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INTRODUCTION TO THE GAMtE 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. way in whichThe 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 correct. initial assumptions arc unlikely to 
remain v: !id. 

The accumulated from of operation should beexperience years 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
rehabilitation which distinguishes such an undertaking from simply recreating 
a system as originally planned and which capitalizes the opportunity to geton 
a better "fit" between human 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 
tasks and problems likely to be encountered 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 which 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 needs,
formulating good and and developing appropriateplans designs, 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 favorable 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. 
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RHBILITATIO in orprates ManY 7- but by, no. means all -of, the'r
cond itlions~ and, problems, ,tIat. Coud be encoun tered in rehbitainga,.

estng irrigatio sy r.Ti amie was designed on the basis of .experience
.nokng parthcreation, iin the Left Bankofthe Ga1Oya irri'gation' sche inbSr Lak1r iae yta

Countr YVsj;r gadt'L-n-Thepartmen.z ~w~h-assistance- from'-USATD,' -

SThe distributary chIannel systemP and c om manId, ~r ea use n h gam e are,
yhypothetical but ealistic ,' nta te - copsie of conditions andSproblems that had, been found in ~avariety o l1ocati 

~~~ ld hcwe tin throuighout the Gal Oyqgete Bank sset ad~ewich h~ ' expenealsoex to a,.wek ~field 
rgreaerls'sr- epre i oter giravit-f lo w irriLgation. syrstemrs, l ge ~and,

smlllswhr i sia. Tev'ariety -of conditig~ns createdfor AB799 Mnight_no~y~r tobne-co befondintbodinmstg la nnel systems. How6vrte ar obndhr't 
." g exposure o~ t1' rainge of 'fild cniin:&ve participants ht ybencountered in ayirr~gto eaiia~&poet

any, .i aionrehb~ili Lin pojet.M uch more comiplicated:
~{~~~hydrological.problems couild have been presented by alogrcanletrk 

In dsgngth'is game,~we have attemjt'ed to geeaieRHAIIAINsthat' it can be useful for' various g'rou psof irrigatn r{~er 7 
'fombt 

the deig -and flield oertinsides) ,, government officias (a b1oth~district 
.~,,~(a n Lentr ' ministry levels), rand h ri rfesio aI cnutns 

~~~~ ~ ~ ~projectmanagers, researcherse~. wotyiaiyr 
~nv Ived( in ohplannin djmp ementingirgaonehbltin pojects,. 

~REI{A BILITATiON. is~de'siigned, to giver par ticipats~a learni~ng' 2xp er ienc e
rather than to try to' arrive at a "correct"~ answer. In" this sense .it~is .More-,a pedagogical s~ae than ., simulation. To provide smethi4ing ofa _,.game set'ut.,
how~ever, there, is- an ,evaluation at 'the end' f or -_th. rustassess how., many

ofthe, problems: th'at1 exist intAB-99 iwere, di.s 'oere'&:and dealt 'withi in
Sdesign. But there is no,,11winning'fj or~"l'singlli REABLIAION, jut 

the 

there is 2n~osingle righ -- in.uion -- hailtatnn 

~jSWhat. "works"i and, what ;'doesn't~ wor,10 will only be knw rmpatc

Sonce the rehabilitation has,been 
 comp le Led, and the compl ,I/of hu mn ~andphysical facto~rs can be observed~ intera6ting over ti~me,, ,mord-'or ~less~ 

prdciely 'and sa-satriy Moevr wht peastbe -a.goo
SsolutLion now, may become sub7optinial inwa few years' time as' conditions hage. 

