000 - 34596
RB-1 P4000 - 14826
RR-2 O+ - 14062

6.484km Say 6. 0km
Heeding and clearing along canal bunde (Twice a year)
AVG. clearing width = 5m: Area = H.Umx6500m = 326@@m~2 = 3.26HA

2x%3.256 = 6.6HA/yY.

Repairs to caral bond w/Eavth £1lling (once » year)
Assume D.C = 10.0m"3/km/yr. V1" 3xB.5km = 65m”3 Ssay Bom 3/yr

Pesilting along canal (every year)

Avg. width canal bed = 1.53m -

Assume 50% of cural reqs. desilting

Avg. depth = A.0785m for D/C {(»3 <5ctn)

V = 6560m x A.2875m x B.59 x 2.Au = 48Bm"3/yr

Gravelling wnpaved roads (ouce u yenr) .
L 2.2 km Asgume 20m~3/km for D- (>3 <SPcte)
v 2.2 % 2Mm"3 = 44m"3/yr

Removal of water planteg from czuul (once r year)
Aspume 20% of length Avg. width = 4.52m
A= 4.52m x .20 »x 65Pm = 5BTHBw" 2

Sny 68BIm” 2

i brication of T.0 Gates 13Hoe. (4 X » year)
1% Gates x l/4kpg/gate x 4 = 13kp/yr.

Application of Anti corrcsgive Paint, (once a year)
13 Gates % 1/2L%/gate = B8.5Lts Sy 7 Lts.

Removal of Aat Hilles aleng canal (once = year)’
3 Ant Hille/km
No. = 3x6.5 = 19.5 Snay 203/Year

Repaice o Retaining walls (once » yesr)
L = 551 LM

Repalrs to canale linipg (onca a year)

L = 286m

Repairs to Rubble pitching (once ayear)
1:3 mix .

L = 294m Assum2 iﬂ% groaz area

W=1.5nm ‘
Az=D2.10 x 204 x 1.6p = 44.1 Say 45m"2
E

.DCOMQEL
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ANNUAL MAINTENARCE PLAN
PURANAGAMNA DCO
QUANTITY ESTIMATE

- TYPE 1-D-CANALS (Contd.)

- e M 0 b e o D e an e e e e B a8 ba e e be m

12 Repairs to In'y Rubble Facking (once in 2 veoarns)
87.5%

L = 116m Avg width = 1.6m

Avea = 116m x 1.5 = 174m"2 Bay 175m"2/2 Yr.

13 Repairs.to ptructures w/1:3:6 cone,

for D/CQ>3A OFS  «HWFS

TAPILE VI - 1
Sheat 2 of 6

(requoncsa varies)

Type of struc. Her. Frequaney
Drops 13 Every 2 vre.
T.0 Strue.. 156 Evaery 2 vre.
Chiannel Froffle 19 Every & yre.
Culverte 7 Fvery & vis,
Brldgee/ o Fvery 6 yvirn,
End Struc. 3 Every & yre,
FP.T.O 29 Every 2 vre,
Rath rteps 6 Every & yra,
Regulatore 4 Every T yre.
Div Box 2 Fvery 6 vra.t
Total 119

Say 9¢m~2/yr

Vol, Cone. m"3/Year

@.126m"3/yvr % 13

H.4m" 371010 = B .0A9m 3/6hr/yr

14 Replacemenl, of voodoen paten (avery S vro

DCOMQEL

vi-3

Hears

7

2

MM 3/yre x 16
.O25m " 3/yr x 19
OB AZYr X
Ay w12
B26m"3 x 3
LE26m3/ve x29
L AmT3/vr x 6
AG/a"3/yr x 6
20/ mzvr N

nan

g run

@, 600" 3
@.D75m" 3
@.363m"3 -
?.072m"3 !
@. 400" 3
a.05m" 3

-t v -

3cem"3/y¥
am~3/yr
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g ANNUAL MAINTENANCE, PLAN ' TABLE VI - 1
. PURANRAGAUA DCO Sheat 3 OF 6
Al QUANTITY ESTIMATE
T Type 2 F-Canal (@>1.0CFS <3.QCFG; A>12IA <361A)
]

RB-3 0+@00 - @+5610
LB-2 @+000 - 0+692
FC-13 @+000- ©0+630
RB-7 @+000 - @.635
RB-6 Q4500 - 104433,
RB-5 04000 - 14220

44120 Say 4.0km

1 Heading & clearing along c5nnl bund (Twlee ayenr)
Avg. Clearing width = 4.5m; Area =4, 5x24,000=18,6000n "2=1, 81A
: 1.811A x2 = 3.6 BA/vrx

Repairs to canal Bund.w/Earth filling (onee a year)
Apgume for F/C (Q*1 CF3 «3 CFS) 7.6m"3/km/yr
V= 7.5m"3/km x 4.0km = 3Om"3/yr

3}

Degilting along canal (every year)

Avg. Width = 1.0Um Azsume 50% of canal req s, degilting
Avg. depth = &@.05m fov F/7C (Q~1 <3CFS)

V= 1.800m x @.0m x 4000m x @.56 = 1m " 3d/yr

L]

o e e o -

4 Gravelling unpavedvraads (once a year)
= 3.878km Agsume 15m~3/km for FC (Q:1 <3CFS)
= 3.9 km x 15m/km = 58.6m"3 Say 6Um~3

- — .

