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Plan to initiate improvements.
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PREFACE

The opinions expressed herein are those of the author and may or
may not concur with those of other Sheladia Associates.

-~My asgignment-as--a-member  of--the- ISMP———-’I‘echnica].—i—»Assis't.Etncztf,‘~-(~fI"l&-‘~
-«Team,aprovided~~me with -the- opportunity~and~fime£to~1nvestigete
‘observe, read; listen, ponder and " 1ookT at - surface irrigation
~gystems- from-aswide - perspective.. Arieingnfzomuthesq;experiences Ib
attempted to make notes on various issues, during“*the ‘last three:
vears that I was on this project. Although they are incomplete I

have_taken the liberty ‘of attaching .them as Annexures to this _

FREpoOrt IS SRR T : TR T e . e

As a OSri-Lankan Irrigation Engineer familiar with irrigation
systems of this nature, my intents in the ISMP were not combined
to the 0&M component.

While carrying out my duties I was conscious of the fact that
Ridi Bendi Ela and Polonnaruwa Range Irrigation Schemes form an
important part of my heritage and the need to preset and upgrade
these Schemes was uppermost in my mind. There interests may have
contributed to the disagreements and even acrimonious debates I
often had with my colleges who formed the multideceplinary team
charged with the responsibility of evolvi.: strategies to achieve
the socio-economic objectives of the Project.

I wish to express my sincere thanks to all those who helped to
further my education.

ii



CHAPTER I
PROJECT ASSIGNMENTS.

The Consultant was assigned to the Project in October 1987 as
ABsociate-Irrigation“”Engineer..Duties;nwere not ..defined but.the
ﬁnderstanding..wasn;,that ~the Consultant. was__to.:-assist.,.the
Trrigation *Engineer~in carrying out~his duties pertaining ~to‘the
Mﬂpcomponent of...the.  ISMP.. whigpMQQmprised the_ following main_
eléments: o e : R

A o Investigation, planning, design and implementation of
===.7". Tistructural . improvements: to ‘existing irrigation systems<

0 Development and implementation of a water management
improvement program.

o Development and implementation of preventative
maintenance programs for sustained renewal of the
systems.

The assignment entailed:

o Assisting the ID in drawing up proposals and estimates
for structural improvements.

o Design of cost effective techniques and hydraulic
structures

o Assisting the ID in quality control and supervision of
construction

o] Development of the methodology for assessment and

scheduling of maintenance needs.

O Drawing up of an action plan for improving system
operations.

0 Design of water measuring devices.

o Carrying out operation surveys and identification of

the location and type of control and measuring devices
for effective regulation and monitoring of ~anal
deliveries.

Jn February 1, 1989 the Consultant was assigned to work on system
>perations and was mainly engaged in the following activities:

o) Review of previous studies, field observations and
collection of data pertaining water management.

I-1
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Identification of system operation activities, such as,
repetitive computations, storage of information and
production of evaluation reports, which could best be
carried out by computers and setting out input and
output,requirements for computer models

T el i 3 g

‘Development of sa. conceptual,iplan._forguimplementingp,
computer assisted water*sehedules

Gac e R ey v.‘vr-—“v,w T o ‘T:?G‘! SRR I e TR S AR
Preparation of control and issue diagrams' for
scheduling canal deliveries

EIdentifying training needs- foraﬁ:implementation::df--
computer assisted system operations model.

With effect from October 1, 1989 the Consultant was designated
System Operations Engineer and the duties listed. List of duties
and responsibilities are presented in Exhibit I-1.

I-2
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SYSTEMS OPERATIONS /7 WATER MANAGEMENT SPECIALIST

Dutieg and Regponsibilitics:

This assignment will involve a period of 21 months beginning on 1
October 1989, The aseope of sarvicen for the Sri  Lankan Svetems
Operations/Water Management Specialist will be as follows:

M.

Et.

D.

M

The  coysiloams G ol veae s BE ey Plocaearinanon e b ie b eha
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amprlementalicn armas in L sy lean o Pl vindndr y sy b
develop a Systen Wpcrabion: lon. Prvarily will D givien bo

Lo

Lhe Giribtale Scbhewe.

The  ayatom  Operabiona/Wotr ilaraeanen Specialasl sl )
closol .y conand b v by i e e B (2cunmi bt o 1)
responcihle Tor Phe ool e b iinbery g (e Loy eevndbnndbe
the |prosent anv-farm el ey | et b e, [n
conjucbion wilh o amoun e | L acpr tene bor sty anel ke

Department  of Ao b bog e (oD oo ar e ) hie o elhall o make
recomnendations ho o aaprove s cleme operations o reduce the
wastage of wakoer duc Lo ot agagerod cul biovation wibthin a bloclk
which s presently cmploved by farmors,

The Sri loaxiilan g3y Dvanes Operations/wabor Ftanagement,
Specialisl shall avers b the Fapabtriale Syatoms Oporabion

Specialist to evaluabe Hoy s harge capacibties  of o ample
areas to  determine the cacabaiily of exictbing abroe tuares  Fo
deliver Lhe water rogquirencata fFor balbh roce and obhbior Food
anc fibre crops.

The Sysbtems Operaliona kel op Flanagement  Special iel, in
comsul tation with Fhes fFrpatbr tate Goyrez L Opeor at ion
Lpecialisls, e YO Ui an b e L anl OB Cc b onar v ek |

recommentd  the mosh  cwitaidlo cotation pattern wothen the
system (scheme) to Tully @colaziy the farm Liock with respect
to the special requirenont - of Lhe Tarmers ooy each O-
channel of (AT r.-=.'yc.-", Lo (o b)Y 0 dove endltovaboon off riee anl
other field crops depondiser of cails.

BEST AVAILABLE COPY


http:dJc'l.prviillJ.ii

-
= B

M.

Thie bBpecialiet, In elose  coordination with the Expatriate
Systems Operation Bpecialist, and  the Irrigation Department
rersonnel, snall study the Giritale Scheme in detail reviey
the proposed meacuring devicems at. the distributory turnout

and at each of the field canal turpouts and, make
recommendations for syvatem (schene) improvemant anc

suggestions for monitoring the recording measurements by the
SFEC or ID in order to snawes squatable dicteibuticon of water
to each farmer with respect  bto  the area and erop water
requirements for each boek (this will be utilized in the
Systems Operations Model).

The Systems  Operations/water Hanagement Specialist in close
coordinating with the Expatriate Systems Operations
Specialist and Irrigation Department personnel shall develop
system operation plans for each of the four Folonnaruwa
Schemers, Ridi Bendi Ela Scheme,  Gal Oya Scheme and any
other scheme which mav be taken up by ISHMP.

Thin epecialist shall work elosely with the ID personnel and
the computer Modelling Specialist in developing and refining
computer models for water gcheduling in cach of the
irrigation systems coverad by ISMP or any modiflication
recommended byID/IMD/USAID. '

The systems Operation/Water Management Specialist ghall
asslst the ID in implementing the syvatem operation plans and
evaluating the performance of the trrigation systems.

This speciallst shall work closelv with the I.D in
calibrating, refining, and transferring the Giritale Model
to other schemes.

He will Dbe reaponsible  with asglstance from a computer
bprogrammer for preparing three ocomputer models for the
schemes under the project, namely, a reservoir operation
model, a system operation/water management model, and a
seasonal water report model.

At the end of this assignment a detailed report shall be
Prepared by the systems Operation/Water Management
Speclialist on the findings and recommendations to improve
the systems operation for the four Polonnaruwa Schemes, Ridi
Bendil Ela Scheme or any other scheme which may be taken up
by ISMP.

Duty&res.dsa



CHAPTER 1II

BYSTEM OPERATIONS - PRE-PROJECT STATUS

Irrigation Department being a well established: old technical

-department, has over the years set- down~wguidelinée"-nqgmgﬁandf

.-criteria- for .the.design, construction,..operation- and

- Fegmhend :
: . mohls SeLactaon, operavion: and:zmaintenance:
“of irrigation systens. However'due”‘tO‘“various“'fad%ors@mwucH?aS“
dnsufficiency of..0&M.funds, ‘changes:in-theaworkingﬁqnxggggggntj;

increased value of irrigation water caused by competing demands,
it cannot be said that the irrigation systems were operated
efficiently considering the improved_;infrastrﬁéturaléfdéilities;

~and ~techiiclogies Fipresently - at the d15508a1 0 thaTiriasticn:

Engineer. It is to the credit of the Irrigation Engineers of a by
gone era that these systems which have been designed and
constructed to conserve and re-use water, operate at acceptable
efficiencies even under poor management conditions.

In general there were no water measuring devices other than the
ratings at the head sluice except in Gal Oya LB Schenme in which
& waver management program had been implemented under the Gal Oya

Water Management Project (198@-85). However, water issues to
branch and the larger D canals were controlled with the help of
gages installed in the canals. Although the quantity of water

paseing through a gaged section could not be assessed with any
degree of accuracy, these gages helped to maintain suppliies at
levels determined from operational experience gained over the
years. In some cases the farmer representative initialed the
gage records maintained by ID field staff signifying acceptance
and were satisfied when canal water levels were maintained at the
pre-determined gage readings.

Due to encroachment of reservations, cultivation of highlands and
post construction changes to the disiributary system, the extent
of land irrigated by any particular outlet was not known
accurately and is considerably more than originally designed for.

