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~ INTRODUCTION TO THE GAME OF REHABILITATION

Irrigation system rehabilitation should not be seen as an end in itself.
Rather it is a means for improving and sustaining productivity and well-being
over time. Crucial to attainment of this goal is improving system management
by government personnel and water users. The way in which rehabilitation is
conceived and carried out will affect the prospects for improved management.

"Rehabilitation" is too often regarded simply as reconstruction or
restoration, rather than as something quite different from the original
creation of the system. No system can be fully or perfectly known at the
time of its design and construction. Morover, man-land-water relations will
always change over time, so even correcl initial assumptions arc unlikely %o
remain volid.

The accumulated experience from years of operation should be incorporated
into any rehabilitation effort to come closer to an "optimum" system. The
many hydrological, topographical, sociological, economic, agronomic and other
constraints (as well as possibilities) which exist in a system can be better
appreciated for regarding it as an ever-changing socio-technical system.

Engineers, planners and policy-makers need to have a concept of
rchabilitation which distinguishes such an undertaking from simply recreating
a system as originally planned and which capitalizes on the opportunity to get
a better "fit" between humar and physical factors than could be achieved in
even the best of initial designs.

The game of REHABILITATION has been designed to simulate many of the
rasks and problems likely to be encountercd in planning for and implementing
the rehabilitation of an existing irrigation system. Its purpose is to assist
those involved in irrigation development to appreciate better the knowledge
needs and the process variables wvhich are likely to affect the successful
implementation of irrigation rehabilitation projects.

Participants in the game are challenged to anticipate and resolve (or
provide a basis for resolving) as many problems as possible of the kind that
may emerge in getting an irrigation rehabilitation project started. In so
doing, they should improve their skills in identifying knowledge neceds,
formulating good plans and designs, and developing appropriate strategies for
solving problems.

The operational objective is to come up with a plan for rehabilitating
this D-channel command area (AB-99) which will have: (1) fewer problems in
implementation because difficulties and resistances will have been identified
and anticipated, (2) more favorablie prospects for securing farmer cooperation
and participation in the project, and (3) increased opportunities for farmer
acceptance of responsibility for efficiently operating and maintaining their
part of the system after project completion.






BACKGROUND TNFORMATION: ANY BRANCH 99 (AB-99)

The distributary channel, Any Branch 99 (referred to as D-channel AB-99),
and its subsidiary field channels (AB-99.1, 99.1.1, 99.1.1.1, 99.2, etc.)
serve a small part of a large gravity-flow irrigation system constructed some
30 years earlier. The system is supplied by a large rescivoir that stores
run-of f from a large catchment area, primarily. during the monsoon rains.
A map of the channels is presented in page 5.

Since its construction, the reservoir has spilled only twice, and water
levels have dropped to near dead storage on two occasions. In general there
is not ecnough water stored in an average year to provide irrigation water
during the dry secason for the entire command arca. During the rainy season,
some irrigation water is provided to the whole system on a supplementary basis
to ensure a good crop.

In principle, water should be distributed throughout the whole system,
but efforts to get farmers each to plant reduced acreage in water-short years
to make this feasible have not been successful. Head-end farmers invariably
draw as much water as they think they need, leaving those downstream to manage
as best they can with what is remaining.

The farm families in the command area of AB-99 came from another district
and were settled during the latter stages of system construction about three
decades ago. Each family was granted 1.5 hectares of irrigable land on which
to grow rice and was given in addition, near or within the AB-099 command area,
an unirrigated piece of land for a homestead, provided with a standard house
and suitable for a rain-fed garden which can contribute to family production
and consumption.

The original number of allotments served by AB-99 was 46 and cach was
supplied with irrigation water through a 4" pipe set in the channel embankment
at the proper clevation. In the original layout of AB-99, the Irrigation
Department (ID) reserved areas of land on both sides of channels in order to
have access for operation, maintenance and repair: 10 meters on either side of
figld channels and 20 meters wide along the D-channel (AB-99). No crops were
to be grown and no structures were to be built in these areas, but these
"reservations'" have frequently becen encroached upon by farmers with land
adjacent to the reservation or by settlers' off-spring, the second generation,
who are in dire need of land.