5 Removal of water plants from canal (once a year)
!. Assume Z20% of canal length fve. width = 2.08m
| A =2.08m »x .20 x 4,000 = 1664m~" 72
I Say 1666m~2
|
|
'

6 Imbrication of T.Q, Gates (4 2 4 Year)
" , Nil

=f . 7 Application of Antl corroseive paint (once a year)
- 3 Gates x 1/2 Lt/gate = 1.5Lte/yr

8 Removal of AMnt Hille along canal (onee. a year)
3 hills/km x 4 km = 12 Hillex/yr

iﬁ- 9 Repairs to Retaining walle (once a year)
Py L = 80m

10 Repalirs to canal lining (once a year)
L = 34m

Vi-4
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‘¥« ANNUAL MAINTENANCE FPLAN TARLE VI - 1
PURANAGAMA DCO Sheaat. 4 OF 6
QUANTITY ESTIMATE
Type 2 F-Canal (Q*1.0CFS «3.OCFS; A~12HA <3IBIA)Y (Cont..)

11 Repaire to Rubble pltching (onoe & vear) 1:3 mix

& L = 6m, width = 1.0m 10% Gross area
A=6x10x0.1=0,6mn"2 Say 1.¥im"2

. 12 Repaires to Dry Rubble packing Nil

13 Repalre to Structures w/1:3:6 conce. (Sagquance varies)
For F/C Q>1CFS <ICFS
Type of Struc. Nev, Frequenocy Vol, Cone, m " 3/yr
Drops 34 Fvary 2 virae VL O6EXMm " A/vre » 34 = 2,126
TO Strue. | Evary 2 viwa B.Mm 3/yr x 3 = ©.135
Culverts @ Every & vre Q.925m"3/vr x 3 = 0.075
Chl. Frofile= 17 Evaery & vrea 0.¢12m"3/vr x 17 = @.204
End Stsruc. F Every 0 vre @.eNZm 3/vr x O = B.06
F.P.T.Q 31 Fvery 2 vee LM 3 /v x B = 0.354
121 2.953m" 3
Say 3.0m"3/y:
3.0m°3/7121 = A .Q25m" 3/shr/yr
14 Replacement of woodea pgates (onoe in H yeosrn)
: 3 Gates
DCOMQEL
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ANNUAL MAINTENANCE FLAN TAVLE V1 - 1
PURANAGAMA DCO Gheet. 5 of 6

QUANTITY ESTIMATE
Type 3 FC (Q>@CFS <I1CFS; A*VUHA <12HA)

FC-1/RE-1;FC2/RB1;LE1/LBHC ; FC1/LEL ; LUA/LEHC  FC1 /LB FO2/LEA
LBS/LEBMC; FC1/LBS ; LBA/LEHC: FOL /L3 REA /ZLEMC ; FC T /ZRBA ; REAAZLEMC
- LB1A/LBHC;:FC1/RR5
Total length of canale = HHTUM
Total length of roades = 1150m

1 Weeding/clearing along canal Lund (Twice o venayr)
Avg. width = 2.5m; Area = 2.5 x 5H,57¢m = 13,924m°2 = 1.4HA

2x1.4HA = 2.8BA/yr

2 Repalirs to canal Bynd w/aarth £111ing (onoe o year)
Assume for F/C (Q:/QCFS3 ¢ ACFS) 5 ,0m " 3/km
V= 5.0m"3/kmx5.5/km = 47.85m"3 Say I8m I/yr

3 Deglilting along canal bed (every year)

H =0.50m Agsume d= ¢.Q0m  HO% of length
V=0.58nx 90.0m x .60 x H.57¢0m = 69.6 Sayv TOm " 3d/vr

4 Gravelling unpaved road (once a yenr)
L 1,150m Aseuame 15m”3/km for FC (9-3 CFS)
v 1.15km x 15m™3 = 17.25 Say 2Um"3/yr

5 Removal of water plantz along canal (once a year)
Assume 20% of length Avg. width = 1.29m
A =0.20 x 5,57T0m x 1.20m = 1AM 2 Say 15 9m"2

6 Lubricate to Gatee (4 x g yzor)
Nil ]

7 Paint gates w/Anti ocroresion paint (onee a yenor)
. 4 gates x 1/2 Lt/gate = 2 Litn/yr

?s_Removal of Ant Hills along canal (once a yvear)
-3 Hills/km x 5.57km"2 = 16.71 Say 17 Hills

9 Repairs to retaining walls (onece a vear)
L = 48m

11@|Repa1rs to canal lining (once a year)
L = _16m

11 Repairs to Rubble Pitching (unce a yeasr)

b= 10m x 0.10 x 1.0 = 1.0m"2

12 Repairs to Dry. rubble packing (once a yvear)
A= 10m x 1.@ width = 1om=2

DCOMQEL
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ANRUAL MAINTENANCE FLAR , TABLE V1 - 1
PURANAGAMA DCO v ) Sheet 6 of 6
QUANTITY ESTIMATE -

Type 3 FC (Q*0CFS <1CFS; A>OHA «<12HA) (Cont.)

- 0 G s T Bt B P P P T G et T e D G M B PP e e R MDA B Ge mm e " Gm = e Se . as e me e

13 Repairs to Struc., w/1:3:6 Conc. (Sogquence varies)

. Type of Struec. : Nov, Fraquency Vol, Coneo.H"3/yr

Drops o] ‘Once In 2 vre OImd/vrx22 = @.66
T.0. Struc. 4 Dhee In 2 ves L2m T Ay rxAa = @.088
Chl. Profiles 11 nce In & v LA6m T8 /yrxll = . 066
Culverts o e n 6 yvrne LN A/ yrerx9 = . 198
End. Struc. 6 Onee Iin & vre LO06Em T3/ vrx6 = ©.036
F.P?.T.0O a Onee In 2 vere LM TN /v eedt = @, 003
Cut Throut Flume ] Onges Jn & v AMIm O /vexd = .91
Total 84 1.¢61m" 3

Say 1.1im"3
1.1m" 3784 = .M 3m" 3/50/yr
14 Repluce wooden gates (once in $ yrs)

