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o The DeS Distributory (D-) canal and Field (F-) canal must
be first rehabi I i tated to the level that they can be
sustained indefinitely under the implementation of the,
PMP.
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[10]Department(Irrigation

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

o The DeFOs, responsible for thC!ir DeS 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 751. 01 this cost is
for material, equipment and fuel, etc., and the remaining
works involve only labor. Either the DCFO provid~. the
total funds required o~ the members must contribute their
time and labor if the PMP is to succeed and be sustained •.

o The Government of Sri Lanka (GOSL) provides the
, maintenance funds estimated over the LOP for each Scheme

in accordance with the cost ~stimate developed 1n the
Annual Maintenance Plans.

Under the Irrigation Systems Management Project (ISMP) (he
procedure for developing the Preventative Maintenance Program \(PMP)
was outlined in thE" Project Paper (PP). This procedure is
schematically shown in Exhibit I-I and provides the guidelines 10r
development of the PMP over the Life of Project (LOP). TIiC! pfJ
recommended that th~ PMP should be developed over the LOP and
implemented after the Project was completed in order to sustain the
systems at a lev£l of maintenance that they will not require major
rehabilitation work in the future. This sustainability requirement
is contingent upon the following:

For: Main System Maintenance
Responsibility)

For: Distributory Canal System (DCS) Maintenance (Distributory.
Canal Farmer Organization (DCFO) ReBponsibility)
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Report on the ISMP PMP, the following will be

Revelopment of the Preventative Maintenance Prog~am

theof

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

EecommeQdations for Implementation
prev~B~ative Maintenance Program

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

This Chapter will discuss how the Annual
Maintenance Plan will be implemented under the PMP.
The impleme~t~tion of the Annual Maintenance PI~ns

as of PACD have yet to start. therefore, this
Chapter is the key to stainability of the PMP after
PACD.

CHAPTER 11

In the Status
covered.

CHAPTER III

CHAPTER IV
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CHAPTER II

Preventative Maintenance Program

EXPERIENCES GAINED IN PREVENTATIVE MAINTENANCE PROGRA"
OVER LIFE OF PROJECT

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 DeS except that the
Main System involves priority rehabilitation which was not
provided for in the DCS. .

Conffuct Walk-Through Naintenance Survey for
Essential Structural Improvement (ESI)/Pragmatic
Rehabilitation (PR) Improvements

11-1

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
canal s to be rehabil i tated, they ini tiated 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 programmed 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 th~

survey. planning and design stage of the process
which is outlined under Step 2.

The development. of the PMP was accomplished over the LOP f9~

all seven Main Systems, and some 92 of the 201 DeFOs under the
seven Schemes under the Project. To accomplish this the
Consultant assisted the to in the following activitie$ which
hi'lvP Ip.d to the development of the PMP. The!Se act!vitie!S are
pres~ntp.d on ExhIbit 1-1. Ch.ptvr J, and ar. outl1nwd in thw
sequence in which they have been developed over the LO~.

STEP 1

2.1
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STEP 2 Prepare Surveys, Plans, Designs and Cost Estimate
for ESI/PR Works

After completion of the ~alk-Through Maintenance
Survey in Step 1. the TAs would determine the
survey requirements, make the necessary surveys
and then plan design and prepare quantity end
construction cost estimates for the rehabilitation
works required for any specific sub-project.
There may be 4 or 5 km of Main and Branch canal
scheduled for a sub-proj@ct. 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 Main. Bran1..::h, D- and F-canals. This
allowable reimburs~ment 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 ~llowable USAID
reimbursement amount. This caused considerable
problems during the early stage o~ the Project as
well as right up to PACD as the 10 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
si tuation, 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 sU9tained with recourse to
further maintenance and requested I~rigation

Management Department (IMD)/ID a~d USAID to
provide Priority Rehabilitation ~"orl<'S on thase
canals where ESI works had been complet~d but not
to the level necessary for sustainability.
Priority Rehabilitation work~ we~~ ori9inally
identified under the walk-through survey for ESI
but were deferred or left 01f the progrftm beeaus.

II-2
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Implement Deferred Priority ~ehabilitation Works

Conduct Walk-Through Maintenance Survey for
Deferred Priority Rehabilitation Works

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

-
11'-

constraints. Both USAID and IMD/ID
the Priority Rehabilitation Program

initi~ted in 19.89 under Step :5 that

of budget
agreed on
which was
follows.

A second Walk-Through Maintenance Survey w~&.

conducted on all Main and Branch canals th~t were
first rehabilitated under the ESJ 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 fi"l~

notes and proceeded to their offices wh~ 'e
requirements for additional surveys were
identified. After completion of the survey and
mapping, the pI ans. designs and cost estimates
were developed wi thout constraints of a bUdget
limitation on Rs/kilometre.

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 lot of dry
rubble packing.

After ESI and Deferred Priority P.!'!habilitation
works had been completed on the Main and Branch
Canals. the n~xt 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 surve~ also
includes other components of the Main System other
than Main and Branch canals, namely, Inlet Canal~

Headworks; Spillage and Embankment.

STEP :5

STEP 4

STEP 5
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STEP b

The Annual Maintenance Survev is conducted based
upon criteria that had been developed by the ID to
satisfy the many mainten03nce 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
experience of the ID over many years of
maintenance work. Since the new concept of
maintaining the system on a sustained renp~l

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 equipment
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
accuratel y 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 ~repared. 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 b~ maintained;
the length of canal bund to be maintained; length
of canal roads to be grav~l surfaced; etc. All of
this information was used as the basis for
developing the Annual Maintenance Plan, Annu&l
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 w~s

prepared. On this Diagram the location of all
Main System facilities have been identified
inclUding the length of th.. varioug reaches of
canal under the Main System of the Annual

11-4
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STEP 7

Maintenance P I an. The Main System Maintenance
Diagram also identifies the location, name and
number of OCFOs that are being served by the Main
System. The Maintenance Diagram shows the
location of the Main, Branch, 0- and F- canal. in
the System and the main drains, roads, buildi~gs,

maintenance and operation quarters, telephones,
post offices, towns, Villages, railroads, anicuts,
rain gage locations, meteorological stations l1!J1d.
the many irrigation structures located along the
~anals, such as, sluices, spillways, spills,
regu lators, drop structurl!s, bridgeB, etc. In
add! tion to thl! Maintl!nancl! Diagram, the Annual
Maintenance Plan also includes the Issue Tre.·for
the system which is presented on a Schematic Watl!r
Distribution Diagram and provides information on
10catiDn 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 eMtents to be irrigated from
anyone tur'nout.

The development of the Annual Maintenance Plan
also required the TAs to estimate the materials,
labor, fuel and equipment heeded to implement the
Plan. Details covering every aspect of the Annual
Maintenance Plan were prepared and 811 the
information presented in e. Report for. both Main
System and OCFO Annual Maintenance Plans. These
Reports will be presented in Chapter III •.

Implement Preventative Maintenance Program Based
Upon the Annual Maintenance Plan

After completion of the Annual Maintenance Plan
for all Schemes, the 10 using funds allocated for
maintenance by the GOSL for the Main System must
initiate and implement the works out1in~d on thR
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 clo••
season of the 1992/1993 Maha. Even though
rehabilitation works will be going on in D- and F­
canals the 10 must assign adequate TAs to
implement the Annual Maintenance Plans during
1992. .

11-3
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TABLE 11··1

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

MAIN SYSTEM
ANNUAL MAINTENANCE COSTS REQUIRED

TO IMPLEMENT PREVEN1'ATIVE MAINTENANCE PROGRAM

\1\}

,,- ,

As can be seen from the above tabl@ 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, t.his amount will be
gradually reduced after the PMP has been
implemented far several years where the amount
required will most probably reduce to about 2/3 of
the initiaJ estimate cost or only about Rs
941,100/acr-e. GOSL however, must provide the
initial funds required if the PMP is to be
sustained.

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 ei;'ch of the seven
Main Systems under the Pruject were developed over
the LOP. These Annua I Maint.enance costs are
summa~ized in the Table 11-1 beiowl

After the implementation of the Annual Maintenance
Plan, it is programmed to conduct a Walk-Throu;h
Maintenance Completion Survey to note dawn what
was accompl ishl!d and to evaluatl! the resul ts of
thl! work accomplished. Based upon the evaluation,
an Annual Maintenance Completion Report· is '.
prepared with its recommendations for the nPMt
year.

Service Area Total Annual Cost/Acre
Scheme (Ae) (Rs) ,-- ..lRs/Ac )

Parakrama Samudra 23.0iZJ0 2, 507,301lJ 109
Giritale 7,340 1,028,21lJ0 141lJ
Minneriya 23,672 2, 113,51lJ1lJ 91lJ
Kaudulla 10,824 2,117,600 195
Ridi Bendi Ela 5,553 2,223,,363 401lJ
Gal Oya LB 61,752 6,636,937 10B
Gal Oya RB 34,474 6,84O,314 1ge-------- ---------- ---

Totals 166,613 23,467,214 141
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STEP '1 Revise Annual Maint.enance Plan to Meet Actual
Maintenance Requirements' Based Upon
Recommendation~ in the Completion Report

After the Annual Maintenance Plan Completion
Report has been submitted, the recommendations for
the next years Annual Maintenance Plan will be
reviewed and adjusted to meet the Report's
recommendations, so that the plan can be modif~d

to suite the conditions now existing in the field.
Reduction in the amount of maintenance
requirements will be apparent as the" PMP i~

continued which will result in a reduction in the
Anrjua! Maintenance Cost. After 5 to 6 years of
the PMP the Annual Maintenance requirements will
stabilize and the ClJst will remain relatively
constant as long as the PMP continues to be
implemented.

STEP 10 - Irnprove Preventati'/e Maintenance Program and
Continue

The PMP will be refined and improved over time and
the TAs assigned to the PMP wi 11 become very
efficient in implementing and continuin~ 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 reho?bi I i tation and the GOSL wi 11
have achieved its goal of sustained renewal Gf the
Irrigation System.

II-1
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CHAPTER IiI

DEVELOPMENT OF THE PREVENTATIVE MAINTENANCE PROGRAM
OVER THE LIFE OF PROJECT

3.1 Introduction

The PMP, for the Scheme under th~ ISMP which are planned to pa.
implemented after completion of the Project on 30 June 1992,
involves the preparation of the following si~ major maintenance
activities during the LOP.

Walk-Through Maintenance Survey --
1. Conduct ~

2. Prepare Annual Maintenance Plan
3. Prepare Annual Maintenance Costs
4. Prepare Maintenance Diagrams
5. Prepare Schematic Water Distribution Diagrams
6. Prepare AI."":'ual Maintenance Completion Rep~rt

Under the lSMP the above Preventative Maintenance activities are to
be prepared for 1) the Main System (Headworks, Main/Branch Ca~~ls)

of each of the seven Schemes of the ProJ~ct and for 2) the 2~1

DeFOs (Parakrama Samudra 28, Minneriya 20, Giritale 12, Kaudulla
22, Ridi Bendi Ela (RBE) 11, Gal Oya Right Bank (RB) 36 and Gal Dya
Left Bank (LB) 72) that will have heen f,rmed under those seven
Schemes. The PMP for the Main System of the seven Schemes will be
implemented by the 10 wh~le the PMP for 201 OCFOs in those seven
Schemes will be implemented by each of those respective FDa.

The PM? 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 D&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 ACLomplishments in Polonnaruw4 and Kurunegala Ranges as of 31
December 1990

As of 31 December 1Y90 work on the PMP was confined primarily to
the Main System of the four Schemes in the ~olonnaruwa 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~\tatedduring 1987 for each
of the four Polonnaruwa Schemes. Table 111-2-1 below, present. the
accomplishment on the 1987 ESI works for the Main System of the
four Schemes in the Polonnaruwa Renge as of 31 December 1990.

III-1
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TABLE 111-2-1

ANNUAL MAINTENANCE PLAN - POLONNARUWA RANGE
FOR 1987 ESI WORKS AS OF 31DECEMEER 1990

Scheme - 1. romplete
Maintenance Activities :----------------------------------~--

: PSS : Giritale : Minneriya : Kaudulla
---------~---------------------------------------~---------~---­, '

1. Walk-Through Maint· I
Survey 100 100 lClJ0 I 100

2. Annual Maint. Plan: lClJ0 100 100 I 100
:5. Annual Maint. Cost 100 100 lClJ0 I 100
4. Maint~nance Diagram 0 100 0 I 0
5. Schematic Water

Distribution Diagram: 0 100 0 "6. Report I 0 100 0 ",
---------------------------------------------------------------~

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 ~ra1t 10rm
during 1990 and submitted to the Consultant 10r review. The
completion of all si~ maintenance activities in the RBE Scheme was
scheduled for early 1991.

"During 1990 the Wa 1k-Through Maintenance Survey, Annual Maintlmance
Plans, Annual Maintenam:e Cost Estimates, Maintenance ,Diagrams,
Schematic Water Distribution Diagrams and Draft ~eports were
completed for the following DCFOs in Giritale Scheme by the
Consultant:

DCFO No. 1 Puranagama Completed June 1990
DCFO No. Z Agbopura Completed July 1990
DCFO No. 3 Mahasen Completed August 1990
DCFO No. S I<auduluwewa Completed August 1990 0

DCFO No. 10 Bendiwewa Completed November 1990
---

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

During this period of time major accomplishments were achieved in
the development of the PMP 1n the Polonnaruwa.Range. A Summary of
these achievements follows:

.A. Annual Maintenance Plan - Main System

Thl!l nnn",,) MA1nt.n_ncw Plan. fo,. th. Main 9y.t.m. ( Inl.t
Canal, Headworks, Main and Branch canala) 01 the p.,..krama
Samudra, Giritale, Kaudulla and Minneriya Sch&mes were
developed and completed during this period. A detailed Report
on t~e Giritale Main System Annual Maintenance Plan wa.

111-2
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TABLE 111-2-2

TABLE 111-2-3
GIRl TALE SCHEME - DCFO - ANNUAL MAINTENANCE PLANS

POLONNARUWA RANGE
ANNUAL MAINTENANCE COST OF MAIN SYSTEM COMPONENTS

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:

Jul y 8, 1991
September 27, 1991
February 25, 1992
February 20, 1992
Febru~ry 25, 1992

Date Report Submitted

111-3

DCFO Name

PU'ranagama
Agbopura
Mahasen
Jayanthipura
Kadawala Wewa

Command Total Annual Annual Cost/AC
Scheme Area (ACt Cost (Rs) (Rs/AC)

Giritale 7,340 1,028,200 140
PSS 23,000 2,507,30121 109
Minneriya 23,672 2,113,50121 9121
Kaudulla ~0,824 2,117,600 195

------ ---------
Total PN Range 64,836 7,766,6~0 120

Annual Maintenance Plans - Distributory System

This Report on the Giritale Main System Annual Maintenance
Ple.n is enclosed in this Chapter as Exhibit 111-3-1. It
provides all the detailed information needed to develop th~

Annual Maintenan~e 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.

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 Polonnaruwa
Range.

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

1.
2.
3.
4.
5.

B.
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Annual Maintenance Plan

111-4

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

Th~ Annual Maintenance Cost of each of the DCFOs in Giritale
(12), Minneriya (19). Parakrama Samudra (28) and Kaudulla (22)
are presented on Exhibit 111-3-4 (4 !;,heets). The average cost
of Annual Maintenance for the~e 81 DCFOs in the Polonnaruwa
Range was found to be Rs 220/Ac.

.. (\

Date Report Sub~itted

September 27, 1991
September 10, 1991
March 25, 1992
September 10, 1991
March 25, 1992
February b, 1992
February 6, 1992

m~FO Name

6. Unagalawehera
7. thandana Pokuna
8. Puranagama Muslim
9. Parakum
10. Bendi Wewa
11. Nagapokuna
12. Hatalisata

~ typical DtFO Annual Maintenance Plan Report of the
Puranagama DCFO in Giritale Scheme is enclosed in this Chap~er

as Exhibit 111-3-2. It provides all the detailed information
needed to develop the Annual Maintenance Plan for a DeFO. The
Report should be a guide for all of the remaining DCFO Annual
Maintenance Plans that must be completed in the Gal Oya RB (36
Nos.) and Gal Ova 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. Translation. of
the Maintenance Plan in Sinhala had been accomplished for all
of the DCFOs that officially took over the D-canals from the
10. Exhibit 111-3-3 (4 sheets) present the status of DCFO
Annual Maintenance Plans in the four Polonnaruwa Schemes.

The preparation of the Annual Maintenance Plans and related
documents of RBE Scheme main Syst~m were completed during the
Fourth Quarter of 1991. These documents ,,:ere 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 followl~g Table 111­
4-1 presents the costs and cost per acre were developed for
the Total System, Anicut Headworks Inlet Canal and Mlain
System respectively.
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ANNUAL MAINTENANCE COST ANICUT/HEADWORK/INLET CANAL

A. RBE Anicut I H~adworks = 34,835
B. Inlet Canal = 468,216

-------
Sub-Total = 503,lZI51
Ccrttingencies @ 7.23% = 36,37O

--------
Sub-total (67%) = 539,321
Dept O/h (531.) = 265,685

-,,------
Total Annual Cost = 805,106 =: 145 Rs/Ac.

TABLE 111-4-1

ANNUAL MAINTENANCE COST MAIN IRRIGATION SYSTEM

34,835
468,216
62,037

517,784
169,004
137,337

1,31Z19,213

= 2,223,363 = 400 Rs/Ac.

= 11Z10,44lZ1
= 1!t 489 ,6S3
= 739,710

Sub-Total

RBE Anicut/Headworks
Inlet Canal
Magalle Tank Headworks
Right B~nk Main C~nal (RBMC)
LB off RBMC
LB Main and RB Branch Canals

Total Annual Cost

Contingencies @ 7.231.
Sub-Total (67%)
Dept. O/H (33%lZI

TOTAL ANNUAL MAINTENANCE COST RBE SY~~ (5553 A~

A.
B.
c.
D.
E.
F.
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C. Magalle Tank/Headwork = 62,O37
D. RB Main Canal = 517,784
E. LB of RBM Canal = 169,01Z14
F. Le"ft Bank Main Canal

(LBMC)/LB off LBMC = 137,337-_._------
Sub-Total = '386,'::"62
Contingencies @ 7.231. = 64,1ZI71Z1

---------
Sub-Totaj (677.) e 95O,232
Dept. O/H @ 331. = 468,1ZI25

---------
Total Annual Cost =: 1,418,257 • 255 Rs/Ac.
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O&M Units of the RBE Scheme were made operational and
officially opened during February 1992. 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 I:stimatms, Watl,r
Distribution Diagram (Issue Trees) for all eleven DCFOs hav~

been completed.

The preparation of the H~intenance Diagram based upon up-dat.d
BOr-~ were in the process of being developed as of 30 January
19~2u Sinhala translations of five of the Annual Maintenance
Plans have been completed.

The status of Annual Maintenance Plans for the eleven DCFOs 1n
the RBE Scheme as of 30 June 1992'is shown on Exhibit 111-4-1.
EMhibit 111-4-2 presents the Annual Maintenance Co~t of the••
eleven DCFOs. The average cost of Annual Maintenance fo~ the
11 DCFOr was found to be Rs 1~0/Ac. for the D- and F-~an.l~.

Preventative Maintenance Program

Under the Project a PMP is being carried out on the RBE Sch~me

in the Kurunegala Range. The RBE Scheme was rehabilit~ted

between 1978-1983 and the system has deteriorated during the.
intervening period so a program of Prevent~tive Maintenance
Works was initiated in 1989.

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

TABLE 111-4-2

RIDI BENDI ELA
STATUS OF PREVENTATIVE MAINTENANCE WORK

t
~p No.

t 1
2

f

3
4
5
b

I ..

f

I

Description Work

PR & Water Management (WM) Work" LBMC
PR & WM Work RBMC/Central Canal
PR & WM Work Inlet Canal
Modification to/Inlet Canal
Modification to/Inlet Canal
Modification to/Inlet Canal
Modification to/Inlet Canal

111-6

'Yo Complete A~

of 3~/6/92

68.7
:.-.'

61.S
83.2

100 .. 0
B6.3
73.6
20.0

,;' :;: ~

.. , :.'
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;. Complete As
SP No. iiescript~o~Work of 30/6/92

8 Modification t.o/Inlet Canal 15.0
9 Modificat.ion to/Inlet Canal 0~0

10 Modification to/Inlet Canal 0.0
11 Modification to/Inlet Canal 0.0
12 PR Field Canal RBMC 97.2
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 0.0
17 PR LB off LBMC lCl:0.0

3.5 AccC'mplishments in Ampara Range - 1/1/91 - 30/6/92

A. Annual Maintenance Plan - Milin Syst.em

Under the Gal Ova LB Scheme the development of the Annual
Maintenance Plan for the Main System component wa~ c~mpleted

And finali.ze::! by 3121 March 1992 including the Hear.Jworks of
Senanayake Samudra. LBMC. Branr.h canals and Inlet. canals t.o
the Headwl,rk for the Tanks along the canal. The Annual
M~int~nance Cost for the LBMe System is presented on Table
111-5-1.

TABLE 111-5-1

ANNUAL MAINTENANCE COST OF THE MAIN SVSTEM COMPONENT
GAL OVA LEFT BANK SVSTEM (61,750 Ac.)

(31 MARCH 1992)

Annual Cost (Rs)

A. Headworks/Senanayake Samudra "" 215,425
B. LBMC "" 1,331,500
C. Branr.h Ca,nal off LBMC "" 2,600,000

---------
Sub-Total "" 4,146,925

Contingencies @ (7.23;') = 299,823
Sub-Total (67%) "" 4,446,748
Dept. O/H (33Y.) = 2,190,189

---------
Total-Annual Cost "" 6,636,937

"" Rs 107.5/Ac. --

The p,.. ,gress on the development. of the Annual Maintenance Plan
for th~ Main System Components of the Gal Oya RS was completed
by 30 June 1992. By 31 March 1992, the Walk-Through
Maintenance Survey and Cost Estimates and other related
docum~nts were completed for the RBMe from Station 0+000 to

III-7
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TABLE 111-5-2

Annual Maintenance Plan - Distributory Systems

Annual Cost (Rs)

= 1,745,000.1Zl0
= 2. 529.01Zl1Zl.00

---------------
= 4,274,0llJlZl.1Zl1Zl
= 309,010.20

---------------
"" 4,583,010.20
= 2,257,303.50

----------------
= Rs 6,82O,313.70

Rs 198.42/Ac.
Total Annual Cost
Annual Cost per Acre

Sub-Total
Contingencies @ (7.23%)

AMPARA RANGE
ANNUAL MAINTENANCE COST OF MAIN SYSTEM COMPONENTS

GAL OYA RIGHT BANK SYSTEM (34.474 AC) AS OF 30/6/92

Sto:ltion 35+208. Work on the Walk-Through Survey for the
intermediate Tanl~$ and the 10 Branch canal s total I ing 90
kilometres W~$ initiated in e~rly 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.

Sub-Total (67·1.',)
Dept. O/H Indirect Costs 33%

A. RBMC (Km 0.0-Km 35.2)
~. Branch Canal off RBMC

The preparation of the Annual Maintenance Plans fO,r the
initial 54 DCFOs out of the total 72 DCFO on the LB and the 36
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 DeFOs on the
LB have been surveyed and only 11 of the 36 DCFOs in the RS
sur'!~·fed. Exhi bi t I II -5-1 presents the Status of Annual
Maintenance requirements of the DeFOs in t.he Gal Oya RS and LB
a~ of 30 June 1992.

Preventative Maintenance Program - Gal Oya Left Bank

Under the Proje,-t. 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 Q program of
Preventative Maintenance Works was initiated in 1989.

The m~in goal of the PMP under the ISMP is to bring the System
up to a condition where it will be possible to sustBin the
System after ISMP is over wi thout further need for major
rehabil itation by implementing the long term PMP developed
under the Project.
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GAL OVA LEFT BANK - PREVENTATIVE MAINTENANCE WORK

On the Gal Oya LB PMP, the status of completion of work is
presented on the following Table 111-5-3 ~s of 30 June 1992.

TABLE 111-5-3

.,

", ,...
•••• I

..

',0 •
, .

63.6
7-9 &

. r. Complete As
of 30/6/92,

73.7
55.9
62.5

G13 0.0
91.3

Description of Work

Ilt-9

LBMC (Km 3.5;Km 24.34.3)
D- canal LB-22.12 Km

UBC (Km 0-14);( MB (Km 0-15.4)
US 1, 9, 11 & M5-4, MS, 11, 12
LBMC LB-2, LBIA, LB-10-12, G-4,
Kalgurai 2-3 & 3-4
Sananinuvai 1-2, 2-4, 4-5, 5-1,

9-12

2
3
4
5

SF No.
1
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4.1 Introduction

CHAPTER IV

4.2 Range and Division Level Responsible for Implementation

:7/
.1;

IMPLEMENTATION OF PREVENTATIVE MA]NTENANCE
ASSIGNED PERSONNEL TO CARRY OUT EFFECTIVE

~UPERVI S ION OF
WORKS.

COMM I TMENT OF

IMPLEMENTATION OF THE PREVENTATIVE MAINTENANCE PROGRAM

Although this is a major achievement, it is only the beginning of
the PMP. As indicated in Chapter II, 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.