The original settlement policy provided that settler families could pass
on their farms undivided to a single son or daughter. It was and remains
illegal for farms to be subdivided among multiple heirs. No provision was
made in the design of the system for expansion of irrigable area beyond the
original commanded area. Nevertheless, the actual comm:ad area of AB-99 has
been through various encroachments expanded beyond the original 69 hectares.
Also, there are numerous allotments that have been subdivided.
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THE GAME: AN OVERVIEW

There are four sequential phascs to the game of REHABILITATION,  Briefly
summarized they are as fol low:

(I) PRE-DESIGN: Planning the acquisition of information about AB-99,
deciding what information will he sought, and how? During this
phasc, information will be given Lo design teams, within time and
budget constraints.

(I1)  DESIGN:  Malking decisivie aboul what should be done to rehabilitale
AB-99, taliing account of the rehabilitation objectives and design
criteria, discussed on pages 7-9.

(I11)  FARMER MEETING: A simulated meeting with AB-99 farmers to consider
the proposed design, at which time farmers will ask the team some
number of questions, and the team will try to answver, [inding out
how good a job it did of acquiving information to identify various
probless and of dealing with them.  (Not all problems may "surface"
even in this situation, it should be noted.)

(IV) RE-DESTGN:  An opportunity for the team Lo make revisions in the
proposed rehabilitation desipn based on feedback from the users.

(V)  EVALUATION:  Consideration of how many of the muin problems in AB-99
the teaw identitied and ‘dealt with through its planning and design
cfforts and also of what can be learned about "rehabilitation” from
such an exercise.

The teams are each interdisciplinary to the greatest extent possible, to
bring differeat perspectives to bear on the process of identifying and solving
problems in rehabilitarion. There i+ a Gamemaster who guides the team through
the phases, providing information, enforcing time constraints, setting
realistic limits on the play, deciding any contested issues, etc.

When wore than cne team is playing the game at the same time, there may
be some informal competition to sce which can do a better, and possibly
quicker job of identitying and dealing with problems. But there is no outright
competition, as cach should be Lrying to do the best job it collectively can
in improving the productive potential of AB-99 and the farming community
there -- and in the process, to learn as best it can about the tasks of irri-
gation rehabilitation.



REHABILITATION OBJECTIVES AND DESIGN CRITERIA

The rehabilitarion of Any Branch is intended to provide more adequarte and
reliable water supply, with possibilitics for more efficient warer use through
better water control, presently minimal within the system. Water is actually
controlled, with measurement. of flow, at very few points within the system,
Just at the reservoir and ma jor bifurcations, The gates on most diversions
are inoperable or missing, so water has been running freety beyond the few
main control points,  TFarmers have improvised checks in channels, even main
ones, to capture more water wvhen available.

Because of overall scarcity of water and tack of control capacity, the
system has been operated on a votat ional schedule, alternating deliveries
among branch canals, five days on (wvater flowing) and then five days off
(closed). The announced schedule has for a variety of reasons not been adhered
to very strictly, cencouraging competitive behavior among water users. The
plan is to switch to a system of continuous flow, where a reduced but steady
flowof water is provided in all branch channels and distributary channels
(like AB-99) to give waver continucusty down to the field channel turnouts.

Asystem of rotation ahong fields will be required since the flow of
vater reaching cach field channel turnout will not have enough head to spread
over the fields unless it is alternatively given to jusk one or two fields at
a time. There is some question whether the head of water reaching some field
channel turnouts will be adequate even for this system of distribution unless
there is rovation among field channels but the ID has insisted thal it can
deliver sufficient water to all field channel turnouts on a continuous flow
basis,

To have some uniformity in design, the ID wants to have all field
channcls designed with 1 cusec capacity, serving standard blocks of 15-20
hectares (about 40 to 50 acres) each. This may create problems because it will
not always be possible given topography and hydrology, to have rotational
blocks just this size. Larpger blocks will have water shortage and smaller
oncs, water suivplus, unless some adjustments are made in water deliveries. The
[D says some adjustments can be made, though with contincus flow, only changes
in hmount, not schedule, can be made. Also there may need 'o be some adjust-
ments made for variation in soil types. The official ID view is that after 30
years of irrigation, enough of a sub-surface pan should have been built up
that all soils are essentially the same for irrigation purposes. Farmers do
not agree and complain about problems in "sandy" arcas.)