Th aei- not ,,ri-pain o~le,but rather a groufp problem -identih..i'caton ndproblem'-solvin'g exercise.( The interests 'and, voice of far~mers are~!~1 represented inhe game. indirectly rther thani directly, ,thoughv it ,will, help 
ifparrici pants try .truht.hegmas in real lifeoue te'mtoS'logy of "em'pathy,t trying to put thiemselv'es in famr'Pitos and to viw

siuto heyes. rse ,i 

To avecer I armers ould'hav6 been inter 
~but,, we'wn the t+'ocbnentrate ' ondvlpn ninedsilnrp robleiniF;~orientWd1 app oachi to rhabiitat-ion,~ learning from eac ote appre'ciatg


theextnt o~ hichreha bitajon i' agroup'xerciseote, b eo
ya 're:,
Proesi6n'als .-_ith~ the 'obj''ceive o6f creating eCniin whyvac ied I~ ofesaifatr to farzmer -users anVd in whic'h the lar-er , ill takel 

w' 
e~grae

responsibility. This'is not~only ,to increaise productio i11~sor-u~b 
also to. ma ke the, need for 1futu3 re!habiltatioii more. remnote. 
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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 reseivoir that stores 
run-off from a large c:atchment area, primarily. during the monsoon rains. 
A map of the channels is pres:ented in page 5. 

Since itf construction, the reservoir has spilled only twice, and water 
levels have dropped to near dead storage on two occasions. In general there 
is not enough xater stored in an average year to provide irrigation water 
during the dry season for the entire command area. 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 waLer-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-99 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 each was 
supplied with irrigation water through a 4" pipe set in the channel embankment 
at the proper elevation. 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
 
fiqld 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 been 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. -id area of AB-99 has 
been through various encroachments expanded beyond the original 69 hect:ares. 
Also, there are numerous allotments that have been subdivided. 
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Since this scheme was to suppoprt a class of inde'jendent peas ntaz rw,'ers 
it was Iliad e Illegal toleas'e or r e h land.t This, h o ev er, has' nolt 
preentedmnls scesu a1oiteoa fro 'pedgi'n us~e o f *hL d a 

security', oanssomeUEme, thn ecoming teniants~6onhei wi 1 , hnfor 


cgiebtegv inelitas 
vaor, ti the perso s.-,are oiretegnooertn thc! Iindtheselves. Or 
if: they re operating 1t as"tnns" hdefacto wner dontwnthm 

Onyoiia lbcsae nP~ legal''cu~ 

:L-

to~Jbet making, eiin a ouL prto ndmitnne._& hs persons are~ 
no t~h emselves in~a pos iin to par icipate in suh ;decions. IThis ma kes 
plannping and decision7,Taiatng i.nvolvinfvj farmers difficMlt. 'inj~\ Cae isa' t 
the operators ,w~ 1ie~ha'nole mos an~ sake 'in' te sestem's, operauo 
d'imprverent.4 

Rice i~ss phredomijnajt- crop jn both s~eas6nr 

irrigation water is issued opnly to 'supplement a' usually 'subs~tantial 'rainf all,tho ugh, i f the ra inis are inadequate or. ~rey Io irg ion suipplie's are 
, 

eruc ia1 1 or a successful r~cei~crop. :In the.,drjseason ,, e /rice crop 1S 
r &mpletely ,dependentl-9,n the irrigation sys emp or ts 1 watern'requirement. -

i' "Indiv'dul holdings, allotmrents) are terraced on the /rdlatively gentle to 
moertesops n tlhe: area.. A typical farm .will have about 10 indiv'idually 

92'before ad ' ,with., irrigation Lflo wing -f rom the highe~it to the lowest pay~
elren0 'Eer in g 'the drain, whic are na1turaf ' or -ri somie-cases man-made>-<T 

chnels. ch 

tthorise~ where~lack water leads~to fin
 
cui~ivat~i some, farmenr have ' encroach' d"' upon 'thedaag arsjy
 
Jn chnnels of' control excess. run-off 

culivaingwhere 't~ater supply, 41s:am ple and. can :be,:di'ie-ted by check 
structures (anicuts).' Such 'cultivaina interfere with'.the.,drainage/ flow 

cnause: problems for, up'stream farmfers '-bu esh'
e~+sthtpecially, ~~~~~~~~~~~Lt eses'~d'eeato w enithe eehcoachers
 

Siresecndsgener'atin etles th~s a~dispo ition to ccomodate the
 
Sic ud'adfre effort hav~e 'been inadequate,. 'to de-silt~'and maiLntai I h
,Dchanneljji f ield: ch'nnels" it- 'is uinderstandable6 that 'drang chnnl hej~ 