An 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 arel

It was a major achievement under the ISMP over the LOP tD complete
the Annual Maintenance Plans for the seven Main Systems and for 92
DCFOs out of the 201 DCFOs in the seven Schemes. It 15 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
so that all 201 DCFOs will have developed their Annual Maintenance
requirements for implementing the PMP.

o ~AI~lENAN!=~__IlCTI..Y.tJIES HAVE TO BE THE RESPONS]BILIT]ES OF
§.I;PARAllL~_NP'~.!?T 1.N~1_.QEF I C1ALS I N THE I D•

o SELECTING AND PLACING OF APPROPRIATE MAINTENANCE STAFF IN THE
RANGE LEVEL AND DIVISIONAL LEVEL ]S A KEY FACTOR TO SUCCESS.

o PROVIDI~G DETAILED AND RE,b.EVANT JOB DESCR]PTIONS FOR ALL
MAINTENANCE STAFF.

o ASS]STING THE PROJECT LEVEL O&M STAFF IN THE ESTABLISHMENT OF
O&M FIELD UNITS.

o

o LOCATIONS OF FIELD UNITS SHOULD BE ACCEPTABLE TO THE
MANAGEMENT STAFF. PUBLIC AND POLICY MAKERS.

o COMMITMENT TO SUPPORT AND MOTIVATE THE PROJECT LEVEL STAFF ]N
THE PROPER IMPLEMENTATION OF THE PREVENTATIVE MAINTENANCE
PROGRAM.

L
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o EFFECTING PERIODIC INSPECTIONS TO CHeCK ON THE WORK COMPLETED.

o RESOLVIN§ PRQ.BLEMS REFERRED BY THE DIVISIONAL/FIELD UNIT STAFF
PROMPTLY IN ORDER TO AVOID CONFUSION AND LACK OF ACTION.

o PROVIDING APPROPRIATE TRAINING COURSES TO ENHANCE THE QUALITV
OF MAJ1JTENE\N~E e-~VI_CJ;p R_EJi~~.B-~PJV THE FIELD UNITS.

o RECOGNIZING THE MAINTENANCE SERVICE IN PAR WITH OTHER
ACTIVITIES OF THE DEPARTMENT By PROVIDING INDUCEMENTS TO
~~!~TENAN~E PERSON~EL SO THEY WILL CONTINUE TO REMAIN IN THE
IRRIGATION SYSTEMS FOR AT ~EA5T FOR TWO YEARS.

4.3 Project Level Responsibilities for Implementation

o ACCEPTING MAINTENANCE SERVLCE RESPONSIBILITIES WITH GREAT
ENTHUSIASM.

o fA~IL!ARIZATION OF THE COMMAND AREA WITHIN SHORTEST POSSIBLE
TIME AND NOTING MAJOR MAINTENANCE SHORT-COMINGS.

o GA~~~RI~§LJ~J~ATE KNOW~gDGE OF THE MAIN SYSTEM COMPONENTS BY
WALK-THRqUGH SURVEYS.

o· REQUl~TIONINGESSENTIAL TOOLS AND EQUIPMENTS FOR MAINTENANCE.

o RECRUITING CAPABLE AND EFFICIENT MAINTENANCE CREW FOR
DIFF~~~NT ACTIVITIES AND P~ACING THEM AT STRATEGIC LOCATIONS
THRqUGHOUT J"HE SYSTEM.

o UPDATING O&M DATA.

o LOCATING RESOURCE CENTRES SUCH AS METAL QUARRIES / SAND PITS
AND~ECHANICAL UNITS.

o !DENT I F ~ CAT I ON OF READ I LY AVA ILABLE SK ILLED WORKMEN WITH IN THE
COMMAND AREA.

o ~j::J~ULAR FIELD INSPECTIq~OF_ PROJECT AREA BV IE.

o REASONS FgR MAJOR DEVIATIONS FROM THE PROGRAMMED TARGETS HAVE
!O BE FOUND IN CONSULTATION WITH THE EMPLOYEES AND PERSONNEL
8ESPONSIBLE •

o USE OF MONTH~Y PROGRESS AND COST RECORDS WHICH IS A VERY GOOD
TQOL TO MON)TOR MAINTENANCE ACTIVITIES SHOULD BE USED FROM
INITIAL STAGE.

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

IV-2
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4.4 Preventative Maintenance Implementation Strategies

o PILOT ~BE~S TO BE ESTABLISHED WHERE IMPLEMENTATION OF
em~VEN.l1.Y~'!.AINTENANCIL-.!'!ORKS ARE CARRIED OUT UNDER CLOSE
SUPERV IS ION.•

o THESE VENUES SHOULD BE WELL MONITORED AND MAINTAINED TO CARRY
OUT flACTION TRAINING" FOR OTHER PROJECT PERSONNEL.

o ONCE THE FINANCIAL ALLOCATION IS NOTIFIED, THE DRAFT ANNUAL
MAINTENANCE PLAN HAS TO BE UPDATED BY ACCOMMODATING PRIORITY
ITEMS TO MEET THE ALLOCATI~~.

o PREPARATION OF A~l~ill~ COST_~ST.MA!ES SHOULD BE EXPEDITED.

o !MP~E~g~!-E~~V~NT~~~YE_MA~~TE~~NCE ACTIVITIES.

o CONTROL AND MONITOR THE IMPLEMENTATION FROM THE INITIAL STAGES
TO THE COMPLETION.

EBJ~Eg!:LJ11;.~QRIL-.IDJOK~,_ NOTICE BOARDS AND OTHER INFORMATION
gXCHANGE DEVICES SHOULD BE D~VELOPED AND USED.

o PEE!~~IC REVIEW ~~~~IONS TO BE HELD WITH THE PARTICIPATION OF
FARMERS AND OTHER PERSONNEL.

o WORK EXECUTED SHOULD BE MEASURED PERIODICALLY IN THE PRESENCE
OF EMPLOYEES/AGENCY WHO EXECUTED THE WORKS AND COSTING HAD TO
~J;-.Q.ONE •

IV-3
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. Four cbPies of the Finel Report ~or the Annual Maintenance Plan
for the Glrltale Scheme Main System ere transmitted herewith for
your information end use in initiating the Preventative
Meintenance Program for the Girftele Mein System. Estimeting
Ct"'iteria for the Heedworks and Mein and Brench Canel's have been.'
revised and are inclUded in Section III of this Re~ort. 'Unit
Costs have been updated to julY 1991 cost so that the Annual
Maintenance Cost developed is curt"'ent. All EXhibits have' been.
checked end revised as necessary end ere now in accordance with
the Estimating Criteria and the phYsioal characteristios of the'
Main System. The eree of the Scheme as been up-deted based' upon
detailed investiQstion of escho' ,the 12 OCOs in the Scheme. Tho
latest service aree was found to be 7340 Acres (296~~Hecteres).

The estimeted total Annual Maintenance Cost fot'" the Giritale Main
System, based upon the curt"'ent Estimatinq Criteria ~rovided in
Section III, wes found to be Rs. 1,028,200 or approximately ~s.

140/Ac (Rs. 350/Ha).

Final ReDort Annuel Maintenance Plan Giritale
Scheme - Mein System

"Iv.rd.....
Colombo
'olonn.ruw.

'.

..,

of Kl!'ludulle.
under :finel,.
sUbmitte'l 1::0

of the Annual
I=l'lease do not

2'1 Au"ust 1991
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'shoUld be readY for

Subject:

Deer Mr. Piyedese:

The Annual Maintenence Plens
Minnet"'!ye end Parekreme
preparation and those Reports
YOU in September 1991.

If there is any question on the development
Maintenence Plen end Cost for the Giritele Scheme,
hesitate to contect me.
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We ho~e thet this Report cen be used to essist ID/I~D in setting
the emount of the Annuel Meintenence l Budget needed for Giritele
Meln System es one of the reQuirements in the new Irrig~tion

Sector Assistance Agreement with USAID end the 90S~. .

Very truly yours,

B'~"C SHELADIA Associates, Inc.
" Rf
C .. ,%

"
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D. W.R.M. Weerakoon - 1
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MARD -1
SAl PN - 4
SAl HO - 1
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ANNUAL MAINTENANCE PLAN - GIRITALE SCHEME

11AIN SYSTE11

OUTlaINE
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II. SCOPE OF WORK UNDER GI~ITALE ~AIN SYSTEM MAniT. PLAN
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'1-1, INTRODUCTION..... .

• Re.s..e~Qil' O])erallQJL1J.o..d.el. - To assist in pre-seasonal
planning and optimum ut.ilization of the available water
resources. .

• Seasl,,"Jnal Water Repl"u't MC,,"Jdel For preparation of a
report evaluatinll the pel'formance of the reservoir,
distributary system and cultivation during the season.

SECTIC)N I

INTRODUGTION AND OB,,1ECTIVE OF
ANNUAL MAINTENANCE PLAN

three maintenance

For 'schedUling water issues
evaluating water management

Improvement component of the ISMP
three major tasks. These three

5Y.stem OperatJoll Model ­
and monitoring and
operations.

I ­,. ~

1-1

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 been completed. At
the eild of the PI'OJect the total Annual Maintenance
Plan and relative cost will have been established for
each scheme.

•

1)

The Operation and Maintenance
lnvolves the implementation of
tasks involve the follofdng:

Task 1. - Essential Stl'uctural Improvement/Pragmatic Rehab.:

This task involves the constl'uction of water measurement and
control structures; the improvement and or rehabilitation of the
canals by desi1ting; stabilization of the ,canal banks by
retaining walls and 01' dry rul,ble packing and. the improvement to
or reconstruction of old irrigation structures and the
conl~truction of new struct.ures required to e1'fectively operate
and maintain the system.

Task 3 - Syst.ems Maintenance:-

This task involves the' establishment of
programs as listed below:

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:
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~ Main System. including Inlet Canal, Headworks, Tank
Bund and Main and Branch Canals. The Main System to be
operated and maintained by the Irrigation Department
undel' GOSL funding.

,. J)ist.rillutal'Y System, including the D-oanals, F-oanals
and field drains. The nistributary. System to be
operated and maintained by the Distriburaty Canal
Organization (DCO) responsible for those respeotive D
and F canals.

This Report t.}lel'efo,re presents t.he Annual Maintenance Plan for
the Girltale Main System to be operated and maintained by the ID.

The Annual tJaintenance Plan f","'r t.he t.welve ncos ill t.he Giri tale.
Scheme will be developed individually for each DCO. These will be
submitted under separate reports for each DCO.

,
Since Giri t.ale Scheme is small and most of the Main and Branoh
Canals ]lad been rehabili t.at.ed under the 1987, 1988 and 1989 E51
program it was decided to develop the Annual Maintenance'Plan for
the Main syst.em of the Giri tale Schenle with t.he overall objective'
to establish the cost necessary for the 11'1'igation Depal'tment to
sustain the I'Jain System under the Pl'eventative Maintenance
Program after the 15MP is over.

the ATtflual MaintenaTlce Plan and cost was to be
the LOP each year after ESI/PR works were
by the end of the Project the total Annual

and relative cost would have been established
scheme. it was envisioned that the Annual

would be divided in to two categories of work,

OBJECTIVE OF ANNUAL MAINTENANCE PLAN

.
Pr~Y~D~t1ve Maintenance.PrQgram -' Based upon the Annual
Maint.enance Plans developed during the LOP, a Preve~tative

Maint.enance Program will be eFJt.ablished for the future, The
Preventative Maintenance Cost will be determined for GOSL
fUTlding for sustained renewal of the sys't;;em without future
need for rehabilitation.

~iQrity Rehabilitation Work A Priority Rehabilitation
Survey ~ill be prepared each year af~er ESI/PR . has been
completed. Priority Rehabilitation needs will be determined,
based upon 'the survey and cost estimates prepared,
ImIllemEmtation of thiFJ Priority Rehabilitation Work will be
carried out each year during the LOP to ensure that ~he

physical characterletioe of the system .re to • ~ev.l that
can be sustained indefinitely under the preventa~ive

maintenance' program. Only Main and Branch Canals will be
'1r,ol'Aded in t.he Frior1t..y B,ebabilitation Works .

2)

3)

I-2

Under the ISMP,
developed over
implemented so
MaintenF.tl'1ce Plan
fc.r the eTltire
tJnintenance Plan
namely:

L­

I,

I
I
I
I
I
I
I
I
I
I
I
r

f

(

(

,
1-2



·~ o.

I. ;

I.

I.
I.
I
I
I
I
I
I
I
I
I
I
I
{

(

I .,

I

SECTION II

SCOPE OF WORK UNDER GIRITALE MAIN SYSTEM
MAINTENANCE PLAN

The Annual Maintenance Phm for t.he Giritale Main System includes
the follof-?ing seven sectiolls of the system:'

A. The Inlet Canal to Giritale Tank (Inlet Regulator to km
4"700)

B. The Giritale Tank Bund, Sluice and ·Spillway

C. Right Bank Main Canal to Dambalawe"'a (km 0...00127 to km 5"922)

D. Dambala"'ewa Tank Bund, Sluice and Spillway

E. Right. Bank Main Canal below Dambalawewa to Chandana Pokuna
(km 6"'500 to km lS"'460)

F. Chandanapokuna Tank Bund, Sluice and ·Spil·lway.

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

Although the Right Bank Main Canal belo", Dambalawewa beyond km
12"794 is aD-Canal, Jt. is recommended that this section of the
RBMC' up to Chandana Pokuna be included under t.he Main System
Maintenance Plan as it supplies Chandana Pokuna Reservoir. Also,
the Chandana PI,,")kuna Tanle Bund, Sluice and Spillway will be
included in this Plan.

Likewise, the D-6 Canal supplies Kadawalawewa Tank. Therefore it
is recommended that the D-6 Canal be included under the Main
System Maint~nance Plan from its off-take t~ Kadawalawewa (km
0...000 to 3"'260) along with the Kadafolala Wewa . Tank Bund, Sluice'
and Spillway.

The above •out.-off· point.s were decided on the basic criteria
used in the ISMP for deciding Main System and D and F Canal
Systems. Also, the operational strategies of the whole system
which "ould be l"ecommended for implementation have been taken
into consideration.

11-1

=



I.

E
L

I.
I
I_

I
I
I
I
I
I
I
I
f

I
(

(

f

(

I

SECTION III

ANNUAL MAINTENANCE PLAN ESTIMATING CRITERIA.

Quantities for developing the Annual Maintenance Plan and Cost
are based upon the estimating cl'itel'ia estalllisbed for tne ISMP

"and'shown on Table 111-1, (2 -sheets). Sheet 1 of 2 presents the
Headwork Crit.eria and sheet. 2 of 2 presents the Main and Branch
Canal Critel"ia.

111-1
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-------------~-------------,--------------------------

.c.:.

Estimating
Criteria

1.0 m"3/Lm widthLm

Unit
Rate

Once in [l yt's m~ 3 J.0m ~ 3

Once in 5 yrs Lm Re, 10/Lm

Once a year km 5% Area

Once a year ro- 2 20% Area
along Canal

Once a year llJ"a 3m-3/km

Once 1n 2 yrs m"2 Actual Area

Once a year 1lJ"2 50% Area

Ft'equency
of Maint.

Once in 3 yrs Set

Twice a year Ha Actual Area •

Once a year km 30 m-3/km

Once a year km 3 Nos/km

Once a year km 30 m"3/km

Once in 4 yrs 1lJ"3 50% length;depth 3"

4 x a year Kg 2kg/gate

(lnce a year

(lnce in f) yrs m"3 0.4m"3/yr

(lnce in 5 yrs Lm

(lnce a year [,ts 10 Lts/gate

Type of Maintenance

6 Repairs to paved Stu'face

TANK B~ND/ANICUT STRC/INLET CANAL

1 Weeding Tank Bund. Inlet Canal
and Acce~s Road

7 Removal of Water Plants along
Inlet Canal

8 Paint.J.ng & Marking IIIRtol'ical
Data and other Sign Boards

2 Earth Work on Tank Bund/slope

3 Removal of Ant Hills

4 Gravelling Bund Road

5 Desilting along Inlet Canal

13 Repllil"B t.1."l fnlel Regulolor (.:3:6 COnt~.)

SLUICE STRUCTl1RE/GATES/LIFTING MECIINISM

12 Repairs to R/Walls/Toe Halls

14 Repairs to Stl'lIC 'with 1 :3:6 concrete (lnce in 5 Yl'S m-3 0,2m"3/yr

15 Lubl'ication of'Sluice Gates Once a year kg 2kg/gate

SPILL STR~CTl1RES/GATES/LIFTING MECHANICM/TAIL CHANNEL

9 Repall's t;o U/S Rip Rap PI'otectloll

10 Repairs to Toe Filter and Drains

16 Cleaning Gate Grooves Guides and Once a year Lts 2 Lts/sate
Painting Hith Anti-corrosive paint

11 Repairfl to Bathing Steps(1:3:6 C:onc) Once in 5 yrs m"a 0.1m"3/yr

of 2 ..

ANNUAL MAINTENANCE PLAN MAIN SYSTEM ESTIMATING CRITERIA
HEADHORKS

22 Cleaning & Painting Metal SU1'faces

23 Lubrication of Lifting Mechanisms/
Bearings & Cables

24 Repair/Replacement of Spill Gates
Rubber Beadings/Seals

17 Paint.1ng/White wllBhins Sluice St.l'UCt., (lnce a year m"2 Actual Area
(2 coat.s)

18 Painting Sluice Gates/Trash Rack (Ince a yeal' Lts 3 Lts/Gate
Hith Anti-Corrosive Paint

19 Painting Staff G~ge on Sluice (lnce a year EA All faces

25 Replace Stop Logs on Spills

26 Repairs to Natural SplllHay
Crest/Road Hi th 1: 3: 6 Concl'ete

27 Clearing Natural SpillHay/tail and
AppI'oach Chennel of (lbstl'uctions

20 Repairs to Struc with 1:3:6 Cone,

I
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RB.5/Lm

Estimating
Criteria

----- .
I
I

50% lenRth 3" depth l
33% lerlgtb 3" depth ~

15m-3/km

2kg/gate

1/2 kg/gate

-------------------:

20% Area along chl

1121% t"Jf area

2 LtFJ/gate

l2I.1 Lt/Strl.lc.

2 NOEl/km

l2I. 2m~3/yr
121. 4m~3/yr
0.375m-3/yr
12I.10m-3/yr
0.5m~3/yr

0.05m-3/yr
0.2m A 3/yr
121. 1m~3/yr

lm"3/Lm "idth

Unit
Rate

km

LtB

kg

kg

LtB

m-3

LTfI

km

km

1 )(, year

4 )(, year

Fl'equency
of Haint.

OTace a year

once a year

twice a year Ha

once in 2 yrs mA 3
ont,e ha 2 yrl'.l

once in 4 yrs sest

once a year

varieF.:

r.mee a year

once a year

once a year

once in 5 y~~ m~3

once in 5 yrs mA 3
once in 2 yr8 m-3
once in 5 yrs m-3
onee in 2 yrs mA 3
Once in 5 yrs m-3
once in 5 yrs mA 3
once in 5 yrs m-3

(.'lice a year

2 Dl!silting -'9.1oTtp; CaTlal Blmd (Heavy)
Desiltirllr. -'9.1....ng Ca.rla.1 Dl.Ultl (Light.)

Br1.dgeF.
R(~g1.l1att")rf:l

TO Strllct1.lreS
Chl. Prr..fileF.:
Dro}:16
Bath StepF.:
Spills/Drain Cro6F.:ingF.:
Check Structures

ANNUAL MAINTENANCE PLAN MAIN SYSTEM ESTIMATING CRITERIA
MAIN AND BRANCH CANALS

Sheet 2 of 2

Type of Maintenance

1 Weeding alog·Canal Bund

lII-3

6 Replace Stop Log Plartks

7 Rel,airs t;o Dry Rl1bble Packing

3 Earth ~ork on HC/BC

8 Paint Gat.es ,,/Anti-clor.)ssive Paittt
Large/Small

4 Lubricating RAgul~tor Gate

5 Lubricating of ToO gate

9 Painting Number & Station on Struc.

10 Repairing Retaining WallF.:

11 Gravelling Roads

12 Removirlg '~ater Plants

13 Removal of Ant HillF.: From ChI BundF.:

15 Clean/Desilt Carlal Spill ChI

14 Repairs to Structures w/l:3:6 Conc.

13 Repair6 to Rubble Pitching

AMPMAINS
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SEGTJOn IV
NALJ\ 1'JlJWU(m r'IAI t1l'ENANGE Sl1nVEY

The walk thr')lhlh maintenance survey provides t.hree 'obJectives
depending 011 t.he st.atus of E51 acc,)mplished, as follows:

\ .
1. If ESI hae no, been c"Mple1:ed the ,,,alk thr(,,"Iugh maintenance

slirvey Pl·..."Ivides a means t....... det.ermine t.be existing type,
number and lengt.h of st.ruct.ures and the add! t.ional new works
tbat should be included in the ESI '''f,.",rk progrnm.

2. If ESI has been comploted ~le walk through maintenance
eurvey provides a means qf det.ermining t.he number and length
f,."If existing sl~rucl~ul'e nnd t;ho~e nelolly '.:!':1U6tructed structures
lIndel' E5I,

3. If ESI has been cf,.')Dlpleted the walk through maintenanoe
survey provides a means to det.ermlng if additional works are
required that~ f.Jere left. ')1.1 t ..."'If t.he f,."Il'iglnal ESI work
resulting in ~le requirements for Deferred Priority
Rehahll! tn toil")} Fr.....gram aft~er EST.

The wallt thl',.:'Jugh maintenance 8urvey should be conducted by the
T.A. responsible ,for t.hat 8ect.lon "f t.he canal system in
cO(,,"Il'dian t.h"'lll wI t.h the C<."n8ul t.ant,s mHJ Engineer or Engineering
Assistant.. In t.he ca~e of t.he Giri tale Main System J the
Consultant' s O&N Engineer .uade t.he survey wi t.h the ID/TA st.aff.

For the Girl t.ale S,~heme. in ,.n"del' t.o est.al"llish the Annual
11aint€'ll~n'~e Plan f,,:,1' tohe Naill SYf':to~m. 1 to "H'l~ ne'~'?~e:a1'Y t.o ,.,allt
the cana12:< ~'lIH.t I~I.tt.'·/r:":Y t.h(\ t'lt:nl.,~" '."If m.,.t.nl",'';-IHUl(l(': flud Ct"!1ttlt.!t.."'ll of
t.he existIng struatures an~ cannl bank~, . Although most. of the
canals involved in the Main System had been rehabilitated under
':6\e 1987, 1988 and 1989 ESI f.JI,:.rlt program, s',me had yet. to be
rehabil! t.ated and ESI w<."'ll·ks remain to be lh.-I)}e.

This maintemm'':!e survey listed all of t.he various structures
along the eanal and t.heir cl"ndl tion nl')ting if repairs are
required or if new ~tructure~ or protective wOl'k~ were needed,
The number, t.ype and 01" lengt.h of st.ructures including
~egulators, drops, turnouts, canal profiles, bridges, drainage
cr<.')8slngs, spills, chec]ts, dry rubble pacIting, rubble pi tclling,
retaining 01' t.oe walls and bathing steps were noted during the
survey tl"'l establish t.he extent and magni tude \.')f the maintenance
to be carried out, In addition the length and width of unpaved
roads were det.el'mined for est.abllshing t.lle aml.:"unt of gravel to be
applied annualy" The length of the I~anals were t.aIten fl'"m the ID
issue t.l"t;,,:el3 and ,:h,~dted by ESI survey da t.a, The aV~l'age t~idth of
the canals were determin~d during ~le survey for d~s1liting and
deweeding plll"p':'Be, The lenst.llz f\nd wldt.ll ....,f t~an)t bunds, number of
sluice gates. 8pillway~, and other faellitie~ were also recorded
during the walk through maintenance survey,

Field n..:o,tes pl'ovlding all dat.a c"llected during th~ walk through
slu'vey have been l"€!f.:!l"ll'ded in bNUld field t'f,.)l"')~B and ~l"e available'
for reference.
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SEGTION V

ANNUAL MAINTENANCE PLAN

The Annual Maintenance Plan for t.he Giri tale Main System 1s
presented on Exhibit. V-I and inol\tde~ the follot"ing:.

• Component c..n" reach of the scheme to be maintained

• I tern/quanti ty nunlbel" ..'If w....rk

• Length of Illmd/canal/number of st.ruct.ures, etc,

• De~cl'ipth'lJl of the t-Il.)rJt t.,,, he m:'\J.nt.alned

• Quantity of maintenance

• 5,~hedule of time to p, 'rform the maintenance

• Tedmical Assistant';""')r)t Supervis...,r and or Field Unit
resp'"nsi-ble for the maintenance

• Estimated labor requirement to perform the maintenance
in man days

The Annual Maintenance Plan for the Gil'itale Main System bas been
developed for use in the Preventntive Maintenance Program after
the ISNP is c'~mplet.ed. The Plan td11 only change if net" feature~

and structures are added to tlle system. However. the Plan should
be revlet.,ed perit.:.dically t',.., ensure that t.he "'01')[ planned for t.he
preventat.ive maintenance prt.."granl Is adequate and is achieving the
goal of sustaining ~le system Witllout further need for major
rehab!l! tati"Jl. If that goal is n,,,t being accomplished more Items
of maintenance may be required and the Plan should be modified
accordingly.

V-I



SECTIon VI
At1t1lJAL MAINTENANCE PLAt·) (~tJANTI'r'l ESTIMATES

The quanti ties for the Annual liain ten/moe Plan have been
deveh"'ped fr\...,m the Annual Maintenance Plan Estimating Criteria 8S
'presented undel' Chapt.er III •
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The estimated annual maintenance
maintenance sections of the Gil'itale
Table VI -1. sheet.s 1 to 9 inclueive •
number and the quanti ties sh,=,un on
Exbibit V-1.

