3.4.3. Water Resources Availability and Expansion Area Development
{1) General

The detailed water baiahc_é study was conducted for the purpose
.of evaluating. water resources Iavailability as well as of developiﬁg
new expansion area. Based on the proposed schedule of agriculture
and irrigation, va'r_idﬁs operation rule curves of the Angat Reservoir
vere. attempted in the study in order to simulate the optimal- '
solution of the reservoif'operatioﬁwhich meets all the demand of
MASS for water supply to Metro Manila, NPC for power generation and

NIA for irrigation, even during a critically dry pericd.
The studies were made paying great attention to the following:

-  The first priofi_ty was to meet 100 percent of MWSS

requirement.

- NEC's éc_tﬁal__ achievement in powér generation was fully.
considered in terms of both amount and seasonal pattern. -

- ‘Hydrological records on inflow into the reservoir as well
as on the operated water stages in the reservoir by time -
were carefully reviewed and examined in order to ensure -

storage capacity required for flood control.
“{2) . Ot_her.Water Demands
In addition to and prior to water supply for _irtigat-ion, the

Angat Reservoir contributes munic’:ipa]; and irdustrial water supply to
the Metro Manila by MﬂS_S, and hydroelectric power generation by WPC.
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1) s water_sdpply Deménd” '_f-'

Monthly varlatloncs in demand for dmeetlc water supply were
excerpted frcm the "mss Manlla Water Supply Pr03czct Report" dated
May 1976 :m whlch seasonal demand varlatlons for water supply are.
prograrrmed '

Seaeonal Demand Varlatlons for Water Supply

D * Water Supply Demand i
Month % of Average Dlscharge : Volume .
o T T /s TR

gavery 100 2200 Cosee
February - 100 22.00 . 55,1

March ©100 - 22,007 58.9
_ Aprll : 110~ Co24,19 0 62,7
CoMay e 125 S 27,520 3T
‘J_une_ . _ 120 _ 26,39 0 C 68,4
July - 95 ©20.91¢ 56,0
August - RS - 20,917 560
. Septenber _ 90 - 1979 o 0B13
October 90 - 19.79 . B3.0
Noveriber _ 90 : 19.99 . 5bl.3
December - 85 -0 18,710 0 50,100
Total ™ ' : = T 954
“Average - - 100 22,0000 B7.0

. 2) NPC Requirement £or Power Generation

There is_: no-specified rule to" Tehgiire water requlrement for -
p{-)w-er ':generaticn Accordmg to. the actual ach:tevement in- productlon )
of pcwer 1eported by NPC for the past flve years, examnatlon was
' -made on randan patter'n Of seasonal power generatlon that depends
‘on- 1nflow, J.rrlgatlon water demand and avallable water surface

elcvatlon.- The: actual results of power generatlon Were ' hcwever,
- carerully remewed and used in- the. water balance ccmputatmn in

order to superv1se the computed resulte.
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(3} Available Water Resources for Irrigation

In order to start the water balance computation {rom the Angat
Reservoir operation, 'thé study was based on the reservoir inflow
provided by NPC. The Reservmr I‘t?COlVEZS about 2,080 MCM of annual
inflow from the drainage area of 568 .. Stored waber is
released through main and awc.iliaxy powef generators for water

supply, lrrigation and power generation.

Regarding the intermmediate runoffs of the Angat River below the
Ipo dam but above the Bustos, these were estimated based on the
inflow into the reservoir in proportion to the areal ratio of the

drainage basin, reducted by the ratioc of areal rainfall.

As for the Maasim River, gerierated.rhnoffs were regarded as

-direct inputs for the study.
(4) Water Balance Study

Flgure 3.4-1 demonstrates the dlagram developed for water
balance study. The following concepts-are included in the model

- The in_flcws_' into the Angat Re_servbi_r 'f;fqn tbe-'drainage
basin of 568 sq.km are prepared based on the actual
observation of hydrology by NEC.

- The reservo:.r haa a capac:lty of 1,028 MCM- at the. full
_water stage of 217.0 m above mean sea level, of which 180
MCM below the elevatlon of 160.0 m are not -_usable.

- . The water surface elevatlon of the reservmr is controlled
by appllcatlon of th@ operatlon rule curves, and. the
resexvoir ‘released water to meet various clemands requestéd
by IvWSS for water supply, by NIA for 1rr1gatlon and by NPC
for power generation,
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‘The. operatlon rule of the Angat reser\vorr was proposed by
two curves presentmg the ‘upper and 1ower l.'].m_‘LtS of the
water surface elevat:Lon by tlme , o B
ihe water surface elevatlon in the Angat Reservoa,r is not
allowed to. fall below the lower rule curve ‘at any given
time,

The water.-surface elevation in'the 'reser{roir is not )
allowed to rise, dur:mg the flood season - from the =
beginning of July to the end of October + above: the apper
rule curve unless the water release provided to. the main
power generators exceeds allowable carrying capac:rty of
168.8 cu.m/sec. (42.2 _'c_u._m/s'ec x 4 .gnjits)'_'.' |

Viater release for MASS water eupply is’ made through the '
auxiliary power c_;enerators giving first prlor:Lty to
_utlllzlng the reservo;Lr water, an and- is diverted at the Ipo
‘dam with an. average dlscharge of 22 Cu. m/sec-

Waterr release for irrigation' as we].l ‘_'as'for addltlonal
power generation is made through the main power generators
as long as the water surface elevation is above the lover
lJ_mlt of rule curve. . During criticaliy ary. peri'ods'Wheri.
actual inflow is less than that- expected in development of
‘the rule. curve, releases for 1rrlgat10n, m addltlon to |

- water. supply requlrement w1ll be prov:Lded unless the
_'resultlng resexvoir 1evel will. fall below the. rule curve
Otherwise the requ1red :erlgatlon releases w111 be cleared
in ‘the first place,. .. . . . - _' LT

Splllage :Ls allowed only when the reservoir level exceeds
the, allwable Hexmun stage, resultlng from. a huge :mflcw '
greater than the allmiable carry:mg capacity .of the power :
generators plus the storage capa01ty allowance at ‘the . '

time,
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. In addition to the releases through the main gehérators
and splllage ' 1nterrned1ate runoff ie avallable for

1rrlgat10n .

The existing émall irrigation systems totalling 100 ha in
the upstream reach of the Angat River use water from the

river.,

Of the sub-systems included in the AMRIS, the i‘ibagan Purp
‘Irrigation System diverts the river water upstream from
the Bustos Dam,

Prior to irrigation water diversion at the Bustos Dam,
same water releaces, as listed below, are made for the

purpose ‘of excludmg salt water,

Required Release for Salt Water Exclusion

Period Requirement
3rd ten days of February 6.0 cu. m/sec x 48 hr = 1,0368 MG
1st and 3rd ten days in March - do -
2nd ten days in April - do -

“Irrigation water is diverted from the river at the Bustos
Diversicn Dam and provided to the Areas served'by both the
Angat North and South Main CanaJ,s, and at the same time,

* to the Area served by the Maasim R_wer coverlng
considerable percentage of the demand,

Along the Maasim River upstream the-"Uppér MaammDam,

irrigated area of 183 ha receives the riivéf' water prior to
the AMRIS area. ‘ S ' '
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- In utilizing the Maasim water, the Upper Maasim Dam has
. the first priority of irrigation water ‘diversion while 'the
Lower and Third Maasim Dams have the second and thrd
pr:Lor:Ltres, respectlvely

~  In utilizing water supplemented from :t‘h'e Aﬁqat River,
prlorltles were given first to the Im:er Maas:Lm Dam, then '
to the Third and the Upper Maasnn Dams respec,tlvely

- In addition, 'cdrpﬁtation of pOssible pfsaaatich'af*pdwer '
was J.ncluded in the study by enploying the NPC corre.Latlon
curve of potentlal power generation agalnst dlscharge
given, with respect to water head available.

(5) eValuat-ion of Wéter'iaalaﬁoe 'Study o

Durlng the colirse of ‘the study various modlflcatlons were made
on the proposed rule curves until the sunulated results were o
verlfled 50 that all kmds of water derand Were satlsfa.ed The
proposed rule curves f:mally obtaa,ned are 111ustrated in Flgure L
3. 4—a. As is seen in the said figure, the proposed lower curve
almost follows the NWR(. curve and the upper curve was derlved from
the NPC curve. ' ' o

' No shortage of MWSS water supply'was: estimated throughout the

period of 11 years and; as shown in Fié]ilre 3.4-3, éstiniated 'power'
- production was examined taklng heed of the actual result reported by
t"lm - N . . N

1Nlth regard to” 1rrlgatlon, shortaqe of water occurred once _
durlng the most crltlcal dry perlod m 19?8 The total shortage of
J.rrlgatlon water was computed at 114" MM for Alternatlve Case—l and :
:'_100 MM for Altematlve Case-2 Furthermore from statlstlcal -
..evaluatlon, 1978 was exaruned as- the crltlcally dry year of ‘once 1n

more than ten years pIObablllty
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As the result of the water balance study, water surface

elevation in the Angat Reservoir was simulated as in Figure 3.4-4.

With regard to the proposed operation rule curves, additional
alternative case study was done giving the upper rule curve only
during the wet season from the begimning of July to the end of
October. Reservoir behaviour simulated is illustrated in Figure
3.4-5, and no significant difference was.investigated on the
accumulated amount of generated power. Further details are compiled
in Appendix A.

3.4.4, Facility Improvement Plan and Design

In order to cope with the problems investigated the Project
requires, the rehabilitation of the Bustos, Upper and Lower Maasim
Diversion Dams, construction of the proposed Third Maasim Dam,
rehabilitation and construction of irrigation canals and their

appurtenant structures as well as on—farm facilities
(1} Diwversion Dam
1) Rehabilitation of Bustos Dam

- Replacement of automatic operation mechanism and opening
indicators and this accessories for the six sector gates
is required so as to secure safe and easy cperation of the

| gates.

- To prevent and deciease silt sedimentation in the gate
cﬁanher, yubkber gaté sealer replacement is also needed
with repainting of the gate body. At the same time,
sedimentation_of soilg in front of the dam should be
excavated and removed to reduce siltation in the gate
chanbers.
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- In addition to the above, sufficient sideslope protection
of the river immediately downstream from the dam is also
required,

2) Improﬁement of Upper Maasim Dam -

Based on the findings obtained by the study,'gate installation
with concrete work related both Lo flood and scouring sluice way
should be reconstructed together with intake work as well as -
upstream and downstream river protections, while existing bridges on
the dam and downstream epron could be used with minor rehabilitation

work.

There are several alternative_pléns for the determinatibn of
gate type and gate span;éllocation from technical and econcmic
points of view. General compariSon_of‘the géte type was: discussed
and a rubher type gate was chosen,

As for the gate span allocation, river situation, gate lifting
mechanism and safety from flood were 1nvestlgated in addition to
economic aspect. - One of the advantages of a rubber type gate is
' that'gate.spah'could be lengthened: across the river. A single span
gate is more economlcal than a gate of two or more ‘spans and
consequently a single span rubber type gate was selected.
- In addition, scouring sluiceway is needed to control riverbed
‘material;. aid a slide type gaté was found to be the most suitable
since'thé requifed'gaté span -is very short. Existing.bridge could
pbe used with- minor rehabllltatlon works such as concrete -repair and
handrall installation. Protection work downstream was proposed by
means of constructing grouted boulder riprap. To cope with
-'1ncreased 1ntake dlscharge the intake fac111ty is also in need of

reconstructlon.
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~3) Improvement of Lower Maasim Dam.

Rehabilitation work needed to improve the Lower Maasim Dam
consist of replacement of floodway gates as well as scouring
slulceway gate., For the same Yeasons as discussed previously,
rubber type gate and slide type gates were chosen for floodway and
scouring sluiceway, respectively; Intake facility, downstream apron
and river protection would still be in use without ény |
rehabilitation work.