' 

beenl flegliected. '' 

n;1 n snw-eypIoIo.Rhbili'ta tion is clearlyon6~h~,rxancery. 
Chb'nlretb Idsicaly h gh ' tandesigned because of accumulaed sit 

an anne]. embankments a~rpe significantly eroded from their~ origin~al proflile, 
in 'parLtne result of human -and anima1l-trafjiC, s ekinrg access to wat'er 'for 



non-irrigation %purposes.1 

,Many, channeA'. str'ucitures are seve'rely 'deterioraited, and most channel 
Soff tak'es cannot ~be Used tojglt wa'e fi eas hi ae are ct~e 

bro~en:'O armrs~'ftreainlyl, con pla\nabout. inadequatewaemisin.-
suppliles, >,blamin the ID ,fo f'i' ~t1aiintain th system as well 'as "te 

'4'-''Jfarmers" who take more than their a>tiUzed -share of wa. 

4'' 

a'N



I 

A NY R 'N C lt 

N
 

MAINTENANCE DIAGRAM 

5 



THE GAME: AN OVERVIEW
 

There are four sequential phases to the game of REHABILITATION. Briefly 
summarized they are as fo] low: 

([) 	 PR.,-I)SIr;N : P1lanni ng the acqur itSl.tiol of information aLIout. AB-99, 
dceciding what informat-ion will he sought, and how? Diring Lhis, 
pase, inforrea tion will be given to les ign t,:ams, within time and 
)ludgert ('nst rn i n t, 

(I1) 	 DES I(,': IMakin,gboudec i tu:: t what should be done to rehahi'i i to 
AB-99, _ab in, otc.onnt- of the ehabil itat ion o bjectives and design
crit:erica, discusfud on pag:,es 7-9. 

ME-1 ING:(ff) FARMER IN] A siimulIited mett.ing wittn AB-99 lariners to consider 
the propo. d de.;iln, a t whiclh time fsarme rs will asl- the tealin some 

uimu er of ,iuest.ion;, cind the te am will try to answer, finding out 
hJ, a A) it. did ot acqu 1 iirig infor-mation to identify vor ious 

pr,,iui:::; alnd .f t~allii ,,wit h them. (Not all p oblei s may "surface" 
evenl i'. t his ,J itit ion, it should I)e noted.) 

I) PFE-) ..16: Ali oppot hili ty for the team to make revisions in the 
propo ;ed itnon blali on from users.1 it de: i ,nhased feedback the 

(V) 	 EVAI.IIAT ION: Cons idera t ion of how many of the main probl ems in AB-99 
the te;li t with through planning and designidet ied and 'lealt its 
eftort.; nid aIlso of .,ohtl. can be learned about "rehabilit-at ion" from 

lII( ill (X I"c i f-;. 

fh t eac h interdiscipl-inary to the greatest extent possible, to 
hr ii diff(rent ierspecti ves to bear on the process of identify ing and so]ving
problems in rehi1 i I it a ion. Titere i a camemaster who griides the team through 
the phase, prov iding information, enforcing time constrai nts, setting
real istic I on it:! on the play, deciding any, contested issues, etc. 

'
Wien ,H T, ha (,Ile tcam is playing the game at the same time, there may
be. somlle [nformal co'npeti t-ion to see which can do a bet tIer, and possibly 
quicker Joh of id-n t i ying and dealing with problems. But there is no outright
conI pet i ti on, as eich should be trying to (to the best job it collectively can 
in Lriipiovig t he product ire potent ial of AB-99 and the farming community
there -- and in the process, to learmn as best it can about the tasks of irri
got ill i Hi t ltionl.on i 
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REHABILITATION (BIECT[VIES AND DESIGN CRITERIA
 

The rehabilitation of Any Branch is intended to provide hore adequate and 
rel.iable water supply, with possibilities for more efficient water use through 
better water control, pre;entlty minimal within the system. Water is actually
controlled, with iiieas iiFe men F of flow, at very few points within the system,
just at tie reservoi r and major bi furcations. The gates on mosL diversions 
are ilnoperable or miiss i io! , so watel" hat; been running freely bey on d the few 
main coot vol po)ints. Faimer:; have improvi.,sd checks in channels, even main 
ones, to capture more water when available. 