VI-l

quanti t.les ~or the Beven
Main ::Yst.em are presented on
and ·!/)l·l·csp.....,nd to the item
t.he A'mual Maint.enance Plan.
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1. CLEANING/WEEDING LB BUND AND BANK (tHice a year)
L= 4.1km A= 4.1~0m x 15m H.L"e/10.00~ m~2/h8 = 7.~ha x 2=14.0ha

2. GRAVEI,ltm ACC:~5S ROAD (once ~ yenl')
L= 4.1km V= 4.7km x 25m-3/km = 117:5m-3 Say 120m~3

,3. REPAIR TO CANAL BUNP WI'T'H EARTII FILLING (Once a year)
V=4.7km x 15m~3/km = 70.5m-3 Say 15m-3/yr

4. REMOVAL OF HATER PLANTS/OBSTRUCTIONS FROM CANAL (once a year)
Width = 20M
Assume 2~% of lU'l!'ll' alonR cAnal.
A= 4.7km x 1000m/km x 0.20 x 2~ = 18.800m~2/yr

5~ REMOVAL OF ANT HILLS ALCmG CANAL (once 8 year)
3 hills/km x 4.7km = 14.1 Say 15 Ant Hills/yr

6. DESILTING ALC)NG CANAL (once in 4 years for Inlet canal)
Assume fddt.h = 15m

Depth =~.075 - HeAVy 511 t, l'l.'\nd
Lengt.h = 4700m x 50'~ = 2350m

V= 2.350 x 15m x 0.075 = 2644
2644/4=660m-3 Sny 660m-3/yr

7. REGULATOR INLET STRUGTURE (once 1n 5 yenrs)
Repairs: 10m-3 1:3:6 cone. every 5 years V= 2m-3/yr

8. REPAIRS TO RUBBLE PITCIIING (once n ye~r)

A= 6 x 20m x 2m Hide = 2t10m -2 J\(Hmme 10% r.tf
Area requires repairs: n= 240 x ~,10 = 24m-2

9. REFAIRS TO RETAINING WALLS (once ~ y~ar)

L= 20+15+20~10.5+50+2x30=180m Say 200m

H". REPAIRS TO BRIDGES (once in 5 years)
V=1.0m-S/5yr x 2 Bridge = 0.40m-3/yr Say 0.5m-3/yr

H. REPAIRS TO T.O. STRUCTURES 1:3:6 Con. (once in two years)
No. Structure 5 En (6 Gates)
V=~.75mA3/2 x 5 = 1.e7~ Say 2.0m-3/yr

1'2. LUBRICATIOn OF REGULATOR GATE (4 x a y~ar)

W(;-= 2It~/p':lI;" x t1 x 3 flat.co = tlt1ltg/yr

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

14. ANTI-CRClSSIOn FAINT ON REG. AND T.O. STRllC.
3 gates @ 2 Lt./gate + 6 gates @. 1/2Lt. = 9 Lts Say ~~ Lts/yr

15. STOP LOGS FOR IHV. WEIR (3 sets) (every 4 years)
or 0.75 set/yr Say 1.0 set/yr

3,6. REPAIRS TO DIVERSION. Heir, 1:3.6 Cone. (evel'Y 5 y1')
v = 5m-3/5 =1.0m-3/yr

t7.Pail1ting,Uumbel· and St.ation on Stl"uct:ul'es«lnce a year)
17 Structures x 0.1 Lt/Struct. = 1.7 Lts./Yr. Say 2.0 Lts

VI- 2
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VI-3 .

WEEDlrm AND CLEANING GIRITALE TANK DUND (t~ice a year)
L=5S0m
Width = 45m 1)/S+2"m tI/S = 65m

A= 65m :c 55Gm/HJ. "00 mA 2/ha = 3.575 x 2 x/year = 7.15 ha/yr

CLEANING GATE GrWOVER/PAINTING GATEG/GlJIDE/ (once a year)
WITII J\NTI-(:(IRTW5TOH PAlnT«(Jn':le ~ Y('nl')
2 Gates x 2 Lte/gnte = 4 Lte/yr

PAINTIHG STAFF GAGE ON SLUICE ,.,ALLS (once ayear)
1 No.

PAINTING SLUICE STRUCTllRE WHITE \'lAS}H2 Co~t8) (once a year)
Area =H2m x W:3m = {;m A 2 x 4 x 2 ;: 48m~2 Wash coats

LUBRICATION OF SLUICE GATES (4 x a year)
2. GATES 4'-'" x 2-8"

2 GATES x 2kg/gate x 4 = 16kg/yr

UNGATED SPILLWAY - CLEAnInG U/S & DIS
APrJfWAC:H ArID TAIl, (:JlAnrmI,S (oll<.1e n y~lll')

L= 4('m V= 4"'nJ"3/yl'

BEPAIR5 TO RIP RAP PIWTECTIC)tJ (once a year)
L=550m: @ 3m-3 /km/Yr =1.65m A 3 lYre

EARTH EXCAV/B(tRROW &/E.F. S(:OtlRED SE(:TIONS (once a year)
L=5~~m V = ~.&5km x 3~m"3/km = J6.5m"3/Yr.

REMOVAl. OF ANT HI LIJS ALONr.~ BUND (l",lll~1i a yecu')
@ 3 HILL/KM = 3 X 0.55 = 1.65 S~y 2 N08.

PAl tiT HI(';, nuruum Aim STATIon (W S'J'RUCTlJHES
3 NC'8 x I(J.l LTS/STRtJ(:T = 1c1.:lIcl J,ts. Say 0.51c1 Lts/Yr.

ie, REPAIRS TO SPILLtlAY S'J'R'tl(:TtJrmr~ \11TlI 1:3:6 CONC. ( once ill 5 years)
2.0 m"3/5 Yrs/Struc =O.4 m"3/Yr/Struc.Say =~.50 m-3/Yr,

V =50/5'1'8 =10m-3/yr

4.

1.

3.

5.

2.

11. REPLACEr1EnT (IF SPILL STOP ',OGS (',n'~e in 3 veal'S)
3 DAYR x ~.5m x 1.25m = 1.875 S~y 2m"2/3yr.
Low Level Spill 0.67m-2/yr or 1 Set/yr

8.

7.

12.

6.

9.

ANNUAL MAINT~NANCE PLAN - GIRITALE MAIN SYSTEM
QUANTITY ESTIMATE

B.GIRITALE TANK/SLUICE/SPILLWAY
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=1.00=~.25=0.91Z1=0.912'
=.3.1tJ0
= 0.412'

6.45m-3/vr
Say 6.5m"3/y,r

Vol./Yl·(m"3)

2x1.0m"3/2
5x0.25/5
4x1. t(l/5
4x1.0/5
a,,0.75/2
1x2.0/5

V1-4

Total All Struc.

Evel'y 2 yrs
Every 5 YI'S
Every 5 yrs
Every 5 YI'S
Every ,! "r~

Every r, yrs

Repair Freq.

2
5
4
4
a
1

24

No.Type

DI'ops
Bath St.epB
BI'ldges
Spills
T . o. St l'UI,," •
Resulatol's

3. DESILTING ALCJNG CANAL (once in t.",o yeal's)
Assume he~vy desil tins l·equired.
Ave. depth = 9.015m
Ave. 'ddth = 6. ~m Assume 51tJ% lenst.h
V = 5,900m x 0.50 x 0.075m x 6.em = 1327.5/1,"3 Say 1330m-3/2vrs

V = 665m-3/year

6. RE1'WVAL OF ANT' HILLS FORM CANAL BUND (once r. yesl')
No. = 3 Ant Hills/km x 5.9km = 17.7 Say 18/7~ar

4. GRAVELLING UHPAVED ROADS (onc~ a year)
I. = 5.9km V = 5.9km x 25m'-3/km = 147.5m-3 Say 1512Jm"a

5. REl10VAL OF WATER PLANTS ALONG CANAL (once a year)
Ave. uidt.h = 6.0m
Assume 20% of lenst.h
5.9km x H'l0lc1m/km x "'.20 x 6.0m = 1rcJ80m"2/yl' . Say 110t(lm"2/yr

7. REPAIRS TO RET,'\INING WALLS/LItnllG = (once a year,
Length of retaining walls/lining'= 156Bm Say 1575m

2. REPAIRING CANAL BUND W/EARTJI FILLING (OnCE A YEAR)
v = ~.9km y 15m-3/km = 88.5m-3 Say 90m-3

REPAIRS TO IlRY RUBBLE PACKING (c.'nce in tflO yeal's)
L =20m Width =2.0m
Area = 20 x 2.0 = 40.0m~2/2 yrs = 2~m"2/yr

9. REPAI RS TO STRUCTURES (Sequence val'les) 1: 3: 6 Concrete

'.,...~ ...-.. , • ........_ ...........-....-...1._-••.•. _ .....~--.:.J........:...__..... .-,_.....:- ' ......_ .......dn_

'.,"ll' / A~NUAL MAINTENAnCE PLAn - GIRITALE
QUANTITY ESTIMATE
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r

. C,RBHC (ABOVE DAMBALA WEWA)
J ' STA. ~+00~ TO STA, 5+922

·... l[· 1. 'WEEDIUG/CLEAEUNG ALOnG CANAL BUNO (t.wice a year)
i L= 5,922m, Say 5,9km

·Area = 5. 922km x 1~00 x 10m ffid~/10. 000m~ ~~l2 = 11.8 SaY 12ha/yr.+
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14. CLEANING AF'PROACH/TAIL CHANNEL OF SPILLS (ONCE A YEAR)

TABLE Vl-l

4 spills = 1 set/y~ar

12. APPLICATION OF ANTt'-CORROSIOH PAINT
ON GATES/GATE STRUCTURES (ONCE A YEAR)
12 GATES x 1/2LT/GATES = 6LTS.

13. REPLACENENT OF WOODEn PLAnKS AT SPILLS (Once in 4 yrs)

15. PAINTING. NlIl1Bgf( AND STATION ON STRtlCTtlRES.
24 Nos x ~.1 Lts/STRUGT = 2.4 Lts. Say = 2.5 Lts/Yr.

ANNUAL MAINTENANCE PLAN - GIRITALE UAIN SYSTElt
QUANTITY ESTIMATE Sheet 4 of 9

C RBMC ABOVE DAMDALA WEWA
STA. ~+e~~ TO 5+922 (Cont.)

1~. REPAIIlS TO lUJBBLE PITCnWG 1:3mix (onr-e .a year)
L = 5+1~ = 15m
Area = 15m x 2m =30m~2

Assume 10% Ileguirs repairs
A = 30 x .10 = 3.0m~2

11. LUBRICATION OF T.O. STRU. GATES (4 x A YEAR)
No of gates 12 each

12 (~ates x 1/2kg/sate x 4 times/yeal' = 24Itg/yeal'

"

".- .
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3. EARTH EXCAV/BORROW \VEARTJi FILLING SCOUR SECTIONS OF BlIND(ONCE A YEA
L =710 Vol = 0,77x3~mA3/km = 23.1mA 3

4. REMOVAL OF ANT HlI,LS ALONG BUllD (ONCE A YEAR)
@ 3 Hlllslkm = 3&0.17 = 2.31 Sa~ 3 Nos.

5. LUBRICATION OF SLUICE GATE (4xYEAR)
I-GATE 4"-0"x2"-8" 1 GATE x Jkg/GATE x 4 = 8kg/Yr.

6. CLEANING GATE GROOVES/PAINTING GATES/GUIDES W/ANTI C(IRROSSION PAINT
(ONCE AYEAR)
1 GATE @ 2-LTR/GATE = 2LTS/yn

7. PAINTING/WHITE WASHING SLUICE STRUCTURES (2 COATS)(ONCE A YEAR)
AREA =2x2x4x2 COATS = 32m~2
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TABLE V1-1
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GRAVELLING (ttl \lNPAVED SECTION OF BURD «(INCE A YEAR)
L = 300m =0.30km ~ 30m~3/km = 9.0 mA 3/Yr

PAINTItIG STAFF GATE ON S~."U1CE WALLS (ONCE A YEAR)
1 No.

REPAIRS TO SPILL STRUCTURE (ONC:E IN 5 YEARS)
. 1: 3: 6 (Concl'et.e) 80 Meters h"lng
2.0m~3/5Yr8 =0.4m A 3/yR Say 0.5M~3/YR

11. REMCIVE (tF IJEBRIS D/S OF SPILL CHANNEL (ONCE A YEAR)
~ : 80m @ 1.0mM 3/m =80m A 3/Year

12.

.
10. REPAIRS TO SPILL STOP LOGS ((INCE 11'1 3 YEARS)

6 SETS 2 SETS/YEAR

6.

9.

ANNUAL.HAItITENANCE PLAN - GIRITALE MAIN SYSTEM
QUANTITY ESTIMATE

D DAMBALA WEWA TANK/SLUICE/SPILLWAY

1. WEEDING AND CLEARING DAMBALA T~NK BUND (Twice a year)

L =770m
Width 40 D/S+10m U/S = 50m
Area =50x170m/U:l, 000 = 3. B5hax2 =.1. 7ha/3,r

2. REPAIRS TO RIP-RAP SLOPE PROTECTION {ONCE A YEAR}
L =770m ;@ 3 mA 3/km =0.71 x3 =2.31 mA 3/Yr .Say 2.5 mA 3/Yr.
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:1' I 13. PAINTING. NtJliBER AND STATION ON STRUCTURES.
~ . 2 Nos x 0.1 Lts/STRUCT =0.2 Lts/Yr.
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8. REPAIRS TO DRY RUBBLE FACKING (ONCE IN THel YEARS)

L = 929m Avg. width = 2.0m
A = 929x2 = 1858m~2/ZYr8 = 929 Say 930m-Z/Yr

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

10. LUBRICATION OF TURNOUT STRUCTURE GATES REGULATClR(4x A YEAR)
No. Gates =3+22 =25 Gates x 1/2kg/Gates x 4 =50kg/Yr.

'11. APPLICATION OF ANTI-CORROSICIN PAINT
To Gat.es/Gat.e 5tl'uctll'res (once a year)
25 Gates x 1/2Ltr./Gate = 12.5 6ay 13.Lte •

12. PAINTING. nUMBER AnD STATION ON STRUCTURES.
65 Nos x 0.10 Lte/STRUCT = 6.5 Lte IYr •

.
5. REMOVAL (IF ANT HILLS FROM BUND (ONCE A YEAR)

@ 3 Hille/km x 9.0 = 21.0 Say 21 Hl1ls/Yr

6. REPAIRS TO RETAINING HALLS (ONCE A YEAR)
L = 722m

7. REPAIRS TO RUBBLE PITCHING (ONCE A YEAR) 1:3 mix
L = 347m Area = 347x2.0 = 694m~2 Assume 10% of gros8 area require'
repairs A= 694m~2x.10 = 69.4 Say 70.0m~2 , ,
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TABLE VI-l
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Type etruc. No. Repair Frequency Vol./Yr (1D~3)

----------- ---------------- -------------Drop 14 Evel'y 2 Ye~rs 14x1.0m~3/Btrxl/2=1.0m·3/yr

Bath 8tepo 9 Every !.i Years 9,,0.25/5 = 0.45m~3/yr

Regulators 1 Every 5 Yeat'S lx2.0m~3/5 = 0.40m~3/y'r

Bridges 14 Every 5 Years 14xl.0/5 = 2.8m~3/Yr -
Spills(C.P) 1 Every 5 Years 1.0,,1.0/5 =0.25m~a/yr

T.O. Strllc •. 20 Every 2 Years . 20x0.75/2 =7.50m"aYr
Check Struc. 4 Every 5 Years 4x0.5/5 =0.30m-3
ChI. Profile 2 Every 5 Years 2x0.5/5 =0.2£'m-a

65 Total 6ay 19.0m~3 la.9m~3/yr

)'

E. RBMC-BELeIW DAMBALAWEHA - STA. 6+5"0 to 15+46e@ ENTRANCE TO CHANDANA PORUN

1. WEEDING/CLEARING ALONG CANAL BUND(Twice a year)
L = a.960kg Say 9.a km
Area = 9.ekg x 1~0 x 7.5m/l~.0~0 = 6.75x2=13.5 Say 13.5ba/~~

2. REPAIRS TO CANAL BUND "'/EARTH rILL (ONCE A YEAR)
V = 9.0km x 15mM 3/km/Yr = 135m~3 Say 135m~31Yr

3. DESILTING ALONG CANAL (ONCE IN TWO YEARS)
Assume 33% of canal length Light desilting reqd.
D = 0.015m width 3.0
V = 9.000m x 0.33' x 0.075 x 3.0 = 610m~3/2Yr = S35m~3/Yr

4. REMCIVAL OF WATER PLANTS ALOHG CANAL (ONCE A YEAR)
Avg. Widt.h =6.0m
Assume 20% of length needs removal
A = 9.000m x 020 x 6.0m = 10.a00m~2

ANNUAu MAINTENANCE PLAN - GIRITALE MAIN SYSTEM
QUANTITY ESTIMATE
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2. REPAIRS TO RIP-RAP PROTECTICJN «)NCE A YEAR)
LeJlgth=I2l.5~km : @ 3.0 mA 3/km : V =0.5 x 3m A 3/Yr. =1.5 m"3/Yr.

3. EARTH EXCAVATION/BORROW W/E.F. (ONCE A YEAR)
0.50km x 30m A 3/yr/km =15m A 3/yr

4. Removal of Ant Hills
3 Ant Hills/km x 0.5 = 1.~ Ant Hills/yr Say 2.0 Ant Hills/yr

5. GRAVELLING llNPAVED BllND ROAD· (ONCE A YEAR)
0.5121km @ 30m~3/km = 15.0 mA/Yr.

6. REMOVAL OF DEBRIS D/S OF SPILL CHANNEL CONCE A YEAR)
1.0mA3/L.M SpIll =1.0 x 1121 = 10mA3

AMPGTLQE

.
4. GRAVELLING ACCESS ROAD ALONG CANAL BUND (once a year)

L =3.26km V =a.26kmx25m A 3(km =81.5m A 3 Say 85m-3

5. REMOVAL ('F WATER PLANTS ALONG CANAL (ONCE A YEAR) 20" OF LENGTH
A = 3t260x4x.2"=2612'l8m·~2 Say 260tC'm A 2 •

6. REI1CIVAL (JF ANT HILLS ALC'NG CANAL BllND «'NeE A YEAR)
3 Hills/km x 3.26 = 9.78 Say 1121 Ant Hills

1. REPAIRS Te, RETAINING WALLS «INCE A YEAR)
Length =2121+20+5+5+5+3+14+22~17=111m Say 115m

8. REPAIRS TO RUBBLE PITCHING IN 1:3 CT.MTR MIx. (once a year)
.. L = 5m A = 2mx5m = 10mA 2x .1" =1."m-2 Net

Assume 10% of Gross Area Requires repairs.

G.D-6 CANAL TO KADAWALA WEWA AND KADAWALA TANK/SLUICE/SPILLWAY
1. Cleat'lng/Weeding Canal Bund (TwIce a year)

L = 3.26km
W =7.5m Area = 7.,50x3260m/1I21t012'l~' =2.445bax2 = 4.89h8 Say 5.0ha

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

3. DESILTIttG ALONG CANAL (ONCE IN 2 YEARS)
. L =3. 2612'lm (Heavy desll tins l'eqd.)

W= 2.@m V = 2.0x3260x0.075x0.512'l=245m A 3
50" of length Say. 250mA 3/2yr = 125m A 3/yr

"f;":~d_...w.I! ~""':'-'-;'~···':""'· ~,:",,-:,-~-----..;"oiooi;,,"\.&Ai..:.:,_" ...................' .........~
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F. CHANDANA PCJKllNA TANK/SLUICE/SPILLWAY
..-j .
.:.:11. 1. CLLEAR5~NG/WEEl~ING N5~~~ !t
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9. Repairs to Structure 1:3:6 Cone.

10. LUBRICATION TO GATES (4 x A YEAR)

G.D-6 CANA~ TO RADAWALA WEWA AND KADAWALA TANK/SLUICE/SPILLWAY (Cont..)

No. Gates =1 x 1/2kg/Gate x 4 = 14kg/yr

TABLE VI-l

Sheet. 9 of 9

Type Ho. Repair J!'reg. Volume/Yr
------ ----------- ---------Bath step 1 Every 5 yra. 1x0.25x5 = 12S.05
Bridges ·3 Every 5 yra. 3x1.0/5 = 12S.69
Spilla( tli.nor) 2 Every 5 yrs. 2x0.25/5 = 12S. 19
Spills(Hajor) 1 Every 5 yrFJ. 1x1.0/5 = 0.20
Regl~latrJrF.l 1 Every 5 yrs. 1x2.0/5 = 12S.40
T.O. Struc. 7 Every 2 yra 7xl2S.75/2 = 2.63

15 Total = 3.9Bm-3
Say 4.0m-3/yr

ANNUAL MAn~TEnAnCE PLAn - GIIHTALK rtAW SYSTErf
QUANTITY ESTIMATE
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11. APPLICATION OJ!' AHTI-CROSSIOH PAINT FOR GATE/GATE STRUC. (ONCE A YEAR)

7 GATBS x 1/2 LTS/GATE = 3.5LT5 Say 4 Lta/yr

12. REFraACE WOOD PLANKS ott SPILLS/REGULATORS (ONCE IN 4 YRS.)

5~'ill = 4 sets
Regulators = 2 Sets

6 Sets/4 = 1.5 Sete/Yr

13. KADAWALA BtlnD CLEARIl1C{j WEEDltlC~ (TlnCE A YEAR)
L=1150m x2~m =23.~~~m~3/10.0~~ =2.3 ha x 2 =4.6 ha/Yr.

14. CLEAl1IJ1G DIS SPILL CJJANHELS (ONCE A YEAR)
L = 2~~20~1~ =59 LM x 1.~m-3/m =5~m~3 lYre

. 15. REPAIRS TO TANK BUrm W/EARTII FILI/ItlG (ONCE A YEAR)
30m~3 x 1.1tlkm = 34.!lm~3 Say 3tlm~3/yr.

16. GRAVELLInG TAnK BOND «mCE A YEAR)
L = 1.15KM x 3~m~3/km = 34.5m~3 . Say 35m~3/yr

17. REMOVE ANT HILLS ALONG TANK BlinD (OnCE A YEAR)
3 Hill/km x 1;15km = 3.45 Say 4 Ant iHlle/yr

18. CLEANING GATE GROVES/PAINT GATES/GOIDE5«(INCE A YEAR)
W/Antl-CroBslon P81nt
2 Gates x 3 Lts/Gate = 6 Lts/yr

19. PAINTING/WHITE WASHING SLUICE STRUCTURE (2 COATS) (ONCE A YEAR)
A =2m x 2m = 4m~2x3x2 coats =24 mM 2

AI1PGTLQE

'.
I. -.'

",-
, I

--': I
"

VI-9

..
~



!:r
:f

;:..,......'.' ......

o·
','

~"

\.,',..
~....:.
F

".~

,

t. ~,
t ·,
.-:.:'..'
I"
Ii"
:

, '~'~

t
J

, :

....

b'
f:,{.i,.

j:/
r.
~.: ..•.. ,

'" .-",
~.' .

(""
~. ~

r(,'
.' '. ... -. ·-·'--."":'.~I-:,~,,·1~'"
• ••' ':'J

;-',t-.....

VI-IO

........",:: .

2 Gates x 2kg/gate x 4 =16 kg/vr

20. PAINTING STAFF GAGE ON SLUICE (ONCK A YEAR)
1 No.

TABLE VI-1

21. LUBIUCATIC'N TCt SLUICE GATES (4 x A YEAIH

22. UNGATED SPILLWAY - CLEANING VIS & DIS CHANNELS (ONCE A YEAR)

24. PAINTING, NUMBEn AND STATION ON STRUCTURES.
15 NOB x 0.1 LtrlSTRUCT =1.50 Lts/Yr.

23. REPAIRS Tet SPILLWAY «INCE IN FIVE YEARS)
V = 5.0m~3/5yrs = 1.0m~3/yr

"

."

ANNUAL MAINTENANCE PLAN - GIRITALE MAIN SYSTEM
QUANTITY ESTIMATE Sheet 9 of 9

G.D-6 CANAL TO KADAWALA WEWA AND KADAWALA TANK/SLUICE/SPILLWAY (Cont.)



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

TABLE VII - 3
ANNUAL tJAIttTENANCE COST OF

MAJ(JR IRRIGATJ(JN Si5TEM5.

The cost of item (2) involves a detailed analys1s inorder to'
establish "'hat various addlt.ional costs are required by the
Irrigat.ion Department to implement the Annual Maintenance Plan
for the (1ain and Branch Canal System of the Giritale Scheme., .

....
,. r'..

...---- ._- -. ' .:/:f)
.... vr

47.64
2.85
2.03
0.73
4.16

11.93
7.23
9.48

13.95

100.00%

.. ;; ., ..',' ..

133.25
7.98
5.69
2.03

11.64
33.37
20.21
26.50
39,80

Annual Malnt. Percentage
Cost (1988) ~

w . ,

Re. 279,67/ac

. ' ...

VII-I

r,

SECTION VII

ANNUAL MAINTENANCE COST

Total

'.

CD

(1) TJle direct cost of labor. materials and equipment for
maintenance

(2) The indirect cost of supervision. drivers/operators,
travel. fuel. depreciation of equipment and vehicles
and administl'ation and departmental overheads.