4)- pProposed Third Maasim Dam

The best dam site was found to be at a_pproximately 4,700 m
dovnstream from the Lower Maasim Dam. With respect to topogréphic
condition, depth of flooding water and various head 1039__,(39; the
regulating intake water level was determined at 4.0 m above mean sea
level. Through the conparative study on various types of gates, a
rubber type gate of two spans was proposed. .In connection with
regulating the intake water level, heightening of the Maasim river
dike was also proposed. by the Project. '

(2) Irrigation Canal and Related Structures
1) Rehabilitation of Canal -
- . Except- for a negligible part of the irrigation'canél,.a]mo'st
all the-canals in the Area are earth=lined. In many poiftior‘]s of
canal, SJ.ltatlon, erosion of side slope, weakening of’ berm and
‘weeding were investigated. Rehablln_tatlon is'to be progressed ori

canals of poor condition in terms ot 1nsuff101ent carrylng capacity

and water head.:_
‘a)  Canals:to be Rehabilitated

. Field :anestlgatlon was undertak.en durmg the course of '

the survey based ‘on the information and report collected from
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working 'st'ati'ons in the'Area. Consequently 1rrlgat10n canale :
to be rehabllltated are’ 1lsted as shown below. - ' '

“List of Cahais_- to'-be“Rekiebil_itated'

: o Length in- Need of Rehabllltatlon, km
Class of Canal De511t1ng Wldenmg -Helghtenmg © Others Total

Main 3.0 2.3 5.9 - 12
Lat./SubLat. = 68.5 12.8 - 68.5 - 0.2 149.9
otal - 7150 0 15 744 - 0.2 1611
(%) C@s) (9 (46)° L0y (100)

2) ,'Develo;'ment of Canal SYstem :ih' -',Expaﬁeion"z\rea

To feed 1rrlgat10n water 0. the newly expanded area, the '
ex:Lstlng 1rr1qat10n canals are to be extended or w1dened 1f
necessary. The follow:mg presents such 1rr1gat10n carals and the:Lr
requ:.red capa01t:|.es. ' '

Ex1st1ng_Cana1 to be Extended Or Wldened

Expan51on Area. R o Requ:l.red :
| Nahe & Acreage Canal o VCapacJ.tz Ietigth S
oo o hay t o e : ~{ems)- (k)
WS2-Ex .~ 90, - lLat. D, Angat SM.C Y 2.118-0. 113,-__None'= :
WS5-Ex . 60  Lat. M, -do- _ 1.021-0.,075 = ~do~
‘WS6-Ex.1 150 Angat N.M.C -0 - -0.187 —do— .
-Ex.2 230 . Tat,’A,. Feeder to Maasim .. -0.286  .—do- -
L SE%,3 0 900 1 U. Maasim N.M.C - ©3.318-1.212 5.7
WS7-Exi . 680 - Lat. B, Angat N.M.C 2.997-0,847 None
- Wg8-Ex,1- 178. . Iat, B, Bitokan Manok: - 0.340-0.222 1.5
0 & 2 416 Lat. C,.-do = . ©U00797-0.518 3.0
WS9-Ex i 466  Lat. D, D-1-A'ex.2, N. M. C ' -5,617-0.580 6.5
"WSl2fEx' 51310 o Lat. J, J-3-B, - a0 - ©1.305-0.386 13.5

Note "None" 'J.nd:Lcates canal capaca.ty 15 adequate to carry
' addltlonal dlscharge requlred 1n expanslon area;,.
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In total, about 57 km of canals are to be newly developed in
the proposed expansion area. These canals are to be designed paying
careful attention to required water head in the Area as well as to
available weter level in the existing canal extended. Service roads
shculd be-constfucted along the newly developed canals, and in order
to guarantee enbankment materials, side borrow pit should be
selected alohq the canal.

In addition, the same is applicable for canals with a total
length of eight kilometers which are newly extended within the

existing service area.

The unit discharge for design of canal was obtained from water
balance computation as the value of weighted average of irrigated
area multiplied by diversion water requirement by croppingfpettern
for the first ten days of February during which the value was the_'

maxinmm.

Unit Design Discharge for Irrigation

Area Unit Discharge
' ' {1/sec/ha)
N.M.C Of Angat, Maasim | 1.245
S.M.C of Angat | 1.255
T.P.T.P | ' 1.408

4) Proposed Feeder Canal between Bustos and Maasim

Befween“the Bustos Diversion'Dém.éhd the:Uppér”Maasim baﬁ}.fhe
canal allgnment is prOposed only on- the line along the Natlonal
nghway of Ballway to San 1ldefonso because of llmlted effect:ve f’
heads. Thls undulatlng sectlon, elevated between seven meters and-
20 m above mean sea level, would force the allgnment to be
meanderlng An slternative plan of a short—cut from the B.P.I.P
outlet of the North Maln Canal up’ to Sampaloc would create the
maximum cutting depth of 9.5 meter, and is not recanmgﬁbble.
Acccrdiﬁgly,.the alignment, in_prihciple, follows the line of
Lateral A and A-1, of the Angat North Main Canal._ |
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Iatefal A will-be:iﬁproved with widening, and the riew canal -
will be constructed along the Latefal Al shifting'the‘loeation to -
the mountain 51de, because in tho canal a hlgher water level is to
be maintained in order to preserve energy of water.

As a'resuit of'ﬁhe'study, e_feeder_cehal construction with a
total length of about 15 km was proposed.

5) Appdrtenantisffuctures_'

Appurtenant struetures to be rehabllltated or constructed are '
as followe ' ' ' . '

Appurtenant Strictures for Rehabilitation or Construction

_ L - Ex1st1ng Area SRR Proposed in

- -Structure Rehabilitation  Construction Expansion Area Total

R » ' {pcs) 7 Apes) o . (pes) - {pcs)
Check Gate o 46 6 s Y |
Head Gate : - 35 8. <13 BB
Parshall Flume . 55 3 9 . 67
Flume '~ : 6 L6 10 S22
Siphon = - . . 16 5. 19. . - .40
Drainage Culvert - - 2 -7 9
Road X'ing: - 48 o 27 81
Thresher X’ing - 2 2 4
Bridge . - 1 - . 1
Weir =~ . 16 - - 16
Spillway - : 2 - - L6
End Check 3 8- 19 30
staff Gauge 8 “ 6 - 14
Intake Gate = e S 1. A
Confluence . - S - 2 -2
B.C, X'ing T o 3 '3
Head Gate, only - ... - 56 =~ - T e e b6
Check: Gate, only 57 - - "= 57 -
:Rlprap SR Y v 4 D N .' - S - S AT o

' Measurlng Gauge 2,047 - L ::2,047
(3) :anfarm Facilities
Improvement and upgradlng of on—farm fac111t1es are proposed ;

for better performance of 1rr1gatlon ‘water dlstrlbutlon and -

'managenent.
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On-farm facilities consist of farm ditch, farm drain, turnout
structure with regqulating and measuring devices and others,

On-faym Facilities of Various Stage

. Farm Ditch Farm

' Stage - M.F.D S.F.D Total Drain
{m/ha) (m/ha) {m/ha) (m/ha)

Existing 17 26 43 13
proposed &/ 2003 40(14) 60017 16(3)

NIA Standard®’ 20 50 70 16

Remarks: 1/ Proposed by on-g01ng fea51blllty study for new
expansion area
2/ Recomrended by NIA in design crlterla for farm
level facilities

3/ Proposed for xmprovement in the existing area

Regardiﬁg farm ditches and drains, poor intensity ofithé
existing facilities is increased in the entire project area
‘including the new expansion area to, at least, minimum standard
density level in order to expect efficient water management and
distributicn. Location of the facility has checked based on
accurate information of topographic conditions, ard some will be
relocated.

Tmprovement and construction of turnout include rehabilitation
of gate system and elimination of'unnecessary facilities. _
.Rehabllltatlon of gate system contalns renewal of gate and’ neasurlng

device. Some existing turnouts, which are located along and.
recelving water dlrectly from the main canal, should be’ rearrangéd‘
and relocated for the purpose of easier operation and management of
irrigation water. ’ B ' '

Regarding structure, two types of turnout, narely, single.géted

~ with measurlng dev1ce and double gated of constant head offlce, are
recc&nﬁmded
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3.4-1

DIAGRAM OF WATER BALANCE
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3.5. Drainage Plan

There are two gorts of problem fegérdinglthe drainage systém.

" Surrounded by the Pampanga; Angat, Maasim and other rivers,'a'léfge
suhmerged_area-lies in the lower reaches of the service area where
frequent inundation damage occﬁrs; It is reported, on'the other
hand, that maﬁy local areas of relatively high elevation are located
along drainage creeks receiving local inundation mainly due to

insufficient drainage facilities.

To formulate the Project, two methods of apprdabh‘were
undertaken during the course of the study. One is the short term
flood analysis on a houfly basis by which the capacities of the
existing facilities were evaluated. The other is the long tem
water balance simulatibn on a daily basis, and by this, submerged
conditions of the Area were analyéed and possible plans for flood

protection were evaluated.
3.5.1. Peak Flood Analysis

- To estimate flood runoff discharge from the drainage basiﬁ of
the Project Area, the Characteristic Method, known as-a hydraulic
procedure to estimate flood runoff, was applied and hydrograph in -

each drainage canal or creek was obtained.
(1} Design Flood Rainfall

From the viewpoint of freQuencY and rainfall ihtgnsity, seven
day,consecutiVE'fainfall was adopted for'the_basis'of flood o
analysis. The annual maximan seven day raihfall_in the AMRTS area
in the past tenfyears_varies from 203 mm in 1973'£o‘§60'nn1in 1972.
As the design rainfall, a total of 551 nuﬂ7 days;of five yeét return
period was obtained after statistical evaluaticn. 10 determine
Hourly distribution'pattern of the.design»rainfall, the actual
pattern of rainfall cbserved in May 21-27, 1976 was selected.
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Annual Maxmum Consecutive Seven—Day Ralnfall

Year Month _ Date Ralnfall 1n mm
- 1970 Aug.fSep. . 26=1 . L 4_0_5_._6 :
1971 Oct. - 9=15 210.4
1972 Jul.-Aug. 27~2 759.7
1973 Jul. - 10~16. - 202,77
1974 . Aug. © 1117 6260
1975 °  Aug. ' o 8=14 237.0°
1976 May 121-27 564.5
1977 “Jul. CoI15<21 0 235.4
1978 Aug, . L 21-27 - °348,2
1979 . Aug. . 11-17 . - 297.5

Design Once in 5 years probability 551.0 -

{2) Flood Runoff by Characteristics

For the dralnage area of the Pro;]ect where low flat paddy area
domlnates and only small dralnage canals ex:Lst mechanlsm of ‘surface
runoff may fall into three parts, 1) behaviour of rain ‘water stored
on paddy plot, 2) behavmur of rain water whlch flows down on a
cslopmg surface and 3) behav1our of lateral mflows wh:l.ch flows 1nto :

such a small canal

The behav:Lou_r of unsteady flcws in open canal Wlth dlstrlbuted o
lateral 1nflowc‘ ‘along a cahal, as a s:.rrcpllfled stream condltlon ' was
Studled hydraulically to establlsh the baS:LC relatlon between the
rate. of 1nflows and runoff in’a canal or in a sloplng surface of the
dralnage area. Hydrographs in this smpl:.fled condltlon were eas:Lly
computed by the approximate method which utilizes the
c‘haracterlstlcs equation, in both 1am3.ndr and turbulent flows and
the hydrauhc (*haracter of hydrographs resultmg from: snnulated
:Lnflcws at a glven rate were 1nve5t1qated ' ' :

When Mannmg 5 type laws of re51stance ave’ used unsteady flc:w

in an open canal with a glven um.form rate of lateral 1nflcws wouldr
be expressed, for a practlcal purpose by the’ follow:mg equatlon |
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Az . 1"1/2' R“2/3 . Q mI{Qp D R R R N N | (1)

The method of characteristics ig applied to solve above
ecuation and the characteristics curve is given as follows:

ax 4t d . _d (2)
B - "'l - e *
1 an/aQ - PRQP q

where, A: cross-sectional area of flows

n: Maming's roughﬁeés coefficient
I:. water surface slope of flows
R: hydraulic radius
Q: discharge

K,P: constant
t: time

- X: distance along canal _
q: 1ateral inflow per unit length of canal

This means solving the equation (1) is'equiVélent to that—df
the following two eqﬁations on a characteristics curve expressed as
ax/at = AP/EK,

qdt = PKQp_l or gt = k¥ + constant ' ' (3)
gdx = A or g = Q + constant

The flow condition 15 glven for a glven magnitude of lateral

inflow, q, for constant = 0.
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When q= 0, it is expressed on a characterlstlcs curve that A =
constant and Q= constant = (A/K)l/p. The £low condltlon 15

therefore glven 51mply as follcws
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The time lag of concentration of runoff is generally recognized
to be remarkable for a drainage area mainly composed of low flat .
paddy because of 'storage capacity on a- paddy- plot. A paddy plot
. sorrounded by paddy d:l.ke with certain depth of flooding water can be
'regarded as a small reservo:Lr Therefore, the concept of simple -
reservoir operation could be introduced to take_mto account. the |
effect of rain water deposit on a paddy field.