Berause of i\varal l scarcity of water and n(l k of control capacity, the 
system has been (ypjrat ed on a rotat ionml schedul , al ternating deliveries 
among, branci ciaal s, f ive days on (wa ter f lowi rug) and then fi ve days of f 
(cloed), The announced schedule has for vari et y of reasons been adhereda not 
to vc ry st rictly, encouraging compet iv. e beh;avior among water users. The 
p]an i t.o swirtIc to ;I system of c(;nmuoUs flow, where a reduced but steady 
fl ow of water is provi did in all branch channels aid distr ibut-ary channels 
(like Ah-99) to give water coninuuc iy down to the field chanli~l turnouts. 

A ;.stdem of rot at ion a~non_ fields will be required since the flow of 
water- ir h i ng earh f el d channel turriout will not have enough head to spread 
over the fields unless it is al ternat ively given to just. one or tw o f ields at 
a time. W some question whetlher the head of water reaching some field 
channel Lurnnut ;,, ill be adequate even for this system of distribution unless 
there is rotat ion among f ield channels but the ID has insisted thaL it can 
del iver sufficiert warter to all field channe turnouts on a contintious fl.ow 
basis.
 

To have some uniformi ty in design, the ID wants to have all field 
channels designed with 1 cusec capacity, serving standard blocks of 15-20 
hectares (about ,0 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. Larger blocks will have water shortage and smaller 
ones, water suip-liUS, unless some adjustments are made in water deliveries. The 
ED says some adjustments can be made, though with continous flow, only changes 
in amount, not schedle, can he made. Also there may need o be some adjust
merts 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" areas.) 

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

The rule agagniSt subdivisions of holdings is in the process of being
relaxed. The original a] lot ment-s in AB-99 area were 1.5 hectares, and despite
the prohibition against subdivision, many allotments have been informally 
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and ~then withIo~iWp&nsation or provisionfor df an ~1t~'ernat~'ve' ~ some '7~ 

place~ where encroachment"other time pr~sentsj~roblein~swithout is ~n5' ivany~ qrainage~ <~ areas,~'where fields have been exLende~I or new ones ha' 1 b'~Acre&i~~e d '~ "'~' '5'''bein~ ~as 
discussed below. ~ch~l&e~g-. ~ -"-~-~' ~i~"'i
 

'5 5 

T ed,~thdy

1' iSj ''S ~ 

SiY? 
* is~to all reservAar ji'5~v~

'~"5'5~The IDs intent reclai4 p ionT'aeas so'as~'to~'per~in'itmore 
Si'i5 '55 

I'regularf inaintepance in recent1yA~theL~A'5'd~ 
~ 

5 ' 4 ~ "5fr~~~'5~S" ~'5'5i~ '5'5the future Si~H0WeV~er
Department; responding'to jleas~by land-hungry~ settl~is backed b~, me'inber~' of
 
parli[ament, (hats agreed t'o register new holding t6~O.75'~ihectares~ where the 

wiaive its right toj,~3j~j: pressure on the the reset~Wed lan'5d~ 'There~ ~ ~ID ,to 5'accej51t5' s~ich~clain~s,"' on~h~umanltarian groti'5nd~';"" i>'" ~ 
A 

"5 ~Decisions are furth'~er~ &oinplicats'ed by land~te~nure issues anU.Jm~'of the ~ 5il'L"5' '~-i5' 

~ ~drainage~areas,* where '5- 1 ~ ~,55'5 ~'~ '5~5 '5~ 
yentrepreneurialI ~persons5'1 ~e.g. merchant'~5;:~gQy~ern"InentempJoyees, water "going, ~a~te~ ~~d> the'~drains~at~ certaIn~tj.rnes ~ '15' 'r'{oL~ thejy etcO', h~e~<seen ~ ~Theyhay,~§iE;biijgd &y '~'5'5~-5~TQ7'5J 7t"5 e~ii5~ becau'5se~6f 5 ' lack~of1 co to 