4 Noe BRe. 50/gate = Be. 19 /Gate/yr
DCOMQEL
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SECTION VIT

ANNUAL MAINTENANCE COST - FURANAGAMA DCO

NCO is based upon the quantity ectimating oriteria precented
under Section 111. it corta were provided by TE Hingurakgoda
Divigion. The estimated Direct Construckion Cort for the three
types of canals in  Lhe Puranmtama DEO e prevcented on Table

VII-1 (2 Sheets). Table V1I-2 presgents the summary of the Direct
Construction Cost for the thres tvpese of canale and the
distribution of cosgt betwaen labor and material, equipment and

- trangport. It wag found by analvsir that the dietribution of

labor to materials, equipment and traneport war 78.9% to 21.1%.
To the Direct Construction Cost 7.5%% contingencies have been
added to obtain the Total Constructicon  Cogt., An additional 5%
has been added to the Total Conntruction Cost for DCO
administration and dverhead coste Lo obtain the Total DCO Annual

‘Maintenance Cost.

The total Puranagama DCO Annual Haintenanes Cort war found to be
approximately Rs. 183,000 per vear (Rs. 173/Acre) of which labor
amounted to Re. 130,060 pey vear. TF the DCEO members provide the
labor for the Annual Freventative Haintenance Program only Rs.
36,500 will Dbe required annually  from  PCO. funds Lo pay for
material, equipment and trangport ov approximately Re., 37/acre.

The average vield of {paddy per yveay (yvala and maha eeason) ie 161
Bushelg/Acre in the Holonnaruwa Range reesulting in a groee value

" The development of the Annual Maintenance cort for the Puranagama'

of approximately Re. 20,000 per year at Re. 125/buehele. The

total annual maintenance cort of Re. 173/acre ig only ©.8% of the
annual groes value of paddy which ir agquivalent to about 2.0% of
the farmers annual net  profit per  acre, Therefore the coet of
amnnual maintenance of the DO {r wal)l within the financial
capacity of the farmer to provide the malntenance funde even if
payment is made to the DCO members for labor. )

vit-)

-G




SIRITALE SCHENE - PURANAGAMA DCO

ESTINATE OF EXPENSES NECESSARY TC RE INCURRED FOR ¢ ANNIAL BAINT, PLAN
f. TYPE 1 - D/C D)3ICFS (SOCFS

LBNC; RB-13 and RB-2

ITEN QUNTY -
1 65
2 4
3 488
[ |
5 5860
b. 13
1 7
B 20
9 5%

1028
TR 1)
12 9%

13 5.4
H o2

UNIT

HA

#3
3
K3
s
kg

Lts
Nos
La

La

2
n°2
B3
Nos

TARALE VII-]

Sheet 'y of 2

UNIT BATE  TOTAL JTEH

DESCRIPTION ' Rs,
Cleaning/weeding canal bund (twice a yr) l.079.¢p
Repairs to bund w/Earth Fill (once a yr) ‘99.45
Desilting along canal {once 3 vear) 0. 50
Gravelling road {once a year) 125,50
Removal of water plants {rom tanal (once a yr) 1.5
Lubricate Gate/struc (4 x a year) jon.0e
Paint Gates w/anti cterrossive pt, {once a year) 130.80
Reroval of Ant Hills from canal (once a yesr) 200.00
Repairs to Retaining walls {once a vear) 5.00
Repairs to canal lining (once a year) wep
Repairs to Rubble Pitching {once a year) 202.00
Repairs to Dry Rubble Packing {once in 2 yrs) 6.00
Repairs to Struc.{Noz.114) w/i:3:6 Conc.{variec) 2,000.00
Replacemenl of wooden gates (once in 3 yrs) fee.ce

10TAL COST TYFE 1

B. TYPE 2-F/C OMCFS (SCFS
LR-2; RR-3; FC-133 RB-7¢ RR-4y & PR-3

1 3.4
7 0
3 e
EY
5 1665
& Hil
L1018
8 12
9 88
TR
TR
2wl
13 3.8
SUE
DCOCOSTL

HA

K3
"3
K3
w2

Lts
Nos
]
]
H2

"3
Nos

Weeding and cleaning canal btund (twace a year) 3,079.00
Repairs to canal bund w/Earth Fill (once a year) 97.45
Desilting aleng canal (orce a year) 5,50
Gravelling unpaved canal roads (once a year) 125,99
Resova) of water plants along canal (once a year) 1.5

Pain? les w/Anti crrossive paint fonce a year) 130.00
Removal of Ant Hills from canal bund(once a year) ee.ep

Repairs to retaining walls fonce a year) .M

Repairs to canal lining font a year) 4,00

Repairs to Rubble Fitching (unce a yesr) 00,02
ni1

Repairs to Struc, w/i:3:6 Conc, (varies) ($17Nos) 2,000.00

Replace wooden gates (ohce in § yrs) 108,89

TOTAL COST TYFE 2

Vit -2

COST Re.

