i,:lff; '

‘The - alluv1Um consxstlng Lof corse sand has h1gh water permea-‘
b111ty.' The ‘piver watex’ ‘around the fan head runé undérgro&nd, 1 N
that the river flow is rarely: observed in-the. ¢hanniel.’ - Iiithe Pérac
'rlver, there are several underground flows comlng frdm the Pas1g-_

‘ potreré rlvér.;" :

e

o 1t is reported tha there was sco'“zn of about 2 m in depth at
the fan head during the fléod of 19?2; The’ sand Scéured‘was washed-
‘out and dep0$1ted at” ar0und Mancatlan Bridge_ls the ést1mated depth .
of 1.5 m. The gradient the rlverbed at the fan head is from 1/65 to ’

1/90 C , _

: ~ The channel of about 12 km long from abant 2 km downstream of--
Mancatlan Bridge to Bacolor has a riverbed. of 300 - 200 m wide and

- gradient. of - 1/100 ~'1/1,000, .The" riverbed is' domposed of the sand

- washed avay from the. fan but no SOVEIE sed1mentat1on of saund is
‘observed 6 in this seot10p._ BPV has started embankment wﬁrks “during
thls sect16ﬁ together w1th constructlon of a brldge at BaCOIOr. '

. Pampanga Delta area is located downstream from STA 4£—
The rlverbed in thlé sekt1on 1s composed of fing sand which is not
-dep031ted in the upstream and’ midstream Yeaches. In this sect10n,'
the gradient . is gentle; ranging from’ 1/1000 to 1[1500 and the tidal
effects deeréase the flow veléclty and the tractive foree of river
water, - The aforesa1d fine sand is easily. depos1£ed. ‘There aré .
fishponds near. the’ Junctlbn of the ﬁua—Gua river at the river-mouth,
In the ne1ghbourhood,'a dredgef is be1ng Operated ‘to excavate the
riverbed.

3. 5 2 Rlverbed Mater;al

Cross- seotlon survey was made at the place of every 1 km along
‘_the present river and-soil material Samples were taken al éach spot
of hlgh—water channel and lowhwater channel along the cross—sectlon

" line,:: For. the S&mples ‘taken 56il tests vere catr1ed on grading,

Spec1f1c glaVlty, m01sture COntent and apparent Sp901f1¢ graVJty.

There is some dlfferencé of gla1n size’ betwéen hlgh-water channel
and 1ow“water channiel, ¥n- the h1gh—water channel, upstream from the
Junction of the Guagua river, there are clay silt between STA, 0 ="
STA 4, medlum grain sand’ between STA 5 - STA 18, medium: to cdarse -
grain size sand betweén STA" 19 ="STA 27 and gravel hetween STA 28 -
STA 32, On the other hand, in the low-water ‘channel, ‘theré is eclay
‘silt between SPA,O 5 STA 4, medium gra1n sand beiween STA 5 - STA 13,
medium 16 coarsé grain sand betwten STA 14 - STA 26 and’ gravel be bween
STA 27— STA 32, . Judging from this result,_sandy materials flowing
down from the fan are depos1ted in the channel upstream ‘of STA 5 and

yAYS In thas plan, a station is placed for- eVery 1 km upstream from -
T the -jungtion of the Pasig—potrero r;ver and Gua-Gua rivers as '
a starting point (STA, 0) . :
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. ithe rxver channel downStream of STA 5 to the Juncb10n 13 covéred w1th
‘-‘s11ty sedxment4;ﬁﬁyﬁ o :

Speélflc gr&VJtlés “of sandy materlals vange ' from 2, 15 1o - 2, 83

‘ and thé averagé value is 2,57, The value 1s rather low' cémparéd w1th
“sand "in genéral due 16 thelr ¢ontent of porous fine gravel, = A trend
that grains. of larger si: havé. smaller speeific’ gravxty vas ‘found
but. not generallzed.“ The', mznimum value of spec1f1c graV1ty is 1.46
in Case of gravel with graln dlameter 1 c-. R

M01sture content range from 2 to 40, 5%

.3:5,3‘i¢§e Qflﬁiféfé and Rlver hater T

‘ '56n1y féur brldges aeross’ the Pasxg-pétrero I
_1né1ud1ng one under’ eonstru¢t1on.‘ Although othet lecal
roads’ are ‘divided by rivers in rainy season, ‘riverbed is
used for the tranSportat10n between villages in dry season,
f;by crossing i, There'is also bOat traffic of 2 ~3 tons
”at the r1vermouth area. ‘ : ,

'ii)_3A substantlal quantlty bf the rlverbed Sand is eXCavated .
© around Mancation Bridge (ést1mated at about 846,000 m3 in
_197?) and is uséd mainly as constru¢t1on materlal and
 part1y as, glass materia]. o : :

"iii)l'The use of the high vater channel is very few, but on the
'-llmltted area paddy faeld farmxno is Carrled out‘ ;

iv) The embankment is partly used for’ track roads to transport
' _rlver Sand )

. v) Thé use of river vater is very limited.1 ESpeélélly, in dry
' seasons’ as it turns to underground flows, there is no
"supply of serv1ce water, Where there. is spring water, it
13 used as dr1nk1ng water for dome3t1c animals, :

: ?1)' F13heny is belng carr1ed out in the downstream of the

.Pasxg—potréro r1ver where 1t Joins the Guagua river.

'3 5 4 hx1sting_Ripar1aﬁ Structures o

L

__(1) Embankment

. Before 1966, the embankment ‘of 3.7 kn léng vas. constructed on the
western, bank ‘up ‘stream of Man¢atian Br1dgé eérossing the .old ¢hannel in
order to- protect villages near Poras, 1t was however destroyed
by a flood in May, 1966 ‘and th9 damage occurred in the adJacent areas.

o The impr0vement prOgram Gf the Pasig-pot1ero piver: was des1gned
by BPW ‘based’ on the' redommendatlion of ECAVE, - Since the flodds
_-wh;ch_took place in July-August, 19}4 the embaﬂkment work has been
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commenced on the upper stream of Santa Barbara., The embankment \erk
has béen éompléted for 12 ke betweén Bacolor and Mitla and the:-
project is exp: ted to be eOmpleted in 1982, . The w0rk is" be1ng
carried out at the rate of 2.0~ 3.7 km’ nnually and the’ r1verbed _
sand is used for “the embankment material ‘The he1ght of the embank—-
ment 13 3 S in en the average and 6 O n at the maximi S e

) However, the- embankment breke in 19?6 and 1977 at, the bend1ng ,
‘place where the course of the river changes artif1¢1ally., In Gctober
1977, because of the lack of suffieienl faeilities to' deal’ with 1n1and
water flow, thé embankment Wwas seoured and broken from ‘the land sidé.
Erosion caused by rain took place at several ‘places oh the embankment
and the compactlon of the embankment is generaliy 1nsuff101ent

fx

(2) Revetment

The revetment work is’ éarrled eut on: both banks from the upstream
of the br;dge site of the by-pass’ road at STA 4 to the ex1st1ng bank -
of Mitla, The surface of thé bank lower than the planned wateér level
‘(H WVL ) is reveted by boulders to the th1ckness of 30 eme’ o

The foot of the embankment 1s proteeted by dry masonry of same
materlal to the. depth of 1.0 m, - The groyne of -1 m high and: S m leng
is built for about 150 mat” 1ntervals of 5~ 10 m along the bénds of
the viver courSe, ong’ along the left bank néar STA 9 and others. aleng

the right bank near STA 12.° Thé similar protection is- applled to the
bank on the r1ght side upstream of Maeatlan Br1dge.-. . _

- (3) Slulce {“'L
In the ex1st1ng embankment of 7 km long from M1t1a to San Juan,
10 drain pipes are 1nstalléd, four. places in the"1éft bank and six in
the r1ght bank,  They are made of -Hume pipes ¢onnected by conerete
collars, The 1n51de diameters vary from 900 mon to 1, 200 im by plaée
and the drain capac1ty is about 2~3 m3/S. Orossing “the national -
hlghway near Bacoler, 14 drainplpes with the inside diameter Vary1ng L
from 900 mn Lo 1,200 mm by ‘plade are placeéd. . At the crossing the by- -
pass hlghway, 8 dra1npipes with the inside d1ameter varying from. 600
mm' {6 1,500 mm and two bok culverts with two span of 2 m high and 2 m
“wide are placéd. On the Porac = Angeles road near Maricatiany ‘eross.
dra1npipe3 with an ins1de diameter of 300 ‘mm are placed ab. several
 plaées,’ Eight dralnp1pes ‘with an fnside diametér of 11,000 mm aré
'plaCed to dra1n stream water in the east 31de of No 1 Maneatian BrldgE.

L These’ dralnplpes generally 1nsuffic1ent in their drainage
'capaeltles, ‘and dur1ng flood tame water overfloued from the plpES flews
on the rOad._ : R

(4) Bridges o _' n' - o .

From ‘the tpper stream, there .arve’ two Mancatian bridges (Nb.l and
No.2) and -éné-bridge edch across Cabanbangan and Ba¢olor,  The' bridge -
" 4ver Bacolor is now under Cénstructlon. These brldges are all made or
'concrete.;:‘ : : :
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‘ The cross sections ﬁn&er these brldges have flov areas “suf-
flcient to d1saharge the des1gn flood volume of 900 m /s.

The exlstlng rxparian structures on the Pasxg-potrero river arer
pnesented in’ FIGURE 11-7.

; 3 6 Agrxculture Sett1ng

'ﬁGJ_.*”rh:&wMUmmﬁ

& The agrléultural land in the pro;&ct area 11es on the recent
alluvial fan formed by the Pas1g—potrero river, The ‘land 13 véry
gently sloping downwards from northwest to southEast at an altitude:
ranging from a feéw meters to 220 weters. The average slope is about
2% in the upstream area and abbut 0. 07% in the mlddie Lo downstream
area. R . L . AR

. The SD]IS are derlved frOm the recent alluv1um dep951ted by the

" Pasig-potrero rlvef and its tributaties, Based upon the morphologlcal
featurés of the.soil profile and.chemical and phySICal propertles, the

soils ave ¢lassified into thrée. 5011 ‘groups in terms of soil series

" in ordey,” namely, ‘the Angeles sar1es, thc La Poz:series. and a 3011

o series assoeciated vith the- HydrOSols._ Anong three $0il - serles, the L
" s6ils of Angeles ‘and the La Poz seriesiare w1dely ek*ended in’ the most
part of the project area and have long been cultivated 1o their :
‘maximum extent, principally with paddy and sugar cane While, the
soils assocaated with the Hydrosols are mainly lie in‘the swampy . south—
east part of the pro;ect aréa, Due to the frequent occurrence of

' flooding in this area, the land is utilized only for small—scale paddy :
--f:elds and f1sh culture. ; NS - _ -

ALl the soils con51sts of sandy partlcles ranglng from coarse to
very flne, whlch are’ easy to 4111 with good dralnage.r However, water o
holding capaczty and: fertilizer. holdlng capaclty are poor.  The low
water. holdlng capaclty, in partlcular, causes drought damage agalnst
-crops even dur1ﬁg ralny season, :
: ]n recent years, same 4 440 ha of the IOWalylng paddy flelds has
‘Vbeen deeply covere& by the’ fresh sand depos1ted by the floodlng of the
Pasig potrero rlver, out of ‘which some 1,750 ha lost 1ts arab111t).-
. The arability-and’ product1v1ty of the rema1n1ng paddy fields were also

onszderably 10wered.