A storage function is intrcduc_ed to calculate_ the. sp.'ecifio
runoff capacity from a paddy plot by the following equation.

dv.
dt

Where v and t denote storage on a paddy plot and t:re,
' respectlvely .

Computatlons were carrled out based on the proflle ana
cross—sectlon of each dramaqe canal or creek su:cveyed by NIA 'I'he
conputed peak dlscharges vary from 7. 7 to 9 0 11t / sec/ha dependlng
on the topOQraphlc or hydraullc condltlon of each canal/creek -and
'frcm thlS study the de51gn un:Lt d:Lscharge of dramage was determ:l.ned
at 8.0 lJ.t /sec/ha, aln‘ost correspondmg to that gn.ven in NIA S
design crlterla prepared for ten yeare probable flood . '

3.5.2. Flood Protect_ion ax_u_d Reduction_ of Inundation Damage_ _

“1In order to formilate the project concerning the possible flood
protectlon plane, hydraullc S:Lmulatlon of long term water balance .
study vas conducted on a dallv bas:.s for the submerged areas of the
both the Angat North and Sout.h serV1ce area. The s:mmlated resultu
were analyzed anmlng at evaluatlon of reductlon of . 1nundat:|.on .

-damages iny connectlon w1th beneflts and constructlon costs
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(1) Simulation Model

The flood'simulation’mddel is required in a strict sense to be
camposed of hydrological model and hydraulic model, The former _
corresponds to rainfall runoff systems, while the latter to runoff
flood stage system.

Sophisticated analytical procedure to solve the hydraulic model
involved in the flood simlation study have been advanced by many
authorities employing the most modern mathematics and have been
applied to the real problems in the field of engineering practice.

The fleod simulation study was undertakén however, based on
a ginple assumptlon of the hydraullc behavior in the drainage area

taking into con51deratlon the preqent condition of the study.

The conceptual definition of the lumped system of the reservoir
was employed to solve the present and/or propoéed conditioh'of the
drainage‘area within a certaih acceptable engineéfing accufaCy. The
+1low condition within the reservoir'SVStem is expressed by a
pseudo—dynanuc type of equatlons applying the equation of continuity
and the equatlon of motions subqtltuted by the tradltlonal formula
of discharge. Figure 3.5~1 shows the dlagram of water balance

simulation applied in the Project.
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- The general concept of the 1umped system employed here is
1llustrated below:

Inflow due to

“Rurioff from O\

Catchment = Qin\\\

‘Element I of the
Drainage system

- Outflow through Dralnage Pa0111ty
~from Element T to K = Qout

Elemant K
(2} Angat North Submefqed Area

1) Flood Protection Plans

Thé putpose of £lood. control by construction of protection dike
along the left bank of the Pampange“and Maasim Rivers is mainly to
avoid adverse flow from therboth-rivers as well as from the North
Candaba Swaitp; and to reduce ‘inundation water level and duration of
inUndétion'in'the-seiviCe_area.:- ' '

_ The follow1ng two alternatlve plans were studled as prototypes
for comparatlve purpose

PlaneAﬁ_ ‘ProtectiOh'dike‘waS'aligned'alcng'the left bank of

“‘the rlver just ‘on; the line proposed by the “Pampanga .
Delta Development PrOJOCt“ ) '
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Plan-B:  Alignment was put inside the service area up to the

line where existing irrigation facilities were

extended.

Figure 3.5~2 illustrates the proposed location of alignment,

So defining the prototype of each alternative plan as above,

they were further classified into several sub~cases for comparative

purpose.
Plan Case
Plan-A Case-1
Plan-B

Case-2

Case-3

Case-4

'Y}

s

Description

Prototype of Plan-A and B in which
only protection dike islconstructed
£o avoid adverse flow of the river
water. .

In addition to Case-1, the Maasim
River channel is inproved so that no
overtapping flow of flocd enters the
Area. . :

In addition to Case—l; drainage out-
lets situated at the end of major
drainage creeks, along the Pampanga
and Maasim Rivers, are improved
increasing their capacities to double
present capacity.

In addition to Case-l, pumping drain-
age systems are-intrbduced. This case
is further sub~divided into three as

follows;

Case~4~1: With pumping ca?acity

of 25 cu.m/sec

.~ Case-4-2:. - do - . 50 cu.m/sec

Case—4-3: - do -~ : 100 cu.m/sec
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the Area, such as’ dralnages, creeks dnd related structures, is

In every plan 01 case, mprovement of dldlnage fac;Lllt:Les in

1nev1tab1y required for the entire dralnage system

the hydraulic computatlons by err@loymg smulatlon model wexe

To examme the effects on controllmg 1nundatlon J.n the Area,

carried out with regard to various ccxnblnatlon of the above plans |

and cases.

eva]uatlons of Wthh some are swmern.zed as follows

Return  DPresent

.Alterriative Plan-a

" The simulated results were then put into t.he statl_,tlcal

" Alternative ‘PlansB .

Period Condition A-1 CA=2 . A-3 . B-l." B2 B-3 .
{1) Maxmtum Water Level of Inundatlon (m, above mean sea level)
2 420 3.60 3. 16e;'.f3 59 3.87 . 3.43 3.80
5 5.25 4.24 3,56 4,18 4,61 3,94 4.46"
10 5.88 4.60 - 3.80 4.50 5,05 4.21 4.85
20 6.47 4.92 4,00 4.77 '5.44 . 4,43 5.20
() Maximum Inundated Area (ha) - L _
2 8786 6,165 4,99 5,861 3,623 2,750 3,510
5 10,997 7,830 6,112 7,704 5,081 3,789 4,834
10 12,246 ~ 8,747 6,761 8,889 6,015 4,407 5,670
20 13,328 9,530 7,32_5 10,002 6,892 4,965 - 6,447
(3) - Maximum Duration of Inundation (days)
2 .41 - 25 25 .25 25 25 25
5 65 . 44 44 44 42 . 41 41
10 82 58 59 58 55 B3 .. 54
20 E 754 68 64 - 66
{4) Maxmrum Annual Total Duratmn of Inundatlo"l (days)
2 81 55 - 52 55 47 _;54f-' 56 -
5 e 79 - 78 790 8- 79 80
10 1400 - 94 © 937 9400 .93 94 93
20 163 106 - 107 - 106-. 103 106 104
2). EValuefieﬁ of-tﬁe[cdmﬁératiﬁéestudy N
Flom all of the ccmpu’catlons, _cmblnatlons of plans A and B

with Cases 1 to 3 were: excerpted and put 1nto evaluatlon.
_study ‘the followmg were clar:.fled '
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Acreage as well as peak level of inundation decreases to a

great_extent in any conbination of plan and case.

Duration of inundation also decreases to some extent but
the area still remains inundated causing a great degree of

damage when the Area is planted with rice.

Construction of the prqtéction dike contributes to
prevention of adverse flow from the rivers. Runoff caused
by the rainfall in the Area is, however, forced to
stagnate as long as the external water level 1n the river

excesds the internal level in the Area.

To prevent the Area from overtopping flows of the Maasﬁn
River, an overall improvement plan for the river is to be
formulated. (Case-2)

Improvement of drainage outlets situated along rivers

would negligibly affect inundation in the Area. (Case-1)
Case-1 and Case-2 aré therefore not recommended,

To expect the perfect effects of drainage by'pump;rpﬁmping
facility with a capacity of as much as 250 cu.m/sec is

required.

Increase in the river water level by constructlng the
protectlon dlke along the river was estxmated at 0. 30 m
and 0.21 m in the Pampanga River with plan A and B
respectively, and at 0,17 wm in the North Candaba Swamp,
during the flood which occurs once in every five years.
About 1,000 houses in the proposed river channel are
estimated to be relocated to the hlgher land.

Furthermore, about 540 ha of the existing cultivated afea
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along the North Candaba Swamp are newly damaged by
1nundatlon, recelv:mg negatlve benefit from the Prodect.

A top elevatmn of the protectlon ‘dike is requlred to be
8.1 m above mean sea levei 1nclud1ng 0 5 m allcwance as a

- free board, agalnst the estlmated maximm level of 7.53 W

Plan—Case

a-1
B-1
A1

B-1

A-4-2 —~

3

A—4-EX -~

in the Pampanga River Wthh corresponas to approylmately

once in 50 years peak lev_el_.

For the f lood of once 1n five years probablllty, the
requlred tOp elevatlon Wlll be 6.9 m and 6. 8 m above mean
sea level for plan A emd B respectlvely

'Combinat'“i'c:)h of ﬁhé"a'lscefﬁéii:iife plan A and B- and Case-1,

Case—4 Wd._, put 1nto economlc evaluatlon in terms of

beneflt and cost ratm

'B/C Ratio for Altémative Plans

‘Benefit ~ - Protective Dike - , /.' +_B/C
. Area  Amount = Pampanga Level Cost—— . Ratio
) @04 @Y B
2,100 7.7 Magimm  133.5  0.26
1,420 5.2 wdo- < 97.6 - 0.25
2,00 7.7 1/5 Probsble 931 0,38
1,420 5.2 . o~ 6L.3 0.0
3,000 11.3 =do-  293.1 0,14
¥ 7,000 26,0 - -do- . 1,258.5 0,07

Remarks: "_l_/  Cost includés bperation and mainten'ancé cost.

2/ A plan fummhed oy ponp of 50 cu.m/ sec.
. __3/ A plan furm.shed by pump of 250 cu.m/sec

‘Bo‘ch. Casés A-44 2 énd 'Aétl—Efx ; are. presentéd"to"demnStfate

. the effects of 1nstallatmn on pmrp::_ng fac111ty of B/C

' lratlo
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- Although cost of relocation of houses as well as negative
beneflt expected in the North Candaba is not included in
calculatlons, ‘the B/C ratio was very low. These are
therefore, not recommendable if there is no accompanylng

any improvement in the agronomy.
3) Inttoduction of Proposed Cropping Pattern D

Studies were made on duration, period and frequency of

-inundation Inundation in the Area is concentrated in four months
from July to October depending on the seasonal pattern of rainfall
observed in the entire Pampanga Rlver ‘basin, COVerlng the pericd
from May to July, which comprises the earlier stage of imundation,

occurrence and duration of inundation were examined.

Frequency study of 1nundat10n on a field of elevatlon between
2.0 m and 3.5 m above mean. sea level indicates that the perlod
termlnat;ng at the end of“July is suitable for the proposed cropping'
calendar;practically'acoéptable:in'the'smeetged area for wet season
rice. - The propoSed cropping pattern D was éo introduced, and the
study was tufthér_progreésed'basedﬁon this. '

Wlth app]lcatlon of this pattern, probable inundation oceurs in
- the Area more than 50 days after the rice is planted For the
purpose of theoretical comparlson, allowable depth of_inundation was
set at 0.7 m on a field planted with rice. .Probable'ﬁaxiﬁﬁnxwater
_level.of ihuhdation during pattetn D cropping period was obtained
after statistical treatment as follows.

Probable Max1mum Water Level of Inundatlon {nﬁ

Return e ..-.- :',l : Plan and Case s .
Period _ Prese'nt A-1 _ A-4-1 A-d=2 _B l B—4-l B-4-2

185 2.60 230 2.20 -

2 90 2, 2.05 : »

3 3.350 - 2,75 2.50° ° 2.30° 3,50 2,80 . 2.70
5 3.80 3.25 3.05 © 2.85 3,60 - 3.30 . 3.20
10 4.20 - 3.90 3,65 .3.45 4,30 3.95  3.85
20 5.00 4.55 4,30

©4.10 - 4,60 4.50
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Theoretical value Of acreage to: be possﬁoly planted was _
obtalned for cfelected ccmblnatlons of the proposed plans and cases,
adding’ Plan=C w1thout any plan of" protectlon dlke but only
acccmpanled by the proposed croppmg pattern—D ' |

Theoretlcally Poss1b1e Planted Area by Plan and (,ase

l /5 Probable : Theoretlcally Posmble Planted Area

Plan & Case Inunddtlon ‘Lowest Height  the Area. Expansion Total
o (m). - oo my 7 “tha}: - (ha) {ha}
0. Present ~ 3.80 - cased R e
1. A1 3,25 255 3,000 - 780 4,680
2. a-4-1%/ 3.06 2.35° 4,170 930 5,100
3. A-4- 22[ 2,85 C2:45°0 4,810 1,070 5,480
4. B-1 30600 0 2:900 7 3,260 - = 3,260
5. B-4-3Y 360 2.9 3260 - 3,260
6. B-d4-2 C3200 2,500 0 3,990 = 3,990

7. -3,80' o300 2,900 3307 3,230

Note: l/ W:Lth pumplng facullty ‘of: 25°cu, m/sec capac:Lty
' ~2/. '-—do- 50" cu.m/sec - ST : .