~5"55'5'<f5'Sil '5~4 '5"5'~divert5'1it (witm ''5 
'~" ~ ~ A., ~~i'~'"' 

"5 ~o asFto ciilti~'htd5 ' new ~'5re&~ "tha ar~'~ot~r~gi e'~e >~'~ '5< 

or authorized, '5 tIbht whi'ch a~r'e justifie&as 'L1~ing water that,~'5iiidtherw~ise runinto the sea. ~These persons are ~also often w~ll~coWne~ ' ~O
5' 1 ~ ,55' ~ "5"~'SiSil~~~.~,their opdration of holdings (usiially'5 ~tenant.s ~.or hfr~d labor) ~bov'56 the,~

verninent 's 4'.5~hec tars c~i lin'g has not be~n'c~al1 ~g~ed~ ~ ' ~1ie~ ID-'~as~ been"5"'5' ~'~( ~ ''t 4 .,kc~iling,1 5 'but5'to ~ref6~ *h'-cases to 5 'Coinmissi6 iier)'s De '55" ''5' 
""'5"5"5"'~'~'''"5''-'"'no tne ~ano partinent~f'or~;:r' tIi6h.~iSn$~O.~7~5AiS'-' 151 5, 5 

I-"' 5'5'~ 
'5to Jhectare holdfngs<to eligible claimants h'{ldr~n" 'oft ,originAl~y~li~5~);,'51. 5' ~' serVe5 "5 ' '5 I' I 51 i~51'5" '~i'55 5 51 ~ '~'5'5 ~ I'Al~ settlers' were 'provi~ded~originaf 'L~~''~'5'5 '5 SI'S~S '5 1~a~y~holdin~s 