In most cases the “"issue trees"” (schematic water distribution
diagrams) which had been prepared from blocking out plans (BOP)
and updated from time to time to reflect changes, were found to
be inaccurate when checked in the field.

The control and distribution of water in the canal system up to
field canal head gates is the responsibility of the ID and is put
into effect +through field depots manned by Technical Assistants.
On the average, a TA covers an extent of about 5000 Acres of
irrigated lands and is generally assisted by two Work Supervisors
(WS). The operation of the gates 1is accomplished by water issue
labourers, each of whom is responsible for a area of about 59@
Acres.

II-1
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Due to poor communication facilities between field depots and
IE's office, the system cannot be operated to reflect un-
anticipated changes, such as, rain or changes in canal discharges
on the request of farmers.

;51nce";thereglnhéé;;hd;;;meASuremeﬁﬁéﬁofmh_ganaI;gdeliyeﬁiééjlihﬁﬁ
sperformance:of .the irrigation:system: depended:onithe. experience,..

~“ablility~and:the-degree~of ‘motivationFof-the-=IDsataff-responsible-
;%f__or_OPe.lfa_t_iO_n’B‘. o RTINS Sl PENR A S WITUNRT T

Due to measures incorporated in the system design, such as,
absorbtion of catchment inflows'and re-use of "drainage :water:the

firrigatIéniﬁéfdtémfééffibingieéigﬁréﬁzﬁigﬁiiéﬁééiﬁiifiaﬁ?&ﬁﬁgiﬁéﬁ
Yala season. During the Maha season when precipitation 1is heavy
the irrigation efficiencies are 1low due to inefficient use of
effective rainfall. Further discussion on the system efficiencies
is given in Annexure N - 6.

II-2



CHAPTER III

ACTION PLAN FOR IMPROVING BYSTEM OPERATIONS

After reconnaissance surveys of the.physicalagsystems;ﬁstudy:of
-prevalentﬁwater~~management'~practices—~andf—ID?}gdide%fiinesjﬁan
-action:plan -:for-improving Bystem-operations - -wassdeveloped-with
the assistance”"6f "the ID technical ™ staffy This . DlAATWhiGh Was
detailed: - in --SAI-COP’s letter datedvv18gﬁﬂarchﬁlgagggggBroject
Director identified the various activities reduired "for sucesfull
implementation of computer assisted system operations: plan and is
presented on Exhibit ITI-1. In drawing  up_the  action>plan the
Bystem =was "studied as a ‘whole;*=wWeaknesses=in -thezsystem -were
identified and proposals framed taking cognizance of existing
infrastructural facilities, communications, transport facilities,
availability of personnel and data. Exhibits III-2 presents a
Schematic Diagram for Giritale Scheme Water Management Operation
as invisioned by the Consultant for improving the operation of
the systems. S

III-1
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D F‘zgg i GDHSUIEIHQ Eﬂg”'\ecr‘f‘ Irrigaticn Syotema M‘-}nﬁ("rjnu WL Froject Po'annoruws

Dmtﬁ .35/7 Gregory’s Road, Colombo 7. P. 0. Box 1874, Colombo, Tul: 536034

18 March 198g

Mr.o W.N.M. Botejue

Proje¢t Director

~Irrigption Management Division
Bullers.Road :
'CblonﬂJo 7

Subjaect : ISHP Operations
Dear Sir

lThankp to the a3sistance ' cooperation receivoed  from the Dcputyi
EDirec;or of Irrigation, Polonnaruwa Range oand his staff ve are abla:
to present to IMD/ID for their review and evaluation of tLhe outline:
of prbcedures for a preliminary action plan for the four Polonnaruwa.
ISHP schemes . One of the main objectives of ISMP ja improved systomn
“operafions. This pxellmlnaty action plan has been prepared after a
:studyf of present operating procedures, existing infrastructural
facilijties, availability of personnel, transpoiat facilitins,)
wmmunlcaLlonq, and avallabnlltj of data and flow of information.

The muin activities are

I [dentification and Establishment of Field Operation Units and *
pub~Units ' B

F tablishment of two-way Communicalions . botwoon Operations
'LLHLOF and Field Opecration Units

Updating of * Iassue Trees and Preparation ol Schematic Water -
Distribution Diagrams.

i

[nstallation of Rain Gauge network

ﬁstabllshing Control and Measuring Devices in Main and Bronch.
Canals

Bstabll shing Control and MHeosuring devices jn Pilot ﬂroaS 
bstablxshing Control and Measuring Devices in other D-Channels’

pssessment of Canal Losses, Seepags and Percolation in fields
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‘Establishment of a Meteorclogical Station al Polonnaruwa

Pévelopmcnt of Computer MHodel

stablishing Control and Measuring Devices in F cannle(bther
than Pilot Areas) :

fefinement of kjstem Operatlons
rigf description of the above 12 activities are as follows

1tem No. |. ldentification and Establishment of Field Operation.
Units and Sub-Units . . : -

Ht is envisaged - -that water management operations will be carrieq;
éut through a network of Field Operation Units and Sub-Units.
~Jfechnical Assistants will be in chorge of Field Operation Units:
Ithh will cover about 2000 ha of command prca and will.be
paSlsted by Work Supervisors who will be in charge of Sub-Units;
povering about 100 ha, which are in accordanceg with Iltlgatlon

Departmont Circulor NO. RW/GEN, dated 28 November 1980.

Proposed Water IManagement -Operations Plan for Kaudulla qcheme

{typical for all schemes) is presonted as o 3chnmat|c diagram- on“
Exhibit 1. The uschematic diagram illustrates hew information,
Jnstructions, and feedback will flow thxough the controlﬂ
petwork. ' '

The locations of the Field Operations Units have been identified
jn consultation with Divisien 1.E.'s taking into consideration
the existing ID buildings, spatial distribution,”“"access,.
ﬁroximity to Post Office/Sub-Post Office, and “townshipsll
Although most of these units are in 1D premisps, .improvement:..to
existing facilities and or construction of new --offices . or
vauarters may’ be necessary. Cost estimates are ”'now undaty
Pperation. Locations of the Field Operation Units aro prosentod
nn Exhibit 11, Operation Data and Control Netwolk Plan. s
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Item -Ho. 2. Establishment of two- way - CommunlcatlonJ between,
Operation Centers and Field Operation Units

This is the most important item which by itself could make an
immediate impact not only on water management opequlons but.
also on other day to day aclivities of the D[vxslon

It is presently envisioned that telephones will be located HL;
Field Operation Units with the possibility of extension lines:
from existing Sub-Post Offices. Alternatives will be studied in’

"consultation with Telecommunication Department and an aestimate-

of cost will be presented in due colnrseoe.,

Item No. 3. Updating of "Iasuao Trees" sng Preparation j.of &
Schematic Water Distribution Diagrams

The "Issue Trees" need to be updated to reflect cnanges in- the.
distributory system as well asn the total cullivated arca. "Thia;
could best be carried out with the aid of theg Final Colony Plans
(4 chains to an inch) and Ffinal Colony Supplementary Toenement
«ists prepared by the Survey Department. A request to initiatae
action was addressed to.DDI~Polonnaruva on 2- Harch 1988.

The Schematic Water Distribution Diagram, whijch is a bDulk water
"ITssue Tree" showing water distribution up Lo D-Canal off teakes
will facilitate computation of required issues to the D~Canals
The Schematic Water Dl»txxbutlon Diagram for Giritale Scheme is
presently under preparation “and  the irrigated areas will be
amended after completion of the updating of Lhe "lIsasue Trea" for:
"that scheme. ' - ‘

Item NO. 4. Installation of a Raln Gauge notyork

Availability of daily rainfall data at the Operation Centers
will enabloe better utilization of effectijve rainfall therehby
conserving water in the roservoirs. Ho=t of thia heneflit conld
be. derived prior to development of Computer Hodels and is
dependent only on the proposed two-way communication system.
Some thirtcon locations for rain gauges have.been idontifled and,
are shown on the Oporation Data and Control Network Plan;
Exhibit I1. Cost estimates for these rain gauges will be.

forwarded to you by separate letter.
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.tem No. 5. Establishing Control and Heasuripg Devices In Hain
ynd .Branch Canals
3

Identification of control and measuring points and the selection
¢ . . . " v
nf the type of measuring device is to be carrjed out during thed

(heration Survey. Reservoir sluice and canaj cross regulators
bre to be used as controls “and arec included in ESI. In most
Eases, existing structures are to be used for measurement and
éntails installation of gauges and rating of discharges by

jneans of current meters, for completion in October 19883.
r 1

[tem No. 6 Estabiishing Contro! and Heasuring Devices in Pilot
hreas. . .

i

IMMntificétion of control and measuring poinls and the sclection
gf the type of measuring device is been carried out during the
gmrvey and design stage of the Pilot Area. Cost of the
nﬁasuring devices are included in the Pilot Arpa cost estimatas
jhich are expected to be completed by 15 -April 1988. - If
ﬁpproved, the construction can commenco in- Geptember 1988 and
galibration in ecovly 1989.

.

jtem No. 7 Establishing Control and Heasuring Devices in other -
Q-Canals

Y

Gast iron screw type Jifting gates are to be installed or
1kplaced, where necessary, and mesasuring devites will  bo
Installed at each D-Canal of ftake during rehgbilitation of the

QLCanal. This work will continue throughout the project period.