3/ Bs ex1st1ng W1thout é"'plan of 'p.r’otec't'ion dike
4/ The lowest elevation presently planted '.uth rlce

' durlng wet seagon

‘As is clear from the above, it is possmle to expect ae
* considerable’ amount of: benef:.t from the ex1st:|.ng area of mundatlon =
when the wel season rice is planted w:Lthln the frame of the proposed'f :

croppmg pattern-—D

* Consequently, for the sake of congervation, -the: Area of 2, 000
“ha of an elévation’ between 3.5 m and 4.5t above mean sea leve]_ qgo
reccxrmended to be: 1ncluded 1n the PrOjeCt T REPIE
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(3) Angat South Submerged Area

In the Angat' _Sbuth' service area, éllong the Labangan and 'Sé_mto
Nino Rivers, there ‘extends a é(')in.s.idérable. :sc:alé. of area which:
usually suffers from inundation., A protectibn dike will be
congtructed along the Labangan R,wer with a top elevatlon of 4.0 to
6.0 m above mean sea level, and with a stretch of five kilometers
trom Calw‘rplt to Hagonoy. Downstream part of the Area, along the
‘ Sc-nto N:Lno River from Hagonoy to Malolos, however, -is bounded by a
low elevated dike of around 2.0 m allowing adverse flow of river
water during high flood.

Also in the area, continuous high water levels in the river

prevent the inundated water from being drained by gravity.

As is c¢lear from the analyses prdgressed for- the Angat North
submerged area as wéll as from the sinmlated results of the pres'eht
drainage condition of the Area, to -prevénting adverse flow of river
water by inéans-of he'ightening the: exist_ing river bank -waoula not -

_ c_ontribute_ much to the improvenent of poor dfainage. condition uhless

puping drainage system is introduced, -

-Eédncxnic evaluation made also-indicated that CGstly plang of
such kind are not recommendable from the economic point of view,
since the submerged area is rather smal'_l-. in scale, as compared with
that in the Angat North, having a maximum inundation of less than -
2,000 ha. ”

-Consequently, the only plan acceptable is imprbvement of the
existing dra_inage-icr,eé_ks an_d related appurtenant s_t_:ructﬁres. cInc
this area',' in additibn to the ME', the drainage-ocutlets situated
at the end of major dramages are planned glvmg 2.0" times the .
cross-sectional area. Wlth this mprovement plan for the e}clstlng
drainage fac1111tles the Area would be Jmproved sllghtly on the peak
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level and area of inundation, and considerably ‘on the duration of .
The: probable dm\ensmns of mundatlon aftel mprovement are :

smm\arlzed as follows. : - " .
‘Probable Dmensmn of - Inundatlon (Angat South)

Return Maxmmm Tevel Inundatlon ' Maxmrmn Total

Period Labangan Area . Area:  Duration Duratlo_n':_-":'
(Year) - m - (m . (ha) o Aday): oo (day) o
(=008 (=70 (=1 (-23)-
2 2.83 11.32 1,180 17 Y
O (=0.03)  (-10) . (=8 (=21
5 340 . 1.94 1,90 . - 22 7T
002 10 (=10 (=200
10 3.5 2.0 . 1,980 - .24 86
O (=0.03) (=20 (=11 (=22)
20 41 2.0 2,00 . 26 95

- Note: Flgures in parentheses" .i_ndic;ate decrease. in comparison

w1th present flgure
3.5.3. _-Iﬁproirerzent of Drainage Systems 'andiFaci'l-ity, Demgn L

Regardlng msprovement in dralnage systems, no-large: scale
mproverrent plan lS needed Constructlon of proteotlon dlke along
- the rlvers 1s not reco:nrended J.n v1ew of constructlon cost and '
- beneflt c_xpectable Enlargmg the dramage outlets 51tuated at the
end of major dramage creeks is not tons:.dered because of no R
s:.gnlflcant effects on :mprovement of. 1nundatlon. 'I'o prevent the o
Area from the overtoppmg f].ow of the Maas;un RJ.ver, an overall '
was not adopted m the Progect Effect of :Lnstalllng pump fac:lllty '
is also: studled, but is not recmnendable g0 far as beneflt and cost

are concerned
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- Consequently, the thy plan acceptable for the Project is
improﬁément of drainage crecks and related facilities. There exist
many local portions which are affected by poor drainage condition
mainly due to insufficient carrying capacity and silting.

Based on the cross-sectional survey conducted during the second
stage survey for the Project, the available carrying capacity was
- checked against-the probable maxirmm dischafge df-once in five years
flood, and the proper crogs-gsection was glven to furnish the
Project, '

Determination of cross—section of drainage/creek to be
rehabilitated or newly constructed is based on the design unit
discharge obtained by .the method of characteristics at .0
lit./séc/ha as the design diséhérge against five year return period.
Regarding bottom width of canal, the hydradlically most effective
cross—section is to be recomended from the viewpoint of right of
way. In determination of depth of water, excessive cut or -
embankment is to be av01ded in view of the future siltation problem
Side slope of canal is taken at 1:1.5 both cutting and embankment .
In case where geological features are concerned, more gentle slope
is to be adopted. ' - A |

Based on the réquest in the field for rehabilitation and new
- construction, results of sﬁrvéys'as-well as_requiréd'carrying :
Capacity, the design was further'progressed ‘Drainage canals and
creeks that have to be rehabilitated or newly constiucted are

finalized as follows:

Drainage Canal/Creek to be Rehabilitated or Constructed

- Ien inm

Rehabilitated =~ 188,500
Constructed - 13,800
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Related structures of drainage/creek corr@rise drainatje' culvert,
check, brldge and flap gate Furthemore in connectlon w:Lth _
1rrlgatlon facilities, mphon and splllway are classrfled m thls '
category. A newly constructed drainage canal nust have its crossing
structures constructed along the. canal, WJ_th rehabllltatlo:n of
dralnage/creek ‘ on the other hand mprovement of related structures_
is also required. ' '

Among struotures to be mproved greater attentlon was pald o -
dam checks . sn.tuated along major creeks: equlpped wrth stop—logs,
which funct:l,on to keep the water level high for. the purpose of
_irrigjation water supply. Along the’ Bltokang Manok creek there emst
ten dam checks, oi which five were con51dered to be :meroved by
means of convertlng the’ stop log’ system to the qate system to serve

dual purposee, of 1rrlgatlon and dralnage.

Lonsequently, related structures in need of rehab:Ll:Ltat:Lon and

constructlon are llsted as follows

Number of Structu:r_es for Rehabllltatlon and Constructlon

Structure . Rehab111tat_10n Constructlon Total
- (pes) {pcs) Tpes)
‘Check Gate - - : T : -7 14"
Head Gate _ . - 3 T3
Siphon” S 1 2
Drainage Culvert o= 8. 8.
“Road X'ing . - - .. 6 -8
Thresher X'ing - 1 - L
Bridge o : 1 10 R S
Spillway = - L Sl 1.
Road:X'ing with Check - - 1 B2
Flap Gate T - ST
6 38 4

|
|
I

- Total . -1
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FIGURE 3.5-1  DIAGRAM OF WATER BALANCE SIMULATION
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PIGURE  3.5-2 LOCATICN OF PROTECTION DIKES
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3.6, Project Economy and Farm Develcopment
3.6.1. General

‘The palay is the major crop in the Area and will remain so in
the future. Since 1978 the introduction of upland cfop's to the
palay fields between dry and wet Seasdns has been actively promoted
and in line with this the proposed plan recomrends the alterhative
of Cropplng pattern C which introduces four dry season upland Crops
of com, green corn, watermelon and pole 51tao. This scheme is

envisaged to contribute a great deal to the improvement of farm
£Conomy .

3.6.2. Farm Management Program
(1} Input Requirément

In future with Project, input materials shall be increased
including labor requirements. Of the materials, fertilizer increase

plays a leading role. These are tabulated below in terms of amount

and cost for each crop.

*

Unit ' Rice _ S .

Input -and Trans- Direct Water—- Pole | Green Yellow .
Material Cost(?} planting Seeding melon. Sitao Cornm Corn
Seeds: kg 60 80 2 & . 15 20

. Cost 144 192 180 240. . 255 340
. Fertilizers: kg 350 350 450 350 250 450
Cost 820 820 1,253* 818 587 1,053
Agro- kg 37 37 - -~ a7 37
chemicals: Liter 2 2 . 8 20 2 4
Cost - 441 . 441 - 468 1,232 287 0533
Labor: cost 2,377 2,166 1,739 2,863 1,364 1,883
Total: Cost” 3'782;. 3 619¢, 3 640  7,673 12,493 3,809
Note: Labor cost 1ncludes “Land preparatlon.

Figures are added with costs of compost for watemelon '
and bamboo. poles for pole s:.tao. ' :

ITI-60



Intensive management with such increased :"thu{;-s will-asstre
sufficiently large harvest for farmers. It must be not.ed -however,
that ‘their financial sltuatlons are not: alWays good enough to-
satisfy the farm requlrement " In the future, upgraded act1v1ty is
indispensable‘ not 'on'ly in-technical guldance by the extension -
workers but also in financial assmtance through the loan systems

such as Samahang Nayon and- Masagana 99 Program.
(2) Farm Mechanization

After implementation of the Project, a considerable change in
the use of farm machineries is not ‘to be antlc:Lpated except perhaps

in land preparatlon and post—harvestlng. -

. Land.preparation being-pract'iced_ :'Ln the Area’is’ d_ivi;ied_' :mto ;
three types. Based on the-preSent number of machineries as well-as
working carabaos, the optimm proportion among these types would be’

as follows:

Operatlon Process Proportion (2) -
: S Harrowing Future' = Future . -
Type _ ~to: . - " Without: .. Withs -
No. Plowing Levelmg .. Project . Project
1.  carabao - Carabac - : 15 -+ s
2. 4vheel .
“Tractor - Carabac ~ -~ 20 15
3. 2-wheel - 2-wheel ’
Hand Hand . o
Tractor  Tractor . 65 80
Cfotal 100 -"_'i'c'o'

Althoucxh the proportlon for types 1 and 2 would decrease by
f:Lve percent, ‘carabaos should be ut_lllzed to cover 20 percent of the -
. whole. area.- The remalnmg 80. percent w111 be managed by contlnuous
-operatlon usmg 2-w*hee1 ‘hand’ tractor whlch has been apprec1ated by
farmers for its reasonab].e prlce as. well as better fleld '
: workablllty ' '
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{3) Farm @Labor Balance

Because of the slight progress in farm mechanization, the labor
requirement would always keep a favorable balance to the labor
source both from farﬁ:ers and lahdle_ss farm workers.  Even the c
highest peak which arises in November would not exceed half of the
monthly supplying capacity. Total balance in the Project Area is
calculated as follows:

Yearly Labor TForce and Reguirement
{Unit: 1,000 man-days)

Labor - Isbor  Future without Project  Future with Project

Source Force Requirement Balance Requirenment  Balance
Farmers 11,700 1,833 + 9,867 2,337 + 9,363
Landless Farm ' - | o

Workers 7,752 2,009 + 5,743 2,314 + 5,438

Total 19,452 3,843 +15,610 4,661 - 414,801

3.6.3. Agricultural Production
(1) Target Yield

Ylelds of r:Lce and other d1ver51fled crops can be expected to _
increase in the future con51derably with proper appllcatlon of
fert_lllzers and plant pesticides with upgraded field management,
provided the improved coperation and maintenanée schemes could be

realized.

With the most efficient as well as economlc dosageg as
‘mentioned above future paddy yvield has been predlcted by season.
. Expected yields of the upland crops’ to be grown in the cropping -
‘pattern C have been decided referrlng to the technical guldanr‘e
which is be:mg mtensa,f.wd through agrlcultulal extenvlon
actlv:Lt:Le_e.i Thése are arranged with: develo;_ment stage as follows:
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(Unit: ton/ha)

. I Foture wvithout  Future with
Crops .~ Season Present - Project Prqgect
Paddy: Wet - 3.7% 4,0 - 4.5
Watermelon Dry o
role Sitao ~ Dry .
Green Commn Dry .
Yellow Corn Dry

—_

5

- S 8
- i
. .