20,813.50
6,084,25
20,644,00
5,522.00
8,020,080
1,300, 00
910,00
4,000.08
2,755.00
100000
9,079.00
549,00
10,820.00
200,69

----------

9%,702.7%

19,084.48
2,983.50
5,050.00
7,538,080
2,497.50

195,90
2,400,090
10e. o0
136,70
02,9

6,808.80
100,09

38,778.49

Qv
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GIRITALE SCHEHE - FURANAGANA BCO
ESTIMATE OF EXPENSES NECESSARY 10 BE INCURFED FOR : AHNUAL MAINT, FLEN

€. TYPE 3 - F/C 0)8CFS <ICFS
FC-1/RR-13 FC2/RBY; LBI/LBHCIFCE/LBI: LRA/LENC FCEIILRA: FC2/LRYY
LBS/LBNC; FC1/LBS; LBI/LBNC; FCL/LB3: LRA/LBNC; FCI/RB4; RRIA/LBRCY
LBIA/LRMC; & FCI/RBS/LRHC
SUR MIT RATE
1TEN QUNTY UNIT DESCRIPTION Re,
1 2.8 WA Clearing/weeding canal bund 3.079.20
2 38 W3 Repairs to canal bund w/Earth Filling fonce 2 yr) 97.45
I 78 H'3 Desilting along canal (onre a year) 50,50
4§ 20 H3 Gravelling along canal Roads {once a year) 125.50
S 1588 NW*2 Removal of water plants along canal (once a year) 1,50
6 Ni) .
R | 2 Lts Paint gates W/fnti croceion paint {once a year) 130.00
8 17 Nos Remove Ant Hille alono conal (once a year) 00,00
9 448 H Repairs to retaining walls (once a year) s.e
i 15 N Repairs tn canal linfna (once a year) 4.0
it i W2 Repairs to rubble pitching (once a year) 202.00
12 I8 N2 Repairs to Dry Fuhble Packing {(once 2 years) 6.00
13 1.1 W'l Repairs te Struc, Wi3:leh conc. (Varies) (RO Nos) 2,000,280
14 4 Nos Replace wooden gates (once in § yre) 108.00
TOTAL COST TYFE 3
DCOCeSTL

P04

vi-3

1ARLE VII-§

Sheet 2 of 2

1010t JTEM
LOST Rs,

260,00
3,400.80
242.00
¢0.08
202.00
£8,08
2,200.00
108,90

26,721.78




T

..

St06teSY °SE W/EE LT “SH J¥ £901 = B 9°RIr = D30 YWU3YNYHNS J5 WISV 33IMEEE A
areagses £5°255¢41 SETS'IBL ZTOVES ZIVUL'TH  SBUBESBRD LSDD MWW WA LM 0 -
1073887 . Io09e22 €3 T49E £2°9287 §0°4B82 [ AT <% # ASCD ZB/MINEY D27 T IR

LA ML 14 95°RCRYCLT  CBCZI'ED CBI9BO'TE  9stTttSD;  IS2: .umnuu it . )
13 TR U986 EC°BRAY e Wzl B oszianEeniant ’
B - 10 ¢4 LTI LB SERTRLIY un.dq: BEBLLBD  3ITIRCSe oo Wi0L €52
ne .o 02°ez! B eeess 02"82s sees erell 184 5 @ b uzpoow ;e 5.3:% it
ety apegestl 84 eoUeer’:l  efteal’T  arees’s . entpen'l: 133tE; 10T/ C3mA3S €) sJreGE:  O°
ereagt 2 pR gl gL e geces weee e2°pss LU > d2d B1QGNY AJC oD sareddy  IT
BreGeSts 29 =*iel’ B BR'wht’s [ 13434 g2°u8 gergse’: «4E3A E S2UD. o 310 arqgns o3 sJredsy 13
e B i epeoct 8 2 cnm 1 BR g pa‘o: pnreets {48 & 3av0) Buturq {euE> £2 sJteddy g
gerge'y  es 82°638"Y oy erges't B2 es 22*8br nn.nﬂ.u (J€a% € 32U} SI{ew;35y C3 SJTedaE ¢
geo967 4 2§00t Bt ep-eet's g2’ ms. $oeress'?  @22°e0R's iJB3r B 20D} pung TRURD €0J4 SYTTH QU JC TeADBay ¢
eIt 14 82 945 er 82°39'T  eetest 2osel goeie {JB3/ € 3IUDj JWTEZ AATSSOJD Tussk a3eb qureg
825 3! B2°32< 82 et - —eme U : {JE3* E ¥ §) L0435 3& oL §
i P14 4 SI'SEZ’ET Bk B2IOS'CT  @RUBSI'T 20t st'l Q2°RIE'E .4f E 23uS:{EUEX k02 CulbRan/Sjuele »numa §C fEnOS3Y ¢
Cuteiite 8- T 111 n.:..:... am.aum.” B2rpos’: QA :«m, € 33uD} SpEdy ...ﬂ:m:u, H
g° . 1y Y . 'papd - Ty : §3 bucte ncm 154
L mmbow was ewoowmes ogwew e 1 ot |
s1° m-w: 1§ pi° mmu [ L. u..t u 3°885°L 1372857 aTTEeE'S .._mm... B 30U0; 1174 Y483 ? =% .
I TV R Ti'Wle'sc B RI'BI'et  BI'VIOE  OF'pER'V1 €STIL'E: i4Ea4 € 831hy) pung Jeued buipser;Suseaty
°sy 14 (s 1 tuoesien 33 34 310 A NDI141H2530 ¥ul
WVHB1/4INE3  WIu3iv L J1H3R4INDI £ 3dil T 3dAl 134U ans
{WINIUR
3503 30 NDIL¥DTW 7e081
1500 wint

T - 11A 3%

1UDASHYEL/ININAINGI/STWIN3LYN HROBYT 40 NOILVIOTW
ONV URVSUNVENd 030 - 3LUNILST 150D JINUNSINIUN WRNNG AMUMNNS

vit-4




P

-~y

-

Yottt

TR

.
VR

T

. important items inoltd#d ou the Haintenance Diagram are: ., . 1

3
SECTION VILI RN A
; SRS S
HAINTENANCE DLAGRAN - FURANAGAMA DCO .i

The Mailntenance. Disgram for - the Giritale Puranagama* DCU B
presented on Exhibit VIII-1. The Disgrsm provides a messs to -
jdentify all of the major phyeiesl features compriesed undsy the
Puranagama DCO LBMC System that will require mainthnanre.}- -