'5' h'5o5'sld~io i.~wh 'cli
was

~~~classified a's "upland"' be'cads~ 

5 , 

, ~~as not served by ,JrrKLgat'ion water. icA hous~~ bu'ild bj he'5'~settlem'~.nt authorities~for~'each " " estab 
lying 5'ab&ve~the 

"'5 

'5~"5 it ,~.y'~w~ith Whous'ethe 
'5' 'on en"ough~h'5a~ irri~'5t1on, watery' could be ~-'II~1AAI'5~,Si In

l.54{ect'a'r
'some, ,.nstancesj the' ihou~ehold.5t~ plot.;or 

~5" "" '5' ~'55"5""5 '5~"""5 '5 ~ '5'51~ LV by'sho"rt~1ev~n 5'lohgiina5 'u Lhc .~z'ed ~}fiann~ls, or~by~ ,si,'5phon~. 5' (~1he 'Thtter are n'5o&, miich'.~a'V 
~7~V~roblem ~5"551I~5"~ ~. 4V ~mJ!l~ybecause~ theii~ ~ 
 (15 usually less than 5aS~, '~liannel~.') '5 "'~ ~ "5 ~'which51, IS. p~5'5"5 ~ could~'__ *Vy~ wants "t6 restz~ict all 'such nau'Lhor~z'ed1 u~e bebai~se o'5ne o'f'
 

5"5'~6b5' ectives 0 ~the rehabhi~at~'on effo t is to- inc~rease th~ arii'5ofint o water 
M ~' ~' '5'
 

5' '5 
 A
''5' ~ .-

'5 5
'2 * . 8 

5
'5 any' 

'5.' 

http:he'5'~settlem'~.nt


that 	 can be sent to tai I-end users who now get Ii.ttle or no ir ri gat ion water. 
This 	 is a difficult task because som:etimes the upstreanm encroachers are long
established and it would be hard to evict them. Also, the 11) knows that: such 
persons may probably re-estiabl ish themselves after rchabilitation even if 
evicted. So the policy is to accomodate ex isting users where possible and 
within government gui del ines. 

The Irrigat ion Departrmerr has a nutber of "desi go criteria" that are 
based on its "engin ring" objectiyes and csriculatious: 

(1) 	 Control ;roict ures and channels to be re-des:i.gned as necessary to 
permit oiat ion under "conti niis flow'' regime. 

(2) 	 tHo(ld Willn.l coriwilnd areas to be, as uni formly as possible, 15-20 
hecLarv; wi th st"&alaid t cusec field channel capacities. 

(3) 	 No fields to he served directi.ty from distributary channels. 

(4) 	 Each allotment (1..5 hectares) to he served by only one pipe inlet 
unless subdi.v ision (no small.er than 0.75 hectares) has been author-
Wed. 

(5) ReservaLion areas (rights-of--way) to be reclaimed where encroached 
upon, to l i t ma intenance of chanlnel s and drains as necessary. 
(Some local ,oli i i innst hive chal lenged tlw extent of ROW claimed, 
as being cxcc -; ive antd hereby depriving poor farmers of opportuni
ties 	for livelithood, lt t:te courts have been reluctant to rule on 
th i s. It: may become an i,ssue i n parl iamoint. ) 

This latter '":ri_ ri on,' like rI fourth cie, get..s into land tenure issues 
which the I) is not in a good posi ion to deal wi th. 

The plan to slwtch to cont:jnuous flow makes the eroded condition of 
structures and chann s more of a 1 iability than with ti present- rotational 
iss, as more cotinl mo st he m iotaillnod over volumes and levels of flow to 
all lart.s of tie syt;em. Cha nli l btds will need to 1e reshaped and restored 
or numerous cross-regulators w i Ii need to 1)e build to head up the water in 
given channel stretche s. 

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 f ield channeIs. Civen problems of compacting soil, it.. would be 
desirable to have machines for work often even on field channels, but there is 
no budget provis ion for this. 

To save costs, rio altIrcation was made for payrrent for work at field 
channel (tertliary) levels. It: was considered t-ha free labor at this level 
would be farmers' contribut ion to the project, a form of "participat:io.' It 

shoulid be ioted that farmers wore never consulted about this previously. The 
rehabiitation project design t im s imply assumed that farmers would (agree 

-to) do this work. The fact that they may refuse, or do a poor job, has 1 ut , 
some Pressure on the Irrigat ion Department to lie Solici totus t-oward farmers, 
since if ter :iary rehabilitation is not clone effectively, much of the benefit 
of its investment for rehabi t9ting primary and secondary levels will be 
forgone. 
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TIlE CAME: PHASES AND PROCEDURES 

Before the game begins, players will have background information on the 
game, its procedure., and on AH--99 (includ:ing a maintenance dagram, the 
simple map which tei [rri gation Department has showing the numbers and 
configurat ion or c'h;nnels .. se page 5). Any infoi ration which the 1D, would 
have 	tm hliani and which it c-iuid make rivailabl u to 1the t eam will be given. 

1: PRF[--D I( (p P 1 it. ) r 'i) 

Each roal 1,0,:. A Ieati leader will .iehntify os spec ifical ly as 
possihl, Wit Wvriw , a wili want to gather as a basis for designing the 
rehab! I ,, t, -how K Ox[ects to g., this informat ion. 

Tl',i, ,i, tr (,,a i Ic natiV' solrces for informal ion, apart from what the 
JD1ha on hani alad wil h .avegivctn t ,heto;om: 

(a) u! '- wi I v i(,II r ea,on y and re] iable data, but.!: ,',ih ibl procise 
at co- 1, ,1. os, ,iM this would be done by professional staff;Iid; , l, 