4

B b g OY
*
CaFAD e U

*”'Ayeraqe'yieid in the 1est five yeare'(1978 - 1982)ﬁif

As for the paddy y1e1d further predlctlon for each cropplng
pattern has been made by the Yleld dlfferences whlch w1ll be derlved
from dralnablllty of 5011 and’ land condltlons, grOW1ng perlod of o
rice varlety and plantlng'nethod. The paddy yleld llsted below 1s e
for the future with Project. '

" Paddy Yield with Project |
(Uﬂit:,,ton/ha)_ o
¢ Wet'Season .. 'ny"séa-Sdﬁ" :

Cropping = RiCé%  Trans-  Diréct ~ Rice® . [rans- - Direct
pattern - Variety Planting. Seedlng Varlety Plantlng Seeding

A L 46l 4L 71'__ L. 522 554
R A N 4J1_ - (Qﬂ&ﬁhﬁ@af
E

43 443 B 492 5.2
= e ey 512 544

% E F'ﬁefi§;maturing£h.L--_late'matﬁriﬁg
(2) Crop Prodﬁetioher.-

U31ng these target ylelds, total paddy productlon per one cr0p
' year is estlnated as follows- ' ' '
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(Paddy, 1,000 tons)

S Future without Future with - Difference
Cropping Pattexrn _ Project (a) Project (b) (b - a}

A 186 , 205 19

B ‘ 10 20 10

C o - - 11 | 11
D - 19 19

E | 42 45

The production at full sﬁage would increase by 62 thousand tons
or 26 percent over that without Project. 'In addition, upland crop
productlon of 25 thousand: tons can be expected in the pattem C
areas by diversified cropplng

3.6.4. i)roductj.on Cost

‘Due to the increase in input requirements for each farming
criteria, the production costs of rice shall increese by about 400
pesos per hectare, As a matter of course, a’ favorable balance w0uld
be kept by producmg more paddy, pari-lcularly in the dry seascn, as
the wet season crop is less profitable because of the extremely low

fam-gate pi:ice .

.Z\monq 'upland crope in the dry- season of pattern C, greén and
yellow corn 'bring similar benefit as paddy. While watermelon and
pole sitao leave a large. retum As a whole the net income will be
more than tw:Lce that of the other cropplng pattens. Detailed data
~are presented in APPENDIX C. '

' _3;'6.5. 'Prdce‘sisintj and_bhrketihg

The problem involved with paddy_probess:i:hg is that the paddy is
often dried under the sun. Paddy harvested in the dry season can '
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be dried sufficiently on the road or'conorete'floor,-whereas-the wet
season paddy cannot be. dried due_to-weather conditions;"

Paddy prlce is. partly determuned by- the ltvel of water content’
in paddy and therefore, the paddy harvested 1n the wet season is
often sold without being suff1c1entlj dried at a prlce lower than
the dry season_paddy. '

The ex1st1ng fa0111t1es for post—harvestlng, partlcularly the
mechanical: dryer for the wet season paddy, is far from belng
sufficient to ensure quallty paddy.

‘ There are three types of ccnner01a1 graln dryer avallable The
first type. w1th a flatbed of 2 -3 ton capacrty 15 sultable for
c00peratlve procurement by farmers. The second 15 of a c1rcu1at10n |
suction type of 3 - 10 ton Capac1ty, whlch may be 1nstalled in- an -
agr;cultural_cooperatlve. The thlrd is of a drylng bin type of 1-
20 ton unit:capacity and can be. powered elther with kerosene or rice
hull. - ' '

In case the last type is'adopted'at the government agency - .
level, 10 unlts of dryer and 4 units of -storage ‘bin will be
necessary;for one plant of 200 ton capac1ty,' TWelve plants of thls
size will suffice for the wet season paddy proauced 1n the Project . .
Area, harvestlng season Of which extends over 50 days. . The" :
1mplementatlon of constructlon system of NEA Graln Center is-
'expected_to be funded by:conce531onal;£orelgn loan in. the future.

In addltlon to the 1ncreased paddy productlon expected throuqh
the 1mp1enentatlon of thlS Progect nechanlzed drylng “ould )
51gn1flcantly contrlbute to the betterment of tarm economy

The.paddy comes onto the'market.through NFA'and local buyers.
However, the forner deals with only 20. percent and the 1atter with

the remalnlng 80 percent at a prlce constantly lower than - the

government support prloe..
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Along with mechanized drying, the expansion of market share by
NFA would significantly help raise the farm gate price of the paddy.

3.6.6. Demonstration Farm Sep-up

Through experience in the Upland Crop Project conducted in the
service area, a pilot demonstration farm should be operated under
the cooperative administration of NIA and BAEx. The major strategy

concerning- scale and budget would be as follows:
{1) Farmm Scale and Operation

location of farm:  Ten fams in six Working Stations where the
diversified upland crops will be introduced. Each farm has a size
of one hectare and is rented from the farmers who grow the wet

season rice by themselves.

Farming traials: Cropping twice only in the dry season from
Novembér to May. Crops are concentrated on
watermelon, pole sitao and corns with some
alternative vegetables such as mango-and

tomatoes,

' Demonstration trials are composed of cultural methods , water

managewent , fertilizer use, agro-chemical application and so on.

Administration: Sixteen (16) field staffs from NIA and eighteen
(18) from BAEx, totalling 34 are dep_loyéd in
co_néu:treht service for technical-guidance
necessary to conduct farming _'pra:c_:'tices and’
execution of'ektension' activities such as group
training courses and trial farm visit of the

farmers in the service area.
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{2) _inplementation 'Co_st
. _ . . : _ " (P per season)
Man power (Gasoline all_dvance) ' '33',1';2"0 B
‘supply and materials o 14,670
Sw~-total | 47,790
Total for 8 seasons o _ 382,320
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CHAPTER 1V. PROJECT IMPLEMENTATION AND OPERATION AND MATNTENANCE

4.1. Executing Agency anGVOrganiZation
4.1.1, Executing Agency

‘The major works of the Project consist of'thetrehebiiitetion ‘
and construction of Canals,'roads end'on—farm systems, and the .
institutional deve;opment inoludinglestablishment of irrigator's
association so as to_eXperiment_with partial-turnover'of'd-&-M works
to the TAs. o | .

The Natlonal Irrlgatlon Admlnlqtratlon (NIA), whlch has
prcﬁunent experlences in the projects elmllar to the AMRIS, 15
responsible for the execution of the Progect The exs.stlng AMRIS
Offlce, headed by Irrlgatlon Superlntendent v, w111 be reorganlzed
with broader capacity for successful implementation of the Progect

- The proposed organization shall be considered in the‘folldwing
three aspects _such as ~ordinary operatlon and malntenance works for-
the ex1st1ng system, survey and- de51gn and oonstructlon works, and
its supervision for system 1mprovement and: rehabllrtatlon and the

institutional development aspect.

These works and act1v1t1es have ‘a close relatlonshlp to. each
other so . that organlzatlonal structures shall ‘be- 1ncorporated 1nto
one executive body under the Irrlgatlon Superlntendent cum PrOJectt

Manager and the supervlslon of.Regronal_Irrrgatxon Directoxr, ITI..

Under the circumstances, the AMRIS Office of NIA is the
executlve body of the Project,. and the. Pr03ect involves. the e
relatlvely larger 1rr1gatlon system in its scale than the other s
national 1rr1gatlon ‘projects throughout the country.. After
complétion of the PrOJect therefore, full twmnover of operatlon and
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maintenance works to Irrigétors' Associations (IAs) will not be'ah_
easy tagk even if capable IAs are successfully established in the
near future. Accordingly, it is better to make an approach to the
Joint Operation Systems of NIA with IAs for the O & M works,

4.1.2. Proposed Organization for Project Implementation
{1} General

The proposed project organization of NIA ‘during the project
implementation wili'be established based on the following concepts.
..Major works of the Project are (1) to continuously perform in
ordinary way operation and waintenance of the existing systems (2)
to carry out survey, design and construction works inCluding'-
supervision of construction works for related system improvement and
expansion, and (3) to formulate irrigators asscciations and to train

beneficiary farmers in system management.

To perform these comprehensive activities, the Irrigation
Superintendent ¢um Project Manager, who heads the office, shall be
‘assigned direct management and supervision of overall project works.
He must work not ohly from engineering, operation ahd'maintenahce

aspects but also from institutional development aspect.

The project implementation will require seveﬁ years including
one year of preparatory term, considering the work volumes of
construction, especially time schedule of TAs establishment and so
forth, ' '

Major construction and rehabilitation works of diversion dams,
canal systems, service roads and appurtenant structures shall be
carried out on the contract basis,: whereas on-famm facilities and -

other minor works will be on the force acccount basis. -
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The program, which covers establishment of several number of
TAs, training of the farmers in the O & M act'ivities; and partial
turnover of O & M works to TAS, will be implemented ecccrding to the
timetable within the proposed project implementaricn:neriod.

In parallel with above—ﬁentloned prcgrese the Drdlnary
operation and malntenance works for the ex1st1ng fac1llt1es ehall
also be undertaken by the AMRTS Office staffe concerned

{2) Proposed Organization

- The proposed organization 'for project impleientation will be
formulated in the following fJ_eld on the basm concepts mentloned
above, and the chart is presented as Flgure 4.1-1.

The - orqanlzatlcnal structures and respons:.blllty in the
respective flelds are suzmlarlzed as follcms~

1) Main Office

Durlng the prOJect 1mplementatlcn perlod, one 1rr1gatlon '
eupermtendent office and four divisions will be organlzed in the
main office of Bulacan. Respectlve divisions have two to flVe

sections undex the division manager.

- Admlnlstratlve division Wlll have three sectlons, namely,
Prccurement ‘and Propertles, Personal Affalrs, and Bllllng
& Collectlon. ‘The lelSJ.OI] 1s in charge of procurenent ot
: materlale O &M of office propertles accountmg and
'cabhlermg ' perccnal management, bllllng and collectlon of
irrigation fees, and’ dlspos,al of collected fees in kinds
~and s0 forth.- ' S
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Construction division will consist of five sections,
namely, Survey/Design and Specifications, Construction
Supervision, Equii;xﬂent, Right of-Way and Budget Control -
and Evaluation.

The division will be responsible for survey and design,
preparation of specifi'cation_s and contract documents
inélud:ing cost estimate, construction supervision,
coordination between O & M and ID division, mobilization
and operation of equipient, repair and maintenance of
equipment., right-of-way, construction pl’anniﬁg, budget
control, and evaluation and monitoring of construction

progress.

Operation and Maintenance division will have two sections
of Operation and Maintenancé,_ and Water Control and
Coordination. The division will be responsible for
orainary operation and maintenance works inbluding the
Bustos Diversion Dam during project implementation
periods, giving instructions and training to farmers in
water managements, preparation and revision of water
distfibution schedule, and vecording, monitoring and

reporting on water management.

Institutional Development division will have two sections,
namely, Engineering Support and Farmers Organization. The
_diVision wi_ll be respc_)n'sible for negotiation and giving
ihstructio_ns to farmers in the on~farm development and
waté.r wanagerent, consolidation of p’ai_rceliation map and’
statement on the benefi_ciéry fammers in the Project Area,
documentation of _establishrrsent-_of IAs, pfeparatioh of
training progréms and its execution, e__va_luétion and

monitoring of progress of IAs establishment.



- 2) Field Office .

Two Zone Engineer__Office_s will be provided for smooth
implementation of integrated project activities.

- North Zone Engineer Office will be c:omposed ef four units;
Administrafi_on, ‘Farmers Organization , Diversion Daim, and
Canal and"Road' units. The office will be in charge of
operation and maintenance works _r;elaft_e_d" to Angat North
Main Canal, Upper and Lower Maasim diversion dam and BPI .
area, supervision of the activities of the No.6, 7, 8,9,
10,. 11 and i2 Working Stations cbncernéd -supexv:i.'sion and
control of . construction works. :Ln the service area,
coordlnatlon for 1nst1tutlona1 development aspect ln _
cooperation with the _Inetltutlonel_-: Development Division -
(IDD) of the. Méin Office, and colléction of irrigation
fees under the superv:Lsmn of Blllmg, Collectlon Section
in the Main Office.