S o S
3.6, 2 SGCIO ecanom1c Background

. (1) Land use

According to the statxstics provided hy the Bureau of FOrestry :
f-and the Agricultural Economlcs, Pampanga,’ ‘total’ project area is.around
© 23,540 ‘ha,eut; of whigh 13,140 ha is used for: agrlcuitural product10n
_includ1ng fishpond and the residual 10 400 ha for villagé yard, public
Jland “and forestty.. The major land'use as of the end of 1977 is
sumnarlzed in TABLb I11-7.
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-(2) .and ténure system and farm size

‘ The Agrxcultural Land Refﬁrm Code was leglslated in: 1963, almxng
at creatlng a truly viable’ soclal economic structure in agrlculture.
The objective was' fuirther: Strengthened by: thé Pr931dent1al Decreé in
1972 and 1973 which inténded tolFatilitate aid. énhance programme
1mpleméntat1on of : the agrarian reform. ;[ ... . :

Accordlng tb the 1nformat10n prov1ded by the Prov1a¢1a1 0ff1ce of
thé Buréau bf Agﬂarlan ‘Refokm;- the land. refornm’ programme has “¢dvered -
‘abbut: 77% oF abéut 60O . fam1lles of -xiee; producer ‘with: 1, 500 ha of .
‘paddy field at the. end of 1977, The remaining 2,050 ha of- paddy fleld o
‘and: about 5, 710 ha of upland field aré malnly cultlvated wlth tenant
system. C : : i s = :

a The tenant system in thé prOJect area are cla851f1ed 1nt0. (l)
“land rént by éash payment of P2,500/ha on an avérage, (2) 1land. rent
by crop sharing arrangement with sich ratios as 50-50, 30-70, 35- 65,_
ete,  Thé most éommdn’ rat1o is 50 504 (3) land rént by fixed. amount
of proceeds and (4) 1and ‘rent wlthOut ¢hargé. -Among four tenant
:Systems, (2) and (3} systems are prevalllng id’ the perect area. '

' Average holdlng size in the prOJEct area 1ncludlng tenant system
l1es betueen 1 3 ha. : : ,

(3 ) Agrlcultural supporting serv1¢es

The agrlcultural support1ng SQIVICéS such as agricultural _
lesearch, extension programme, agr1cu1tura1 credlt and séed multlpil-
cation have been relatively well organizeéd, into the MASAGANA 99 and
=_exten31vely operated ‘in_the progect area, 8931698, vlllage "community
as the rural Organlzatlon for: agricultulal development has also been_'
formed under ‘the guidance of the Central Governmént in recent yoars, =
These services are, althéugh not enough, contrlbute to:the adhievemént
of the- agr1¢u1tura1 exp101tat10n partlcularly for paddy rice prodUctlon
in the area. : o -

”(4) Irrlgatién facllltles

S Slnce léng 1rragat1on System have béen 1ntroduced. At présent,

10 1rr1gat10n Systems are wOrklng in the . pr03eot area’ u31ng the surface'
waler, commandinga ‘total ‘area’of about 1 670 bha, all of whieh are’ '
_managed by the water user s assoclatlon Organlzed under the v1llage
.-communlty.~— AR , :

_ _ However, as. the 1rrxgation facxlltles are, ma:nly fed by small
‘trlbutarles of the" Pasig potrero river or small’ sprlngs, complete irri-
‘gation can not be¢: attalﬂéd even in the.wet season dué’ $o. the: shOrtage
of water, - Furthermore, an actual 1rr1gabllity by ‘those. facllltles are,
move or 1éss, detériorated du¢ to the serious flooding and’ sand-
sedimentatlon by the Pasig-potrero river. In recent years, to cope with
meager irrigatlon water availability, about 440 wells have been
 insta11ed for the 1rrngat10n of 1,150 ha. o



e_eX1st thre :alterﬁative market1ng ehannels for'rlce o
,rd1str1butién. SIne evéry casé)’ ¢on5umers get rice from the last dls--
' trlbutor, or. “lleensed rétallers“ SRR : -

ooy
T

For the flrst éase, m1ddlemen ér rice: m111 owners buy rlce from
farmers ‘and sell it oo VhbleSalerS‘ WhOIesalers in’ turn sell it to
the " licensed: retallérs.::ln the sccond case,  National: Grain, Authorlty

(NGA): buys tlce from: farmels 1n the flrst place and sell” it to the
_retallers,' 1n the last case, rice is purehased by farmers‘ coopera-;
. tives,, “The cooPeratlves gell it to the rice. mill owners and: NGA,
" About 51xty percent ‘of ‘thé marketed rice is through the first- channel,
thirty- pereent throngh seéond aud ten percent through the th1rd in -
recent years. R : _ _ . P

Sugarcane produced by farmers "o estate farms bf sugar mlll is.
m;lled in Integrated Sugar Central’ Conmpany In001porated (ISCOO) and.
' Pampanga Sugar Developmeqt Company. Incorporated (PASDECO). ISCO0 is
©a semi-governmental’ ‘corporalion owned by National Sugar Developmcnt
Corporation.  18C00 collected: sugaréane from its estate farm {around
71,400 ha} and’ also from private farmers. | PASDECO is a private. company
.'operat1ng sigar mill whélly under -the contract base with farmers,
_After milling in ISCOO o “PASDECG, SUgar is sold:-to the’ Philippine .
National Bank: (PNB) from which all the cash payment is made to - .
planters. The sugav, . then, delivered to the Phlllpplne Sugar Commis~
“sion (PSU), yhich is the. governmental organlzatlon for cbntrolllng
_ ‘the prlce of ‘sugar and the améunt t6 be sold. From -PSC, a part of the
< sugar is éxported overseas and a part to domestlc consumpt1on through
the llcensed trader. R P AR BT :

‘-J;b) Pr1ce of foﬂd crops

: Price ﬁf rice 1ncreased conSLderably durlng the past five years.
Retail prlce ofiries ! (fancy varlety) was P631 per ton in 1973, which
went up to P1,299 per ton in 1977,  Annual avewage price inerease was

abont 20% dur1ng -the per1od _ Farmgate prlce of vicd also 1ncrea33d

Cduring 1971219761 - The price was P1,116 per ‘ton in 1976 which-is’

f*araund T times ‘of- that An- 1971. The fﬁrmgate prlce and 1eta11 prlce
are summar1zed 1n TABLE III~8 and TABLB IIIa9. SR - ‘o

; : As ment1oned earlier, PNB purchased sugar from ISCOG and PASDECO.
" Thie Prmeﬂ_ is P90 per picul or US$192.3 per ton during 1977- 1978,

©...The- purchasing price has- alss fluctuated. reflecting the- world’ market

o pride, Durlng 1974-1975 the .price was P134.4 per p1cu1 or US$287.2
- .per ton, whieh is about’ 50% higher ‘than that of the eurrént- prleet
- The" purchase pr1ce by PNB is presented in TABLE IiI 10 :
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3.6, 3 Present Agrlculbural ProductLOn ".]'-,?;g;;ﬁ SR oy -

(1) Agncultural 1a*d_ claSsihc*tion i

R In “due co sideration of the ‘degree of the
mentatién ‘daniage _@h' ngrlcuitural land 1n thé
fied intﬁ 51xrblocks. .

The area'deflned &g the.Agrléul _rﬁixBlﬁc
_'upperﬁreach of the Pasig pétféro river.‘ The area \ s
8,670 ha, . The land, hav1ng an elevat1on at more than“10 m abéve sea
level,11s qu1te free from “thé flood1ng‘; The land have. long been
cultivated with sugarcane unden rain.fed condltlén.. ‘No 1rr1gat10n"
: fac111t1es are prov1ded in:ihis area due to lack of the water sourcé.

e The Agrlqultufal Block II 1s ‘an| area wﬁlch q cup1es abogt 930 ha..
_ Theiland of this. area is also frée from ‘the floodlng“31m11ar-t he ..
 Bleck:1. ~The land ma1n1y exténds over’ the vléinlty of the Block ) P

In this Block, -the. 1rr1gat10n fac111txes using bothlsurfacé and’ grdunda:'r

-water have been developed and paddy cultivation, twﬁ to threé times a
year has been started unde1 the nat10nal campaigﬁ Df th& MASAGANA 99-

. The area of the Agr1cu1tura1 Block III is malnly composed of
paddy field w1th the land area of about 2,420 ha.  Because of “the low—
lying topography, the 1and in thls Block is becasionally affected by’

_ the’ flood1ng of the Pa31g potrero rivér - and its trlbutarles. Though -
‘1rrngat10n fao11it1es “have’ long: béen. developed in thls Block mbre
than: half of them were severely’ damaged by the ; flood 1n 1972.

The Agrlcultural Block IV extends over the southeast part of the

. project aréa with the area of:1) 250 ha., The séasonal f]ooding of the
Pa51g—potrer6 river and - the Guagua river. 1nupdaﬁes the area thh deep
water and’ sand,sédlmentat10n Only the, limftéd. aréh.has ‘been dévéloped
for paddy'f1eld in thls Block, wvhile some 1, 190 ha for flshpond aiong
the Guagua river, : Lot P S

" The area’ deflned as; the Anricultural Biock Y. extends along the )
middle reach of ‘the. Pasag—potrero river, .The: total aréa. is about
1,570 ha.. " Thoiigh paddy field with: 1rr1gat;on facilities has. been_,
developed ‘in this area they. have been seasonally, affected. by f106d1ng
and’ accompanléd sand sed1mentat1on of the Pa31g—p0trero rxver. In
part1cular, the fleod in 1972 1nundated the paddy field with more than
50 .¢m cdarse sand sed1mentat1on. In consequence, 1, 300 ha of the land
‘has been 16ft Pallow and the product1v1ty of -the rema1n1ng port1on has
- been cons;derably 10wered. - - o T e

The area- deflned as the Agrnculturalgﬂlock VI Occupies 3 part of
fanahead a%ea of: the plain.and have a Total area’. of. approximately 900
ha. . This area: ‘was$ affected by sheet’ erosion aﬁd gully;ng severely,
:-Partlcularly damaged: by the. floods in 1906 and in 1972, 1t has been
turned into WaSte land.._ L :

| L;"z Brice of brown sugar
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'(2) Cropping pattern

Dém1nant agrxcultural product1on in the prOJect aved is paddy
and sugarcane._ Recently, under. cxop diversitication and 1nten31f1—.‘
cation programme, gbtables peanut ‘and” other: legumes: have been
introduced a5 the sédond erops in the low—1y1ng area,’ The’ productlon
pattern being'practlcéd by the. farmers in the projeet: area' is affected

o by the avallabllity of lrrlgatlon water and prohable occurrence of

~flooding ‘of- the rlvér.: The typical cropping patterns are. summarlzed '
1n FIGURE III 8 ; : . ERIEE I C :

' Oulng to the HASAGANA 99 programm h1gh yleld1ng var1et1es of
paddy (IR 'series) have been extensively d1str1buted over the. pro;ect
area, . Major works of the farming Operatlons aré:done; by manusl labor,:
partially supplemented by animal power and. tractors.,  Fertilizer
appllcatxon ang plant prétect1on are- exten81vely practlced under the
' gu1dance of the gr1éultural extens10n off1ce. . e -
_ Sugar cane is plaﬁted 1mmed1ately after the - ralny seaSOns and ‘
'1s harvested after 10 to 12 ‘months from the’ ‘planting. - The ratooning
eultivation system is pbpular in the pro;ect area, - The most prevalling
var1et1es of sugarcane gre P.0,J. séries and Hawaii 1933,

:”(5) Crop produétlon

K AccOrdlng to the past prodUctlon record 1n the related Hun1c1-'
“palities, the’ unit yield of paddy and: sugarcane’ ‘fluctuated yeéarly and
locally.? This might ‘bé ‘attributed to flooding of the rivers and o
'Vuneven dxstr1but10n of ra1nfa11.,

‘ In 1977/78, total productlon of paddy was 20 060 tons and that of
*sugarcane was 189,800 tons,  ‘Details ofithe: productlon together w1th
'lthe plant1ng area are as shown 1n TABLE III—ll. o N :

'(4) F1sh product1on

_ The f]Shpénd culture is” the second 1mportant fleld next to the
crop productlon in’the primary: ¢eonomic’ sector in. the: prOJect area.
At present,. ab0ut 1,190 ha of flSh—pOnd has béen developed in:the
'-reparian Yand’ extend1ng malnly ‘over the southern part of the pro;ect

 area,’ Milk-fish {sia- predominant var1ety, representlng more than 90%

; ;of the total p pduction. _'j:

Geﬁerally,_ ish is harvested tw1cé al year and at about 1 4 ton/ha
_on an average per: year,: This uiit yield is. rather low compared with
other aréas in the Phlllpplnés._ This is mainly due to.the fact that
"the ‘areq is ‘beset. yqth problems of muddy flood water 1ntru010n into
C the pond during’ ‘the vainy season, which adversely’ affect the growth.
Cand: ploducbion of fish=food, The QIOSS fish production is estimated
at about 1,680 tons per annum and its glOSS value is at P 8 18 mllllon
or P & 870 per ha.. - - :
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:3 6 4 Agrleultural Productlon Value'x

; ,_ce; n. 1978 and ag“ ltural

iation, ; =-§a1u93 of the. agzlcultural crops
in"the ptogectfarea aré estlmated t:P74.87 Milllon and, P44,81
milliéon. féspectively.; The productlon value. of sugarcane.shares':f
greater part, than the proddot1on value of the . paddy, slthough .. .
potential cu1t1vatable land for paddy is nearly half of the tqtal
project: ‘atea, " This’ is malnly due - to the soasonal’ occurrencé of .
destruchive’ floodlng and: aﬁcOmpan1ed sand-sed1mentat10n.t Detalls of
the products value is presented in TABLE 111,12.

3.6, 5 FarmiEcénogx

The fOIIOwlng two typlcal farms are selected takxng 1nto accéunt
'the agrlcultural ¢onditions affected by the flood and ‘sand sedimens .
tation.* One’of the typxcal farm is taken.from the area of - Agrlcultural
Bleck: III ‘whére the iand is frequently affected by seasonal flooding
and the 'other. farm’ Prom the. area-of. Agr1cultural Block:V: .where the
- farm:land ‘is being - léft to the devastation due to floodlng and sand- -
sedxmentatlon. ';_: S NS S ,ﬁ :

. As shown in’ TABLE III 13, the net anuual agrlcultural 1ncome 1s
only. P10,850 for the typlcal farmer. in. Agr1cu1tural Block III and ag .
low as Pl,930 in Agrlcultural Block V, . Thé net reserves are P6,240

and -P470 in Agrlcultural Block III and Agrlcultural Block Y, ro- ..

Spect1vely._.- A R il .