(3) A contingency cost

The cost of item (1) can be directlY identified with respect to
the work. materials and equipment reqUil'ed to perform the
maintenance and ther':!!fore easily determined on· the basis'of
quanti ty est.imates and unit costs of materials. equipment and
labor.

In 1982 such an analysis of the typical O&M costs of gravity
ll'rigat.!I,,"In systems was made by the Irl'igat1on Department on 16
seleeted schemes in the count.ry (one from each Range). Summary
copies of t.hls analysin Is presented on Table VlI-l (3 sheets),
That analysis J)as ,recently been up-dated to 1968 costs by IMD and
is Pl'esented on Table VII-2. Based upon this up-dated analysis,
using 1986 costs, the follofling 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:

Type of He Jntenenc... <':Qst

(1) Maintenance Labor
(2) Supervision
(3) Drivers/O~erator8

(4) Travel & Bata Allo~ances

(5) Fuel/Repairs to Vehicles
(6) Material/Tools/Equipment
(7) Physical Contingencies
(8) Admin. and Dept.' Overheads
(9) Depreciation ·Vehicles/ Equipment



TABLE VII - 4
PERCENTAGE OF ANNUAL MAINTENANCE

INDIRECT COSTS

The Hlngurakgoda Division office pl'ovided the unit coste for each
item of maintenance for the Girital0 Main System and those unit
costs have been up-dated to July 1991 costs.

.,.

I,
I'

,

,
!.

'.' '( .~ : .: p
...... '.:: ......

" ..
- " - (~

.... -~":'-: _. :::·...~..~r ..~·· ...
'. ,':' .;.:

. .

for the Glritale
sheets) and is

2.85
2.03
0.13
4.16
9.48

13.95

33.2~~ Say 33~

LQLAnn.u.al.
l1a:t ntenAn~e

The in£ormation given on the table above is considered to be the
best available in Sri Lanka to establish the most realistic
annual maintenance cost for major irrigation systems. Therefore.
using thG percentages listed above, the. direct maintenance costs
would involve item (1) .Maintenance labor and Item (2) Materials •.
tools and equipment resulting in a total of 47.64 + 11.93 or
59.57~ of the annual cost. Adding contingencies of 1.23~ to that
amou~t would provide a direct annual maintenance cost of 66.8e~

or approximately 67~ of the total annual cost. Therefore -the
additional indirect costs required by the 1D for Annual
Maintenance ~ould be 33X as taken from the above analysis and
shown on Table VII-4 below:

Based upon the above analysis and percentages the Annual
Maintenance cost for the Giritale Haiti Syst.em has been developed
using the act.ual direct maintenance costs for labor, materials
and equipment then adding 7.23% contingencies to obtain tne total
direct annual maintenance cost for the system. To that amount"
33% h9s been added for ID departmental overheads, administration
and other indirect costs involved in implementing the Annual
Maintenance Plan~

". .

VII-2

The detailed Annual Maintenance cost estim3te
Main System 1B Pl'esented on Table VII-6 (4
summarized beloH on Table VII-5.

. (2) Sl.lpervision
(3) Drivers/Operators
(4) Travel/Bata allowance
(5) Fuel/Repairs
(8) Admin/Dept OH
(9) Depreciation Vehicle/Equipment



VII-3

TABLE VII - 5
SUMMARY ANNUAL MAIN':ENANCE COSTS GIRITALE SCHEME '

MAIN SYSTEM

Using the Annual Maintenance coat of Ra. 1,028,200/=, above the
Annual Maintenance cost for the Giritale Main Syatem per acre
~ould be ai~roximately Re. 1,028,200/7,340 = 140/~e.

Say Rs. 140/Ac

46,448.59

162,504.75
8,103.25

146,212.00
40,938.05

154,202.75
32,846.78

642,442.48

688.891. 07
339,304.56

Rs. 1,028,195.60

TOTAL ANNUAL COST CRS.)

Say Rs.l,028,200/=

Sub-total Direct cost

Contingencies @ 7.23%

Total Direct Cost (67%)
ID Admin./O.H/Indirect Cost(33%)

WC)RK AREAS

A~'Inlet Canal
B. Glritale Tank/Sluice/Spillway
C,. RBMC-Above Dambalafo1eHa

; (km 0+000 - km 5+922)
D. IJ8mbalafo1efo1a Tank/Sluice/Spillway
E.: RBMC-BeloH DambalaweH8
, ' (km 6+560-km 15+460)

F.' Chandalla Pokun~ Tank/Sluice/Spillway
G.. D-6 Canal to Kadafo1alaroJeHa and Kadaro1ala

Tank/Sluice/Spillway 97,634.90

Total Annual Maint.Cost(100%)
",

',' .f:

L
I
I
I
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I
I
I
I
I
I
I
I
I
I
I
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AUBOIlR

1. To Att.nd.nts including t 181 to cov.r
htldlforh J.I ae ~lI8ae/361 32.119 ., 2~.41 . 2~." 1.79

2. "teding 21.11 sq 2'-1sq 28.51 bl I.J' 22.81, I.BI .,

3. RI.oval of salvini. 2.8 sq J2.I sq 29.58 2.~8 '.75
.

'.17
4. DtllI ling 1.5 co '.5 cu 28.58 57." 29.58 UI
,. Filling scours e.J5 .d 1.1 .d 28.51 28.~1I 4.28 1.15
6. Rlpairs to structur, '.11 Id I.' .d 62.39 cl 62.39 6.n 1.11
7. Sp~Iading gravel 1.2 sq 11.1 sq 28.51 . 2.85 1.57 1.12

._--_..--------_.
Total for A 9M4 J.B6 1.17 59.91

lIu.nUty ".npoNtr Unit Rat. Alaunf Labour In Id 1/----...._.- in Rs. in A••
Output/day Dally Nagl RrguJlr Casual

DncripUon 2 3 • '·"3 6-2.' 7·'14 8-614

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

• :,:r ' .•
" '?1'

... I ~;

3.5%

1.71

','

TABlE VII - J
Shret 1 of 3

2.68

2.38

3.71

MI
3.51

5."

1.38

8.35

11.85

B.J9

3.71

2.31

1.85

••35

20.111
3.51

5eea[/368 8.63

2588 ic/36835.81

2se8ac/361 16.B8

VII-4

. ,.

TYPICAL O&H COSTS PER AC. PER ANNUft FOR 6RAVITY IRRI6ATION NDRKS (J9B2 PRICES)

J.' ae

I .• ae

J.8 ae

1.1 ac

(B.sed on In.lysis of J9Bl p.rfor.ane. in 16 s.l.et.d seh,.,s It on, p,r Rang.)

1.1 ac

'.:;

t1llrk Suplrvbor

1. Drivers of Jelps, lorries, tipp.rs
, 4% of Labour cast in A

2. Operators of far. tractors' 2X of
Labour cost in A

1. Work Supervisor - 36BB lIs I/c , Rs •• /:
plus 48 days' Rs. 45/' 1.1 ae

2. To Att,nd - Bicyel, allaMance
~ Rs. 16/- per lanth

t DRIVERS AND OPERATORS

• SUPERVISION

.D TRAVELLIN6 , CO"BINED ALLOWANCE

"."

.·";1

f;~li· E FUELS I REPAIRS 10 VEHIClE!......~l -------------------------
;~·i· 1. FUll for J!eps, lorries, tipper. and
"".'

• I far. tractors 8.25 91
~~~~I 2. Rep.irs to v.hieles , sex of fuel cost I.' ae
~~~} S. Ovlrti•• for Drivers and Op.rators,'! ...
.', : 'I • '.51 of it.. 1

~llf,:.'
":.';j
:.l:,.o.;
;::~~1

'~~:~:1 .
'~1'!' ~-- ..... ;_......

*:j'?:-:.":' .',.
'. . '... '



COSTGTL

VII-S

Division

Hol.:- lh! Idninislratlon costs
tabulated on the I,ft
hand sid, Ire apportioned
equllly for"lnvestig.tlon,
Design and Construction"
.nd "Opera lion and "aint,·
nlnte" respectively.

1 22,BBII

I 12,5111
7 73,511B
3 24,11111

2 21,1118
I 18,tllll

---._-_._.--
171,1111

".npollu UnIt Rate Alount Labour In Id 11
In Rs. in RI.

Output/d.y D.lly Nlge Regul ar CasulI
3 4 5=4/3 6=2.5 7-6/4 8e614

-------- -------- ------- ------_..
:-

82.75 8.28
216.11 1.89 I
52UI 2.63 I

461.111 2.31 I
22B.1l1 Jl.411 I325.eB 1.63
15.IJI 2.25 I •
UI 11;4. i ;-

I
t
I

1.511 1.58 • I,
I.~II 1.58 I---------

32.98 21.11

7.48 1.48 4,81 -

--_._---.. ..-...---
151.12 say P~. 157.118 IIIB.III

OnnUly

2

(Based on .nalysis of 19B1 perforlante in 16 selett@d sth'I@. It ani per Ringel

'.Ibg
'.IlI~cu

1I.1185cl\I
1I.81Scu
1.'Scu
I.81S91
1I.ISb.g
'.85HD

DmripUon

No. A.Dunt'in RI.

TABLE VII - 1
Shut 2 of 3

TYPICAL 0'" COSTS PER AC. PER ANNUK FOR GRAVITY IRRIGATION MORr.S (19HZ PRICESI

I, Client
2, Sand
3, "elll
4, RUUI'
5, Gr.vel
6, Piints
7. Gunny'blgs
B. Clnl bnhts
9""istelaneous I.terilll '5% of itels

1 to B 1.lIn
II,For repl,celent of tools @51 of itel'

1 to 8 I••ac

811. tosl fDr 0&" per It per annul
Tol.1 of ilels Ato G

F PURCHASE OF ftATERIALS AND TOOLS

HADnlNISTRATION AND OVERHEADS

6 PHYSICAL CONTINGENCY .t 5% of ilels Alo Fl.llit
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TYPICAL 0&" COSTS PER Ae. PER ANNUft FORGRAUITY IRRIGATION MORKS (1'82 PRICES)

l DEPRECIATION OF VEHICLES AND EQUIPKENT

3 Je,pl, I Lorry Ind ~ Far. Trlctor trilierl Ire required for 0&" for 15,1118 lei
ASluard depreciation period il :5 y.ar.
Avtrlg. Inv'ltlent Cost lAIC) • '.6 Capitll Cost
Inlurant:; II 11 of AIC
D.pr,dntlOll per InnUl is IS "elolll

..
.,

t.

...

.~

, I
I
j.

f
. f

TABLE VII - J
lihut:l of 3

1.18

6.81
3.55

11.71
1.111

24.26 SIV Rs. 24.'D

Rs. 2'''''

1.11

6.BB
3.~5

11.71
1.11

m,m
4,b~B

15,965

17~,615

47,IAB
1,411II
4.84.

Output Annu.1 Unit lIIl1unt
per InnUI tOlt In RI. Rlt, In Rs In RI.

',lIll1,cl 14881 2.8 2.0
41,'Blaes nem 4.76 4.76
12,881aci 05511 7.13 7.13

2.94 2.9~

'.80 e.BB
-----....

18.51 SlY RI. 18.5'

91,IIBI
2,7111I
9,2711

Illl,9711

.
3 Jelp J Lorry , T/Traile,s

(B••ed on Inlly.ls of 1981 rerforalnee In 16 lelected Ichelel It on, per Rlngl)

Du.nuty

1.lIac:

1.f1ac
1.lac
l.hc
1.lac:

Find Cost
Insurancl
0" at 111%

hi Unskillrd Magr 120.51) c:)Skillrd Mag! (33.89) unskllird MagI (28.SI1

DllcrlpUan

TOTAL UK COST PER IIC. PER ANI/UK

Aden •. and OH COlt for 0&" plr Icrl plr InnUI

I. T.cllnicil 1I1111t1ntl 1.lac
2. Ada:lnlltraUon I OH of Rang. DUct 1.1.,
3. .. do • • do - Dlvislon;1I omc. 1.lac
t. lrll'tJJlng,ell,OJT Ind r.p.irs • 21% of

it••• I to3. 1.IIC
5. PbYI,lul Contingency , 51 of Hen

1 to • !.lac

I. Dlprec:htion cost of Jlep
2. • do • Larry
3. - do - tractor'trailers
4. • do - Iiscellaneous itels

, 5% of I to 3
5. Continoency at 51 of 1 to 3

D,pr,cllition Cost for 0&"
per IC. per annul

I
IJ ad • lall day

I I) S.li-s.flll,d wag, (32.119)
Souret-
Irrlgltion D.partltnt
"arch 1983
COST6TL

1
!11

;jj :j Iil.,
!,,'

Ij'
.1
i
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, '"TftBLE VII-2

3.47, 3.29 1.98 2.85

2.54 2.41 5.69 2.13

1.68 1.52 2.13 1.13

3.72 3.53 11.64 4.16

3.78 3.51 33.37 11.93

3.94 3.74 21.21 7.23

13.51 12.82 26.58 9.48

21.18 19.94 39.111 13.95
-..._---- -_..--... --------- _.._~--_.

IB5.33 llUB 279.67 18B.10

2.14

6.27

2.97

9.63

8.94

10.39

8.23

15.36

24.15

37.17

41.18

11.45

385.18

2.7B

3.74

1.34

2.52

9.25

16.49

I11M8

5.14

2.68

7.48

18.85

32.98

281.18

UI I2J (3) (41 m (61 en (81
1992 Percen- 19B8 Percen· Oper- Percen- Nlint- Plrern·.
cost hgr Cost hgt Ilion - tlge enilnc! tage_._.__... ---_.....- -------_. -_._.._.- -------_. ------_... ------- --------
92.54 n.27 185.11 4&.1B 51.86 49.24 133.25 47.64

PAST 0'" COSTS ON HAJOR JRRJGATION SYSTEH IN SRI L~NKA

J uti I Repairl to Ythlelts

PUrthal1 Df "Ittriall , Tooll

I-'iyers I Operltars

IrlYllllng , COl. Illow.

( hYllel1 Contingtneie5

Adlin1str.tlon • Overheads

,lIl1ntenancl Labour

, I.Jpervlll0n

~'I T
1'1

'~ 1

1,

I
- of

1 leprlelatlon of Vehicles' EqUiP••••~~:~~. _••~~:~~. _••~~:~~•••_~~:~~_
~ '1
- 1

I 1

I ; I '
I i ~ourel! - Baled upon analysis and data provldrd by Irrigation Drpartlrnt

j of 1981 prrforunee In !6 selected "ajor Irrigation SchelllS at
= i one per range and up datged to 1988 prices ..

f illCOSTL
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DESCRIPTION OF MORK ITEIIS

VII-8

'~~~ I;: ESJlIlATE OF ;-~·;;;;;;;·;~ESSARY TO (IE INCURRED FOR I IlNNUAL nAINTENRNeE PLAG.~l . INLET CANAL/SlVICE/TANKS/SPILlNAY, "AIN AND BRIlNtH CIINALS Shllt 1 af 4 .
~~ ~:~:~..~~--------------;---;;;~;~_.--;._ ...;~_._...--_..._.-....__.__._...__..__.._.....•..:._.....--.__..~;~~..~-;;~;-;;~.~;-;;~ ::

I :'. . '. , I InAINT.' I ,._.....~._._--._•••.

~ :I( . I I I I •..•-----------.-- ' i·
t ;1 ' I 1 I 14.'1 IHA IMleding/elelning bund/blnk IT.iel I yelr 7 ~I) '3,'79••1 43,186.91;,
:~. I I 2 I 121.'8 InA3 16rlVllllng .CUIS rOld lonn I yl!ar) I 125.~' 15,.6.....
~tlll I 3 I 1~.11 InA3 IReplir. to clnal bund M/EF lonci I yelr) '99.45 1_459.15:
':!.I I 4 '18B18.18 ,nA2 IRllovl1 of ..tn pllnts frol unll (onCI I year) I 1.~1 2B,211•••·
\~ I I 5 15.ellHoi IRt.ovll of .nt hills liang clnl' (once I year) 21'.11 3,••••••··
!:.,'<I I 6 66'.18 InA3 IDfsilUng liang unll (once in 4 ,em-26tBn'3) SI.SI 33,33....;
(i~.t ( I 7 2.88 InA3 . IRl!p.irs tD Inlet regulatDr (Dnce in 5 yms-II.A3) 2,II1.l11 4,IBI.II.
i~~. II I 8 24.18 In'2 IReplir. to rubbll pitching lonc. I y.ar) 212.'1 ',84S.II:·
(l~ I . I 9 281.18 I" IRepair. to r.tlinlng M.lls (onci I yflrl 5.11 1,'11.11:
~~W I . 118 I.~ll InA3 IRep.irs to bridges (onu In 5 y..rs-2.~IA3) 2,881.11 1,111.11
~r~~'1 III 2.'1 In'3 IRl!pair to TO Struc. (once in 2 yelrl-4 I A3) 2,~:••I' 4,1".11
~~ll 112 24.11 JKg IlubricatiDn Df Rl!gulltDr 61tes (' • I Yl!lr-6lg) 11~.'1 2,41••'8'
.:,~I 113 12.88 IKg ILubricatiDn of T.O Gltl5 (4 • I ym-3lg) lIMI 1,281.1''.:1 I 114 18.81 IUS IAnti-corrosion paint on gahs (Dnce I yurt 131 'I 1,381.18
':~111 11~ I 1.'1 ISet IStop logs for Oiv. Nelr (Dnce In 4 Yllr•• 4 lets) 2,111.88 2,I,e.11
.':;(1 116 I.n InA3 IRepllrs to Div. Nelr (Dnce In ~ ynr!H."3) 2,111.11 2,111.11
.:~~ I 111 2.81 IllS IPainting,Nulber Ind StatiDn on structurfl(Dnc~ I year) 1~1.91 311."

':~ :1 : : Sub tDtal A --;;;~;;;~;'
'·11 I I
:~I I I lB. &IRITAlE TANK/SlUICE/SFILLMAY

J:f :1 1.15 :HA. :Ilee~~~;;~~:;;~~;·;~;~;;~;-;;~;-;~~;-;;~~CI! AYm - 3.575 HA) 3,119.11 22,114.85
;"'1 I 2 1.65 InA3 IRl!pair tD Rip Rap PrDtection IOncl! A Yurl 481.me 668.81

:. "l I I 3 I 16.58 IIIA3 IEarth Excavation/BurrDM II/E.F (Once A Ylii/r) 99.45 1,641.93
;~I} I 4 I 2.81 INos. IRl!Ioved of Ant Hills IOnc. AYearl 2111.11 UI.811

. ,~I I ~ I 16.18 IkG. fLubrication of Sluce Gates (4 x yur - , Kg) 118.88 1,68B.18
1

.1-1 I 6 I 4.1I1l illS. ICleaning Gat. GrDom/Paint Gabs/GuidI! (Once AYelr) 131.81 5211.11
, :1: I I 7 I 4B.B1l In2 IPaint Sluice Strue. IIhHI! Nash IOnce AYear) 7.eI 336.81
t.r·ll I 8 I 1.88 INo. IPlinting staff Gage on Sluice (Once II Yl!ar) ~1i!.111 5I!!1.!!Ii!
".• 11 I 9 I 4UB IIIA3 IClearing U/S &O/S Spilling Chi. (Once AYear) 65.11 2,611""
'~:!I 1i8 I (1.58 InA3 IRepairs to SpillMa., Structure "it~ h~16 conc.IOnn In 5 Yrs.1 2,881.11 1,1'''''
. :; It 111 I . 1.Il8 ISet IRl!placl!lent to Spill StoplDgs (Once in 3 Years· 3 Sets) I,S8I.11 1,588,11
.....: 1i2 I 1.51\ ILls IPainting,Hulbl'r .nd Station on structures (once I year) J~I.18 75.18
:.:.;1 I I I I ,••••••-•••••
;:,;.1 I I 5UB TOTAL B I 32,846.78:.'.: 'I I I I I I, :'
;;'.:~ I I I I I 1Y0tii Shllt I' 187,149.,j
~:;~ I I I I I , ,...un.u..!.
~~.:ee:ee ••••c.=••::c==:==s::.a.az.==e=:::::::::c=:I::e:::=:::==:~:=t:===:=::===:::::.:=:===::::=::==::====:.==:~cacea.aIIB.:••al.:••••e.=II••=.II:

);~iEll IftAtE.Vkl..:'1 ,.
;t~J r ...
~...! "
i~)~

;~>

;~; t·fle
~~:. "lit" •• .... • -~..... _ •••
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I'~t ESTJIlATE OF ;·;;;;;;;·;~EgSARr TO PE INCURRED FOR , ANNUAL ""INTEN~~CE 'LAN
~': IJIlET CANAl/SlUICElTAlIIC/SPlllllAY AND HAIN AND BRANCH CANALS Shill 2 Df 4I:~t~} ~ -- ; ;;~;~..~ ~ -- ---- - - ;~~;;~;.;;~~-;;;;.~.;~;;--

~t ; ~IFICATIO" ~SUB~"A~~N- ~UNITS~ DESCRIPTION OF WORK ITEns ~~~;.;~;;••--.;;~;;~~;;;••

t
'~.!:\.'.: . lITEI TITlES I I I I COST ;

.~~? ~.... ..._ •...•.•_ ~..~-_ _-~.•_..~............................•....- --.._ _ ~--~~:.~~~._~._~:~
~/.,'-. I I I

('~~If: : :~:.~~~~.:.~~~~~.~~~~~~~.~~~~.-~~~.~~~~~:~~.~~~~~
1~~ I I I
!ti('~ I 1 IMI IHA 11Ieeding/C!ming .Iong Clnl Pllnd (Met Arflr • 6.' HA) 3,179.18 n,'4B.18

1
~,j~11 2 91 I' IH3 I~,pliring Clnll Pund 1I/ERrth Fil ( Ont' AY'lr ) 99.4' 8,"1.'1
~~~ I 3 '&5:11 1"3 ID,siltlng Iiong Clnll (Ont' An two Vllr, • 1331 "3) '1.51 33,582.51
~nf I 4 I~I.II 1"3 ISr.v,lling Unp.v'd Roads (One, A Y'lr) 12'." 19,925.11
~~~, I , 711'.11 1"2 IR,lovll of lIat,r Plants Iiong Clnll (One, AY,.rl 1.51 11,&51.11

f j:j~~~: ~ 1'~~::: :~os. ;::::~:~ ~~ :::I~~:~: :~~~: ~~~: ~O;::,~ Y,.r) ~I:::: ~::~::::
•.•,)] I B 21.11. 1"2 IR.pain to Dry Rubbl' P.tking 10nt' Enry 2 V'lIr. - 4. "21 6.11 121.1.

(
~:~~)1:1 9 6.~1 1"3 IR,p.irs to Sirs•• Iong [.nal 1131& [one.24 Nos(S,qulncl V'till) 2,111.11 13,••••11

I I II 3." In2 IRep.irs to RUbbbl' Pitching 113 n2 (Ont' I Yurl I 2'2.11 Ul&.IP
.:~~/j I III 2"" 1t:1i :Lubrication T.O Strut. Gatll ( 4 • AVur • 3Kg) . I 111.11 2,411"'.
C":.:!, 112 ",.. ILTS. IApply Anti·Corrosion hint to Sate/glt, Struc. (Once AVur) I 13.... I 7SUIl

i
:.' :.:.., 113 1.11 ISET IRepllC' 1I00den Stop Log Planks (Ont' in 4 Yem • 4 Sft,I I 2,111.11 I 2,111.11

" ,:11 114 118.1111 In3 a:lunlng Ill'prollth/hil Channels of Spill (Ont, AYearl I 65.11 I 6,58"'11
..:' ,':\1 m I Mil Ills IPlinting,Nulber Ind Station onstrudures (ontl I YfIr) I 158.11' I 375.11
; , " ~ I I I I I 1····--······

I','<~: : I :D. DAH9ALA NENA TAIIK.SLUICE/SPILLWAV rUB TOTAL C :...~~~~~~~:~~
.,'.\, I I 1.:.·--------------------------·_------ I I

t
. ":.1 I 7.71 IHA. ItI,eding/Clming Dambala Tank Sund (Tllit' AV,ar • 3.B5 HAl I 3,1I79.1!1 I 23,718.38

',; I 2 2.~' In"3 IRepair to Rip Rap Slope Protection (Onte II Yurl 48MB I I,'.UI
:jl 3 25.11 1113 IEarth EKtlVltion/PurrOll N/Elrth Filling [ml Bund(Ontl AYur)1 ,'9.4, I 2,4B6.25

•'. ': I 4 3.~e INos. IRuov.l of Ant Hills fro. Can.1 llund (One, AYurl I 28UIl I '11.11
";i I 5 B.18 It:B. l'LubriClt, SlUt' Sate (4 • ym - 2 rgl 1 111.11 I BII.II
, ';1 6 2.~1 ILTS. ICI'lIning B.t, Br~ov,s/Paint Gates/Guld. (Ont' A Velrl 1 138.11 I 2611."

,I 7 32.l!O In2 Ip.int Sluie, Struetur, (Ont' II Yl!ar) . I 7.11 I 22...1
,~I I 9 1.11" Illos. IPalnting Staff G.ge on Sluice Structur, (ant. II V••r I I "'UI I 5~D.1I
,I I 9 '.~I 1113 IRp.p.irs to Spill StrUttur, (Ont' in 5 V.ars • 2.5."31 2,1101.11 I 1.III.iD.:1 III 2.IR ISETS IRppair, to Spill Stoplog, (Dnt' in 3 V'.rs - 6 S,t.I 2,11'.111 I 4,1"."