The purpoee of the MHMaintenance Disgram 1ie to assist . the l)(.“,()"T
officers and +their FO maintenance staff’ in’ perfotmiﬁg the'
Preventative Maintenfince Program for the DCO., Bome of - the other

o Legend identifying the various projqct featurea.'and g
symbole, . . SRR
o Location of ID field operation units and sub-units - .
o Location of ID Quartere and Labor Line Depots T el
o Location of towne or village centere N
o Location of rain gages .
o . Location of 1esexvoits and tanks )
'Y Location of railroad lines, mainh and secondary roads
o Location of Poet O0ffices and Sub-Post Offices
‘0 Locationse of Telephones
' Name, length of canale and dralne )
‘0 Length of paved and unpaved canal or bund roads
o Number and type of etructureg on each canal
o Location of typical irrigation struactures
o Location of farm pipes turnoute (FPTO)
o Service area of =ach canal : :
] Location of Spille, Spilllwaye, Sluice gates, eto,
(] Location of anleutr and arean eerved by anicut

The DCO should be provided with the Maintenance Diagram for thg
Main GBSyetem, as well ag, the MNaintenance Diagram for their
respective DCO. The Diagram should be updated and reviged to meet
any modification to the evetem from time to time,

A Summary of the Puranagama DCO Service Area for maintenance 18:'
presented below:.

PURANAGAMA DCO SERVICE AREA - @ s "o
D - CANAL F - (:A.NALS L '.'-"9"'.-‘. e e

- s > - = - o - - > "= an " > . e A n e G e e e m s 6h md e mn o we b e Maman o]
. ..

DCOo ' LENGTH COHMAND B "y
No./NAME NAME KM . AREA(HA) NUHBER‘,QILENGTH )
. Puranagama LBMC 3.596 266.7 Zi.nxf?°8 97ﬂ
RB-1 1.826 2.8 200 Beh
RB-2 1.062 gl.l -, "‘---ug”u
‘Total Puranagama DCO 6,484 439,6" 23 _ ‘96858.
. . . - . . v]ll-l-_ -o ' ’ :

P
. .- .
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SECTION X o Sk
GIRITALE SCHEMATIC WATER DISTRIRUTION mmmtm b
LBMC SYSTEM - FURANAGAMA DCO DI

o

A Schematiﬂ Water Distribution Disgram for the Giritale
Puranagama DCO (LBMC System) is presenterd on Exhibit IX-1. - -

The Diagram presents the location and stationing of all’ madot
water level control etractures, regulators, turnout struttures..
and bridges located glong the canale. In addition the Diagram
present the locatioa of rplsnned water measurement gages and thé

service area in hectares nnder each turnout &tructure offuthegjﬂ‘ ,

LBMC.

P
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SECTION X
CONCLUSTON AND RECOHHERDATIONS
X-1 CONCLUSIONS

Based upon the Annual Maintenance Plan for the ‘'Giritale
. Puranagama DCO, it has been detevmined by detailed analyeis that
the annual coest of maintenance will be approximately Rs. 183,000.
The service area of the Girjtale Puranagama DCO has been recently
up~dated and found to be 1064 Acrec (439.6 Ha), therefore, the
total annual cogt per acre will be Re. 171.54/Ac.

The distribution of the Total Annual Hafntenancee Cost bLetween
labor and material, equipment and tranespert was found to be 78.9%
and 21.1% respectively for _the Puranagama DCO, resulting in a
distribution of Rs. 134.93/Ac for labor and Re. 36.62/Ac for
paterial. equipment and transport.,

This diastribution percentage of labor veraus material/equipment/
transport will vary slightly bLetween different DCO' e depending
upon the type and number of canale and structures under each DCO,
however:; 70-80% for labor to 20-30% for material, equipment and
trangport can be expected to be the average vange of distribution
for DCO Amnual HMaintenance  requivemonte,  This dietribution
percentage should bLe developed independentiy for each DCO when
the Annual Maintenanee Plan for the DCO is prepared.

X-2 RECOMNMEBDATIONS

The Amnual HMaintenance Plan  for  the  Faranagama DUEO has Leen
developed for uee In  tLhe Proventative Halntoenance Program after
completion of the ISMF. The goal of the Froventative Maintenance
Program is to provide adegquate maintenance after: EST has been
completed go that the irrigation syetem can be sustained in
working order without future need for a major rehabiiitation
program. Inovrder (o meaet  thie goal  adequate funde muat be
provided by the GUSL to the ID for thies FPreventative Haintenance
Program for Main System and the DCO's muet provide the labor,
material, equipment and transgposrt to implement the Preventative
Maintenance Frogram for their regpactive DCO  distributary
services area. .

Presently the GOSL is providing the ID with only Ke. 5@/Ac for
.maintenance of the Hain and Dictributary Systeme of the Giritale
Schene. Baged upon the asgeumptior that the ICO's will be
respongible for the coete of operati..e and maintenancs of their
distributary canal systeme after conclusion of ESI and the ISMP,
then the following suggestions are made with respect to the DCO
Annual Haintenance FPlan and the implementation of the
. Preventative Maintenance Frograme for those DCO’s.
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The n should asupport. and aerist the DCO in
Implementing the Annual) Haintenance Plan during the

life of the ISHF as a means of providing a sound

trangition from 1D maintained dietributary canal syestem
to DCO maintained digtritutary canal avetem,

Until ESI worke have been ocompleted on the I and ¥,

canale in the DCO ecrvices areass the 1D ghounld continue
to provide a portion of their annual maintenance budget
to the DCO for maintenance of thoese canale,

After completing of the EST werk cn the D and F canals
in the DCO gervice areae the DCO rhounld take the full
rageponeibility of performing all  the malntenance work
required under thelr respective DOO Annual Maintenance
Plan. This ehcould include the  Iabor from the DCO
organization and alae PCO funder for material, equipment
and transport to fully implement  the Preventative
Maintenance Frogram,

The 1D ehould phaze cut the maintenance funding of the
dizstribvutary canal gvetem to the DEO ax goon as the ES]
work has “bLeen conplaeted In the DO earvice areas and
utilize the annual maintenance  funds provided by GOSL
only. for the Main GSyetem. (RFzx. G6V/Ac presontly provided
by the GOSL must L2 supplemented o Ra.,  138/Ac 1f the
Preventative Maintenance Program for the MHain Syatem is
to be succesasful).