The farmer in the Agrxcultural Block Y is st111 at subSJstence

levell The deficit of net reserve and . shortage of 11v1ng allowance is. o

supplemented by wvages’ 0btalned from such outside uork1ng as sugardane
harvesting, f1sh-pond f1sb1ng and constructzon works in the project
area. : : oL .

3 7 Road NetwOrk and Related Structures

3 7 1 ROad NetVOrk

PR The proaect area’ is wéll sérved hy fxva natlonal roads, Nanila

: North Road {San Fernandﬁ-Angeles) Manila North thressway (San o

Fernando-Angeles), San Pernando- Bataan Baundary Road (San Fernande-
Guagua), Olengapo-Gapan Road (San Fernando~Guagua, undey. construction)

“and: Angeles—Batann ROad (Angeles~Porac) “These are .the key roads in.

- the prOJect aréa and are all paved rOads under good mazntenunce.., -

: There are also prbvznc1a1 road networks 1n the prOJect axea..ﬁ
.M&ln routes are Guagua—Sta.' R1tg~Porac Road BaOOIOI—Poraé Road,

BacOIOrwSta. Rita Road and Bacolér—ﬁngeles Road., In and around thé

towns,- ‘many” shbrt provancxal ‘roads ‘exist. - Qui.. of them, abbut 60%-; ¥

is paVBd road and the rest is graveled or earth road. ) Thegé. Joeall

maintalned roads suffered from damages in gXafy rainy)geason.

e

-~

The - guutes of



'-.'necGSSary to prbvide an approprlate faollity in futuréd such as subs -

S

natnonal and provincnal rOads together w1th the appronmate 10cat1on
of km posts are as’ shown in PPFS 312 _ .

pot,.rem;r'E 1?er, M1tla-Ba1as, Balas»Potrero and San Juaana"ta;Barbara._
. The present traffi¢ volume “at ‘each ‘point will not: justify ‘con ;
struétion of the br;dges and thear?GOnneeting rbadS, biat it may ‘he”

mergible road .to ‘enablé transport during ‘the péribd of 18 frow’ takzng '
into consxderatlon of level embankment and rlver chamiel d951g T

Accordlng to the traffzc volume data on’ the roads in the progeot
area. obta1néd from a provinclal—wlde orlg1n—dest1nat10n survey
“.conductéd by the Provincial Government of Pampanga on July 2324, 1976

‘average daily’ transpértatléns are est;mated as shbwn in TABLE III 14
and PPPS 403.~ sl TR ey S TR

: “*.'From TABLE 1114 14, it can be Judgéd that bhe trafflc on. the

: bbn;la N&rth Boad (San: Fe1nando—Angéles), the San Fernando-Bataan

' Baundaly Réad (San: Fernandé-GUagua) and the! Angélés-Porac Road is
'con31derab1y heavy: But.the formér two' roads bavé large éapacity’.

~ eénough to meét such heavy traffic at present and will havé .no Seriéus

Lranspértatlon problem in future because the Manila North. Expresswav

- and the Olﬁngapo—Gapan Réad will ‘eovér théir future traffic’ inCrease,
while the’ Angéleé Poraé Road will b’ reQUired to wlden the road to
'meet future 1n6rease of: tranSpﬁrtat10n. ; .; o TS

On the other hand -as traffic on the prov1n01a1 roads is” lzght c
':at present ‘and né heavy increasé is antiéipated in future,” wldenlng
of the roads ‘vill not be. required howéVer 1mpr0vement of the ‘road
'surfacé eondltlon is necessary - : : :

3 7 ? HelatEd Structures

. ?here are four brldges on the PaSJg—poﬁYero rxver., They aré,
frOm the upstream, Mancatian bridge- No.l. {15.70 'm x 2°+:18.70 m x 2)
and No.2 {18. 70m % . 6) construeted in 1968 on ‘the Angeles Porac ‘Road ;

- Stav Barbara bridge (15.00 ¢ x 10) ‘completed and waiting for open to
serye on the Olongapo-Gapan road and Sar Miguel ‘bridge (18,50 o x. .
6+ 19 50 i x 2) under construction on thé San Fernan60~Bataan Baundary
- 1oad. el S . IR IR

= Flow capaclty under the girders of Mancatlan brldge No.z 1s,¢%-}
-'calculated at 900 wl/fs at the river bed elevation of 94,75 m. Slnce
“the elevation 18794.14 m," in February 1978, réconstruction of :
Mancatian bridge No. 2is not rniecessary as far as the river: bed
eleVation udder the*brldge is below EL,: 94,75 m to keep more than'

1,50 ‘mef clearanceijr flood flow, Sta. Barbara brldge and- San. Miguel*'

_fhridge Have flow capacity of 1,160 w /s ‘and - /s respectlvely,
‘and there will be no problem in_ futuve gainst flood flow including -
_ d‘downstream inerement of flow, The short span brldges on the maln
Wprovincial roads are shown in TABLE IIIﬁ15¢ bk R TR



U'structures.

PIEES

_ ( 16 0] pan ‘teﬂ reeéntly; larger sxze ;
' pipes and_bo' 3_ﬂre-prOV1ded..._ : ;o'd rouds small ‘size.

re replaced with large: one”vhe ver they are’ Tecon -
y '51¢erat10n of oyer flow due g
for the natxonal roads_

" structed on the old. voads. taking intoe- &
. to past fiood. Drainage facilities provi
: in the projeet area aré shown An TABLE III+16

'3 8 Flcod

and Sand!Sedlggn{at1on Da‘ ge N

3 8 1 General

. \' Flood and sedlmentation’damage 00n51sts ‘of difect damage, 1nd1rect
;”damage and: zntanglble damage which is not quantlfiable. Direst éamage

‘includes such damagés as damage on agrLCultnral product, damage on:

- buildings.and: propartles and damage on publlc goods ‘such as rOads,-

.‘br1dgés;'80hOéls, obe, Indlrect"daﬁage }s_the Tet edonomié 165388 of

" goods ‘and ‘services. to. the nation dv “to the 1nterxupt10n1dfﬂbusiness,‘=
industry; codmerce, traffic; compuni cat 5 i ' sth

. within andioutside the erea. subié

cactivities rade. necessar” by the.

?measures and rellef, care and’ rehabliltatibh ﬁf floéd viétlms.r;aﬁ

Bes1de above, 1oss of 11fe, 1mpa1rment of publac héalth dué to
‘_-outbreak of aontegious disease, insects and "favourabia effeot on
s6cial and political: stability are anbther impért&ﬁt dsmages.  These
' damages are difficult to be’ quant1f1ed and called 1ntangible damage.

‘ +n thls study, ma1nly the dxrect damage is’ taken 1nto accﬂunt for
the fload ‘damage esblmatloﬂ_of the’ past malﬁ floods due ‘to ‘the difficulty

in asSéssment of the. 1nd1rect and’ 1ntanglb1e ones, The ﬁlrect ‘damages

'fCOnsist of the damagé on agr1cu1tural prédUctlon, damage ‘on houses,
‘damage ‘on transportation facll1tles and’ damagé on raver structures.
‘The - flood damages are valued at 1978 prlcés. S -

S1nce there are no systemat1c assqument records of the ast ‘flood
damages, the damages of the past five £160ds) anely, 1966 flood,
L1972 £lo0d . and 1974, 1976 and 1977 floods are. assessed in this ‘raport

.- én-thé.basis. 6f. the: éollected ‘data and” infbrmatién through lﬁterVIGYS

concerning the flooded areas, depths and duratiénﬁ

ir o

- 3 8 2 Flooded Area 'a]';{:fZLT!i?{fﬂfi;“’.j{fﬁﬁﬂ R

: The fleoded area del1neated 'or;the floods in 1966; 1972, l974
“.1976 and 1977 are illustrated in PIGURE 11129 1o 11113 together with

Ui the depth and duratiOn of- f100&éd water ‘and 'send sediment depth..

“i-The ;submergéed areas in these flosd freached 5,090 ha, 5,500 ha, o -

4,490 ha;.3,020 ha and 3 ,080 ha' for the flo-:ds in 1966, 1972, 1974,
21976 and ; 1977,- espect1Ve1y. Detalls of thé floéded area by each flood
*‘fare presented,1n TABLE III-I?'V o A s ;




?%323T- 

Land use of the f1¢oaed arce’ by each flooa is shown in TABLE 111 18,_'-”
'which shows: that a greater portlon of the affected area 00n31sts of '
'paddy fleld. - Bt . . :

| j3 8 3 Damages on Agxxcultural_?roductnbn :::'j

;o ;The agrxcu tural damages caused by fiood and sand sedlment are o
C¢lassified into (1) erop damage,- (2): dnm&ge on agrlcultural facilities’

- such as- 1rrxg&txon fae111tles,ffarm roads and their trelated’ structures,

. (3) expenditures on such additional” vorks &8 re«transplaptlng and
~cleaning of the produét, (4) 16sing or 1owering of Jand arability and
‘ﬁ”productlvity and, (5) damage on flshpond culture..

(1) Dama e on crbp

: As stated in, the prevlous sectlon, the farm land affected by flood
-:'and ‘sand sediment is mainly. léwlyxng ‘paddv field, - ‘Almost all of ~the

'">sugar;éane ‘and bther uplandacrops'aré freé from floodlng.; ‘The - erop

'__TABLE 111a19.

damages in. ihe floods in 1966, 1972, 974; 1976 and 1977 ‘estimated
‘4t 'P3.65 million, P8.68 million P3. 59 m)llaon, P2,78 million and.
P2.46 ‘million respectlvely taklng into. aécount the depth 6f the: flood,
'duratzon and sand sedlmentatlon. “The détalls are as shown 1n -

'_(2) Damage on agricultural fa 111t1es fff;:l“”'*“ f SR

Acoordxng to the 1nformat10ns;obtalned from the agr1¢u1tural

‘”?extensxon offices in the project area,, large extont of the ridges of

;’.lpaddy field and the embankme

©0 omly. the aetual demag

.'g.-TADLE III~22.‘;.”

nts of 1rr1gat10n ‘carials and treaks were
eroded rout’ serxously b pa”%jd1struct1vé ‘flodding of the Pasig- -
potrero river.  The damages on these fagilities are: estlmated at P460
‘thousand in:1966, P920. thﬁusand in 1972, P490 thousand in 1974, ‘PA30.
" thousand in 1976 and ?360 thousand in 1977. The breakﬁown is’ glven din
. TABLE 11120, . - , L

'(3) 'Addit1onal exPendlture

_.“';?;Addltlbnal exPe_ requ1red ] _rks as re-transplantlng
. and: eleanlng of the product‘Submerged in Tloéd water and sand’ sedlmentatlun,
‘which are est;mated on the basis of. the ‘data dbtained’ through the. '
cL agrlcultural extension offices, . They totaled P1.44 willion in 1966,
”:-P440 thousand in 19?7.. The detalls are as shown in TABLE III&ZI

land arablllty and__ prOGUGtIVIty _7

i Lesing orllowe 1ng of - the 1a : 3broduct1v1ty

¢aused by deep sand’ sed1mentati'f is on f:the seraous damage. in the.

;Jprojeﬁt erea ';The offeot of ;this damagé lasts ‘for 1ong period, but

or. the - year Stimated"n Ahis chapter.j
‘Based upon the informations: obtainéd by thé field intérviéws vith the
;v1llagexs and- data pravided by the agﬁléultural extensiﬁn off1ces, o
" the damages under-thls sategory are estimated at” “P2.12 millien in 1966,

. P5,08 million in 3972, P1.20 millien in 1974, P0.68 million in. 1976 and
P0,24 millien in 1977, respéctlvely. The details are as shown in:




-(5) Flood aamage on’ flsh cuituré ’ ~?fw?ﬁﬁg+-:a

: -’“:"Lawlylng swﬁmpy aréa'ln the SOuthérn part of'the prb;éct area is
~ fregu nfly “ffected by fhéafloodlng”of théJP351g—pqtréro rlYér 'nd

] ' 8 ffered*coﬂélderable_ amage
. 6°the data’ provided by ¢ Bureai ‘of Pishery
Offlce, ‘the damages aré; eStlmated at P79 th.usand in
Cin’ 1972 967 thausaﬁdAin 1974, P80 thousand JAn; 197 .

omopa o

3 8 4 Damagés 6n Houses, Transportatlon Fac111t1es and R1ver Structures

L wrloeat o voa PR S

(l) Damagé on houses‘i.

dyy y ng n’prlv&te housésiin ta nto:: _

consaderatlon, éxclud1ng tﬁé damage on pubiié bulldlngs ,:ch &s .schools,
he éstimation of: the flood damagé,bg '

not’ inéluded®and the damagés’bn

. héusehold’ effécts aré not taken'lnto accoun‘t-a.v= As showﬁ in. FUGURE Ili—9

0 TI1-13, ‘no’ flood vates’ had’ not exceeded the floor level of the houses
_éxcept thé flood except in 1972.___ R :

_ Thé damage value is estlmated by mult1ply1ng the number éf houses
‘by hovse values assumin ’flobd ‘damage rate based on the 1nundat1on depth
above floor level &s detailéd in TABLE ¥T1-24, The damage value is
estlmated at P3 51 mzlllon in 1972 floed., . L '

-(2) Damage on transportation

= Due 4o flood Water ‘and’ sand sedlmentat1qn brought by the fIOOd,
transportatlon facllltles ‘have. ‘been damaged. In partlcular, Angeles—,
Porac road, San’ Fernando-ﬁuagua road, Bacolor-Porac road and Angeles—
Porac brldge has suffered frequent damages by floﬂds.," : ~

Damages on. brldges and roads can be approxlmately measured by the
actual réhabilitation eosts whlch are shown in TABLE I11-25. in due.
con31derat10n for the flood 3cales, the damages are estlmated at P1,2
mllllon for the 1966 flood, P2,3 mllllon for the 1972 flood and PO, 57
m11110n for the 1974 flood. '

_ Besxdes the d1rect damago descrlbed above, 1ndirect and 1ntangible
‘damages such as- 1) 1ncreased cost Tor detourlng and 11) decreased :
reglonal product resulting from temporary olOsure of maJor trans--_
portation arteriés exist, These damages are hard to quantlty and not
est1mated 1n thls study. , .

