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IRRIGATION MANAGEMENT AND CROP DIVERSIFICATION (SRI LANKA)
INTERIM REPORT ON THE TECHNICAL ASSISTANCE STUDY (TA 846 SRI) APRIL 1989

I. INTRODUCTION

Context of the Study

This study of Irrigation Management and Crop Diversification is being
carried out under a Technical Assistance Agreement (T.A. No. 846 - SRI) dated
27 November 1987, between the Covernment of the Democratic Socialist Republic
of Sri Lanka (GOSL), the International Irrigation Management Institute
(ITMI), and the Asian Development Bank (ADB). The study is being implemented
by IIMI in the Kirindi Oya and Uda Welawe projects in southern Sri Lanka in
close collaboration with the agencies in charge of development and
management of these projects. It addresses, through field-level research,
priority issues of importance and relevance to the two projects in the
processes of irrigation system management, with particular attention given to
the requirements of crop diversification. :

Progress of the Study

The study commenced on 1 February 1988 and is of 26 months duration.
The first season of field research in Kirindi Oya project was conducted from
March to June 1988 and corresponded to the delayed maha season of 1987/88.
-The study could cover part of the season. There was no irrigation in the
research area during yala season. In the Walawe project, the first geason of
field research commenced in April 1988 and continued throughout the yala
season which ended in September 1988. The maha season of 1988-89 started in
both projects in October 1988 and continued upto March 1989. This was the
second season of field research in both the projects. However, during most
of the season, there were frequent disturbances to law and order in the
region and the social and political situation was unsettled. The security
situation became very difficult and field research had to be discontinued
from November 1988 to February 1989, The research staff were withdrawn from
the field in November 1988. Though they had returned to the field offices in
mid~January 1989, the security situation was considered still too difficult
upto March 13889 for them to venture into the field and conduct research.
Thus the opportunity for field research during the maha season was mostly
lost. All that could be salvaged were the crop cut surveys for vield
estimation in sampled allotments and interviews with some farmers and

officials,

The yala 1989 season commenced in the Kirindi Oya project with the first
issue of water issues in the research area on March 15, 1989, In Walawe, the
first water issue for the yala 1989 season commenced on April 20, 1989. The
field research for the season has commenced in the two projects and will
continue till August or September 1989.



7" ‘An Inception Report was submitted in mid-March 1988 at the end of .
stage 1 of the study. It contained the findingds of the literature review, . -
: oh proposals, and programs detailing data collecti w0

ions, analysis and expected results, and other de
tion for stage 2 of the study covering four sé
h. The identification of two sub-systems for ree
#idi Oya and Walawe projects, was also part of the re
ed. in the report. - :

~An Interim Report was due, as per the reporting requirements, in Apr
89 at the end of two seasons of research., But it was decided at the fi.
{ng of the Study Advisory Committee (SAC) in Colombo on

t would be useful to have a Progress Report on the st
irst season of field research without waiting till Aj
im Report. Accordingly a Progress Report was submitted in October 13bB.. - .
soribed the progress in the implementation of the first segson of field =~ -~
poh in the two projects, and preliminary findings and'analyeis.

teipim Report was prepared in April 1989. clix
snolin iata especially on the economics of .rice.F
fallninary findings of the limited fiéld research
~end of the last season which update the findings
4gation dnstitutions; en anlysis of the rehabilitel
nd: findiligs of desk-study of documents on the e
to Walawe project. Crop cut surveys for ¥ie A
cts had just ended in March 1989 and there was ¢
» the dafe and report the findings; they will be j
‘The Interim Report does not repeat the material
Report of October 1988, though references are ma
i in conjunction with the Progress Report. and the B

o second chapter swmarizes the major findings which are, re
or Kirindi Oya in Chapters III and IV, snd for

#s



Staffing
Inter_nat ional Staff:

The following senior staff of IIMI continue to work on the study.

Dr P. S. Rao, Engineer/Team Leader
Dr C. R. Panabokke, Agronomist

Dr D. J. Merrey, Social Scientist

Dr M. Kikuchi, Agricultural Economist

National Staff:

Research Associate: Mr W.A.A.N. Fernando (Irrigation Engineer) is in
charge of field operations and coordination and supervision of research
activities in both Kirindi Oya and Walawe projects. He is based in
Tissamaharama.

Research Assistants: The following research assistants continued to
work in the two projects.

Kirindi Oya project

Mr B. R. Ariyaratne, Agricultural Engineer
Mr P. G, Somaratne, Sociologist
Mr A. P. Keerthipala, Agricultural Economist

Walawe project

Mr R. A. D. Kemachandra, Agricultural Engineer
Mr X. Jinapala, Sociologist

Mr L. R. Perera, Socioclogist

Mr A. P. Keerthipala, Agricultural Economist

Comterpnrts for the Study:

Miss D.M.L.C. Diyagama, Irrigation Engineer, who was counterpart
engineer for the Walawe study has been seconded by Mahaweli Economic Agency
(MEA) to the Central Engineering Consultancy Bureau. A new counterpart is
yet to be nominated by MEA for this study. Mr B.K. Jayasundera, Senior
Irrigation Engineer, who was counterpart engineer for the study in Kirindi
Oya project has been transferred and his successor Mr Sarath Wijesekara is
expected to be nominated as the new counterpart for the study.

Committees

The Study Coordination Committee (SCC) for the Kirindi Oya project met
on 7 March 1989 in the office of the Chief Resident Engineer in Deberawewa;
the SCC for the Walawe project met on 8 March 1989 in the office of the
Resident Project Manager in Embilipitiya; the Study Advisory Committee (SAC)
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- met in Colombo on 16 March 1989 in the office of the Project Diregtor,  '°

Irrigation Management Division. Mr T.C. Patterson, Manager, Asia West
' gion 1 of the Asian Development Bank, participated in-the et i
visited the field research locations in the two projects
Progress Report submitted in October 1988 was discussed "
ings and useful comments and suggestions regarding research

.. In spite of the sensitive security situation and d;fflwltmmmtm
‘ynder which they were functioning, the officers and the field level ataff in
oth Kirindi Oya and Walawe projects have offered excellent oc
nce for the conduct of the field research, S

.' llﬂ!noration with Department of Agriculture

. Inregtmd to the research component on ‘On-farm Irriga ionl'hmgmt o
* Upland Crops’, to be conducted in collaboration with the Depart nent. of
cilture (DOA), the efforts made upto October 1988 were desc bed in the

88 Report (page 3, and pages 79-82). The unsettled conditiong in the :

area have disrupted the progress of work in the development of “the -
Agricultural Research Station (ARS) at Wirawila. Though some limited =~ . -
dress has since been made in field canal constructicn and land levelling =

part of the fields of the ARS, it i now clear that it will not be o
ilable for conducting research on diversified crops in ‘the yala season of
More details are given in Chapter IV. ' ey

.- The workplan and schedule given in the Inception Report (4
main the same except for the timing of the SAC meetings. The ond: . o
eting of the SAC was held in March 1989 and the third will be held sometime

egearch. components described in the Progress Report could not be'done in -
aha 1988/89 and are being attempted in yala 1989, . R

ADraft Final Report will be prepared and submitted by January 15, 1989, -

Wwillianalyze the results of the first three seasons including

vide a preliminary assessment of the work. during the fourth and last
edson, maha 1989-90. It will be reviewed at s tripartite meeting (ADB, GOSL ™
and. TIMI) within one month after its submission. - The Final Report; - - o e
incorporating views and comments of the tripartite meeting will be submitted = -
- by March 31, 1990. It will contain further analysis as well as =

commendations for improvements and any follow-up studies which may ‘be
ted necessary. : e

ptember-October 1989, Many of the data collection programs ‘for-various . .
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In between the Interim and Draft Final Report, a seascnal report
containing an updated workplan for the maha 1989-90 season will be sent to
the Bank {ADB) and the Government (GOSL) by 30 Oct,ober 1989,

Problems and Issues

In spite of continuing sporadic incidents of violence, it is hoped that
the situation in the project areas will remain reasonably normal and peaceful
and field research in yala 1989 can be conducted without any interruption.

In the remaining project period, this is the only full season of research and
it is crucial to provide the lessons we want to learn in this research.

It seems particularly unfortunate that it will not be possible to
conduct research on diversified crops in ARS, Wirawila in yala 1989 as the
fields will not be levelled and ready for the season. One of the important
objectives of the field research will remein unrealized.

Comments are welcome

We would welcome comments and criticisms of the contents of the report
to help further the cause of research..



Appendix

(Extract from inception report) - %

study envisages the selection of one sample subsysten
ecte, Kirindi Oya and Walawe, for intensive data: ca

(the intensive sample), supplemented by extensi
. at the next higher level subsystem (extensive
beystem should comprise the total command area
itg field canals and should also include both '
i (poorly drained) soils. The subsystem for Kir
1 in the newly developed Phase 1 area. The su
be relevant to addressing rehabilitation research ilasuss
considerations the following subsystems have beén selecte

rindi Ova Project. The intensive subsystem consistg of the - e o
butary Canal 2 (DC 2) of Branch Canal 2 (BC 2) on'the Right Bank M in
RRMC). It serves a command area of sbout 91 ha in Tract 5. “Each S
fias an allotment of 1 ha. There are thus 91 farmers. BC 2, from
¢ 2 takes off, has a command avea of 528 ha. The schedntic layouts:
\d DC 2 are shown in Fig. 1.4 and Fig. 1.5 respectively. The blooking
#1 for DC 2 is shown in Fig. 1.6. While DC 2 will form the intensive
For the study, BC 2 will provide the basis for the extensive somple .
te next higher level subsystem. : L , o

Walawe Project. The intensive subsystem consists of the command area - |
by Distributary Channel 8 (DC 8) of the Chandrikawewa Block (Figs. 1.7 =
8). It has 107 allotments each of 1.2 ha (3 acres) ard therefore an -
al area of 128 ha. the actual area served is estimated to be 10% more -
iis (about 140 ha total) because of encroachment. The Chandrikawewa : ~~ .= =
‘Canal has 18 distributaries serving nearly half of the Chandrikawewa . = =

‘which has a total command area of over 2300 ha. This branch canal . =
des the basis for the extensive sample. DC 8 is one of the 18 -~
sibutaries. In addition to nine turnouts, there are a large number .~ 0. -
v 50) of direct outlets from DC 8. Farmers have alsc built.a numberof == .-
across DC 8 at various places to raise the water level. The - .~ "= o
itation will substantially change the shape of the water distribution . - =
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Figure 1.4
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Figure 1.5
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Figure 1.7
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Figure 1.8
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II. SUMMARY REPORT ON RESEARCH RESULTS - MAHA 1988/89

The major findings and results of the research of the last season, maha
1988/89, are summarized in this chapter. They are described in detail in the

subsequent chapters.,

IRRIGATION INSTITUTIONS IN KIRINDI OYA

In a new irrigation scheme like Kirindi Oyva, the process of
institutional development is not simply a matter of creating ‘organizations’
but of institutionalizing these organizations, and the set of values,
conventions and understandings about appropriate norms and rules of
behavior. Institutional development, i.e., the infusion of value as part of
a process of building capability, is a long term process requiring
considerable investment of time and skilled human resources; but it is
essential for long term sustained productivity of an irrigation system.
Amsessing the performance of irrigation institutions, or more precisely and
narrowly ‘'irrigation organizations’, is more difficult than measuring
irrigation system performance in Lerms of water deliveries, vields and
incomes. TIf water is not delivered according to the expectations of farmers
and crop needs by the irrigation agency, the agency’'s performance may be said
to have been below expectations. But in order to understand why this is so,
it is necessary to investigate both the overall structure of the
organizations, and the internal processes of setting objectives, obtaining
and using information, making decisions, motivating and controlling
personnel, monitoring the results, and making adjustmenis. Beyond this, one
aust also investigate the functional ‘Fil’ between the technology and the
manadement. requirements, the =lruclure and the processes of the organizations
wanaging the physical sysbtem, and the soctal, economic, and natural
environment.

The overall structure of the irrigation organizations in Kirindi Oyva has
been described in the Progress Report (ITMI 1988b: 67-78) and also in Merrey
and Somaratne (1989) and Stanbury (1989). This report builds further on the
material already presented in Lhese reports and discusses some innovations in
the organizational structures and procedures that were introduced during the
mana 1988/89 season, and provides an overview of the behavior of farmers and
officers during this season. It concludes with some observations relating 1o
the findings of the research so far with the research questions identified in
the Inception Report (IIMI 1988a: 17-18).

Two organizational changes were made: 1) a Subcommittee of the Project
Coordinating Committee was established in mid-August 1988 to discuss
agricultural programming at the project level. After some discussions at the
Ministry level between the Director of Irrigation Management Division (IMD)
and the Project Managers (Settlement and IMD), agreement was reached to
include farmer representatives on this subcommittee. Since the subcommittee
has only met twice till now, its effectiveness cannot be evaluated; it will
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be momtored during the next season. 2) Effective on 1 Jatnary 1989, the
Im:‘:.gatwn Department (ID} implemented a reorganization of its OM st.aff a
ieparate OSM organization under the Senior Irrigation Engmeer ter
ament) (SIE) has complete responsibility over all OBM mat
wsisted by two Irrigation Engineers (IEs), one each for -
right bank; one technical assistant and one work gupervisor 1

Bection has been allocated specific vehicles, machinery. and © equips

tra)ct. there is one turnout attendant (irrigator) for about 200 ha, 'each GH'!

This reorganization is certainly an important step towards establishing and o
institutionalizing an effective capacity for O&M in Kirindi Oya.p_rooect The R

ID has also made provision to improve communication, monitoring and f bac
‘A0omplaints books’ are located at the field offices, so that farmers ca

Mister their problems in writing. These changes are indieatiﬁa of a ohm)ge s

":j,_n attitude within the ID, one that is placing more emphasis on' in!provinz o
performance of the irrigation system. The resulte of these mas will Be :
mnitored in the research of the next season. LI

Tentatlve comlu310ns and answers to the seven repearel
Tihe I‘t (IIMI 1988a:17~18) are bI'IEfl)f iy

K -',.In ‘general, we find that the management structure does inhin
: management efficiency. Within the various agencies; thew'am fwm
‘‘that affect the incentives es for good services, and that reducs mmtﬂ
“ afficiency. In addition, coordination and cooperation ai SRR

- often problematic, and the mechanisms for achieving coorx
"~ always adequate. A stronger management structure with mmstnntaial grare o
%+ -authority and resources and strong ties with farmers’ orgah ﬁntim mli_ S
. “be required in order to achieve a high~performance asrstem R T

2. ""'We have not fully addressed the question of performa:ne mut;m‘im ﬂ,«
- _--evaluation of personnel. However, we have noted the need ta HIDIEGA
" " information sharing and internal commmnication within the depsrés
- s - well as between the departments and farmers. Staff met.infﬁ wiﬂ;m

" departments and officials regularly attending meetings of - mmmy
¢+ ghannel (DC) organizations and the IMD Project (kumutteea will help to .
© 7 jmprove commmication. 8

3. Tt appears that the communication and cooperatlon are quite adeqmte for‘ FE
" implementing construction work and the Project Coordinating Committes is . " . -

SR _ef,fectlve in achieving this. But in achieving irrigated agrioultural
“‘production, there does not seem to be sufficient active: oeoperatzen

' smong the various departments. It can be illustrated by their inabihty SIS

. .to agree on a plan of action for operating the system to
“pice crops. We would suggest that the government ctnsider ‘e
. a high-level project manager for Kirindi Oya who would: huve 'the S
‘" "seniority and authority to work with all line agencies and: parti&s to

- eastablish a common plan of action, and insure effectivé’ dooperation s

s amcmg the departments and agencies for achieving the ob sotd

ives of that
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4. Regarding the program to form water users’ groups at the field channel
level and above, we find that the effort is guite inadequate and
ineffective to date, despite real efforts by the officials at the
project level. There are many problems but some of the more important
are: inadequacy of financial and human rescurces, internal weaknesses of
the IMD establishment in Kirindi Oya, and lack of clear commitment of
other departments to work with farmers’ groups.

5. Focussing on the patterns of communication, cooperation and
collaboration between the agencies and water users' groups, we have
documented a pattern of resistance to the IMD-formed groups among some
officials, resistance to farmers' representatives participating in
project-level committees, and lack of attendance by officials at
meetings of farmers’ groups.

6. On the more complex question of relating the level of cooperation among
farmers to the technical requirements of the system, we have only begun
to address the issue. But the design of the field channels and
distributaries requires a certain amount of cooperation among farmers to
share water; also, farmers need to cooperate to maintain the field -
channels. The present level of cooperation among farmers varies between
channels, but on many channels is clearly inadequate for insuring
equitable water distribution and good channel maintenance. There is a
definite and clear lack of 'fit’ between the technical requirements and
assumptions, and the present level of institutional development. On the
other hand, there are sufficient examples of cooperation among farmers
to show that it is not impossible to achieve.

7. The final research question is also complex, as it asks what the
relationship is between the performance of the irrigation system and the
institutional factors. We have only begun to address this question too.
Since water supply has not been a serious constraint in Tract 5 during
the seasons we have observed, it is difficult to make a clear

connection.

ON-FARM TRRIGATION MANAGEMENT FOR UPLAND CROPS - KIRINDI OYA

Regarding the development of the fields for research on upland crops at
Wirawila Agricultural Research Station (ARS), the ID completed the irrigation
and road network, fencing and field structures by end of September 1988. The
DOA staff were however, not able to complete their share of work which
involved land shaping and layout of the cross-levelled graded terraces. It
was not possible under these circumstances to conduct any on-station trials
for the maha of 1988/89. No progress was made in further development work
for the next four months because of the intervening elections and the
deteriorating security situation which hindered staff movement and use of
earth moving equipment. Though a renewed attempt was made by the DOA staff
in March 1989 to have the land shaped and terraces developed for the yala
season, the fields will not be ready for conducting research in yala 1989.
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""“The extension field staff of DOA had made plana for oo
‘Vloratory trials in farmers’ fields during the meha 198878
types of crop combinations in 34 demonstration plots

, due to unsettled conditions, they were not.able

am. Nearly all farmers who had been selected for: o
& on a part of their allotments had switched over to
le allotment. However, a few farmer= had successfullygrt
en gram and some vegetable crops in the well drained port:
tmente, or on land above the command area which was irrij
r from the adjacent channel. They had thus demonst
ibility of growing successful non-rice crops during: the
environment. The extension staff of DOA have plans fao
strations in tracts 2 and 5 during the yala 1989 whi
acre size demonstrations with four crops namely green
lie and cow pea. However, the decision made at the km_n
e vater for paddy to a restricted number of irrigation t:
14 season does not help promoting the non-rice crope m-‘m thia:
pnstrations by DOA. -

WCS OF IRRIGATED CROP PRODUCTION

:'Flrst, the results of rice production in Wa.lawe for ‘the "’988 ya}aa' seson
"i.mm.mzed Secon:i, the profltablhty of non—~r10e erops i‘we

encounter when they try to introduce these non-rice crups S
32'1) to provide base line information on the economic perto
fated crop product.lon under the exmtmg pre-reha.bj.lita

strlbutlon along the distributary did not mt.ter.

; .prelmmary result of the crop-cut survey for the- Walaiie 1988/89
o imdicates an average rice yield of nearly 7 t/ha. ,
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Agronomic Practices

Land prcpz-ation in yala 1988 season stretched over a six week period.
Ninety-two percent of the farmers used tractors for land preparation; 22
percent of the farmers used their own tractors. Crop establishment was done
mostly through direct sowing with only 5 percent of the farmers adopting
transplantation method. Almost all farmers planted 3-3.5 month duration
varieties of paddy. 94 percent of the farmers applied V-mixture fertilizer
at the time of planting and all the farmers applied urea during the growing
stage either as a single dose (22 percent) or in two split applications (78
percent). Top Dressing Mixture was applied by all farmers during the booting
stage of the crop. Weed control by herbicides was adopted by 97 percent of
the farmers. Manual weeding was practiced only by 4 percent of farmers who
adopted transplanting. There was no serious outbreak of pests and diseases
in the season. Ninety-seven percent of farmers applied chemicals of various
kinds 1 to 5 times mostly for preventive purposes. ° ’

Production Structure

The produciion structure in terms of the major levels of inputs was
rather homogeneous in the study area across different DCs and different soil
types. The differences in these input use levels were not statistically
significant among the categories examined.

The high seeding rate in the study area, 191 kg/ha on the average was
nearly twice as high as the DOA's recommended level of 105 kg/ha for direct
sowing. The total value of all three kinds of fertilizers used by the
farmers was Rs 1129/ha on the average, with no significant variation over
DCs, location along DCs, and soil types. The level of herbicide use was high
and in value terms, a total of Rs 888/ha worth of herbicides was applied on
the average. The value of pesticides applied averaged Rs 343/ha. The total
labor use for rice production on the average for the study area was 102
days/ha, which was comperable to those reported for the DOA's samples in
high wage-rate regions. The most distinctive feature of the labor use .
pattern in the study area is found in its extremely high dependence on hired
labor. On the average, hired labor constituted 95 percent of the total labor
requirement. This fact must have profound implications if crop :
diversification is to be promoted in the study area. Sixty percent of the
farmers obtained loans either from institutional sources or informal sources
or from both. Walawe farmers relied heavily on informal sources rather than
institutional loans even though the interest rate in the former, 135 percent
per year, was much higher than the latter, 9 percent per year. The amount
borrowed by Walawe farmers was much smaller than that borrowed by the Kirindi
Oya farmers in the 1987/88 msha season.

Economic Performance

The average gross revenue per hectare was Ra 28,000. The high yields of
more than 6 t/ha combined with 20 percent increase in the government support
price of rice during yala 1988 accounted for such high revenue. The average
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bor: productivity was as high
yats was around 15 percent.
g 85 percent. The farme ha on
s '20,000/ha for an owner operator who owned a tractor;
13,000/ha for a tenant farmer. Thus, in all measures, the:
rfdpence of rice production in Walawe in yala 1988 was exce]
h land and labor productivity are undoubtedly high, . the.
ivity in the system is not known. Because of the deten
tion of the physical system and difficulties in sster
t¥ol, water would certainly have been wasted to a submtentis
éy rehabilitation and more efficient use of water, the water sa

o Diversification _ _
‘A preliminary examination on the possibility of crop diversification in . .
the study areas reconfirms the difficulties that have been pointed out ot T
wpeatedly by researchers who have studied crop diversifioation under . . ..
gated conditions elsewhere in Sri Lanka. Among others; “galjent
foulti ’ include: i) labor constraint and low labor -
wtivity of alternative crops; ii) capital and credit con: Bt
yricet and price uncertainties; and iv) in view of high protix
sroduction in the study areas, among conventional non-rice crops
riarvow selection of substitution crops can compete with rice in‘t
me ‘generating capacity. PR

.

" ghe ongoing rehabilitation of Walawe irrigation aystem was
~to: 1) improve the physical infrastructure by rehabilitation
’t‘atlmallmtlon of the right bank (RB) canal sys 2y g

efficiently, which in turn would lead to increased agriculty roduct i
the BB and further development of jrrigated agriculture in, the left bank
¥ The data, assumptions and criteria adopted for the rehabilitation
:design and the opération of the system and the institutional reguirewsn
procedures for the water management and operation of the ¥ ilitate
‘dbcumented in the "Design Criteria” and "Draft Water ment and
Operation Manual" prepered by Sir M. Macdonald and Partners 1id; ‘the .
consultant to. the project. (MP July 1986: Draft Water Ma L and
Operation Manual; MMP February 1987: Design Criteria) = .-
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Findings

Design and operational assumptions: The design of the field canals and

turnouts and the operation of the rehabilitated system are based on a set of
fundamental operational and institutional requirements which require a
radical change in the present irrigation practices and regulation of the
physical system and behavioral requirements of the farmers as well as the
operating staff. These changes are tied up with system-wide monitoring of
crops, climatic parameters and flow of water in the system with feedback and
necessary adjustments to control and regulate the system. The basic
questions that emerge from the study of these design assumptions and the
intended mode of operation are: 1) the appropriate mechanism to build up the
proposed operation and monitoring procedures on the present system, an area
which has not been adequately addressed by the above reports; 2) the degree
of institutional capacity and organizational capability required to motivate
and direct both the farmers and the agency staff to follow the intended
.procedures, at least in order to ensure the realization of the fundamental
operational assumptions on which the design is based and the success of
operation depends; 3) the accuracy of some crucial parameters adopted in the
design and their impact on the performance of the system; and 4) the possible
consequences for system operation if the basic operational assumptioris are
not realized as anticipated.

Operation and monitoring procedures: The Draft Water Management, and
Operation Manual describes in detail the staff regquirements, staff
responsibilities, duties and tasks required to carry out the new operation
procedures and monitoring of crops, climatic variables and water flows in
canals. It also lays out the sequences of action in monitoring, the formats
to be used, and the rules for adjustments of the system for monitored
parameters. These look very logical and appropriate for the enhancement of
the levels of performance. But at present, the system is heavily dilapidated
and this condition has created a permissive environment both for the farmers
arr]l the agency staff to refrain from any systematic way of handling the
system to achieve high levels of performance. Both parties at present show
very relaxed interests and do not tax themselves with extra efforls to save
water or follow rotations strictly because they do not feel any necessity of
doing so. The proposed new operation is therefore a radical change in the
present mood of work, the present irrigation behavior, and the present
understandings of the system. The change from the present phase to the new
phase needs a sound mechanism with much effort by the agency. This issue
needs to be addressed and a proper mechanism devised.

Qperational assumptions: The irrigation schedules for the FCs and DCs as

well as the computed design discharges in the DCs and FCs are based on the
primary assumption that the first irrigation or the commencement of land
preparation on any individual FC is done in two steps staggered by one week;
this is followed by a second assumption which requires the division of BCs
under a BC into two groups; one group of DCs deliberately delays the
commencenent of land preparation by two weeks with respect to the other.
Five to six farmers are expected to share water in the FC at a time, while




- 22 -

perating staff would rotate the issues to FCs from the C, ona .
termined schedule which presumes the realization of the intended
ing of the first irrigation in the turnout areas,. - - F

;' realize without a change of the behavioral patterns
oan only be achieved through institutional building s
v question whether the efforts so far taken to build th
—are sufficient to create an environment which would: pr
levels of cooperation and participation by farmers:a
ing staff in the intended mode of operation. It ig ob
. to realize these operational assumptions may lead
¢ irrigation requirements more than anticipated which may
‘excessive overloading of the FCe and DCs. B

ssues and limitations: The parameters which cmiall
of DCs and the design discharges and duties for

¢ various efficiency terms and the seepage and peroclat 8&P)
the liyaddas. It is observed that these two pa meters: have not &

tested and verified adequately before adoption in the des and the
paration of irrigation schedules for the turnout aress =¥
veyance efficiency assumed for a typical DC (DC 8 in C
1} is likely to be as high as 96 percent. This value.
‘with the value recommended in the Irrigation Deparin :

ines {(Irrigation Department: Technical Note no. 8) and
n experiments in a typical DC in Kirindi Oya project by ITML
" IIMI 1988b: 23). On the other hand no due considerati
5 the different S&P rates in well-drained RBEs versus: po

}8 typically found in any conventional turnout area. This i

ity constraints in some canals, and overloading of. the -
ion over and above the limits envisaged in the deaign
ures have been designed to respond well to the design limits of
oading, any excessive overloading may lead to operational difficulties
gt during the peak periods of water demand. = L

ility in operation: The size of the farm turnout-in Wal
capacity of 5-6 1/s. This facilitates the intended: 8
of water by five or six farmers under a FC. Howeve!
three farmers or less instead of six wish to irrigate
lotments simultaneously, the delivery of peak on~farm, rément WouL

fficult with the capacity of the turnout. On the other “when ther
mix of paddy and other field crops in a turnout, the small ‘stream gize:
ered by the farm turnout facilitates the irrigation of OFCs which z 3¢
tively smaller stream size than paddy. - S i

ATION INSTITUTIONS IN WALAWE

B ' There are no significant structural or management ahangea  the W
*projest since the time of the Progress Report (IIMI 1988h: 115:131)5
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political disturbances in the area gradually increased during the maha season
of 18988/89, especially from November to mid-December 1988. The activities of
the Mahaweli Economic Agency (MEA) and other government institutions were
very much affected. Field visits were no longer possible for the MEA field
officers and system operation was disrupted. But the MEA officials kept the
gates open and ensured that there was abundant and continuous water supply in
the distributary canals even at the peak period of troubles. Farmers were
happy with the continuous water flows. There was no significant difference
reported in the irrigation behavior of farmers due to the disturbances since
the system normally lacks close officer involvement and is normally
controlled by individual farmers especially along the distributaries. Water
supplied during the disturbed period probably greatly exceeded the irrigation
requirements.