The Consgultant, with the assistance of 1D TA staff,
will continue to  prepare the Annual Maintenance FPlan
for the remaining. eleven DCO'e in  the Giritale Scheme
no  that  the Froxent-ilve Hatotenanes Progroam foyr the
Giritale Matn Syetem and Lhe Distritntary  Svatess will
be completed for the whole Scheme within 1991,

For Parakramn Samudra, Minnariva and Kaudulla Schemeg,
The Divigion IE'2 and their staff should be regpongible
for preparing, over the LOP, the HMain Syvetem Annual
MHaintenance Flan and the Annual Hajntenance Plans for
all of the DCO'sa in  thelr respective Schemes. The
Annual Haintenance Flan for Maln and DCO Systeme should
follow the Annual Maintenance Flan gamples as submitted
for Giritale Main Syastem and Furanagama DCO after
approval of thore Flans Ly 1D/IHD.

.AMPPGDCO.CFL



EXHIBIT I11-3-3
'Sheet 1 of 4

ANNUAL MAIHTDHMIFE PLAN & CQST ESTIMATI:‘: - .
TERTIARY SYSTENS - PSS . ;
( 30 JUNE  1992) '

1DCO!  I\FIELD !COST |MAINT {ISSUE {BOP ISinhaIaS
INo | NAME OF DCO {HORK %|EST %|PLAN X{TREE %!X . |Trans.ii
=============='=======,============================================.‘E_l
1"11- | AMBANGANGA | 120 | 199 | 198 | 199 | © | 199%)
' 2.!ALUTHHEWA ' 10p ! 190 | 199 | 100 ) @ !' 108))
1.3 !D - 4 CHL 199 ) 120 | 199 | 199 |8 1 1905
1 4 ILAXAUYANA . | 199 {100 | 199 | 1A@ |° @ | VU oy
1. 6. | HANIKKAMPATTIYA ) 19w | 199 | 1o | -19a 1 9 1. 1993
t .61 TALPOTHA - Volel ) 199 | 1ge | 199 | 9 iitigedy
:'7A'THAMBALA(ALHILALPURA)! 199 | 199 | 198 ! 9@} @ |'" el
128 | SOMAWATHIYA - | 192 | 199 |- 199 | 199 | @ | el
i 9 IKEGALUGAMA {199 ) 199 ' 199 ) 198 )-8 | 2%
(17 1 PULASTIGAMA { 1o L iom | 199 | 199 Y B 1 8]
111 {GEMUMDPURA' ¢ .} 198 ! 199 (" i9@ | 199 ! © . @
112 |GALTHAMBARAWA' > ! 199 | 1997 199 | 190} ® | B
{13 ISEWAGAMA : | lep § 10p {109 ¢ 19 | 9 | 9
114 {PALUGASDAMANA 'o199 ! 199 ) 199 ! 19| B | 9
115 {MONARATENNA : ! -198 1190 | 199 | - 198 | 9 | B
116 IVIJAYARAJAPURA ~ ! 199 | 199 | 109 1 198 ! B | 169’
117 ISINHARAJAPURL - . ° ! *199 } 199 {109 | 199 ! @ | @i
118 ! PAHALAKALINGAELA - ! 19 | 109 | 198 ! 199 ! B ] - @:
{19 |SUNGAWILA/UOHIDEEN | 199 | 109 | 109 . 193°| 9 | 2

120 |WEERAPURA - . . C199.5.199° 0 199 ) 108l 8 108
121 !KALAHAGALA I 199 ! 199 ) 9@ Y 199! e ! | o

122 {DAMANA GEHUNUPURA 1190 ) 199 ) 199 | 199 | © | @

123 | SINHAPURA |- 199 | 199 | 192 | 109 |, 3 | D
124 |VIJAYABAPURA | o9 ! 19@ | wB | 108 -.p ! - O

125 !LANKAPURA 1P | 19w ! 1e@ ) 199 ! @ ! 190.
'26 !WEERA PEDESA - i 190 ! 109 }. 169 | 109! ® | 100

127 {2 CHL/WEERAPARAKRAMA | 199 | 190 ¢ 192 | 1990 | @ | 109"
128 |MAHASEN ' 109 ! 199,! 1@ ! 198 ! @ | ?

AUPCETS L 2 e, o

.
- a - - - -
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E .
.



EXHIBIT 111-3-3
Sheet 2 of 4

~

1992

.
- D - . G . . S G W D e W W A Gwe R MRS = T G S D e R e e G G @S S G S G G e e b Mk M G G G N R G TR G A S G S G e G S e B S G G e G S

SYSTEMS - WMINNERIYA -
" 30 JUNE

EMANCE PLAUS & COST ESTIMNATE

TERTIARY

AUNUAL WAINT

: - | . oo 1 TR N | ol

!1Sinhala}
ITrans.
!
1
1
1
1
1
1

ﬁ
10
7
2]
2
2]
1)
10
)
2
12/
2
17
7]
17/
9]
1)
2

{COS3T
1 WORK %!EST %{PL
1
1
1
1

IFTIELD

i

=2 u
=0 s
< ¥~
ZnEA .
i
i as
il
nc
“nﬂ -
W:m"“1ﬂ ¢ ’ T .
BNty .0 . :
QZn LN L . © o o

. .
P W e SR SRS T B B - e P s P Pe e e e e-
. *

-m

Fa

Galamuna Perakum
Mahasen

vt.
Nisesanka

otalapeia
Hinguraka:.
Kumaragama
Hinéurakhamgnai
Kotigahapitiya -
Galamana G%munu

Kaudnlla
1Galamuna Wijaya

{Divulankadawela

JKﬁsumpokung
Viharamawatha
Yatigalpothana'

tUlpathuewa -
Sangangamna

'Hathamuna .