\

[tem No. B8 Assessment of Cannl Losses, Seepage and Percolatior
{n Fields (other .than Pilot Areas) ‘

' |
Canal losases are to be aacertained nfter installation and’
%plibrution of measuring devices.

lative schedules -for establishing canal losses are as follows

Méin and Branch canals -~ 1st quarter 1989

Nlot Afeas:— 2nd Quarter 1989
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ﬁ & F Canals in other areas - to be continued to the end of the

flroject. .
Z%dﬁé to assess canal losses have been conducted by the Irrigation '
‘ﬁm#Hanagement Study at Kaudulla by Hydraulics Research - ‘
Ylingford 1978-85. Values for MHaha and Yals ar¢ given scparately
%rSEage I and Stage I1 areas under cnnnl,categofies (A) Main and
;%nd;(B) Distributory and Fleld. ' IR
; .

k4

(X3

.
werdl other studies have been conducted in Polonparuwa District. to
4 . . . : . . .
&wsq scepage and percolation losses in the field and information
vom those studies will be utilized, where applicabje, for ISMP.
’ e
i

-
g

ieserstudies are

j985 -~ Diagnostic Analysis - U.H.S. Project

1986 -~ A stpdy of Seepage and Percolatjon Rates in Rice:
) Cultivation in the Polonnaruwa Distr!ct of Sri Lanka."
1986. S.B. Smolnik and H.B. Riley, c,5.U.

|978-83 Irrigation Water Management Study at Kaudulla-
) Hydraulics Research - Wallingford, Epgland '

Mtjonal studies in areas fikely to exhibit upusual seepage. and
rcolation losses could be carried out during operation of. the
mpujer Model. '

‘]tem No. 9. Establishment of a Metcorological Statlop'Eat
Polonnaruwa : ; :

"

A}

q}esently there ore two . metcorological stptlions at Kaudulla!
pstablished under the Irrigation Water Manpgement Study and
Hnother‘ at Aralanganwila in Mahawel i System B ( about 30 km.
ffouth East of Polonnaruva ) . In order to obtain reliable data
'(or operation of the P.S.5 and Giritale schemes it is proposed
0 establish a meteorological station at Polopnnaruwa, location

Qf which is. shown in the annexed Operntioh Data and Control
'Hetwork Plan (Exhibit T1). The cost estimate for setting up this
btatjon will be intimated to you by a separate letter. :
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ﬁwm.No. 10. Development of Computer Model

feekly ' operation model is to be based on Gal Oya L.B. Model
ihich was developed in 1885-86. Since most of the data required
for development of a model available for Kaudulla Scheme and it
s proposed that the Kaudulla Model be given priority.

'ith the introduction of computers, reservoir operation model.
:an be developed using historical data which Wwill greatly assis::

n deciding on cultivation extends during the Yala Season. A
)

iltem No. 11. Setting up of control measuring devices {n Fileld
sienals (other than tn Pllot Aroass)

wocation of contro!l and. measuring devices and the selection of
types is to be carried out during survey and design stage of
fhese canals and the construction of the devices will continuse

throughout the project period. Howvever, prejiminary estimotes
jn the Pilot Arecas indicate -that the USAID agreed rates of
feimbursement are insufficient to replijcate the water

neasuremont facilities as proposed in the Pilot Areas to thon

1_'_'emainder of the 65,000 acres in theo Polonparuwa Range.
f S

Jtom No. 12. Refinement of Syastem Operatlons
{
)

Yith the introduction of control and measuring devices in the D
@m F~Canals and availability of betteyp dota on water
unirements, effective rainfall, canal lonsen, scepage and
jercolation losses and experience asrned aon ecperalion of he
@mputer model. the system operations will be refined during the
jlfe—of-Project. : '

'he above twelve items are considered to be the major ~and
issential items required in order to implement the improved

—— -

jater management and operations for the ISHP, Other~

‘equitrements will be introduced during the coyrse of the Life—
iﬂ$r0ject as required to improve and refine the operations. A
Fhedule of <conducting these tvelve major - work items la . .

resontod on Exhibit I17T.



EDD SHELADIA Associates, inc.

| rl[:]

fwould be - appreciated if TMD/ID  would review this pre¢iminary
jon plan, and provide us your comments as rapjdly as possible'ln.
lyr that this work can proceed in a timely and ¢fficient tmanner.

i
werely.

’. -—r,-w<0 ( V'/“ < .
9”8 E Haley 7
ﬁ@if—of—Party

gwiosuxe :a/’/s

t w/cy encl

Mr. S Plyadasa, DDI-Polonnaruwva
Mro L.T. Wijesuriya, ADD ISHP/ID
Hr S.Ranatunga, DD O&M/IMD
Mr. Dan Jenkins, USAID

Mr Dan Bradbury, SAI
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AGOOMPLIBHMENTB TO DATE

Most of the activities identified in the Action Plan could not be -
-achieved<~due~ to~ the - very --low priority -given-—to-—the-water—
;management Aimprovements program The - accomplishmentsjtowdatetare¥~
setout below ' e

As a result of operation surveys carried out in RBE Scheme and in
the four Polonnaruwa Schemes locations and types of control . and
measuring devices.considered adequate for -effective controliand
monitoring of canal deliveries were-identified =In-the=Gal= Oya—RB-—
Scheme the measuring devices in the main canal and its off-takes
were ldentified and proposals incorporated into the pragramatic

rehabilitation estimates.

CEY

Control and Issue Diagrams (schematic water distribution diagrams
with locations of control and monitoring points) were prepared
for Giritale, PSS, Minneriya, Kaudulla, and RBE. Control and
Issue Diagram of Giritale Scheme is presented on Exhibit IV-1.

Computers have been installed at the DDI's office in Polonnaruwa
and at the IE's office at Polonnaruwa, Hingurakgoda, Kaudulla and
Nikaweratiya.

The following Computer models have been developed and field
tested.

o Reservoir Operations Model - For prereason planning and
for establishing a rule curve for operating the
reservoir during the season. A description of this
model is given on Exhibit IV-2.

o Seasonal Water Report - For recording seasonal data and
for evaluating the performance of the irrigation scheme
as a whole. The Seasonal Water Report for Giritale
Scheme in respect of Yala 88 and Maha 89 is on Exhibit

IvV-3.

o System Operation Model - For scheduling of canal
deliveries taking into consideration such factors as
extents actually cultivated, crops Erown, cCrop

staggers, stage of crop growth, s0il properties,
rainfall, canal losses, drainage inflows etc. The model
also provides the management with an evaluation of the
performance of the delivery system at each monitored
point on a daily, weekly or periodic basis as required.

Technical Assistants have been trained on the Job 1in the
measurement of canal deliveries and procedures for calibration of
measuring devices have been established.

Iv-1



Training in tne use of micro-computers for water management has
been given to Irrigation Engineers and Technical Assistants at
Utah University and at Polonnaruwa.

..An_ attempt was made to implement. computer  assisted water
+.s8cheduling in Giritale ..Scheme with.-

W#obtainedédﬁfing’thIS?exeréise“areFﬁhtﬁztheffend?Eo =rthis~chapter
#Wundenggﬁxq1bitnmIVf4._.The;,water_gmgnagemenpﬁgindices.Jfor,these
“'monitored points for the week @6 ‘July - 12 July 1990 are less

than unity, indicating that the actual releases are less than the

calculated values. This is probablnggg‘tpwgzer estimation of on-

“farm '1os8es (seepage “and percolation)isas  TEETET T

Estimation of on-farm water requirements and an assessment of on-
farm water requirements for low land paddy in Polonnaruwa was
made based on Diyasenpura evapotranspiration data, probable
monthly rainfall and average seepage and percolation values. The
results are presented at +the end of this chapter under Exhibit
IV-5.

A program for computing the theoretical on-farm water
requirements is incorporated in the Seasonal Water Report
computer model. This program takes into account time of planting,
number of staggers, percentage area in each stagger, 1land
preparation period, land preparation water requirements and field
losses.

Assessment of the costs of operation of the main and distributary
system was developed by the Systéem Operations Engineer during his
assignment. In order to determine the magnitude of operation
costs, an attempt was made to assess the operation costs of
Giritale Scheme and the results are presented on Exhibit IV-6.

Rain gages have been installed in the four Polonnaruwa Schemes as
envisaged in the Action Plan.

Iv-2

a..very._limited —number of
-~monitoring:.:.points_..(9). A _sample..of . the_ computer.._printouts
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REBERVOIR OPERATION MODEL

Objective No, 1
Preseason Planning

Estimation of the probable extent of the command area that could
be successfully cultivated during the season with the avalilable
water in the reservoir and anticipated catchment and augmentation
inflows:

Inputs

° Water level in reservoir and reference date.

® Crop selection criteria- extents under different
crops expressed as percentages of the total extent
cultivated under a particular sluice.

° Crop calenders and Kc. values for ‘each sluice.

® Number of staggers (max 3) and :percehtages'ih
respect of rice & QFC. o ‘ N

° Augmentation supply (from Mahaweii in the casé-of
Giritale, Raudulla and Minneriva). ‘

° Augmentation effeciency.

° Eo (open water evaporation rate - dally rate for
each month). :

° ETO (reference crop evapotranspiration raﬁe—
daily rate for each month).

° Probable monthly rainfall in catchment.

® Probable monthly rainfall in command area.

° Land preparation period - No of days.

) Land preparatlion requirements for paddy and OFC.

® Seepage and percolation rate 'in farms (for each

sluice).
° Application efficency for OFC.