According to farmers, most of the time private dealers had ready stocks
of agricultural inputs of fertilizer and agro-chemicals and therefore there
was hardly any shortage of supplies. Though the farmer training classes
could not be held during this period, this did not affect the cultivation as
the farmers had the necessary knowledge and experience in identifying crop
diseases and applying inputs.

Tentative conclusions and answers to the seven research questions listed
in the Inception Report (IIMI 1988a: 17-18) in so far as they pertain to
Walawe are described below. They are subject to further refinement as the
research progresses further.

1. In the Progress Report (IIMI 1988b: 115-122) we described the overall
management gtructure of MEA at the project level. We identified some
structural factors that do inhibit management efficiency and the
incentives to provide service. There is nothing more to add at this
point, as we could not do further research.

2. Similarly, the Progress Report documents some of the processes of
decision making and communication flows up and down and laterally within
the managing agency. We suggested these are not as effective as one
would wish and made a few suggestions for improvement which will stand.
We will address this question further in future research.

3. Not applicable to Walawe.

4, In the Progress Report (IIMI 1988b: 122-125) we have provided a brief
description of the efforts to establish water users’ groups; this
clearly relates closely to the chapter on rehabilitation processes. The
disturbed conditions not only prevented much work on establishing
farmers’ groups, but we suspect have set the process back somewhat. In
any case, as we noted in the Progress Report, the efforts te organize
water users’ groups are inadeguate in terms of manpower and other
resources, are not effectively integrated into the rehabilitation work,
and in the absence of a clear MEA policy regarding the roles, authority,
‘and relationship with MEA of farmers' groups, little success can be
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expected. We suggest a major rethinking of this effort is mquired mﬂ |
MEA wishes to form effective groups, a ma jor reorimtat of the =
fort, with commitment of resources, will be required : '

the pa.tberns of relationships between aaency officials“
re are no effective farmer groups at present and no in
between field level officials and the nascent groups
ere are no areas in which the agency deals with- zroups
laaders as opposed to individual farmers. :

’,lhe present. level of cooperation among farmers in t.he BAND 'e ax-ea i.s ¥
very high. Occasionally, small groups do coalesce to Bolv ima
shared problems, such as the construction of a structure to'incremse
distributary channel water levels by head-end farmers, or the =~ =~ 570
struction of the same structures by tail-enders durm: ‘the r!:i.dlit. !ﬂ:e
egent condition of the system, where almost every. ‘other : 1“ has 4

eparate outlet to get water from the channel to his, allotment, does

ed much cooperation among farmers. The big quest.ion ‘Ja8 whetl
armers will change their behavior and cooperate for' sharing ﬂater Sl
) 1t.a.b1y and maintaining the channels during the poat—rehnhiiitati S

F1nally, it is difficult at this stage to draw firm’ mlusims
arding the relationships between mst].tutlonal factors-and -~
rformance of the irrigation system.* However, attentl' B _
strengthening the organizational and mst:.tut:.onal aspaé wm.lld have.
large impact on the long run. - .

T OF THE REHABILITATION PROCESS IN WALAWE

_'-The Progress Report (IIMI 1988b) made a preliminary at.t@upt ta dsseri.he
- the prehabilitation process as we have observed it. Sinoe that 1 t was .
ymtwfx, there has not been much progress or changes to repert. me o
' bed conditions in the project area. In this report, A RSSO
‘to review some recent literature on rehabilitation expe’ ﬁgﬁs in ﬂri R
‘Lanka and elsewhere to establish a framework for analysis; se y Lo anah'ze SR
the rehabilitation process in Walawe; and third, to offer m.muﬂim -

' 'miusmns, gtructured as responses to the research questim i’ ;luied in-

th 1@_29 eption Report (ITMI 1988a: 20-21).

.A'and‘.tfhe criteria that can be used for eilaluatlon.
rev ‘and evaluation, we may say the following about thé

L ’Desplt.e suggestions from various consultants and Bank (AW) teams at thei-' e
_ early stage, the project has not taken an 1ntesrated and s
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muitidisciplinary approach to rehabilitation, and has instead been
viewed as a construction project;

Farmers and system operating personnel have not been involved in all
stages including planning; the new policies have not been commmnicated
to them before project implementation, and they have not necessarily
agreed to the project objectives;

No serious attempt was made to diagnose the problems, or to pilot test
solutions;

A new O&M manual has been developed; its practicality is questioned by
many officials; insufficient attention has been paid to the question of,
whether and how to build on the present system and improve its
effectiveness;

The project design and implementation schedule has been inflexible and
rigid; this is a classic "blueprint" rather than "learning process"

project;

The coordination and communication among the various organizations has
not been adequate;

There is no effective monitoring and evaluation system of the project;

There has been no serious consideration of the long term sustainability
of the improvements; and

The rehabilitation process has not been used as a vehicle to strengthen
farmer’s organizations, and farmers have not been given any
participatory role and decision making authority.

Preliminary responses to the research questions in the Inception Report

(IIMI 1988a: 20-21) are described below:

On the first question on the project planning decision-making process,
we do not know exactly why it is that the recommendations of the Project
Evaluation Mission {ADB 1982) and most of the consultants that
institutional and management issues be the focus of the project were not
followed. We have answered to a large degree the other questions on the
consultants’ recommendations and the choices that were made. Some
deeper work to clarify certain points is still needed.

We have documented here and in the Progress Report the strategic
choices made after project implementation had begun, on such issues as
design and construction procedures, farmer involvement etc. Further
interviews and document analysis are required to discover adequately all
the reasons behind the choices.
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- 33 . We'have documented fairly comprehensively the roles of ‘the key actors .in
" the project, i.e., agency officials, consultants, contractors;-amd _
. . farmers. We have shown that the communication among these actors has - - - Sl
ot been fully effective. - DL

4. “On the role of the farmers in the rehabilitation process; We: have shown
- ithat in the pre-construction phase, farmers did not learn lm.nhal:nlt the
. rehabilitation plans, and even now do not know the details of what will'- "
2% 'happen on their own channels. They are not consulted on the designs, = * .
. and are not informed about the proposed operaticnal changesj that they s
will accept these is an untested assumption. The only 1ol they are. -
laving in construction is as informal monitors of construction, and ag
'paid laborers in many cases. ST T

At this point, we cannot answer the question on the likely impact of the: R
ehabilitation on system performance, or whether ‘project. ohjectives will 0
‘be achieved. We can express serious doubts about the dikely = . .
e ‘sustainability of the improvements, given the lack of consultation with oo
:+ " farmers, the lack of any viable farmers’ organizations, the:skepticism .. = ' -

o Jof “the 0&M staff about the changes, and the inadequate O&M._;budg’ets.,_ e

- Is it possible to recommend any course of action that might improve the = 0
on-going Walawe rehabilitation project, recognizing that it has already come:
. way, and many commitments have been made in terma of awspding of .
ts, expenditure of funds, etc? It may seem almost too late to do
miich: However, continuing in the present. direction is not likely to-achieve:
all that is hoped for, and the improvements achieved are unlikely to.be. . = il
sustainable. A high powered mid-term review by the Bank and the Government - .
ngl*l ‘Lanka may be a useful mechanism to explore this guestion This could S
- help to bring together all the agencies and parties concerned, i.e:., the
- CECB, consultants, contractors, researchers, and farmer representatives, and.
involve them in an open discussion of the current status and possible options _
for " inprovement.s in the on-going rehabilitation process within the existing
constraiotls. e e e
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III. IRRIGATION INSTITUTIONS IN KIRINDI OYA

INTRODUCTION
This component of the research has two broad objectives:

1. to document and assess the present functioning, strengths, areas needing
further strengthening, and impediments to improvement in the irrigation
institutions at the project and farmers’ level; and

2. to propose structural and management innovaticns that could be adopted
in the short run to improve project performance, and othersg that could
be tested and adapted over a longer period that would strengthen efforts

to achieve the project goals {(Inception Report; IIMI 1988a:17).

"Irrigation institutions" is defined here as those institutions directly
related to the operation and management of the water conveyance, i.e.,
irrigation, system. This definition thus excludes such agencies as the Land
Commissioner's Department, the Agriculture Department, and the Department of
Agrarian Services. These departments are essential to the success of the
Kirindi Oya Scheme, but are not directly involved in management of the
irrigation system.

The water conveyance system requires some form of organization, and some
set of understandings or conventions about behavior patterns required in
order to make use of it; hence, irrigation systems have been characterized as
"socio-technical processes” (Uphoff 1986a: Chapter 1). On large government-
managed systems, there is normally an irrigation management agency; and in
most cases there are either formal or informal groups of farmers with some
munagement responsibilities, at least at the tertiary level. These
responsibilities may be implicit or explicit.

The terms "institution” and "organization" are often used
interchangeably, as in the preceding paragraphs. However, social scientists
usually make a distinction between the two terms (Uphoff 1986b:8-10}.
Following Uphoff, "organizations" are "structures of recognized and accepted
roles.” Thus, in Kirindi Qya the "irrigation organizations" include the
Irrigation Department, the Irrigation Management Division, and the (nascent)
farmers’ organizations. '

"Institutions,"” whether organizations or not, are “"complexes of norms
and behaviors that persist over time by serving collectively valued
purposes.” Institutions persist because they are valued as well as useful.
Thus, there are institutions that are not organizations, for example "the
legal system", or the warabandi rotation system in northern Indian and
Pakistani irrigation systems. There are organizations that are not {(or not
yet) institutions, for example a new law firm, or the newly created farmers'
organizations in Kirindi Oya; to anticipate a conclusion of our research,
these have not become sufficiently valued to qualify as "institutions.”
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.- Finally, there are organizations that are institutions (or vice versal), . .

iiei, have a normative value beyond the technical requirement at hand or the P

diate benefits people derive. Organizations that have ifgtitutional ~ -
in peoples’ minds, that are legitimate and valued, are likely to be '

yve ‘stable and more capable of solving problems over time than lesa valued,

38 institutionalized, organizations will have. T
" In & new irrigation scheme like Kirindi Oya, the process of o o
tutional development is not simply a matter of creating "organizations", .+
“jnetitutionalizing these organizations, and theseofvalues, i TR

raints of a time-bound project, following a blueprint, a8
e physical conveyance system. Institutional development,
ihémlon of value as part of a process of building capabilit
process requiring considerable investment of time and skilled
yrces; but is essential for long term sustained productiv.
jgation system. Since "snstitutionalization” is a process :
thing, there are degrees of institutionalization. -Bffective inatitutic
‘those that are so much a part of peoples’ lives and ways. - thinking
uding the categories in which they think, that their premises are n
jestioned, and life without them is unthinkable (Douglas 1986} "By L
finition, special efforts for institutional development, such as the use of - =
ysts for forming farmers’ organizations, will not berequirudm e
izations become institutions. e

The performance of the irrigation jnstitutions may be assessed in- - oo oo
ous ways. In this report, the performance of a part of ‘the physical ="
| is assessed by comparing actual water deliveries to th requiresents s
e crops, and to the objectives of the irrigation mansgemant. agency; the . o
ormance of the agricultural system is assessed by measuri: actual - ERPEIE
yiélds; and the performance of the agricultural economic :systet by asseé
~profits of agricultural production. These are all output measures

| For assessing the performance of the irrigetion institutioms, or more -
irtowly and precisely "irrigation organizations," it is ‘more difficult to -
dentify simple gquantitative criteria that all observers would agree = -
titute appropriate measures of the institutions themsel R
of the other measures mentioned above are measures of : the performance. ¢ R
irrigation organizations: if water is not delivered sucording to tt
sectations of farmers and crop needs by the irrigation agency, the -
+y's performance may be said to have cior ’
+ to understand why this is so, it is necessary to- investigate
rall structure of the organizations, and the internal pr ;
ctives, obkaining and using information, mal
t'olling personnel, monitoring the results,

‘Beyond this, one must also investigate the fmnctmna.l"fi _
" ‘technology and its menagement requirements, the structure amd prooe
- the organizations managing the physical system, and the social, ‘scol




- 29 -

natural enviromnment., If, for example, the water conveyance technology is
designed in a way that requires constant monitoring of flows, and rapid
decisions and interventions to change flows, but the organization is
designed as an hierarchical oane, with all decisions emanating from a central
place, in the absence of an effective commmication system, then we may
suspect that the "fit" between the technology and the organization is not
very good, and performance of the water conveyance gystem is likely to be

poor.

Another example of lack of fit -- particularly relevant in Sri Lanka —-
is that if the water conveyance system is designed and managed by the
government agency on the assumption that farmers will maintain the field
channels and will operate a rotation system, but no appropriate measures are
taken to ensure that farmers have the institutional capacity to fulfill these
functions, the government’s expectations will be disappointed, and the
performance (and maintenance) of the system likely to be below expectations.

The overall structure of the irrigation organizations in Kirindi Oya
has been described in the Progress Report (IIMI 1988b:67-78) and also in
Merrey and Somaratne (1983%) as well ag Stanbury (1989). This report does not
repeat this description. Rather, building on the material presented in these
reports, here we discuss some innovations in the organizational structures
and procedures that were introduced during the msha 1988/89 season, and
provide an overview of the behavior of farmers and officials during this
season. We conclude with some observations relating the findings of the
research so far with the research questions identified in the Inception
Report (ITMI 1988a:17-18).

It is important to stress here the impact of the extremely unsettled
political situation during most of the maha 1988/89 season on the irrigation
organizations, on the farmers and officials, and on the research itself. As
noted in our previous reports, the unsettled situation has made collection of
sociclogical data somewhat problematic. People are understandably reluctant
at times to discuss sensitive matters, suspicious of the real intentions of
the researchers, and often so distracted by other things that they exhibit
little interest in discussing mundane irrigation matters. Further, the
extreme situation faced during maha 1988/89 severely affected the behavior of
officials and farmers, and placed serious strains on the irrigation
organizations. It is clear that the "performance" of these organizations was
seriously reduced by the conditions under which they had to operate; and it
may not be amiss to pay tribute to those officers and farmers who continued
to try to carry out their duties in such a situation.

Finally, in spite of the unsettled conditions and severe pressures faced
by government officials in particular, it is also appropriate to emphasize
the very high degree of cooperation and willingness to be of assistance in
the research, within the constraints they faced.
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they are likely to be institutionalized, they are- indice

ve some of the management problems of Kirindi Oya. . -

n previous reports (Merrey and Somaratne 1989; IIMI-1988b} we had
nted problems with inter-agency coordination, and with ‘
jveness of the Project Coordinating Comnittee and the: 1
pent Division (IMD) Project Committee. The Project.Coc :

tee, whose primary function is to oversee construction Ll
ies, was not fully effective in dealing with managemen bleus

sleted Phase I areas; and the IMD Project Committees were also
fective for various reasons. B e

t least partly in response to observations made on.these prob
“and Somaratne (1989), a Subcommittee of the Project X
tec was established in mid-August 1988 to discuss agri
gining issues at the project level. This was reported i
{ﬂm 1988b:76). Chaired by the Project Manager (Sett
ittee initially included the two IMD Project Managers
sat Engineer (CRE), the agricultural officer of the pro
tant Commissioner (Agrarian Services). The Project Manag
nosed including farmers’ representatives on the basis of one -
tative from each tract, but some of the members were :no%:

After some discussions at the Ministry level between the: irector «
and.ithe Projects Menagers (Settlement and IMD), agreemnent v peached to
je farmer representatives on this Subcommittee. - The Pn
ement) is the chairmen and one of the IMD Project ‘Manag
ry. All line agency heads at the project level invok
tural implementation are supposed onth
ghoommi ttee, which are held just after the project co
ee meetings. Since the subcomnittee has only met . twi
 of this report, we cannot evaluate the effectiveness )
¥tion, but will monitor it during the next season.. -

ization for O#M within the Irrigation Department

In both previous reports (Merrey and Somaratne 1989}
ighted the impact on OM resulting from the lack of ‘separat:
1 O&M from Phase T and IT construction activities, a problem ID officials
Were #lso aware of. During yala 1988, the Irrigation Department ID) had. | -
pted a partial solution to this problem, by assigning the Senior.
igation Engineer (SIE) (Water Management) responaibility for system .-
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operation, but certain anomalies in the assignment of responsibilities and in
the lines of authority had reduced the effectiveness of thls change (IIMI

1988b:68-72) .

Effective on 1 January 1989, the ID implemented a reorganization of its
OM organization. The major features of this recorganization are:

1. Establishment of a separate O%M organization under the SIE who has been
delegated complete responsibility over all O&M matters, including
administrative and financial control. He reports to the CRE, and is to
keep the CRE informed of his work;

2. Appointment of one irrigation engineer (IE) for each of the two new
subsystems (left bank and right bank). The IE (0&M) receives his
instructions directly from the SIE for O&M work, and exercises financial
and other authority for all O#M matters in his respective area;

3. Appointment of one technical assistant (TA) and one work supervisor for
each tract who will be responsible for supervising O&M work under the
supervision of the IE (O&M). Turnout attendants (irrigators) have also
been appointed on the basis of one for approximately 200 ha, to be
supervised by the work supervisors; and

1, Allocation of specific vehicles, machinery and other equipment to the
O&M section.

The IEs for O&M will continue to operate out of the resident engineers'
(REs’) offices and remain under the REs for certain administrative purposes.
They are required to keep the REs informed of their O8M work. This may be an
attempt to make use of the REs’ greater experience and expertise to guide the
IEs, while still enabling the REs to concentrate on completing the Phase II

construction work.

This reorganization is certainly an important step towards establishing
and institutionalizing an effective capacity for O8M at Kirindi Oya. The CRE
has also proposed that there be further training of O8M staff and that some
incentives be paid to staff for work on weekends and holidays and for
recognizing good results in O3M work. These latter changes would probably
require changes in government rules, not a simple matter,

Further, in recognition of the problems created by the lack of a
systematic communication, monitoring and feedback system, especially between
farmers and the ID officials, the ID has made provision for "complaints
books" at the field offices, so that farmers can register their problems in
writing; the ID has also undertaken to organize meetings with farmers more
regularly. These innovations, by themselves, will probably make only a minor
- contribution to improving system performance, but they are an important
beginning. We had hypothesized that farmers are unlikely to register written
complaints, out of fear of reprisals in the future, but there is some
evidence these are being used by farmers, though the response of the
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pigation system through greater attention to O&M'an
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pent by providing some feedback on their effective

rther improvement. o e

OF MAHA SEASON 1988/89

'l_he-pre—ka,rm meeting for Tracts 2 and 5 on

gues relating to the season was held on 12
i fficials and farmer represen

on 05 September 1988, The
v this early issue with three reasons:

eir yields had been very low in all the previous
st attacks and diseases which were the result of

durlng the normal appropriate seasons. .
had been made for a late meha- or an early yala because

of water in the reservoir;

They were aware that many irrigation problems had been’

ID by farmers’ organization for solutions in addition to
maintenance and improvement work to be undertaken

commencement of the season. Since they had been
problems since 1986 without much results from th
pressed for an assurance that the work would be ‘W
issues were to be delayed; and : St

The farmers preferred to cultivate 4 to 4.5 months paddy Wriatleg

tter yields. . S T
‘fhe ID on the other hand had the following probless
~and- pmposed 20‘September 1988 as the earl:.est ‘poss

‘Water had been issued to Tract 1 (RB) for a late yals m the: requel
farmers; the ID had to supply water to the area “ti}
©.1988. As a result ID would have to wait until this~”



- 33 -

before undertaking improvement and maintenance work in the head reach of
the main canal;

2, The ADB allocation for Phase I improvement and maintenance work had to
be used by 31 December 1988. Therefore, if the work were not
undertaken before the commencement of maha 1988/89, the maintenance and
improvement program would suffer from future financial constraints.

The farmers agreed to the date proposed by the ID on the assurance of
the RE(RB) that he would do his utmost to solve the irrigation problems that
could be attended during this short period.

The project coordinating committee, the main decision-making body of the
project, met on 15 August 1988, just three days after the pre-kanna meeting.
The ID officials explained their practical problems regarding water issues in
early September. The CRE pointed out that he needs at least one month for
the maintenance and improvement work from the last date of water issues to
Tract 1 (RB). Some of the committee members questioned whether the decision
regarding the cultivation season should be taken only on the demand of the
farming community or on some "rational” ground. Because of the complexity of
the issues regarding agricultural implementation, a subcommittee of the
project coordinating committee was formed on the instructions of the
Government Agent to discuss and make recommendations. As noted above, some
of the officials rejected the proposal by the IMD project manager to include
farmer representatives on this subcommittee (they were included only later).

The subcommittee decided to hold kanna meetings and arrive at a decision
after explaining the problems to the farmers. Accordingly, the kanna meeting
was held and 20 September was declared as the date for the first water issue.
Unfortunately the ID could not complete the main canal improvement work by
20 September, so water issues for the season did not begin until 25
September. However, the ID did complete a lot of improvement work,
especially land levelling work in nearly 528 allotments with irrigation
difficulties, construction of some drainage canals, and solving some minor
irrigation problems. The leaders of the DC organizations worked with ID
staff cooperatively and were of great assistance in identifying and solving
these problems, according to the RE in charge of the right bank system.

Despite the requests from the farming community for early water issues,
and the decision of the kanna meeting that field channels were to be cleaned
by 15 September, in our sample area the FC cleaning had not been completed
even by the end of September. The ID did not release a full supply of water
to the Tract 5 area for land preparation because the majority of farmers were
still not in their fields. The ID provided a reduced supply from 25
September to 04 October 1988 as a water saving technique until there was a
demand from the farming commmity for more water. However, this practice
discouraged some farmers who tried to follow the cultivation calendar.
Later, on the request of the farmer organizations, the Government Agent
amended the cultivation calendar on the recommendation of ID, declaring 05
_October 1988 and 15 February 1989 as the first and last days of water issues
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There is no doubt that the farmers had to suffer a lot during this time.
They adjusted to the circumstances in various ways. The strategy of the
very poorest farmers was to delay cultivating until they could get bank loans
and other inputs. In general, none of the farmers whom we interviewed were
able to follow the cultivation calendar. Therefore, water issues had to be
extended to Z8 February 1989 officially, but were in fact continued unti]l 13
March. An additional reason for this further extension was the ID had to
provide extended issues to DC7 in which the cultivation had been further
delayed as a result of erosion of the channel bund.

There is a general tendency among farmers as well as officers to claim
that there was no problem regarding the distribution of irrigation water in
this season because the ID staff did not interfere in the cperatiocnal
activities. Some go to the extent to say that it was a "farmer-managed
system” those days. However, our interviews with a lot of tail-end farmers
of DCs contradict this general perception. According to these interviews,
there were severe scarcities at the tail end of distributaries, not because
of the non-availability of water in DCs, but because of the interruption by
farmers on head-end field chammels who lifted the FC gates to take more

water.
Conclusions Regarding the Seasonal Decision-Making Process

Seasonal decision-making is still a problem in Kirindi Oya. As the
above discussion highlights, the general procedure for decision-making is as

follows:

1. DC organization meetings. Farmer representatives propose dates for
water issues and make suggestions regarding the season. Since only the
IMD officers attend these meetings, other agency officials, such as
Agriculture Department and Irrigation Department representatives, do not
have the opportunity to put forward their views. The decisions taken
are unaffected by official views and are farmer-biased. This is our
observation, which is despite specific instructions from the head office
in Colombo asking ID officials to participate in these meetings. .

2. IMD project committee meetings. Farmer representatives propose the
dates for the cultivation season. Though technical assistants attend
these meetings, they are not aware of the views of higher officers
regarding the issue of water; again, there. are instructions from the
head office requesting participation in these meetings. The decision
taken here are also farmer-biased.

3. Pre-kanna meetings. The problems relating to the issue of water are
explained to farmers by agency officials. However, the line agency
officials attending the meeting may hold different views since they
often have had no opportunity to discuss the matter among themselves
before coming to the meetings. In most cases a rational decision can-
not be arrived at this meeting.
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-4, Project coordinating committee. This committee discussed the issues

relating to the season just after the pre-kanna meeting had been held,.

. in which an assurance was given to farmers over water issues, = The . .

. committee wanted to change the decision taken at the ‘pre-kanna meeting. .

.+ In our view the issues and possible scenarios should have. been. discussed | .

. “*here a few months prior to the commencement of the season

. farmers are included on this committee, it is offlcz_a,l-b

was just being established at the beginning of the season, and did not

E 5, Subcommittee of the project coordinating oonmigbeé. '!hiasubconmittee

~+ play a significant role this time. In future it can be used to discuss.
" the officials’ proposals with the farmer representatives and to get ..

. farmers’ feedback regarding the implementation of the previous = = .-
" eultivation season. Line agency heads can explain their problems. -

" ’‘relating to water issues, input supplies, and other matters to the . - . -

- farmer representatives at this meeting.

5. . Kanna meeting. The function of this meeting is to mti_fyf the daclgima o

taken at the pre-kanna meeting. It is the only step in the sbove ..

process that is an "institution”, i.e., it is legally sanctioned and. .
_normatively expected by farmers.’ On the other hand, it is oftemn too:

large and unwieldy to be an effective forum for rational discussion snd
decisions; it works best as a forum to announce and legitimize decisions
* made earlier. - C

Since the present process leads to many conflicts, the following ’

- recommendations may assist in institutionalizing a rational and legitimate R

“decision-making process regarding the cultivation season. ‘These suggestions

~ -are based on the assumption that the government will try to make the existing -

. framework operate more successfully, rather than drastically change the .
framework itself, ' o

1, . Hold DC organization meetings with farmer representat'ives:,'. with the

- participation of officials from other agencies, particularly the

" Trrigation and Agriculture Departments, so they can influence the
decision-making process. Attempts to convince farmers to grow other

* food crops, including discussion of problems and possible solutions to .