, '1 III 08.0' 1113 IRe.ovll of D'bris D/S of Spill Chann,1 (Once AYe.rl 65.11 1 5,211,11
':;:,"\1 ll'2 MS 1113 ISrmlling Unpmll S'ttlon of ~und (Ontl AYIar) 12MII I I,J2MII

I\:.1d r :l3 1.2' Ills IPalnting,Nur.ber Ind Station on strueturrs (ont, II yur) 151." I 3'.11
i::;:.i I I I ISUB TOTAL 0 I 4',938.15
;:~::: I I I I I IU."".I1';.~.

,:;';" !I I I I I lTotll shp,t 2 I 107,15i.'5
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I;!i!i 'SI'''l' If ';'--;;;;;;;';'-;;..." ,. .. I.",." ,DR I ...... 10'"'''''' ".. Slott S,. 4 I
J:;:~ INLET CANAL/SLUICE/JA~/SPILlMAY ftND NAIN ftND BRANCH CANALS
l'~~, ;--..-o __.__..; ;;~;~ ; ; - _..·-·····-····-··-···-··-···-··-·---····..·-·~~~;;-;;-;;~·i;;~·;;-~;;~I

,""; I I INAINT. I I 1----·-------··--·-·(

1~;~1...... ~:~::::::- :~i.:~:::..1:::::1 _ ._..:::::::::::.::.::::.::::: ...1::~::;: ..~~.::~
!):~j I , I I IE. RBKe SELOII DAnSALA MEliA TD CHANDANA POKUNA (6.5•• - I'H6I, I I

,. 'f;}: 1 ~ 13.51 ~HA ~;~:;~~;;~~::~~~;·~~~~~-;~~;·(;~~~;·;-;;:;-;:;;-.;i---··---i 3,179:11 i '1,566.5~\
L~~~'II 2 I 1~5." Ins IRtpairlng C,nal Pun~ II/Earth Fll ( Onc! II Y,ar J I 99.45 I 13,425.75;
~~\~ 1 3 I ~35.BI INS tD,silting .Iong Can.1 (Onc, in TMo Y"rs - 671 N3) '5'.51 I 16,917.~1,

I
·:.q~, 1 4 lIIan.lII In2 IRt.ovi, of lliter PI.lntl .Iong Cln.1 (OncI AVur) I 1.51 I 16,2111."
;:.~11 5 27.\11 INos. IR.-oViI of Ant "lila lIong C.nal (Ontl II Ym) I 2....1 I 5,411.111,

,:,.::;~I 6 722.111 I" IRtpalrs to Retaining lIalls (Onc, II Yur' I 5••• I 3,61.....
i. ;~q 1 7 71.1l8 1"2 IRepairs to Rubbbl, Pitching (Onc, AVflr) I 212.111 I 14,141.111:'

I ~~~il 9 931.ftl 1"2 IRepalrs to ~ry Rubb'e Plcting IOnce Ev,ry 2 Ye.ra - 1961 "2) I 6.'1 , 5,5B••••
j':;;1 9 19.11 In3 IRepairs to Structurn IloS Nosl (Sequenc, V.rin' 2,''1.'" 39,1I11."

;. ~"11 II ~".'lI IfS Ilubrlcatlon T.D Structure Sates ( 4 II " Y,.r 6.25 kg) m.1I I 5,IPI."
·.~,;,I III 13.81 ILTS. IApply Anti-Corrosion F.lnt tD Glt, Structurl COnel II Y"r' 131.'1' 1,691.11

(
','';':' 112 6.~lI ILls IPlinting,NuII!p.r ~n~ st.tion on Itructurtl Conc•• "~art 1 I~'••• 1 975.111
,/.1' I I ISUB TOTAL E I 162,514.75

'~':': ';J II I, II~:.~~~~~~~~.~~~~'~~.~~'~~~~:~~~~~~~~::~~~ 1 , 1
", :~ I

(;:11 I I.IlI IRA IlIpldlng/Clmlng Tnt PundlTllicI • Ytar·I.5ha) 3,179.11 I . 3,'79.1'1
I 'i~ll 2 I.~I In"3 IP.lpllr to Rip RIp protlc':on IOnce. Yelr) 4111.'. I 611.811
~. ' ;':"1 3 1~.~1I In'~ IEarthfExelY/PorrDll' Earth filling Pun~ lOne, I Vur' 99.45 1 1,491.75
: '.1 4 2.1' 11105 IRuovl1 of Ant Nil Is 1m Pun~ (Onc! • Yur) 2(11.11 1 4IUI.

t
11 5 15.8l1 In'3 ISr.vtling unraved Pund Raid IOnc! a Yelr' 125.51 1 1,892.5'
,/, 6 le.18 ,n'3 IRelovl1 of debris DIS Spill Channel (One, • y,.r) 65.'1 I 6511.'.
',;: I 1----·---·--·

, ::: 1 'SUB iOTAL F , 8.113.25
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M
".' ESTlIlATE 'OF TIlE EXPENSE NECESSARY TD BE INCURRED FOR 1 AIOOIAL "AINJEilANCE PLAN . . '.~ ~~

~!' . INLET CAIlALiSLUlCEfTANK/SPILLIIAY AND "AIN llNa BRANCH CNiALS She,t • Df. . . ."\;~.
~~l'~ ;----- ~ ; ;;~;~ ;.-.-.; - -.--- -.--- -.-..-.---.- --.-- -;~~;;.;;-~;~~.;;~~.~.;~;~ ..
r, ...\ . '
i/.. :. I I IIIAINT. I I I···························
~'l~~:JI SPECIFICATION ISUPI QUAN· IUMITSI DESCRIPTION QF IIORK IlEIIS· IUNIT RATE nOTAL ITEII

~,~fT L-.----- - - ~:::~.:~::::..~ ~ _~..~~:..~~~: ~::;;:..~~~:.
J.J}:r,~1 I I 16. D-6 CANAL TO kADAIIAU IIEIIA A'~D kADAIiALA TAIlK SlUICE/SPILLIIAI I
~';'I"A
~;~1 : I: 5." :HA :~;;~;;~;;;;;;;~;-;~~~;·;~~~-i;:;;;·;-;;;;-:-;:;~;;--··- ..._.... 3,179.1': 15,395.11
~~:';,t I 2 IBM' tnA3 IRlp.in to mil bund 1I/EF (onet • y'lr) 99.45 I 8,m.251"\••..:.:o.t\t
;;;;:<.:jl 3 I 125.11' 111'3 IDesilUno Iiono unal lonci In tWD y,arl ·25I1A3) 51.511 I 6,312.51;
:'!'1 I • I 95.rl IIIA3 ISruIlIlno llCClS1 rOld Ilon~ c,nll (onc, I Yllrl 125.511 I 1'1,667.5'
!': ~':~ I 5 I 261l11.1l1 111'2 IRUOYll of Iflt,r pl.ntl Iiong unll (onet I yllr) 1.51 I 3,9111.'1'
:: ::" ~ I 6 I lUll II/os IRI.ovll of Int hills .Iong Clnll (ann I Yllr) 2111.111 I 2,181...
;~ '::pjl 7 I 115••• '" IRIpairs to retaining II.lls (Onet I ytar) UI I 575.1.
~. :r'1 . B I I ••• '"'2 IRepairs to rubble pitching (once I Yflrl 2112.1. I 212.11:
~r~;;l : 9: •••• In'3 IRlpdrs to Itruc 1l5EA) h31& tonc (lIq\l!nti Vlrl1') 2,111." I B,IO'••II.

I
~+.,~?' II I 14.1l'·IK6 :lubricltlons to galel 14 I Aym • 1.75 kgl I''''' I 1,411.'.

~r 11 I 4.BD IlTS IApply Inti crass iv, paint to gltl. (ontl a y,ar) 131.1' 1 52••'.;
~;t;f'~1 112 1.'1 ISets IRlpl.cI "aod pl.nts on spills/Reo. (onci 1 I 4 Yllrl • 61'lll 2,••••11 I 3,••••'1l·
-L:( r In 4.61 IHA lr.,dlllall bUild clnning liPid (tllICI I ym • 2.3 til) 3,179.11 I 14,163.4"
I":. ,..:,1 114 51UII ,n'3 1[llIning 0/1 .plll channpII (onCI a y'If' 65.11 I 3,251.1l1
t.: :;:11 m ~5.l1l '"'3 IRepdrl to hnt bund IIIEF lonci I YI8fI 9"'5 I 3,481.75
: , :1'" r 116 ~5.11I· '"'3 IGraviling t.nk bund road (onci a y••rl 125.5' I 4,392.5.

'; I 117 4.1111 II/os IRPIOVI anthills on !lund (anti I Yllr) 211." I UDI.'•
.... ·11 118 6••1 ILTS ICI"n Oall graDYts/Paintgal' (onci I yurl 131 ..~. 1 70••••

i ·~.::fl ll9 24.~. 1"'2 IPainting Iluit! strut lonci • Yllrl 7.1l1 1 16B.'.

(:.·'f; :~~ 1:::: :;,: :r:~;::::,I:~~:e:a::t:; ~:u~c: ~::~I.y:a;:) ~:::::: 1,::::::
. '····21 122 9••111 1"'3 :Cluning U/I 0/1 spillll.Y chi (onci • Yllrl 65.BII I 5,85'.88.

::.: ~\;h 123 1.1. ,"A3 IRepalrs to spill III' (ancl! Ivery 5 year· 51'3) 2,11I." 1 2,m.'.
;.("::1: 123 1.5' :ltl ;Pllnung,Nu.ber Ind Station on slruclurtS 10m I yurt 151." :_.__..~~:~~.
·i,··...:~1 I I TOTAL 6 1 97,634.91
f.'··· ~'1I I I In..u ......'

;.' ..J ;~~~~~~=~~~~=.~~~.~~~~~.~~~~~~!: :TOTAl SHEET 4: 97,634.98
f~:~~jlsuPlrfision or canstr. 2.85% ITOTAL SHEET 1 I 187,149.53
:.;. ':'-/" IDrivtr • Equip. Operation 2.113% I nOTAL SHEET 2 I lU7,15I."
. lTrlYll • Blta IIIIOIIlnci 1.731 I . nOTAL SHEET 3 I 17',688.11
, .. IVlhltl. 0'" COlt 4.16% \: ISU~ TOIAl 1····_·..····,

,~':.~ "Adlln./Ov.r"uds 9.491 ISHEEr'mt3t4 1 642,"2.U

;:i;~{ ;Dtpr.Chtion V,"/Equip. 13.95% :contlnglndll :

.~. {: '1" Totll J~.26Zl I' 7.231 I 4',448.59
,. . I SlY 331 I I I

~i1.':{··: ..... I •::~:t~O~~~:~~m ~~::~:~::~
..... : • I I
~·.u~:.·c' • .
Wf.'!;~1 I I nom (lin) 11,828,195.61
l~.!:f-~ '. I I AnnUlI Cost/ftc' Rs. Jl2Bl9Ulnml S
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Some of the other important i t.ems included 011 the Maintenance
Diagram are:

The purpose of the tJaintenance Diagram is' to assist the
Divish.'\nal engineer and his staff in performing the PreventatIve
Maintenance Prog.ram for the scheme. Sepal'at,e Maintenance Diagrams
will· be developed for each of the t.welveDCOs, however, the
location of the tfolelve !)CO al'eas and t~he D and F canals under
each nco are present.ed on t.lle Giri t~ale Naill Sy~tem Maintenance
Diagram along with details of eSt"h DCO sel'vice area.

SECTIon VIII

MAIlfTEHAHCE DIAclRAI1 - OIRITALE MAIN SYSTEM
The MairlteTlance Diagram for the Giritale M-!,dn System is presented
on Exhibit VIII-i, The Diagram provides a means to identify all
of 'the major phYElical feat1.'\res cr.'tnprised under the main system
that will require m.9.intenatlce.

• Legend ident.ifying the various project features, and
symbr....,ls.

• Location of field operation units and sub-units
• Location of IV Quarters and Labor Line Depots
• Location of towns or village centers
• Number of ID Officials and O&M staff
• Location of rain gages
• Location of reservoirs and tanks
• Location of railroad lines, main and secondary roads •
• L.....,cation of Post Offices and Sub-Post Offices
• Locations of Telephones
• Name. lengt.h of canals and drains
• Name and leng toh .....,f t.ank bunds
• Lengt.h ....,f paved and unpaved canal or bund roads
• Number and type of structure on each canal
• Stl'llctures involved wi til ileadworks,. . inlet canal,

spillways, et.c.
• Service area of each canal
• Location of spills, spillways, sluice gates, etc.
• DCa areas and detail of D & F canals under each nco
• Location of anicuts and areas served by'anicut

the Maint.enance Diagram should be located in the IE's Division
Office and at each Field Operat.ion Unit. Each DCO should be
provided ""ith the Maintenance !)iagram fOl' the Main Syst.em, as
""ell as, the Maintenance Diagram fOl' their respective DCO.

.-

meet any

VllI-l

The Diagram should l'e updated and revised to
modification to the syst,em from time to time.
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SECTION IX

(URITALE SCHEMATIC WATER !HSTRIBtlTION DIAGRAMS

The diaSl"ali)S present the location and atationing of all major
water level control structures, l"egulators, turnout struotures
and bridges locat.ed alons t.he canals" In add! tion, tIle diagrams
present the location of planned wst.er measurement gages and the
service area in bectal"eS under each turnout structure off the
Main Canal an"i Branch Canal System"

for the Giritale Main
Wewa is presented on

A schematic Water Distribution Diagram
System (RBMC) and D-6 Canal to Kadawala
Exbibits 1X-1, and 1X-2 l"espectively"
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SEC:TION X v·

L('CATI()N OF I'C() AREAS FOR OPERATION AND MAiNTENANCE

Exhlbl t X-l shows the name, locatio)} and area of each DCO and the
respective canals that are to be opel"ated and maintained off of
the·Giritale Main System by the nco.
Table X-l Presents the details of tl1e Service Area for each DCO.

X-1
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=====================================================================

__________________ k _

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

------------------------~-------------------------------------------­~----------------------------------------------------------------~---

6.295
6.808

13.103

Sheet 1 o:f 2

16
14

30

163.3
129.3

292.64.712

TABLE X-1 v'

DETAILS OF DCO SERVICE AREAS

D - CANALS F - CANALS

D-6CTo road 3.541
D-1/6 1.171

Total Kadawalawews DCO

DCO LENGTH COMMAND
No./NAME NAME KtJ AREA (IIA) NUMBER LENGTH

------------------------- --------- --------- --------- ---------1 Puranagama LBMC 3.596 266.7 21 8.973
RB-1 1.826 72.8 2 0.875
RB-2 1.062 91.1

--------- --------- --------- ---------Total Puranagsma nco 6.484 430.6 23 9.848

2 Agbo ·l)-1 0.250 22.9 4 1. fZJ82
D-2 0.915 39.8 9 1.1Zl75
D-3 1Zl.96fZJ 24.3 3 0.433
D-3A 0.786 22.3 1 0.107
D-4 1.723 113.3 18 3.107 .
,D-5 1.296 45.3 4 0.960

--------- --------- --------- ---------
Total Agbo 5.930 267.9 39 6.764
=====================================================================

3 Mahasen D-7 2.912 148.6 28 8.428
(Down t.o D-8 0.713 33.5 6 0.732
km 2"'912) --------- --------- --------- ---------
Tot~l Mahssen DCO 3.625 182.1 34 9.160

4 Jayanthipura D-9 1.037 34.0 1 0.488
D-H'J . 2.595 128.3 17 3.562
D-l1 2.928 118.6 12 2.120
D-13 2.805 238.4 26 7.024

--------- --------- --------- ----_.... _--
Total "layant.hlpurs DCO 9.365 519.3 56 13.194

5 Kadawalawewa

6 Unagalawehera D-18 0.690 16.5 1 0.099
* D-19 2.816 156.6 33 9.342

It-20 1.326 48.6 5 0.569
D-21 0.300 28.6 . 1 0.098
D-21A 0.982 39.7 2 0.244

--------- --------- --------- -----... ---
Total Unaqalawehera DCO 6.114 290 42 10.352* Service Area above LB-7
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•

4.891

4.891

8.089

7.012

7.012

8.089

7.598

7.598

102.275

16

16

29

29 .

24

15

15

24

Sheet 2 of 2

378

F - CANALS

v

112.0

135.6

135.6

183.7

112.9

183.7

152.8

152.8

3075.3

X-3

TABLE X-1

3.260

1.333

3.260

1.333

1.910

1.910

58.765

D - CANALS

DETAILS OF DCO SERVICE AREAS

I

=====================================================================

D-6
(Up t.o Kadawala)

Total Perakum nco

Nagap<...,kun8 1)-12 1.593 33.6 2' 0.137
(Pulat.hisi) 1)-14 1.143 31.6 2 0.186

D-14A 0.570 13.5 1 0.159
D-15 0.701 19.0 :3 0.351
D-16 0.854 23.9 4 0.396
D-16A 1.1319 34.4
1)-17 1.507 613.6 10 1.023

--------- --------- --------- ---------
Total Nagapokuna nco 7.381 216.6 22 2.252

1)-6
(Below road)

Total Bendiwewa DCO
------------------------------------------------------_.~----------------------------------------------------------------------------------

D-19
CBelow LF-·7)

Total ~atali6dta DCO'

TOTAL GIRITALE SCHEME

DCO LENGTH COMMAtlD
No./NAME NAME KM AREA (HA) Nl1MBER LENGTH

------------------------- --------- --------- --------- ---------
1 Chandanapokuna D-2~ 1.809 59.3 9 1.603

D-23 1.858 178.5 35 7.427
D-24 1.567 53.4 4 0.982

--------- --------- --------- ---------Total Chandanapokuna DCO 5.234 291.2 48 .10.012

8 Purana Muslim D-7 3.411
(BeloR PalUgaSReRs)--------­

3.411

L
l.
f.
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, 9 Perakum

,
10 Bendlwuewa

f

I 11

I

I
I 12 Hatallsata

,
------------------------------------------------------------------------------------------------------------------------------------------
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SEC1'ION XI V'

CONCLUSION ANlJ RECOMMENDATIONS

XI-l CONCLUSIONS

Based upon the Annual Maint.enance Plan for the Giri tale Main
, System, it )18S been detel'mined by detailed analysis that the

annual cost of maintenance will be apPl'oximately Rs, 1.028,200/.
The service area of t.he Gil'i tale Scheme has been recently updated
and found to be 7,240 f,cres (2936 Ha). therefore, the annual cost
per acre will be Rs. 140/Ac «RB., 350/8a).'

XI-2 RECOl·JHE.lIDATIONS

The Annual Maintenance Plan has been developed for use in the
Pl'eventative 'Maintenance Pl'ogl'am after completion of the ISMP,
The goal of t.]le Preventative t1aintenance Program is to provide
adequate maintenance after ESI has been completed so that the
irrigation systems can be sustained in working order without
future need for a major rehab!li tation prl,.")gram. Inorder to meet
this goal. adequate funds must be provided by t.he G05L to the ID
fc..")l' this P1'eventat.ive Maintenance Program for the l1ain System of
eacb scheme. Pl'esently, the GOSL is Pl'oviding Rs. 50/8C for
maintenance of bot.h t.he main and distributary systems. Assuming
that each I'eO will eventually be responsible to maintain the
dist.ributary system (I)-canals and F-canals) , then, G05L must
allocate an annual maintenance budget for th~ Giritale Main
System of Het. 140/ac 01" a1'Pl·l....,ximately Rs. 912'/80 mOl"e than the
present annual maintenance budget provided'. llnleset this annual.
maintenance budget. is Increased the goal of sustaining the syst.em
will not t,e achieved.

Using Gil"i tale Scheme as an example, the following suggestions
are made:

• IMD/II) JllUst. 'prepal"e a 1'1'1.."'1'08al to the GOSL l'equesting
the add! t.ional funds be allocated for ,t.he Preventative
11ain tenance Pl·l..-,gram.

• USAID Jlnlst meet with GOSL to ensure that tht.
requirement in the' Prl..-,ject Paper l'egsl'ding t,he
Preventative Maintenance Program is achieved and that
adequate funds required for maintenance of the Main
Syiltt.em are provided annually to all the schemes in the
Project (ie. Parakrama samudra, Giritale, Minneriya.
Kaudulla, Gal OYa, RB &0 LB and Rid! Bendi Ela Schemes).

• HiD/IV to f01h-,w up 80 that t.he funds become available
wi thin 'the LOP so t.hat the Preventat1ve Maintenanoe
Progran) can proceed after I SMP .

XI-l



XI-2

• The follo~ing principles are' recommended for successful
implementation.

• In the mean time present budget allocation should be
prioritized to implement the more essential maintenance
works as outlined under the Annual Maintenance Plan •

Planning and training sessions to be conducted with the
active participation of all relevant people. SimilarlY
monitoring and evaluation procedures should be
developed and irr?lemented.

provided with relevant 'Job
t.hem to pel'form their duties

Tlle wor]t force' is to be
Description' to enable
diligently.

Establishment of Maintenance offices/centers at
convenient locations. Tlle10e can be easily lOlcated
wit.hin the operation centl'es of in the near proximitv
to curb expenses on Securi t.y and upkeeping.

Minimu~ re~uirement of skilled work force. machineries
and implements should be assigned to each maintenance
units.

.
... The DCOs should commence to implement the Annutll Maintenance'

Plan for their respective distributary systems, initially
'. '. ' using some funds from ID along wi til th~ labor force from

their DCO.' EventuallY, the funds provided by the ID to the
DCO should be eliminated with DCO assuming the, full
financial and physical burden of maintenance for ',the
distributary system.

• It is suggested that the Annual Mai~tenance Pion for-DCOs be
prepared during the LOP to assist each DCO in implementing
their respective preventative maintenance p~ogram~.

The Annual Maintenance Plan for Parakrama 5amudra, .
Minneriya, Knudulla. Ridi Bendi Ela and the Ga1 Oya
Right and Left Bank Schemes should 'be developed over.
the LOP after ESI/PR so that the maintenance cost of
their ('espective schemes tollil be determin,ed and
apprQpriate budget requirement can be submitted to GOSL'
for funding. .

• W11i7.e 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 tile ultimate ob..1ectives.
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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 a's site
allowance, reimbursement of travelling oost,
overtime/holiday payment, study tours, foreign training
and staff-exchange program. Wherever applicable
commendations to promote to higher Balery scales is
another tangible benefit.

Senior ID staff must recognize the maintenance works in
par with other development wOl'k and they should provide
all guidance ~nd encouragement to the field level
staff. At least, quarterly Range level plenary should,
be conducted wbere the maintenance accomplishments and
constraints could be reviewed .
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TJ'anami tt.ec..1 hert.,,=wl th J f' a c .."'Ipy of t'.he F Ina1 He",,')J't f ....,., t.he Anumll
t2alnt.enance Plan r"",.- t:l,.,~ PU1'{lnaRnmn "CO .iIi t·h ..... tar! t.ole Sche,"e.

Shel~dJa h''l''~c thnt. Ulie Hel'"rt. mid F.xhJbll:(1 ,.,111 p1'......vjde the
neceetl~I··'· Infr:'l'm{lt..l':·/l t~ ....., t.he nco t.·... ooolg1: t.I,~nJ t.;.'" ·,.·o.·l'y.....,ut. t.h~

PI·event.al:Jv •." tJaJllt~elltm'"!~"! 1'1""81'onl ort.~"I' mH .1" •.:',•..,ntl;\l,~t.o.?'d nllt' t.ht....
I GNP 1~ I.'we l' .

nlVlrdlll.
Colombo
'o,on".~a

Scheme-

Ulagl'nm-

~.J111Y 8. 191H

(01'1 t;nler]~n

G.II'Jtnle Sch.~n)~ tJnlnt.en:'lnce J.U:HH·nnJ - Main
$YI~t.em

Annunl tJ:'Ilnt-.e.H'lI ....~t...
f-'tll':mngrtma nco
r.a t·'\ t:nl e Hch(·mr:."!
f'ul'anngnma lU.:O
G,II'lt:nJe SchenH:" Wnt".(")' Ullttrlbllt:h... li IHnsram
l.lntJG t:;yt~ t.em - l'u I''':'la~nmn Itr,:O

Annual tJalnt~en~nce Plan nnd C06t for PUl'nnngama 1)(:0 No. '
1 1n (ar1t~81e g,.:'!hente,

Exhit1it 1-1

ExhIbit. V-l

ExhIbl t. IX-l

Exh1b.lt~ VI1I-l

Brig, S.· Piyadf.JFJT.t.
Dy, Dir..::ct,(.' .... of Ir.~ifJ1.ttit",)ra

Po l ....TIll1.t i.·'.\w.~ l?~r'e~ ':,
I

Dear MI',

Subject:

.; .

.n

The pl'epara l~ 1,:,u .... f the Annual tin In t.enancc:" PI nrh~ ft"'l' t.h'~ I·ema.llling
eleven IJG06 in (Hl'it~nle Scheme :u·'::" JI1 1'I'('I~J'r;:-tHJ rtnd ",I'll br;:­
8ubnJlt.t.ed t:.,,,, y .....,u all t.hey hec,,"'nJe :lv;:,llahle, It. Ie ~,:pect~ed\that.