° Conveyance efficiency of the distributary system
(for each sluice).



o Maximum probable extent . which could be
successfully cultivated under each sluice with
each set or combigﬁtion of cropping data.

This information could be the basis for ID recommendations at the
Kanna Meeting, presenting the farmers with various alternatives
based on pre- kanna meeting discussions with farmers.

Assumptions Made |

1.

Extent of land tg be cultivated during the season, expressed
as a percentage of the total command area under the sluice,
is the same for all sluices.

Seepage and percolation rate for paddy is the average rate
applicable to the entire extent under that particular
sluice.

Conveyance losses in the canal system ‘expressed as a
conveyance efficiency factor B

anm:_lmm

a)

b)

o)

Inflow from direct rainfall on reservoir
Monthly inflow = Surface Area x Probable monthly rainfall

Catchment inflow _
As stream flow records are not avallable catchment inflow is
calculated as follows:
Monthly inflow
= Catchment area x probable monthly rainfall x C

C = run-off coefficient A :
C is obtained from iso-yield curves (prepared by ID)

Augmentation inflow - Obtained "from ‘Mahaweli Authority’s
Seasonal Operation Plan. A conveyance efficiency factor is
used to account for the losses between the point of
measurement and the reservoir. :

Reservolir losses

EYAPORATION LOQSS FROM RESERVOIR

Evaporation loss from reservoir = Surface Area x EO

EO = Open water evaporation



Due to 1lack of reliable data, Kaudulla data for the period 1978-
83 measured at the High level slulce site and reported in
Irrigation Water Management Study at Kaudulla - Report No. 0D 66
by Hydraulic Research are used for all the vreservoirs in
Polonnaruwa Ronge.

Month EO in mm
' Monthly Daily

Apr 214.8 7.16
May 232.6 - 7.59
Jun 252.4 8§.41
Jul 256.8 8.28
Aug 278.8 8.99
Sep 242.90 8.027
Oct 196.6 6.34
Nov 140.6 4.69
Dec 133.6 4,31
Jan 161.4 5.21
Feb 174,2 6.2

Mar 218.4 T.05

SEEPAGE AND PERCOLATION LOSSES FROM RESERVOIR

In the case of Kaudulla the loss from seepage and percolation has
been estimated as 4.2 mm per day (over the surface area) by
Hydraulic Research from water balance studies, vide Irrigation
Hater Management at Kaudulla - Report OD 7@, July 1985. This 1is
very much higher than the value obtained from the I.D. norm of
@.5% of the volume per month.

Studies of Parakrama Samudra by the Consultants during the 1988

March - April close season indicated losses very much higher than

those given by the ID norm or those of Hydraulic Research. High

- losses in Parakrama Samudra may by due to the comparatively long
embankment. '

In view of the above seepage and percolation losses in Parakrama
Samudra and Kaudulla reservoirs are to be taken as 4.2 mm/day.
Losses through Giritale and Minneriya reservoirs are to be taken
as ¥.5 % of the gross storage volume per month.



Reservoir Releases

Releases from each sluice is computed daily taking into
account.,

1) Staggered cultivation of each crop.

2) Monthly variation of ETQ (constant daily rate during
the month).

3) Kc values for the growth stages for each crop.

4) Seepage and percolation rate in- paddy areas (assumed
constant throughout the crop stage).

5) Variation in field losses in the case of OQOFC
(ETO xKc)x(1/Ea-1) Ea=application efficiency

6) Conveyance losses 1in the canal system expressed as a
conveyance efficiency factor.

Objective No, 2.

" Evaluation of reservolr performance during .the season . and
estimation of shortfalls or reduction in issues if and when
necessary.

At the commencement of water issues the model could be run with
the actual extents to be cultivated as inputs and a rule-curve
rlotted for +the season. If at any +time during the seagon the
reservoir water level recedes below the level indicated by the
rule-curve, the shortfall could be estimated or the required
reduction of issues determined. :

RESOPMDL . DSK



GIRITALE TANK

RESERVOIR OPERATION STUDY

MONTHLY INFLOWS INTO HESEHV01R
a) Catchment inflows
Catchment, Area = 24.3 sq.KH
Ranoff coefficients Maha 257 Yala .075  (from reservoir
data file)
Run off for 1 mm of rainfall
Maha @.257x24.3x10080 = 6245 M3
Yala @.075x24.3x 1609 - 1822 13
b) Inflow due to direct rainfall on reservolr
= ourface Aren (M”) w 1T5% probable rainfall (mm)x 1/ 10K
76% probability rain fall  (from Table 2.3 Design of
headworks for amall catchments) and monthly inflows are
as follows:
Season Month T70% probable Catchment Effective Direct
raintall runoff Rainfall Rainfall
mm M7 =1060 .mm -
Apr 127 231.4 68 0.127 A
May 51 32.9 17 2.951 A
YALA Jun 13 23.7 %) P.913 A
Jul %) ) %) 7.9
Aug 13 23.7 2 .213 A
oept 25 45.5 4] D.225 A
Jct 27 7193.1 68 D.127 A
Nov 152 949.2 BS 7.152 A
-MAHA Dec 127 733.1 68 P.127 A
Jan 76 747.6 34 N.A76 A
fb 25 156 .1 2 B.925 A
Mar 51 318.5 17 @3.51 A
c) Augmentation inflows
To be obtained from Mahawelj Seasonal Operation Plan.
SEEPAGE AND PERCOLATION LOSSES
‘ Monthly loss taken as @.5% of storage at beginning of month.
JRA’ ) 155
Evaporation loss = Burface area (at beginning of month) x Eo
Eo = open water evaporation (monthly)
MTHINFG.DSK



B[ic',[i BY(')I R EEIIEQ’-‘.[' '1'!

Monthly requirements (from on - farm water requirements file) ar
as follows:

Yala.

e !
! Month AFR MAY JUN JLY AUG, :
v !
i Release 696 4154 haz2 5613 2312 '
} ]
' - 1
' 1Y Ha !
: ____________________________________________________________________ :
MAHA

' MONTH OCT. NON DEC JAN FER MAR. !
: __________________________________________________________________
i Release 7011 2488 2878 arrTir - 4136 2094,
] : K
] ]
: MG/HEI , ;
| :
e e :
MTHINFLG.DSK



GIRITALE RESERVOQIR

Data

F. 5. L. 13.990 M
Minimum draw dawn level (M. D. L) | 2.94 M
No of sluices 2 (L. B and R.B)

Presently only R.B. Sluice is in operation

Command area 3035 Ha

1988 Yala cultivation data

First day of water issue 01.05.88
Water level on 1.5.88 . 11.20 M

Extent cultivated ' 1619 Ha
Crops 100 % paddy |

Last day of water issue 26/8/88
Water level on 26/8/88 6.40 M
Rainfall in mm

May : June July Aug

33 --- 125 38

GTLRESVO.DSK












Reservoir Water Balance

Yield from catchment (1000M"3) 357.1
—-—TPotal-Inflow (1000M~3) : o
(Catchment yield + Augmentation Supply) 29791.9
Change in storage (1000M~3) -12144.6
Issues for Irrigation (1000M~3) 39065.4
Issues as measured from sluice discharges
(1000M~3) 25700.0
Item Value Percentage
Irrgation Issues 25700 90
Seepage _ 270 1
Evaporation 2601 9
Spillage . 0 0

Reservoir Water Balance

LEGEND

. . praddndl Y - 13 ' I3
Irrigation Issues § |=5|32402ge § ,!Epvscoratwn 3 “” Soiilsgs 3
i -__., PR
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Wiiar Diziharags Izvizangd lzerags &
water  Suriace fre: rorzzion Zarcolstion Asgzsntation in
Level irza Capacity Sivics Seillags Loss Loss Supply Catchrez:

o Date . N) {52) (1000K°3)  {10008°3) (100CN"3)  (10008°) {1000°K3) {10004°)) (am)

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

15/06/88 9.2 263.6  12672.6 0.9 0.0 2.1 2.1 4397 0.00
16/05/88 9.2 1.7 124112 1§0.¢ 0.2 22.0 2.0 449.2 0.00
17/06/88 9.2 %35 12612.% 2.9 0.9 2.1 2.1 393.1 0.00
18/05/88 9.3 35,4 12934.1 0.0 2.0 22.3 2.1 502.8 0.00
19/06/¢8 9.4 1254 129341 0.0 3.0 22.] 2.1 506.5 0.00
20/0e/88 ¢ 3#9.2 134510 3C.e 0.2 2.6 2.2 3320 g.00
21104738 9.3 5.2 134319 8.0 0.9 PR 2.2 407.8 0.00
21/05/38 5.1 39,3 131853 233,06 0.0 P 2.2 1.0 6.00
23/06/88 5.4 FETIN RS I LI 30 3.3 i2.4 2.2 183.5 0.90
24/0e/88 6.5 2082 1MELG 0.0 0.2 228 2.2 407.4 0.00
23/06/88 3.0 DU SR R VS V- 1333 Y 2.3 2.2 531.0 .00
/08183 %0 PEE S R Y D R 23 ot (1.3 2.2 352.1 2,00
MR/ s i N8, EE S i 2.2 .39.1 3.20
230235 5. S N mn 1.8 2.2 852.% .08
EETRETRT I - B 1L 2.2 53 300