" the problems, should begin in these meetings and carry into higher-level

" meetings. This presupposes the agencies have a propoged plan before

. these meetings; ' : e

" 3. Participation of higher level line agency officials, such as the SIE.

(water management) and the IEs for OM, at IMD project committee
. meetings, particularly when decisions regarding a seagon are to be

:3._'. . Hold a meeting of the subcommittee of the project coo:dlnatlng ,

committee to discuss the issues relating to the season ;atdi'arrive_'at a
decigion in consultation with the farmer representatives ‘on this
subcomni ttee before holding pre-kanna and kanna meetings; '
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4. Hold pre-kanna meeting on the basis of the subcommitee decisions; and
finally,

5. Ratify the decision of the pre-kanna meeting at the kanna meeting.

We do not feel that a decision-making process can work successfully
unless it allows all parties to the cultivation season —- government
officials and farmers -- to participate actively in the discussions. If the
decision is biased towards one party or the other, it will not have much
legitimacy and may not be adhered to. Establishing a decision-making process
that is accepted by all as legitimate is a necessary, though not sufficient,
step in institutionalizing an effective management system, including
implementation of plans for other field crops, at Kirindi Oya.

OBSERVATIONS ON THE IMD PROGRAM FOR PROMOTING WATER USERS’ GROUPS

The IMD program for the formation of water users groups was launched
this season by the IMD project manager for the new area of the project with
the assistance of one institutional development officer (IDO) and 13 IOs.
Three I0s were posted in the LB area and ten in the RB. Their major
function at this stage was to establish themselves in the community,
initiate FC and DC group meetings, and explain to the farmers the necessity
of such organizations to find solutions to their irrigation and agricultural

problems,

Since the IMD project manager had already formed FC groups and DC
meetings before the introduction of the 10 program, the I0s’ function was to
strengthen these organizations. As discussed in the Progress Report (IIMI
1988b:74-75), these organizations, having been hastily organized when there
was only one person for the whole area, already had an inherent weakness
because they had been organized from the top and not the bottom; i.e., the DC
level had been organized without adequate attention to the foundation at the
FC level. Many of the ordinary farmers were not aware of the role of the
organization, their own role, or the role of the FC leader in it. Since the
potential visible benefits of the organization was irrigation problem
solving, farmers and FC leaders did show some interest in the organization
when such problems were attended to by ID on the initiative of IMD.

Just before the beginning of this season, there was a maintenance and
improvement program implemented by the ID with the involvement of DC
organizations. The secretaries and presidents of the organizations helped
the ID technical staff to identify irrigation problems and when the program
was implemented they played an active role by participating in the work.
However, the majority of the FC leaders took no interest or had not
identified the farmers’ irrigation problems for inclusion in the program.
They started accusing the leading men in the DC organizations of working
only for bribes and other kinds of personal benefits. Though the IOs were
present during this period, we did not observe most of them taking action to

resolve these conflicts.
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Such conflicts arose in three hamlets in Tract 5 where we conducted our . .

- ‘resparch. " In two hamlets, the DC organization stopped ﬁmtlonmas a

3 t of the conflicts that emerged during the maintenance program.  In one

hamlet the organization was sustained because of the efforts of the 10 who. . . =~

. took a keen interest of the IMD program, but the leadership of the DC N

‘organizations was changed by the farmers. However, when the progi#m was over
i thusiasm the farmers had for the organization faded away. DO leaders:

11 as FC leaders did not try to mobilize farmers for regular-canal =

eaning and FC maintenance work at the beginning of the sesson. - Y

L

The DC organization in Hamlet 11 (our intensive sample) mdeﬁmt

by t.he ‘end of the season for the following reasons:

~ Criticism of the leading men of the organization by some FC leaders and "
i farmers for taking advantage of their position, which finally led to . .
1" -their resignation from the organization. Though there were accusations
4. by some individuals, in our view, both leaders, the secretary and the :
: .. president, were committed men on whose shoulders the entire org‘anlzatl.m '

_had rested;

~ There was no incentive for the members to work in the organization. . . .

" instead there were accusations by the farming community who had the .~ -
. misconception that it is the responsibility of -the leader to work for

. There were threats on the lives of the DC leaders for presenting some :

- land problems such as encroachments, illegal transactions; etc to the - . .-

. IMD project committee and project coordinating comittee; . . L

" Some active FC leaders too were discouraged by the lack of cooperation R
by the farming commmity for FC maintenance and other relevant work. . . ..
- They avoided DC meetings as a protest; o R T
...Some FC leaders treated regular meetings as of no use, since they were . .
attended only by IMD officials; other officials did not participate, .In.
_ Hamlet 11, there were conflicts between the DC leader and 1d -levél
""" officer of the Land Commissioner’s Department. This: 1o Ty :
" many farmers as well as FC leaders from participatinsg
- The IO was helpless and could not resolve this om £1iot

6, As & result of lack of participation by other line agency officials at
.. DC meetings, all the local level problems had to be taken up at meetings.

.. of the IMD project committee, the subcommittee of the cooprdinating - . -
" committee, and sometimes the project coordinating committee itself, . DC.

s, further dimed -

- ‘meetings could not solve even minor problems. Thi
.. those who had participated at such meetings. '




- 39 -

Other Problems with the IO Program

We had plans to study the IO program in detail this season but the
disturbances made this impossible. But the following basic problems with
regard to the program can be identified:

1. The I0s are graduates recruited for the program on contract basis for a
period of two years. The program does not offer them any future career
prospects from their point of view. Though some I0Os have shown
interest in the work, they were still more interested in finding a
permanent appointment. Out of the thirteen IOs appointed to the
project, six got teaching appointments and left the service. This
pattern of losing most of the IOs before the end of their two year
contracts has been a major problem at Gal Oya and presently in the
Irrigation Systems Management Project in Polomnaruwa District. It
should be noted that some of the IOs had established themselves well in -
the farming community, a necessity for effective implementation of the

program;

2. Working with some of the T0s in the project especially in Tract 5, we
began to question whether they possessed the necessary qualities and
values demanded by the program. Many were highly pessimistic of any
possible change in the ideoclogy of the peasantry, whom they view as a
"corrupted lot”, i.e., people unable and unwilling to adopt "modern”
ideas. This raises fundamental questions about the recruitment and
training of I0s, which we are unable to answer;

3. We were not able to participate in the weekly discussions the IMD
project manager had with the I0s. However we believe these discussions
are important for identifying the practical problems associated with the
formation of effective farmers’ groups and for guiding the ICs to
overcome their difficulties as change agents.

TENTATIVE CONCLUSIONS AND ANSWERS TO THE RESEARCH QUESTIONS

In the Inception Report (IIMI 1988a:17-18) we listed seven research
questions that would guide the research on irrigation inslitutions. In this
section, we review the tentative conclusions and answers to these questions
which we have arrived at to date. They are subject to further refinement and

modification as the research proceeds.

L. In our previous report (Progress Report, IIMI 1988b) and in a
forthcoming publication based on research that preceded this research project
(Merrey and Somaratne 1989), we have outlined the overall organizational
structure of the agencies involved in irrigation management at the
project/system level. In the present report we have -identified two recent
structural changes. In general, we find that the management structure does
inhibit management efficiency. The project is being implemented through line
agencies, not all of which are even in the same ministry. These agencies
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- have traditions regarding their functions that have built up over meny years, T
- and they do not always mesh with each other well, and are not’ always R
- conducive to achieving the performance wished for, partxcularly gince the _
" expectations at Kirindi Oya are higher than had been true for new systems in -
- the past. Examples include the greater value given to construction over G&M '
- vork, lack of rewards for people who work particularly hard or whose
“‘achievements are beyond the normal range, and lack of aecmmtablllty to the
. -'cllents the farmers who are receiving the services. That is, within the
. various agencies there are factors that affect the incentives for provid:ms
. good services, and that reduce the management efficiency. In addition, -
" coordination and cooperation among agencies is often problematic, and the
: mechanlsms for achieving this coordination are not alws.ys adequate. '

For example, we had identified the conflict between oonst.ructlon and
i O8M as having reduced the efficiency of the Irrigation Department. A= we

" “have reported, the Department has taken steps to reduce this problem, by

' ‘establishing a separate organization for O&M. This should help, but as the

. ‘Department officials themselves note, the incentives for field level =

- ‘officials to perform their jobs at a high level are still inadequate. We
‘believe that a thorough review of the management procedures and of the -
. incéntive structure and procedures for establishing objectives and monitoring
- performance of personnel, and a reform of these procedures and structures =
-;could lead to significant improvements. This question goes beycmd Klrlndl
Oya, a.nd is being addressed by other projects. -

o A major problem among agencies remains the clarification of the role of
“the Irrigation Management Division, and the relationships between this

" Division and the other agencies working in Kirindi Oya. This remains a - -
___._problem despite official circulars from Colombo. Again, recent changes, such-
- ag establishing the subcommitiee of the project coordinating committee and -
“admitting farmer representatives into this committee are positive steps.

" However, this seems a temporary expedient: a serious question remains ag to

. the future management structure for Kirindi Oya. If the hopes for a high-

.performance system supporting productive commercial agriculture are to be
- realized, then a stronger management structure, with substantial authority
. -and resources and strong ties with farmers’ orgahizations will bBe requlred

"2._ - In our various reports we have described the declSlon—mkzng processes

" and information flows characteristic of the project. We have not fully

"5".;addressed the question of performance monitoring and evalusation of perso:mei,
W&’ have identified serious problems with the flow of informatiéon and with the

o decision-making processes, which we attribute primarily to the organizatlcnal .

*'weaknesses. For example, we had noted before that officials within the -

.- Irrigation Department do not have good internal information sharing, and do -
"not adequately inform the farmers on the water supply and the options: faced
" by farmers. We had suggested that regularly scheduled staff smeetings ati-

. various levels of the Irrigation Department would be very useful as "
!"mformtlon sharing forums.
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Perhaps more serious, because of the weakness of the farmers' groups,
and the lack of attendance of officials from line agencies at meetings with
farmers, the sharing of information is not effective. We had suggested that
agencies take action to insure their officials do regularly attend meetings

of DC organizations and the IMD Project Committee.

3. Related to the first two research questions, the third question focuses
specifically on the patterns of communication, cooperation, collaboration,
and conflict among the different agencies for setting and achieving project
goals. For implementing the construction work, it appears that the
communication and cooperation are quite adequate, and the project
coordinating committee is effective for this. However, as noted above and
documented in our previous reports, there has been some conflict between the
Land Commissioner’s Department and Irrigation Management Division, and a
general lack of sufficient cooperation in an active sense between the IMD, ID
and Agriculture Department. The conflict between the Land Department and IMD
seemed to result from a lack of clear understandings about their respective
roles, and seems to be less serious now. The insufficient active cooperation
" among the other departments can be illustrated by their inability to agree on
a plan of action for operating the system to promote non-rice crops.

The government has tried to deal with these problems by means of
workshops and by issuing instructions from Colombo. These are useful, but we
would suggest the government consider establishing a high-level project
manager for Kirindi Oya who would have the seniority and the authority to
work with all parties to establish a common plan of action, and insure
effective cooperation among the departments and agencies for achieving the
objectives of that plan.

We are unable to assess the effectiveness of the Central Coordinating
Committee, which meets regularly in Colombo, since we have not had occasion
to attend these meetings. Its major responsibility is coordination of the
construction program, not O&M. We have the strong impression, however, that
communication of essential management information, such as performance of
various aspects of the system, and key issues and the alternative views on
these issues, are not communicated adequately Lo this Committee. This may be
improved through the proposals for prograumming and monitoring of the
management consultant (Wanasinghe 1989).

1, The fourth research question is really a series of questions relating

to the program to form water users’ groups at the field channel and above.
Our two previous reports and this one have focused much attention on these
questions. In general, we find that the effort is quite inadequate and
ineffective to date, despite the real efforts by the officials at the project
level. The farmers’ groups are weak, not very effective, and not highly
regarded by their presumed members. We have drawn attention to the fact that
farmers are becoming discouraged about the possibility of farmers’ groups as
a result of the continuing wealknesses.
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. “There are many problems, but the key ones include: the inadequacy of the
financial and human resources Lo achieve the objectives of the project; .
related to this, the internal weaknesses of the IMD establishment in Kirindi
Oy such that the project manager is overtaxed with attendance at farmers’
meetings, rather than supervision of I0s, the 10s are not well-trained,
sometimes poorly motivated, and as a result ineffective; and perhaps most
serious, there is a lack of a clear commitmpent to work with farmers’ groups .
by other departments. '

~ _This lack of commitment is the result of the absence of a clear plan
with clear objectives, a lack of a vision as to what will be the role of the
‘farmers' groups and what will be their relationship with government agencies,
and & lack of clear incentives for agencies to work with farmers. Rather,
the problem of promoting farmers’ groups is seen as peripheral to-the overall
project objectives, and seen as something only IMD is responsible for -~ a
marginal agency (in many officials’ eyes) to deal with a peripheral problem.

‘j5; ' The fifth research question follows from the fourth, and focuses on the
patterns of commumnication, cooperation, and collaboration between the 3

agencies and the water users’ groups. We have documented a pattern of
resistance to the IMD-formed groups among some officials, resistance to
farmers' representatives participating in project-level conmittees, and lack

‘of attendance by officials at meetings of farmers' Eroups; and we have
- suggested some possible measures to solve these problems, above.

6. The sixth question is more complex, as it attempts to relate the level
of cooperation among farmers to the technical requirements of the system. We
" have only begun to address this issue. But the design of the field channels
and distributaries requires a certain amount of cooperation among farmers to
share the water. The design assumes rotations on field channels, with two
‘allotments to be irrigated simultaneously at a given time. Farmers may
choose to modify this, for example through equal sharing by dividing the flow
- into small streamg for crop maintenance (Merrey and Somaratne 1989). This is

perhaps workable. But if farmers at the head of a field channel, or farmers '
on field channels at the head of the distributary, choose to take an undue
‘ghare of water, they can, and cometimes do, deprive tail enders of their '
' share of the water. Further, the government expects farmers to maintain the
field chamnels cooperatively, and given low maintenance budgets, farmers may
have to maintain distributaries as well. ' o B

The present level of cooperation among farmers varies from channel to

" channel, but on many channels' is clearly inadequate for insuring equitable
. water distribution and good channel maintenance. Thus to return to the =

" discussion in the introduction to this chapter, there is a definite and clear
lack of "fit" between the technical requirements and assumptions, and the
‘present level of institutional development. On the other hand, there ate
 sufficient examples of cooperation among farmers to show that. it is not
impossible to achieve. As the system becomes fully developed, and water
becomes scarcer and more valuable, there will be good reasons for farmers to
cooperate. Government can assist by investing a greater effort to promote
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and strengthen farmers’ organizations, and developing a viable plan for
inclusion of farmers’ representatives on the management of the project.

7. The final 1csearch question in this component is also complex, since it
asks what the relationship is between the performance of the irrigation
system and the institutional factors. We have only begun to address this
question too. Since water supply was not a serious constraint in Tract &
during the seamson (January to May 1988) we observed, it is difficult to make
a clear connection. But it seems quite likely that as the full area of the
system is developed, and water becomes a severe limiting factor, the
institutional weaknesses and their impact on system performance will become
clear. We have documented shortfalls in organizational performance at all

levels.

CONCLUSTON

We return briefly to the discussion of "institutions" in the
introduction to this chapter. Particularly in a new irrigation scheme,
"institutional development” is an important process that will determine the
long term productivity, profitability and sustainability of the irrigation
system. Presently, this process is at an early stage. We find
"organizations" such as the various departments concerned with water, land,
agriculture, and promoting farmers’ organizations; and we find some farmers'’
"organizations”, albeit rather weak. But we do not find strong and effective
institutions either at the project or the farmer levels. For farmers, their
participation in the management of the irrigation system through FC ard
distributary organizations is not at all unthinkable -- they are not yet
convinced. And even management without the Irrigation Departments and
Irrigation Management Divisions is not entirely unthinkable in the minds of
some people, since no commitment to these has yet been established.

Large investments are made in the tangible, concrete physical structures
such as canals and the reservoir. These are objective, and it is easy to
measure progress. Institutional development is intangible, non-material,
complex, frustrating, and involves subjective as well as objective views; it
takes a very long time and a great effort to initiate and carry through the
process. But without this investment, the project objectives will remsin
unrealized.

RESEARCH PLANS FOR YALA 1989

The research plan propesed in the Progress Report (IIMI 1988b) would be
undertaken this season because we could not cover the whole program as a
result of the disturbances and social unrest last season. However, there
will be more emphasis on how the new organization for O&M works and the
achievements of the subcommittee of the project coordinating committee.
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IV. ON-FARM IRRIGATION MANAGEMENT FOR UPLAND CROPS

The main initiatives Laken by IIMI senior staff up to September 1988 in
assisting the DOA research staff at Wirawila ARS in developing the station
for conducting the On-station and Adaptive Research trials in farmers fields
have been described in the previous report.

Although every attempt was made Lo have the on-station development works
compieted by the end of September 1988 in order to enable the proposed maha
progran for 1988/89 to commence bv the [irst week of October, the unsettled
conditions in the area and the difficulties experienced by the field staff of
DOA resulted in a failure to achieve the desired objective.

As reported earlier in the Progress Report (1988: 80), the Irrigation
Department. through the CRE (KOISP) undertook the responsibility for
ompleting the irrigation and road network, fencing and field structures.
They were able to complete the foregoing work by end of September. The DOA
staff were, however, not able Lo fulfil their share of the work which
involved land shaping and layout of the cross-levelled graded terraces. It
was not possible, under these circumstances to conduct any on-station trials
for the maha of 1988/89,

No progress was made in further development work for the next four
months because of the intervening elections and the deteriorating security
situation which hindered staff movement and use of earth moving equipment.

A renewed attempt was however made by the DOA staff in March 1989 to
have the land shaped and terraces developed for the yala season. The newly
appeinted Research Officer to the station had done his best under the
prevailing conditions, but the lack of essential guidance and supervision
*hat should have been provided by a more experienced officer had resulted in
distortions to the originally conceived lavout plan.

During the visit to Wirawila ARS by IIMI senior staff in early March
1989, the importance of having at least cne segment ready by 1 April 1989 in
orider to make a start on the vala program was emphasized., The Senior Deputy
Director Research of DOA was addressed on the urgent remedial measures that
needed to be taken in order to have this one segment ready by 1 April.

The DOA made use of the opportunity of the presence of Dr. J. Wolf,
Consultant to the US-AID funded Diversified Agricultural Research Project
{DARP} of the DOA to examine the quality of the on-going development work at
the station. At the meeting of the DOA, Watler Management Sub-Committee on
Wirawila held on 2 April 1989 at Peradeniya, and chaired by the Senior DD
Reasearch, the following decisions were arrlved at:

1. Terraces to be re-laid in a manner so that they will be along the
contour in a‘herring-bone’ pattern, and the width of each terrace to be
between 12-15 meters,
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V. ECONOMICS OF IRRIGATED CROP PRODUCTION: AN INTERIM REPORT

INTRODUCTION

The economics component of this project has two major objectives: to
assess irrigation system performance through analyzing the performance of
irrigated agriculture in the two study systems: and to analyze, based on the
data from the sample farmers and from on-farm experiments in the Kirindi Oya
System, the relative profitability of non-rice crops that could be grown by
farmers in the systems in pursuit of crop diversification.

Since the commencement of this research project, the two study systems

have each completed two cropping seasons; for the Kirindi Oya System, 1987/88
maha and 1988/83 maha, and for the Walawe System, 1988 yala and 1988/89 maha.
At present, both systems are going into the third season; 1989 yala., In the
tasl two seasons, the farmers in both systems grew rice, except a few farmers
who planted non-rice crops on a part of their allotments. The extent of non-
rice crop cultivations in the 1989 yala season is yet to be known in both
svetems. :

The results of the Kirindi Oya 1987/88 maha season were summarized and
reported in our Progress Report in October 1988, with special reference to
the agro-economic performance of its rice production. Although the report
was intended mainly to fulfill the first objective, that is, to assess
irrigation performance through analyzing the data on rice production in the
season, the data were summarized in such a way that the profitability of rice
prroduction can:easily be compared with other non-rice crop productions. The
st ructures of such factor markets as labor and capital, the information of
which is ecrucial when the farmers try to introduce some non-rice crops in
addition to rice, was also presented to the extent possible.

In this Interim Report, we first summarize the results of rice
production in the Uda Walawe 1988 yala season in a similar way as for the
hirindi Ova 1987/88 maha season. In the second section, we examine, based on
the available data, the profitability of non-rice crops relative to the rice
production, as well as possible difficulties that the farmers in the study
areas might encounter when they try to introduce these crops. Finally in the
third section, we present brieflv our future research plan of this component
in the project towards the final report. Unless otherwise stated, the data
used in this report are those obtained in our survey under this project.

RICE PRODUCTION IN WALAWE, 1988 YALA

The economic evaluation of crop production in the Walawe System has two
specific objectives: 1} to provide base line information on the economic
performance of irrigated crop production under existing conditions in the
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2) Basic data that are necessary to estimate costs and returns in
agricultural production, i.e., data on agricultural outputs and 1nputs,

and respective market prices;

31  Data on farming practices, such as dates of land preparation and
planting, seed varieties, frequengles of fertilizer and chemical

applications, and etc.; and
4 Data on output disposal and on credit.

In addition to the data above, an area survey and a crop—cut survey were
carried out in order to avoid the under-reporting of the area planted and of
the production attained. An area survey was necessary for twe reasons.
First, although the allotments in this system were originally designed to be
1.21 ha (3 acres), the actual acreage of many allotments at present diverges
from the original one due mainly to encroachment of surrounding canal
reservations. Second, land fragmentation and incidence of tenancy have been
_ in progress so that there are manyv allotments where more than one farmer

share one allotment. In the intensive study area (DC 8), the crop-cut survey
was carried out for all allotments including the sample allotments, while in
DC 3 and DC 18 it was confined to the sample allotments.

Rice Farming in Walawe as Compared to Other Region

Before presenting the results of our survey, let us have an overview of
the yala rice production in Sri Lanka based on the Crop Production Cost
Survey of the Department of Agriculture {Department of Agriculture 1987}.
Some indicators related to rice production in the 1986 yala season are
summarized in Table 5,02 for four different regions in Sri Lanka.

Rice yield per hectare ranges from 3-3.5 tons for North-Central and
Central regions to about 4 tons for the southern dry zone regions. It was
4.1 t/ha in Uda Walawe which includes our study area. Generally speaking,
rice vield in Sri Lanka is higher in the maha (wet) season than in yala (dry)
season, unlike in other parts of Southeast Asia. This is exactly the case
when the 1986 yala season (shown in this table) is compared to the 1986/87
maha season {shown in Table 3.02 of our Progress Report). The yield
difference between the two seasons was smaller for the southern dry zone than
for the northern dryv zone. For each region listed, the average area
cultivated in the yala season was smaller than that in the maha season.
However, this difference too was smaller for the southern dry zone,
suggesting a better yala season water availability in these southern regions

than in northern regions. .

Production structure in terms of factor shares varies rather
substantially between the regions, but for each region it seems not to differ
much between the two seasons. The different patterns of labor use in rice
production between the regions are also observed in the 1986 yala as in the
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percent used no V-mixture, though its application is very essential for
initial establishment of crop and root system development. Urea was applied
during the growing stage. All farmers applied it either as a single dose (22
percent) or in two split applications (78 percent). TDM (Top Dress Mixture;
30-0-20) was applied by all farmers during the booting stage of crop.

The method of planting and the method of weeding were closely related.
Since the majority of farmers adopted direct sowing, weed control by
herbicides was the major method adopted by 97 percent of farmers. Manual
wveeding was practiced only by 4 percent of farmers who adopted transplanting.
There was no seriocus outbreak of pests and diseases in this season. Ninety
seven percent of farmers applied chemicals of various kinds 1 to 5 times
mostly for the preventive purpose.

Production structure: The levels of major inputs are summarized in Table
3.04, by DC, by location along DC, and by soil type. The pattern of labor
use by operation is given in Table 5.05.

The production structure in terms of the levels of major inputs was
rather homogeneous in the study area across different DCs, different
locations along the DCs, and different soil types. Except for a few cases,
the differences in these input use levels were not statistically significant
among the categories examined.

The high seeding rate is a general characteristics of the rice farming
not only in the study area but also in the Uda Walawe region as a whole as
shown in Table 5.02. In our study area, it was 191 kg/ha on the average,
which was nearly twice as high as the Department of Agriculture’s recommended
level of 105 kg/ha for direct sowing.

The total value of all three kinds of fertilizers used by the farmers
was Rs 1,129/ha on the average, with no significant variation over ICs,
location along DCs, and soil types. The rate of nitrogen application on the
~average was 109 kg/ha, while phosphorous and potassium were applied at a
rate of 36 kg/ha each. These levels of fertilizer application in the study
area were comparable to those in other regions (Table 5.02), though the level
of nitrogen use in the study area was slightly higher, and those of
phosphorous and potassium were slightly lower, than the other regions
(particularly North-Central and Central regions). Within the study area, the
farmers cultivating the allotment located at the middle portion of the DCs
used significantly less phosphorous and potassium (Table 5.04).

In value terms, a total of Rs 888/ha worth of herbicide was applied at
1.2 frequency, on the average. The level of herbicide use in the study area
was higher as compared to other regions, reflecting the higher wage rate in
the area; for weed control, the farmers depend more on herbicide use than
manual weeding. Within the study area, the DC 3 farmers spent significantly
more herbicide than others, '
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broken and deteriorated structures which are difficult to repair. As a
result, the problem of inequitable water distribution along this DC is much
mere serious than the other DCs.

Credit: The information on the credit that the sample farmers obtained for
rice production during the 1988 yala season is summarized in Table 5.06.

Sixty percent of the farmers obtained loans either from institutional
sources or informal sources, or from both. A distinctive feature in the
Walawe farmers’ borrowing, as compared to the Kirindi Oya farmers reported in
ine Progress Report, is that the Walawe farmers heavily relied on informal
sources rather than institutional loans, even though the interest rate in the
former (135 percent/yvear)} was much higher than the latter (9 percent/year).
There are two possible reasons for this; first, there were in the study area
2 number of tenants who were not eligible to institutional loans; and second,
among the owner operators, there were many farmers who were not eligible to
institutional loans because of defaulting previous loans. On the other
hand, 40 percent of the farmers did not obtain any credit. This could be
either because they had no access to loan, or because their financial
position was sound enough so that they did not have to borrow. Considering
the high productivity of rice production in this area, the latter was a more
likely reason. The amount borrowed by the Walawe farmers was much lower than
that borrowed by the Kirindi Oya farmers in the 1987/88 maha season (IIMI

1988, p. 64).
Economic Performance

Some indicators by which the economic performance of rice production is
evaluated are presented in Table 5.07. The market prices of the output and
the inputs used for calculating these indicators are shown in Table 5.08.