(3) Damage on river structures .
For m1t1gat1ng the flood and sand sed1mentatlon damages ¢aused

__By the ‘flooding of the Pa31g—potrezo river, . protection works - including
3'1eVeés havb been 1mp1emented partxally ' No fundaméntal 00untermea3ures,



o f1ow bro

* H

" however, has not yet been taken in the Psig-potrero Fiver:-basin. -

' 'Die t6 inadequste Structural condition, the vight bank levee of
about : ._km¢jﬁst:np&tgéamﬁoffthé.M&ﬂCPtian_bridgé,HQQZ,gﬁasjbroﬁeﬁ_by

the Hhoeds 1n 1966, 1072 and 1976, .In 1976, the Fight bavk leves of
about 300m just upsbrean of ' the Mancatian bridge No.2 was totally .
fectroyed by the flooding of the river. Further, in 1977, a flood .

_ oké throughithe right levee al about 5.5km downstream of the.

- Mancatian No:i2 bridge snd rushed to the levee in the rear 4o destroy it.
- &t this ¥ime, ;the left levee was also ‘partially damaged at upstream.

- site of the destroyed pertion. - ST

3.8.5 Total Damage

 Total démages are ¢alculated for the main floods in 1966, 1972,
© 1974,°1976 and 1977 by sgexegating.the damages’ estimaled in this section
. excluding these on rivér siructures.  They ere P8,95 million, P21,48

© pilliony*P6i0) millionm,. P44 million and P3,19 million for the floods
in 1966,.1972 - 1974, 1976 and 1977 at 1978 prices respectively. . -

The breakdewn of the tolal damages are presented in TABLE II1-26, .



r:gdredglng of huge amount of dePOS1t

“3l -

-1V, THE PROJECT . .

4;i= Pro;ect Conception

sedlment fléw. As stated 1n,the precedlng Chapt . .
-rzver, haVIng sodlment productlon resources. of, a‘large scale in“the’
mountain reglon, d1scharges huge volume of sedlment every yéar.h_g
Annual Sedlment flow, at the control polnt is eqtlmated at 475, 000m

on_an average and 2 295;000m3 at. the max1mum flood - Bvén though
 the tre&tment of the sand sediment may be theoret1caily pbss1ble only S
by the rlver course excavation plan without apy kinds 6f measuré to
_arrest and conirol the sediment in the]mounta1n region, contlnous

F

uld be rEqUI ed, and mofeover,

_tlon of the r1Ver structures w111 stﬂl remﬁln:f ThlS tfeatMent method
6. Accﬁrdlﬁgly, the Sabo‘
trol sedlment diééhargé 1n

- NE 'P B RS
river 5331n ‘from- the. flood shall bé* planned as a cOmblned,and 1nsepar—
able pro;ect._. : :

. For the Sabo plannlng, the past max1mum flood sedlment d1scharge
during .. the fload in 1972 vas, applled as an 0b3ect1Ve désxgn volumé to
be treated.‘ 1t was planned to arrest and céntral Sediment dlschalge
in the mountaln reglén as much as p0551ble, and to tléat {he remaining
sed1ment at the sand arrest1ng b351n located in: the dréa; of alluvial
fan énd the. channel in. the ‘lowér’ reaches. This idéa’ will also be
3ust1f1gd from 4. VJewpo1nt ‘of enlargeing a development potentihl in the
~plain: of  1ower reaches, Under’ this prlnclple,‘altOgetheri_O Sabé dams
T owers planned to be constructed in the mountain. region to arrest :
.and cbntrol about 1 014 000 rsf3 at the maX1mum flood ‘and to reServe and
control the remalnlng 835 000 m3 in the sand arrest;ng ba31n loéated
~at_the aIIUV1al fan and in the channel of lower reachés " Tn the river
course flom the confluence of ‘the “Pimbu ereek’ and the' P “potrero
river to the sand arrestlng basin, river bed consolidation works and
groynes will be prov1ded to prevent 10wer1ng of the rlverhed and the
1rregular talwég, and to proteét both riveér banks from erlos1on ‘and -
- ¢ollapse, Furthermore, afforestatlon works were planned oh' the hxgh—_
w&ter channel between Each groyne. D e P :

For the r1ver imprévement plan,only the Pa51g potrero rxver is
taken up “as the ébgectlve river for this proJect aftér study of the
condltions of the. adjacent, Abacan river and Porag’ ‘river. . The counter—'
measures for flqod control and “sand sedlment ‘at the lower reaﬁhes 'wete.
~ planned in acéordance with the Sabé plan: at theé upper reaches.~ After

'revxewlng the BPW - plan’ partly under ¢0nstruct1on, floed disohargé of
900 m3/s at the Mancatian, bridge'ﬁds applleﬁ as. the. 6931gn flood of
this wiver céurse ‘plan, and the river ecourse was planned to have
enough ¢r055 section 1o flow the design fleod d1scharge wlth ‘the
’levees and other structures. As for the dlscharged sedlment, 1t was



“{;ﬁo}ks that the sediment ruf-

”:%'31:_‘~

scheméd t6 discharge about 30 000 m3 of sédiment per year “to thé channel .
of ‘16wer réaches on-an avéaage. Dlstr1but10n of sand and floed water
‘with and without the Sabo and r1vér xmprovement faei11txés are as shown
Coon’ Figure IV—I._ - : 3 SRR - L el

and p0351b111ty of cohstructlng “the storagé den ‘and hydropower plan
propééed 1n the EGAFE'S fepért were alsa stud1ed in’ thls report.~:

& .3‘[.-‘,,\ o

:4.2 1 General

o For the Sabo 1an, “the dlrect ¢ontrol of sedlment at the L
;producthn site’ shall be +he’ fundamen{al pol1cy._ However, ‘in ‘the éase
Lof 'this eatchment area, ‘thé 60nstruct1on of diréct control devices is.
fvery'd‘f_lcult with con31dé able lobsé erosion drea, The Sabo plan in
'th1s project ‘avéa. 13, therefbre, to treat ‘the sediment thfough the
“sediment’ contrél funct10n,of ‘the Sabé dars, | The maximum flood in ihe
- past ‘is. adoPted as the obje¢t1ve flood for the Sabo plan, whlch :

ﬂcorreSPOnds 1o 1972 flbod. s

) In determlnlng the sedlment valume for the Sabo plan, sub—control
,po1nt is sét up at the’ converg1ng ‘point of ‘the Timbu ereek and Papatak
creek. “and the sectlon ‘bétween the sodiment produclng sourée in the
;_‘mounta1n and the. sub-control po1nt 1s detérmlned as the plannlng

* sectxbn. {FiGURE IV~2)

The plan is. formuiated to follow the haS1¢ conéept of . the Sabo

: of 'y shall beé céntrélled and retained as

..much as pbss1blé at the mountain area.‘ Limitation in the construct1on

.. of Sabd dams frbm the t0pography and geology of thé. area, and 'the
efficiency is taken into cpn51derat1on togéther ‘with the p0331b111ty

of storlng the residual sediment at. the déwmstream, . Overall plan is,
“thus, . formulated, wh1ch w1ll prov;de a b331s for the future prov131on

of. the direct works.';

- LI . ERE

4, 2.2 Sedment Volume in Sabo Plaﬂ i o

- The volumé 6f sed1nent ¢0n51dered in ‘the establ1shment of the
'_Sabo plan is cla551f1ed into the designed volume of sediment production,
~ designed volumé of sediment runnoff, deslgned ‘volume of controlled
- sedimént’ and the. des1gned volume of -surplus’ sedimeint runﬂoff, and

,Vrthese 1tems are def1ned as follows:' (PIGURF IV—3 & 4)

~“(l) D931gﬂed volume of sedlment productlon ;iii >

pr1mary sediment‘#olume produced through the er031on of +the mountain
- during the period of maximum flood and thé secondary ‘Sediment volume
*which is the nnstable sedzment volune accumulated at the river bed.



'f:v61Um036f 1, 810 000m3 dischafged?down by

R

édiment volumo produced durxng maxlmum flood to;al&
By adding’ the sediment,

llThé prlmar—l :
-2 622;000m3 -as’deScrxbed 1n'thpter 3.

erosion of thé sediment accumulated at: £hé riwer béd, a\‘ P
d951gned sedlme t_valume productlon durxng max1mum flood becomes .
i 1 432 000 m3. R : B . o

: '(2) Designed

FLAUTR 6031gn¢d olume of ] j

sedxmént préduétién 1ess the' volume that 'is. temporar11y depbs1ted on
the pivér bed (2, 580, 000 3) ;! before “the run—off”feaches the: subaggx B
ébntrol ‘point. In’ th1s Sabb,plan,?the d631gned volume - of: sediment ‘run-~ -
off is 1, ,849,000 m3} - The average’ annual- sedimént run—off 1s estlmated :

: at 328,000 m3 aSSumlng no rlver bed control is. made. R

) eI

:

. :f(3) D9518n9d VOlumé of controlled Sedlment o

ho' 6931gned volume of controlled Sedlment is the VOlume that can
ontrolled or retained through the constriction: of Sabo dam at the
mowhtain, | “As ‘described subsequently, ‘the -total volume of sedament
controlled through constru6t10n of. 10 sabo dams s’ estimated at .
1014000:.:.3.,, . . S

(4) De31gned volume of surplus sedlment run—off
The . des1gned volUme of'surplus sedlment run—off is. the volume of

sediment that is in execéss of the wlume controlled or retained through
- the pr0v1sioﬁ‘bf the Sabo dams, and the volume is estimated at '
835,000 m3 which is "the ‘differende ‘batwesn. the designed volume of
sedlment run-off (1 849 000 m3) and the des1gned volume of controlled
" sediment (1,014,000 m3) This des1gned volumé of surplus sedlment is
the volume uh1ch requlres Cbntrol at the downstream durlng the perlod
of maxlmum flood. . . .

4 2 3 Sabo Plan ;f' :
U AS descrlbéd in Sect16n 4 2 1 the bas1¢ pollcy in thls plan is
to. control the” sedlment ruit=6ff ‘as mich as poéssible. at -the ‘mountain
areéa and to retain any. surplus run-off at the downstream.; The ¢ontrol
" of the sedxmeﬁt product10ﬁ is té' be made by provision of Sabo dams at
the mountaln, 16 the maxsmum extént through thexr éontfolllng and '
reta1n1ng functlon.,-_: , S S ,

gThe céntrbl of_the sedimentfxu é fected b ;the fortify1ng funetion

dein, In other words, it is . thgough the fﬁnct1on of restraxning tha
zsed1ment produot1on from the efosién slope at the mountgin side,’ From
the present condltion of the mounta1n dtiis con31dered,that ihis is
possible’. oﬂiy at the Buebuc ¢rcek and ‘the Iangca oreek, The céﬁtrol

“of sediment run—éff may he d1v1ded into cOntrul by Sabo dam ‘and ¢ontrol .



. -Q:Si ﬁ:

-fgradxént at. “bDOTmal f1°°d PEFiGd and thé sedimentatlon Eradléﬁt at’ “the
'normai Seﬁson:,;( de - . ”

’13 glven 10 the fact’ that 1£ is not p0551ble 1o construct high ddfs’ on
thick gravel 1ageri In the locationing of . the Sabo dams, emphasis is’
~.placed én the Bucbuc Croel where the’ volume'of*i diment_production is .

- ‘large ‘and s$ix Saboidams are planned:: Hovever, :dueitd: the limitation
U HF available su1tab1é site.for Sabo:dam constructLOH aIOng the Bucbuc
‘*creek catchment arehd ihe surplus sediment run-off . 1s planned 16 be _

treated at PapatacaCraek dovnstréam where 3 Sabd dams ‘are planned. ;A - :

. A Sabo ‘danm . is also plannéd at the Timbu River. Then, the total’ ﬂesigned

controlléd voiumé cOmes to 1, 014 000m3 and the volume of sbrplUs sedament

run—of f whlch 18- beyond coﬁtrol isg. 835 000m3 at the snb-control point.