,all remall1ln~ '~even V(:(J /\11"":'11 N.~Jnt.ennlJ'."'~ I-'l~lJ" for t.he
(Ul'itale S'.:!heme ",jl1 be e"bmlt.te~' by t.he J~m' of' AltgllBt~ 101H,
Similar Tiep'."'Il't.g ah'ln~ ",1 t.h ExhJ hI t.6 ",111 be prepared f,,"lr all
eleven IlG06 f.':'.'" ".hat. y .....,u c.an officIally pl'r;:-(t·~nt. t.hem ·t.,. t.he {)CO
pJ'eeiden t.g as (",ne .;-f t.he r ....,rnJal d ....".:~lIment.(J t.h.~ 1n ",1J 1 hnnd t,"veJ'
to the UGO.

(':iDD SHELADIA Associates. Inc.
ORO Consulting EnginE...ser8 IN'ig9tionSyBtemB We JBgElI i IElf"1tR"oi~

1:JpJ: 35/1 Gregory's noad. Cololl1bo 1, P. O. Box 187", Colombo, Tel: 5960311

I..,
I.

I
t 'l'be fc.."'Il.h-'l/l n~ Exh.1 b.I t:t~ n I'e J nc hllh'!lI ": In the RepoJ't.· n 10JUJ tIl t.ll

.' detia!] 6 ""'If "nuun.1 r'lnln t;t.":IHlUce·, U~~i' t~ll :

I
I
I

I t. Is reC(Imnl'::"nded thn t. the R~l'l..,.·t. t"le ,11 e t~l'l hu t.':.,,:d t.•,", t.he J~el",p.le

I lis1~ed ~t t.Il,:) end ,)f U,l(1 let.ter, The IE HI'. !~, 5t.":I~ ..u'n(:lla c,,)l' t.he
TA rel3p'.:'IIlu.lhh., j'("I' \.hl0 nco Anllunl tln.lnt'.:'IHUI'.:",?' l'l:m, tJr,
Am~l'ngJJ)ghe, ~h(lllht ..... rflcl{t.lIy tll.·I\ '.w~~r trlt.'i ('opleo ,-..,r t.he nepor,~

I
to the 1'GO f'r~6j\h,"'nt. nr: th~!' fl..,rm::ll mn.lnt: ..... ncH1(·c:" dOclIm'....ut: pr",,,,vIded

. ~YI tl··!~e!·t In, 1~l'~lTJA ('h .....,\11 ()' thel
t
') cnl·O',,~... rtl.1 Jy) '~'r':IPl,ntln t.h,:'" tloc(; "'''1),.' t.ht"!

• " l1.X L I.' ~B. ~ltJ ",.,,! . nfl, 1.....,11 '. h"!. III1tH'. .:,,, .t'.HII"'1,:" .,'n; uno
developed. It. may ht' 1lt.'!ct'!61H1ry to t;rnns.l:'lt.J,,1o e....,me. 1,,"'1.1' (;I,e t.~ble8I:.. for 8s81st.ance ~.,~) the lJt:o,

I
I
I
I.
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.""0 SHELADIA Associates, Inc.
"Rq
t:ia:"l:J:

• Fl.lrthel"ftlt:lre i. t if] rr-=~()m""~Tlrjed th1.tt a F.: F.l ie tl)rac~ be prov idp.d tr.J the
DCOl9by tta,=, ID in iITlI'lenJ('~ntirJg t.h'::BfOJ ArmiJal 11ainten1.tflce Plana ao
that a smooth trarlsition can take place from ID Haintenance to'
DCO Hairltera"J.flce In t.h'J next 2-3 y"~arF.l. 111.dntellarlce fUflde can
gradully be Rith~rawn from the DCQ ~urinR thiF.: trsTlF.:ition period'
aft~,::r liS I "'-.'l'kl:: T.H"('~ t,:olfl(,1 ~ t,ed r.m '-\ 1. J f.o! Ul'~ D and F co!IlIals 'Hld,:r
the DGI). j 1:..
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Very tr'Aly y'·,".trr:;.

AI1PPGlJCO.C:FL '.
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E5T1J1ATE OF THE EXPEtiSES NECf!;SSATlY TO BF: HWl1HRElJ
FC»R ANNllAI., MAl NT. 1·'I"Atl·- f'OTU\I1AHAtfA IJGO (2 Sheet.s) .
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QUANTITY ESTItJATE «(. ah'~~t.o) .
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Under the ISliP t.he Annual 11",1 U t.ennn(~'~ PI nil and cos t. 'HU,~ to be
developed c.·wer t.he fJOP t"",,~h y,~m' ~.ft.~~l· F.~1 W"l~ j mph)m,:"!ut.t;'!d so
that by t.he end of t.h~ l:n....h'lcl". t.h~ t.'...~t:n I. ("1I)\la1 ·'·la.tnt.€!u"'llce Pinn
and relative cost. "10111\1 h.we b':"'!en t~nt.::lbl.lBhed· fOI' the eut.h'€!
scheme. ] t. was envltd~~tH~t1 th", t. U,e Anum'1. tJ:.:llnt.enance Plan Wl.:'luld
be divided in to t.wo cat€!gorles of work. n::lmely:

• M:.:lln Sysl".em, .In ...~ludjn~ Inlet. (::.n:-\.1.. f-llu,...:~on, Tt'ln)c
nund~, Spl.1 hmY're nnel Un I II :m,1 H'·nI\t.'h (::In:l 11~. Th~ nta I u
systen1 tc."l \ll:"'! '."l"':"'!t'at:ed and mn.1nt.",.ln'~d by t.lle I t'J'lgat.loJl .
U$j,)al'tme:nt: under GOSI" fund .ln~.

• n.tst.rHlut.{U·Y' {;y~t.em, ltH~IU,UIlf? t'.hf:"! n-(,~"lIlnlR, F-canf\)~

nu,' r I ..'! 1cl lll·nllll'. TlH" etll,l.t·\I''''.:II·y 1·~YI, ...."m t.('1 b,.'
..."lperat.ed £I nt' "'''' Jnl;a Inl;"!d by the Ul s l'.r1butary Ganal
Organ l;::att ,.)n (DCO.J t·e8p,."n~.' blf'! for th ...~~e re~pect.l ve II
and F cannl~.

SlnclL~ Carl t.ale Scheme I ~ 6mall and m';let. ,~r the I'Jain and BJ·an,.:!)}
Canals had l1een l'eh.,blll t.At.ed uJl,1er' the :1 tt£c·l. t S'W8 and 19f1£l RSJ
pl'(,"lgl'am 1 t. was de'"lded t.,,, t1evel'.:'Il' t.lle Annua 1 l'JaIntellance Plan fc.."ll'
tbe (UI'l t.al~ Scheme wi toh t.he ,,,vera 11 f,,"lhJe'~t.lve t.f.:l est.al'll ish t.he
cost neceSfHU'y fOll' t.he Irl'igat.i'~n VeJ'm·t.ft)~nt. t.(') Bust.ain t.he Maln
S1st,em and for t.he 1IGO' s t. ..... sust.nin the U1E:t:l'ibuta,l'Y Syst.ems.

Tbe developnlenl~ of l'.ht~ (;lr.lt.ah~ Seh':'ln1fl N\\.tn SYflt~em N."'lnt.enance
Plan and c""lst. Has prepared And s\lhnll t.t.ed tf,,"l t.he Il'l'lgatlon
Department. in a. {)l'aft Rel'l,,"l .. t. f,,,.. rev jew and c,.)mment.s '",n August
17, 1990, E,;hlblt. )-1 I:H·e8ent.~ t·he r·ln\nt.en\\n'~e Dia'JI'am fl,,'))' t.he
MaIn evet.en) '.:'If t.he: (H r.t t.al e Scheme. Th~"l h'll~\\ th'J) l,,1f all t.welve
(12) 1'C:06 are ~hr.,wn '."1" f:'.h'~ 11",t'Jlt.~"!tHUlc','\ U'n~l'am nh"ln~ wit.h
I'JnJnt.etH\tu·Hi'l Uat.n ,,"In til'.''' Un.t" nyret.,:,nl n.~ ,,,~.. '1.1 "''' ~t"!.H'H·nl. ,'nt'.n f ...')I'
tbe t~welve !)C:Os.

Subs~qllently, it waJ decIded to prep6re a sample Annual
Maintenance Plan fOl' '~;~e ';l.t' t.he 1)<:O's In t.he Gil'it.ale Scheme so
that. c ..."lmment.~ could b .., •·....(!~'l1ved b~f,'I·.) I'J·~J':1J'jns. t.h~ F'lnn f',"I" nll
of the l'enmlnlng eJ.ev~n [1'.:0' po j n UH\t. t;chenle. PUl'anaganH:\ U(:O ,,,al'
select.ed at' t.he f 11'Bt. Ilt:O t..."l prel'",re t.he Annual Halnt.e:nallce Plan,'. .

Tht's l'ep..."ll't theref..."l1·e pl'egent.~ t.he Annual Malnt.enance Plan fol'
the PUl'anagan1a llGO (J,J:~r'J(:) ':.f t.he (Uri t.ale S'~heme ~hlch i8 t.","l 'be
opel'at.e.d and iI1aint,aln':'!!d by t.hnt. J;(:O.

The Annual Maint.enance Plan f,,, .. t.he rem",lning eleven 11(:0' 8 in t.he
(HI'1t.ale Scheme is .. \md,:,,:l' pt'epa ..at.!t.:.,n llY t.he C:on6ultant. in
coopel'at.h"ln ,,,it.h II) TJ\ St.a.fJ' .f,:or N,,~h 11(:0. Th'."et::- l't?!spe,.~t.lve

Ma.lnt.t?!nnnct.?: FInn'" "', J1 "'." I?uhnl't.t .... ,. "'. '1..... 1H nrc UH"Y tl.·~"
CClml)l<'lt.edr,."l.· ~uhnlll t.al I.:. "H~ 1""'1">'." h'," '1f~1,1 I.1I'1·I,."."I'I~.
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SC:OPE OF l-'OHK UtHlfW (H H11'M.,R f'lJ;//\IIMMIM ur.:O
tJ/\J n1'F,rlAtlGE PI,AU

The Annual Maint,(,:lHu)C~ Plan f'.''I)' t,h~ Gt 1'1 to~ L~ J-'lII'aIHl~ama 1»(:0 has
been divide"" Int,o tohe f\.~llo",Jn~ Ult'e~"! t.Y'I'~fl of canale in tohe
system:

Type 1 ])-canal. (Q >::k~f~ dO~" f:1r~: /\::-!:,,,,n/\ ~Ul('~.lfll\)

The canale in t.he f'\lI"~n~gama Ut:O t.ha ... faU unl1 eJ' t.hJs cat.egot'y of
canal are:

,. LBMC: - I, = 3. M.r~ltPl; /\ = ,., :-11(' 0 611 A
I RB-l/J.l13MG - JJ = :1 • fl?6knl : A = 7t~ 0 f11IA
/ nB- 2/LBl1C: - L = .1 •HE; ~nt PI : A = HI , IliA

TYPE 2 F-CAHAL «~>JCf6 C~if:!ft't: A>JMfA d',cUlA.1

Tbe canals in t.he Furana~ama nco t.h3t. frtJ 1 under t.lli.~ oat·~Rory of .
canal are:

LB-2/LBr1t: - L = 1('. 69ZItm ; A = i1~'. 6 J)A
I RB- 3/LBtW L = ~o ~H'lt;nt: A = :n . 1 111\

FC-l3/LBMe: - L = ~, . 6 ::llr1k III ; A = 2H.~ IIA
I RB7/LBMC - I, = ~. 6::mltnt: A = t~~. :=t itA
.' RB6/I.,BI1G - IJ = o o·433km: " = ~!~! . ;'1 111\
I RB- 5/LBMG L = 1, 2Z"Jltlll: A = ~!{I • a 111\

TYPE 3 F CAHAlt (Q )I('cfs df~f~: 1\ :'0 111\ dr-, ,,1\ ).

ThE'! canals j n t.h"" PUl·:.'ln:1~nnH' flGO '".h:"lt. fnl1 11tl1"~I' th' rt f:,n "'~Jtol'Y (....r
canal are:

FC-l/RB- 1/},J~M(: - IJ = 1(' 1f.lf'8km: l\ = 14.2 Jll\
FC-2/RB-l/LBMG 1.1 = 1(1. 177Jtm: l\ = 16. i! JJI\
LB-l/LBMC - J.J = 1£'. 978km: A = 11.4 JJ/\
FC:-l /LB- 1/LBJ1C: - L :: ,:, . 41218km : A :: 4,0 Hh
FC-l/JJB- 2/LBMC - L :: 12' . 45~ntm : A = 8. ~, HA
LB-4/LBMC - I, = 0. 432km: A = 14.0 111\
FC-l/LB-4/LBHG - I, = 1(' , 3661cm ; 1\ :: 1.6 11/\
FC!- 2/LB- 4/LBMG - I .- " . ~~7~'knl : A = 3. i! IIA, -
LB;..5/LBMC - L :: ~,. 36[)km; A :: 6.7 11/\
FC-l/J,l~- 5/J,BHG - I, .. ,,1. 1 ~! ~!'tm: " -: ~ • C;:' IIA
LB-3/ LBMC - L :: ~, • (i J ~I k PI : A :: Hi, 'f IIA

/FC-l/LB-3/LBr1C (J = e.1a~lkP1: A = 1.6 IIA . '.

RB-4/LBliC ' - L = ~,. 2~Wkm: A :: H. (I I1A
,FC-.l/RB-4/LBMC - 1.1 :: ",. 1""'It Ill; A :: ,~ .e' nl\
RB~3A/LBI1C 1.1 :: ~ .I('f' fiJt P1: 1\ :: 7 0 ~I IIA
LB-1A/J.lBM(: - I, ., 1;' • l('~i "ltnl : " =' r;, •:1 IIA
FC-l/RB5/LBliG I, :: ~'.IMikm; A o. r. . 1 ""

Jl- 1

/./

'j\J
.
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The Annual Maint.enance Plan' f('tl' t.h~ PUI'an9~AfI1e1 nco ''''111:'b~:;';,:'::, ;',
develop~d fOI' each or t.hefte t.h.'ee cnt~~Rf,,')1'iet' of canaln.:·:'Th~":;·);,.!.:::

location of t.lle canals under each of t~he categories incllld~d Oll'/;":~;;
, the . Purallagama I)CO' Maintenance Plan is indicat~d. Oft· the ,;.; ":','
Puranagama Dec» Maintenance IJiagram sh..,Im on Exhibi~ VI,II! ' ..... L ".,,~, ':::';':':'1

. . .'. .' :
A summary of Puranagama I'CO (:anal Maint.enance Data ls ehotfn .'on ,.'~':>-"
Table 11-1 tllat followe: . , I,,: ...: .. 1.
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ANNHAL MI\.INTF.Nl\tR:E PI,AN n(:(. F.wtJM/\TJtm erU'l'ErUA,

Qunntities fOl' developing t.he I\nnu:ll MAint.enanoe Plan and oost.
fot" llC:O's aJ'e based upon t.he ('!t\t.Jmat..ln'l cl'lt:('!I'la establit\hed for
t.lle ISMP :"m'sl)1,:nlll 011 T:.ble IJ)-l, ))J-?' and IIJ-3 fett' Types 1,
2, and 3 oanAls l'esp.ect.!vely,
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Ee t.1mtt ~.ing
(:rltel'la

10 m"3/klli

Ill. ~'tlm"3/v.·
0. HIm "3/VI'
0.0f1m"3/Yl·
~I . li'i!!lm "3/Vt·
tel. J ~!hm" ::I/YI'
".l(IJ~~m"~/Y'"

0. C:'5m '. ~/YI'
f' .Il'25m" 3/VI'
llJ.~125m"3/yr

t;l.Ii'~!5m"3YI'
Ii'. 05m~ 3/yr'

F.fI

l,n1

\InJ t.
Rnt.e

m: ~I

1,,"3
m'3
m"3
m' il
m" :1
m"3
m'3
m"3
m" :1
m"~

km

m-a 50% len~tb 3" depth

km 20m-3/km•
m-2 20%Area Avg. W=4.52m

kg 1/4 kg/gate

Lto 1/2 Lte/S3te

km 3 Nos./km

118

Ft'~'lU""""""
I.... r tlnJ nt,.

111 -2

'."mee a veal'

('In~,.'~e Jn 2 Y1"S

.... n'.~f.~ ,,, !'. V"'1

...,n ....~(!! Jn h VI"'"
('In..:~~ .\ n r, "1"1l:

......nee J" ~! V 1"S
'.'n.;''!'! In [-. V"S •
'....n'~~· t n ;~ ,., "R
f""n'~'!"! In!:' y"n
\.",,'.:'e J n r, Yl'~

\."'lnce in f, V.·~

......n..:·e In 2 y'"1l:

......,,~~ J n !l Vt'R

('I"":!~ Jn 5 "'1'"

ANImAl, tJAJtITfi:NANGF. I'I,AN t1eo F.:;THll\l'ltlf; f.:Hl'J'ERII\
TVPE 1 1»/(: (Q>i' f:FS ,~( r,~' eJ's.»

Type of HaintenrjJle~

Tnhtl!"! .111-1

9 Repairs to I'.·y Rubble P~""k Jnp;

Bl"j~d8e~

Regula tot"S
TO Structm"e6
(:hl. Proflle6
Drops
Bath ~H~ep6

Culvel'ts
Check/End St.!'uctures
F.P.T.O
Div. B('Ix
Drain <:.'06s/5pl116.

1 Weeding Cttnal Bund

2 Ea.·thwoI·k on n/C: 1'''p,~ 1

3 Vesl1tlng Along Canal

4 Gravelling Roads

5 Removing Water Plant~

6 Lubricat.1ng of TO Oat.1!"!

8 Removal of Ant nUle: Ft"l...m
,Canal Bunds

'7 Paint GateR "/AnU (:l'oll:sh...n
Faint

AMPDCCJL

12 Repairing Retalnln~ Wallll:

10 RepaIrs t\. canal UnhtJ(

11 Repall's t ., Rubb.l~ r',1 t.dtln~

13 RepaIrs to 5t.rue t.uJ"e~

,,/1:3:6 Concretft

,
!f
I

I,

I{
I

!{
I

!l

ii"I :
I '
I
I

:1.
.
•

11.
I

1
I·

II
I
I

If
I,

.,','



Fort t: 1mtltl n"
<':1'1 t.er it'!

1/e1 kg/gat.e

3 Nos,/km

~',"l,oIHm' :i/YI'
H. "';!!~m' 3/YI'
0. "5m" 3/yl'
"'. ~J45m"3/yt'",. "'J 2m" 31~1'
".f1fo2Bm"3/yl'
".~"'6m"3/yt'

'.'" ~',~f,m" ::tty I'
~'.t('JZm"3/yl'

0" "'2m" 3/Yl'
e,025m"3/yl'
~.0JZm·3/yl'

JIll'

Un , t,
Ifnt.~

m":-I

kS

km ·15m"3/km

I,m

Lts 1/2 Ltg/gate

km

m'" 2 ,20%AI'e8 Avg. W=2, ((18m

F.A

m ':,
n," a
m"3
","3
"," 3
m"3
"," 3
n, ":i
m"3
n," 3
m"3
m'il

F "f''1 ""1""'Y
...... t':-llnt,

111-3

('IilCe J n r.. y I"F:

'."111'.".' 'n :.~ y,'r.
')IW.,'" .1 n !\ y,'"
on..:!'!'! In (; ,.·t'~

!,."n(!'!'! 1n 2 YJ'~

':-tH~,,~ J n (; y I""
t"IH~e J n 2 YI'"
,,"n..:!e J n t:, "'I"ft
on..:',,'" J n f.. y I'(t

t"'Il'~e Jn f.. yt'ft

'''I1'.:~e 1n {'. VI'S

!,."nce In 5 ~1"8
':'In'~e .1 n f.. Yl'8

T:"lll'!'! JJ .1-2

ANtWAL tJAJ NTEtMtlGE PI~"N )1(:0 ESTH1ATHt(~ (:RITErd A
TYT'F. 2 F/t: (C~,. 1 (:FR Q(il (:Fft)

1 We.eding (:an81 BIlnl1

2 Eart.h"oJ"k on F/(: Type 2

5 Removing Water Plants

7 Paint Gat.es "'/Ant.i (:r('l~sh''IIl

Paint

6 Lubr.1cat.Jng '.:'1t TO (';at:~...

3 Desilting Along Canal

4 Gl"avelU;ag Road~

a Removal (,'"o~ Alit. 11111£c F...~m
(:anal Bunrls

9 R~pairlng RetainIng Wa]l~

10 RepaIrs t.o eanai llnlng

11 Repall"s t.o RuNlle Pi tchlng

13 f(ep::!J's t.!,.l St.l·U!,.~tun'"

,,/1: 3: 6 C('lncJ,,,,t.~,

FPTO
BI"!<.lgen
Regulat.('Ir8 .
TO Stl'uetures

. ChI. PI'!,."Ifiles
VI'OPS
Bat.h St.eps
CuIvert.s
Check/End St.I'uct.ure~

Cut Throat. Flunte
Vt'ain Cross/Spills
Dlv18.1('1)} Box

12 RepaIrs to!,."! n.,y RuhblE'! Pn ...~k.'n~

AMPilCOL

14 Replace "o.:,den gat·.es
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lU-4

T8hl~ Ilt-::t

FI'equ't'ney UnJ. t. Es t,J ma t.J nR
I.-.r Nnint, fla t,e (:rit.el'ia
--------- ---_. --------
t,u'~~ n yeAr , lIa

once a yeat' km {) m·3/km

once a ye::ll' m-3 512'% lengt.h 2" depth

~"n..~~, n y~'nt· km ,I r,m ~ :Vkm

',:'Inc~ a yeal' m-2 ' 20%I\I'ea Avg. W=1.29m

., :< y~"nt' k~ 1/4 ltg/gat,e

.."'neO;.. 0 y.;'!nt· l,t,ft 11? I,t.s/J.!:." t.e

'..·.'l'~':' a y'''''''' km ·3 tl.,,(': ,/km

':"l\~'."'! n y,,,~ t' I,m Hfl . r'/1Jm

':·n·,~"" :'I y':"nJ' "lt Rs. 4/IJm

,,,n'~,,,, :l Y':'::ll' h,"2 1~''?:' l'lf AI'ea

'-'JlI.~"'" in " Y"~ h,"2 R~. 6/m"2,.

vnt'l .~~ nl' :'

ot"'~~ JIl !;. y t'r. m';l ", HJ ilm" ~/YJ'

on'~~ In !.' " I'ft m"a 0.0'!5m"/YI' .
',"n',,~ In 2 YI'8 m"a "',~22m~3/yt'

....,n·.:'·.!' In [, ~. J'E: m";I '~. ~1~'fim" illy t'
I.... n·.~·.~ in l! yt'ft III "3 0. ~'~"m" ~VY1'
';'lnc~ 1n !' ~'I'~ m"~i ~'. ('~Jam" 3/y f'
·;'lnl~o:."! in 5 Yl't' 111'3 0,012m"it1YI'
'':lIlce In [) yt'ft m"3 0, <:'f{'6m ~ 3/y ..
':11)'.:'~ tn 5 !I 1'1' 1'1"3 ~, . {II hI" 3 IY I'

....,n·~e JIl l! yt'ft m" 3 e.f.'''3m"3/y1'
onct:?: in 5 y,'s m"'3 0, fe'~J6m" 3/y1'
.....,nee in 5 yl's h'" 3 ~', e12m· 3/yl'

,,"nee In 5. YI'!'t EA

AmWAI. tJ/\ItdrF;tll\ii~:r; "(.AN llr.:O F.!;THJATJNr.; t:lUTF.:RJA
TVPEr~ ?/C (Q>~ CFS Q<1 CFS)

Bl'idges
Regulat'~rs

Tel Structures
ChI. Pl'ofUen
1'l'OP8
Bat,h Steps
Culvert.s
Check/End Strw"t.\U'ee
Cut Thl'oat Flume
FPTO
Division BI."'x
Draining Cro6~/Spjll,

Repairs to Ilry Rul)ble Pa(lklng

Repal1'S t.•.) StrU(l(;UJ'':'1l
"/1:3:6 (:()))crel.e

2 El'lrthHol'k on FIe: Typ~ it

3 Desl1tJng Along <:an~l

1 Weeding Canal BlInd

6 Lubrlea t.1ng 01 TO (';a t,e

9 Repail"ing Ret.alnlnr. ~'nl]~

8 Removal of Ant, lUlls Ft",'lm
Canal Bunde

4 Gravelling Roads

5 Removing Hater Plants

1 P~int Gates wlAnti Crosslon
Paint

AMPDcelL

I
I
(

r.

14 Replace wooden gates,

I
( I
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r
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I
I
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I
10 Repairs to canal lining

11 Repairs tl.'" Rubble Ptt.d)jn~

IllI .' •ri,:,if 12

18

- .: '1

- 1

- .

=



1V-1

The ualk t.hl·ou~h m:'lJ"t~nan.;'", "lll'V-:'Y J'll~ovid"!8 UU'Cl!'! .....bject..lvoe
depending on t.he nt.nt.Il" ~... r Rf't n.~c·:"ImJ).I.1"h'."'!d. n8 £01.10w8:

SECTION 1V

WAr.lt TIIROl1(m 11A I NTEtfANCF: f:ll1RVEY

Field notes providing all dAt.a ",~,,"'llect.ed d"rlll~ tht!! Halk t.lu·ou~h

slu'vey for I:he PUl'anaRAma 11(:0 hov•.,! hl~.?'n .·.).... ('In1t.;~d in h....und field
books And A!" .., ava! ~nhl~ .f,,"I· .·"'Iet·,.':"c....,.