The average gross revenue per hectare was Rs 28,000, which is
considerably higher than the other regions in the 1986 yala season listed in
Table 5.02. One reason for such a high revenue was of course the good yield
performance attaining more than 6 t/ha. The other reason was a better output
price. In the course of the 1988 yala season, the government support price
of rice was raised by about 20 percent.

Reflecling the high gross revenue and the relatively low level of labor
use, the average labor productivity was as high as Rs 272/day. Even for DC
18 where the rice yield was significantly lower than the other sample DCs,
it was more than Rs 200/day. Compared to the regions listed in Table 5.02,
it was two to five times higher.

The factor share of current inputs was around 15 percent. As a result,
the gross value added ratio was around 85 percent, or Rs 23,500/ha on the
average. As compared to other regions and other crops, this level of income
generated in an agricultural production can safely be said high. As to the
farmers’ income per hectare, defined as the summation of returns to family
labor and land plus operators surplus, it was Rs 18,000 on the average. For



- 54 -

O/ha, which is -

t farmers, the income is estimated to have been Rs '1_3.004
» & in

“much higher than for the owner operators in the regibns
For the owner operator who owns & tractor, it would ha
0/ha. Since the average cultivating size was 1.2 ha'on the ave
ie actually received by an average owner operator without Lract
b been about Rs 19,700, after adjusting the interest paid. |

.27 Thus, in all measures, the economic performance of rice.p!
¢ Walawe 1988 yala season was excellent. It should be ‘noted-
rformance was attained i al ne
sr control and management of water can hardl racti
garlier, the DC 18 farmers recorded significantly lower yi€
v DC farmers due mainly igtrib
‘Had better water distribution been possible,
‘even better. ' -

However, at least two qualifications should be madé.
pat, although the land and labor productivity were Un
»t ¥hown how the water productivity was in the system
joned, water was abundant throughout the season. -1t was
"in all sections under study water was conaumed much oD
% ‘crop actually required. Being unable to make better wa
sause of the deteriorated canal-channel structures; water’
“inevitably been wasted to a substantial degree, water:
- otherwise been utilized more productively in the lower

. system. ,

‘Second, a question should be raised as to whether ?he ﬂnad eoonaInL.
sdrPormance in this season is on its secular trend or Jjust & very 1lucky,
" phenomenon. Conflicting evidences are at our hands., oo g

production of this season was,
s revenue. Since zero surplus is to
jded that all related markets are perfect, ] 1
-‘teien as a sign indicating that the production in this season deviat
“.:fwean the equilibrium due to certain windfall gains. At least; one sou
such windfall gains is known; that.is, an increase in rice. price durir
R To the extent that this price increase was not expected by th
it would have resulted in an increase in the eperators’ surplus
. Such a disequilibrium would indice adjustments 4o restore
s . . ,-_- s i g % sa

. 7-_';: .l opera
St On the other hand, a preliminary result of the cmp'—tmtsur’o*e‘y fo.
_Walawe 1988/89 maha season indicates the rice yield of nearly 7 t/ha.
- this'is the case, such high yields for two consecutive sedsons may sug
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In any case, the future performance of this system should carefully be
observed in order to answer this question.

SOME PRELIMINARY EXAMINATION OF CROP DIVERSIFICATION IN THE STUDY AREAS

Thus far, we have summarized the results of our surveys on rice
production in the Kirindi Oya 1987/88 maha season {Chapter 3 of the Progress
Report) and in the Walawe 1988 yala season (the previous section of this
report). Although the last season data on rice production in the systems are
now being processed and analyzed, and our data collection in the on-going
season including rice as well as non-rice crop productions is still under
way, we have accumulated rather enough knowledge on the rice production in
the study areas. In this section, we make some preliminary analysis on
relative profitability of non-rice crops in comparison to rice.

The analysis here is not intended to be comprehensive one in which non-
rice crops that are best suited to the soil-climatic as well as the socio-
economic conditions in the study areas are to be identified. Such an
analysis will be done after collecting data on non-rice crop productions from
the sample farmers as well as from on-farm experiments yet to be conducted in
the Kirindi Oya study area. What is intended here is to give a broad idea as
to how the potential profitability is of non-rice crops grown popularly in
Sri Lanka during the dry season under irrigated conditions and what specific
production structure these crops have in general, supplying thereby basic
information necessary for our future research on crop diversification
specific to the study areas.

Production Structure of Major Non-Rice Crops Under Irrigated Conditions

Data on yield, labor requirement, and costs and returns of selected non-
rice crops grown on the irrigated fields in the dry zone during the 1986 yala
season are sumarized in Table 5.09, the original data of which are from the
Crop Production Cost Survey conducted by the Department of Agriculture
(Department of Agriculture 1987). Unfortunately, this cost survey reporis
the costs of irrigated non-rice crops neither for Uda Walawe nor for
Hambantota. For each crop shown in the table, the data are picked up, among
a few regions (Districts) for which the cost data are available in the survey
report, for the region that showed the best yield performance.

Several points are worthy of notice in the table. First, the gross
revenue per hectare, or land productivity, varies tremendously from crop to
crop, and so do the gross value added and farmers’ income per hectare. Among
the crops shown, Bombay onion recorded the highest gross revenue of Rs
81,810/ha, while that of soybean was as low as Rs 9,910/ha. The farmers’
income per hectare ranges from Re 5,660 for ground nut to Rs 68,650 for
Rombay onion. Second, the areas planted with these non-rice crops in the
yala season are very small, far less than the extent the farmers cultivate in
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: mha seascon. As a result, the income per farm is mldem,bly 1ower;‘i
the income per hectare, ranging from Rs 10,990/farm for Bc Qnion to
; Sﬁlfam for cowpea. el -

Ground nut and Bombay om.on)'requx
Labor requirement also vames__

mrs used no fertlllzer.
xpensive seeds or seedlings.

: " Fourth, although labor requlreraent varies across .
sity is generally high for the non-rice crops, which
tlv:.ty of these crop productions rather low. Even. foxf :

‘Rs 100/day. Fifth, although these non-rice crops are_.p
b - 31ze, 10 percent to 30 percent of the total labor requ:.ranent 13
‘,_:;supphed by hired laborers. .

It should be noted that. seasonal or yearly va.rxatlon in:oggts ar.ld

cand 0I.mra,bor surplus (or factor share of 42 percent) and ﬁs
__:,'.'faa:mersf income. Similarly, the 1985 yala data from the_game_: 1

: @er'the'KJ.rde. Oya area, the Agrarian Research and Tm:u’u Inst
i 11988) prov1des some information on non-rice crops grown in th

s Table 5.10 presents their yields for a few seasuns
d nut and cowpea are more or less at the same level as reported fo
, withern dry zone in the previous table. In the case of Chilla., ‘the yle ) L
e ncreased from 0.5 t/ha in 1985 yala to 0.8 t/ha in 1986 yala but itiis oo
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still lower than 1.4 t/ha recorded in Anuradhapura in 1986 yala. However,
the price of chilli in 1986 yala received by the farmers in Kirindi Oya was
Rs 69.43/kg, which is incredibly high, and the farmers’ income was ag high as
Rs 12,320/ha (ARTI 1988, p.48). Labor requirements for these crops are lower
than those reported in Table 5.09; 115 days, 135 days, and 280 days, per
hectare, for cowpea, ground nut, and chilli, respectively. However, even

for cowpea, it is higher than for rice for which labor requirement in 1986
vala was 105 days/ha (ARTT 1988, p-48). 1In spite of such differences, it can
be said that the performance of non-rice crops in Kirindi Oya is not very
different. from those shown in Table 5.09.

Prospects and Potential Difficulties of Crop Diversification in Study Areas

Lastly, requirements for irrigation, labor and capital, and
profitabilily are compared between non-rice crops and rice in Table 5.11.
Duration of the non-rice crops listed ranges from 85 days for green gram and
cowpea to 200 dayvs for chilli, as compared to 90-120 days for rice. Water
duty alsc varies from relatively low requirement. of 200-400 mm for cowpea to
relatively high requirement of 600-800 mm for Bombay onion. Since water duty
for vala season rice is generally 1200-1500 mm, even the high water duty non-
rice crops require less water than rice. There is a tendency that the crops
vhose waler duty is higher give better gross value added and higher farmers'’
incoume per hectare.

Most non-rice crops require significantly more labor than rice. In the
case of Bombay onion and chilli, labor requirement is about five times more
than that for rice production. As a cansequence, no crop except Bombay onion
4ives labor productivity higher than rice. If the rice yield per hectare in
Kirindi Oya reaches 5 t/ha as in 1988/88 maha, even Bombay onion can not
wompete with rice in terms of labor productivity. The labor productivity of
vice in the Walawe 1988 yala season is nearly twice as high as that of Bombay

frricn.

High labor requirement is in a sense blessing, since more labor,
athervise left underemploved, could be absorbed in agriculture. However, too
much labor requirement might create a difficulty for the farmers to adopt
these labor intensive crops in replacement of rice. Since Lhe average labor
force a farm family in the study areas has is less iLthan three members
{A¢rarian Research and Training Institute 1986, p.5), it is difficult for a
farmer to meet the labor requirement of these crops solely with its family
labor, unless the extent cultivated is extremely small. The large labor
requirement can be met by hiring labor from outside. But, it may entail
certain transaction costs for a farmer to hire a large number of laborers.

As already pointed out in our Progress Report and in the previous
section of this Report, one of the characteristics of rice farming in the
study areas is relatively high dependence on hired labor; of the total labor
-requirement about 60 percent in the Kirindi Oya maha season and more than 90
percent in the Walawe yala season are worked by hired laborers. This means
that the labor markets are relatively better developed in the study areas.
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owever, since the total labor requirement for rice production is relatively

%11, the hired labor mandays per hectare do not exceed 100 days. A sk
se in labor demand more than this level due to the introductiofi ol
# intensive non-rice crops might result in an increase ‘in
yich further reduces the profitability of the non-rice eropsi -
wiots that such an increase in labor demand would give the local
¢t should be examined carefully. N

For some non-rice crops, capital requirement, defined as th
5f cbsts for current inputs, fixed capital services (tractor. Hix
‘réntals), and hired labor, is larger than for rice. This is pel
““for such crops as Bombay onion and chilli which cen compete wi:
s of value added and farmers’ income per hectare. 'The cép
réement of these crops in the table assumes that the size o

‘the crops is much smaller than the farmers actual -land holding
g oost to hire labor would become progressively higher ‘asg ltivat
sigé of these labor intensive crops becomes larger in order to eep

ofitability comparable to that of rice, the capital requiremént would a\?eh

:f ier than the indicative figures shown in the tablei ~This sugges ts
wténtial bottleneck in introducing these cash-intensive crops due to the

f. 7Tt is often said that there are many non-rice crops that generate better =~ .. =
income for farmers than rice does (e.g., Dimantha et al. 1981). "Such a AT
‘gtatement, however, is not necessarily true for a very productive rice:
gfewing region such as our study areas. With the rice yield ag: igh as in .
Walawe 1988 yala season, the number of non-rice crops that ‘can compete:
‘rice in terms of farmers’ income is bound to be limited ould - thi
rigk and uncertainty inherent in these non-rice crop productic “take
to aocount, the economic advantage of these crops over Tice would bec
less. In particular, the uncertainty in market conditicns for th
& orops could impede crop diversification. The good ‘#conc perfor
¢ rice production in the Walawe 1988 yala season was due partly to the
itput price of which the government support level had been raized by nea
0 percent over the level in the previous season. e

"' -’In sum, our preliminary examination on the possibility of“crop R
diversification in the study areas reconfirms the difficulties that have’
‘Been pointed out repeatedly by researchers who studied crop diversification'
jer irrigated conditions elsewhere in Sri Lanka (e.g., ‘Dimantha 1987, TIML
89), Among others, salient difficulties pointed out in thi gection are
gbor constraint and low labor productivity of alternative hon-rice or
capital/credit constraint; and 3) market/price uncertainty.  In addition,
“high productivity in rice production in the study areas entails & further -~
©  difficulty: 4) a narrow selection, among conventional non-rice:crops, of © .
- substitution crops that can compete with rice in terms of income generating .-~




RESEARCH PLAN FOR THE COMING SEASONS

What should be studied in the future under this research project is
almost self-evident from what has been reported in the Progress Report and

this Report.

. As to the first major objective, attempts should be made to link
economic parameters with agro-hydrological parameters in order to obtain
holistic measures of system performance and productivity of water.

As to the second major objective, the production structure and relative
profitability of non-rice crops should be made clear under the natural as
well as socio-economic conditions specific to the study areas. To do this,
it is necessary to collect data from adaptive research on non-rice crops in
farmers fields to be conducted in the Kirindi Oyva study site, while
continuing data collection from the sample farmers. Furthermore, in pursuit
of identifying viable non-rice crops to be introduced in the systems, market
analyses of these crops should be carried out both at the national level and

at the local level.
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Table 5.01. Population and sample allotments in dist
study in Chandrikawewa Block of Udawalaw
along distributary canal and by so

Well drained
Intermediate
Poorly drained
Total

DC 8:
Well drained
Intermediate
Poorly drained
Total

DC 18:
Well drained
Intermediate
Poorly drained
Total

Total:
Well drained
Intermediate
Poorly drained
Total

7/13
0/ 3
3/ 6
9/22

8/16
0/ 0
4/ 4
12/26
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e System,
1l type.

Location al

ong DC

ributary canals under
by location

—

Tail

Total

0/ 0
0/ 4
0/ 4
0/ 8

12/24
0/ 8
9/18

21/50

0/ 8
0/ 3
Qs 6
0/17

12/32
0/15
9/28

21/75

0/ 0
0/ 0
5/11
5/11

3726
0/ 5
12/25
15/36

3/ 8
0/ 3
4/ 4
/15

6/14
0/ 8
21/40
27/62

6/13
0/ 7
8/21
14/41

23746
0/19

25/47

48/112

3716
0/ 6
8/14
11/36

32/75
0/32

41/82

73/189-
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S ‘.z‘hbla 5,02, Output, inputs, and factor payments per hectare, farm income per hectare and per- fm. ild ;meec. e
in Lrn.gated rice production in selected regions in Sri Lapka and st.udy gred, ool

S Rertiliser

1986 yalal) S ;msm.
= _': Begion falawewa furunegala Hasbantota Udmlaﬁe '_Uduaiue"
“ Tield (k) 3184 T s R IR 1
Seed (kg) 11t 1031 1y R )
0 total value B! ! 18 L bW i@ rm
ke 8 8 11§ 9 W
P () i 0 i 0 I
Lo R R i R DRI S T
- Herbicide (2s} ) 21 643 6 R I
“Pesticide (8s) 16 35 587 168 oMy
labor{days} T
" Paaily §3( 811 13( 601 19 221 561 46) C§ s
- Hired 1 3 754 401 83 18) oS %69
" Total 104{100) 1884100} 8(100) 121{100) . onen) -
U Gross revemse {Bs) 10 85701000 1126901001 B4 61LIG0) 13 276100} - ;i _ff_z; 13&11%&
- Factor payment(Bs}:
Ctarrent iptt 2821 2198(019) 2921 YA osew
* Labor: Panily 2298210 3 503( 3N 8650 61 2 6260 200 D A ERTTC R
- Hired LS00 15) 21850 19 JORTCAL B OMB(1T) AR
| Total 3868 361 5 688{ 51} vl SEM(AN AN
“ " Fived capital®) 1 1314 16 9 9 L2680 91 ESOR . oo B8R
- laod bosurplus®) 26470260 29850 20) GG 43 aasB(z) AT SR(eY
S Uialue addedi(Rs) B 660760 9066 8L 1LEITI) 10 039C16) U 8) .
. Parsers'inconed)(Bs} 4 9451 46; 5 888( 5Y) 79680500 SABA ) I MO(EN)
*dres cultivated fhal  0.51 0.52 L3 081 T

L Actual farsers' income®’ {Rs/faral:

1 80 3 610 § 139 g

-'__Price: -

. Paddy ricett{Bsfkg] 341 3.21 345 .2 LS
Seeds (Rs/ke} {82 .70 4,48 499 T
Nitrogenil! (Rs/kg) 6.7 6.5 6.4 6.4 6
Yage rateiV(Rs/day} 304 iR .3 4.0 R

* abor productivity!!)(Rs/day} . _

' 104 g0 166 i IR 41

= Note: 1) Data are from Department of Agriculture(DA), Clinatic-geographycal specification of the regions:
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¢i Data are for the sample farmers in our survey.

31 Superscripte B and T stand for broadcasting and transplanting, respectively. Although botk methods
coexist in all regions listed, only najor one is reported in this table.

&} Seed, fertilizer, herbicide, Pesticide and fuel. Pue] for tractor is not included for the data from
D4,

3} Fixed capital services such as draft anina] and tractor. For DA data, fuel is included bere.
For Udawalawe data, raturns to services for fized capital oumed by farmers are inpated using the
warket rate, but not for DA data,

8) Gross revenue - fcurrent input + labor + fized capital).

7l Gross value added (Gross revenue - current input],

8) Fantly labor + land & surplus. Assume that al] farsers are owner-cperator.

§i Fermers’ income per ha x area cultivated.

i0] Farn-gate price of rice output.

117 Baged on urea price.

it Average for all operations,

13} Gross revenus/total labor days.

14} ineludes exchange labor,

Source: Departaent of Agriculture (1987), Cost of Cultivation of Agricultura) Crops-Yala 1§88, Vol.l
(Peradeniya: Departaent of Agriculture!.
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Table 5.03. Average rice yields (kg/ha) in the DC 8 allotments
in the 1988 vala season, by location along the D canal
and by soil type, based on the 100% crop-cut survey.

Location
Head Middie Tail Average
So0il type:

Well drained 5837 6214 6270 6095

(14) (23} { 5) (42}
Intermediate 6267 6162 6328 6236

{ 5) {7 { 4) (18)
Poorly drained 6144 6452 6103 6239
: ‘ { 3) (16) (23) (42)
Average 5977 6289 6157 6178

(22) (46) (32) {100)

——— e - -——

Note: 1) Figures in parenthesis are the number of allotments in each
category.
2) Yield differences between categories are not significant.
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Yable 5.04. Tield aad inputs per hectare in rice prodoction for sasple allotseats in Chandrikasews Block, 1983
Jala, by distribatary casal, by location ziong distribetary casal, asd by soil typet),

b Location Soil type
Total
k] 8 18 Bead Hiddle Tl Yeli Poorly
Average drained  drained
Tield:Hkg) b 654 6 338 6178 4 915t G000 5209 5% S5 6 il
Currest inpats:
Seedslkg) 191 1M 1% 185 193 185 185 00 185
Fertilizer; .
Yotal valge(Bs) 1128 1219 1281 056 FHY 1029 1118 113 1 1%
Nitrogea{ke) 108 M 18 102 g 10 114 118 108
Piosphorus(kg) k1 L] d B {0 Jos n k11 n
Potasuivm{kg} k3 {0 ¥ 1 R} 30t kL 3 %
Berbicide;
Yotal valuefRs} 888 TU» 8% m %t 9% §18 908 m
No. of appl. 1.2 4 5! L L1 1.2 1.3 t.d 1.3
Pesticide; .
Total valge(Es) Tk} 2 s i 253 et 36} k111 k3]
So. of appl. id .Y tnts 1.9+ 2.8 2.3 2.5 2.
Rl {is) 803 B9 800 810 M 80 s 1
Labor (dayst}i:
family 5 11 o 1 i b { §
Bired 9% % 9 % 1] 8% ot 100 1]
Total 101 106 8 J0% 105 k1 107 104 1 ]
Fixed capital®! {is} 1 488 1402 1527t 400 LS 18 1485 1605 139

Note: 1} In each characteristics group, a figure with ¢ ig statigtically differest from the other{e) at the 5%

significance level or higher.

%) Data are from cropcut survey.

3| Feel for tractor.

4} One labor day = 8 bours.

31 Fixed capital service for tractor use in land preparation and post-harvest activities. In the stady
ares, w draft animl is used. Costs for fuel and operator are not incladed. Service fros owmed
capital is inputed at the market reatal rate.
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© fable 5.05. Labor use per hectare in rice production for saaple allotaents in Chandritawsm Biool. 1388 nla.

by distribatary canal, by location along distributary canel, and by goil type"

B Location Soil type

Total
i 8 18 Head  Middle Tail Well Poorl
Average drained  drained
----- days/ha
land preparation:
Paaily YIRS I V% TS LA 15 T 3% S 5 LI Y | L.l 1)
Hired .30 951 22,0 283 WS 8 A 29.7 B9
Total 600001 27,1 284 250 26 .9 2.8 0.8 5.8
Crop establishwent:
Panily 0.2t 2 01 &0 07 D4 00 03 0.2 0.3
Hired 19098 1.0 1% 120 123 110 124 11.5 12.2
Total e RS UL PN B € 5D V% D % S YO I Y 1LY it.5
Crop cared);
Panily 150 69 L8 08 1.8 e td 1.2 1.6
Hlired 58080 6.0 47 108 L 3§ 6 5.6 6.2
Total A0 69 6.5 1) 85 A& 1.8 £.8 1.3
Harvesting: ‘ )
Family 660 21 1.0 0.0 25y 08 0 DS 0 0.7
Hired ot lfeg) 8.2 2.9 a4 85 55 W4 2.7 8.9
Total 21701000 9.2 219 250 %3 S 8.3 28,1 6.6
Post harvesting:
Panily LI 4 29 00t 36 LT hr o Qd 0.9 - 12
Rired 2,40 861 25,0 4.0 2.4 249 2.1 253 .6 .0
Total 25.5(1001 27,9 .0 9.0 288 221 21 2.5 2.4
" Channel clearing:
Panily 0.8( 53 09 05 LT 01 02T 13 6.4 1.08
Hired .70 41 2 b1r 29 09 hr L 0.6 0.8
Total LS00 2.0 0.8t &6 LB 0.3t 24 1.0 1.8
foial:
Family 540 5 106 2.3r 126 67 0.2+ 6.8 1.3 b
Bired 96,4 95) 953 968 958 985 853 100.6 §9.1 RIS
Tatal 11.80100) 105.9 981 198.0 {052 916 i

. Note: ! In each characteristics group, a figure with 3 is statistically different {rom the other(ﬂ it the L 4

gignificance level o higher. One labor day = 8 hours.
2) Pertilizer-chemical appiications, manual weeding, and fencing.
31 Threshing, winnowing, and heuling.
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Table 5.06, Sources of credit for and amount borrowed by sample farmers,

Chandrikawewa Block, by distributary canal, 1988 yala.?)}

Institutional Informal
{bank loan)
With Without Total
interest interest
DC 3:
Sample size 14(100)
Non-borrower 2( 14)
Borrower 3(21) 8(57) 2(14) 10(71)
Average amount borrowed
per farmer (Rs) 2 095 5 417 2 400 4 986
per hectare (Rs) 1 651 3 449 1 898 3 227
DC 8:
Sample size 60(100)
Non-borrower 28( 47)
Borrower 12(20) 27(45) 1( 2) 28(47)
Average amount borrowed
per farmer (Rs] 1 538 1 623 1 000 1 612
per hectare 1 200 1 717 581 1 698
DC 18:
Sample size 16(100)
Non-borrower 6{( 38)
Borrower 4(25) 5(31) 3(19) 8(50)
Average amount borrowed
per farmer (Rs) 1 282 2 292 1 733 2 187
per hectare {Rs) 1 444 2 308 2 546 2 353
Total:
Sample size 90(100)
Non-borrower 36( 40}
Borrower 19(21) 40(44) 6( 7) 46(51)
Average amount borrowed
per farmer (Rs) 1 580 2 268 2 003 2 239
per hectare (Rs) 1 313 2 056 1 833 2 052
Typical interest rate
{%/season) 4.5 67.4 0

Note: 1) Figures in parenthesis are percentage of the total samples.
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Yable 5.07.Crose revenue, factor paymente and gross value aided per hect.are. farw income per heotare and per
fara, and labor productivity in rice production for sample silotments in Chandrikaimwe Block,
1988 vala, by distributary canal, by locatmn along distributary canal and by soil type.t)

be Location 8oil type
Total —ea- - -
i 8 18 Head Kiddle Tail Yell  Poorly
Average drained drained

Gross reveme?’ 27728 28842 28110 22360 2700 28615 2P i3 27288 27O
- (100) {100} (100} {100} (100} (100) {160} {160} {100
Pactor payment:

" (urrent input?! 4 264 § 54 4216 3941 4279 {1 4318 £ 418
: (15 {16} {15) {18} {16} (it} {16} (18 (15)

Fired capitalt’ 1488 1 402 1521 1 400 1543 143 I 185 1605 139
: (5) {5} {9 () {6) (5} {8) £ I (1

Labor: Faailys! 2 k] 466 35 559 n 111 306 194 i

' {1 {2) 1) {2) {1 {0) {1 {1 (1)
Hired 4135 £329 4059 K260 4315 T 43 40 4 0W

{15) {15) {15} {19) {16) {13 {18) {15} {19

Total {In {795 4170 § 823 4 676 3887 i 54§ {43 1_338

: (18] {17) (15) (¥4} 133 {13 i (16 {15}
" Land®) L966 553 4880 4805  £787  f921  SH4 5005 49N
{18) {19} {mn (1) {(1n {1 {19) (18 {18}

: Operator surplug?t 12 631 12 5% 13 287 T390 12015 1444 11578 11 84T 13 1M
' (48) {44 (47) (34 {44) {50 {43) {§3) {11

Gross value added?? 23 464 24 307 23834 18422 23081 24 501 22 TME 2L 891 23 m
{85} {843 (85) {82) (84) {86} {3 {84 {88}
Farmers’ income®): '
Unad justed 17840 18576 18248 12758 17103 19282 17026 1T 46 18320
(64} {64) (65) {57} (63} {61 (63) {62} - (86}
Interest adjusted 16 395  B6 177 17037 11137 1625 18 M5 MM 15993 16 486
(59) {56} (61 (50} (59 {64} (54} {89} {59)

Labor productivity'¥) 272 2 284 206 20 312 253 %2

Note: 1} The factors owned by farmers are imputed at the respectwe sarket prices. Figuree in ptmthesxs are
factor shares or percentage of the gross revenye.
- 1) Yield per hectare x rice price at farm-gate.

3} Seed, fertilizer, herbicide, pesticide, and fuel for tractor.

4) Capital service of tractor for land preparation and post-harvest operstions.

5} Includes exchange labor after imputed at the market wage rates.
, o €] Land rent, paid or imputed.
; 7) Gress revenue - total factor paysents.

81 Gross revenue - current input.

9) Assume that farsers are owner-operator cultivating one hectare on the average. Unadjusted iscome: -
Interest paymente for production loans are not adjusted. Pamily labor + Land + Qperator wurplus.
Adjusted income: Interest papments for production loans are deducted. The amount of production loans
from institutional and informsl sources and respective interest rates are usgumed as showm in
Table &,

10} Gross revenue divided by total labor daps.
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Table 5.08. Market prices used for imputation, Chandrikawewa Block

1988 yala.
Rice(paddy) price!? (Rs/kg) 4.55 Wage rate (Rs/day):
Land preparation 40
Seed({paddy) price (Rs/kg) 5.64 Planting (male) 40
pesticide application 54
Fertilezer (Rs/50kg bag): Weeding: Male 50
Vi 150 Female 36
Uresa 150 Harvesting: Male 47
™M 150 Female 45
Post harvest 419
Tractor rental rate {Rs/ha):
Land preparation 919 Interest rate (%/season):
Post harvest 406 ~ Institutional 4.5
Informal 67
L.and rent (Rs/ha) 4961

Note: 1)} Farm-gate price of rice output.