to rig roui taerkK:i : i ot ois;
q,:;ri 	M 

(b) rec c'in an ,, "quick 	 the, '.1 involves and dirty" observat:on of 

f i :] in, nd I hits; costs loss; hut: giyes less Xact ann leSS11itta 

ahbundant d"In and
 

(c) 	 farm,; 1(,giliKlnu, suc h as ''waLking the channel'" wit:h farmers, to 
ge- Kh infnimtAt ion on the operation and problems of tLte area; 
tils is quikor and cheaper but often not quantifiable and may not 

Som,0,f1ind.t;'I .inf1o i.on only .be gotten one two not.Ii can by or means, all 
three. Part i ia;nt h mus bI r in minmd hat: there is some "cost" of getting Lhat 
informal i ,a fiI thai -;oire (represenLed by a composite sum which combines 
est tima,:. I =1 to number of Each faces ao W monev In some points,. team 
budget roust rai I f) points for information gathering. Teams should be 
Soiiiewhal 	 co:3i-- ('Ci i iou: in deciding ,oninformation and methods of obtaining 

lr m what to know andit., thugh t iould concenttatr initially on they want 
wihy,, not an first trying tIo "economize." 

Tirm>s can appro<ach the' Ga;taster several times requesting informition, 
out ihey wiII11i t 1( able t o get draw on more than one-third of their budget 
at a Li tie. Aor about half an hour, the team is advised to review and 
organize i; irmlat .i) requests, becom i ng by this ti me more aware of its 
budge o nslla) n-t
i h,;~l:.
 

If ;a team .ikps requests that exceed its "ost" allocation," it will have 

to d-tiSS ;dropp ing cortaj n informat ion requesLts or changing the mode of 
in formal ion acqi sit i on t.(i a cheaper one, in order to come within the limit. 
If it is unabl Ito agree on a 1 ist which comes within the limit, it may decide 
to seek a larger budget: for informaLion in this Pre-Desinn phase. 
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There is a "price" for exceeding the origina't budget. Tn ac tual practice 
it Would take time for a design team t) g~et more-resources in this first 
phase, to get higher authorities to agree to Lncrease its budget. So in our 
game, if a team chooses to try o got mo:e time--muney for information acquisi
tion, it must give up some oi: the time alilocated to it for the Design phase 
which follows. 

It should not he assumed that- a reque'st, for more budget will be approved.
The team must argue persuasi vely in jt:ificat ion of its rt ies., e.g. that if 

it has mote infor matjot , it: s wor k in the Desig n phi se wi II be eisier or less 
rror- prone. . f the Leawn is ai e t) per-sua(le the Gamemast er io increase its 
re-los igul liti(.4 , lhe t iitl(Ii dole how much of its I. ime ill the Dtes ign phase0the 

tam has to g"ve tr th is lPrc-Des;en infortiaion.03 lp 

As requc,sil_. huen l(ccepted and chat-god againsti tile te ll's. ''budget-" by 

the st or laiem. give them tOle .1nf orma tion that, has "paid" for.he w ill- been 
Where possible t-he in format io n w il I le given in maj) form, though some must be 
provided do,-pti vol oa c(rd(s. 

IH: DESIGN (up to 00 lin lutes; longer if team has "saved" time during Phase I, 
or ;horter if it ha; given up tiime to get: more information) 

With informni i oi ini hand from the various sources (existing data, 
surveys, field reconn ince a 0( farmer cons ul tat-ion), the I:tea proceeds to 
discuss how it would design a rehahi lit-ted sy;ttem for AB-99. Reltab:i.li t- ion 
objectives; and design ccriteria (p,,es 7-9) should be consullted and discussed. 
Where the t-eain w ishes to deviate from Ohese, Itt may propose this and give 
just if i cat .ion, rcognizing that final approval for its plan will have to come 
from iiigher aut tririe-s. 

Aft or -there has been discussion of the problems and proposed solutions, 
the Gamemaster wi ll review a set of design questions wit-h the team to focus 
its decisions on specific issues (ndoptions, such as whether to change the 
designed disclurge capacity-of AB-99's I-chartnel gate? Would any changes be 
made in the conf igurat- ion of f:ield channels? What- if anything should he done 
wi th t:he dIra i la e cIar ln s"' 

Answers to these questions will constitute the proposed design for AB-99. 
The team leader or someone designated by him should sketch these onto a map 
which can he taken to tile farmer meetiig "in the next stage. Rationale for any 
decisions should be agreed on in case the design decisions have to be 
justified at the farmer meeting or to superiors in tile Irrigation Department. 

III: FARIMER MEETI[NG (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 presenLation, up to 30 minutes.) In a 
more abbreviated presentation, it is assumed that the ideas dILscutssed 0nd 
agreed on during the Design phase have been communicated to farmers as part of 
a more elaborate presentation. 
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A'this -poin L.in the.gieI he am em as 17er wil.b hoidc or ther 
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