- South Zone Engineer Office will be comprised of two units
of Ad:niniettative_and Farmers Organization, and 'Canal._‘ and
Road units,. The.. effice_ is in charge of operation and. .
maintenance works related to Angat 'Soui;_h‘: Main Canal ..
including TPIP and BPE areas, supervis':i_'oh of the
activities of No.1, 2, .3, 4 and 5 Workmg Statlons -

. concerned, supervmmn and control of constructlon wcrks
in the service area, coordination of the 1nst1tut10na1
and development aspect in cooperatlng w1th the Main _
oftlce 10D, and collection of irrigation fees under the :
supervision of Billing, Collect_lon ‘Section _m the Ma].n

_office.
- . The ‘existing 12 Working 'S"tatiene will -execute ordinairy
__operatlon and malntenance works J.n the:Lr service - areas

Aunder - supewmmn of the Chlef zone englneer and operatlon

and mamtenance d:l.‘V:LS:LOIl of wain office. In parallel with
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the above-rentioned activities, the staffs of working
stations will help with the collection of irrigation fees,
promotion of instituticnal development as well as
supervision of construction works in their service areas
during the Project implementation period.

3) Committees

The Regional Evaluation Committee will be organized to
supervise and evaluate the overall project activities including
institutional development. The committee members will consist of
Regional Irrigation Director 1II as a chairman, representative of
Farmers Assistance Department (FAD) and System Management Department
{SMD) in NIA central, Irrigationm SuperinténdentJV {18V} in AMRIS,
Division Managers of Operation of Maintenance and Farmers Assistant
bivision in Regional Irrigation Office~III. 'The Secretarist members
are Managers of Institutional development, Operation and
Maintenance, and Construction Divisions., Consultants will be

assigned as observers of the committee.

The Construction Coordinating Committee, on the other hand,
will also be set up to coordinate and evaluate the construction
planning, irfigation'plannihg in the proposed construction area and
its related systems and so forth. The comiittee will consist of
IS~V as a chairman, and respective division managers in the AMRIS
office. Furthermore, the chief of Budget Contrcl Section will be
assigned as secretary of the committee and the system maintenance
division manager in SMD and consultants will also participate in the

comittee as observers,
(3) Staffing Plan
A tentative staffing plan was studied based on the proposed

construction manner and period which are déscribed in the following

section that deals with climatic conditions, irrigation and cropping
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plans, ordinary operation and maintenance works, and schedules of

establishment of IAs and partial turnover of the O & M works to IAs.

The swmary of the staffing plan for the project 'in@ler_rentat'i'on is
shown in Table 4.1-1 and a detailed breakdown is prescnted in Table
B.5.2-2, in Appendix B. The following are primarily concerned,

1)

2).

3)

4)

>)

The muber of staffs of the administrative d'i'v'_isibn is to
be increased in the fields of right—of-way, contracting
and material procurement. ' '

Staff of the institutional develo;_fﬁénf division is to be
increased stbstantially so as to firmly establish the
system of education and training for the irrigators

associations' staffs and related beneficiary farmers.

It is vitally important for the Engineering support

section to consult with farmers on various problems,
especially on the on-farm development _S'cherré and
preparation of land property documents.

The staffs of the operation and maintenance division are
to be transferred from the existing O & M section in-the
main office to both north and south zone engineer offices

so as to effectively execute comprehensive field works.

The number of staff in the construction division is to be
incfeased in the fields of'design and eqUipr_néht sections
for the construction of on—farm facilities which will be

undertaken on the force account basis.

The staffs of both _the zone engineer offices will have to

be in charge of construction, operation and maintenance,

and institutional development works. . These key staffs in

the zone engineer offices should work out a future |
operation and maintenance work program under the
jurisdiction of NIA and instruction of IAs for the
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post-project works. The nuber of the construction
supervisors and their assistants are estimated based on
working. standards of one person per five:kilometers

of the proposed canal and road construction and assistant
cum surveyor for two supervisors per 800 ha for on-farm
facilities' rehabilitation works and 200 ha for new
on-fam facilities construction works, respectively; In
addition, the staff of respective working stations shall

asgist them during the construction pericd.

A total 138 personnel (84 persons for north and 54 persons
for south) as operaticn and maintenance workers to be
assigned, who are water management technologist and

ditch tenders, shall alsco hold posts as irrigators
association worker and their assistants. They shall also
carry out the ordinary operation and maintenance works
during the phase of the institutional development.
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FIGURE 4.1-1 ORGANIZA.TION OF PROJECT IMPLEMENTATION
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4.2, Project Implementation
4.2.1. ConStruction Method

- Ttems of constructlon works of the PrOJect comprlse '
constructlon dnd rehabllltatlon of. 1rr1gat10n and drainage - system,
road - network_s and on-farm _fa0111t1es. “fThe .const_ruc:t_lon of.
irrigation, drainage and road systems with éppurtehaﬁt'structures
will be executed on the'centraet basis while that'ef-on;farm
facilities will be on the force account basis taking into accotnt
the central government policy, staff mobi.lization ablllty of NIA
budget allocation as welr as’ forelgn ald in flnance, and necessary
cooperatlon with beneficiary farmers for the on~famm develo};ment.

Especieliy; the construction works'of the on-farm. facilities
.should be carried out w1th support from the farmers for: better
Lonstructlon, rlght of way, deternunatlon of canal allgnment and
farmers pdrtlclpatlon in the constructlon works. because pleVlously
AMIADP have had unfavorable response from the farmers. Therefore,
these works: shall be undertaken by the- force account basis for :

successful 1mplementlon of the Project.
4.2.2. Inmplementation Schedule
(1) General

The major works of the Progect con31st of the preparatory
works constructlon and rehabllltatlon works of the’ system,
_procurenent of equlpnent promotlon ‘of crop dlver51flcatlon,

_ estdbllshment of_lrrlgators _assoc1at1on and,partlal turnoyer_ef :
operation.and'maintenance[werk to irrigatersf_asseciatiohs, and

ordinary ‘operation and maintenance work for the existing systems.
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The period of project implementation is assumed to be about
seven years including about one-year of preparatory works such as
survey.detailed deéign and preparation of tender documents taking
into account the quantity of work volumes, budget allocation and
NIA's staff mobilization capébility, forecast of guick ?roject
benefit,; the period for establishment of capable irrigators®
association, training and educafion to the IAs' members, and partial
turnover to the IAs of the system management.

{2) Preparatory Works

_.The works will cover field surveys, geological investigations,
detailed design for construction and rehabilitation, and preparation
of tender documents. The detailed design of the systems except for
on-farm facilities and preparation -of related tender documents
should be completed within the first-projeét year-taking into
account the tender procedures 6f waﬁor construction works and
prOcuremént of equipment. In parallel with the progress of IAs'
egtablishment, detailed design of on=farm facilities will be carried
out not later than the commencement of the scheduled construction

works.
(3) Establishment ¢of the Zone Engineer's Offices

Both north and south zone engineer's offices will be located
for convenience in the Project site. The construction works of the
zone engineer's office buildings will be started_in the first

project year.
{4} . Construction Schedule

The construction worké ﬁili'be carried-out on the contract
basis for major facilitieé and-on the force account basis for'the
on-farm facilities and minor works related as ﬁentioned:previOﬁsly.
All construction work within the respective-working station areas,

as a rule, will be completed in one year as ‘shown in Figure 4,2-1.
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It is proposed to take six years for complet: on of the works in
view of the quant;tty of worke, expected projec:t beneflt and '_ .
establlshment ‘schédule of :erlgators aseocmtlona. A tentatlve
construc,tlon schedule is. :Lllustrated m Flgure 4, 2 1.-

(5) Procurement of Equipment |

- The construction equa.pment for the on——farm development Offlce
instruments for the progect mplementatlon, and operat1on and
maintenance equlpment for pOSt'"prOjEECt serv:Lces will be procured
under the Pro:}eot.r 'I‘he forrfer two :Ltems of the above shall be
procured in the early part of the second progect year S0 as to..
comence the project aot1v1t1e.. sxmothly. The other equ:meent will
be procured within the last project year. S IR '

(6) Institnt'ionel'beveloprlfrent' |

Major works J.n thls fleld r,onsmt of the establls,hlrent of
v1ab1e 1rrlgators assocz athIlS in the entlre Progeot Area and
upland crop demonstretlon scheme 1n the spec:Liled areas w’nere crop

dlvermflcatlon w1ll be conducted

The detalleo sohedule for eetabllshnent of IA° and turnover of :
0 & M servmes to TAs will be dlSC\JSSEd later 1n detall The target
is for major works will be c:talted frm the flI'St pro ect year, and
the first phase of the act:.va_tles w1ll be flnl shed 1n the thn_rd year -
and the second phase Wl]._L be con’pleted m the flfth year. The.,.
perlod of overall. IAS development c;cheme Wlll be proposed to three
groups as: :Lllustrated in Flgure 4,4, -2 L :

' On the other hand p:;.lot establlshment and promotﬂon of _
demonstratlon works or the crop dlver51f1oatlon shall ‘be :Lrnplemented
-as early uS poss:.ble in the second pro:lect year and 'the nurxber of

pilots 1'3 planned at each proposed area with scale of about one -
heotare. ' ' B ' ' ' ' ' '
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{7} Consulting Services

The consulting servn.cec; to assist the PhJ.l:Lpp:me OfflClalS
concerned in design, preparatlon of tender docuxrents, supervmlon of
construction work, and institutional developent shall be
necessarily commenced in the first project year, and the consultants
personnel both foreign and local will render services up to the
completion of the project works.

4.3. Operation and Maintenance
4.3.1. Strategy of Upgrading Operation and Ma'intenanc_e Structures
(1) General

$ince the period of the Bureau of Public Works Irrigation
Division from which NIA evolved originally, the national irrigation
systemc“ have experlenced a history of tremendous progress achieved
through technical innovation. Of more than one _hundred and twenty
national irrigation systems in the coun_try; AMRIS is especially
known for its most advanced status where irri'gation'facilities have
been implemented up to the turnout level. Its organization and |
staffmg for operatlon and rnamtenanCe of the fac:.llt:i,ez, are quite
sufficient from main office to field level excellmg by far other

e_xamples in foreign countries.

In such govermnent-lnltlatlve enterprlses, hwever, some )
constraints were traceable in developmg 1rr1gated agrlculture under
a standardized fonmlatlon. Partlcularly in the 1rr1gat10n
projects, the benefits are . limited to the specific fammers who can
utilize the water. The situations is- dlfferent from that of pUbl.’LC
‘L'ltlll‘LleS such as natlonal roads and river pro;;ects whlch beneflt a

number of unspec:.fled people. ‘
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Therefore, the turnover of some parts of the éXpénditufes
needed for project operation and management from the authority
concerned to the beneficiaries will gradually be realized during to
the development stage. of the Progect ‘This is especially so in the
maintenance of irrigation facilities for which beneficial farmers
should be responsible. Many of ﬁhe problems of O & M of the NIA
systems'have appeared to be derived from these circumstances. These
problems would be-solved through steady efforts made by the both
sides because a one sided solution of them is not expected.

Rased on the present sUrVey.énd discussion with officials
concerned in the AMRIS Project Area, the constraints and needs with
the Project are pointed out in the following paragraphs from the
view points of physical, ordanizational and financial aspect, and of

agricultural development.
{2) physical Improvement Aspect

For thé better water managenent, neceésary irrigation water
must be allocated up to the terminal facilities in.proper gmounts as
well as at proper time; excess water shall be drained Qutj
adequately.: Upgrading the'irrigation_efficiéncy is very importaht
for effective use of the limited water resources and_expahéion of
service area. For this purpoée to be realized, the first neceésity
is to keep the facilities in the Area in a satisfactory cdndition S0
as to enablc proper water management; AMRTS is not an exception
of present 0 & M status being unsatisfactory, being affected by the
continuous.fiﬁancial deficits. It will be necessary to intensify
the facility.maintenancé wérkﬁbj'reasohable re~ailotmént_of the
limited ahnual budget. The . bettér Watér'management would be thus
reallzed gaining the confldence of farmers in the PrOJect. Aside'
from this, there may be another Way of" ba]anc1ng the budget for
malntenance of the roads by requeqtlng their: authorlzatlon as publlC

barangay roads unaer the current road law system.'
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(3) Organizational 'Aepect

Present AM?RIS offlce organlaatlon and’ stafflng seems sllghtly
'excess:Lve canpared to the NIA worklng standard Accordmg to the
standard, the number of water management technologlst (W.M. T) and
ditch tender (D T) shall be one person per- 750 ha of service area
and each 3.5 km of 1rr1gatlon canal respectlvely. e

Solution of one of the majof. constraints which have been -
affectmg the NIA‘s operatlon and maintenance struotures is to -

reduce personnel service cost wz,thln reasonable worklng capablllty

In order to reallze the said purpose, partz,al tumover to the
irrlgators association of the present O & .M work conducted by NIA
will be able to decrease its fmanmal o & M expendltures currently
borne by NIA., Espemally dlfferent from the fac1111ty construction -
investments, implementation of O & M muet be understocd by farmers

for its dlrect effect on thelr farrrung pract:.ces. -

First of ail in realizing the ‘long: 'ter!n'proé'p"eCt ; the"fe'mlers

shall be 1nstructed to organlze 1rr1gators aSbOClath}nS step by step
by themselves. _ In thlS connectlon a: useful reference is. the Farmer
Irrlgators Organlzer Program (FIOP) wh:Lch has. been conducted in “the
 BMRIS Area. Reierrmg to thlS pllot schemeg the flrst step shall be
aken to form. 1rr1gators organlzatlons durlng the pro;}ect ' '
1rrrplementatlon, in which a- jomt operatlon ‘of the faCllltleS w1th
famere will be smocthly. carried: out. - With the Irrlgators L
Assoc1atlons (1as) establlshed the part1a1 turnOVer of the
facilities! O & M shall be rnade possmle as the second step which
might also give some. favorable changes in the organlzatlon of . NIA
' Offlce. For ins tance, ordinary tasks will be smpllfled and o
computerlzed in order to uporade management efflclency
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(4) Agricultural Development Aspect

By means of the improvement of existing irrigétion facilities
in the Pr03ect Area; great strides in agrlcultural productlon shall
be anticipated as a result of stablllzed allocation of 1rr1gat10n
water and the development of expan51on areas as well. Increased
cropping intensity derived from efficient use of facilities and
water source will contribute to overall increase not only in paddy
production but also in output of upland crops which would be
diversified in some portions of the Area in the dry season. The
farmers will be favored with a higher income sufficient to pay
irrigation fees and to provide for necessary procuremeﬁt such as

farm machinery,

Tncremental collectable amcunt of irrigation: fees will be
expected to be about 3.5 million pesos resulting from the increased
cropping intensity and production from the proposed expansion area.