: LR : 3.2 i Ll
SR . Miieoo il . 2.2 2303 Lo
BRSO s PO R LN . 2.1 35,3 I
e e ey s it 2.1 2i3.2 2,08
BV T 2033 5783 p .. .2 2.3 3.2 30,13
TET RS K GLE 135 B o 21t 3.3 5l 1,81
97/81/88 5 PARURCR ) P I 0.3 RS 2.3 4. 11,53
HETAUV R N FENEES R 3ot 2.3 2.1 2.2 g8 IR
65/07/88 9.3 DT S e I Nt 33 PR 2.7 135.1 n.00
RFEV I gt 1iE: 3. tie 2.2 ti6.e - 6.6
RV AITAT I I PSP BN I ? gl i 3.2 3.3 G.6¢
AT S T Niieooo M K iiae e ciul 2,40
LY RV E I 2834 D LG 3.7 P &t 3.3 R
14101188 5.2 8.7 KRS 3. PO 2.9 il 0.00
15797788 3.2 33,5 1t 30 MR D - 3 9.0%
NS EEPE I 3.8 KN i - 2.7 HE B
EVEOTE TR N PR i 3 2% 2.3 tad: e
NN s PRI . 1 i o 3.0 a1 2,08
R IDY RE O 37,3 3 e 23 i 1.3 233.3 .63
25767/88 8.3 35,1 116858 LRt 3.0 st 1.9 283,98 0.00
21/07/88 8.7 32,9 11435.4 353 3.6 .9 1.9 234,35 0.00
20/01/88 3¢ 8.4 109743 3.0 3.0 .3 1.8 Jig.1 0.00
23/01/58 8.3 488 199745 3.3 33 33 1.3 2307 0.00
24/01/88 5.k 30,7 11265.0 128.2 0.¢ 3.7 1.8 §08.7 0.00
5/01/88 37 52,9 114354 129 9.0 225 1.9 331.7 2.60
26/07/88 8.3 32,5 114354 HLE .0 8.3 1.9 73t.0 0.00
1/01738 3.9 331 11805.3 1350 3.7 PO 1.9 2364 0.90
8/91/48 8.9 35,1 11865.8 32030 5.0 i 1.9 256.3 0.00
1/07:48 4.8 252.9  11435.4 0.0 3. 2.9 1.3 307.5 0.60
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Trrigation Systems Hanagement-Project
Irrigation Department
Polonnaru¥a Range

Hingurakgoda Division

Seasonal Watzr Report

Giritale Scheme
Hana 1989

Date :-13/07/90



GIRITALE SCHEE
HINGURAEGODA DIVISION

Daily %ater Dolivary Requirerents

08 Week: 12 - Date: 02-Jul-90  Saason: Yala
flods US Branch 'l Flow Flow Pate Jolume
Label Mode Lakzl  Tyn: Mpth (m) (1/s) {n3)

JI6T 3971 -
L7154 3447 -
933 3273 -—
927 3245 -—
616 1773 R
.607 1727 ——

Mi/1 M/1 Monitor
141/2 11/1 Honitor
M1/5 iL/1 Honiter
11/7 M/1 Honitor
M1/25 M1/1 Monitor
M1/27 M/ Moniter
M1/30 /1 Menitor .521 1411 -—
11/33 Ml/1 Monitor .489 1083 —
M1/38 M1/1 Yopitor 0.504 947 —

O OO OO0

Beginning of Water Balance: 00-Jul-90
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Report

Summary

Study at Kaudulla -

19435

Management
- March

66

oD

7.
Irrigation Water
Report HNo.

MONTHLY AV.
DAILY AV,
Source:



.

W LAND PREP.

NO IRRIGATION

ON FARM WATER LEQUIREMENTS --- MAHA PADDY
——————— 135 DAY PADDY -=--=—=--=-cmeom—— o
MONTH oCcT NOV DEC JAN FEB
. STAGGER: 1 ..~ [\ Kc = 15 . |ou.. Ke = 130 :
T T T T -y l 9 =X - ;;
-+ - STAGGER - 2+ Koz 100 Ke 2 d 1SS 3
PP it . am %6 '.l_b,__p”‘ . _'.’ug.{.;;.'z'w% - - 1) ‘
STAGGER 3 .2iiF - Kezt00 | Kestas | -=Kewlzo- | B R b
Satpt [ =0 -8 jl,% s e ':'7,“,‘4-;3"\};.}{,::::‘7&' ‘?7?'2'2%-‘-"23’:‘2‘;:‘:: (3 = IR e ot e %‘
MONTHLY ETO (mm) "~ 105.8 122.6° 126.8777]17165.4 787.6 M
s 37.8 40.56 416645
ET -FOR : STAGGER =13 S g
20.16
ET FOR STAGGER 2 —_—
2.52
ET FOR STAGGER 3 — 3.92 39.85
TOTAL ET (mm) .>. e 60.48 114.49 142.96 . 3142?441ﬁ . 84.29 ' 551.66
LAND PREP. (mm) 59.33 118.67 —_— —_ _— —_— 178
SEEPAGE & PER. (mm) —_— . 80.00 155.00 155.00 140.00 70.00 600
FWR (mm) 59.33 259.15 269.49 297.96 289.44 154.29 1329.66
75% PROB.Re {mm) 10.2 85 68 34 0 7.7 204.9
FIR=FWR-Re {(mm) 49.13 174.15 201.49 263.96 289.44 146.59 1124.76
FALLOW * Monthly ETO taken from 5 year averages for

Diyasenapura ref.Irrigation Water Management Study

at Kaudulla --Report no.0OD 66 - mar.1985.

Re for oct.

the irrigation period.

& mar.computed proportionately for

Seepage & percolation assumed to be 5mm per day.

Three equal staggers -- each covering 33.33% of
the area.



Seasonal Water Repert

Seasaen tfaha 1989
Mame of Pusevuniy Giritale
- Gross Storage-Capacity -in  10001%3.-. 2433143“

Irrigable extent under specificaticn (Ha)

Present Irrigable Extent (ha)

~Réservoir height.at commencement of L
“water - issue in meters-- 69+

Anticipated seasonal inflow furom

Mahaweli System (Dry) 10001173 0.0
Anticipated secasonal inflow from S
Mahaweli System (Ave) 1on011° 2 0.0
Seasonal inflow r=2ceived fro:-
Mahawzli Systen 1000171 38705.9
Cultivation dates and .xtintgs as pay deocisions taken at
Kanna reeting held on 16/107°% av: as follows,
Sluice numbrvr one -
Iten _ ATy Actual Remarks

Extént Cultivated (toktal) ITITLY Ha 3035.0 Ha
'Paddy variety :-105day 2035.7 Ha 3035.0 Ha
0.F.C 6.7 Ha 0.0 Ha
Datw of first issue of watsy 03/71/36 11/11/89

_of last water issue 15/03/90 11/03/90
hié%t;dﬁté for b;oédcésting nN5/12/89 /
‘Last ‘date for transplanting /7 /7
Last date for harvestineg NSNS0 LA


http:height.at

Details of parameters us-~d in cal-uiations

{ e

Evapotransrivansion -

Month - Oct Heowe Dec Jan Feb Mar

“‘“Eibf—f““““"“”““” 5?0””““'3.7'"“”“3?@”'“”"470f“f“‘475'4“““573*““W'.

s

7 oct - Hov Dec  Jan™ ~ Feb  Mar

. EO 6.3 4.7 1.2 5.2 6.2 7.1
mm/day

Crop Factors

Crop Group 1

Kc Values 1.00 1.8 1,20 0.90

No of days 20 20 20 11

Seepage and pesrcolaticn r='. frov nadldy fizlds (mm/day) :-

4.0
Application 2fficiency for CFC - - 0 %
Land przaparation pericd. Fadly (Fays) :— 14
Land preparation p=riecd. OFC {days) : := 0
Land preparation requirvamant. Tadiv (mm) :— 178
Land preparation requirzment. OFC (mm) = 0
Number of staggers. Fadlddy :—- 2
.-Mumber of stagaers. OFC , HE
Percentage area (paddy) und:r staiger 1 ' :—- 60
."Percentage area (paddy) undaz: steager 2 :— 40
“Coveyance efficiency of auarontation supply :—- 80 %



Eixtont Cultivated as ¢ v onoar: of
arnca under specification

Extenp_successfully harvest=d {Ha)

120.9

13035.0

.

Percentage of cultivation success’
Average'eétimatéaﬁﬁféld-(T/Ha)

Water Issue

Tectal Water Issues ERATARARS B!
Calculated ave: water vequirecwment for OFC

Calculated water allocation for OFC

From sluice number on= r1000M°3)

Duty

Schame Duty (paddy) =z:mcluding EF (11)
Rainfall Auring the soascn (rem)

Estimated «ffective rainfall (EFY ~({an)
during the s=ason

Scheme duty (paddy) ir-luding 87 (11

(1)

Ave. paddy yield/unit »~f woter veed  (Fa/li”3)

Calculated field water rasquiremont ()

Calc-ulated field irvigation roavivemsnt (1)

)

Canal system efficiency %

31159.2

0.0

0.34

0.56
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ON FARM WATER REQUIREMENTS --- YALA PADDY

MONTH APR MAY JUN JuL AUG TOTAL
STAGGER-1 . . . V//// K(?‘-I‘bo Ke= 15 Ke=lz0  [Redf0e=
A77.1" i 1 Mot 5| Wuttbend 1 IRRORael O 1Tt £ T3 & 1=
- STAGGER -2-—— X //// /)= Ke=h00 —Kes IS L. Kestao He=d
L S ;;.‘714._! a T - 3! - A8 - ‘Jo
STAGGER 3 : : : // Ke=t0d  Kebids e =120 =
TR y AL RS 2N B SEEL K 1Yy -- =16 - | 10t
MONTHLY ETO (mm) 179.4° 198.2 202.4 213.8
ET FOR-STAGGER-1 - 38.58 - 48.12 49.62
e o - 24740 ] . 29.07 | .19, 5ev,:,-.“._
ET FOR STAGGER 2 32.79 6.61 7.51 5.52
68.38 73.12 20.69
ET FOR STAGGER 3 5.79 37.44 44.14
- N —— AT PRl R Ytass ]
32.92 36.56 20.69 K
TOTAL ET (mm) _— 101.56 222.54 * 228.94 91.04 644.08
LAND PREP. (mm) 59.33 118.67 S 178.00
SEEPAGE & PER. (mm) — 85 150 155 | 63.3 453.33
1
FWR (mm) 59.33 305.23 372.54 383.94 1 154.34 1275.38
75% PROB. Re (mm) 10.6 14.4 0 0 ! 0 25.00
FIR=FWR-Re (mm) 48.73 290.83 372.54 383.94 ! 154.34 1250. 38

FALLOW

LAND PREP.