"

If ESI bas not "'!!Jen complet.""d t.he walk t.hrough maintenance
SU1'vey Pl'ovide8 a mealu~ t.o det.el'mine t.he existing type,
numbel' and lengt.h ..... f ftt.•·'H~t.ul·~n and t.llo,;-: nddit.ional new works
t.hat should be j ncludl;!!d Jn . t.h", Ef'l tl.,.·)t PI·o~u·am.

1.

"he unlk t.1H·....ugh mrl In t:t~IH"W~': "" I'V~~Y ,·.h •. )U '" hI." '.·I."'I\t1ur.:~'.e~1 hy t·.he
T.A. ~'eBp('ln8ible f ....,r thnt. ~('!ct.h~n ~"'f t.he CAnal syst.em In
coordlnat.ion Hi t.h t.he (l.....n~ul t.l:Ul t.ft 0&11 EIl~.\neel· or EnlitJ neel'ing
ABsiRt:nnt. In t~h ...., COt'H'" ~..,f t:h..::- nlt·H.nl~ l'I1I'nnngnnln )1(.:0. t.he
Consult.ant.'8 ('&N Engineel' mnd...., t.h'" 8111'V~Y '~it.l, t~hl,~ 11' 1'A st.nff.

2. If ESI hAS ",:,en c~..ml~let.ed th~ ,,,a.ik t.Jlt·o"sh inalnt,t'!nance
survey provide8 a Menne of d",t~rmjnjn~ the number and length
....,f exis\~ing struct.UI·~ And t.hl)fte "",wly I~I...,,,~t.l·uct.ed "t.I·ucturee
under ESI. .

For t.he Glrit.aJe Scheme. .tn ~"I·d~.· I.•.., ~"r:t.Oh1.'.Rh t.he Annual
MaJnt.nnAJlCe PlAn f •.'" I' t.I,~ I'...·:ml":~;'ln'n 1'(:1,,1. I t; '~:'1I"l nl''',~,.':nl'U''lI·y t....., ,,,n]l(
the canals anll nUl'V~Y the II' t.n t..... ,., r 11m I n l'.f.'!nAIK~"" nnd 1..~ ....n..H t.h...n of
the exist.ing ttt.I'Uct.I.II·e8 nnd canal hank~. An of t.he dat.e of the
walk t.hl'ough sUl'vey no l'eh;'lblllt.at.ll.:'n wOl'k h~d heen a~c......mpl iEChed
under t.hl;!! 1981. 1988 An ..., HIOU F.!H l~(l)'k Pl·•."'~J'am~. t.hol))·efoJ'e. 1 t.
was neceECeAry t...... det:el·m.lllo.!'! uha l'. .~\lMJ t.h"'mll For,q '~I:"Il'ltL~ sh......uld be
included during t.lm RUI·vey. Thll': ma.'nt.",n~IJ'.'''' '''lUI·V•.''y l.l~t.ett all of
t.he va ..h..,u" ~x18t..'ng l1t:I·....~t.IIt·~'n a 1•."'''" U,n mmal nnd t.holl·
condit.lon n....,t..lnR t.r I'l"pnll'~ 01'1.' '·"'qull·....d '."1' .if n'~" "t.I·"'.~t.n)·...n ':"11'
protect.ive "''''''''kEC ",e.·~~ n('!eded unI11~t· t.h~ FoG I 1·1·,....p.I·nm. l'h~ numh~I·,

type and ....,.. length ~"f nt.rUI.:lt:IIl·':'!F.: llwludJng ,·",~u.lnt,""Il'e. d1'6p~.

t.urnou te I canAl In:....,r j l ....~ • bl" d~",n • Ii I';' I nop.", I.~ .·....,nn.\ Il~n. ECp.'] In.
end et.l·uct."t·I."'~, ·1"h'~I~kn. Ii)'y .."hhl.... l>:tdt l"r.. "l1hhh~ ", t.d,lnp..
retaIning 01' t.('I(": wo.1.1(\ nthl "" t.h I n~ ,t, II.~Pt't '''''''I'I~ nl."It.('~tt (Iu)' j ng Ulo.!'!
8urvey to es t.ahl.hth tohe ext.ent; And m'\-l~n' t.ud~" ,of t.he Ill;'lint.enance
t.o be can"led ..·",.t.. J n addl t.lOIl t.he 1~,,~U, And whUh of unpAved
roads f.lo.!'!l'e de t.erml n.,,11 r .... 1' ~R t:'tb!! ~h I Il~ t.h~" Ani'.... ' ''' t. {'"If Rt·nv....,l t.•" b.."
applied annunlly. The lengt.h l:"If "'h~l! 1::lIJIl1~ WI."I·'" "'"I(oll f)· .....m t.he 11'
lS6ue trees and ch~':cJted by ESJ ~UI'vey ~tnt.a l'lnd n....,te~. The TA whl:l
accoml~{'lnled the C:I;.n~"l t.nn t.~ (l·~r1 F.np.t n<'!,,"I' IH'lt.ed t.he
reoommendat.h...n8 ....,f u~"J'k t~o be In...1] lI ..le,' .,,, t.h~~ gSJ f'J·o~.·8m.
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ANIWI\I.. t-IA I U'l'Iml\w.:r;; f'I.AtI - "lIUAtIMMtIA HGQI

The Annual tl1l1nt.t'!n~n(~.~ J'hm £........ t.h~ f,H .·U.ale Pm'annR1lma nt:o 18
PI,eeent.ed "'''')) Exhlbl t. V·· I and Incluci~f.' t.h~ r ...... 1h ...1l1ng:

\.

\ -

The Annual Ma.\nt.enan.~.~ Plan f~...· t.1H~ (HI'H.:ll~ f'\ll':'U1a~nma nC:(I has
• beAU developed f ..... )· u~~ In t.he F'J'.~vent~nt·.lve tlalnt.enan'~e PI· ......gl'am

after ~le ESI uork has heen completed. The Plan will change if
new feat.ures and et.t·uct.tII·e~ s.re ~1('h1.~d t..:" t.he f;y"t.N,1 during the
ESI Program. EEtt..lm<ltef( .....,f pl·..... p.""'ed EGl ""."1')(1": hov.;- lleen In.,,)uded
in t.he Plan, h •...,fleV>~I·. t.h'!:! nunlh.:·,· .:.f m:'\ol ",tl'",.:ot.\lJ·('B Eth.~uld be
checkeCt aft.~":I· t.ht"! RfH fl'.""!';", :l".~ "~'."In1pl~"I.•."" nn.' t.h •.~. T'l:m mo.:l""rto."C'
acc....,nHngly. 'I'h~~ )'l:m nlH'u.'" I,•., )'~"V"'·ll'.'I' 1',."'h'''h~:,jJy t.•.• t'IUJUt·'!

tbat. the "'oJ'k p.1:"ttn~d f"'''1I· nt~lnt.~IH""~e ie ~".1equ"'t.e and 18
achieving the goal .....,f ~"Ett.nlnln~ t.ht"! ey~t."'nl f~lth,,"I'lt. ["rt.hel' nee\1
fol' maj ...... r rehab.' 11 t.a t.l'''I}, 1f t.hn t, ~.xl1 J~ n.... t bp.! 1ng a'_~I~bmplJr.IH!!d
mOl'e items '~f malnt.enat,,~e nmy be 1''!l'1ul.'o,:>d ~Hl\l t.he Plan Bhouh' be
modified a(l'.:! ...... )·dlnglv.

Schedule or tIme to perform tha mointenance

nGO ......rr , ......·'·n ntH'
n,a In t.enotH:~~"

EBtlnmt.e,' .lall,,,t· l'equl )·erne"t. t .•."1 p~t·f'."I)'nl t.I1~ maintenance
in man ,1ay~
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SF-C:Tl (1M VJ

ANNUAL tJA 1NTEI1AU(:P; l'I,AtJ lit.:O QUAnTITY EST}MATES

Vl-l

.'

. ,

, .
A,mlln 1 mn hl t;l!"!nnn(.~(' '1l1nn I',' ld e~ f('I' t.he t.hl·ee t.Yl'es
t,he lJ"I':,ult,\gnma !J(:O ="I'e pr~8ent.ed· on T~hle VI-I,
lncltltdve, And f.:'!OI'I'el'lp~"l''ld t ....., t,he' i teln Ilumbel' and

l'Ihoun Oil the AnnllAl tJalnt,ell~n',:1e Plan, l!:xhlbit V-i,

Tllt1 quant.i ties for the Pm'anagama 1'(:0 Annual ~alnt.enal1ce Plall
have been developed from t.he Annual MaJnt.ensllce PIBn {)(:O
J!:et.1maUng t:rit.el'!a a~ preee-nt.e'" unde-t' r-;e',:1t.!(m JlI.

The 8lze of t.hE'! CAIlRl 8ect.J.,,, r,;." ~::",~h '."lr t.h~ t.h,·':'~~ t·YP~R of
cannln uel'e dE'!t,e'·mhu".a nn 1.1":" h:lIdl\ f.l.r n w':"'J.nht·.~\1 nve,'age
dlscbluge of U,e C!aJUl 18. 1'ype J II/C.: «(~:':;1 <.:[t'!'; (r,~t eli'S) uaa found
to have an avel'ap,e ,'.1 ~.~IH"·~~ O.r ?~i c~FS u Hh A tip.d wJ<H.1t of 2, e0
lIete.l'A and a f l em d~" 1:11 .....r. ", 'llil m•.'" f" I'" (II :-: ~, ,It''': B = ~. ~1(J04 )

The e8tlma t.e,'
of canals for
Sheets 1 to 6
the quant.! t.!es

Type 2 FIe (Q>1 <.:FS <3 GFS) wnt' fC'llnd to have al1 avel'age
discharge of 2.5 (:FS with n b~~d w.ldt.h .,r 1.1(1~ m(!lt·.'.'ll't' and 8 f')oU
depth of 0, 30 me t.e "B (II = ~" fl": A ::' fe', ~Wltll'" ) .

Type 3 F/(; (Q> 0 eFS' <I GFSl was f('lund t.o have an Avel'age
discharges of 0,85 GFS ,,,nh a h'2'd widt.h of Ii'.!.'~ met.erf.'l and a flo"
depth of 0.22 meters (n = ~.0": s =~.e~~4).

These three average sect.lone W~l'oe u~ed to ..... develop the malnt.enance
quanti ties for t.he tot.al loengt.h c,"lr each of t,he three t.ypes of
canals,
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VI- 2

6 I ',brica'.ir..n of T.O Ga".r~s 13ltofJ. (4 x '" year)
15 G~tes x 1/4k~/e~te x 4 = 13~~/'Yr.

7 ApIl1icat,ioll of Anti corroEwive P~:llI", (tmcr:: 1.\ year)
13 G~tee x 1/2Lt/gate = a.liLts S~y 1 Lts.

•

..

TABLK \*t - 1

Sheet 1 of,a

LBMC 0~000 - 3~596

aB-l 0~0e0 - 1~a26

RB-2 0~000 - 1~062

TYPE 1 V-CANALS (Q>i' GFS <50 (:FS: A>3f. IIA <Ei07 flAl

. ANNUAL MANTENANCE PLAN
PtlRANAGAtJA I»CO
QUANTITY ESTIMATE

6,1~~km Gny 6,~km

1 Weeding and cleal'lJU3 ahmg canal bund~ ('f,:,lce A year)
AVG, clearing "'hU.h = 5m; Area :: f, ,('m~:E;r,I{l~m = 32500m"2 = 3, 25HA

2x3,2& =6.&"A/y~,

5 ~emova1 t'Jf "1.ttt:r II! ar.t,FJ {rom C.t3f'1,j 1 (t.'flt.:,": l' yr::",r)
Assl.1me 20% (If ler,gtlt AvE!.. "idth = 4 .li211'
A = 4.52m ~ 0.20 x 6500m = 5876m~2

S1.ly !}8131~"I" 2

" Gr';,we11irlg l;l.Tt(II)Ver! roads (once a year)
L = 2.2 k'" Asaume 20m"3/km [or D-C (>3 <~0cts)

V = 2.2 x 2~",~3 = "4m~3/yr

2 Bepl!drl9 'to ear.,~J. bl.1ntl "/Eartt, ff,tUm" (r..neF.! a y~1Jlr)

Assume D/C = 10.0in"3/km/Yt'. V~U~Itt":)x')'!:.klll = Ijto",~:J Say Ilti",",:Uyr

3 Desi1ting alonR canal (every ye1Jlr)
Avg. ~ldth canal bed = 1.50'"
Assume 50% of car(a 1 reg· fJ. tJrm i Lt.f,1l1l.
Avg. depth = 0.015m for ole (>:) (50ct~)

V = 650~1It x 0.075,111 x 0.50 x 2.001 = 4f38lf."3/yr

8 Removal of An't "ill~ ~long can~l (once a ye~r)

3 Ar.." HillFJ/km
No. =3x6.5 = 19.5 5~] 20/Year

9 Repaim 1;,) Retalrtir,g "alls (c:mce ~, ye,t),t'l
L = 551 LM

, 10 Repall's t.o canals lining (once a yeat')
L = 286m

11 Repall"s to Rubt~le pit.ching (once ayea'l')
1: 3 mix .
L = 294m AS8um." :i 0% g l'OBtt ''U'ea
W =1.5 In
A =0.10 x 294 x 1,6~ = 44,1 Gay 4~m·2
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I I.•

V,-!
"

'J'ARJ,F. VI - 1
t;hee t. 2 "''1 r r.

ANNUAL MAINTENANCE PLAN
PURANA(~AtJA V(:O
QUANTITY ESTIM~TF.

T:YPE l-I»-CANALS (r..k,n t.t" )

Type of st.l'UC. tlo. r t'("llHll1'~~Y V('J. <k'ne. n,'3/Yenr

--------------- --------- ---_ ..• -~. -- .. -- - -------- ----
Drops la Even' 2 YI'r: . ~. 1~~r:.m"3/yr x 13 = 1.625m'"3
T. (I St.rlle., ]5 Eve,')' r, YI'R. 1('. ~tlm~ ~/)' .. " H· := 1. 3r;~m~3,.
Cl:ilmnel PI'ofHe HI Evel')' 5 yt'f'C • 1(' .I('~!f:>m "3/y t· x 19 = 0. 475m":,!
Cl~lvel·t8 1 F:ve,'Y ft y ...... (I .1(1!'tnl " 31y,' " 7 =0. 350m' :
BrJdgeo/ ,~: Ji:v~I'Y r., YI'f'C . 0, ~'f'm' il/Y~' x 12 = 0. alClOm" 3
Ei~d St.rlle. 3 Every r, )'I·lt • (1.1('2r'm" 3 .X 3 = 0.075m"3
FP.T.O ~~fI Eve,'Y 2 )'I'~ • Ill. "1 ?r,m'~ iI/YI' x2f1 = "'.a63m"3
Ba th l~ tepi' f; Evlo'!J'Y r, YI'~ . {I. " J ~~m ')IIY I' X r. :: "'."'72m"a
Heglilat...~1"6 If F,v':"t·y r, YI'.., . ", H'!n," <l/yt· x 5 = "'. 4~"m'"3
Itlv Box r, F,ver'v 5 Y"R .• I{'. "U~/rnJyr' x 2 = f'.0fim~3b

-- -- -_ ... _---
Total 110 5. 36"m" 3/)'1:

Say 5. 4m'" it/Yl"

12 Repairs t,o nry nubble f·n•.:-klng f':.n'.:'~ '" 2 YNlI'f'C)
L = 116m Avg 1I1clt.h = 1. !.lin
t~ea = 116m x 1.5 = 114m"2 SAY 11~m"~/2 Yr. =a7.5 SaY P0m"2/yr

13 RepaiJ"ft to t~ t.rlll.:~t,ureft 11/1: ~: 6 '.~':>n'~, (l"l""'l11~... tH~'!"! v~u·.les'
. fe,s' "/(:(~>::J (:r~~ ~ r-."'(:FS
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I".: i~; .
. l •.
: !"

1 WeedjUf~ & ch"a,"n~ nh"'lu~ c.~nnnl hili'" (1',,,1..".' :'YI.'fll')
Av/!.. G!earJng "'hlt'.h = o1.fln); I\,·.~n :::o1.by.-1,l(''''':'::H.l,~'~Mn,·~J=L(tIlA

l.aHA x2 = 3.6 HA/yr

3 Desilt.ing ah-..ng ',:!rtlHlJ (every y-:,,;1I')
Avg. Width =1.00m A~sllme 50% of c~nal req·~. desiltins
Avg. dept.h :: I(t .I£'r~nl .f(ol' FIG ((~;o..1 ~ 3CF:.:i'
V = 1.1l"'m x 1(J,I(H',nl' ,: 41('1('Pm x 0.5 ::H11('m-~I/yr

TJ\BLE VI - 1
Sheet. 3 OF 6

ANNUAL MAINTENANCE. PLAN
PllRANAGA11A 11(:(1
QUANTITY ESTIMATE

RB- 3 12H"'~0 - 0HH0
LB-2 ~"''''00 - f('·Hi£J2
FC-13 0~"'00- 0~630

RB-7 0·."''''0 - "'.635
RB-6 0~~ - 0~433.
RB-5 0~000 - 1~220

VI-4

4 (~l'avelling unpaved rc·ads (once n year,)
L = 3,878km Assume 15m"S/km for Fe (Q>1 <3CFS)
V = 3.9 kn. :x 15n)jkm = 58. 5m "it Say 6~'m"3

2 Repair8 t.e.'" ,~mHLl hllnd u/Em'l:h f.IJ lJ ng ( ....JH~e a year)
A88ume for Fie (Q>j CFS «3 CFA) 7.~m"3/km/yr

v= 7.5m"3/km x 4.01tnl = 30n,"3/YJ'

5 Removal of water plant" fJ~m canAl (Q»ce ~ year)
Assume 20% ...... f '':!aJH'll J':"!ugt.h (.vl?,. "h'U, = ~!.li:'8m

A = 2, 08m " .20 x II ,1('0~' = 1664""',!
Say J66bnt"2

8 J(emoval of Ant. n.llJ s n],;.ng canal (t."Jwe· a year)
3 hIIlB/km x 4 km :': 12 11111l~/YI'

6 Lubrication of T'Ol" GateB (4 x 4 Year)
Nil

9 RepaIrs t.o Ret.alning ",al1~ ( ..:m,.:!e a year)
L = 80m

7 ApplicatIon of Anti corr066ive paint (once a year)
3 Gates x 1/2 Lt./gat.e = 1. 5Lt~/yr

10 Repairs t ....... canal Unjug «('In,~'.:" a Yt:"at')
L = il4m

!)C:OMQEL
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11 Repa!J'8 t..... Rubble pi t.•.:-h.J ng ('."l) •.:',~ r. y ..... n 1') .1::1 Pll x
L = 611), width' = 1.0m HtX. Gro6s area
A ~ 6 x 1.0 x 0.1 = 0.6m-2 Say l,~m'2

2. {153m" 3
5~w 3 . '1m'" 3/y:

T"m.F. VI - 1
nh~",~\; 4 (IF 6

ttl . ,Jf;~!f;'m " ~I /~'I' X il II = 2,1 tJ5
t;-'. ,J.j5m '. 3/y.· x 3 = 0,1.35
"'. "t2flm" S/yl' x 3 = ~.015
O,~112n) .. 3/yr x 17 = 0,2~"4
{'. ~'12m" 3/y r x r~ = 0.06
P. W1~inl·· ;-t/y I' " MI = ~,354..

A" J 211A (~ftnA) «(:('/1) t... )

3.0m"3/121 = 0.025m"3/~tr/yr

ANNUAL MAINTENANc:Jt: T-'I,AU
PURANA(MMA 11(:0
QUANTITY ESTIMATE

Type of Strnc, Ik., Fre'1l1en'~y

--------------Drops ~14 r,v';':t'Y " YI'f'~,

TO Strlle. il IEv':.'!'t'y 2 YI't~

Culverts ~I Every ~ yrp,:
ChI. Profiles 1" Even' f. ~'rp,:

End 5t,gru(~ , r.· Rv,~ry f. y I'P.

F.P.T,O f',fl F,V ..... I·~· ~! y t't"

1~!1

Type 2 F-Canal (Q>1.0CFS
---------------------------_._---------- .. _--_._---

DC(lMQRL

. 14 ReplaceifleYtt, ....If UI:II':HJt-:Ht p;.~·t"'.:m (1:lnl":"~ i TI f.1 ~· ..~.~rr:)
3 G-9.t,ef.i

'. 12 Repairs t ...... 1)I'Y Rubble packing 1111

13 Repairs t.o st.ruct:u.·e~ '1/1 :3:f; ',~'."n'.~ , ( ~; •.,:,:,.. " :1I ....~·~ vnt·.tcn)
Fo)' FIC Q>lGFS (~IGFS
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I.: ··"a:i ..,

"9 Repairs to retaining wa.l)g (':.n,,:'e a y''?!:''l')
L = 4811')

11 Repairs tr..'" RHbble Pi tch.\n,:; (,:·tl.:-,z~ " y~,\,,:,)

. L =10m x 0.10 x 1.0 = 1.0m"Z

TI\HJ,fi: VI - 1
Gheet. r, ...,r Ei

J.4I1A

('.:"Jl'.'!'.:'! a y~~" t' )

VI-S

FC-1/RB-1 ; FC2/RBI ; LBl /J,Bm: : FG1/LT!-J ; I,H" /J,J~l'Jc.:: F(~ 1/1,134 ; FG2/1,B4 :
LB5/LDl'J(:; F(:] II ,Jlr, ;Lm'II ,m".: ;11'(: J II ,H~ ; HH·l/l ,Hue; JiC J ,IUB" : HHiiA/I,Hf'I(:
LB1A/LBMC;FCl/RB5

Total lenst.h of canAle = N:'7l('m
Total length ,.:,r 1'.....,(\\.1" = 115Q1nl

ANNUAL MAHITENANGE f'I,AJI
PURANAGAMA 1)(:(J
QUANTITY ESTIMATE

Type 3 Fe (Q>0CFS

1 HeedJ ng/cleal'.I.ng n h"'n~ .~~:'tnn.l llUlHl t Ttl I '.".' n Y'~fl ,. )
Avg. wl ...1tJ, = 2.5m; A.-en = ~!.f:' x r."f'''''''nl = l:·'.t'i~t~fnJ·'i! =
2x1.4HA =2.8HA/yr

2 Repait'8 t,) c:1nal Byn,' f-1/~:,,·'·h r.'11111~ ( ..... II'.~ .... a Y'.... ::ll·)
Assume f .....,1' (i'/e ((~:~/I{l(ai'H r. ~1(:lir.;) r,.~'m":l/ltnl

V= 5.~m~3/kmx5.5/km = ~7.85m·3 Say 30m'3/yr

4 Gravelling unL>av.~d I":':".' ( ....ne~': " y,.'!ru')
L = 1,150m A~8Uft)e 15n)";:I/km f('1" FG ({I-il (:FS)
V = 1.15km x 15m-a = 17.25 Say 20m"a/yr

3 De8il tins ah"llHJ cana 1 hed (every yem')
'" =·0.50m AB~mme <:1= t£'."'t"n! r·0% ('If l·~n,~H.h
V =0. r,0n) ~: 0. 05m x .5f.J ,: [·.57"m = 6H. €; S,,~' 70m" ::I/~' r.

5 Rem.....,val ...,f uat.el" I:"lant·.~ along '~anal «('n'~e·~ yem')
Assume 20% of length Avg. width = 1.29m
A = 0.20 x 5~570m x l.~~f'm = 14f,7m"2 Gay H"~'m"2

6 Lubricate to Gate6 (4 x 1y~nr)
Nil

7 Paint. sat.ell "/Ant.1 •.'!,·,:· ....... ";.n I":\.\nt.
4 gates" 1/2 L .../gn('.~'! :-: :.~ I,t.lt/yl'

t.

!8 Removal of Ant HIlls alon~ canal (once a year)
3 Hills/km x 5.57km-Z = 1~.71 Say 17 HIlls .

~.

li' Repalt'n t......, canal 1.In.\np. ( ....n •.~ ..... n y,.""r)
'.' . L = 1511'). .

12 Repairs to OJ'Y. rullt']e l',,·~kln.;
. A = 10m xI. 127 wJ d t.h = J"Im"~!
DCOHQEL
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13 Repairs t~.., Strue, ~/l:3:6 (:,..,n,: . ( t;.~e:a u~":' '''':~',~ vnr.f.•...,~ ,

. Type of Stl·UC. He:. • FrequeIH:~Y V':,] , Cf.'nt" .11" 3IYr
-------------- --------- ----------------Drops r,.r, Once jn " yt'it ,1('~lm" a/YJ'x,~2 = 0.66~.!. .~.