"Yoda Ela

o)
©
'-""'-"-‘fﬂv' "" m
m p > 8
O w.a a2 AR 8 13

- e e CPGs Ghae G G W e P wres e e e
. A h - - e e e e

5
6"
7
8

K
-
o wmm e e w-

. 1'g
11
112

!
|

T ee e en be e e ce e e o e - il

g —

P



EXHIBIT 111-3-3
Shegt 3 of 4

ANNUAL MAINTENANCE PLANS & COST PSFIMAYFS !
TAZRTIARY SYSTEMS - GIRITALE :
i (. 30 JUNE 1992) i

P o T IFIELD- {COST |NAINT |ISSUE }BOP }Sinhala
!No. ! NAME OF DCO '  {WORK %!EST %!PLAN %!TREE %!% !Translal
T Lt TP A _---:::::::::::::::::;:::::::::;::::§======j
EQA,JPURANAGAMA 4 100 |'100°) 100 | 100 11091 . 0
R el S h 1 ] [N | v
i?z"AGBo i 190 | 190°! 100 ! 100 !1@0 ! = @ |
e N TR ! R T ]
-iva;'uAuAscN { 100 { 100 | 100! 100 {100} ' 0 |
O o ' ' H N ' ‘
:’4.:JAYANTHIPURA | 100 ! 190 | 100 | 100 1100 | o |
1P . ! - - x SN B
1115 |KADANALA WEWA i 190 | 100 ! 100 | 190 (100 ! 100 |
" B ' ] ' r ! !
6 'UNAGALAWEHLRA | 100 | 100 ! 100 {. 100 1100 | .: © |
L | : | b b ;
N 'CHANDANAPO&UNA ! 199 ! 109 ! 199 | 100 (109 | . 100 |
" e L ] ] S | ] ] R |
e ' 1 L] 1 1 ' !
1.8 :PURANA MUSLIM ! 190 | 1w@ ! 100 | 100 100 | @ |
e I ' ' ' ' ' i
1.9 IPARAKUM - ©L) c10@ ) 109 | 100, ) 109 1180 ! @ 9 |
‘e S ] i e o i 4
110 'BENDIWEWA } 100 | 100 | 100 | 100 1100 | ' @ |
0 : ' ' ' ' ' ' R
411 'NAGAPOKUNA ) 100 ) 108 | 100 | 109 (100 | o |
..: i (PULASTI) o ' . i o i 1
b b A o : : : :
412 |HATASISATA - ‘! 1 100 ) 199 | 100 | 100 |100 | 2 1
T ! ! ! : | | '
AMPCETS ---------- :---—-'—-~-_-~_-_——‘-----"—-—"-_*---—-_-:-r-

NN I
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30.JUNE .

TERTIARY SYSTEHS. - KAUDULLA
i

AHNUAL MAINTENANCE PLANS AND COST ESTIWATES
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ZXHIBIT I11-3-4

Sheet 1 of 4

Average Cost per Nc. 1,501,220/7,348 = Rs, 204.33
l ‘A1) paddy lots of extent 7.0 fc

’ 2. Re-use of water fron ani'tut (Independent waler supply)
" aacdeo

w—
—
~—

e 1 T
, . tHo.1  HANE lommmmmmmeeomeeaeaas 1E0ST LIRANG, - BICOST:  femmmmeceeemeemoe !
[ | Poma 1 e ‘Re. 1L08T Re. -iRs. ® * IPER Ha* IPER Nc
. | emmcecmccecmemeecsescmenasmanenen—eenenannan—en—_— “—- -
E 1 :PURANﬂBAHA i 139,568 : 1064.08 i 143,360 :. 30.960.:: 191;520 :.’2{.81 i 171.54
; 2 INGOUPURA E. 272, ! 0675.09 ; 0,700 1 79,360 1 120,068 ¢ 440,59 1 177.87
4{ ; 3 :PARRKUN i 109.35.2 270,79 ; - 28,73 : li,?ZU.: 40,459 ; 371,74 :.ISB.‘!
L : L} :KnDanLAHEHA E 240.53% ;' 395.09 E 97,358 : 32,350 : 129,700 % 537,19 : 217.58
L ; 3 ;BENDIHEHA ; 126.79 : 313.00 ; §1,450 : '17.!58:: ;9.6“0 i M1, : 249.17
| "' : i b iJAYANllFURﬁ . .E 419-?? i 1110.50 i 164,760 i 58,?7% i 223,230 5 496.13 i 01,02
: E 1 :HRHHSEN i 200.69 : 510,50 i 84,550 : 23,223 : Iﬂ?,775>§ 531,34 i 215,03
: 'g 0 ilURan MISLIN & 218,35t 572.03 ; 10,160 i 33,020 | }33;190 ! 538,34 1 255,13
“; . ; ) ;nnsnrnuunn : 201,20 : A77.09 ; 67,749 ; 21,368 : 91,32‘ ; 453.88 : 183.74
. ' ! v ' ' .
i; ;l? ;UNnGﬂLnHEHERﬁ € 271.489 ; 135.00 E 117,50 ; M, : 154,670 : 512.72 : 210,44
:; ;ll {LHﬂHDthPOKUNﬂ ; 2]U.09 : 007.03 ; 11,489 : 38,185 : 149,265 : 536,92 : U
e e ' ', ] ! '
.E . :12 UINTALLISATA « 1 145,08 : 1,83 1 15,052 : 23,200 : 98,253 | 672,95  212.1%
B s
! SAY 12770 a 17343 Ac !} ! 1 H - !
?::=:=::=====::=:===sg:::z::::::;:zz::::::z:eeeis%!:s::::a:!:llc:tt:l::::t2:===:============




h EXHIBIT 11]1-2-a

Sheet 2 of 4

AINUAL TIRTNTERANCE COST OF DCOs SYSIER - MiNMERIVA SCHENE .