To control offtakes better, no allotments will be permitted to take
water directly from a branch or distributary channel, only from a field
channel. This does not present a major problem for rehabilitation on AB-99
but the rule does apply.

The rule against subdivisions of holdings is in the process of being
relaxed. The original allotments in AB-99 area were 1.5 hectares, and despite
the prohibition against subdivision, many allotments have been informally
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that can be sent to tail-end uscrs who now get little or no irrigation water,
This is a difficult task because sometimes the upstream encroachers are long-—
established and it would be hard to evict them. Also, the 1D knows that such
persons may probably re-establish themselves after rehabilitation even if
evicted. So the policy is to accomodate existing uscers where possible and
within government guidelines.

The [rrigation Department has a number of "design criteria" rhat are
based on its "engincering' objectives and calculations:

(1) Control structures and channels to be re-designed as nccessary fo
permit operation under "continuous [low" regime.

(2) Tiold chawvel comand arcas to be, as uniformly as possible, 15-20
hectares with stamdard U cusee field channel capacities.

(3) No fields to be served directly from distributary channels.,

(4) Each allotment (1.5 hectares) to be served by oanly one pipe inlet
unicss subdivision (no smaller than 0.75 hectarves) has been author-
ized.

(5) Reservation areas (rights-of-way) to be reclaimed where encroached
upon, to permit maintenance of channels and drains as necessary.
(Some local politicians have challenged the extent of ROW claimed,
as being cxcessive and thereby depriving poor farmers of opportuni-
ties for livelihood, but the courts have been reluctant to rule on
this., It may become an issuce in pariiameat.)

3 1 . . . . .
This latrer "criterion,” like the fourth cie, gels into land tenure issues
which the ID is not in a good position to deal with.

The plan to switch to continuous flow makes the eroded condition of
structures and channels more of a liabiliry than with the present rotational
issue, as more control must he maintained over volumes and levels of {low to
all parts of the system,  Channel bunds will need to be reshaped and restored
or numerous cross—regulators will need to be build tto head up the water in
given channel stretches,

Considerable work will need to be done on channel reconstruction, usually
requiring use of heavy machinery on the D-channels and a good deal of hand
labor on ficld channels. Given problems of compacting scil, it wonld be
desirable to have machines for work often even on field channels, but there is
no budget provision for this.

To save costs, no allccation was made for payment for work at field
channel (tertiary) levels. [t was considered that free labor at this level
would be farmers' contribution to the project, a form of "participation.' It
should be noted that farmers were never consulted about this previcusly. The
rehabilitatjion project design tcam simply assumed that farmers would (agree
to) do this work. The fact that they may refuse, or do a poor jeob, has put
some pressurc on the Irrigation Department to be solicitous toward farmers,
since if tertiary rehabilitation is not done cffectively, much of the benefit
of its investment for rehabilitating primary and secondary levels will be
forgone.
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THE GAME: PIIASES AND PROCEDURES

Before the game begins, players will have background information on the
game, its procedures, and on AB-99 (including a mointenance diagram, the
simple map which the Irrigation Departuwent has showing the numbers and
configuration of channels -~ sce page D). Any infoimation which the ID would
have on hand aond which it could make available to the team will be given.

L PRE-DESTON (up to 60 minutes)

Each team after choesing a tean leader will identify as specifically as

possible whiat infovmation it wili want Lo gatner as a basis for designing the

rehabilitarion plan for AB-G9, and how it expects to ger this information.