- 70 -

Table 5.09. Vields. labor requireaents, and costs and returns of selected non-rice crope grown on irrigated
fields in the dry sone of Sri Lanka in 198§ yala.t} ‘

Crop Soybear Cowpea  (Green gram  Ground nut  Bosbay omion Chilli

Region Anuradhapura  Halawewa  Polonmarues  Polomnaru  Ealawewa -  dmursdbapura
Yield fhgfha) 1484 1 016 921 L 31§ 1 RN 11
Price {Rs/kg) §.68 12.13 19.66 §.32 11.08 HR ]
. Labor{days/ha)
Faxily 80 Mm 266( 901 174( 76} 180( 76) 08¢ 74 HY{ 14}
Hired {29 29¢ 10) 55( 24) 51 Wy 14 28) - 19 26)
Total 1381100} 295(100)  228(100) 231001 Szilen - G6e{100)

Groes revenue (Rg 1009/hal
9911007 12.33(100) 18.12(100}  12.29¢100} 81.81{100} 35.35(100)
Factor paysent {Rs 1000fha}:
Cuerent inputs:

Seeds 0.67 0.31 0.58 1.96 Ly §.43
Pertilizer 0.5 - 0.61 - 2.63 1.9
Chemical 0.23 0.5 1.6 0,59 1.48 1.88
Total 1450100 0.84(7) 2.92(16) 2.55(21) 5.216) £.26(12)
Labor: Family 143 9.86 1.3 £.50 16.48 .12
Hired 1,34 1.0 2.29 2.0 5.8 509
Total 4770490 10,83(8%F  %.85(53) 8.54(70} 2.6 . 19.81(56)
Fized eapital 0.90( 9) 19816 1530 8) .0215} .04 U 1.54( &)
tand & surplus 2.79028)  -L.4ni-1t)  4.02(22) -<0.84(-T) 52.10(64}) 9.74(28}

" Value added (Rs L000/ha)

8.45(85) 11.49(93)  15.18(34) 9.72(19) 76.55(94) 31.09{88)
Farsers'incone (Bs 1000/ha)

6.22(63} B.44(68) 1137163} 5.66(48) 68.55(84) 24.46(69)

wrez caltivated (ha) 046 016 0.21 03 016 0.8

hetual farmers’ income {Bs 1000/farm):

2.4 1.3 1.3 1.98 10.99 5.6

Labor productivity (Rs/day) ’
n 12 N 52 148 62

Note: 1} Por variable definitions, see the notes to Table 2,

Soutce: Departaent of Agriculture(1$87). Cost of Cultivation of Agricultural Grops-Tala 1386, Yol.2.
(Peradeniya: Departaent of Agriculture).
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Table 5.10. Yield per hectare of rice and non-rice crops in Kirindi Oya
for selected seasons.?!)

Rice e -
Ground nut Cowpea Chilli
——————————————— mt/ha -- ——
1985 vala 2.5 1.1 0.9 0.5
1985/86 maha 3.9 1.1 0.9 0.6
1986 vala 2.4 1.3 . 1.0 0.8
1987 /88 maha 3.7
1988/89 maha 5.0
Note: 1) The 1986 yala was the season when water was issued first time

under the Kirindi Oyva Irrigation and Land Settlement Project
(KOISP). Except rice in 1985 yala and 1985/86 mahs, the yield
figures are for the area that was brought under irrigation by
KOI1SP.

Source! The data for the first three seasons are from Agrarian Research and
Training Institute, Kirindi Oya Irrigation and Land Settlement
Project: Mid-Project Evaluation, Research Study No. 85, May 1988,
p.34; and for 1987/88 maha from our Progress Report, p.57. The
1988/89 maha yield is a preliminary estimate from our crop-cut

survey.




- 72 -

fable 5.1, Comparison between rice and selected nom-rice crops: requiresents for irrintioﬁ. isbor and capital,
and profitability. '

Boubay  Chilli Ground Soybean Greea ' Cowpea Rice
ohion nut graa .
" Crop durationt’(days) W w0 s 0 8 8 90 - 120
. Irvigation frequency!!(days!  3-4 5 8 10 7-10 7-10 firindi Oya -« Wdawalawe
- Mumber of irrigation®! 3 i 13 7 1 5 B e - 1 I
¥ater duty?!{aml £00-800  500-700  450-800 250-450 250-450 200-400 87/88  88/89 vala
uaba  mshe
Yield*{at/ha) T4 1.5 1.3 1.5 0.9 1.0 3 5.0 - &l
PricatHRs/kg) 11.09 24,26 .3 6.8 19,66 12.13 3.0 48 £.55
' labor requiresent®{deys/ha) 50 S0 @0 M0 20 w0 1 - 102

Labor productivity®)(Befday) 148 62 52 ! 19 © e mom

. Capital requiresent®!(Bs 1000/ha) 13 1 7 ! 1 \ S

~ Grass value added”!(Bs 1000/hal 17 3 1t 8 1§ 11 1§ 18 [A]
" Farmers’ incone’)(Rs 1000/ha} 88 ] § B 1 8 § L

Fote: 1) Data are from Somasiri(id8l).

2) Bough estinates based on Dinantha(1987) and Somasiri(1981).

3) Frox Tables 2, 9 and 10 of this Report, and froa Tsble 3.02 of our Progress Beport.

4) Fron Tables £ and 9 of this Beport, and from Table 3.02 of our Progress Beport. For Liriodi Oy 88/88
azha, the sane price as in Udawalawe 88 yala is assumed.

51 Data are from Tables 2 and 9 of this Report, and from Table 3.0% of our Progress Report. For Kirindi
Ova 83/8% naka, the same labor mandays as in B7/88 maha is assuned,

§) The sumsation of costs of curreat inputs, fived capital services, and hired isbor, Dats are from Tables
% and § of this Report, and from Table 3.02 of our Progress Report.

1) The sane data source as note 5} above. Por firindi Oya 88/89 seha, 80% of value added ratio and 505 of
farmer income ratio are assused.

Source: 8. Somagiri, Land, Water and Crop Nanagesent under Irrigation in the Dry Zome of Sri Lazka, Department of
Agriculture, Peradeniys, 1981; 3. Dimantha, "Lrrigation Nanagement for Crop Diversification ia Sri Lanka’,

in Irrigation Management for Crop Diversification, ITMI, 1987 pp. 136-150.
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VI. DESIGN-MANAGEMENT INTERACTIONS IN
WALAWE TIRRIGATION REHABILITATION PROJECT

INTRODUCTION

In March 1986, Sir M. Macdonald & Partners Ltd. produced the Walawe
Irrigation Improvement Project Inception Report. This report included
outline procedures and basic assumptions for the planning of rotations in the
command area for water distribution and computation of irrigation water
requirements at the field and distributary canal levels. It also outlined
the preliminary operating rules for tuning and adjustment of the irrigation
distribution system for the various rainfall events.,

In July 1986, the draft water management and operation manual was
produced by the consultants. This manual further elaborated the basic
operational assumptions, procedures and methods for planning water
- distribution up to the branch canal level. This report also refined some of
the proposals of the inception report regarding the operation at the field
and the distributary canal levels. In the inception report, a four week
stagger of land preparation with four equal staggers with one week between
the first irrigation issue in each successive stagger was assumed at the
field canal level. 1In the draft water management and operation manual, this
assumption was considered difficult to realize at the field canal level, and
instead a one week stagger on any individual field canal was assumed.

The draft water management and operation manual covered in detail the
(a) outline procedures for water management, operation and maintenance of the
rehabilitated system (b) inventories and data to be collected and (c} staff
responsibilities and specific operation and maintenance tasks and functions
as intended in (a) and (b) above. Some of those operational assumptions,
procedures and requirements were further revised, expanded, updated and/or
supplemented by the following subsequent publications by the consultant.

1. Design Criteria (February 1987) : :

2. Technical Note 1 : Rotation planning Embilipitiya Block (June 1987)

3 Technical Note 2 : Hydro-meteorological Data Analysis ! Rainfall and
Evapotranspiration (Sep.1987)

1. Technical Note 3 : Rotation planning Chandrikawewa Branch canal
{December 1987)

5. Note on Rainfall Adjustments and the Planning of Main Canal Flows
{December 1987) _

6. Effects of Samanalawewa on the Walawe Irrigation Project Revised Draft

(April 1988) _ '

Interim Report on the New Operation Procedures and Rotation Planning

{April 1988)

Inventory of Canals after Rehabilitation - Draft (Oct.1988)

Technical Note 4 : Cropping Pattern for Planning the Operation of the

Right Bank System {December 1988)

-1

@0 oo
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10 8Second Interim Report on the New Operation Prooedures and Rotation
& Pla.nnmg {December 1988) '

" Technical Note 4 on Rotation planning in Mamadala branch canal 13 umlar
pzeparatlon and is expected shortly.

The design and operational assumptions presented. here have heem T T
abstiracted from the publlcatlons listed above. This presentatim _psrovnies R
only & summarized overview of the procedures, data, parameters and

~ assumptions adopted for the rehabilitation design of canals ‘and turnouts and_

" aldo for the operation of the rehabilitated system, for the study of design}; '
and management interaction of Walawe system after the 1ntend.ed i

' 'I‘Eh&blllt&tlon.

m TO REHABILITATION
' 'Ihe Need for Rehabilitation

'Ihe rehabilitation of the Walawe irrigation system and 1t.s :
mfmmmture has been necessitated mainly due to () wear and tear of" t.he
Arrigation canals and the appurtenant structures (b) meffim.ent. water use
M distribution (c) inequitable water distribution (d} addltioml 1ands &
brouuht under irrigation (e) drainage problem and (f) longer canals which
serve proportionately small areas. (MMP:Design criteria,February 1987) The '
present status of the project is claimed to be the collective result of ﬂwse
~'»amdequacz.es and problems, which in turn were aggravated by the :de ficiencies. =
‘in the original design and construction, inadequate upkeep and ”itenarm, ERT e
‘cultivation of paddy in the permeable reddish-brown (RBE) 80§ against
the original design intentions, lack of sound operational ‘guid Cand

 practices and lack of satisfactory arrangements for control and
of water. A rapid decline of the performance of the syatem has taken pl
to a point, bevond which the sustainability of the physical components ;
&ystem and their satisfactory functioning are in doubt without rehabilitatio
and 1mpmvement of the physical system and management 1ntervsentions B

’Iheref ore the ongoing rehabilitation and 1mprovement pro.}ect was 7
implemented with multiple objectives. Those include (1) improving the
physical infrastructure by rehabilitation and rationalization of jbhe right
bank (RB) canal system and (2) strengthening water management on the RB to
enable irrigation supplies to be provided more eff 1clently, whisch in tarn:
would lead to incressed agricultural production on the RB and :ﬁﬂ'ther o
develapment of irrigated agrlculture on the left bank {LB} e 3

#

The Features of Rehabilitation

““The inception report by MMP (April 1986) indicates that the ba.s:.c 7
_phllosophy for the rehabilitation of the irrigation works is to repair the
existing structures, as far as possible, and remodel the canals rather than :
to eompletely reallgn them. The present design package of rehabllitatmn and
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improvement is thus somewhat pragmatic in nature in the sense that there are
no major changes in the existing canal layout. The existing layout of the
scheme as designed is considered essentially sound, except in a few problem
areas, The rehabilitation therefore generally follows the existing canal
system. However the existing direct farm outlets {both official and
unofficial ) off distributary and branch canals feeding small and isolated
areas of land are replaced with both new and rehabilitated field canals and
farm ditches. The new canals will generally be parallel field canals and/or
sub-distributary canals to concentrate offtaking canals at several rather
than many locations along major canals so as to provide farm outlets only
from field canals.

The existing irrigation delivery is very complicated due to the presence
«:f direct offtakes from FCs, DCs and even from BCs, both legal or illegal,
and also due to the highland lots that are being cultivated with tree crops
and irrigated by unauthorized canals and check structures erected across the
iCs, long FCs and farm ditches. Therefore it is necessary to agree upon a
rationalized canal syvstem and layout, before the rehabilitation criteria are
intd out. The proposed package of rehabilitation includes a rationalized
irrigation system and layout in order to create the capacity for efficient
operation and equitable distribution of water to the farmers after the
rehabilitation is over.

The existing canal system suffers from two basic operational
deficiencies: Lhere is no provision for the measurement of flows and there is
no effective water level regulation on the main and branch canals, Apart
from these deficiencies, the existing operating rules, guidelines and
practices too are not adequate for proper functioning of the system. The
rehabilitation therefore will provide for measurement and regulation of water
at all levels of the canal system. The diaft water management and operation
wanual describes the utility and the use of the canal regulating and
measuring devices and structures along with rules and guidelines for the
operation of the syvstem to be as efficient as possible. One of the distinct
leatures of the intended operation of the rehabilitation system is the
introduction of rotational delivery of irrigation water, as against the
almost continuous delivery al present, It is also intended to monitor
regularly and continuously,the climatic parameters which influence the crop
water requirements and the canal flows, and also to ad just the deliveries to
accommodate for effective rainfall in day to day operation of the system.
These new operatlional guidelines, procedures and practices are proposed to be
introduced through training of the operating staff as well as the farmers.

DESIGN ASSUMPTIONS

The basic data, key parameters and operational assumptions adopted for
the design of irrigation canals are detailed in the Design Criteria (February
1987), the Draft Water Management and Operation Manual (July 1986) and the
Inception Report (April 1986). They are summarized below.



2.

~allotments on any individual field canal are divided ‘into two Eroups
- the first irrigation for the two groups is staggered by ‘one: week. °
Similarly, the field canals under a distributary too are divided into
. two groups with the first irrigation in one group of tield canals -
.+ gtaggered by two weeks with respect to the other.. S
" This is illustrated in Figure 6.01. This four week staggering of S
" planting dates or the first irrigation issue in the entire project area. " :

- 96 -

“As far as possible the design criteria for cansls and atnmturas arein
~ apeordance with the standard Sri Lankan practice, as presented in the -
~8ri Lankan Irrigation Department technical notes and ‘ standard ‘dz TAngs

"-Canal design for DCs and larger canals follows the Irra,ga,tim RET TRt SR
. "Department designs, in order to reduce the amount of ocanal remodelling SR

. Road access is provided along main, branch, distributary, -ﬁ_-sub- _
7 distributary and field canals. The access roads along the main, branch -
»iand longer DCs are graveled. B L SR

W -'.'In addition to the usual regulating, control and measuring stn:cwxes. _
7 the rehabilitated system will have bathing steps, cattle crossinzs,
“‘hridges, culveris, etc. el e

_ Estjmation of Pesk Irrigation Requirement at the Head of a Field Canal. 5

_ The distributary and field canal capacities are designed to’ ea‘berfor e
100 percent direct sown paddy for both maha and yala seasons. - N

- The land preparation for yala and maha seasons begins around 16 April

" and 25 September respectively. The land preparation period allowed for :

& typical farm allotment is three weeks in both yala and msha, This .-~
~ includes one week for land soaking and two wecks for puddling and” - . ¢

+.An important operational assumption is made regairding the staggering of - o
 the first irfigation throughout the project area. It is-assumed that - .
‘the staggering of the first irrigation throughout the project area gver .
a period of about four weeks is a necessary measure to reduse the pemk .
. load in the branch and main canals. P e

To achieve an overall stagger of four weeks. in the pm.)ecat area, the

leads to a total land preparation period of six weeks “in 'the: project < ¢ o
area. L

.- The cropping calendar shown in Figure 6.02 is used to estamtethecrap R
. water requirements as well as the irrigation requirements at the hwof ET
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a FC. This indicates 120 days and 98 days varieties in maha andi vaia
respectively, with irrigation water supply terminated fourteen days
prior to harvesting each season.

6. The Modified Penman method with climatic data from Hambantota is used
to calculate the reference crop evapotranspiration values in the
computation of crop water requirements.

T. A homogeneous sequence of rainfall events at Embilipitiya with 80
percent probability of exceedance is used for the computation of FC head
irrigation requirement. The effective rainfall is assumed 70 percent of
this rainfall,

8,  The seepage and percolalion loss (S&P) is assumed as 5 mm/day with no
consideration to the difference in soil types in the command. Land
preparation requirements are assumed as 150 wm/week for land soaking in
the first week followed by 105 mm/weck for puddling in the second and
third weeks in both ysla and maha.

9. A filling requirement of 25 mm/week to bring the paddy field up to the
full depth of water after seeding is assumed. The filling at this rate
is assumed to continue for three successive weeks commencing from the
fifth week after the first irrigation issue for land soaking. The total

filling requirement is 75 mm.

12, The application efficiency and the field canal conveyance efficiency are
assumed to be 80 percent and 90 percent respectively.

" 11. The above set of assumptions, data and parameters leads to a peak weekly
irrigation water requirement (at the head of a typical field canal) of
2,46 1/s per hectare, This peak occurs in the second week of maha
season after the first irrigation for land scaking has begun. Similar
analvsis based on the same data, parameters and assumptions for
trunsplanted rice results in a peak weekly irrigation requirement of
2.51 1/s per hectare ococurring in the second week during land
preparation in maha segson. The analysis for yvala season gives the
values of 2,34] and 2.46 1/s/ha for direct sown and transplanted paddy
respectively.

Canal Rationalizatijon

It was earlier mentioned that rationalization of the canal system was
one of the features of the rehabilitation package. This is necessary in
order to set out design criteria for the design of the canals and the canal
structures as well as to serve as a guideline to minimize the disputes that
are likely to arise during the rehabilitation work in the field. Some of the
features of the canal rationalization are described below.

l. Ag far as possible the farm lotg should be fed from field canals only.
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2 Tﬁe length of a field canal is limited to about 500 m. ﬂhare there is S
" no other reasonable alternative, this limit may be exceeded. . . .

3 Direct offtakes from DCs or BCs should either be linked toexmting FCs.
. ' or combined to form new FCs. er i ae P

4, ~ Areas designated for paddy in the original blocklnzwtplans(BOPB}
" will continue to receive water from the rehabilitated system. =~

_ 5 .. Homestead lots, canals, drains, river, tank or road reservations -
+ - presently cultivated by encroachers are not to be regularized, unless

specifically requested by MEA. S B

. : g

.- Pasture, fodder and forest reservations present.ly_cult_.ivg._}:gi; by . -

g encroachers are to be regularized wherever prmctz.cal R

ST ‘ If any-difficulties are encountered in fitting parallel FCs into the

. available space, even after reclaiming cultivated areas within the o
. prescribed reservations, the canals are lined to reduce their width, and .~

"~ . if this too is inadequate additional strips of reservations must be . .. .

i acquired. : T et S e
‘8, . Each block of private land is to be provided (where there are recognized o
. offtakes presently or when the existing arrangements for irrigation - R
become unworkable as a direct result of rehabilitation) only with an .
outlet of appropriate size at its boundary. water is to be delivered . ~*

and charged at this point. T R

 Canal Capacity Design
" in the rehabilitated system, canal classes are clasalfledas fo].lows.

 Canal class Typical Area  Typical Flow
served (ha) . /s .

Main 10,000 22,000 .
_Branch > 350 > 700
Distributary/sub-D 30 - 340 85 - 700
Field/Sub Field < 15 28

Farm outlet/Ditch 1 ' 5 ..

e e

.. Field canals. All field canals are designed to carry a discharge of 28.32
- 1/8 (1 cusec). A atandard field canal thus ideally serves 12 T 8 Pe
- weekly irrigation water requirement of about 2.50 1/s,
,-FG. . However the area served by a FC can occasionally be as.
g8 small as 3 or 4 ha. In the former case the peak irrigati

-+ delivered by overloading the FC. In the latter casethedl

. ig maintained at 14 1/s (1/2 cusec). Therefore all FCs are de B3 M IR

- @ discharge of 28.32 1/s and are of a minimum standard SeCtl ,, angd the same S
" gection is used for small canals. For larger field canals, ‘the ‘bed width and.
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the canal slopes are varied according to the design depth of water to be
maintained in the canals, in order to command farm turnouts served by them.

The existing canal system in some parts was originally laid out so as
to supply FCs in RBE soils and paddy in LHG soils from separate FCs. In the
rehabilitated system no such differentiation is made and FCs are designed to

the standard size of 28.32 1/s capacity.

The standard section of a FC of 28 1/s capacity is of the following
dimensions. ‘

bed width = 0.30m

side slopes = lonl

section depth = 0.55m '

bank width = 3.0m (0.6 m without O & M road)
canal bed slope = 0.7 - 4.0 m/km

The design water depths are as follows.

Canal slope Design water depth
m/km ' _ (m)
0.7 0.22
1.0 0.20
2.0 0.17
3.0 0.15
4.0 0.14

Manning’s n = 0.025 - 0.035

Distributary canals. A distributary canal is designed to have its maximum
capacity in the first reach and to have progressively reduced capacities in
the lower reaches. The distributary is divided into reaches for design
purposes between the principal structures in the DC such as falls and

regulators.

The fundamental assumption in the determination of DC capacity is that
the water issues during the maha season are planned on the basis that
rainfall will supply 20 percent of the total water requirement and the
irrigation system the remaining 80 percent. The discharge required in a
canal to supply this water is called the normal discharge (Q100) and the
design discharge which determines the DC capacity is taken as the normal
discharge in weeks 3-8 of the maha season. The design section of the DC is
checked against the adequacy of freeboard for 125 percent of normal discharge

(Q125).

The normal discharge in any reach is estimated by an exercise which
involves; (a) listing the field canals and sub distributaries (sub DCs) in
order down the DC with the design discharge of each of the FC and zub DC and
the areas served by each of them; (b) planning weekly rotation of opening and



1 é":-:The number of field canals and sub distributaries served by that reaﬁh RTINS

'“2@; ‘The areas served by each of those FCs and sub DCs;
8. 'The design discharge in each of those FCs and sub DCs;

. land ‘preparation and assuming one week stagger of plantlng dates on each FC

ﬁhe;transmission losses in the DC are estimated either by assumlnn‘a loss'.
‘rate of 3 1/s per 1000 sq m of wetted surface or by Lacey’s fdrﬁﬁla, '

fér different reaches, the existing canal sections are not always
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01051ﬁg of each of the FCs and sub DCs; and (c) cumlating the discharge WM
each reach required to be maintained in weeks 3-8 of* thé maha season for the
planned rotation. Therefore the design capacity of any partlcular reach Gf
the DC is a function of:

and by the reaches downward;

4& ' The durations and times of opening and closing of those FCs, and sub
© - DCs within the seven day rotation cycle during the cultivation aeason, N
5. The transmission losses in that reach and the downstream reaches. '

 The design discharge and the field canal duties for 100 percent dlrect.-:

;sawn ‘rice, used for the planning of rotations and subsequently for the
‘determination of design discharge in the DC, are shown in Table 6.01. Those
design discharges and duties are derived for 4 months direct sown paddy in.

maha and 3.5 months direct sown variety in vala, allowing 3 weels period for
and that irrigation terminates two weeks prior to harvest.
Some DCs may have offtakes to private lands as a result of system

rétlonallzatlon Those offtakes are operated continuously for the perlod the:
main distributary is open. The design discharge through the offtsakes is :

‘assumed as follows, for the estimation of design discharge in the DC capacity

deslgn.
| Weeks 1 & 2 - 2.4 1/s/ha
Weeks 3 to 8 - 1.9 1/s/ha
Weeks 9 to 18 - 1.4 1/s/ha o BRI
Weeks 19 - 0.9 1/s/ha e e B

which gives,
q = 0.015 x L x Q°-5
Where q = Loss in cumecs
Q = Reach design discharge in- cumebs
L = Reach length in km . g

e “The standard canal design equations and procedures are followed to
decxde the dimensions of the canal sections in the different reaches of the -
“DC, to suit the design discharges of those reaches. The. standard 1rrlgat1dnf
depaxtment (Sri Lanka) drawings and designs are used for this purpose. ol

"~ However it is to be noted that though the canal secthns are deszgn. .
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rehabilitated to the design section. Whether an existing canal reach is
reconstructed to have the design section is determined by the following

criteria,

1. If the bed width of the existing canal section is greater than the water
surface width at design depth of the design section, then the existing
canal is reformed.

2 If the bed width of the existing canal section is less than the water

surface width at design depth of the design section, than the existing

canal is not reformed.

These considerations are necessary to assess water depths and levels in
the DC in order to design fall, regulator and field canal turnout levels.

Branch canal. Similar to a DC, a branch canal (BC) too is designed to have
progressively reduced capacities between the principal reaches. The design
dizcharge in the tail reach of the BC is estimated by a similar exercise as
for the design of a DC. The design discharge in the upstream reaches is
taken as 2.15 1/s/ha excluding losses of the reach. The losses are
estimated either by Lacey's formula or by assuming a loss rate of 3 1/s per
1000 «q m of wetted area,

Design of Turnouts

The turnouts from main and branch canals are designed so that the design
discharge can be abstracted by the offtaking canal with 50 percent of design
discharge (Q50) in the parent canal. Turnouts from DCs and FCs are designed
so that @100 can e abstracted with Q100 in the parent canal. This criteria
satisfies the requirement that Q125 may be drawn with Q125 in the parent

canal .,

1. was earlier mentioned that DCs are designed for normal discharge
tQ100) with the adequacy of freeboard checked against Qi125. The rationale
behind this is that during a dry period, the discharge in the FCs and DCs may
bhe increased progressively up to Q125 to supply the full requirement. In a
wet period, the discharge may be reduced to Q75 or so. Therefore the main
and branch canals are expected to be operated between 50 percent and 100
percent of the normal discharge and the distributary canals between 75
percent and 125 percent of the normal discharge.

The FC turnoul is a controlled pipe outlet (CPQ) with a broad crested
measuring welir, which is designed to pass a constant design discharge into
the FC. This is to fulfill the assumption of constant discharge-variable
time operation and rotaticn of FCs.