T.O; St.rlle. -1 On ...~~ .1 n 0' y t'r; , ('j~ 7.", .. it /y t'x" = It,. f('801:,

ChI. Profiles J J (In,,~~~ In r., yt'l': ,~'C;'(;n)" ;,1 Iy I'X 1 J ,. 0.066
Culvel·ts H (t'HJe In r.. yt'~ •c.' I i:m" ~/Y I'x9 0.108
End. St.rlle. Ei On',Je .f n r., Y"~ .1('('6"," 3/Yl"x6 = 1(' .1{I36
F.P.T.O :11 O)lt.~\" In .. Yl'n . "CI:lhl '. :1 /v n: ::11 " , {-1ft:!01. ..
Cut ·Thr~..,ut. FJ un),.,! J '''n','~'' JIt fo, y t',.. ."'h. ';I/YI'xJ = l(J • "11

Tot.al 84 1.~61m"'3

Say 1.1m"a

..,

TAfH,F. V.1 - 1.
Sheet 6 of 6

V'-7

1 . 1m" ;)/1311 =

ANNUAL MAINTENANCE PLAn
PURANA(;AMA IJCO
QUANTITY ESTIMATE

Type 3 FC (Q>0CFS

14 ReJ'l~ce ~(,)(.ldell gat,eFJ (o ....::r~ in to y)~r.;)

4 N'-.If.. Rs. 5'~'~/g~te = Rn, U~fYG;;d,r:=/yr

DCOMQEla
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SfWT' ON V J 'r

ANNUAL tJA 1N·I'F.NANGE COR'" - 1·'I.IHA11 Af.U\tIA IlC(l

. The development. of t.he Annual N~.' n"'Nl:H1r:!~ f~('If,:t. f(H' t.h~ J'urr-lnagama
Dl:O 1s based upon t.lH~ quant.H.y ~R1:'",nt.t"R m·lt.",j·t.'" PI·~fH;~i,t.ed
lIndel" Secth...,.. I I J . tin' I; (W'lt t.ft ~o1 ...'!t'('o lW',~V .""."., 'W .n: lit nSIl t'nkgodo
Division. ThE'! ef.'t.lml:'l.l:':'l' J).tt·~...~,·. (:'."Ilf-~t.t·lI ... ,·.t ...., (:.....Rt. f('o)' t.tH"! t.ht·e~

types of erma.lf'tn t'H" "'lIl':m:,,~anln 1'(:1.' ,,~ l'I·.",,~~n'.,:~d on 'J'nhh'!
VIl-l (2 S)~eet:6), Tnbh~ VlJ -~~ pr~Blf.!n I;~ t.h·~ ~umnJ\\l'y '....,r t~he Ulrect.
Construction Gost: for t.he t.hl'ee t'YPf?!fl of cauale: and the
distribution of C(',gt: bet.u'!!en lAb.;,,· nnd mat.~rlal, equipment and
tl·ansport. It U08 f .....tmd by analYlllR t.ha1'. t.he (,Ugt.I"!\,'\ut.!on of
labor to mat.erJa]A. ,~qujpmen\". and tt·:.ltu,:p.)t't ":"1ft 7'1.t:J% 1'.0 21.1%.
To t,lle nirect: G...."'Rt.I·\tct.ion r.:';'Bt. '7 ,r,:'{. ,.~.:·nt.hmell.:le!6 have 'been
added t .., 'obtain t.lH"l 'J',~"'t.~l <':'.")tJ6t.)·tw{'.J.;·n r.:'."Il':':(.. An adcHMonal 5%
has been added t..... t.lle T';"I"':'\.I r.:,:,nn. t'.t'lwt..t':'1l t:ont. f01' IlGO
administ.!·ath"'n and (,)vet·h':.":ad ...~(',r::t.F: t.·.:" '.",ht."j Il t.he 'fot~"l 1)GO Annual

'Maintenance COBt.

The t.ot.aI Puri\na~.,ma m:o !\lumn 1 I'Jtl i" 1'~'IH")f.".· f.:.",,, t. ,,, ..:,,, ,.c~,tllltl ".,;'1 be
approximat.ely Ha. 18~".0l{II(l pet' YNU' (He:, .t1;:1/A'~rtc") of uhJch labor
amo\lnt.ed to Hs, :13'" ,(11('''' P"!!}' Y'~::ll', T.r t.IH~ JI(:O m~mhe1'6 PI'ov.tde t.he
labor for the Annual (-'l'event.at.lv.~ tJaint~ellaJH:~e Pl'("~'P'am (,"'nly Rs.
36,500 will be l·~'!!qu.lt"p,t.l allnllll.I]~' fl',:om 1'(:0 fUtH"," I.•,) Pely for
material. equipmen'" an~ trane:p0rt 01' nppr0xjmat~ly Un, 31/acre.

The average yield (l.f Ipaddy pel' yea)' (yala and nmha 8eason) is 161
Busbels/Acre in the flolonnaruu" Range reeultlng in a gross val~e
of approximately Ra. 20,0~0 pel' year at Ra. 125/hu~helB. The
total annual mnintennnce co~t. of Rs, 173/acre i6 only 0,8% of the
cUltlual gl·.....88 \'aIth": ..... f '''Hl!ty IoIhteh .I~ equIvalent. t.o nhN1t. 2.1C'% •.)f
t.he farmers :UlU\llll "'.,,:t. PI· ..... "11; l',~t· :",.,,~. l'h~ ..cf(,"'I't'! t.he t.1t"'f.'\". (~f

annual majnt;eIHUl.~e .)f the PC(. f.l"l ~oI~].l 101.1 t,h.\n t.he flnr:mcial
capacit.y of t.he fal'm'~I' t;() provjde l~he malnt.en~nt.1e funds even if
payment Is made too t.he nco memhet'~ f.;.r 1abo!' .

VJ 1-.1



61RITAlE SCHEHE - PURANAGAHA oro '/lrAlE VII-I
ESTI"ATt OF ElPEIISES NECESSARY '0 l'lE IIItlIRRElI FOR I IIl/III'''l ~A1"'. PUl"

A. TYPE 1 • ole O)3CFS (~OCFS Shget'l ~f 2
19KC, RB-!, Ind R~-2

B. TyrE 2-F/C O)JCFS <~[FS

l~-21 R~·3J FC-131 R~-71 RP-bl ~ pp.~

SUB
ITE" DUNTY 'UNIT

"

19:i.9il
2.4"",00

4\1... Ill'
136.PB
(~~.f\l

6,00'U0
~r-B.6B

Il ,IB4.40
2.9B5. 511
~.15UI0

7.5~8.,e

2,497.50

~1I, 719.48

.-...~ ....._--

2i1,1113. ~O
6.464.25

74,M4.t'0
:i,~~M'&

9.~211.~"

1.~i'!0.l·1l

'lU.""
4.~~0.l1Il

2,7~5.B0

1.144.1111
9.l1iB.lIB

~4B.~&

1~.ei'''.B0

7"0.¥~

131l.l!O
tf.8,l'r

~,r~

4.r~

3,D7UlO
99.45
~l'.~l'

125.58
I.~l'

l'lll1 ~ATE lIHlll HE"
Rs. COS1 Rs.

~.t179.011

·n.4~

~0.~P

125.~1'

UI'I
10".lI8
DIU~

200.00
5,1'11'

"'~I'
201.t'11

b.lI"
2."0~.r"

m.re

TOTAL C051 TyrE 2

Weeding and [leanl~9 canal ~und (tNlce ~ yearl
Rep~ir5 to canal bund "'Earth. Fill lonce a year)
DesiltinQ alrng canal lo~ee a rearl
Gravelling unpaved c~nal road~ l~ncp ~ year)
Reloval of "atp,r rlant~ al~nQ canal (p~ce a year)

DES~RIPIIOIl

lOTnl COS1 fYFE I

Paih~ L@s "'Ant' [rrossive rainl 'once a year)
Reloval of Ant Hills frol canal bundlonce a year)
Rep~ir5 to retaining Mall~ fnnce a year)
Repairs to can~1 Ilninq '~nl a year)
Repairs to RlIHle F'i\chinQ (vocp a yl'~~'

Iii I
Repairs to Strut. M/J:3:6 Cone. (variesl 1117Nos) 2t0~0.~0

Replace wooden gates (ohee In 5 yrsl I~B.~0

Cleaning'weeding canal bund (twice ~ yr)
Repairs to blind "'Earth Fill (oncf a yr)
Desllting along [pnal (once a year)
Gravelling road lance a yepr)
Reloval of waler ~Iant, fro_ canal l~~ce a yr)
lubrie,te Gale/struc (4 • a year)
Paint Gates "'anli c~rros5ive pt. (oncp a vp~r)

Reloval of Ant ~ills fro~ canal lonce a vr~r)

Repairs to Rehin,lng Malls (onu a vurl
Repairs to canal lining (once a year)
Repairs to Ru~~lp Fitchinq (~nce a vpar)
Repairs to Dry Rubble Pac~ing (oncp in 2 yrsl
Repairs to Slruc.'"o~.114) N/I~3:6 [~nc.f~arjp~)

Replacp~enl of Mooden gat~5 (once in 5 vrs)

HA
11'3
tl"~

11"3
""2

Us
Nos

"""'2

11"3
Nos

I 6.5 HA
2 65 11"3
3 4BB ""3
4. 44 11"3
5 'SSI ""7
6 13 tv
7 7 Us
B 28 H05
9 "J l.

11 286 l.
II 45 11"2
12 98 "'2
13 ~.4 11'3
14 2 Hos

DCOCOSTl
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PtJRANAGJ\MA IIC() S~RVI GE AFEA

LBMC:
88-1
RB-2

o

o
o
o
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o
o
o
o
o
'0
o
o
o
o
o
('I

DCO
No./NAME

~uranagama

.; '.' :':'j::;':' 1·:·;':r:':wJ~:

SECTION VIII • : r· (",'; ::',.;gr:iI
MAINTlmM1CE DJ.At~111\t1 - PtJRAH"GAttA Dt~t) ..'.' .. ' .... J, .\:',:.fo;j\!l:ll·;,'~-r.,

. '. .:', .. ~·t ~ ~. ,'.. ' .' ,",::.~ ~ ..~ ;;~:..~.~,~.~: ,.;,},t
Giritale ~tlran8galfiar DCO .irs,':h~~~\'::~';'j
Dit.lf'-rl.u1J provides a rile~ti~' to";": ''}:, ",;, ;'
feat'lreFJ cotnitrised under' ih~ :.:~\~~L·.ii(;!
reclt.1tir·e tnaint~raance, : ' :',' '

. ! ~;' . ~_ ...; r.:~.

The purpose of t,he 11aintenance Diagram is. to. ~s~ist .'\h~."D~~..';-::r;;~i~!~:r.:{
offioers and their FO IfIJJint.eraance rsto!lff in, perfo~ttJl:J,1 "ihe"~~';i.:::~i';;r>
Prevj'Jntative MaiTltera.,nce Program for the DCO. SOflle of . tbe tJthet' .. '; '.; .:,;.,"
important i temFJ irlcl'~ded on th", Maintenanoe Diagrtttn are' ,J ;,::::).• \., '?~<"t~;"

, . ". ".. ;. ::" ... ::,,::;.;/
Legend id",il IiU:yir.,~ ttle vllrirJUfJ proje.ot f~atUt'e8,'and ' .. ,';.
fJymbolFJ.
Location of ID field operation units ~nd sub-units
Location of ID Quartej:'s and Lalio!" Line Del.'ots
Location of towns or village centers .
LocatIon of rain gages

. Location of reservoirs and tanks
LocatIon of l"al11'oad 1Jnes, Main and Becond~ry roads.
Locat.lon of P...'st. Offices and Sub-Post. Offices
L6catlons of Telephones
Name, length of canals and draln~
Length of paved and un"av,~d ..,anal or bund l'oads
Number an...1 t.ype ....,f structures on each canal
Location of typical irrisation structures
Location of farn) pIpes t.urnout.s (FPTO)
Service area of each canal
Location of Spills, apilluny~, 51utce RAtes. ~to.

Loea t.lon ..... r onh~lI t.~ Ctnd nre~l" It'.~l'V,)tt by 'onieu t.

The Main'tenanee. Diagram frJr' t,he
presented on Exhibit VIII-l. The
identifY all of the major JlhYFJicr;,l
Puranagama DCO LBMe System th~t ~ill

Tbe DeC) should be provided loll t.h t.he tJalnt.enance Dla~n'am f~r t.he
Main System, as "ell as. the Maintenance Diagram for tHeir­
respective nco. The IJIASl'am sh.....,uld be updated and reVised to meet
any modlficath'Jl t ..., t.he 6ysteJU f1' ......I)) t.lme t,..., time.

A Summary of the Pu~anaBama DCO Service Area for maintenance Ie
PI'esented below:,

.. \

I) ,

.":;1":
r."~

I', •



. . ,
A Schematic Wate-r DiFJt.ribtJ.ti(m Diag-rsin ff)r ~he G11:'lta1e .. ,·
Puranagama DCO (LBMC 5YFJtellJ) iFJ J:,reFlenterl on E2t.hibit lX"I:···,'·:'.' :":·'i;:.,:::·~~:",(Ii
The Diagram presl.::ntFJ the H)cation arId stat.iortir.,~ . (pf alllflla.iot"···::':':'··:'~;··:.\:<1
water level control str'.\ct,ures, -regulatfJrs. t'J.lrnQut strut)turee·.:!.' :,:).:,·:;d:r
and bridges located ,long the canals. Ira addition the Diagram '-fJ' .,; .. : ':.
present the 10cat10(1 f)f I'hmned ~ater meaFJUrellJent f,ages llrid the ":;,:.,:... '. ;'\'~.;'I::
service area in hect.ares '.\rlder each t'.lrrlout structut'13 off the":.:, ;:·::F;:}'LeMe. :. :' ...... ~:.: ..... ~'.'.:

, .
'.

. I'. , ~

ii'
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I
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stU:THjn IX

GIRITALE SCHEMATIC WATEn DlsTntauTloN DIAURAM
LBMC SYSTEM - FURAHAGAHA DCO
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SECTION X

X-I CQNGLUSU)~5

Ba8ed upon the Annual Maint.enance Plan for t.he· CUrit.ale
.Purariagama DCO. it has been determined by detailed analysis that
the annual cost of malnt.enance wIll be apPI'oximately Rs. 183,000.
The service area of t'.he Girl t.ale Puranagama nco has been I'ecently
UP-dated and found to be 1~64 Acreo (430.6 Ha). therefore, the
total annual cost per acre will be R~. 171.54/1\0,

The ~U8t~ribut~10n of th"o'! '1\""~nJ Al1Jut:'ll '·lrt,lnt'.'lnmwe e....,8t bet,ween
labor and mat.erial. eqltlpnJent. alll.1 t"'anap~H"t wa6 found t ...., be 78.9%
and 21.1% respectively f ....,r .th€" PUt'alH,~~ma UC:O, t'eBult.ing in a
distribution of Re, 134.93/Ac for labor an~ Ra. 36.62/Ao for
material, equipment. and tt'ansport.,

This diatribution percentaA~ ~f labor v~r~"n materinl/equipment/
transport will vary ~11ghtly between difreren~'DCO's depending
upon the type and nunlber (If '~analEt and st.ru,~t.UI'eEt· under each Il(.:O,
howevel'; 7@-80% f ..... r lab',)J' t.,.'" 2"'- 3(1~~, f',)I' nl~ t.~l·laL e'luipment and
tran8pol't can be expe'~t.ed t.('I bl;:~ t.he ::W~I'~l1~ I':,mgl!:': .."tf diat.rlbut.loll
for I'C:O AnmH''ll tJaJ n t.'i"!imllC:'!~ t'~'lU' "'.'mNl t.". ·I·h.t~ (H"t.!'lbu t.,h"tll
percent.age should he ttl;,we 1'n)ed .f n l.iepend·:'Ilt...f y r..-,.r each 1>GO when
the Anllual Haint.enau.'.:!e Plan fol' the neo Is prepared.

x-2 BEt.Ql1ItE.uDAT~(lJt~

The Annual MaJllt."~tHHl'.":' P.le'ltJ r.....· t,h,,'" l'III':'llI::.r,nmrt J)I.:O h"'" b~~1l

developed fOl' lIS'~ jn t.lH~ PI',~v~"'nt.~t.IVf;'" "':'llnt.{~IHUJt;'~ JI"'')~I'ont tlft.et·
complet.ion of t.he lSUP, Th,~ ~l,)nl ,:-f the PI'•.~vf;~l1t~nt..1ve r'lal!1t.en~tlce

Program i8 to provide adequate maJntenrtnce after' ESI ha6 been
complet.ed so that the irrlg~tlon ~YBtem can be sustained in
working Cll'der wI t.hou t fll ture 1I~~tt r,~,' a ",n.k,t' 1·~hnhl1.l t;tI t.J.Otl
progl'am. JIH:'Il'd'~H' t."~ nH~f;"!t t;h.l~ ~'"l:'ll nt!'J'lunt;e fumtr.: mUCtt 'he
provided by t,lle (mGL t ..., t.he In for t.hl" P'·':'lvent,nt.ive tJaint.enance
Program for Main 5yst.em and t.he U<:O' 8 mU6t. provide t.he labor"
material, e4ulpment and transport to implement the Prevent.ative
Maintenance Program for ~leir respective DCO dIstributary
services .~rea.

Presently tlle (~(lSJ.. lll' PI'OV Idlng t.he III ~.,.\ t.h '."",ly Hs. 50/Ac for
maint.enance of t.he !'JaJn and IJJ~t.I'lt'ut.al·y Syst',ems l,r t.he Gil'it.ale
Scheme. Baaed lIl?..'n t.'~e aEtSUnH' t.J '''1 thnt. t.he JJCO'~ tHl1 be
resPollsible fl'!' the "~,,,"'e:t.Et ....r '.:"l,e.'a th .l~ and mal nt.enance of t.hell'
distributary canal Etyft tenlEt aft.e.' cl,..nollJ~h"tn ..-,f KGI and the lSMP,
tllen t.he ft."} h.,wing BUggest.jon~ aI',," m"de wi th respect. t .., t.he nco
Annual M~int.enance Plan and the implementation of t.he
Preventative Maintenance PI":ogl'anle: f'.w th('tse {teo' ~,

X I
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The In p:IH)uld PoIIPl)'."It"'. an~ aosJ.st. t.he [JGO in
implement',ing t;he Ann\lol 11C\1ntenaJlt":~e Plan dm'!lHJ the
life .... f t.he IStlf' ap. a m.:'!anf.' ..")f Pl"ov.l~!ng a sound
t.!·ano.l t.h.,n .ft·...,m JI) nl"ln'·nln..... ~' (U8t.)·lbut.at'Y ..,annl Byst.em
t..... !I(:O rna J n t.a J tH~d ..u L' ".J'J "ll t·n!·Y '~anal £llY£ll t.en) •

Until Est work~ have ~een c~mplet~d on the D and , .
CAJHdn In the ltGO ~ ..'H·v.'e':"!6 nt't."'nl:': the 111 f.'h'..."ld continue
t.o Pt'..-,vjd~ a l~";'lt"t.J(··n Ct! u ...'!!t" :.lllllU".t ftIA.1nt.enance budget
to the 11(:0 f.:.r ma1nt.en::m'~~ '...,f "')(,ro•."! '~:lIla)£ll"

Aft.er c,,,mplet..\n~ .)f t.h~ EST. ~"~-'J'k (.n t.he It atJd F 'Janals
in tohe Itc:O eel'vIce aJ'I?I'\~ t,h ..~ [1(.:0 ph .....u 1c't t.tlke t.he full
l'~8PonRlbI1it.y ....,f pt:."!rfl-,t"mln~ aJ.1 toh':."! maIntenance 'fork
I'equit'ed U1H'el' t.he1!" 1'~p.p,~..~t,1v.:'! J.'(:O AntHlf;\l Maint.enance
Plan, 'rilJn p.1H""h' h\l.'.Iu,'," th·... Jnb.;.1' fr':.m t.hlf.'l n(:o
....l·g~mIzat:.'....,n :HHt [I)l":' HCO fltltclt-:t f,."'" m~t.e.~.lal, equipment.
and t-l'ansp')l't. t. ....., rU).l y Implem.Z!nt t.he Prevent.at-lve
Maintenance Program.

The 1I1 nh,)u1ct phi'l8'~ ,;,,,1', t'h,,~ nl\lint.,"'n:'tnl~e fUJld.lng •...,f t.he
dI~t.l'lbllt.o.t"Y t~aJtI'l.l e:YI~ ....·m bJ t I"'" l'r.,:O ~I' r:t.~t.))l ~£' t.he ESJ
u....,l'k has .heen (~'~Rlpl~t.et1 ill t.h,:,~ I)(!() e:el'v!t"e al'e~s and
uti lize t.h~ annual nmJllt.•~..ttnn·,~.~ fUlH'r: I,.'(w.lded by GOS)J
only for ~he N~ln SYBtem. (PA. ~0/Ac pre~lf.'Intly provided
tty t.he (~O::;L must. t"'e suppl~",~ntel1 t.t.... R~. 1il,,'/A"'1 t, f the
Prevent.~t..lve !·ll'llnt:enl'ln •.~ •.:' r'l'(l~"a", fot· th •.'" "Ia.\n SYftt:em 1~

to be {ltl"'~!Jec~fuI. J •

o The G'':'IIlf':ul t.ant.• wi th t.he af':~.' nt.an..:',:,"'! (,f 1n TA f':taff ~

",ill. ct.)Jlt.ltiue t.•" I,,'epare t,h.?' !mnuo] "Jaint,ena,)(~e Pl:UJ
for the t.·enmining. eleven nco'Po in the (a .. .ttalo S,~heme

n(.., thnt. ':IH~ T'J""I't;~nV·j,.~v,~ "'","t'··"n..'·;.... p",,,,.~,"an) rl,"'" Ut.,'
(al'1t',tt.1.~ Unitt f;y,!.t.~~t1t :lnd UH' ·1'''~t.l'HllltttJ·y !';y~t.~nll~ "'Jll
b~ c ......mplet.~d f',H' t.h~ WI1(,1~ S.~heme ..'1 thin H'91.

o FOI' Paa'altl"am:'t '';::\ omd1','" , .-1.. nn'~",1 yn mtc.l Kl'\udulla Sch,:"!meB t

The IHvlel,""" IE's .md t}H."!.It· ~'?t.::lrf ,t.ouJd bfi'\' responsible
£(."'1" prt~PCll'l.u~, t)Vt,H' t;he f,Of'. the 11~.ln SYBt.~m Annual
Ma In t~enant.~t."! Plan and t.h~ Annu [1,1. I'b J n t.en."nee f'J a1)6 f ....... r
all .....,f . l~he nco· 8 tn t.hr;d t· J"et'q.' •.~•.:-l;j ve RdJernea" The
AnJlual r1a.\ttt.enC\tH:~e Pl:1n felt" Helin And Y.lGO SY6t,~hJa should
folh"'''' t.he Ammal Haitlt.f;!!IHm,~'~ f'1~1) fH\rJ)p,le~ ~s fCubmit.ted
f .."11· GJrJ.t.ale Haln SY£llt;ent ('\Ild f'uran21gahla IJGO aft.er
appl'ovo! ..-,f UJ',7'fle f'l~n(C b~' lfJ/Um.
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l i~Q~I---------------------~Fi~L~-:~;;T-'MA1NT-,isSUE-'nOP-,si;'h;i;:
:N~.: NAME OF DCO IWOnK %IE5T %{PLAN %!TREE %1% ITran6.:.. . .
1 -----------------------------------------------------------~-----

I
---------------------------------------------~-------------------,

1,:'1 IRaJ"a Ela \,' ,1',100 100.' 100 I 100.0 .:i') I../.' , ' ' , ,~' ,
, '. .'.' , • 1 ' 1

t
!";f~ '! Ko'tala~ela !r 100 100 100 ,J00 .P.J P.J • ::

1 I ,. 1 'r,' 3, llIinS\lrnka: . : I, 100 1~0 lJiJ0 HJ0 : 0 0
'I . ' . I
I, i

I 1,4 I Kurnarassma
: ..: . ,

! 5 'I n1nS'.\t·alt()am~nn

l I 1 .
: 6' I Ko'tigahapitiya
, I
I' I '

I
: 7 IKaud~lla., ,
,I I

8 'IGalamuna G~munu,
I, '9':Galamu~a' Perakum

I ., 0'
10 IGalamuna Wijaya

I I
'111 '1 Yoda Ela

I ,
I ,

I :: 12 ·1 KU61.lInpokt..tna
~ I I
d 13 ·1 Viharamawatha,I I I I
I:l~ IYatigalpothana
, :< I

1 I.. ,

:\ ~15 IHath~muna,
•. I• I

liS' Ulpathne~a

:·1: ,. 'll~ Dlvulankadawela
" '.1 '.I ~18 Mahasen
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ANNUAL MAINTENANCE PLAUS & COST ESTIMATES
TE9TIARY SYSTENS - GAL OYA LB

( 30 JUNE 1992)

\DCOI
'No I

EXHIBIT 111-5-1

100 0 (~1 0 0 9)

1001 0 (11 9) 0 9)

lliJa 0 (" 9) £?) 0
J0'') 0 0 9) 121 0
1~0 0 @ 0 121 0
100 li) '0 9) 121 0
100 9.1 9) 0 0 9)

J00 (;) 0 0 0 9)

100 ~ 9) 0 0 0
121 9) 0, 9) 0 9)

0 0 9) 0 0 , 9)

" 9) 0 (;) 0 9)

OJ 9.1 0 9) 121 0
0 0 ",' 0 121 0
~, 0 0 0 0 ,0
Ii) Ii) ~ v.s P.J ' ·0
(,~ If) 0 0 0 9)

l~ 0 '0 0 e 0
0 0 9) 0 121 ,,) ·1

Ii) 0 9) (3 Ii) 0 1
I

0 0 0 0 Ii) ·0
,,

0 0 0 Ii) Ii) 10) I
Ii) 0 f~ 0 0 0 1

I

0 0 0 0 0 Pi 1
I
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LB 11A & B
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UB 1 - Udarigam.a·
UB 2
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