(5) Financial Support Aspect

Overall expenditures for operation and méintehancé'bf the
facilities under NIA irrigation'system are to be balanced with the -
irrigation fees coilected ffom the beheficiary farﬁers ‘The
irrigation fees shall be paid- from the benefit obtalned by the

farmers through the irrigation water supply

From the viewPoiht'of public utility. of'these'rOads Setving
many unspec1f1ed people, it should be: urgently 1nvestlgated how to
requebt ‘them authorized' as barangay roads and to. ‘obtain government '
flnan01al support Slnce the minimm width' requlrements of the
barangay road is deflned to be seven neters, ‘some alleviation of ‘the

ex1st1ng road law is - necessary.

‘In:ofder to decrease the O & M costs, the inevitable budget for
the repair work of facilities:whén damaqed by'natural disasters such
as ty@hoon and heavy flood shall-be'requested,also'to be sﬁecially
accounted as the government's responsibility.



(6} Execution of the Strategy for the Physical Improvenent Aspect.

Malntenance of the major and on-farm fac111tles in the Progect-
Area is 1nsufflc1ent to perform proper water management and to
obtain famers confidence in the 1rrlgatlon.serv;ces, ~In order to
improve the operation and maintenance structures of~£he'Project,. '
consolidafion of the facilities is of vital imporfénCe;

1) - Diversion Dam -

Major works of the rehabilitation are renewal of £lood and
scouring sluice gates, gate operation mechanism and dam*s'apront_
protection so as to operate and_maiﬁtain the structures easily. .Thé
Third Maasim Dam shall be_néwiy[dénétrﬁcted for stable water- supply
to the service area instead bffthE-earth dam which is ten@orarixy
constructed every dry season.

2) Irrigation Canal and Appurtenant Structures

Majbr requiremebts of the systems are desilting,.réshapihg angd’
heighteéning of the canals as weil as improving'structures.eSpécially
gate syStems'at the headgates and turnouts.. In order to. upgrade
lrrlgatlon eff1c1ency, reduction of water leakage from.the canals :
and proper water supply to the Area through the 1mprovement WOIkS'.
is a v1ta11y 1H@ortant component. Improveﬂent of gate systems at .
the headgates and turnouts and renoval of 1llegal turnouts are
rmainly to upgrade 1rrlgatlon eff1c1ency and effective utlllzatlon of

water resources.

3) Drainage Canal and Creek:

Most dralnages and creeks in the area. Heander through the -
lands; cau31ng sone restrlctlons on the carrylrg capa01ty The

majority of dralnagesgandLcreeks,requlresﬁdeslltathn, wh;leisdne'
are to be widened or newly constructed. Approximately 2,000 ha of
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the wet season crops can be expanded by those improvement and
slight change in the cropping calendar.

4) Sexrvice Road

Consolidation of road nemorks is one of the main components of
the Project in order to operate and maintain the project systems
adequately, to use hauling agricultural inputs and productions. Aall
proposed roads shall the paved with gravel so as to remain passable

during the wet season.
5} On—-fam Development

Adequate provision of the on-farm facilities will be expected
tc contribute to thesé area development and upgrading farmers
attitude toward O & M works.

4.3.2. Operation and Maintenance Work
(1) General

In order to realize the aforementioned strategy of the
'upgrading of operation and maintenance structures, one way is to
gradually turnover operation and maintenance work of the national

irrigation systems from NIA to capable irrigators' associations.

_ As discussed prev1ously, full turnover of operatlon and
maintenance work to the Federation of Irrlgators Aqsoc1at10n (FIA),
which will be formed as one organlzatlon within the PrOJect Area,
seems dlfflcult within a short perlod hecause the scale of-the
system is qulte large. Therefore, Ju:tnt operation and maintenance
works will have to be adopted in the Pro;ect Tor the time’ belng

T?manethod and tlmetable on the establlshment of capable  ”

1rrlgators assoc1at10ns in detalls w111 be discussed in the :
paragraph 4,4 of this report. The establlshment of J.rrlgators'
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associations, however, should be developed gradually considering -
farmer's ectivities and the stream of consciousness through careful
monitoring and evaluation. |

In this connection, the st_:tidy on__organizaltiohalrjm;irovement of
operation and maintenance works for the 'sy'stem'-.was.'c:-enduc'ted_' based
on the following phasing plans. First step of- the study is the
optimum sizing of NIA organizétidn and its' Staffingf fdr the
developed systems which will cover about 35,060' ha of the service
area by the systems. The second step of the study is joint .

_operation plan between WIA and IAs which will be established at the
time of the project implementation., The first: step of the study was
already da.scussed in paraqraph 4.1,

(2) Optimn Sizi_ng, of AMR_IS_ Organization
1) AMRIS organization for post project

The AMRIS Office orqam_zatmn for post project \»1111 be -
reorganlzed to decrease its capacity and number of staffs sllghtly
from the project Q;gsnlza_thn of the .mpler_nentatlon except for the

construction division..

'I‘he prepesed 6rganiza£ieﬁ of AMRIS Officc after cmpletion-of
the constructlon works is almost. the same as before progect
orgam.zatlon as 111ustrated in. Flgure 4.3-1, . Spemal attention for
the re—orgamzatmn should be | paid to the jnstitutional development :

section and the repalr, mamtena_nc_e section. .

Major nr;provenents of the pr0posed organlzatlon are to abollsh -
constructlon lelSlOl’l ‘and to transfer the rlght—of-ﬂway sect:.on to '
the adnunlstrat:r.ve sectlon, to combine - system opelatlon and water
control/ coordlnatlng work such as a section, to strengthen the
system mamtenance works such, as the section of repalr and
_mamtenance and Lo malntam the North and South zone engmeer s
‘office functlonmg as channel orgamzatlon between AMRIS main off:Lce
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and farmers concerned so as to train, educate the beneficiary
farmers on the O & M works at field level and collection of
irrigation fees. Furthermore, bill and collection section, and
institutional development section should maintain their function
continuously because the sections will have to take care of the
educational and promotional aspect on upgrading water managémeﬂt
techniques, irrigation fees collection and irrigators' associations

management.

Arccordingly, proposed organization of AMRIS Office for post
project has cne Irrigation Superintendent Office and six sections,
namely, Administrative, Bill and Collection, Institutiona'l
Development Operation and Water Control, Rgpcur and Maintenance,
and h.qulpment and the North and South Zone Engineer's Offices,

Their duties and responsibilities are almost the same as the

organization of the project implementation.
2} Optimm Number of Staff

The number of staffs of existing AMRIS Office as of July 31,

1983 was teported previously in Chapter II of this report, In May
1983, personnel audit of AMRIS was conducted with special emphasis
on the daily pOSlthl’l.; by the study team of Managenent Services

partment {MSD) in NIA Central.- Acc:ord:i.ng to the MC No.2, 1982
which prescrn_bes the work standards for for watermasters (WM) or
water management technologlst (vMT)” and ditch tenders (DT) these are
750 ha of irrigated area per WM/WMT and 3.5 km of canal per DF.

The following table indicates existing, MSD recomwendation, and
estimate nurber of staffs. ' ' ' ' A
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. Designation = Existing MDD Bstimate (1)

Office of I8~V 6 6 6
Administration 25 28 25
Bill of Collection 20 . = 21 20
Inst'nal Develop. ' 6 -1 6
oO&M . - 350 - 267 274
Water Centrol C. 11 11 11
Equipment: - 23° 42 46
0 Total 44 382 388
Difference - - 0. (~)59 (=)53

The number of exiSting staffs exceed the MSD recommendation and
estimate (1} by 59 aid 53 persons; res‘pect'ively." The staffs ’of'(")v&
M section in the field level have been greatly decreased fo].lowmg
NIA working standards from 350 to 270 in total, On the other hand,
the nurber of staff for post pro;ect will be 1ncreased to about ‘434 '.
because the ‘service area including new expansion was_ increased to
about 35,000 ha.  Comparison table of existing and post project is

- Designation Existing ‘Estimate (1)

- Office of I5-V.. ) 1 A
Administration - 25 17
Bill & Collection _ 20 22
lnstltutlonal ‘Develop, . 6 C23
o&M - 350 - 5 [ T
Water Control Coord. 11 12 .
' Equlpment ' CLR23 - 44

‘Tokal ~ - o441 434

- Froﬁi the above_téble ; the -t{_:')_tal number_of 'ste_f-fs' for: t_he post
. project phase' 1s almost’ the same as ‘existing. staffs m total.
Special emphas:Ls was placed on 1nst1tut10na1 deVelopment and
equlpnent staffs in order to instruct capable IAs and strengthen g

systens: maintenance: works
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3) Phasing Plan on the Partial Turnover of the Operation and
Maintenance Works

The partial tumover of O & M works to the Ins will be
conducted gradually after capable_irrigators' association was formed
in the entire proiect area. Proposed organizatidnal_set“up and
development scheme of the assoeiations will comprise two phases; IAs
formation phase and Flas formation phase. Former formation is up to
sub~lateral canal from terminal group with 240 associations in the
whole project area. The latter formation will federate six to seven |
IAs up to lateral canal basis serving about 1,000 ha of beneficiary
area. These groups will be formed to about 34 federation -of
irrigators,associations_as_the future target of institutional
development.

. In this connection, organizational structures and staffing of
the AMRIS Office at the time will be slightly changed to decrease
its office capacity and staffing, The nunber of staff in the AMRIS
Office will be about 324 persons after partial tuwrnover to TAs and
about 200 persons after parfial turnover to FIAs. On the other
hand, the proposed mumber of respective IAs staffs will consist of
about six to seven famver 1eadef, who will be nehbers.of the board
of director, and a few officers. Therefore, the total nunber of IAs
staffs concerned will be approximately 2,42? persons.for IAs
formation and akout 1,756 persons for FIAs formation.

4) Joint Operation and Maintenance Works

After establishment and development of capable irrigators'
assoc1at10ns An the entire.project area, partial turnover of -
operation and.mauﬁxxmmce works of the. systems can.be expected up to
the sub~ 1ateral canal basis for the time being. Respective 1As
establlshed will cover about 150 ha of service area W1th about five
terminal groups on average. The O & M works territories of NIA and

IAs for irrigation systems are described as follows:
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Irrigation System  NIA IAs  Total

Diversion dam 4 gités - 4 zifes
Punping station . 3 sites . - 3-giteg -
Main canal 47 km - 47 km
1ateral . 184 ¥m © 5% km 243 km

Sub-lateral - 107 km - 384 km - 491 km

. The joint_O & M works scheme of phase-1.in detail is shown-in .
Table 4,3-1.. The.averagercanal_1ength”to be maintained by 7
respective Ias is about 1.85 km. The IAs Will'elsb”operate furnouts
along;main,ulateral'and'sﬁbelateral canal, and will carry out O & M
workion_the on-farm facilities within their service area of about
150 ha.