Each farm allotment is provided with a separale uncontrolled farm
of ftake of 75 mm or 100 mm diameter pipes of capacity 5 1/s or 6 1/s. The
implicit operational assumption here is that in a typical FC with a design
capacity of 28.32 1/s and 12 one ha allotments, the flow is divided between
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five or six lots. In other words, five or six farmers in a FC will share the
'ent;ire-flo'w in the FC at a time. o

_ This means that in the downstream reaches of a FC, discharges will _
‘decrease from 28.32 1/s at the head to about 5 1/s depending on the number
.and locations of the farm turnouts open for irrigation. In order to maintain
‘adequate command at farm offtakes, distribution boxes with grooves to allow
‘check board are introduced along contour section of FCs. Similarly on
.steeper reaches of the FCs the grooves are accommodated in the fall
gtructure whenever there is an offtake immediately upstream. :

WATER MANAGEMENT AND OPERATION

- .The draft water management and operation manual sets out the principles
“and proposed details of the new procedures for the rehabilitated irrigation
system upto branch canal level starting from the turnout. The success of -the
‘intended operation basically depends on the (i) timely and accurate R
collection of data; (ii) accurate measurements; and (iii) timely reporting -
and processing of data followed by prompt response and adjustments to canal :
flows and deliveries. It also depends on the ability of the agency to ensure -
" the realization of operational assumptions adopted for the planning of -
operation such as crop calendar, staggering of planting dates, and the -
‘intended rotation between farmers and also between the canals in the
“irrigation system etc. Standard procedures have been laid out as to the
‘collection of data, seasonal planning of water issues in the comand area,
adjustment of canal flows for seasonal rainfall etc, with a set of standard -
.operational rules, data, computation and instruction sheets. Thus two
fundamental requirements emerge for a high degree of quality and success in -
‘operation of the rehabilitated system. They are the; (a) training of
operation staff to acquire the required skills; and (b) establishment of
effective water user groups to ensure the implementation of the intended
rotations and staggering of planting dates. Some of the important features .
of opération and allied operational assumptions are presented below. '

_.Oper;.a.tional Procedures: A Summary

1. Prior to the start of each season, the data on crops and the areas .
‘intended to be cultivated by each farmer are collected by the unit
managers.

2. Once these data are reported to the block offices, water requirements -

- ‘and duties for each canal are calculated for the cropping pattern and
areas intended to be cultivated, using a set of operational assumptions
which will be discussed below. ' -

3. The constraints in supplying water are then identified and adJustment
discussed and agreed at the cultivation meeting. .

b
i
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4. The water delivery schedules for the intended rotation are rlamned using
the suggested procedures and computational sheets, and the gate
operation schedules are prepared and compiled for each of the FCs, DCs
and BCs in the irrigation system.

5. The flow measurements are taken at the head of each FC turnout and at
all other measuring structures.

6. The rainfall is measured daily. The adjustments for effective rainfall
are computed for a set of adjustment rules, and the deliveries in the
forthcoming week are adjusted accordingly.

7. The discharges into all BCs off main canal and into all DCs off BCs are
reported daily to the block office.

Operational Assumptions

1.  Three types of crops are assumed for the calculation of irrigation
water requirements at the head of a FC, for planning of water deliveries
and rotation; paddy, sugar and other food crops (OFCs).

2. The method of calculating water issues and canal duties for a
combination of paddy, sugar and OFCs is such that, the areas under sugar
and OFCs are converted to "equivalent areas" (EA) of paddy. ie. The area
of paddy that would require the same amount of water. Equivalent ares
factors assumed are 0.7 for sugar and 0.6 for other field crops,i.e, if
a field canal has 2.9 ha of sugar and 1.7 ha of rice, the equivalent
area for computing water requirements would be:

FA=2.9x0.7+1.7x 0.6 + 7.0 = 10 ha

It is assumed that these factors give the correct amount of water within
the accuracy of flow measurement at the turnout, provided rice remains the
predominant crop. However in the long run, if crops other than rice become
predominant this method should be reviewed.

3. The calculation of irrigation water requirements at the head of a FC for
(a) direct sown and transplanted paddy and (b) other field Crops are
illustrated in the draft water management and operation manusl,

The other assumptions adopted for the estimation of peak irrigation
water requirements for the design of canals, as described earlier are
adopted in the same manner for the preparation of water delivery schedules.

Planning the Operation

The operation of the rehabilitated system upto the branch canal level is
planned for:

1. Predetermined schedule of cropping and water requirements as agreed
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*;zpon at the cultlvatlon meeting.
,Predetemmed stagger of the first irrigation 1ssue m 'FCa ¢ ﬂCs as

any 1nd1v1dml Es;_”azﬁ bet.wben

'.f,_fPredetemlned rotation between fa.rmers on
,”_the DCs on the branch and main canals.

A set of predetermined adjustment rules to accommodate: the s
effectiveness of the actual rainfall over the command BIeny. tao meet

“part of the irrigation requirement during the mltivatitm

.. The draft water management and operatlon priail:
irrigation through@ut the__ gm.jmt area

: The one week stagger of first irrigation on any mchv:tdual i L
» needs the organization of farmers on each FC serving more ‘than 6 ha into t_wo S
: The farmers on these FCs should decide who will start msatiaﬂ*" RSP

o first week of supply to their FC and who will start in the_,... week:

: R f'Along the main and branch canals similar division.of. farmm :Lntao tWO
groups by distributary canals is necessary, in such a way tha. SW ane
" @tarts irrigation two weeks before the other group, and't-ha Ve

distributaries in each group is approximately the “on:
e main or branch canal. This staggering may be reversed in the fo].lowi’ng

-y'e”:r and alternated yearly thereafter.

operation of the rEhabllltai’Bd S‘y\st&n.-
of irrigation water deliveries at m
canal levels. The staggering of

1 FCs and between the two sub gmilaps of
' mtat&oﬁ of

1 5. The planning of
of rules for Totation
d__ canal and dlstrlbutarv

ng a cultivation season. Besides: .thais :
ration manual suggests rotat.:.on&-: t.: farm’

' “turnout among the farmers served by an individual field canal, among the 3
. i'field canals under a distributary canal and smong the: distributary ‘canals (m
_._;i_:.?the branch and main canals. These rotations are described’ bel:OW o

. irrigation water duri
draft water management and ope

AT Therefore the planning of operation of the rehabllltated aystem befone el
any, cultivation season involves the designation of quantlty, . and,, 1 . EOR
" of irrigation water issue to each farmer under the rotation, 1
the adaustment of the releases to individual canals based .on the aot\nl
' by the command area. The quantity of the releases ig. RS
, ;‘Epresented by a schedule of daily gate operations and the adjustment fqr RRTS T
y aetual rainfall is done according to a set of operation’ rules,: R oA




The field canals in the rehabilitated system would be of a standard
capacity of 28.32 1/s {1 cusec) except in a few isolated circumstances. It
was earlier mentioned that the water issues during the maha season are
planned for normal discharge, which is the discharge required in a canal to
supply 80 percent of the total water requirement served by the canal.

Field canals in the rehabilitated system would be operated at a constant
normal discharge of 28 1/s or more depending on the area served by the FC,
Aduring the periods they are kept open. The period of delivery depends on the
aumber of duty davs as shown in Tables 6.01 and 6.02. The number of duty
Jays or the mmber of days per week that the canal is kept open is determined
by the quantity of irrigation water required for the crop growth depending on
the tvpe of crops grown, growth stage and the areas designated to each crop
ote,, and for the design discharge of the canal. A typical rotation of field
ranals is shown in Figure 6.03. This rotation among FCs is adjusted to
asccommodate the effective rainfall, by increasing or decreasing the normal
discharge (28 1/s) by 25 percent as described later, but keeping the duration
~ of delivery constant, Thus the rotation and water issue among FCs is a
ronstant discharge and variable duration schedule, with adjustment of
discharge to accommodate the effective rainfall under a set of adjustment
rules as described later.

Rotation between farmers in an individual field canal is such that five
or six farmers share the entire flow in the FC at a time. This derives from
the fact that the uncontrolled fam outlets of 75 mm diameter have a
discharge capacity of about 5 - 6 1/s and the typical flow of 28 1/s in the
FC can equally be divided between five or six farmers simultaneously.
However on [ield canals serving less than six hectares such rotation is not
necessary. In the latter case sub grouping for staggering will have to be
between field canals, not on any individual FC.

The draft water management and operation manual also suggesis that the
distributary canals should be run at constant discharge as far as possible,
for simplicity of operation, and adjusted only once per week, The manual
claims that this minimizes the number of adjustments required at the head of
a distributary canal and avoids problems with trying to deliver design
Jdischarge inte individual FCs when the distributary is rumning at less than
design discharge. However the maintenance of a near constant discharge at
the head of each DC has to be done by adjustment and regulation of flow in
the main and branch canals very accurabely.

Regulation of canal discharges. On the main canal, cross regulation of flow
is provided by radial gated structures in the upper reaches and by vertical
lifting gated structures in the lower reaches. In the branch canals duck
bill weirs will provide the regulation.

Along any distributary canal, each FC will be opened and closed once or
twice a week. Although the discharge at the head of the DC is maintained at
4 constant value, the flow in downstream reaches of the DC may vary by 28 1/s
from the design discharge. It is assumed that the criteria adopted for the
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.desmn af field canal turnout structures, will fulfill the requxmxts to
aocomlmdate ‘the resulting variation of water levels., : -

Al_ong any field canal, the discharge will decrease fm 28 at:
- head to about 5 1/s at the tail, depending on the number and’ ﬂﬂ‘loaaum ¥
~fhe: farm turnouts open for irrigation at any time. The resulting variation . -

- of . flow in the FC has to be regulated by the dlstrxbutlm boami Wided hy.-

*-%he rehabll:l.tatlon design. s

A just nt for rainfall. The adjustment rules of the system fdf affactwe
_inf&ll in yala and maha seasons are shown in Tables 6.03° and 6,04
egpectively. In maha, if there is more than 45 mm of rain the wsandﬁﬁa
+e to be closed completely for one or more days. Siim.-_ arly yala if -
there is more than 35 mm of rain the canals are closed.-
' ad.matment for rainfall is illustrated in figure 6.04, -

mILITATIONOFDCSING{ANmIKAWEWABIM‘

--i.Existinz and Proposed Design Features

. The DC 8 in Chandrikawewa block is in a state of dlsrepair m.t.h mst of _
e tanal structures provided at the inception of the project damag) :
broken beyond further use, The DC turnout structure from the | wir
anch Canal is in working condition but in need of soine: repa:.
the sealing of leakage through the turnout gate when it ig fuldy closed. !
wuiml FCs taking off from the DC are either campletely’ or partly demaged
'I'ha 1C: and FC canal beds are severely eroded, and the original’inlet level
‘of th_e FCs taking off from the DC 8 are no longer low encugh for the- -
:of the areas under the FCs. The farmers have resorted to’ tapping ‘thie DG o
_ mtmbly at more than fifty locations, in order to overcome the difficulties - . -
~af sigpigation. The regulation of flow in these FCs and thrmmh!_‘the filegal oo
‘direct. of ftakes is by means of temporary and artificial stick dams:-arected’ ' -~
- the DC. The banks of the DC 8 are severely eroded: except along awery o
tretch in the middle reach. None of the canal stpuctures provided in. SIS
ginal design are in a condition to fully serve- t.hes,r intended
tjae existing situation. Thus the condition of 'DC 8 canal
he FCs as it is, imposes serious constraints for proper distribu
' 2,_qg_an.-;memen’c, of irrigation water. Lack of measuring devices’ an& idequate:
i 'g‘ula.tlon in the original design aggravate this s:Lt.wltxmﬁ SIS AU

H '[he rehabilitation design for the DC 8 proposes. Pourteen: "mﬂ m
1B apd four on RB, as against the seven FCs provided in the orig
. The.‘remaining three FCs in the rehabilitation system comiéhics: Prom: *t.hﬁ
‘division structure at the tail- most end of the DC 8. Out: of tha Propose
fourteen FCs five would be parallel canals to the DC 8. Turnout stru
are provided at the head of each FC, except for the proposed lss
. iwhich would share one turnout structure in common. ‘
tructures with grooves for flow regulation and six cul'verts'

-,}ﬁ"e.-rehablll‘!;&twn package. The DC 8 turnout structure would: et mpnirqi_
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with the incorporation of a broad crested weir for discharge measurement at
the head of the canal and with provision of a stilling pool for preventing
possible erosion. The first reach of the canal from the DC turnout upto a
length of about 460 m would be a precast lined rectangular canal, and the
balance is earthen and trapezoidal. Some of the parallel field canals will
“be lined as well. The features of the rehabilitation design for the DC 8 are
summarized in Table 6.05. The salient features of the entire rehabilitation
package for Walawe are also indicated in Table 6.06.

SOME DESTGN - MANAGEMENT IMPLICATIONS

The research questions that would guide the design-management
interactions of Walawe irrigation project are listed in the Inception Report
(1988: 15). The basic information that is necessary to form background
material to answer these questions has been presented in the preceding
sections of this chapter. However, it is not yet possible to draw concrete
conclusions on the design-management interactions of the Walawe system,
without observing the actual irrigation behavior of the farmers as well as
the agency officials in day to day operation in at least part of the
rehabilitated system. The new management practices are yet to be tested over
a few cultivation seasons hefore any sound implications are recognized and
recommendations for further improvements are suggested. As mentioned in the
chapter on management of the rehabilitation process in Walawe, the attempts
made by the MEA to test the full range of design assumptions and management
practices on pilot basis were not very successful, and as a result, it is
vet too early to identify the impact of the design and the new management
options on the operation and the overall performance of the rehabilitated
system in a true sense. Nevertheless, the background information presented in
the preceding sections enables us to predict to a certain degree, the most
likely impacts and consequences of the design and the management options on
the expected levels of performance of the rehabilitated system,

A comparison of design and operation assumptions and parameters adopted
for the newly constructed Kirindi Oya system and the rehabilitated Walawe .
system is presented in Table €.07. This table provides us useful information
primarily to establish a framework for analysis of design-management issues
in Walawe system, to compare the similarities and differences in design
parameters and assumptions in the two systems, and alsoc to identify or
predict tentative implications on the interaction between design and
management of the rehabilitated Walawe system. However, this analysis and
comparisons are subject to further refinement and modifications as the
research proceeds and at least a part of the rehabilitated system is ready

for testing the proposed design and management practices.

Operational and institutional assumptions in the design of .turnout and field
canals. The irrigation schedules for the FCs and DCs as well as the computed
deign discharges in the DCs and FCs are based on a primary assumption that
the first irrigation or the commencement of land preparation on any
individual FC is staggered by one week. This is followed by a second
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'igh which claims the division of DCs under a BC mtow i
roup of DCs deliberately delays the commencement of ‘land Rroups
two meeks with respect to the other. : SRR

There is reasonable doubt as to whether these two sgumpticns
jzed the way anticipated. The behavioral requirenents by the farmer:
$ulfill these assumptions need a complete change of the present practics
“which each individual farmer virtually decides the first date of irrigativ
“to his allotment, subject to the constraints of resources and within a
" ‘reasonable margin of shift from the official dates agreed to-at:the = .~ =~ =
“gultivation meeting. The requirement by the agency staff to chocse the tb =
“groups of DCs and to motivate and direct the farmers under those DCs and ¥Os =

with extra efforts and functions for which no tangible inoenti
lable. Tt is therefore most unlikely that these assumptions’ are reali:
he operation mode unless the intended institutional building snd " -
trengthening through the formation of water user groups’and the ‘trainir

avai

4 o ‘traini
Lt i’a,mrs and the operating staff are achieved fully to makeé both parties:
dedicated and disciplined to follow the intended operation rulés precisel

'ﬁme failure to realize these assumptions may lesd to operatlml L

ndividual FC commence land preparation or first irrigation & ¥
taneously without any staggering, then the peak weekly ‘irrigation -
~requirement at the head of the FC for 100 percent direct sown paddy -
‘would increase from the design value of 2.41 1/s/ha to about 3.0 1/s/ha &
~‘the occurrence of peak would shift from the second week to the first week

ing the land preparation period. As a result, a FC with a’ctmmahd ar

it 15 ha would have to be operated at a design discharge o 45 1/8 ‘a8
st 34 1/s during weeks 1| and 2 as indicated in Tables 8.0 ‘and 6.0

*“This ‘increase would theoretically result in the overloading the :
' 60 percent, which exceeds the overloading factor of 25 percent envisi g
design. The design of the FC turnout structure is such that it would. |
ract Q125 to the FC only when the flow in the parent ‘canal (DC)'is R
ased by about 25 percent more than the normal discharge in that, As &~ :
t the actunl operation and the adjustment of FC turnout’ gates in opder .
. to meet the actual demand for irrigation water in the FCsiou PR RER Y
o difficult. RS

.. . The most crucial parameters which influence the pesk irrigation '
" requirements in the design of turnout and the determitintion of the design

! dimcharges and duties in the irrigation schedules are the varigus conveys
_and application efficiencies in the water conveyance and delivery syste
" the seepage and percolation (S&P) in the paddy allotmente. Unfortunately,
here is no evidence of verifying these eff iciency parameters in the field - - -
efore adopting in the design. Some experiments on 8&P &re claimed ‘to have: - .

en conducted in the Walawe project area by a post graduate student, the . .

~ 'value adopted in the design (5 mmn/day) is an average value wi

. consideration to the differences in S&P rates in differemt soil

.- and 1HGs) tgfically found in any conventional turriout aféa. Some otheir i

: o-implement the intended staggering of first irrigation ‘aléo would tax ‘l*.he ISR,

culties. To illustrate the point, if we assume that all the farmers in e
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reports recommend a S&P rate of 10-15 mm/day at the top of a2 ridge of a FC,
based on a few limited field measurements and many field observations (PRC

Termination Report 1982: $§-2).

Many turnouts in Walawe irrigation system in fact serve well drained
RBEs in the upper reaches and poorly drained LHGs in the lower reaches, and
the mix of the two soils may have different proportions in different
turnouts. The result is that the turnouts which consist of a larger
proportion of well drained RBEs are undersupplied and those of poorly
drained LHGs are oversupplied, if the actual S&P in the two soils fairly
deviate from the average value assumed in the design.

The conveyance efficiencies of DCs and FCs adopted in the design of
turnouts and field canals appear to be generally high in comparison to the
design values for Kiridi Oya system. To illustrate this point, the Lacey’s
formula applied to the rehabilitated DC 8 in the Chandrikawewa branch canal
would result in a total conveyvance loss of about 14 1/8 over the entire canal
length of 2.2 km, while the assumption of a loss rate of 3 1/s per 1000 sq m
of wetted area gives a total conveyance loss of 15 1/s. Though these two
values reconcile well with each other, the computed conveyance loss
corresponds to a hypothetical conveyance efficiency of about 96 percent at
the head of DCB at which the design capacity is 307 1/s including losses.
This value appears to be high for a severely deteriorated canal remodelled by
rehabilitation. Apart from this, we have found an average conveyance
efficiency of 71 percent in a typical DC (DC 2 in BC 2 in tract 5} in
Kirindi Oya system (Progress report 1988: 88). This experimental value
reconciled well with the figure of 75 percent recommended in the irrigation
department guidelines for canal design (Irrigation department :Technical note
6}. Tt may therefore be necessary to verify those loss rates assumed in the
. design by empirical field data in the first few seasons of operation and
modify water delivery schedules accordingly.

The adoption of higher conveyance efficiencies in the DCs and FCs and
an average value of S&P rate with no due consideralion to the different
mixes of typical soil types in a turnout area may eventually lead to far
reaching consequences. As the degree of influence of these two parameters on
the design discharges and duties in the FCs and DCs and also on the design
capacities of the DCs-is significant, some DCs may suffer from capacity
constraints, an area which needs further verification. On the operation side,
DCs and FCs turnout areas with relatively high proportion of well drained
RBEs may be served with an inherently undersupplied irrigation schedule. In
the latter case, when the allocation by the schedule falls behinds the actual
demand in the turnouts, particularly during the peak periods, it may be
theoretically required Lo increase the discharge in the FCs and DCs by more
than the 25 percent overloading factor as envisaged in the design. The
criteria adopted for the design of the turnout structures would somewhat
hinder the operation under such circumstances. However during the other
~ periods it would be possible to meet the demand by increasing the duration of
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d.e; ry without overloading the canal more than envisaged.: The
aary to verify the 5&P rates with due c:onmderatxm tae

| i.n 6011 types.

. ep "ion in Walawe is such that first irrigation in" -the com
- gtaggered by four weeks and the field canals would reoeive mta‘
-‘mapredetemneddayoftheweekarﬁforapreda : ‘
during the land preparation perlod, and five or six fanh;rs:
‘would share the entire flow in the FC at a time. The flow. in th
‘maintained at the design discharge whenever they are kept open'say ,;
'duration of delivery is adjusted over the season in order to meet tbe
' the schedules in Kirindi. Qsm - Pepare

- 'adjusted to meet the varying crop
the FC turhouts in Kirindi Oya is based on
{variab’:le discharge schedule, while in Walawe on a. fixed: &i_ :

'-'aaps,clty of 5-6 lls.
-_mter by five or six farmers at a ti
nout of this size and capacity would require.
‘on farm requirement (105 mm) for direct sown paddy ia vyl
n a typical turnout area of 12 ha size, for which the A
g ‘the peak period is 7 days, both groups of five or six fariers: m,
f—,easily jrrigate their allotments within 3,5 days during- which they are:
‘entitled to draw water from the FC. However if three farmers or less. ins
' ‘of ‘Plve or six farmers wish to jrrigate their allotments simu W1Y:
delivery of the peak on farm requirement would be diffioult with the cap
‘of the farm turnout. On the other hand, if the actual S&P rate well:
‘_rdraiﬁ_ed RBE moils is considerably higher than the assumed : val‘ AT
;arem with a high proportion of well-drained RBEs would fur
j{dif joult to share the quota simultaneously among three: ar lcﬁ;«-mnbﬁr
~ farmers at a time. Thus the flexibility offered by the farm turnouts |
“Wnlawe is somewhat limited. In kirindi Oya the farm turwut! are large!
" mre flexibility in sharing of water is built into t.hntw o

R On the other hand, when there is a mix of paddy nnd othe' field, cm@p .’m SRR
- tifnout, the small stream size catered to by the farm turpout in ¥ TR R
“facilitates the irrigation of field crope in Walawe, vhereas e
S Kirindi Oya would have to reduce the stream size by artific
- the farm turnouts there. However it is too early to draw. jusione
issue ‘until the irrigation of field crops are observed - t’or




Impact of the field canal and turnout design and operation on the oggfation

of_the distributary canal. In Walawe as well as in Kirindi Oya, the field
canals are designed to have a standard capacity of 28 1/s. The typical
turnout area in Walawe would be 12 ha in size. In Kirindi Oya the turnout
size depends on the proportion of well-drained RBEs and poorly-drained LHGs
served by the turnout as far as possible. Thus in the latter case, the size
of the turnout with 100 percent RBEs is 16 ha and that with 100 percent. LHGs
is 8 ha.

Theoretically, the standard field canal design with 28 1/s capacity
offers the option of maintaining a constant discharge in FCs during the
periods they deliver water to the farms. This means it is theoretically
possible to maintain a steady flow in the ICs, provided that the design
assumptions and parameters are reasonably correct and that both the agency
staff as well as the farmers cooperate fully in following the rotations and
other system operation rules. However, so many institutional requirements and
prerequisites are necessary to follow the operation procedures and rules in
the expected manner. Unless these requirements are fulfilled and
prerequisites are established, one may argue that the flows in the DCs would
not be steady during a major part of the season. However, the research
carried ut in the DC2 of BC2 in tract 5 of the Kirindi Oya system during yala
1988 indicated that it was possible to maintain steady flow rates into field
canals located at the head of the distributary and the fluctuation of water
level in the distributary was insignificant. The study also indicated that
the flow fluctuations into FCs in the tail-end of the DC were more
frequent. (Progress report 1988: 86).
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Table 6.02 - Field cawml desidn dischardes and dulies for transplantel paddy

=8
—

B}

Source:

MAHA
Aten Duly in Days
Served Weeks Weehs Weehs
iha) 1&2 3-8 9 - 15
15 7 1] 4 1/2
14 i 1] 4 1/2
i3 T 6 4 1/2
12 T 51/2 4
11 6 1/2 5 4
16 6 4 1/2 3 1/2
5 b 172 4 3
3 b 4 3
7 4 3 1/2 2 1/2
6 3 1/2 3 2
D 3 21/2 11/2
4 ] 4 3
3 3 1/2 3 2
YALA
Aten Duly in Days
Served Weeky Weeks Weeks
{ha} i&38 8 - 12 13
15 7 6 3
14 T o 4] 3
13 7 6 3
12 T O 1/2 2 1/2
i1 6 1/2 ] 2 1/2
10 6 4 172 2 1/2
3 5 1/2 4 2
8 ] 4 2
7 4 3 1/2 11/2
6 3 1/2 3 11/2
o 3 2172 1
4 5 4 2
3 3 172 3 1172

Weahs
16

1/2
1/2
1/2

1/2
1/2

DD s e et DD DD DD B GO 0D 0D

1/2

Design
Discharge
{1/s)

34
31
28
28
28
28
28
28
28
28
28
14
13

MMP (July 1986). DamflL Waler Mawgenenl aid Openation Manual

Design
Discharge
(1/8)

34
31
28
28
28
28
28
28
28
28
28
14
14
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if‘.‘:'.Tu.ble' 6.083 - Aljuslment rules fur rainfall in nuslia

A) Weeks 1, 2 and 19

- Nu adjustment for rainfall
- Canals to be run at the caloulated
discharge shuwn on Furms A2 and A3,

% B) Weeks 3 Lo 18
Runnimeg 7 Day -Stop Irrigaling
Total Rainfall ~ for N days
R7 (nun} {days)
< 45 0
46 - 65 1
66 - 80 2
81 - 85 3
56 - 100 4
y 111 b
Weekly Adjuslpent Lo
Rainfall Fluw in Next
Tolal Weeh P (%)
5 . 125
6 - 15 : 115
16 - 25 100
26 -~ 30 85

> 36 75

Sowrve: MMP (July 1986). Draft Water




Table 6.04 -~ Adjustment rules for rainfall in yala

A) Wc-::eks 1, 2 auxd 16

= No adjuslment for rainfall
- Canls Lo be run al the caloulated
discharge shown on Foras Al aud A3.