7

NO IRRIGATION

* Monthly ETO taken from 5 year averages for
Diyasenapura ref.Irrigatiorn Water Management Study
at Kaudulla ~-Report no.0OD 66 - mar.1985.

* Re for apr.
the irrigation period.

* Seepage & percolation assuned to be 5mm per day.

& aug.computed proportionately for

* Three equal staggers -- each covering 33.33% of
the area.



GIRITALE SCHEME
MAIN SYSTEM - OPERATION CQST
GENERAL

13
Estimation of +the operation cost of Giritale Scheme is based on
the following assumptions.

Aa) In the near future the DCO s will agsume responsibility for
the control and issue of water in the distributary system
below D canal head . gates, under the technical guidance of
the ID,

b) The ID will operate the main system (inlet canal from EMYE,
Giritale Tank, R.B. Main canal ineluding Dambala Wewa,
Kadawala Wewa and Chandana Pokuna reservoirs) and all other
components of the distributary eystem will be operated by

the F.O,
STAFFING
The staffing schedule given below provides for the regquirements
during +hs initial tranaiticnary IRAE TN st partisipatory

management when ID field staff will have to assist the DCO s in
their new responsibilities. When active rarticipation of the F.Q.
in the management of the distributary system becomes a reality,
ID staffing for operations should be reviewed.

ANNUAL INPUTS
PERSON - MONTHS

Operations Center

] 1
] ]
(IE"s Office) | * Computer Operator 1 ! 6
t ]
] ]
Giritale Field v TA 1 ! 4
Operations Unit i WS H 4
i Irrigators 2 H 16
Jayanthipura Field ! TA 1 ' 4
Operations Unit ' WS 1 H 4
i Irrigators 2 H 16
Chandanapokuna i TA 1 ! 4
Field Operations i WS S | ! 4
UOnit ) Irrigators : 2 : 16
Total for scheme i Computer Operator ' 6
' TA o 2
i WS ' 12
i Irrigators ! 48

* Computer operator’s time is divided equally between Giritale
and Minneriya Schemes.

W



In the case of T.A & W.5. attached to field operation unite,
during water issue period (8 months in an vear) half their time
is apportioned to operations and the other half to maintenance.

ANNUAL ORERATION COST

The ammmal  operation ecost  conld  be analyvzed as consinting of
three main components namely:

(1) The direct ccot of emoluments paid to ID operation

staff.

(2) The indirect cost of 2) fuel, repairs to vehicles and
equipment b) drivers and operators c) depreciation of
vehicles and aquipment d) administration and

departmental overheads
(3) A contingency cost.

The cost of item (1) can be determined from required man-power
inpute and applicable rates.

EMOLUMENTS
Monthly rates of emoluments of ID operation ctaff

Category i Monthly ! Allowances v QO/T ' Total
yoSalary i (Travl. +5ubs., ) ) Pay iMonthly
'Ry ! Ris bR, yRate. Rs
Computer Operator bo3onn P R V3000
Technical Assistant | ¥ NA ' 1266 7 ——- ' 12566
Work Supervisor 122680 ' 606 ! - ' 28500
Irrigator 11960 ' 5y V261 , 2250
5 ) ' '
¥ Technical Assictants calaries are met from Persongl

Emoluments and is included in ID administration costs.

Estimated Annual Emolument costs

Category i Person v Monthly ! Amount
i Months i Rate.Rs ! Rs.
Computer Operator ' 6 G 11517 : 189
Technical Assistants! 2 1260 j 15000
Work Supervisors ' 12 V2850 ' 34200
Irrigators ' 48 V22en ' 168D
Total 176200

The cost of item (2) is to be estimated after a detail analyeis.
Such an analysis is presented in annex A. based upon analysie of
1981 performance in 16 selected major Irrigation Schemes at one
per range and updated to 1923 prices. '



These are  the besl available data and the per acre coshts of gub

items 2 (b), 2 (¢) and 2 (d) are as follows:

, Sub Item Cost/Ac
Re. Cts.
Fuel & repairs to vehicles .12
Drivers and Operators .54

. 2
Depreciation of vehicles & equipment 21.06
Adninistration & Qverheads 13

NN N
fo e Bie vy

‘b total am .76

MATERIALS_AUD TQOLS

Since cost  of lubricants, stop planks and repair of gates
lifting mechanisms is  charged to maintenance there is
identifiable cozt  for materials and tools apprortionable

operations.

DIRECT COSTS

Annual emolument costs is. 175,200

Physical contingencies (7.5%) Rso. 13,149

Direct costs Rs. 188, 340

Irrigable extent under scheme 75880 Ac
Direct cost operation per Ac Rs. 25.11

Indirect coats Ro . 40,76

Total operation cost/Acre e, 65.87

Operation cost exclusive of Re . 65.87-Re.13.50
Administration & wverheads Re . 52.37 per Ac

and
no
to


http:65.87-Ps.13.50

GINITALE SCHEME
OFERATTON COSTS - DCO AREAS
DEO o1 PURANAGAMA

Total irrigable extent 1964 Ac

No of irrigators required = 2
Total annual man-power requirement = 2 x 3 = 16 perosn months

B 1800
Re . 1909
Re . 1900
Re . 1994 x 16
= Ra. 3094010
Ke 2280
ke . 32600

Monthly salary Rs 60 x 3@
Cycle allowance

Total monthly emolument
Anmual emolument Coste

oo

t

Contingences (15%)

Direct cost

DCO Administration costs
(5 % of direct costs) = Re. 1634

Total operation cost Re. 34314

Operation cost/Ac 5. 32.25

LA |
—
=
L'\

GTLSCOPR

A



CHAPTER V
BALANCE WORK REQUIRED TO ACHIEVE TARGETS

Successful implementation of improved system operations depends

--on--fulfilling a number of tasks identified on Table V-1, below,

‘however, the most important requirement is the commitment and the
realization by the ID field staff, that this is a worthwhile

pursuit.

TABLE V-1
INPLEMENTATION PROGRAM FOR IMPROVED SYSTEMS OPERATIONS

o : : : 1991 ! 19921 )
‘Iteal d 10rganiz, j-m=mmmmsmm e : '
No. iSchese  lActivity ‘Respon 115t Gtr.i2 Otr 13 Gtr.!4 Otr,!ist Qt!
i 1Al iProcure and install gages in | 1D --mme-ee : ' ; ] i
' ; :sain system ' ] ' : : i '
12 Al iCalibrate seasuring devices ini 1D ! e : i i
' ' ieain systea ' : ' ' ' ! '
P33 Al iUp grade "issue trees® | jmo---- : g : ]
i 4 3Bal Oya 1Procure and install computer (IMD/ID ! e . g 4 '
i H :a* Azpira I€'s office H : H ] H ' H
I 38 tAzsess caaal Icsses in main | D oo - H i
| ' isystea i ; ' ] i ] '
i b iBal Gya iCollect data and calibrate I (R , ] : ' ]
' LB & RE lreservair operation aodel ' ; ' ' 1 : g
i i ifor Senanayaka Saaudra ' : ' i H / :
i 7 i6z] Oya iPrepare control and (ID/SAL femmmee- ' i H : i
| TRB iissue diagraa : : ' i ' : :
v B Al iSet up two way Cossunication : D ! R R ] i
' : isystea between operation i ‘ : : : ' :
' J icenter and field units : i ] ] i ] i
i 9 A1l ‘Deployaent of personnel and ! iGIRITALE! MIN } KAUD ! GAL OYA RB !
o viapleaentation of improved ! jrmem-oes St R B B S  EESEE d
; g isystem operations i g v RBE } PS5 | ] i
V18 3Rl tInstall gages in distributary ! Ip e
' ] isystea ] : H ' ' H :
1 11 4A1 iCalibrate seasuring devices | Ip ! I T
' : iin distributary systea ' ] i : i : :
P12 1Al iAssess canal losses in v I : S
i : idistributary systea : i ' i ' i H
+ 13 16al Oya !Procure and install rain gagesiIND/ID | s e i i
' iRB, RBE | : : { : ' ] '
14 1Al iRetineaent of system operation! 1D ! : i ' -
BLCENORK V-1 .o



The Schedule of the above activities has been drawn up on the
assumption that the ISMP completion date is 3@ June 1992. Since
it is very unlikely that construction of D canals in Gal Ova RB
will be completed by that date. Therefore, if further funding is
provided activities 1@ to 14 will necessarily continue beyond the
37 June 1992, To implement the above ‘'schedules in Polonnaruwa
Range a Water Management Cell must be formed in early 1991. the
recommended organization chart for the Water Management Cell 1is
ghown on Exhibit V-1, Exhibit V-2 presents the Water Management
Cell Functional Chart indicating the functions of each component
of the Cell,

Early in the study it was realized that some of +the ID field
staff responsible for system operations are living far away from
their areas of work due to inadequate housing. Since it was felt
that full attention of the staff could only be expected if they
live in or in close prseemety to their work areas, proposals were
framed for the construction of 8 new quarters and effecting
improvement to 13 existing quarters. Due to some reason or other
those proposals were not implemented. If funding could be found
it 1s recommended that these be implemented as early as possible.
The locations and estimates are given on Exhibit V-3.