4.3.3. . Operation and Maintehance_Cost'

Operatlon and malntenance costs of the PrOJect durlng the last
three Years from 1980 to 1982 are sunmerlzed as follows

(Unlt" "81,000)

S 19800 ¢ o 1981 1982
Ttem = Ampunt __% ~Amount . %,_-“ Amount %

persomicl service 5,250 < 70.2 - 6,386 ~ 70.2 ' 6,244 66.7
‘Pawer, illumination. 1,538 . 20.6 1,415 16.2 . 1,738 18.6
Other expenses 697 9.2 924 10.6 1 373 14 7

Total = - “"7;485"160;0' ':Slvésf 1odJ0""9 355 100 0

It is easily understood from the table that shares of personnel

services and power for pumplng statlon 1nc1ud1ng off:ce 111um1natlop'-'

'charge reached about 70 percent and 18 5 percent, respectlvely._
Wlth 2, 2 percent for materlal supply for systenlmalntenanCe,
'malntenance costs con81st1ng of operator wage for eqqunent 'fuel
andlnaterlals consuned only ten percent more or 1ess of the total
_annual eXpendltures - ' S e

A reccnnemded approach to 1mprov1ng the operatlon and L!*

malntenance werks 15 to prov1de a sufflclent malntenance budget



allocation in order to keep the system in proper. condition, supply
the water to the farm land flmely and equitably, SO that NIA can get
farmer's confidence for better 1rr1gat10n services,

To increase budget. allocation for maintenance work within the
limited amnual budget, efforts shall be made to realize the
followings.

1) Increasing crop intensity which will increase amount of
collectable irrigation fees, resulting in higher amount of
total collected irrigation fees.

2) Increasing collection efficiency which can be expected
once the farmers realize the benefits of petter maintained
irrigation systems under the active collection of the fees
by the NIA and IAs.

3) Cost reduction of operation and malntenance works
esp901a11y in personnel services which can be expected by
utilization of computer system to simplify regular tasks
and by partial turnover of the operation and maintenance
works to IAs.

The ptospected annual oﬁerétion ahd,maintenance costs based on
the staffing plans for before and after partial turnover to .the IAs
are presented in Table 4.3-2, and the summary is described as

 follows: o
. {Unit: 21,000)
o KR After Turnover
Description Before Turnover. . NIA -IAs = Total
1. Persomnel services = 6,468 ~ 4,900 - 1,822 6,722
2. Power illumination 1,738 1,800 - - 1,800 .
3. Other expenses 1,374 © 1,530 3,040 - 4,570
Total ' 9,580 8,230 . 4,862 13,092
Service area = 34,965 ha 134,965 ha 34,965 ha 34,965 ha
O & M cost per ha - 0 274 o, 235~ 0.139 1 0.374
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4.3.4.. Collection of Irrigation Fee
(1) ‘Beneficiary Fammers' ability to Pay the Irrigation Fee

According'to'the NEDA Resolution No.zD'(Series,of 1978),
“irrigation fees are to be‘established at levels that will provide'
for total coverage of worklng expenses incurred in the operation and
maintenance of irrigation systems",

. Current situations of collected fees and actual expendltures of
AMRIS are tabulated as follows '

1978 1979 1980 - 1981 . 1982
- Collectable . (B) 6,281 7,940 - -8,835 10,046 -10,837
Expenditure (C) 6,195 5,280 7.000 . 8,157 ~-.9.363

Ratio A/B (3) 58. 5% 52 . 63 61
B/C (%) © 101 . 150 . 126 . 123 116

CA/C 8 59 85 66 78 71
Note:_'Unit:is thonsand pesos

The percentage of. collected fees to collectlble fees and L
'collected fees to actual expendltures for the last flve {5) years‘
from 1978 to 1982 are about 58 percent and 72 percent on the '

average, reqpectlvely.

Accordlng to the farm econoy. survey conducted by the team,
percentage of 1Lr1gatlon fee over dlsposal 1nmtne whlch is the
dlfference between gross 1nCOme (faxnllncome + off mfarm 1ncone) and
: eypendltures (productlon cost + llVlng allowance) is 10 2 for lease
holder, 5. 7. for: amortlzlng owner ‘and 5.5 for’ owner operator It lS_
concluded that most benef1c1ary farmers can pay 1mposed 1rr1gatlon-
fees so for as they are harVestlng paddy w1thout any caldmlty
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(2) Prospect of Collectable Irrigation Fees

Collectable irrigation fees of the without and with project
based on the NIA standards are estimated as follows:

Wet season - . Dry season -

Ttem Paddy Amount Paddy Amount:
. (ton) (81,000} (ton) {B1,000)
A. Without Project |
Gravity area (29,113 ha) 2,099 3,778 3,938 7,088
Pump area { 2,373 ha) 356 641 » 593 1,067
Total (31,485 ha) 3,455 4,419 4,531 8,155
B. With Project _
Gravity area (32,592 ha} 2,420 4,356 5,564 10,015
Punp area { 2,373 ha) 356 : 641 . 593 1,067
Total (34,965 hay 2,776 4,997 6,157 11,082

_ tncremental collectable irrigation fees are estimated to be
about 3. 51 million pesos as the surplus between W1thout project
amount of 12.57 million pesos and W1th project amount of 16.08

million pesos

on the other hand requlred operatlon and,malntenance costs for
before and after partial turnover of O & M works are already
discussed in prev1ous paragraph The collection efflclen01es of

irrigation fees are estimated as follows:

{Unit: 81,000)

p Ttem . Before Turnover' AftereTurHOVer
Collectible fees (&) . 16,079 - ..16,079
Required O & M cost (B) 9,580 - - : 13 092

Ratio (c) = (BY/(A)x100 - 60 - O 81

The current collection efficiencies of irrigation fGQng.
inoluding'back accouﬁt fees are aboﬁt 60 percent,  From the above
-table, the target collectlon efflolency can be expected to increase
to about 80 percent in future if the proposed ‘expansion area of
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about 3,500 ha and c¢rop intensity of 182 percent céuld be developed
or realized.

(3) Collection Procedures of Irrigation Fee

1) Basic Policy

pPolicy of the irrigation fee collection after capable
irrigators® association is established shall: adopii following

concepts.

a) -Irrlgatlon feeg shall: 1nclude the tee for NIA'
requirenents and the annual operatlon costs for TAs.

b) " The benefa.clary farmers shall pay- the amount of NIA
S requirements. for their programred areas in’ the’ respectlve
- ¢rop seasons in: advance ‘before starting the crop.

c) Advanced payment shall be cl'eafed'of-'f by the Ias based on
the actual ;p_lanted area at _thé harvest -period. '

-d) © The IAS shall: keep and depoqlt the fees collected from the
beneficiary: farmers Up to the haxvest season, - The ‘

interest resulting from the dep051t will be used as a part,
of the opelatlon costs requlred of 1As. ' :

_ )" Operation cost of the T shall bé collected: £rém the
- farmers adopting the same manner ‘as item b descrlbed
above. ‘ '
2) “Preparatory Work |

Preparatory work includes the following.
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a)  Preparation and consolidation of parcellation (Cadastral)
maps and statement for each beneficiary farmer within the
Area of IAs,

b} Preparation of reports on the programmed area, actual

irrigated area and harvested area.

c)  The Ias shall prepare annual budget schedule and

collection schedule for IAs!' 'operation costs.

d) The president of respective IAs shall submit timely the
reports on progranwed irrigated and harvested area through

the zone engineer offices.
3) Billing

Billing shall be made by the Bill, Collection section in AMRIS
main office for both NIA and IAs requirements during the initial
period of IAs development.-

All billing inclusive of back account calculation and
accounting shall be computerized in order to reduce operation costs

and speed up the work.

4) Collection Process

Both bills such as NIA and IAs requirements :will be distributed
from bill, collection section to respective IAs through. each

engineer’'s office,

The bills after being checked by. the IA Office shall be -
distributed to LTG from respective TA offices.

The 1TG shall collect the fees frdﬁ_his 'gl_;;oup mermbers under the

cocperation of DT. 'C_bllected fées for thh TIA and NIA requirements
shall be remitted to IA Office directly by the LIG. o
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The president of IAs shall remit collected fée'fOr NIA
requirements to AMRIS main office directly and/or dep051t to the
spec1fled bank by NIA after adjustment has been made, and accepted

by NIA,

If collected feés are in kind, TAg will have to pay the cash

equivalent of irrigation fees using the government support price for

palay.

NIA shall emphasize to IAs the benefits of prompt payment of

fees.

It may grant the IAs direct collection incentives, -

commissionsg, or rebates for actual collection.

5)

a)

b)

Incentive Bomus Plan

- NIA shall pay the-IAstthe'foilowihgrrates'of'incentive'

bonus for their collections imade for the current account in

one year.

“Collection Efficiéncy Incentive Bonus*

100 = 95% 3%
94 -90% - 2% -
89 ~ 80% - _ 1w

~* . The incentive bonus to be paid by NIA shall be collected

amount multiplied by the above. rates.

. The associationishall assume the réSponSibilityffof'

- .collecting irrigatibn feés'from its ﬁemberS'and*thefusual*

‘ten percent discount to early'paYers shall be giVen'to~then.

The association éhall also assune the responsibility for

'collectlng 1rrlgat10n fees from 1ts dellnquent nembers and

Cin return.NIA w111 give the assocxatlon a ten percent bonus

on these delinguent lrrugatlon users.
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4,3.5. S8trengthening Operation and Maintenance Facilities and
Fguipment

(1} Building

The buildings presently under the AMRIS Office are the main
office, warehouse for paddy storage, motor pool and office of twelve
working stations including local staffs houses for gate kKeepers.

The first necessity is to provide two zone engineer's offices
at the appropriate location of Angat North and South main canals.
These offices will be used as the main field office during the
project implementation period and post project.

_ Existing working station offices shall be furnished to relating
irrigators' associations after operation and maintenance work is
turned over to JAs and the AMRIS Office is also reorganized.

(2) Computerization of the Work

Tn order to 'spéed up work performance and several data
processing and analysis, computen?atlon of the work related is
vitally mportant for improving O & M structures in the Project.
Utilization of a computer system with appropriate capac1ty will
result in smooth execution of the work and cost reduction of O & M

work.

Major purposes of computerization are processing, analeihg and -
evaluation of collected data and information for water management -
and inputting basic data on the billing and computing jrrigation fee

and accounting for remitted fees.
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(3). Proposed Operation and Maintenance Equipments

The required operation and 'nainteﬁance equipments are shown . in
Table 4. 3-3l Most of the ex:.stmg equlpnents and veh:n.c,les have been
utilized contmuously from the end of AMIADP.. There are a number of
operable existing equipments and vehicles. Scme of. them, however 3
have already fmlshed their econcmlc durable llfe and others have
not_yet. Therefore, proposed mm&)el of equlpment and vehlcle as
listed in Table 4.3-3 will be reguired for the strengthening of
mainte_nénc:e works, After part:ial' tarnover of O & M Works._'to'l‘.A's r
NIA shall follow up IAs' Maintenance Work and when IAs execute
construction works by using heavy equignents. In this 'case,' IAs 7
shall pay the cost for .operator wage, fuel and depreciatibn cost of
the e%;uipments. ‘ o
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TABLE 4.3-3

Item -

LIST OF EQUIPMENT FOR O&M

ijemarks'

ngp_trhokféJ)ton

=Stake”trock'6{01url_-

Front énd ldader

.-Backhoé,foréo CUJH_'-? .

fCrawlerADCraneer
_Bulldozer =~ 140HP
‘Motorgrader 75HP

Road'rolierrLB_toﬁ'

Truck tractor
Statioh'wagbﬁﬂ

.Jeep

Plck up truck 3/4 ton’ 3

Fork 1ift-
fMoblle car
.Lubrlcatlon car
_ Water tank truck

Concrete mlxer

'Centrlfugal pump 160 mm .c

JSand pump unlt

.rMotorcycle

Quantity

B Al o TR V- B S LR LR ETRICI NIRRT, I T SR

e R
=]

6 units from. constructlon,. 

iremalnder w1ll be cx1st1ng '
'Onen ! b

To be procured

_ Exrstlng

Transfer from constructlon

gEx1st1ng

Co ;TTanbfer from constructlon

.'— Dltto -
: ~;— Dltﬁ}* o

.Ex1st1ng

:To ‘be procuredrﬁ
© g be procuredff
;To be procured f

'Ex1st1ng

CZpitto =
- Dltto =

' “ iTransfer fnun constructlon

Z Ditto ~}

- To'be procured

otk
-pitto < -
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