B) Weeks 3 Lo 15
Ruuning 7 Day Stop Irridating
Total Rainfall for N days
R7 {umn) {days)
< 35 0
36 - 50 1
Bl - 65 2
66 - 85 3
86 - 100 4
> 100 5
Weekly Adjuslment Lo
Rainfall Fluw in Next
Totul Week
RW  (uwn) P (%)
<5 100
6 - 20 a5
> 21 70
Svurve: MP (July 1986). Druft Waler Mawmgemenl mal Operation Manual



- 96 -

Table 6.0_5 - Fewlures of rehsbilitation in DC8 of Churdrikawews branch canal

pDiutribulary Camal DC8 Field Camals In DC 8 aftler rebubiiitation .

i - ity Chundrikewesm Bluck :
Dlsunm .Bet.aem Design Features and Field Dewign Area under the FC-  Commend undet m )
the Remohi- (M) Dimensions of DC Secliuns Canal LB/RB Capacity {ha) beyond the sewoh -
S No. (1/8) REE LHO  TOTAL o tha)

(ha) (ha) (ha)

Q = 307 p = 0,44 FC 1 LB 28.32 03 01 04 152
B = 1.50 F» = 0.46 . S 148
3 : 0,0006 n < 0.015 FC 2% RB 28.32 a7 [T S § | :
Precast lined, rectangular 187
@ = 263 D = 0.44 FC 3% LB 28.32 06 06 11.
B = 1,30 Fn = 0.45 128
8 = 0.0004 n = 0.015 FC 4% RB - 28,32 13 ot 14
o Precast lined, rectangular 112
482 - sl Q=231 D = 0.40 FC 5% RB 28.32 o6. 08 14
: B=0.90 Fype 2 0.40 ’ k
s 8=z 0,0004 Z = 1:1.5
n = 0.025
: Rarihen, Trapezoidal a8
840. - 1370 Q = 200 D = 0.37 FC 6 RB 28.32 06 06 12 -
o = B = 0.75 Fo = 0.45 86
S =0.0004 Z = 1:1.5 FC 7% LB 28.32 08 05 13
n = 0.020 o 13
Barthen, Traperoidal FC 8% RB 28.32 08 o1 10 o X
. ’ 3
1370 -- 1619 Q - 138 D = 0.36 . FC 8 LB 28.32 07 08 15 .
SR B = 0.75 Fo = 0.45 18
5 20,0008 2 = 1:1.5 FC10 RB 28.32 a6 (0] 6
n = 0.0256 ’
Eurlhen, Trapesvidal .
. 42
- 1819 - 1765 Q=9 P =031 m
R B:0.60 Fy=045 - ;
S=0.0004 Z = 1:1.5 FClt LB 28.32 06 08 14
n = 0.026
Earthen, Trapezoidal
28
1965 - 2205 Q = 86 D = 0.30 FCiz END 28.32 03 - 03 06
. B = 0.60 Fw» = 0.45 : . S 22
g - 0.0004 2 = 1:1.5 FC13 END. - 28.32 o3 - a8 i1
: n < 0.025 . . . 11
l Earlthen, Trupezoidal FCH4 END 28.32 05 06 - i1 00
|
] d
Tolal B8 64 162
i Purullel FCo Pervenl 58 42
- Nate: Q = Discharge in 1/4
: D = Design deplh inn .
B = Design bed width inm .
Fy = Freed board in m
S = Bed slope
Z s Side slope
n = Maming's 'n'
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"T
Table 6.06 - Salienl fealures of rehabilitation desiyns
(Adopted from Appendix A of the Inlerim ReporL of Waluwe Irrigation Improvemenl Project by MMP)
Block E'pitiys C'wewa M'Henas Binkama A'palassu Total DC8 in
C'wewa Block
Area {ha) 1773 2494 2226 2384 2662 11538 152
Total Canal Length ({hm)
Field Canala 85.0 122.6 111.9 179.6 127.1 626 6.78
D Canals 24.4 39.5 45,7 34.8 53.9 198 2.20
New Canal Length (hm} 27.0 39.5 24.7 3.8 27.2 160
FIELD CANAL STRUCTURES
NEW Falls 827 1072 1354 1037 g7 5277 100
Div. Boxes 68 57 67 93 65 340 04
Faim oullets 1050 1428 1820 1950 1680 7988 110
Culvets 32 84 65 84 47 312
REPAIR Falls 901 azs 126 609 924 2888
Farm oullets 738 974 781 830 917 4240
DISTRIBUTARY_CANAL STRUCTURES
NEW  CFOs 5 3 6 6 9 3 )
Turnouls 159 204 198 215 239 1015 06
Falle 68 70 111 49 29 3z7 i2
Regulators 22 40 37 42 60 201
Culverts/Bridges 23 39 30 25 23 140 06
Bathing steps 24 14 19 22 26 105
REPAIR CFOs L3 1 4] 0 i) 1
Turnouty 18 2 6 18 13. 77
Falls 103 62 28 i 135 406 04
F1ELD CANAL DENSITY
Exisling m/ha © a3 33 39 62 38 61
After Relwbilitalion w/ha 48 19 50 75 48 54 45
FC_STRUCTURE DENSITY
After Ruhabilllalion
Falls/1000 Lia 975 561 665 690 718 708 (1520)
FTO=/1000 b 1008 967 1168 1166 405 1060 (723)
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FIGURE 6.01 — SCHEMATIC OF STAGGERING FIRST IRRIGATION.
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FlGURE 6.03— TYPICAL ROTATION OF FIELD CANALS
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VII. IRRIGATION INSTITUTIONS IN WALAWE

INTRODUCTION

This chapter, like the chapter on irrigation institutions in Kirindi
Ova, provides an update on developments since the Progress Report (IIMI
1988b). Unlike Kirindi Ova, there are no significant structural or
management. changes in the Uda Walawe Project since the time of the Progress
Report that could be reported. The observations and conclusions in that
Report are still valid. The remainder of this section discusses the
analvtical framework, which is the same as for the Kirindi Oya institutions
~hapter. The following section provides an account of the events of maha
1888/89, including the impact of the political disturbances of that period.
The final section reviews the findings on irrigation institutions in Walawe
to date, with reference to the Research Questions included in the Inception

- Report. .

This component of the research has two broad objectives:

1. to document and assess the present functioning, strengths, areas needing
further strengthening, and impediments to improvement in the irrigation
institutions at the project and farmers’ level; and

2. to propose structural and management innovations that could be adopted
in the short run to improve project performance, and others that could
be tested and adapted over a longer period that would strengthen efforts
to achieve the project goals (Inception Report, TIMI 1988a:17}).

"Irrigation institutions" is defined here as those institutions directly
related to the operation and management of the water conveyance and delivery,
i.e., irrigation, system. The Walawe system is managed by an agency
{Mahaweli Economic Agency, MEA)} that integrates a large number of irrigation,
agriculture, economic, and social welfare functions. Therefore, for the
purpose of this research, we have focused on the O&M and Agriculture
Divisions as well as the block and unit levels where most of the contact with
farmers occurs, since these are the units most concerned with irrigation.

The water conveyance system requires some form of organizat.ion, and some
set of understandings or conventions about appropriate behavior patterns to
make use of it; hence, irrigation systems have been characterized as "socio-
technical processes" (Uphoff 1986a: chapter 1).. On large government-managed
systems, there is normally an irrigation management agency; and in most cases
there are either formal or informal groups of farmers with some management
responsibilities, at least at the tertiary level. These responsibilities may
be implicit or explicit,

The terms "institution" and "organization” are often used ‘
interchangeably, as in the preceding paragraphs. However, social scientists
usually make a distinction between the two terms (Uphoff 1986b:8-10),
Following Uphoff, "organizations" are "structures of recognized and accepted
roles.” Thus, in Walawe the "irrigation organizations" include the O&M and



106

A iculture Divisions of MEA, the block and unit offices, and t.b:;_stz"ew' a .
point, the (nascent) farmers' organizations. v SRR

- “Institutions," whether organizations or not, are "complexes of norme . -
behaviors that persist over time by serving collectively valued = S
poses.”  Institutions persist because they are valued as well.ag use
sere are institutions that are not organizations, for e
gystem”, or the warabandi rotation system in northern Indiar
gani irrigation systems. There are organizations that are.n
institutions,. for example a new law firm, or the farmers’
{:omoted in Walawe as part of the rehabilitation projec
usion of our work, these have not become sufficiently

1ify as "institutions.”

" Finally, there are organizations that are institutions  {o
have a normative value beyond the technical requirement :
iate benefits people derive. Organizations that have ins
-gtatus in peoples’' minds, that are legitimate and valued, -are:
~ more stable and more capable of solving problems over time thaniless valu

" Jess institutionalized, organizations will have. S o

1n an existing irrigation scheme like walawe, the process of . Lol
titutional development is not simply a matter of cresting "organi e,
_ ‘of strengthening existing organizations through the introduction of
structural and management innovations, and institutionaliging these chang

mew values, conventions and understandings about appropriate norms: L
-of behavior. Institutions cannot be modified or constructed in a
nical manner, within the constraints of a time-bound proj
sigeprint, as in the case of the physical conveyance system
~ fnestitutional development, i.e., the infusion of value ag part of.a p
" of building capability, is a long term process requiring considerable :
investment of time and skilled human resources; but is essential for long:
i sustained productivity of an irrigation system. B AT

“'Since "institutionalization” is a process, not a categor
ithere are degrees of institutionalization. Effective institut
“‘that are so much a part of peoples’ lives and ways of think:
ategories in which people think, that their premises are
<1ife without them is unthinkable (Douglas 1986). By deéfimitio 2014

efforts for institutional development, such as the use of ‘catalysts for - . ... -
“‘forming farmers’ organizations, will not be rageired once the « rganizations” st

2,

- The performance of the irrigation institutions may be assess
us ways, . In this report, the performance of a part o
_in.asaensed by comparing actual water deliverise L
and 10 the ebjectives of the irrigation ke
noe. of e M jocultural system is assessed by M ual
; and the performance of the agricultural economic syst - agse
wisfits of agricultural production. These are all output. messures. - ..
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For assessing the performance of the irrigation institutions, or more
narrowly and precisely "irrigation organizations," it is more difficult to
tdentify simple quantitative criteria that all observers would agree '
constitute appropriate measures of the institutions themselves. Indirectly,
all of the other measures mentioned above are measures of the performance of
the irrigation organizations: if water is not delivered according to the
expectations of farmers and crop needs by the irrigation agency, the
agency’s performance may be said to have been below expectations. But in
order to understand why this is S0, it is necessary to investigate both the
overall structure of the organizations, and the internal processes of setting
objectives, obtaining and using information, making decisions, motivating and
controlling personnel , monitoring the results, and making adjustments.

Beyvond this, one must also investigate the functional "fit" between the
technology and its management requirements, the structure and processes of
the organizations managing the physical system, and the social, economic, and
natural environment. If, for example, the water conveyance technology is
designed in a wayv that requires constant monitoring of flows, and rapid
decisions and interventions to change flows, but the organization is
designed as an hierarchical one, with all decisions emanating from a central
place, in the absence of an effective communication system, then we may
suspect that the "fit” between the technology and the organization is not
very good, and performance of the water conveyance system is likely to be
poor.

Another example of lack of fit -- particularly relevant in Sri Lanka --
is that if the water conveyvance system is designed and managed by the
governmenl agency on the assumption that farmers will maintain the field and
distributary channels and will operate a rotation system, but no appropriate
measures are taken to insure that farmers have the institutional capacity to
fulfill these functions, the government’s expectations will be disappointed,
and the performance {and naintenance) of the system likely to be below
expectations.

It is important to stress here the impact of the extremely unsettled
political situation during most of the maha 1988/89 season on the irrigation
organizations, on the farmers and officials, and on the research itself. As
noted in our previous reports, the unsettled situation has made collection of
sociological data somewhat problematic. People are understandably reluctant
at times to discuss sensitive matters, suspicious of the real intentions of
the researchers, and often so distracted by other things that they exhibit
little interest in discussing mundane irrigation matters. Further, the
extreme situation faced during maha 1988/89 severely affected the behavior of
officials and farmers, and placed serious strains on the irrigation
organizations. Tt is clear that the "performance” of these organizations was
seriously reduced by the conditions under which they had to operate; and it
may not be amiss to pay tribute to those officers and farmers who continued
to try to carry out their duties in such a situation.



“ Finally, in spite of the unsettled conditions and severe:
. goverpment officials in perticular, it is also appropriate whasi

ry high degree of cooperation and willingness to be of assistance -

search, within the constraints they faced. ERRRTY a0

" The Agriculture Division prepared the tentative agriculture program on . :
. availability of water, after formal discussions with the OB Division &s = =~ -~ >
»'initial stage of commencing the season. Before the cultivation meetings . -
re ‘summoned to take decisions on the plan, unit level pre-seastmal farmer £
ng clagses were held. The main objective of these classes :
the farmers for the oncoming season; the importance of following 5
yation calendar was emphasized. However, farmer attendance at'these :
WaB

ing of distributary channels before the

the financial allocation fnrm.th; }
poroent): The

carried out jungle clear
of the season. But

° "' Farmers did very little maintenance work an their field channels (FCs) -
+= to be fair some FCs hardly exist any longer. MEA also has no developed .
plan to get the work done; the lack of farmer unity is the main constraint. sl
» individual farmers clesn patches of FCs but this has little impact.on o
‘{esues, In DC8, uncleared FCs are not a hindrance to water . - .
stribution, so there is at present little incentive to clesn FCs. .~

The water issues were started as programmed on October 1st but seric
ter delivery probl ! ion because of . reps
the electrical turbine of the right e Tida - Walaw

sirvoir, The Ceylon Electricity Board, which is responsible for
eirs, started the work at the end of September ut. opuld:

u\tﬂ 18 October. As a result, the required volume of water for the
_ mfor initial land preparation could not be released. . . B '
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released to Chandrikawewa Tank, the quantity received was not sufficient to
compensate the daily issues, resulting in a rapid drop of the water level.
In turn, this led to reduced daily issues for the commend area in the tail-

end blocks.

In the previous season the initial water issues. from Chandrikawewa Tank
had been about 139 cusecs per day, while in this season it started at about
120 cusecs and over the next two weeks it gradually decreased to 107 cusecs,
As-a result, famming activities in downstream distributaries and the tail-end
of some upstream distributaries were affected. Further, as there was no
rain, farmers had to depend fully on the irrigation water and the dry fields
required more water to start land preparation work. :

In an attempt to deliver water to the downstream areas, the block
irrigation officers started rotations among distributaries on the branch
canal early, i.e., after 11 days of the initial water issues. This created
some problems for the tail-end farmers of some upstream distributaries since
they too had not received adequate water supplies. The tail-end farmers of
. DC8 did not receive water even 10 days after the first water issues, and the

closure of the channel for this early rotation aggravated this situation.
No measurements are available to support this, but it appears that the
inadequate water supplies to the tail-end of DC8 was mainly the result of
lack of equal distribution on the distributary, not short supply. The
unexpected closure of the channel affected the land preparation activities of
everyone, and the unit manager, who was not informed of the rotation
decision, had to make a request to open the channel. Rotations within DC8
had still not started. Farmers on some DCs objected to starting rotations
due to the inadequate water supplies. Some farmers of DC10 damaged six FC
gates when the rotation first started there.

Farmer Behavior Patterns on DCS

The extreme tail-end of the channel did not receive adequate water
supply to start land preparation even two weeks after the first water issue.
In previous seasons, the gate of one FC, RB1, has been closed for two days
per week, on Monday and Tuesday, on the agreement of the farmers there. But
this season, this rotation could not be started since some farmers had not
received sufficient water. Some tail-end farmers who had still not received
water arbitrarily closed the gate on RB1. This infuriated the farmers of RB1
and no rotation was allowed until they had nearly finished their land

preparation.

On 22 October 1988 some of the tail-end farmers danaged the distributary
channel by cutting a small channel near RBZ to take water to their fields, as
their water flow had been blocked there. There was no official response to
this act of the farmers and the subchannel remained established. This action
affected the farmers of RB2 and they responded by damaging the RB2 turnout
structure to take more water. The officers cannot be blamed for ignoring
this behavior because the defective system has created a permissive
environment for the farmers to behave as they wish. The tail-end farmers
received adequate water supplies only after the head-end farmers had
completed land preparation. The farmers of RBl themselves asked the



"'10n laborer to close the ga _
“once they had enough. Towards the end of the. iwnth mt of the:

- Parmers of DCS begen receiving adequate water and: the ‘im‘_alse

lsnd preparation of most of the command area was not- eompleted nt t.he
October as scheduled. According to the cultivation ' - QPO
block office, land preparation was completed on only ) iper
total land by the end of the month. ‘In DC8 only about
otments had completed land preparation. Even by the end
44 allotments (about 45 percent) had completed land W_ ony
“delivery problems that occurred during the initial stage wern o’ne .
easm for this slow progress, especially at the tail. The ot 80N
& slow progress, according to farmers, is their experience that the
tion calendar is very flexible and extended water:issusi are: aiwm
to the delayed cultivations. Another reason for’ the delay was: .
od situstion in the country; fuel shortages ‘made hiving:
f;Sreparatlon difficult. There was also a shortage o‘!‘ mi

'I’he pOlltlcal disturbances in the area gradually 1mrease¢ dkminc th?a.&
and by the end of October the situation was not: goad Many: functions

‘t.o a standstill in the country including this area. The

ties of MEA and other government institutions were WVipt
visits were no longer posgible for the MEA field office:
pefation was disrupted. After 28 October both the branch ca
stations were not operated until the third week:of November.' '
stion continued to the middle of December, result.mg i very low f_ ]

: ~1cer contacts.,

Slnce it was not possible for the fiel
{vmter rotations could not be operated,

I ‘were kept open with additional capacity as a tempo
se¢ the farmers’ water problems. Usually, during part he
fion the water deliveries are increased to supply ‘move watsr to: it
\ distributaries, especially DC10, DC15 and -DC17 where ‘internal

E ijons are operated. During the peak period of troubles‘.the-:i’f“ '
"7 section advised keeping the gates open a

d Offlcers ta v131t==the fleld a.nd

t that increased: capaoity mme
t in distributing wa.ter. '

.The Unit Managers (UMs) were compelled to close their ot‘fwes
4em were available if the farmers wanted to see them-.  Homavel

- behind the disturbances prevented the farme
he ot.her hand; the farmers too adv13ed the UMs not m,

The UM of our sample area said that farmer visits durms

~were far below normal. No farmers came with water pmhim
Jenty of water and some rain as well. A few farmers cuie w.
ylems. Those farmers who visited the UM were mostly’ 1) ‘T
'1ved cultivation loans needing receipts to get ferti‘liws;a.‘ 1638
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were to be given fertilizer from the block office stores on the receipts
issued by the UMs. But fertilizer was not available at these stores, The
Ms too were cautious since the offices were supposed to be closed and the
receipts were issued with past dates.

Impact on General Farming Activities

In early 1989, we selected a sample of 24 farmers on DC8 (7 at the head,
8 at the middle, and 9 at the tail) to learn how the disturbances had
affected their activities, and how they adapted to this situation. According
to these farmers, their farming activities were not seriously disrupted
during the peak period of disturbances. Most of the crop was at the growing
stage and frequent field visits were not necessary. Visiting the fields was
not difficult as their hamlet is situated close to the field. Only night
irrigation was stopped. However, there had been same delays during land
preparation period. Only five farmers (21 rercent) of the sample said that
their farming activities were disrupted during land preparations. Four of
them had problems hiring tractors; one farmer reported difficulty finding

. labor.

According to the farmers, irrigation was not a problem during the
period of serious troubles, i.e., after land preparation was over, as water
was abundant and continuous. Almost all the sample farmers of the head and
middle sections mentioned that they had no problem with water supply as it
was abundant, but seven of the nine tail-end farmers interviewed =said that
they were having serious problems due to inadequate supplies. The only
irrigation problem that the head and middle section farmers reported was that
tail-end farmers were breaking the temporary structures head and middle
farmers had built in the distributary channel to raise the water level. This
was mentioned by 28 percent of the head and 75 percent of the middle farmers.
But this problem did not arise during the troubled period as there was an
abundant continuous water supply.

The major irrigation problem reported by the tail-end farmers was
delayed and insufficient water supplies during land preparation. They
attributed this to the rotational closure of the. distributary and overall
short supply. But this problem did not occur during the period of troubles
as the channel was kept open continuously. Only two of the nine tail-end
farmers had some irrigation difficulties during this period, but they were
not as serious as during the land preparation period. Three of the nine
tail-end farmers said that they did not have to break the log structures
built by the head-end farmers this time as the water flow was continuous.
One farmer said that for the first time he did not have to undergo sleepless
nights to irrigate his fields; another mentioned that he was able to irrigate
his field during the night as other farmers did not do night irrigation
during this periocd.

In summary, farmers were happy with the continuous water flow. Except
for a reduction in night irrigation by tail-end farmers, there was no
significantly different irrigation behavior due to the disturbances since the
system normally lacks close officer involvement and is normally controlled by
individual farmers, and water supplies during the disturbed period probably
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exceeded crop requirements.

Supply of seed paddy was not affected as the Situation”
after sowing. One sample farmer had prepared about 0.3
fivate onion on the instructions given by the UM to put ‘on:
tration in the unit. Seed materials were to be" supplied

According to the farmers, most of the time the private di
‘of agricultural inputs of fertilizer and agro-chemic

s hardly any shortage of supplies. However, those
ivation loans had problems since they had to dep
~get these inputs. Though those farmers were expects
izer from MEA stores it was not available to theim, On s
‘the bank pays cash directly to buy agro-chemicals. the o
ed during these days. - A S

The mumber of farmers who had applied for cultivation 1oans waslow N
ix sample farmers (26 percent). Defaulting on repayment yrevious
was given by farmers as the main reason for not gett

“those who applied for cultivation loans only one f

Two farmers
own money. One of these had serious problems in-
ying these inputs in time; therefore he claimed about ha
vation was damaged. T

“Only two farmers had purchased fertilizer from the MEA st
thers had purchased it from private dealers. Four farmers
e fertilizer shortage at private dealers. Three of them
aplying fertilizer due to this shortage. Altogether,.
_ percent.) had bought inputs from private dealers with their
twelve farmers (50 percent) had bought them on credit, ‘or.
rivate money dealers. Only one farmer (4 percent) was
tivation loans. : B

ring the troubled period only one sample farmer had
wation problem (crop disease, mentioned above) . Ot.bérﬁ

rteen sample farmers (54 percent) said that they had att
ing classes and the training they received was useful ii
op diseases and applying inputs. The remaining farme
hat they had the knowledge through experience. One far
i6 training classes said that one leased-in farmer sougl
1 a pest disease. o
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The expected farmer training classes could not be held during this
period. This did not affect the cultivation because according to the
farmers they had the necessary knowledge. These training classes are held
under the agriculture extension program and in their view enough training had
been given to the farmers on extension messages. Farmer attendance had been
very low at the classes held at the beginning of the season mainly due to the
farmers’ view that the training was only a repetition.

Thus, though the activities of MEA and other institutions were
disrupled during the troubled situation in maha 1988/89, it had no
significant impact on the cultivation. Farmers had been able to get over
most of the problems that arose during this period without much intervention
from the officers. Minimal contact with officers is the usual pattern for
farmers in Walawe in their day to day operations. According to the farmers
the cultivation was rather successful during this season.

The final water issue was extended from 1 February to 25 February 1989
to give water to the delayed cultivations, not an abnormal extension at all.

TENTATIVE CONCLUSIONS AND ANSWERS TO RESEARCH QUESTIONS

In the Inception Report (IIMI 1988a:17-18) we listed seven research
questions that would guide the research on irrigation institutions, In this
section, we review the tentative conclusions and answers to these guestions
which we have arrived at to date. They are subject to further refinement and

modification as the research proceeds.

1. In the Progress Report (IIMI 1988b:115-122) we described the overall
organizational structure of MEA at the project level. We identified sone
structural factors that do inhibit management efficiency and the incentives
to provide efficient service. Since we could not do further research on this
point during maha 1988/89, we have nothing to add at this point; the
observations, conclusions and suggestions in the Progress Report are still
valid.

2. Similarly, the Progress Report documents some of the processes of
decision-making and communication flows up and down and laterally within the
managing agency. We suggested these are not as effective as one would wish,
and made a few suggestions for improvement which still stand. We will
address this question further in the final report on the research.

3. (Applicable only to Kirindi Oya)

4, In the Progress Report (IIMI 1988b:122-125) we have provided a brief
description of the efforts to establish water users'’ groups; this clearly
relates closely to the chapter on rehabilitation processes. The disturbed
conditions not only prevented much work on establishing farmers’ groups, but
we suspect have set the process back somewhat. In any case, as we noted in
the Progress Report, and in the chapter on rehabilitation processes, the
efforts to organize water users groups are inadequate in terms of manpower
and other resources, are not effectively integrated into the rehabilitation
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and in the absence of a clear MEA policy regarding the rolea, .. .-~ . "
thority, and relationship with MEA of farmers’ groups, litt Cess. Gl
chected. We suggest a major rethinking of this effort is ired
wishes to form effective groups,.a major reorientation
itment of resources, will be required. o

“The patterns of relationships between agency officials .and
sised in the Progress Report (IIMI 1988b:128-129). . Some 0

helpful to farmers individually in solving their problems.
There are no effective groups at present, and no ind
between field-level officials and the nagcent groups
r to say the agency is not presently effective in-er -apl:
t effective water users’ groups, because there is no Clemy policy o
groupa’ functions, and no areas in which the agency deals with groups

eir leaders as opposed to individual farmers. L e

[t is clear, from the discussion in the Progress Report and in the: -~ . .=~
svious section of this chapter that the present, level  of cooperation among: - R
armers in the sample area is not very high. Occasionally small groups do . = .-
esce to solve immediate shared problems, such as the construction of &
ructure.to increase distributary charnel water levels by headsend farme
"the destruction of the same structures by tail-enders during-the 'n

If one takes the condition of the present DC8 channel system-as.
itive of the 'state of the organizational capacity for O&M the 83
farmers, one must conclude the present level of organization will no
ufficient to maintain and operate the re bilitated system.:  Farmers to
do even the minimum of field channel cleaning now; unauthorized c _
hias extra pipe outlets, additional subchannels and  temporary -
tures in the distributary head are the order of the day
ree farmers are forced into these actions by the condition
jere is no convincing evidence that they will change thei
-ate for sharing water equitably and maintaining. the: chan
rehabilitation phase, as is presently apparently -assumed.
sperative behavior and organizational capacity does not metch’
quirements of the design. Lo

. Finally, it is difficult at this stage to draw firm o¢
garding the relationships between* institutional factors 4
rformance of the irrigation system. Lack of any organiz
insure maintenance of the physical system at the field.ch | en
rely one important cause of its present dilapidated condition, thol
e ‘only one. Ineffectiveness of the field level staff respo
stributary maintenance is undoubtedly one cause of the ‘poor
ese channels, but again not the only one. Earlier reports
¢ previous management agency, River Valleys Development Board; bears
ngiderable responsibility for the poor system condition and performsnce
se of these reports also advised that even under the MEA, more attentic
gthening the O8M institutions would pay greater divid
sical rehabilitation project alone (see chapter on rehabi
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Although we cannot draw firm conclusions as yet on this score, we
believe that the poor maintenance and poor performance of the present system
can be attributed to a large degree to organizational and institutional
weaknesses, and attention to strengthening these would have a large impact in

the long run.

CONCLUSION

We return briefly to the discussion of "institutions" in the
introduction to this chapter. The problem of "institutional development" is
rather different in an existing scheme than it is in a new scheme like
Kirindi Oya. But it may not be incorrect to say that the present condition
of the Walawe scheme provides a picture of what Kirindi Oya could become if
institutional development activities there are not successful,

In our view, the history of Lhe Walawe scheme is a history of the
failure to develop effective management institutions. All observers seem to
agree that the previous management agency, for many reasons, was unsuccessful
in developing a management system that could complete the construction
" effectively, in operating the system efficiently and equitably, in
maintaining the system infrastructure, and in developing workable
institutions at the farmer level for Joint system management.

Many observers credit MEA with having brought about significant
improvements in the performance of the system. But the problems we have
documented within the agency management structure, combined with the serious
problems faced by the rehabilitation project (see rehabilitation chapter) and
the continuing lack of a clear policy towards farmers’ role in system
management, suggest serious institutional problems could continue to impede
improving system performance to the anticipated level, and to threaten the
long-term sustainability of the system.