"~ The:volume of - gédiment: production’ and ﬂ1e volume. of sediment; run-off
‘for.each catchmeqt area after the: 66nstruct1on of. the Sabo dams as well
Cas’ the - ¢ontrolled and retaxnéd volumes hy,the dems’ and the voluwe 4
'retained at the river: bed are as shown in TABLE IV 1 L

: Furthermore, 1n order to me ﬂtaln the safety of the dams and to
“maintain the: exls£1ng river bed as wéll as to prevent erosion. and -

_ -falllng of : the river banks, 4 grﬁundsels and 9 groyne wbrks are - proV1ded
_‘1n the 1 5 km section downstream ‘of the subncontrol p01nt._. o

The trend of change of runﬂoff at the max1mum flood through )
','ptuVlsion of Sabo faclllty at the planned control polnt is’ shown Ain
”'FIGURE IV 5. LI ce i e L _ : a

‘4 2 4 Sabo fa6111ties

‘(1}_ Fbundation of Sabo dam and related fao111ties -,é

. The f0undation condltlon of the typlcal locatlons for Sabe “dams
. and groundsels are as descr1bed bélow. In. the detalled de51gn stage,
-’further 1n¢estigation through test b0r1ng wlll_be uecessary. .

4 .
The riVer banks 0nsb0th sidés of each dam qlte ‘Are neariy perpendl—

';cﬁlar or very, steep 1n sloPé ‘and are composed of Agglomoratés (1)

.;¢The shearing strength of 1herocks is estiMated at about 40- 50 t/m2 and
' ?ém/sec.. The  éxistence
ut o this: will ot be -
‘The' widths of " ihe . river-ére 45m, 20m

Ca problem f Tthe dém foﬁnﬁation

4 and 25m'a ,thé three ldcatibns resp&ctively and'the Tiver: bhed -

. fsedlmentatioh is" mainly medlum sz?e to coarse sand dep031ted to a
;fdepth of 10—20m R . : , . Py
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with a-small” valleyjfofmed through;eroszon. T wﬁole of. the 1oft

_bank.and the lower part bf:tho rlght bank’are'com OSpd Of A\glomer&{e-
S (1) UJth an“est; 'fod shearing : g”ﬁdep051ted
to'a depth: of about 5m.at the‘ ight bank,

" has to be completely removéd, A ,,:therc is n problem
ant1cipated at this site as & Sabo dam 31to.?‘The r1Ver width'is about
22a, an&the sedlmentatlon depos1ted to a maxlmum depth of about 34m,
is of the same cowp051txon as other dam 51tes. T i

- Slte of roundsel No. 1 A e .

SRR The left bank is c0mpoSed of Welded Tuff w1th a shearlng strength '
of ‘about 40t/m2 vhereas: ‘the fan {alus. (II—a) at the rlght bé nh is
COmPOSed of medium to ¢oarse sand and gravels, Y
~of 0.2m, Theré.is no probiem for the: deft. bq: :
& groundsel of - small dead. welght but - some protect1ve measures have to_
be providéed at the foot and the slope at the right bank, The river
bed. sedlmentatlon is the same as other dam 31tes, depos1ted th a
'depth of over 10m. o : o : :

v

.-

(2) Sabo fac111tles ;‘
_ From the result of . studles on the foundation, ihe basxc stluctural
plan for the facnlitles are made as follows: : .

1) 'Sabo'dam

‘ : ThlS is composed of the main dam, the auxllxary dam and the
‘apron, 'and.vhere necessary foot protection and. retalnlng wall may ‘be

i provided., ~Thé dam height is- to be below 15m and the vldth 1s to be-

- adequate 1o’ span with both banks,  The width'of the crest is t6 be
7 2.0my " the downstream slope to bo 1 10, 2 and the thxcknéss of the apron
to be 2.0m, e S

(R

ii} GroundSel'

This is eomposed of the main groundsel the aux;liary groundsel
the vertical wall and the: apron., The total he1ght” s about 6 ¢ to-

" 7.0m and the éfféctive héight is about 3m,  The, width is to be adequate

to span with both banks, the downstream slope 1o be 1 O 2, ‘the width
of the crest to be 2 Om and the thickness of the apron to be 1 Sm.

111) GrOyne vork
Thls is to be the water-permeable cushion gablon made of 1ron

w1re, with a height of ‘2.4m and o length adequate to extend from ‘both
- banks to. the water channel.g,g- R e e P o
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: The érOSS sectxénal structurés of all the facllatles are 50
determined as to. satisfy the deS1gn conditions and ihe detaals are, as

B :shovm ln’TABLE lv-‘z.

--ﬂ(ﬁ)i?nb?éfiéisif{i-*”"ﬂ“‘

Y and grp s, .f-;'f 0ncrete, ahd
e ricb ‘caorels will bé &dopted fﬁr the spillvay of - the ' Sabe dams
“snd portlons of . 0 5m Qr léSS in thickness in order to prevent abr331on

Portland cement will'be used and the: éga;
lconcrete m:xxng ¥ill be' obtained in- the V1c1n1ty of the structures.

" Asifor coarse éggregates, “itids in pTlnblple desirable that coarse
Laggregates be’ taken from quarryy but where. $1 is nob possible or ..
:1n$ufficient in quant1ty, seletted river bed gravel:-may. be used, The

' & for ‘cushion’ gabloﬁ will-in’ principlé be takén from quarry,

;f'buﬂ mat”rlais"Sele0téd from: the: r1Véf bed nearby may bé: uséd in: the

:ﬂcbnstrﬁction of grOUndsel and groyne worksi'.The sheet. piles to: be-
,used wlll c¢nf0rm to thé JIS speciflcatlon 6r 1ts equivalent. =

_ The f100r slah of aprbn and othefs w111 be prév1ded wath 301nt
at 20m 1ntervals ‘and- water stop. will be provided at the expansion: =
jO1nts ‘of Sabs dams. - Porx the groyne works,. éushion gabion of iron
“wire net will be” 1aid to the stipulated depth at the: 1ocat10ns vhere
- the grouﬂdsel uPstream and dowinstream aré cbmpleted. Cdbblestbne
.used for the- gabion shall he larger than the size of the mesh, the
ffcobbiesténe shall ‘be ¢arefully packed 1n, and any gaps ins1de w111 be
_.filled up umth gravel.?“

.4, 2 5 Afforest&tlon Plan

_ The pla t1 g works aré for the: purp@se of preventlng the collapser
or erOSlon of the “ountain slopes and conbrollang sedimend: praduct1cn .
through early CGVering of the erosion-area with. vegetatlon.' Prom the
resulis’ of survey, the followlng types of plant may be cohs:dered for
'the afforestratxon plan. . RN

(1; Kamachlle (Camachile)

{2 Kakawati Kakautl S
S 3(3)ijp11 ipil -

RN (4)”}A11bﬁhgbang

{5)  Pir

(6)

(7)

CGrams grass [{i'::';;.
CegOn grass o

Any suéceszul result cannot be expected in the planting of ‘the
above plant unléss’ the plantxng siteiare stable.: S1nce the erosion
“aréas in the catchment consists of pyrc\clastm flow dep031ts, the
slope is llable to collapse easily and it is” necessary to stabilize the
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hxllside slopes w1th civ'l englneerxng ”truétures' In 1 y
it'is antxélpate& fhat the stabilization' ‘of the fqot of the hill and
the rlver bed wlth the Sabo dams may setVe as a ba$1s ‘for” futu: 'F_ E
ivil eng1neér1ng i
structures and afofeStTatlén;g 3 on of éivil .
works 1o such & large erosion area 16 fa. Lflta féf végeta—
tions is dlfficult, the- loéatlons suxtable for plantlng at the first:
 step shall-be in thé watoer channel betweeén the downslre _‘gfoyne work
;’sectlous.y The . t:mlng of : plantlng shall be at’ such imé ‘whon - sediment
is depos;ted to a“éertain éxtent ‘and  the 51de er051on of ‘both banks
hdve comé to & pausea Plantlng is’ also necessary wlthln the rlver flow
sectlon at the fan reglon. : : Sl i

i..—.: B
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_i4 3 vaer Improvément Plan and Sand Arrestxng Bas1n Plan*‘*

4 3 1 Genéral

: Prlor to preparzng the capt1oned plans for the Pa51g potfara
) 1ver, the follownng two flood preventlon plans Weré‘studied prellmxnarlly.

(1) Plan to dlvert a pa}t of floodwater of the Abacan r1ver from
hf'a polnt upstream of Angeles Caty to the Pasngmpbtrero rlver.

(2) Plan to d1vert a part of floodwater of the P331g potrero
river to the Porac rlver. .
- The two plans, (l) and (2), were, hoaner, dnscarded because Plan'
-(1) Would .increase floods déwnstream of the Pa31g-potrexo river ‘and
~thus merely pass flood damage from the area downstream of the Abacan
river over. to the Pas;g—potrero river ba51n, and at présent, floodwater
from the. Abacén river vould- be: less likely 1o cause' damage to Angeles
Clty, vhereas Plan (2) would.increase the danger of . flooding Porac Town,

- whi¢h is now relatively safe from. floods, and thus raise the potentlal of

flood damage. E

The rlver 1mprovement plan and sand arrést1ng bas:n plan formulated

in the pro;ect isy therefore. -10. treat only the: Pas1g—potrerb river for

the. 1mprovement The plan ¢overs flood- preveﬁtlbn ‘and the- countermeasure
- of the d190harged sand for a atretch of about:27 km from thé fan-head
“to its ¢onfluence with the Guagua river. ' The river improvement plan covers
‘the downstream area of the Pasxg—potrero viver from the river mouth te
STA15+950, and aims to lnstall a river channel to safely dlscharge the .
6931gn flood .

_ BaSed on the rev1ew of the plan prOp&red by the BPH which is new
partxally undar way and the results of hyﬂrologleal study, the desxgn
flood dlscharge for river 1mpr0vement plan vas set to be- 900 /s,

As ment1onéd before, the basxe ‘aim of the éroszén control plan
is’ to control and. regulate” discharged sand by a group of Sabo dams to
Cbe. constxucted in:the mountain region upstream of the river. Because

of topographlcal and - geolégical conditions, however, it is impossible
o econtrol all the discharged sand with the Sabo dams, Adcordingly, a
sand arrestlng basiniand theé ‘related facilities were planned for the -
stretch from-STA 154950 to STA 27 for preventing the sand sp1lled out
from thé upstream and flows into the river channel.

R In preparlng the ba31c plan for the sand arrestlng basnn, the
“distribution’ of sediment’ volume after construct1ng of ‘Sabo dams is
takén into cansideratlon.. ‘Even after the ¢ontrol by the group of .
Sabo dams to be constructed in the upstream area, sand of 835,000 n
will still flow ‘down .into the fan area during the maxisum’ flood. of
this volume, 144,000 n> of sand will furthér flow ott from the fan
znto the &ownstream rlver 00urse. (Annual mean sediment dlscharges _
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cortéSpondlng théreto wlll be 304 000 m3 and=3Q,000£m résPGotzvély )
Theréford, -the: sand arrésting ba31n'plan is prepare to éontrol: the '
balance bétween:ths quantity of ‘sand coming inte the'fan and the
“quantity of send vhith funs: furthey dewvnstyesa ;. That 18’
. at maxnmum flood or 274 000 m3 on the yearly averafe. SR

Aééordlng to the constructlon plan fOr the proaeot, 1t will take
-'10 years more to:construet.alliof the. group of :Sabo’ dams, upstream of
" the river. after the” complétlon of - the river: 1mprovemant .gnd sand’
arresting basin works. Théreforé, there will not bé’ enOugh sand’
control capacity by the Sabo:danms during 10 years.. Thus a témporaly
- plan prbv;dlng the sand arrestlng basin, with an’ extra cap&cxty for a
: total eapacity of 941 000 m? will be- made. S

. :4 3.2 Ra?lew of the BPﬁ Plan ,_L:\

As aforementlonad, the rlver 1mproVement and tranlng wOrks of
Ahe PaSLg-potréro river: has- been carrled out since 1974 based on the
plan prepared by BPW . ~in: 1964, Accordlng ‘to the. BPW..: plan, the
river channel is de31gned 16 pass the de31§n flood of 900 m3/89¢ at ©
the Mancatlon Bridge {drainage areat 44 km ‘This design was examined
_by using six formulas.including the formula used by. BPW. - and’ the
rational formula. “The vesults of the éxamlnatlon show'that the deésign
. flood of 900 0/s. corr95ponds to flood having & prabability of once
~“in 80: ‘years and the: d931gn flood has .safficient safety from the view
p01nt of rlver englneerlng..,, - e ‘ L3 .