Average Anaual Hainlenance Cost = 2,478, 90%

angdeo

0081 = R, b

LR X ] orn . ! COHMAND AREN 1t apniun INATZENIP, L¥0IAL 1 Nt e ,tllSl |
. [ T ] NAKE jemcrcanacccenccuana 'COSI 1nang, 1CO8Y R H
. . ' ! M 1 At tRs. 1L0SI s, 1Ry, IPER Wa :IPER Nc !
s I -- e -- : !
" Lt 1 1 {ULPOIINCYA QAT 10051 eeBTR ! C AQUIB T 27eS ) 32t 1220
. Pt ! ! ! 1 . | ! 1
L 12 tKOTALANELA DOoSDBLTA L 1A3A 1 12287 ) B3MIS bt ISEBES Y 278t 19 )
B (| ! | ! 1 ’ N |
: 13 :ruunnnsmm ! 233.00 | SIS L SIS 0 ABISY L. 1839221 ekl t 2D}
v o 1 ! ] ! . I | ! ) !
RIS T 4 IVIHARAMANATHA 1 6b4.16 |  J6AD 1 248830 1 91549 1 3364391  Sist 206 %
L (I : ! ! ! 1 1. ! 1 !
' 1 3 SHINGURAEDAHANA ¢ 91&.9\1 Y462 23T L ATAS9 1 IB%BI Y 170 ) (TR
R : o ! | ! N | ! l v
|__. : ! 6 IGALANUNA GEMUNUS 467.15 | BIS? ! 1708B 1 SINSB 1 229848 1 408 voet
(I ! . ! l \ ! 1 K
l' . L7 SNISSANRA $OARELSD ) IBTL Y R3A9ST L 2543801 JSeNB7 D IS4 I43 M-
” ° ! ! 1 ! 1 | 1 1 1
. 1 8 GALANUNA VIJAYA! 374.00 I 677 %  ATORS ! OB 1IR3 L ML 1%9 !
t o1 L | : ! | ! R |
!9 ISMISUKGANA . b 397,97 ) 983 ¢ JA2%%h 0 A6IBS ) aMs2L ) SYB ) 2Dt
[ ! ! ! | R N H
.. 118 (EAUDULLA T I T 120 IRSI6T 0 SHU3 L Behe2 Y 4! IR
, (. ! " ! ! | 1 | !
111 !RAJAELA Dobb8.00 1 [bAD ! ZS)T6L Y 1BSMBN 1 ¥SMIAB T S}l B!
- | ! ! o ! ! ! . | !
i° P17 LHAVAKUSUNPOEUNAS 737,73 1 1847 1 153550 % 63086 ! 2124% Y 911 10!
) ' ! ] ! 1 | I ! !
i $13 SHINGURAKA P603.56 1 I1N Y ma729 1 3SMIS N aned 178! 701
Tyt ;o ! ! ! ! ! . ] A
; . 114 IMANASEN 1381440 B3 0 J9KIM 1 &SUI9 1 SoRL L 3% ! 290!
N . (| | ] ! r ) H ! !
- 115 {YODAELA POSI21 Y 13224 SAANN L SEBIS 1 japa Y r Y 12!
R I i ! ] | ! ! ! !
- P16 IYATIVALPOTANA 1~ 412,17 ¢  §018 ! 86465 1 - 49953 !: JXe438 %  IM ! 1M
' I ! ! 1 S | ] 1 ! e
!- ] 117 PERNEUN POANMLED 1 HOBA ! BARSTI L AEE26 1 pBOIMZ L AN L T
- ! ' ! ! ! ) 1 1 ! !
e 118 HATAtUNA DOAShAN T L 1621 Y IRA2IB ) 2T ISt 24 it
! ] [ ! ! ! ! ! !
119 {DIVULANEADAYELA! 237.83 ¢ SOT.!  BATIT L 21639 ! BASSB Y 1l 7
. ;.-.--.--.-----...................... ................... cessesceccnans - !
. (| T0IAL ¢ 505,79 S23730.00 02,470,030 11,003,085 13,478,403 § 7,487 1 3,000 |
ERTSZ Lo mepProPRRg T NC sV acannes spuprscnrscsvsascovne P NP AT TSI IV PSS OS2SR



T ANNUM, HABIENANCE COAT UF DCHe 9YSIEN - FAKMKARA SANUDRA SUNENE
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211
; "2
410.4
3577
188.6

L1

(B
180
2,12
26,19
.01
23
151,05
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145.7.°
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1028
087
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HELULE]
HIIY
s,

£16,7%)

195,600

7,600 ¢

b, 3N

19,081

1,
128,550
185,500
03,28
87,702
48,000
75,700
161,350
25}.1va
90
5,159
52,08
195,150
191,709
116,100
1,780
126,000
122,500
94,68
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1,508
11,108
19,058

1,008

11,568

£2.809
38,708
42,308
28,100
10,iM
78,003
82,:00

N,

19,000

35,100
36,200
19,808
36,258
21,108
36,108
LY
A3, 090
32,850
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