RESEARCH PLANS FOR YALA 1989

The research plan proposed in the Progress Report (IIMI 1988a) would be
undertaken this season because we could not cover the whole program as a
result of the disturbances and social unrest last season. Special attention
will be paid to the process of forming water users’ groups,
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VIII. MANAGEMENT OF THE REHABILITATION PROCESS IN WALAWE

INTRODUCTION
The objectives of this research component are:

1. to document the irrigation system rehabilitation project in Walawe as a
management process, identifying the roles of the key actors, the
effectiveness of communication among them, the factors leading to
particular choices regarding planning, design, and construction
strategies, and the short term results of this process in selected areas
of the scheme;

2. to estimate the likely long term impacts of the rehabilitation on system
performance and their sustainability; and

- 3. to propose project design and management improvements that could be
adopted in future projects (Inception Report--IIMI 1988a:20).

The Progress Report (IIMI 1988b) made a preliminary attempt to describe
the rehabilitation process as we have observed it. This chapter avoids
repeating materials found in that report, but tries to build upon it.

Because of the disturbed conditions in the project area since that report was
written, there has not been a lot of progress or changes to report. What we
attempt to do here is first, to review some recent literature on
rehabilitation experiences in Sri Lanka and elsewhere in order to establish a
framework for analysis, second to analyze the rehabilitation process in
Walawe in the light of the conclusions of this literature, and third, to
offer some preliminary conclusions, structured as responses to the Research
Questions included in the Inception Report (ITIMI 1988a:20-21).

Our analysis is rather critical of the present rehabilitation project,
particularly its overall conception and design, and the management of its
implementation. We wish to emphasize that these'criticisms are not directed
at any particular individuals or firms; to blame individuals would be an
injustice because the causes go deeper than individual errors. Rather, our
analysis is a sociological analysis, looking at organizations, and the way in
which unquestioned assumptions, concepts, beliefs, and perceptions which are
themselves shaped by the prevailing social process, have led to a project
approach that in our view is seriously flawed.

Since this research could not be done without the cooperation of many
individuals, we pay tribute to their willingness to share their views even
when they were aware we may take a critical view. We hope the analysis will
be useful in terms of stimulating thought. and actions for redirecting the
present project and learning the lessons and using them to try to improve
future projects.
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m ‘OF SELECTED LITERATURE

R We had provided a review of selected literature on rehabilltatlon

' -__pzmesses in Sri lanka as part of the Inception Report (IIMI. 1’933&:24—-33,
~#lso in Merrey, Rao and Martin 1988:19-27). This section'is intmi‘bd to
: '-Blmplement, not repeat, that review. The particular literature

o 'm. Tiffen (1987); Haider (1987}, Murray-Rust and Rao 193'7 WiJ

prev1ous state, and "betterment" or modernlzatlon" t‘a
Fimea - ait. changing irrigation systems to perform at a hlgher
sfore, or to achieve new objectives in a changed environment.
se, it may be better to use the term "betterment” or ‘even: "mof

118 sf'partlcularly reflected in the reports on two confere
87) sunlnarlzes the proceedmgs of an "International Gonfe

{iscussion of Rehabilitation and Modernization at the Thi
ie International Commission on Irrigation and Drainage (I
lanca, Morocco, in September 1987, The papers presented }
snt Asian Regional Symposium (Hydraulic Research 1988) oonfi tha :
: ng consensus. The findings of the reports on rehabilitation prpa“. t
rience in Sri Lanka as reflected in our earlier l:L1:(-31:!!3:12.:!‘(&:f Ml-‘EWQ alao
pport this consensus. : '

P f‘hry Tiffen’s (1987) summary of the final resolut.lon on mest.ion 40"
'oh rehabxhtatlon and modernization, notes that it advocated ,

the hecessity of an integrated and therefore mult:lcllsm.p.fl.J,\I,\a,!'s»r a a
fﬁo reha.bllxtatlon and especially modernization;

the mvolvement of farmers and operators in all stages of
~ pehabilitation, including planning, to get agreement, of
t.he objectives; o

“carrying out ‘careful diagnoses of the causes of the
: mde rehabllltatlon necessary and testing solutlons m ‘
'if this takes time; R

4. giving congideration to the balance between least-oost meaaums versua
7 measures having a higher initial cost but which may be more suste }
L :or may give greater flexibility to respond to changing water: dﬂnamis
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She says that governments, funding agencies and researchers were also
asked to give attention to:

1. developing ways to improve communication among the actors at all stages
of the project;

2, the conditions required for developing effective farmers’ organizations;

3. developing improved criteria for deciding when and how to rehabilitate
or modernize an irrigation system;

1. developing methods for ensuring adequate O&M after the rehabilitation;

5. the need to allow adequate preparation time and financial resources for
the recommended integrated approach.

The conference agreed that more time and resources invested in the

- planning stages for consultation with users and for testing proposed
solutions on a pilot basis could be worthwhile if they result in gsystems that
are cheaper to construct, operate, and maintain, or that are more durable and
productive in the long run. A proper diagnosis will often point to the
priority that should be given to "software" rather than "hardware" for
improving system performance. The need for such diagnosis and for
institutional rather than, or more than, physical improvements applies in
both developed and developing countries, as the papers submitted to the
conference demonstrated. If experienced farmers and experienced operators,
who after all must use the newly modernized system, do not agree on the
changed objectives and changes in management, they can easily thwart the
official aims. )

The consultation process must be done carefully: if farmers believe
others will pay the costs, they will tend to advocate expensive physical
solutions such as lining; but if they are told they must prioritize, make a
choice among options, or are asked to share the costs, they may emphasize
more cost-effective priorities for achieving their own objectives.

USAID’s Water Management Synthesis II (WMS II) Project had organized an
international conference on irrigation system rehabilitation and betterment a
vear earlier than the ICID conference. The proceedings are summarized by
Haider (1987). Again, there seems to have been broad agreement, as indicated
by both Haider's summary and the volume of case studies (Fowler, ed. 1987).
Haider summarizes the common problems on such projects as including:

1. inadequate attention to system O&M;
2. inflexible [project} design and a rigid implementation schedule;
3. use of inadequate, out-of-date information for planning;

4.  poor coordination among the agencies involved:




i-hédequate farmer involvement;

and evaluation program;

la.c'k of an effective monitoring

.,nadequate consideration of the sustainability of t.he

Haider (1987) lists 18 guidelines and recomnem:latl.ons
jitation and betterment projects more effective. . Withou
ey include all of the ICID recommendations, SOme. stg
fically than in Tiffen's summary. A few hlghllghts m

ts should be deswped a8 f_lexible [
project
; nf the

habilitation and betterment projec
rocesses to allow for adjustments, with greater empha.s.

p :
‘planning and design, long start-up periods, and. .}omt pm
:project; .

truction orientation should be. replaced

The current cons
that balances improving management as well as. struct 25

mrs should be involved from the beginning, shou},d:be
riaclsmn-makmg authority, and there should be an effor
farmers’' organizational capacities as a part of the

ies should be formulated and canmmmcated 'to

:New polic
tation, not dura.ng or aft,er.

prior to project implemen

" As our earlier literature review f Inception Remrt-—-IIMI 988a.; \24-3
nstrates, many of these lessons have been learned from.
ilitation projects in Sri Lanka; indeed, Sri Lmd(an-_caise
rtant. contributions to these conferences (for example, Mu
87: Wijayaratne 1987); four papers on Sri Lankan: e:gperl
aited at the most recent symposium (in Hydraulic:
has been a veritable laboratory for testing dlverse 2]
ilitating irrigation systems, and the Irrigation: Depar”
cular has gained valuable experience. It is. unportant \
sus on how rehabilitation and modernization proaects 8
o on an implicit recognition that irrigation Systm sarﬂ
q.(,al water delivery systems, but are, as noted 1n:___ y ¥
t.utmns, complex socio-technical systems. '

pers’ organizations as an integral
elf), consultation with farmers’ organizations on des:
sentlal construction work, and trying to. develop cost+el
habilitation (see references in Inception Report literati
’ Irrigation Modernization Project (TIMP)} was a BOUroe
1lies of making false assumptions about the underlyi srobles _
ra.ga.twn aystems, and trying to introduce new physnml Ins. an
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operational rules without adequate testing and consultation with farmers.
These lessons have had a considerable influence on the follow-on project
(Major Irrigation Rehabilitation Project, MIRP) (see Murray-Rust and Rao
19871,

THE WALAWE IRRIGATION IMPROVEMENT PROJECT

Project Planning

Major investments in developing irrigation in the Walawe River Basin
began in the 1960s, with the construction of the Chandrikawewa Scheme and
later the Walawe reservoir, completed in 1967. The Asian Development Bank
{ADB} became involved when it was requested to send an Appraisal Team in
1969 in 1970, the initial loans for the "Walawe Development Project” were
approved. Although ihe project was to be completed by 1973, it was
repeatedly extended, until 1979.

The Walawe Development Project was intended to be an integrated
development project, with invesiments not only in irrigation infrastructure,
but in settlement, roads, domestic water supplies, market facilities, etc.
Unfortunately, the project did not achieve all of its objectives, and in fact
faced a large number of problems that are analyzed in two official ADB
doctments, the Project Completion Report (ADB 1979} and the Project
Performance Audit Report (ADB 1982). It is not necessary to repeat the
findings here -- they are the usual litany of problems that reflect
unrealistic planning assunptions, weaknesses in implementation capacity, and
the impact of changed government policies {affecting the planning
assumptions},

The Post-Evaluation Mission, after analyzing all that had gone wrong
previously, nevertheless supported the recommendation contained in the
Project Completion Report that the Bank provide further assistance to the new
executing agency (MEA had replaced the River Valleys Development Board the
previous year) for the rehabilitation and improvement of the irrigation
system, taking into account the research and master plan preparation that a
foreign firm had recently completed under a USAID contract (ADB 1982:29),

The Mission recommended prioritizing the work to be done, suggested the

Bank 's assistance "should give priority to the improvement of irrigation
management rather than to the correction of poorly designed and constructed
irrigation facilities” (ADB 1982:29). Specifically, technical assistance was
recommended in the following areas:

1. improving O&M by upgrading the technical and institutional capability of
O&M staff and farmers through intensive training; and

2. improvement. of water management at the farm level on a pilot scale in
selected areas, "involving active participation of farmer-
beneficiaries.”




 mBnagenment. (ADB 1982).
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'Mission emphasized that the Walawe experience had been & 8C :
or the Bank, too, as it had enabled the Bank to evolve s nusmber of
| elines and strategies for future lending in the irrigation gector. The

the desirability of financing low-cost quick-yielding pro,)eet,s such a,s
ipehabilitation and command. area development projects; an!i FRr e T

ﬁae importance of emphasizing the improvement of the mstlhztional "[':f;:*: L
‘gapacity and manpower skills of the executing agency to eﬁs_t;-j'x"«e"afficieﬁt'. Lol

"{i.flﬁé_Mission also noted that more atlention should be paid to the = . ;il
iological aspects of major irrigation or settlement projects, and that ¢

. peconended cropping patterns should be based on pilot or scheme experience ; SRS

d it made a number of recommendations to MEA for strengt.hmlmlts :

"It"is therefore clear that some Bank staff had the compr 1% L
{sciplinary” institutional-development oriented perspective - . . o o
T ' . This is also'true to .

Walawe. This firm went so far as to recommend against a Teh#bliit:

gram;, suggesting that a heavy maintenance program combilmdﬂi i
rovements in O&M procedures and in the management organizatimmuldbe‘
fost appropriate (PRC 1982). T e

“Tri his consultancy report, Wolf (1983) also highlighted the serious -
agement problems, and recommended attention to these and to @cwe main o
 structural improvements, rather than a full rehabilitation project.
The high degree of inequity of water use observed between head end tracts.
‘such @8 Embilipitiya and Chandrikawewa and the tail end tract premt the

tmprovements could be attained by improving the managentii
= jon of the main system. (PRC {19821 also reports on

“eutback irrigation” to reduce on-farm water flows that was field tested by
its water management engineer at Walawe and Gal Oya.) The rathér masaive
wvolune report by SOGREAH (1984), the main consultant: for project .
ation, also offered many proposals for improving theagaﬁy’s g
management capacity, and particularly for developing farmers’ organizati

jch would play an important role in system management, as part of the S e
pilitation project. The SOGREAH sociologist even px'opoaadmﬁmmof
the 'lessons from the Water Management Project in Gal Oya,. = om0

- The Appraisal Report of the Walawe Irrigation Improvement Project {(ADB .

1684} states the objectives are "to rectify structural defects and.

institutional constraints” in the completed scheme, and ‘Pefers to the |

1ement of risk" regarding elicitation of farmer cooperstion. It does gtate f";'
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further into the document that a "basic feature" will be establishment of "an
effective network of water user groups and water management committees at all
strategic levels of Project Management” which will be delegated important
decision-making powers (ADB 1984:34). Nevertheless, there is no clear
provision in the description of project components for operationalizing these

objectives.
Present Status of the Walawe Rehabilitation and Improvement Project

The present rehabilitation and improvement project began in 1985. The
executing agency is the Mahaweli Economic Agency (MEA). MEA engaged the
Central Engineering Consultancy Bureau (CECB) (also part of the Mahaweli
Authority of Sri Lanka) as its consultants to carry out investigations and
designs, and to supervise construction. Sir M. MacDonald and Partners Ltd
(MMP) are the international consultants to provide services in design and
vonstruction supervision and irrigation management at the system level.

The project is presently far behind its original schedule. It was
decided that all designs should be substantially completed before
construction could begin; and delays in completing the design work therefore
necessarily delayed initiating construction. There were delays in awarding
of construction contracts,” and now the project is facing a slower pace of
construction than anticipated. This slow pace is only in part attributable
to the disturbed conditions in the area. The project is also reported to be
facing a cost overrun, officially attributed to an underestimation of
quantities of work during the planning stage. As of early 1989, the Bank had
turned down a request for additional funds to cover the overrun, leaving
cunstruction work in several tail-end tracts unfinanced at the moment. The
irony of this is that while head-end tracts are being given concrete-lined
Tield channels in many cases, the intended original beneficiaries of the
project —- the tail-end cultivators -- may get no improvements at all.

Project Concept and Activities

Our analysis shows that despite the various planning and consultancy
reports mentioned above, and despite occasional ‘statements about farmers’
participation for example, from the beginning the project was conceived of as
a construction project. 1In fact, with the exception perhaps of MMP, none of
the parties involved had much experience with rehabilitation projects, but
they had a lot of experience in construction. Since most of the funds in
the ADB loan were earmarked for construction activities, and since this is
the area of expertise of most project participants, the pervasive
construction project mentality is quite understandable. It means special
efforts would have been required from the beginning if another concept, such
as a multidisciplinary socio-technical concept, were to guide the project.

As part of this conceptualization as a construction project, and again
despite some rhetorical statements, it is clear that a parallel operating
assumption has been that the deteriorated physical system is the primary
"cause" of poor system performance; therefore repair of the physical system
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lésd to improved system performance. There has been no. atie

e the underlying causes, for example why the system is’ aa
yrated; and thus very little attention to other issues, :
lated to organizational adequacy and the future susta.f i
ments being made.

(IR The result has been a very strong focus on completlon of tlw dea:.zn and _
construction works, and only peripheral attention to other izsuss, -As thee
dasign work fell further and further behind, increasing attention _waﬁ‘ dto-
his aspect, and increasing pressures applied to CECB to complete the work, - .
‘minutes of the progress meetings would show {after the Ware

i -completed, in June 1988, these meetings were no longer hej _
attempt to follow a rigid time frame, aside from being msm#ﬁhl, 1ed
~-decisions to bypass consultations with farmers as this would slow the . :
;:rms down further; sticking to as tight a time schedule'-as mble bemne:
.ma,,;or concern of project management. L 3 _ :

] ’fhe design and construction work has been scheduled and. impls
following a standard construction management approach. This seuwm
.of: akl, that an adequate design is possible based on standard
tion may be tenable for a new system, but ignores’ the 1ot
“in an established system, the considerable micro-khesiledge
y using the system, and the normal range of error in stat

‘ Second, the procedure, still following standard constnnt 1 metho
' to substantially complete all designs before any construction contract
be awarded. Thus, the initiation of construction was delayed. for
ong time. Third, it was decided to lump most of the work ’bwtmta
a limited number of larger contracts, apparently on. ‘the 1{:&3
be easier to manage and result in more timely implementat
ad-end tract designe were completed first, these were .the’ first‘
ots awarded. Whether these larger contracts have proven: ‘wore : o
gble or will result in timely completion of the vork .is m eenslde able .

awﬁt

,.;In all of this, the early intention to test the new desmn asmmpt.im

LT One field channel, FCl on d.].st.r:.hltﬂry {DC) 1 «

-aketiya Branch Canal (Embilipitiyva Block) was conatructed  acocording to:. . -
“the proposed design criteria, and some measurements of water delivm‘ies we;‘é -
. me i(though we have never seen them). But there were no ‘systegatic ZaE
5 ¥vations to test whether the design assumptions were: correct,; exoept ﬂm"

fthe mrk by IIMI (Merrey and Jinapala 1988). This work raised gerious
' sstions about those asgumptions, but were not taken into o
yject management. A major limitation was that only one: fie
not 8 whole distributary, was taken as the pilot area; so ibh
gpportunity to test the full range of innovations, such as par
eﬂ'mi‘mels, and the envisioned staggering and rotations, More: reemtly, RA.
‘has -pequested the contractors to complete one dlstribtitaw"am 80 that
eeul:d monitor the new system, but with no success to dak#. . oo .
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Another feature of importance is that the project did not adequately
prioritize the work. Aside from not diagnosing the real roots of the
problem, and designing a more comprehensive approach, even among possible
physical interventions there was little prioritization except in terms of the
cost-effectiveness of a few technical alternatives. Thus, despite
considerable evidence from Walawe itself, and experience elsewhere, that
larger payoffs may be expected from improvements (both physical and
managerial) in the main system than from reconstructing field chamnels, there
was no attempt to establish such priorities. This is a major reason why, at
this point in the project, it is committed to reconstruction of all head-end
field channels, including lining of many of them, but funds are unavailable
Lo insure repair of the canals to deliver water to the tail-end areas of the

system,

+ The Irrigation Department had included the installation of parallel
field channels as part of the TIMP {Murray-Rust and Rao 1987). On paper, it
seems a very logical design to enhance the manageability of systems that
presently have direct farm outlets along distributaries, and many rather
large field channels. However, given that farmers have been using the
present system for many years, have encroached upon the reservations, and
that the present layout is now functionally integrated with the layout of
farms and the behavior patterns of farmers, introducing such a drastic change
requires the farmers’ agreement. In general, the experience with introducing
parallel field channels has been very mixed in Irrigation Department systems,
such that the Department no longer insists on them.

This illustrates the point that the designers and managers of the Walawe
rehabilitation project have not taken advantage of the experience and lessons
learned in Sri Lanka, particularly by the Irrigation Department and
Irrigation Management Division. This applies to the conceptualization and
design of the project, the implementation of the project (for example, the
Irrigation Department’s management is more decentralized, and rehabilitation
is now done through the existing O&M staff, augmented as necessary), and such
specific matters as attention to consultations with farmers and development

of farmers’ groups.

The conferences and literature quoted above place particular emphasis on
the importance of consultations with Tarmers beginning in the planning
stages, having good communications with them, getting their agreement and if
possible contribution, and also using the rehabilitation as an opportunity to
implement a program to form farmers’ groups. The new system design is based
on the assumption that farmers will be organized into groups, will rotate
water, and will do maintenance -- none of which is the case at this point.
These assumptions involve substantial behavioral changes. As Vimaladharma
{1988) notes in his review of rehabilitation projects in Sri Lanka, farmers'’
resistance to such changes is a source of problems on rehabilitation
projects made worse by the lack of consultation with them.

MMP’s Design Criteria (MMP 1987:8,23,33) refers to the importance of
consultation with farmers, though it does not provide any detailed guidelines
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thig 'is to be done, who igs to do it, and what subjects -oouldbe:
ed with farmers. Unfortunately, during the design et the
racts, there was no consultation with farmers {or -ew @
le’ level operational staff; see below). At the tai
ge charinels and field boundary markers had disappeared;’ the
2l consultation. MEA upper management, in a Progress:Me
cally instructed CECB not to involve itself in far
ey would teke too much time; MEA would take thi
MEA staff were not involved in the design process; ‘&
se. Further, despite some discussions of the nheed:
zations, including some informal suggestions and :guidel]
nts, no attempt was made to develop farmers’ groups as
ign, ‘or construction, process.
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stion process, that MEA has assigned a few staff toimo
groups; but the number of staff and its resources &

fmportant, MEA has not established any firm objectives
Jp8, “or provided any attractive incentives to farmers to pe

e result is that on the one hand, the designs were pre
pefit of the farmers’ local knowledge and experience, &
action is being done without contribution from farmers:ex
s ‘paid 1aborers. On the other hand, as discussed in the
(TIMI 1988b:134, 138), farmers have not been fully: infs
s in the system, even though they will have considerabl
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troduction of parallel field channels. There is no:
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t Organization
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veiment. project resides in Colombo. Except for the ver iali
cipation in meetings etc, the project-level staff do X

management role. They are to do their normal busiheas
sigtance and support to the consultants implementing the proJe
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request. As discussed in the Progress Report (IIMI 1988b:133-141), the
project and field level staff feel they have been excluded from the project,
even though they believe they could have made useful contributions,

Beyond the question of the usefulness of their_contribution, is the
question of whether the new system, with its new procedures and new
behavioral requirements, will be accepted by the operational staff. Early
interviews with various MEA staff in Walawe indicated that like farmers, they
were: not adequately informed on the praoposed changes in the system; file-
level staff are still poorly informed. Interviews suggest the MEA staff
doubt the premises of the new system. They are doubtful as to whether
farmers will rotate water and maintain channels as is assumed. In regard to
the proposed operational manual, there is considerable skepticism that it can
be implemented in the way itg authors anticipate,

MMP staff appear to have developed the operational manual somewhat
independently of the O&M Division staff. There are undoubtedly a number of
complicaled reasons for this, some beyond their control. One factor,
perhaps, is that MMP’s Terms of Reference states one of its tasks is to
"prepare a Water Management and Operational Manual . ., . ." Unfortunately,
it does not ask that MEA staff prepare a manual in consultation with MMP
specialists, which might have led to a different approach. The new manual is
more labor-intensive than the present management system, and requires regular
monitoring of crop status and water deliveries, to enable regular adjustments
in flows. O8M staff in discussions with IIMI researchers have questioned the
practicality of this management system in the Sri Lanka context. Aside from
the question of whether these doubts have any merits, their expression is an
apparent expression of unhappiness at not having been consulted and

invelved.

During the construction phase, CECB is responsible for supervision of
the contractors’ work. MEA has assigned staff to agsist in "handing over”
areas where work is to be done, sort out problems of encroachments, and
maintain relationships with farmers. The same staff is responsible for
trying to form water users’ groups. Farmer leaders have been asked by MEA to
act as informal monitors, and report any anomalies they observe in the
construction process, a procedure that has led to considerable
misunderstandings and unhappiness (Progress Report--IIMI 1988b).
Relationships among the various actors -- farmers, contractors, consultants,
agency officials -- are somewhat confusing and uneasy at times in this

situation.

The feeling of disengagement from the rehabilitation process, i.e. the
perception that they are marginal when they should be central to the whole
project, is likelv to preclude developing a sense of commitment and
responsibility for the system among both farmers and agency officials,
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Tha “ﬂm Rehabilitation Project Viewed from the Liters ature
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A new OM manual has been developed without oonsulmtion
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, . 'There is no effecti
- implementation;
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It is simply assumed that the system will be operated and maintained as
per the O8M manual under preparation concurrently with the system
rehabilitation, with appropriate training of operating personnel and
farmers: there has been no serious consideration of the long term
sustainability of the improvements; and

The rehabilitation process has not been used as a vehicle to strengthen
farmers’ organizations, and farmers have not been given any
participatory role or decision-making authority.

Preliminary Responses to the Research Questions

1,

we have only partially answered the first question on the project
planning decision-making process. We do not know exactly why it is that
the recommendations of the Project Evaluation Mission (ADB 1882) anrd
most of the consultants that institutional and management issues be the
focus on the project were not followed. Even in the Appraisal Report
for the present project (ADB 1984) this aspect is not sufficiently
highlighted and not at all operationalized. Tt will be necessary to
interview some of the people involved to answer this question. We have
answered to a large degree the other questions on the consultants’
recommendations and the choices that were made, though some deeper work
to clarify certain points is still needed. '

We have documented here and in the Progress Report {IIMI 1988b) the
strategic choices made after project implementation had begun, on such
issues as design and construction procedures, farmer involvement, ete.
We have still not adequately discovered all the reasons behind these
choices —- this will require further interviews and document analysis.

we have documented fairly comprehensively the roles of the key actors in
the project, i.e., agency officials, consul tants, contractors, and
farmers. We have shown that the communication among these various
actors has not been fully effective.

This question is actually a series of guestions on the role of the
farmers in the rehabilitation process. We have shown thal in the pre-
construction phase, farmers did not learn much about the rehabilitation
plans, and even now do not know the details of what will happen on their
own channels. They are not being consulted at all on the designs, and
are not informed about the proposed operational changes; that they will
accept these is an untested assumption. The only roles they are

playing in construction is as informal monitors of construction, and

paid laborers in many cases.

At this point we cannot answer the question on the likely impact of the
rehabilitation on system performance, or whether project objectives will
be achieved. We can express serious doubts about the likely
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L “PLANS FOR 1989

Wé m.ll continue to observe the rehabilitation
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useful to interview a number of senior people involved in the early planning
of the project as well.
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PRINCTPAL. ACRONYMS AND ABBREVIATIONS

Asian Development Bank

Agricultural Officer

Agricultural Research Station

Agricultural Instructor

Branch Canal

Block Manager

Blocking Out Plan

Central Engineering Consultancy Bureau

Chief Irrigation Engineer

Chief Resident Engineer

Cubic foot per second

Cubic meter per second

Distributary Canal

Department of Agriculture

Deputy Resident Project Manager

Engineering Assistant

Field Assistant

Field Canal

Farmer Representative

Full Supply Depth

Government of Sri Lanka

Irrigation Department

Institutional Development Officer

Irrigation Engineer

International Irrigation Management Institute
Irrigation Management Division

Institutional Organizer

Kirindi Oya Irrigation and Settlement Project
Krushi Viyapthi Sevaka (Field level agricultural extension
officers {Agricultural Assistant]}
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Project Coordinating Committee
Project Manager .
Right Bank

Reddish Brown Earth

Right Bank Main Canal
Resident Engineer

Research Officer -
Resident Project Manager
Study Advisory Committee =
Study Coordinating Committee
Senior Irrigation. Engineer
Seepage and Percolation
Tethnical Assistant

Unit Manager

Water Management

Work Supervisor

Water User Group

5
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GLOSSARY

hanna Meeting Meeting of farmers and officers of government
departments to decide on various cultivation
aspects like cropping calendar, irrigation
schedule, etc.

Livadda Individually bunded plot. Usually there are
about 20-50 liyaddas per hectare.
Maha : Wet season associated with northeast monsoon

+  rains beginning October or November and
continuing through January.

Paddy Unhusked rice.

Shramadana Community self help campaign with voluntary labor

Yala Drv season associated with minor rains of
southwest monsoon usually beginning March or -
April,

CURRENCY BQUIVALENT

US $ 1.00 = Rupees (Rs) 33.66
(Approximate April 1989 value)