: Comments on: the BPY plan are: made on tho b351s of the avallable
drau1ngs and 31te reconna1ssance as fc»ll()ws..‘i :

-:(l) The allgnment of the levees was dBtEINIHEd for the stretch
" from the rivermouth t6 STA 23...In this strétch, -levees are
-~ alréady constrhcted for . the stretch of ‘12 Km from Bacelor to
Mitora.  This.aligament seems réasonable as a whole from
the v1ewpolnt of the topography and  traces of old river channel,
the followlng, however, aré p01nted out‘ b

a) rThere ave hydraullc sharp bends haV1ng small curvatura
'00mpared with the channel width;.e.g. curvature less than
4 times of the channel width," and no wldennlng is prov1ded
;there‘- :

b)i’The Pq1g potrero rlver JOIHS W1th thp Gua—gua rlver ‘at the
R ;right angle.{:n : T AT T , :

Ce) The widths of the river are: set to be 150 B for the )
-idownstream stretch of 7 km and 300, m, for the upstréam
* gtreteh. ' These fa1r1y wide and flat ¢hannel in the
7upstream causes meanderlng of, water courSe durlng the low
x.flow saasoas..] ; -



‘3f'ud)':Thef&113nment of levees for the stfétoh 6f 500 mw long o
s v between STA -8 and STA-T Where the éhannél width decreases
o e 300 'm at the upstream 167130 ‘4t the ‘déwnstrogn
o gesns 6 be" éfféétive to 1ncrease the tract1ve fﬁrce. o
against sand.,,,f‘ L R St -

o (Q)A-The p_ofnlé of the rzferbed boéomés flattér gradually from
'ff*"“the upstréam to the downstream and seems stablé..“v,: AT

(3} The existxng rlver channel is. of single croSs sectlon and the
elevatlon of “the’ riVeYbed is almost ‘same"as that of the 1nlaﬂi.
.The BFVY plan contemplates to excéavate ‘a low water channel’
“having 30-méter bottom width in the center, which seems to be
effective for stabilization:of. the water dourse:diring the
- 1ow, flow season and for lowering the high water ‘elevation. - -
- The excavation of “low water channel at.{he" Badolor Bridge
“and’ the By-Pass’ Brldgé will be: limited t¢ thé depth of 2 m.
igf,below the présent r1Verbed to protect the: brldge foundatlons.

- (4) The existing embankmént has ‘a 51ngle eio8s sectlon haV1ng
L side” slopes of 3 t6 1 and. is- built using: the rivelbed materials
. '¢d116cted from the nearby ‘aréa.  The :side" slopes. are judged
to be: safe agalﬂst §lip. The river- side’ slope: is. protected
Dby rip. lap.; The ¢ompleted cross seéction has'a sufflciént
~ hight. 1nclud1ng ‘frée board against the planried hlgh vater
7 levely Thé faet” that some parts of the slope surface awve
eroded by rainfall incidcates that’ the compact1on of: embank— ‘
K ment 1s 1nsuffic1ent. o

: (5);'There is & plan to construét cbnt1nuous levees for the stretch
i frém STA 16 :16 . the head 6f the fan, the detaxls of this plan
- except thélr allgnment are not aVailable yet.

A

- The ¢ut11ne ‘of the BPW plan is: 111usted 1n FIGURE IV 6 and IV—?
rtogether wlth the plan éOntemplated in th1s study.' 4 ' .

' 4 3 3 Alxgnment, Longltudlnal Prof:le and Crossnsectlon

_ The rlver 1mproVement covers the stretch frﬁm STA O to STA 154950
and is formulated as. fcllows.;.u ; : A

(1) Allgnment Plﬁn,f ..
The alignment of the r1Vér course for thls r:Vér lmprovement plan :
is basxcally the sane as. that ‘of the .. BPW" plan now partially under-
~construetion.  For the no-levee’ section of .the river from the downstream
- point of STA 24350 m to thé ¢onfluence with. the Guagua river nev levees
_wlll be bu11t in conform1ty'w1th the allgnment line of ‘the BPW plan.



a-i;';'3

As for the no ieveé atreteh,fzom upstream H1tora$(STA'“3+5O) to the
g k .

problems c¢nc¢rn1ng the d1schange capaclty even 1f the dlstance between N
the levees s sllghtly narrowed. Thls river. 1mprovement plan, theréf@re;
brings . the alignments to a p01n£ near the. fqots of the fan to narrow
' betwéén the levees. The BPH plan éonce1ves thls section
i * ns ient’ plan will
proyzde open levees on both 31des of the erEr at pélnts wh re the small
aries Tlow. 1nto the P351g potrerq rlver 56, that ‘the rlYG- channel
nay be able to draln 1nland water and: etard abnonmal floods, through the
_ openlngs.‘ne ST o . AR

) Since present r1Ver chann
take meanderlng and. unsteady chrses in he
plans to, bulld a low water channel of 30 meters wxde

. center: during the low flow. geasons in’ order_t' ]
‘river improvement. plan also prov1des a'low ﬁater channel alonghthe _
~centerline of ithe channel as in the ,BPW plan. ; The low water channel

. will be 30 meters wide .in the upstream of the STA 4+500 p01nt as in. the
3Py plaﬁ, ut 60 meters ‘wide in the downstream because flow veloclty
decreases due to the gentle gradlent ‘of the river bed, and because
+the river.bed cannot be -dug deep’ enough due {0, ex1stan¢e of the piers of
the Bacolor Brldge, and . thus a. sufflcleut 10w water chanual ¢ross sectlon
cannot be secured by the hed w1de of 30 m.?_; . :

(é)‘ Profxle Plan:

R The Iongltudxnal p10f11e of the low water channel is S0 plannéd that
the’ sedlment d1scharge in the channel wlil ‘be balanced and that the
’ r1ver bed will remain steady _ In other UOrds,'sediment from the sand
arrestlng ‘basin will be transported downstréam as auch &s pdssible witheut
allow:ng 1t to settle doun in the river channel,

To attéin the above purpose, the gradlgnt of erer bnd is, planned
to decrease gradually from upstream without sudden’ change based on the
present viverbed gradlént. ‘The BPW- plan is also con31déred 10 aim’
at & similar ob;ect1ve, and. shows a reaSonable shape as a whole.; However,
the d1gg1ng depth speclfled ‘thérein. séems relatlvely deep for a 1ow e
water ¢hannel . ds described. hereunder. L C

ThlS rlver lmprovement plan formulates the 10ng1tudlnal proflle plan
' after a. cargful study of- the depth of the piers of the existing bridges,
‘The. riverbed /gradient thus determined is 1/100'at th¢ head of the upsireanm
f ‘the tiver channel, and 1/1 800 at ‘the énd ‘of “the dowﬂstream.; The
gradlent linking the 11m1ted level of excavatlon at the Bacolor Bridge
with the river bed level at: the mouth of the river béedmes steepér than
‘that of the adjacent upstream stxétch,  To prevént such an unbatural
contlnuance of  the riverbdd gradients, two drop. stretehures of 70 em
hlgh each will be cOnstructed downstream of the Bacolbr Brzdge. '
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o The crest of the embankment vnll have N rree board of 1.5 m. abo\e
"the planned flood level” taking into Account ‘connection to bridge
'abutments. The lohgitudlnal profile plan is outl:ned in’ FIGURE IV-S_
. 'ﬂhd 1 V“gn .

;'é-:" R T T P ='-'.\'»':

SR _ ishould have 0 crOSS sect1on whxch allows safe dlscharge
Cef planned flood vater of . 900 /s.- This ‘will® be" secured by bullding

" levees, " Sinée it 133d1ff1cu1t 16 secure stable’ ‘channél Tor -the low
“flovs by ‘Single-cross saotion, . BPW ~ plannéd composite cross. séctions
having low water channel along the centerline of the channel. ‘:The

.. plan sp301f1es A dlgglng depth of - 3 to 5 m for this low water channel.

;_Thls{rlver 1mpro?ement plan will' 3130 propose '8 river channel with

"fcompo$1té 1aving ‘a ‘low water channel as in“the BEW
i_plan.- The . low water channél will have a flqw drea largé enough to
"dlscharge 120 ni}/s whieh' have “return period of ‘1.1 yedrs, Under -
these éond1t10hs, the‘depth of ‘the ‘low watér “¢hannel will be 2,0 to .

2.5 'm. " Thése Seetlén are con51derab1y smaller than that of ‘the BIW.

o plan, but the Above—mentloﬂed design dlscharge is cOnsxdéred reasonable

. for the low water chanﬁél from the engineering pdlnt of v1ew.— L

. The levees wlll have a free board of 1.5 a above the planned f100d
level. The Yowest part of the’ downstream area needs no early cénstruc~
tion of ‘complote levees along the Pa$1g potrero viver because ne levees
have been- COnstructed for: the Guagua rlver as yet., Accordlngly, the-
right levee of 1.5 km long from STA 0450 to STA 14580 and the left
_levée of 1 9 Km long from STA 0450 to STA 14950 will have 06 fréé ‘board
aboveé thé planned flood level, for ‘the t1me being. The standard Cross
: sect1on is shcwn in ?IGURL IV 10. I - S —

’ 4 3 4 Plan of Sand Arrestlng Ba31n_ o

As mentioned in 4 3. 1, sand arrestlng ba31n are, planned to supplement

o sand c0ntrol capaélty against the follow1ng sedlment dlscharge.

'°[sana;va1a£é*g6{hé‘Ar;éSted B

R

L o)
- _After Faéility 3”' '_fPvaiéiondﬁll._—
_ RN SR U 5 '; Compléted o i Perlod
~ Maximum Flood Time = ',-'j_fg' - 691, ooo } 1j";17; 941 000
'Anhnéi':i‘?éiﬁaze.ff.. e, ooo LTS el

-[1 Durlng the perlod aftér COmplétlon of r1ver 1mprovemont works until-
: the completion of. all thé Sabo dams. ‘“
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The sand arréatahg basnn aims at controlllng tHe p}aﬂned Sedxmgnt '
ischarge in the strétoh from STA 27 1o’ STA 154950 (£from.the fan to the
rivér ¢hafinel), and_thus ninimizing ‘séttlement of sand on. the viver
‘channél, " The sandarresting basin will have fodr parts of dlfferent
funétloﬂs as foilous (FIGURE IV~11) . : i

‘(1) 'Valley part

(2) "~ Guide part A
(3) ' Sand’arrésting basin p&rt
'(4) Branchlng and confluent part

- (1) Vauey P&rt (s'm 27 to sm 24+3oo) e

. Thé valley part éxtends abOut 2 ? km long downstream éf & p01nt
neayr' the Noi 1-A ‘consolidation area.. -The:valley is foried by érosion
:by the' P331g pctrero river.,  The eroded ¢liffs: are brlttle, sandy ‘ones,
and side’ ‘erosion is §till active. : This plan aims: to transport the .
_;_sand flowing out from the Sabo dams through this- part and preventlng
s1de erosxon. o .

'-(2) Guiﬂe Part (STA 24+3oo to STA 20+850)

A Th1s part extends ovar about 3. 45 km downstream of the valley part.
" Theve is ah S-shaped éurve near STA 234400, where Agglomerates lie on '

‘both banks of. the river, causing the so- called osclllatlng phenomenbn "
of water and sand flow during the flood. t1me.'w~'- . : R

Important fuhctlon of: th1s part- is to- prevent thls phenomendn at
the curve. . For this purpoSe; a channel will be dug as.straight as
possible to guidé the. -water to the fan. . The channel will be .70 m vide,
- taking into a¢count the ‘maximnum width' which can’ be ‘obtained at the

narrow poxnt néar STA 23+400, and 2 5 to 3 m: deep. : :

(2) Sand Arrestlng Ba51n Part (STA 20+850 to STA 19+550)

Thxs part Extends over 1 3 km downstream of the gulde part¢ This_
=pa.rt w111 -have. a excavated basin. for sand arrestxng of about 560 000 - m2
in area with theé -maximum width 'of about 650 ‘m and maximum depth of about

5 m. Thé sand - ‘arresting basin inténds to- dep051t and . CQntrél sediment
-d1$cha£ge t6. the' downstream r1vér ehannel within the pi&hned voiume._
It also serves. to separate earth and sand from the rlver water.

. Tha sand arrest1ng ba31n wlll have a bottle shape as v1ewed fﬂom
the top, reondidering the . céndltions of topdgraphy and the smooth :
éonnectlon of thls part with thé ad;acent upstream and dOWnstréam parts.
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;;*(4) Branch:ng and Confluent Part (STA 19+550 to STA 15+950)

This part covers~the stretch of 3. 6 km long downstream or the ’
sand arrestlng basin and in¢ludes the Haneatlan Bridge. The, water
course is separated into ‘twd branthes. by a sand bar located betueen
No. 1 and No. 2, Mancatian Bridges and the branches Jonns agaln
: dOWnstream of the brldge. : B

: Compar:ng the two branched water courses, unﬂer the Mancat1an
j:Brldges, the followlng ¢an be poanted out"‘ o

L Thé eastefn branch runn1ng ot the 31de of the Angeles CLty is
. consndered as the maln course of river flow at present.

- The rlght bank of the western branch an the 31de of the Porac

L. 'City needs more safety against floods because this portien was

“bften attacked by floods into collapse rasultlug serious flood
damages in the past Lo - R )

- “In view of the above ObSETVatIOHS, it is planned that a channel
will be excavated from the downstream end of the sand arresting basin

. part to the cOnfluence of the branches downstream of the bridges in the

. eastern branch to ‘ensure steady water flow and hydraulxcally snicoth

. branching and confluence of the river water, : The éastern channel will

“be able to dis¢harge the améunt of water anticipated for the low water

" ¢ hannel ‘downstresm (120 m)/séc): “Theny the western branch w111 vork

only at the time of blg floods.: g . . .