V-2



SYSTEMS

OPERATION

WATER MANAGEMENT CELL
ORGANIZATION CHART

POLONNARUWA  RANGE
S. PIYADASA D.D.1

RANGE OPERATION CENTRE

NIMAL ROHANA - HEAD
ARIYARATNA - ASST.

PARAKRAMA SAMUDRA

SCHEME
WIJENAYAKE I[.E

DIVISION OPERATION
CENTRE
WANNINAYAKE

SENARATNE

MINNERIYA SCHEME

GIRITALE SCHEME
I. E SENARATNE I E

CENTRE
PATHIRANA

DIVISION OPERATION

DIVISION OPERATION

CENTRE
DAYARATNA

KAUDULLA SCHEME
THEODORE 1. E

DIVISION OPERATION
CENTRE
KOSHINNA

CALIBERATING| |ISSUE TREE CALIBERATING| [ISSUE TREE CALIBERATING| |ISSUE TREE CALIBERATING| [ISSUE TREE
TEAM UPDATING TEAM| TEAM UPDATING TEAM TEAM UPDATING TEAM TEAM UPDATING TEAM

TILAKARATNA  GUNADASA MUWANWELLA  PIYARATNA EKANAYAKA PIYARATNA FONSEKA RAMANAYAKE

N. MAHEEPALA B.A.L.SILVA BANDUSIRI

Kers
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. Directs the - successful inplementation of the Ranges
-operation prograw through the Range-Operation Center. s

T - - 1 PP e —.

[7 RANGE OPERATION CENTER

I

° Iaplenents the Division operations program within the Range.

® Coordinates programs on Reservoir Operation Model, Systems
Operation Model and Seasonal Hater Report.

. Prepares the Giritale Scheme s System Operation Hodel.

. Replicates the Giritale Scheme System Uperation Hodel in the
Parakrama Samudra, Hinneriya and Kaudulla Divisions. Coee

{47 DIVISIONS IE OFFICE

—

. Tirests the preparation oI ~he mpodeis <
Operation, 3ystem Operations and Seasonal Wat
%his Division

Peservoir
port for

lalila ]
w
@

3 Reeponsible for the preparation of the =nodels for Reservolr.
Operation.. Systems Operation and Seasonal Water Report for
the Division

[ Identify and establish Fi:ld Operation Units and Sub-Units

. Sstablish two way communicaticns betueen Uperations Centers
and Field Operation Units.

° irstall rain gauge network for the Division

I

7
59

r

rcax,lsmrtou TZaM
1

Establish control and measuring devices in the Hain, Branch
Canals and at D canal offtakes.

Calibrate canale and measuring d2vices within the Scheme.

Srepare discharge tables of cilibrated canals aad measuring
devices

Re-calibrate canals ahd ceasuring devices at least once a
year

Take and record daily discharges of calibrated canals and
measuring devices and communicate to the IE Division office

A«masg canal “losees, scepage and percolation
Submit records of diecharges to IE office

Adjust gate openings based upon IE office directions

lA,ISSUE TREE UFDATING TEAH
1

. Frepare issue tree for the Division Schemes

. ?pdatg issue trees as necessary when there are changes in
“he distribution system and the total cultivated area

repare Schematic Water Distribution

-
Fr Diagrams fo

s = r the
Division Schemes
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INTHR - O3 [C 0y SONENCE

To ¢ DR.L.E.kaley Date tJuly 12, 19840

Location:Colomvo From: C.F.Leonaardtl

Localion:Polonnaruwa
Supbject: Systems Overation Plan. Communication
and Building requirements.

The ID/IMD/  USAID have anroved in principval lne Syslem Oneration
Plan for tne ISMZ. As submilted 1n  your letter titled "ISHE
1

Operation” o Mr. Botejue on 18 Marcn 1988 tnere are certain
infrastructural facilities Final  must  be vrovided inorc¢er Lo

implement Uhis Plan. Two of the moslt imwortant infrastructural
facilities are Item No. 1 - I¢centification and csltablisament of
Field Oneration Units ardd Sun—-units and Ttem No. 2 -

Fstablisament of two-way Communicalion bebtween Voveraltion Centeis
are  Field Ooneration  Units (please rvefer to wvour letler lLor
cotails of taese two ilems.)

After investigation into tne aouronriate communication networ:
for the Systewms Overation Plan it was estaoiisned thal Lolenson:
communicaltion was not feasiblie cue Lo nign cost. The altornative
is a radio vaone communication neltwors taalt wiil allow Lne Fieid
Oneration Units to communicate directly with tne Scaeme Overation
centers. A total of twenty (20) radlo vnone unils will e

ro"Ld'"Od for tue four Seaemes 1N ime  DPolenunaoruwa  Range.
GllHUIlaL)’ cost of thnese units is  in tne  range O f anoul
30,000/unit. Detailed nstimates of nn costh and
Dec1flcaL10ns will be fourtncoming for your cubmitial to
ID/INJ/U?AID \

Exhibit A ( two stacets ) viresents the location aeand Tavtle L
prescnt; the reguirements for radio paones, new buildings, ansd
or improvements to ex xisting buildings. The costs of providing
eigat (8) ney buildings cum olfice facilities for Ficld Quaerstion
Units and tnirteen (13) imorovements to vxisting builldings ix
pregented on Tanle Il for youw informution and necessary aclion.

We Thave discussed witn Mr.Pivacasa the communications and
[
Sys

building regquirements for {he stems Ooneration Plan and he is 1N
agreement wita tne reguirements. Therefore, vlecase Cormnily

suopmil the rec commended proposal for Lne commuinication pe tworin and

building requirements to 10/11)/H5AIO for approval 50 thal Ltneso
facilities can be imolemented at an carly date.

‘C.F.Leonnardt

Encl.As stated.
cc:S.Piyaaasa
ND.S.A.Kulasexera
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CHAPTER VI

RECOMMENDATIONS

Every effort should be made to implement the water management
programs in all of the schemes under ISMP. These programs which
have been developed after study and discussion over the last
three years do not aim at creating sophisticated technological
show-pieces but are the 1logical first steps in improving the
management of our scarce resources. The ID has the technical
expertise and the resources to implement them. Inorder to
motivate staff engaged 1in operations, it 1is necessary to
recognise water management as an important technical field by
providing opportunities for advancement in carrier and other
benefits for those engaged in it.

The single factor that will have the maximum impact in
economising water, is better utilization of rainfall. In order to
achieve this the cooperation of +the farmers has to be sought
through the F.0 to advance the cultivation and to repair the
ridges so as to retain the rain water at least a few days prior
to  the commencement of water issues. Setting up of two way
communications between the field units and the operation center
will greatly facilitate utilization of rainfall.

The schems:  in which water management activities will have the
most  benelicial effects are Kaudulla, RBE, GAl Ova RB and
Giritale. In P33 100% of the irrigable area is cultivated in both

geasons  and  reduction  in  water usage will only result in
increased tank spillage. Improvément in water management should
therefore be directed towards achieving a more even distribution
of water supplies. In Minneriya the Yala duty is less than the
theoretical requirements due to re-use of water. Improved water
management in the areas commanded by LB main canal and Raja Ela
may result in deficiencies in  Galamuna Scheme (508 Ac) which
depend entirely on the drainage from irrigated lands in the
catchment, necessitating releases to the drainage stream from the
main canals.

There should be better coordination between MASL officials
responsible for planning allocations and DDI Polonnaruwa Range.

After the water management program is well established it is
recommended that bulk water issues be made to the DCO’s and a
water levy charged based on the seasonal volumetric consumption.
This will encourage farmers to minimise wastage and also to
change over to OFC in soils more suitable for such crops.

System Operation Computer Model.

Based on the very limited experience gained on the operation of
this model (in Giritale Scheme) it is suggested that the
following refinements be effected during future revision or
updating of the program.

Vi-1
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Provide for rotational water issues.

The present model computes daily water requirements on
continuous flow Dbasis. Rotational water issue requirements
could be computed with inputs of the rotational cycle N
(number of days) and the period of water issue within the
rotational cycle I (number of days). '

Rotational water issue requirement = N/I x Qc where Qc = the
daily requirement on continuous flow basis.

Using the present model rotational water issued could be
obtained by inputting the factor N/I into the adjustment
factor for the relevant node point.

Raising the upper limit of effective rainfall.

The upper limit of effective rainfall Re (daily) has been
set at 39%mm. Any figure higher than this value is rejected
as "too high". This 1limit should be raised to 109mm to make
the program more flexible.

Carry over of effective rainfall.