There ave three altarnative sources for information, apart from what the
ID has on hand and will have given the team:

(a) survey which will vielbd reasonably precise and reliable data, but
at consuderable costy aince this would be done by professional staff
to rigorous technicat cpecilications;

(b) reconnnissence, which juvolves "guick and dirty" observation of the
field sitnation, and thus costs less but gives less exact ana less
abundant data; and

(¢) farme: conultation, such as "walking the channel" with farmers, to

get their dintooeation on the operation and problems of the area;
Lthis is guicker and cheaper but often not quantifiable and may not
he rejiable,

Some Linds of information can only -be gotten by one or two means, not all
rhree, Particinants wmust bear in mind hat there is some "cost'" of getting that
information from that sonrce (represented by a composite sum which combines
estimaten of time and monly in to some number of points;. Each team faces a
budget constraint of 100 points for information gathering. Teams should be
somewhat cest--conscious in deciding on information and methods of obtaining
ity though teams should concentrate initially on what they want to know and
why,. not at first trying to "economize."

Teams can approach the Gamemaster several times requesting information,
out they will not be able to get draw on more than one-third of their budget
at a tiwme., AZter about half an hour, t¢he team is advised to review and
organize ite inltormation reguests, becoming by this time move aware of its
budgiel. constraint s,

o team makes requests that exceed its "cost" allocation,” it will have
to discuss dropping certain information requests or changing the mode of
information acquisition to a cheaper one, in order to come within the limit.
Tf 1t is unable to agree on a list which comes within the limit, it may decide
to seek a larger budget for information in this Pre-Design phase.
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There is a "price" for exceceding the originatl budget. In actual practice
it would take time for a design team Lo get more resources in this first
phase, to get higher authorities rto agree to increase ics budget. So in our
game, if a team chooses to try to get more time-money for information acquisi-
tion, it must give up some of the time allocated to it for the Design phase
which follows.

It should not be assumed that a request for more budget will be approved.
The team must argue persuasively in justification of its request, e.y. that if
it has moce information, its work in the Design phase will be casier or less
error-pronc, If the tean is able to persuade the Gamemaster Lo jncrease its
Pre-Design budget, he will decide how much of its time in the Design phase the
team has to give up tor this Pre-~Design information,

As requests have heen accepted and charged against the team's "budget' by
the Gamemester, he will give them the information that has been "paid" for,
Where possible the information will be given in map form, though some must be
provided deseriptively on cards.

IT: DESIGN (up teo 60 minutes; longer if tcam has "saved" time during Phase I,
or shorter if it has given up time to get more information)

With information in hand from the various sources (existing data,
surveys, field reconnaissance and farmer consultation), the team proceeds to
discuss how it would design a rehabilirated system for AB-99. Rehabilitation
objectives and design criteria (pages 7-9) should be consulted and discussed.
Where the team wishes to deviate from these, it may propose this and give
justification, recognizing that ivinal approval for its plan will have to come
from higher authorities.

Afrer there has been discussion of the problems and proposed solutions,
the Gamemaster will review a set of design guestions with the team to focus
its decisions on specific issues and options, such as whether to change the
designed discharge capacity “of AB-99's D-channcl gate? Would any changes be
made in the configuration of ficld channels? What if anything should be done
with the drainage channels?

Answers to these yuestions will constitute the proposed design for AB-99.
The team leader or someone designated by him should sketch thesc onto a map
which can be taken to the farmer mecting in the next stage. Rationale for any
decisions should be agreed on in casc the design decisions have to be
Justified ar the farmer meeting or to superiors in the Irrigation Department.

ITI: PFARMER MEFTING (about 30 minutes)

The team should make a brief presentation, about 10 minutes, conveying
its proposed design and its rationale to an imagined assembly of AB-99
farmers. (Where there is no time constraint on playing the game, the team
could be asked to make a more detailed presentation, up to 30 minutes.) In a
more abbreviated presentation, it is assumed that the ideas discussed and
agreed on during the Design phase have been communicated to farmers as part of
a more elaborate presentation.
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