SR The vxllage located on the sand bar between the branches w111 te
) proteéted from fload by a polder embankment.;_s : - :

: The loWest end of th1s part is: connected to the river channel " and
opén levees will be built: for the purposes of discharging 1n1and water
and retard;ng floodwater as in- the case of the uppermost’ part of the
river channel.

"'54 3 S Study on the vaer Ghannel Stabllxgy

This paragraph deals wlth the study of securzng the sedlment .
'transpdrt ‘¢apacity of the plapned river: channel and . the ‘stability of
"t hé: rlYélbed on - the ha31s of nonunlform flow ‘and sed1ment calculatlons.

(1) Study of TranSpOrt Cap301ty

_ Non-uniform fléw o&lculatlon was made for the fxve dlfferent
.‘dlschafge, namely 120 m3/s, 400 m3/s, 520 m3/s, 900 m3/s and | 1, 100 m3/s
~at the Manéatian Brldge-. The results of the above-mentioned .5 cases show
“that the levees planned will have an free board of more than 1. 5 meters
. above the planned flood d1schaige of 900 m3/s over the entire stretch.

o EVen at lo¢at10ns of thé br1dges, where tha bottlenecks of dlscharge
"capacity may - happen, ‘the planned c¢hannel seétions have discharge. capacities
_ leaVIDg sufficlent clearance urder the girders as shown below,
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. Glearandé
2 Bacolar Bridgs .
'ﬁfstal 4+200 ' i”?f]ﬁ{éﬁ&§}fﬁ§i&éeﬁfﬁ,ff7i:fﬂﬂff;ﬁié'éf
|  ’sta._18+4o0 ;i; ~ Mancatien Bridge . - 1.9

'(é){ Study 0f Rlver Bed Stabxllﬁy

The Safety of the rxverbed of the plannéd chanhel was studled from
the view point of contlnulty of” sedlment discharge in ‘the! longltudxnal
'fd1rect16n._ Sédiment -can be roughly ¢lassified into bed: load, suspended .
16ad, and’ Wash loada‘ The rlverbed stablllty 13 rev1ewed in due considera-
tldn of thése asPGcts. Lo £ : O : :

‘ i) Rlver channel portlén ”"“"

.....

TSTA O to STA 16 shows that’ ‘the volumé of bed load transpbrted
variés” léﬁgltUdlnally in the same trend as longitudinal changes in
fluid number and flow veIOOLty.g The strétch may be roughly divided
into iwo’ sub- stretches.' Ohe is from STA 0 to STA 5, where bed load

s affected by the back watex downstream, and the other frOm STA 5

’ to 16.4 : ,

L In thé sub—stretch of STA 5 to STA 16 . béd loaﬁ dlscharge is
 1'appr0x1maté1y contlnuéus, and is- conSLdéred nearly steady éexéept
7 for local variationd hear the' STAS "9, 'STA 11 ‘and STA'15 points where
J bed Ioaﬂ tends to settle néar thé "STA° 9 ‘and STA 11 points and
 its, 639081t10n tends to deé%ease near STA 15 GOHnstream of fuse
'portlon.; The d:scharge af bed’ load in the sub-stretch from STA O to
N STA 5. where 'the back-water’ exists is cénszderably smaller that of
_ the upstream subséétlon frém STA 5 1o STA 16 pblnts (QB 102 for-
" the STA O to' STA'S sub-stretch and 0B:10-1"for the STA 5:to
- STA 16 Sub—stretch) f Most of “the' bed load éarriéd” ‘down’ from
'?upstream by floodwater Seems td depbs1£ in’ ‘this subsection,

: " The calculat1on results of susPended load shows that discharge _

‘jvolumé is extremély great in the: dOHnstream éf I STA/ 5, ‘but has!similar

L trend in the éase of bed 1oad upstre&m of STA: 5. -The calculation
‘tesults -for- suspended 102d° downstream of ‘STA 5'is aghinst the. .
actual condition; "1f the calédalatioh results ard’ trie, the sib-stretch
downstream of . STA-5 would show an extréme degradation phenoménon.

~ Sincé wash load sample ‘teken in this sub-stretch are. very«f1ne, wash
load wlll not affect rxvérbed variat1ons.
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‘ Calculatnons 6f sedlment inflew from the upstream 1nto ‘section
.of STA 16}200 at flood time' give. approxlmately the foiloviﬁg
Cresultst 1144 %7103 @3 at ths 1972 flo6d, and 30'x 103 m3 at a .
flood haV1ﬁg a probab111ty of ‘about onée’ a yvear. If these amounts
- of 'sediment settle in-the low vater channel having bottom width '
- of -abdut 50 m, downstréam of STA-5,.the sediment’ depths will be
0.6 @.at the 1972 flood - (144 x 103/50 25, ooo} ) and o 15 m at the
annval flood (30 X 103/(50 5 ooo) '

11) Sand arrestnng basnn portlon

_ There remaln problems for these parts regardlng the simple
. one-damen51onal treatment of the sub;ect by the non-unlform and
sediment formulas; but the’ ¢aleulation results aré fairly reasonable
‘trend, 1nd1cat1ng that sediment d1seharge caphclty is’ large eﬁough _
to carry sediment .to the sand arrestlng ‘basin in the valley ‘and guide
~ part.and become smatl enough to deposit sedimeént in the sand arresting
-ba31n part, and become nearly steady in the branching and confluent
part with éome sediment there, Thus “the ‘design of the sdnd arresting
. - bagin will sat1sfy its fuﬁetxon.\ The degradlatxon 1n ‘the valley and
.:guide part will be dealt wlth by the groynes and the rlverted '
: compaction.‘;; - = R ‘

o As for sedlmént dep031ted 1n “the Sand arrestxng b331n, 1ts slope
S T N about 1.to 60 01 t0:100 at a p01nt wvheve slopé becomes stable
near. the fan, 10t is. about 1 to 80, thé quantity of sediment
4o be stored in this basin will be aboul 725,000 m3 and- the sand -
:;farrest1ng basin has: enough sand storage ¢apacity.. The branshing
s and ¢onflusnce part from!the sand - reservoir to the r1ver ¢hannel
.- will ‘be steady s0 f&r as, tractlve force is’ concerned. “Yariations
., of the riverbed depend on - the supply of sand from-the sand-arresting
basin upstream andnthe wldth ‘of river ehannel.; In. the 'most dangerous
CLELE where no: sand is suppl;ed from the ba51n.; The - degrad1at10n of
" {be:riverbed may ogcur, by 0.4 m, at’ the “samé scale of 1972 floed
{144,000/ (100, x 3500)) and by 0.1 m at “the floesd having a probability
- of about once-.a year, . Therefore,'lt is necessary to take sufficient
CAre about the management and maintenance not only” of the sand’
.,arrest1ng b331n but also of the branching and confluence part

;4 3 6 Proapeet1ve R;parxan Structures'g-

The follow1ng fa0111t1es were, planned an, the basns of the river .

-.1mprovement plan and the sand arrest1ng plan deSCrxbed 1n the precedxng

'sections. S U S
(i)” LeVees
The construetlon work of levee w111 con51st of the f0110w1ng|

= New 1évee ineludlng open levee where no- levees exlst at present -
19 700 m . in total. ' : - :
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- Suppleméntal embankment where the embankment sectlon is e
insufflclént <14, 300 m in total.;?,g. B T I B N R

- Polder embankment for the v1llage 1n the sand bar at Mancatlan -
12 700 m in total.. ff,ﬁ” BN ,”,_;«w;} o ;ﬁ;? 3¢;4

The 1evaés coverlng from STA 0 16 STA 23 will have & érest Hlth
of 6t and: side’ slope of 3 to-1. fOIIOWLng the BPW plan, . Por the
abave uork earth embankment of 699 000 m Sin volume wlll be requ1red

A

ln priné1p1e;'§he eérth éxc&vated fromlthé rlvérbea vxll be used i
 f6r bu11d1ng the levees. The rlverbed maier1al takeh in the upstream‘=

- arén i5°sand édntaining’ 06’ fine’ parti¢les (&W 61 §P by the soil’ 613331f- B

‘fication ¢f the US Bureat of Reclamatlon) ‘and the material taken from
'the r1verhed from: thé’ mouth of the river td a" po1nt néar STA 4 in the

" Pampanga’ delta, vperé the groUnd is SOft éan b’ ¢1a351f1ed 1nto ‘fine
slit, an& clay s6ils 6f SM,; CL and" ML, It will bé nGCessary to mix

" the coavde sand 6f the upstréam area with: the 3011 of SH or SL to keep
the perméablllty of the levee low enough. T

'(2) Revetmént *

High water channel R

o The. entire sectlon of the ex1st1ng 1evées upstream of STA 4+200 is

"protected by dry mansonry, and .this will be uséd’as it isi * The newly
built levees will be protected by wet mansonry over the entlre section
below the planned high water level. The left bank w1ll be reveted

9, 000 @ long, and the rlght bank 8 020 ! long.

, wa watér éhannel

Revetment in . loy water. channel is des1rable for the entire sect1on
~ for securing the stability of channel. ‘Considering the 00n3tructlon '
¢ost and the presént condition of earth excavation from the riverbed,
however, low-water channel réevetment will be applled only to- prote¢t1on
. sections at the Bacolor Br1dge and ‘highway brldge and the drOps.
: Groyne works wlll be used for thls pﬂrpdsé‘ e

1A poxnts, such as énrves 1n the Waterway, ‘whiéh are subgect to
water hammering action, groynes wlll be built to 00pp with the s1de
erosion of the water as mentloned later, .

Revetment of 1n1and Slde

- The™ records ‘ori the past lovee breaks 1ndzcates that the inland
vater ofteén erodéd the foot ‘of the embanhment from the land side
and brokée the levee flnally. At the places attacked by inland water
the toe of thé inner slope of the' embankment wlll be protEcted first.
The levee from STA 7 to STA 9+250 on the left bank; and from STA 8
to STA 9+280 and STA. 13+330 to STA 14 on the r1ght bank will be .
reveted by groyne. In the embankment of the rlver mbuth whach has no
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free béard &bbve the planned flood léVel, thb 1nner'faée of the slope wlll
 be att&cked by 1n1and water from the Gudgua river, and’ washed by wvater
‘ oxertépplng from the Pasig—potrero river. The levee frOm STA 0450 to
- 8TA 14600 on the left bank, and from STA 0+50 to STA 1 On the right.
~ bank 9111 be protected by wet masOnry.

o) Gi*o'yﬁes‘f:_'. -

_ Groynes wlll be buxlt 1n two places; one. is: in. the Haternay from
“the. v&lléy part upstream to the fan to control thé méandering of vater
flow and pfévent sidé erosion, and the other in the water channel
f downstream to: protect the parts whlch are sub;ecﬁ to water hammexzng actlon.
. Skeltén and eribwork _groynes with hlgh permeability of water will be used

: because of the1r great stab111£y agalnst washxng actlon. In the valley

‘ _seetxon, where cobble stoneés possxbly run in, rugged skelton’ gxyones will
. be built, whereas cribwork groynés will be constructed in the river

" channel.  The total length’ of the skelton gryonés will be 18,490 m,

and that of crlbwork groynes WIII be 14, 590 m.

' (4) Groundsel

: Thé rivérﬁed'will be consolidated where necessary in the stretch from
the valley to thé sand arrestlng basin: to énsure a steady riverbed height.
Ten groundsel will be constructed as’ follows.

Concrgte_grqundsel. 1 each at the upstream and downstream ends
' - of. the sand arlest1ng baS1n

Het mascry groundsel: 3 in valley parts
: 1. downstream of” the San& arresting bas1n
2 downstream. of the Mancatian bridge
2 at the downstréam end’ of the sand -
. arresting basnn

';(5} Retalnlng Valls.‘

- Concrete reta1n1ng walls wlll be bullt just downstream of the;
No. 1 and No. 2 Mancatian Brldges in order to prevent the channel wall’
from side erosion and. ¢ollaspe.at the narrow part of the vaterway. The

-reta1n1ng walls w111 have a total length of about 350 m,

{6} 'Ct‘x.l'ver'té.

Calverts W111 be laid at the follow1ng 3 points to dlscharge the
: 1nland watér._:”_ . :

No. 1 Culvert (STA i+900, left bank) Box =_j
Culvert 2 m X 2w x 3 span- :

" No. 2 Culvert:i (S’I‘A 1+856, rlght bank) Box
' culvert 2 m X 2mx 2 span

No, 3 Culvert:- (STA 7%470, rlght bank) Hume
pipe 1 65 m 1n 1nside dlameter
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The conStructlon and 3paczng of the above—mentloned facalit1es
are outllned in FIGURE IV 12 .