Provide for carry over of effective rainfall when it exceeds

crop water requirements. In the current model effective
rainfall iz accounted for only on the day after the event.
To overcome this limitation rainfall in excess of 17mm
(depth required to meet in full the field water

requirements) could be input into the computer as separate
events occurring in consecutive days. eg. 38mm of rainfall
on Tuesday could be input as 17mm on Tuesday. 17mm on
Wednesday and 4mm on Thursday.

Sorting of nodes.

Sorting of nodes in system data edit mode under certain
conditions leads to disorder. This needs to be refined.

Vi-2
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ATTHEXURE H-1
CALCULATION _TE MAIN_CANSL_LUTIES - LOWLAND_FPADDY_

The methodology presented below is an attempt to look at the main
system as  a whole and to account for main canal discharges using
the continuity principle, eliminating  the need to resort to
cumulative  loss factors  in the distributary network. The
resulting duties are close ‘o the Irrigation Department design
norms in  vogue during the 196607 s but lower than those arrived at
from currvent design eriteria,

Considering the svatem commanded by the main canal az a whole,
variationz in the storvage in farms and in the distributory canal
network can be assumed to even sut o and Lhe daily demand . is the
quantity of water regquired te maintain the water table.,

Q= Bvapotranspiration from 2ros in command area

+ ooaepage and pereolation loss from wetted area

+ Wastage (direct dischargee into drains)
Effective rainfall

15

Evapotranspivation = A x ETo x Ke for the areas under
different growth stages.

For paddy, crop water requirements  are highest during the mid
stage when ETo and Ko are a maximum. Further the mid stage lasts
for 38 daye and therefore it  could be assumed that the entire
command area is in that stags wvhen the demand is a maximum.

Bvapotranspiration = AxEToxFo
A= cropped area.

The wetted  area or the effective area for computation of seepnge
and percolation losses =  cropped area + area under livadda
ridges, canals , roadwayvs, drains  and pheripheral areas
surrounding highlanda within or abuting the command area.

Seepage & percolation loss = (F+5) A x T
rercolation rate

seapagze rate
wehbted area factor

g
i

(]
i

In the emtablished irrigation syatems the wetted area  could be
considered as 200 percent  of cropped area (vide annexed sheet)
ie. £ = 1.20

N-1-1



In most of the existing svotoms  there is re-use of frripation
water. Although reuse cannot be guantified without detail water
balance studies it can safely  be  assumed to  compensate for
wastage arising from direct dizecharpe to the drainage network.,

4

. Q@ = A x ETo x Ke + (S+P) A x [

The demand is a maximum during mid stage  in Yala (July - Aug)
when effective rainfall is negligible and also ETo x Ko is a
maximum.

ETo is about 6.5 mm/day and Ke = 1,20
In the PFolonnaruwa systems  the average value of (FP+8) is about
dmm/day. (& mm/day for RBE well drained, 5 mm/day for RBE ill

drained and 2 mm/day for LHG)

Q= A X B X 1.2 v (4% 1.2 A)
12.6 A

t

Demand = 12.6 mm/day
ie. 1.46 1/s per sec. ov 47.9 Ac/cfs

The above is in conformity with historical peak demands during
Yala in PSS and Minneriva Schemes.

W



Codulatlon ol Mot ted Area

Canales

Type *  Length Wetted Area
M/ha width (i) M2 /ha
Main 2.53 K19 75.9
Branch 3.59 25 B7.5
Distributary 12.75 P 153.0
Field 30,82 ' 2157

532 .1
Rideges

Assuming 25mx25m liyvaddas, ridge lenpgth = H6m
5D m in 625 m"2 i, 88m/ha
width of ridge = @.0m area /ha = 489 m™2

Drainages

a) Length of collector drains which colleot drainage directly
from the farms 1is approximately equal to the length of field
canal., .

width is about .6m arcasha = 0.6x30.49 = 18.48 m™2

b) Farm drains

The length of draine within the Farm in approximately cqual to

the length of ridages., e, 800Dm/ha

Width of drain = ©.25 m
area/ha = .25 x 800 = 2000 m~”°

¢) SBecondary drainage lines (Hatural).

The length of drainages which feed the main drains can be taken
as equal to the length of the D canal ie. 12.7 mn/ha

Width of drain = 1.5 m area/ha = 19.0 m~2

Total wetted area = 12500 m " 2/ha
= .125 ha/ha

Percentage increace in wetted area {over cropped arca)
= 12.,68%
Allowing for wetted areas gsurrounding highlands within command

area, percentage increace in wetted area could be assumed as 200%.

* These are the average values for the Polonnaruwa Syvatems,
H-1-3
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The demand  is a  mpaximom dorine  mid sbape tn Yala (July - Aug)
when effective rainfall i necvligible and also ETo x Ke is a

o o,

ETo is about 6.5 mm/day and Ke = 1.2

In the FPFolonnaruwa systems the average value of (F+S) is about
dmm/dayv . (9 mm/day for RRE  well drained, 5 mm/day  For RBE 111
drained and 2 mm/day for LHG)

. Q Ax 6.5 x 1.2 + (4 x 1.2 A)

= 12,6 A

Demand = 12.6 mm/day
ie. 1.46 1/8 per sec. or 47.9 Ac/cfs

The above is in  conformity with historiecal peak demands during
Yala in P35 and Minneriva Schemes.
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AHNNEXURE N-2

LIELD _CONALL_DESIGN - FOR LOWLAND_PADDY

Main demand is during Mid stage in vala when ETO is high, Kec ia a

maximuam znd rainfall is negligible.

ETO = 6.5 mm/day (average daily value for Diyasenpura)
Ke = 1.20

P+5 = 5 mm/day

Field water requirement. = ETO x Ke + (FPt3)

6.h x 1.2 + 5
12.8 mm/day
1.48 1/a/ha
AT.2 Ac/efs

Hotoal

Allowing for a 6% loss in field canald
Final canal peak demand 1.57 1/8/ha
14.6 Ac/cfs

o

Say 1.6 1l/s/ha or 45 Ac/cfs

Field canal peak demand is calculated on the assumption that the
entire command area iz in the mid stage which lasts for 390 davs.

¥ Findings of Kaudulla Water Management Study - 1978-83 by
Hydraulic Research - Wallingfocrd.

TOURRPT.DSA
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Annexuare H-3

ADEQUACY OF EXISTING IRRIGATION SYSTEMS TO MEET OFC DEMANDS

An analyeis of the adequacy of the existing 3" diameter farm pipe
outlets to meet OFC water roeqniremente wae made by the Congultant
and is presented helow:

W

Maximum demand = 59 mm in 6 dave for a Ac allotment, therefore

FWR for one irrigsation

H
=
~

J
e |

~
<
—
oS
H

1. 492 Ae [

Number of houres of water iione  with s 3" diameter  farm pipes
outlet = 35.5 hrs., Say 36 Hrs

AN
A
<
|
03

For a 2 Ac allotment, FWEI {or one irrigation = 2x59/25 ., 4212
Ac ft

Number of hours of water imrne with & 3% dismeter farm pipe
outlet = 23,1 hre Say 24 Hre.

With = 3" dlameter farm pipe contlet the number of 2 Ac allotments
that conld be lrrigated simnltaneonsly from a field eanal with =
capaciiy 1 cfe le six. Therefore the entire command under a 1 cfe
fleld canal (about 39 Ae) ~ould be irrigated in 3 dayve.

P,

Baged upon the above analvsin, 3" diameter farm pipe ontlets have
adequate capacity  to irrigate  OFC from the exleting irrigation
systens in the Polonnaruua liange.

ADEQIS.CFL
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CONCEPT OF ESI AS APPLIED IN IShp

Rehabilitation  program  tor the tour irrigation svstems  in Polonmartiea
District has heen limited  to Exsential  Structural [mprovements  (EST)Y.,
Cinterpreted trom project paper and practiced during 1987 & 88 and programn |
For 84 ESL provides jor

a, installation/Zimprovement o1 adequate  water  conlrol structures, which
tncelude regutators.  weirs, check  structures gated outlets at the heod
of all main, branch., distributory canals and the larger tield canals.

b. tnstatlation of tlow measuring devices to adequately wonitor discharyg s
in main,  branch and distritntary canals  and releases to larger tieid
canals,

C. repair, reconstruction or moditication of damauged structures
d. construction of additional canal crossings and bathing facilitiecs
e, increasing conal  capacities where  required by desilting, widening o

regrading of canals and modifications Lo structumres.

f. strengthening of canal embinkments, stabilizing canal slopes in heavily
eroded  scctions  and  adoplion ot preventive measures  using  cost
eftective techniques to minimize turther delerioration of the svstem.

inoogeneral  ESD could  be deseribed  as o stabilizing and upgradiong an existing
svstem to weel present day requivements  using cost eftective techniques whils
wroviding  adequate  contrel  and  measwring  devices to effectively regulate and

monitor distribution ot water throughout the svstom.
EST do nobt inciude:

1. lwprovements to road network distribotory and  tield canals  along main
branch distributary and [ield canals

2. lining ot canais

3. improving the lavout ot the canal svstem to eliminate direct issuces
trom distributary canals or to Limil  tengths or extents commanded
by ficld canals.

0. improving head works of tonks incorporated in the svsten

3. augmenting  canol  supplies by Lapping drainage streams except  Lhose

already incorporated into Lhe svstem by D with  the construction ot
permanent structures,

ESI.DSK
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