4 3 T Management and Ma1ntenance

. The managément and manqtenance requlred for the rlver 1mprovement
plan are as mentioned below.‘, y . ;

(1) The rzver w111 be surveyéd eaéh yéar for 1ts pr0f1le and
 eross sections at 1-km-intervals to obtain data on. variat1ons
of the river bed, Also, water. level will be observe& at
fixed t1mes, préferably,. weekly, 1n “4he- dry seasonilally in
the wet season, and hourly during flood tlne.'

(2) Unt11 the all Sabo dams are f1lled up wlth sand, ‘o sand
‘ };wxll flow down 1nto ‘the . sand arrestlng has1n.: After the i
filling up, sand of 274 000 w3 will be d1s¢harged from’ the
7upstream 1nto the - basin on the’ yearly aveérage basis, Thxs
- volume of sand will be excavated from the basin yearly.

{3) The Tow water channel in the stletch of 3 km 10ng from Bacolor
" to the confluéncé w1th the Guagua river wzll be excavated
by depth of 0.5 m in évery dry season to keep ‘the rivér with
designed flow. FEarth of 30, 000 m3 w111 have to be dug out
for thls purpese.

(4) The Slel bank “of the etcavated sand and earth mentloned in
(2) ‘and (3) above will be locateéd at places near the river
. course} sand from. the sand arrest1ng basin on the 161t bank
_of ‘the:fan upstream of Mankatian and earth from the déwnstream
‘channel in fish ponds near Bacolor.f :

(5)_.In futUre when demand of sand materlals 1ncrea$es, the hlgh
water channel of 9 Km long from. STA 7 to’ STA 16 can be excavated
. to, some extent leaV1ng ‘eontrol aréa of 50° mn wide from the toes
of both levees.‘ The quantity of sand thus excavated is
est1mated at approx1mately 1, 500 000 ‘m3.



- 50 -

4 4 Prospective Agrzcultural Development

4.4,1 General

Sugarcane and uplami croPs except the exlsteﬂce of sandy texture with

low vater holdzng oapaoity and lack of organi¢ matters. The cllmatlc-
cOndxtIOns of the area are- alse favorable for "ciop growing except un--
:even avallabillty ‘of - ra1nfa11.' 8931693, the agric¢ultural supporting

~ servicdes are exten51ve1y propagated amOng the farmers through 1nst1tut1ona1
programs bexng promoted by the Government : :

The most 1mp0rtant constraint to the agr1cu1tura1 development in
“the arvea is the séasonal flooding of the P381g ~potrero river and .
accompanled sand sedlments., Proper river 1mproVement and Sabo vorks
- would, therefore, 1nduce further agr;cultural development of the project
-area. o o : :

To due con31derat10n of - the “abeve background, the prospectlve
agrlcultural 1and use and ‘cropping pattern in the project area after
the 1mplementat1on of the Sabo ‘and river 1mprovoment proaect is envisaged
as follows.. : : : ,

4.4.2 PrOSpectlve Agrlcultural Lard Use . “:*

After the Pasxg—potrero Flood Control and Sabo Pro;ect is 1mp1emented
the areas classified into Agricultural Blo¢k IIL with 2,430 ha and V
with 1,570 ha will be 1mproved 16 the field condition” simllar ‘to the
Agr1cu1tural Bloek I1 where the 1and is free from the' fleods and sand
sedxmentat.lon.== The. produ0t1v1ty of thesé dreas is eXpeoted to iacrease
to the level “of Agrlcuitural Block II and the ¢rop ‘production pattern
will be drastically changed, Though thé aréa of Agricultural Block IV
will be released from flooding of the Pasig-potrero river, flood from
_the Guagua river w111 st111 rémain and the fieéld ¢ondition will not be
_ 1mprovod ‘much,’ The area of Agr1cultural BIOCR VI is- totally devastated
and the lamd use'dll not “be changéd even after the project is implemenied.
A part of the area’ wl]l ‘be used’ as, forest lani for the protect1on of ‘the
'embankment against floodlng.w L

In due con31derat1on of the proSpect1ve fléld cOndltlon in the progect
area, the land use 13 plannod as shown in TABLE IV 5. :

o Compared with the present land use, thie area of 1rr1gated paddy field
will be augmented by 1,040 ha (46.8% increase) and the arca of upland field
by 250 ha %4 1% 1nérease).' The avea of fallow or waste land will be

‘ Ieduced to 100 ha from 1,750 ha,

4.4,3 Prospectlve CrOpp1ng Pattern

: Tak1ng 1nto aCcount preSént agrlcultural cOnaLtlon and’ the prospec-
t;ve productiv1ty of the farm land which would be realized wvith the
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' 1mplementation of the prosect, the. prospectlve cropping pattern is, fore-
casted as illustrated in; TABLE IV;G, .The major “¢rop;i n’ the lowland area
will be paddy.  As Secondary i ¢rop, legume andfvegetables vill ‘bé introduced
and -intensive ¢rop preduction is expected to be practlced. " The crOpping '
pattern in the: upland field. will remain almost the’ same.' Sugar cané will
_be & main crop supplemented by mnnor cereals sueh as maize and cassava.

'4 4 4 Prospectlve erp Yleld and Product1on .

fhe prospectlve yzeld is estlmated on the bas1s of the recent -

achievements both in rain-fed field and’ well—lrrlgated fleld in the
-plﬂject area. In thé area with adequate 1rr1gat1on wvater throughout the
crop. seasén, paddy yield of - about 3.8 t/ha on an’average is obtalned :
while about 2,5, t/ha in the' 1a1n—fed area ,* Based upon theSe data, pros—
" pective: paddy yield ‘is. also assumed for 3.8 t/ha for irrigated paddy and
2.5 t/ha for rain-fed paddy. The product1v1ty of the’ paddy. in Agrlcultural
Block III and Agricultural. Block YV are expected to be restored 40" the
level in Agricultural Bleek 11, The period required for full restoration
is assumed at 5 years after 1mplement1ng flood control works.

' Present productlon cond1t10ns for upland crops and secondary erops
_are likely to:remain, unchanged and - the prospectlve ylelds of 34. t/ha,
0.6 t/ha and 1.0 t/ha arve "estimated for sugar cane, seoondary crops
(mongs bean) and upland crops (ma1ze) The detaxls of crop ylelds are.
- shown in TABLE IV-T7. .

From the agrlcultural land use and ‘the prospectlve crop ylelds :

: est1mated, -the gross produotlon of each crop after the full development
is . obtained.. §3e annual gioss. productlon of paddy and, sugar ‘cane are
30,350 t and 1 360 ¢ respectlvely.; The incremental paddy praduction
to be attributable to the project is about 10, 290 t/yr or 51 x% of the

present product1on.

4.4.5 Agrzcultural Product1on Vﬁlue i7

Based upon the current farm gate prlces in 1978 “the gross value
of each product is estimated at P34,900,000 for paddy rice, P430,000
for. secondary. erops,. P51,250, 000 for sugar. cane and 310,000 for upland
crops, respectiyely. whlch totals P86 890 OOO/yr.l Deductlng the annual .
total produetion cost’ from the total gross value, the total net productlon
value is estimated at P51, 640 000. . The net annual incremental value of
the production is estlmated at PG, 830 thousand or about 15%. increase '
 compared with that under preseit oond1t1on wlthout the project. The
details are as shown in ‘TABLE IV-8. : '

4, 4 6 Farm Econogx

L The area in Agr1cu1tura1 Block III and in Agricultural Block v ;s

;w111 be restored t0 - the field condition as good as in Block. II through
‘the project execution.- To forecast the effect of the perect ‘implémentation,
typlcal farms are selected from these two blocks for budget ana1y51s.
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:As shown ;n TABLE IV—9, the net annual 1neome will ‘be augmented from
P10,850 to P19,92o {1 Block 111 ‘and from P1;930 to P15,830 in Block v.
‘The 1ncrements e 9;070 in Bloek 111 gnd -P13,900 in- Block V. The
“net anmual. résexves will ‘also be ircredsed from V6,240 to P12,200 in
Block i1 and fr~ _uP470 1o P10; 870 in: Blbck Y. The 1ncrements are 1
. P3,960 in Block ITI and*P12,670 in’ Bloak \ % These ‘data élearly show
that the ‘substantial 1mprovement is’ expected in the - financlal status of
the farmers in the prOJeét area. AR :

'4 5 Dam and Hydf0~pbwér Genérat1on AR

- Rev1ew1ng thé ECAPE Advisory Group*s suggest1on made -in the réport

" on fl606d_and ‘sediment ptoblems of the: Pasig—pdtféro river preparéd in

Degember 1964, the" p0551b111ty 6f ‘construsting a dam at just downstream

site of the ¢onfluénce of the Timbu éreak and the: Pasig-potrero main’
river was investngated and stud1ed. The results of the: study are as
followS. o :

‘4;5{l Topégraphlc Condltxon, Geologlc Cond1t1on and Flood Control Effect

"7 After investlgatian in the uPstream area of the PaSIg—potreré 1iVer
and its trxbutarlés, and exam1nation on. the topographic maps of 1 to.
5,000 in’ seale, it is’ ‘eoncluded that’ ‘the site seleéted at littie: upstream
of thé “groundsel - No. 1.8 is the only sité worthy of further éxamination
as_ the storage dam site from a V1ewp01nt of storage. Capaclty and catch~
ment aréa, River ‘width at thé dam site’ is 'about 200m and elevation of
[ the rivérbed is abéut 220m (EGAFE reports ‘mentioned that the reverbed is
_about 236m). The' LTCEE section of the propésed dam axis is’as- shéwn on
‘DRAWING PPFS 313. The crest 1ength,_reser?01r capac1ty and’ dam vélume

AS stated in the precedlng sect1on 3.3. 2 “the rock exposed on the
right abutment is Aggrdmerates (11) and that on the left is Welded Tuff
{1). Between thése exposed rock fan” dep051t and river dep031t ex1st

w1th unknown depth up te the flrm foundatlon. _ S

_ From thé résults of the test dr1111ng cérried out on the dam axis

'which arosses’ the right side flat terrace as shown- DRAHING PPFS 313; it

;is considéred ‘that the" fan deposit in the’ r1ght sidé is a " loosé compés1—

tien of bbulder and ‘sandy ‘soil having 4 depth: ‘of several “tens of meters

“and is’ h1ghly pérmeable. Therefore, in ‘ease: of ‘the water stoxage dam,
such fan deposit together with river dep031t shall“be removed to: :
considerable. extént, and ¢0nstruetion of aﬂ appropr1ate cutoff or an.
1mpermeable curtain wall is’ indispensable .up’ to the fetindation of low

_ permeab111ty which would necessitate huge construction c05t

B The river. channel of the Pa31gap0trero river is to be improved to
“allov disgharge up to 900 m3/s at Mancatian bridge No. 2 site.  Therefore,
the’ flood ¢ontrol benefit’ attr1butahle to’ the storagé dam’ will cOme out’

~ only in the case” ot largey” runoffs than 900 m 3/s which ave’ very rare; It
f1‘is,}therafore, rathér dOubtfull that the provi51on of the flood ¢0ntr01



space againat runoffs larger than 900" m° /s is Justlfled by the expected
bénefxt from flood damage reduct1on. o

4 5. 2 Conclus1ve Remarks

It is. ch31dEred that the water storage dam o0 the Pa$1g petrero
rivér -is not -Justifiable, due 1o, unfavourable geﬁlogical c“qdlt1on!
small - fleod eontrol effect and. large dead space for f10w1ng sand
‘ sed1mentat1on.l GonsequentLy, a hydropOWer generatlon plan 13 also

- mot acceptable.-_.*

_ However, in the future when the sand f10w 1s controlled successfully
as . scheduled by the Sabo works, a storage réservoir on the PaS1g—potrer0
river may be taken into con31derat10n in accordance wlth the results of
benef;t cost re-éxamxnat1on‘ :



TN CONSTRUGTION PLAN'AND IMPLEMENTAION SCHEDULE - . .

_ 5. 1 General T

The coﬂstruétién plans fbr Sabo faollltlés and river 1mpr0?ement
works wére prepared tak1ng 1nto ‘atéolnt ‘the’ present ‘eondition “of “the
project area, charactérestics ‘of the” facllities ‘and: the éénstru¢t1on
methods applied for the similay projects. in ‘the. ‘cowrbry, *: Sposial : :
attention vas paid to the xnterrelat1on betwéen the Sabé works- and” the )
. river 1mprovemen€ works. S o

KR ”=-T & 00n truetaon perlods'féqﬁzred 65 the Sabo works wlll bé 15 years .
'and 5 ysars for river-imprévement woérks, The COnstontion ‘works will
" be executed on a céntract basis and ‘céarried out ‘mainly during the dry
. seasons, . .The’ 1mp1émentat10n se¢hédule for the Sabo works and the river

1mprovement works is as- shown in PIGURE Vél.

5. 2 Sabo Fﬁc111txes

_ hoiS dam on’ “the’ Tlmber creek is to be eonstructeu flrst where' flowing
nSand ‘i ‘relatively.plenty conpared with its ' catchment area, Subseguently,
No.4 dam on’ the Bucbie creek where the largést amount of flowing ‘sand is

~in existence. w111 be 1mplemented. ‘The - ¢onstruction’ of No.3 dam on the
Papatac creek,and thé river bed consbl1dation works in the lower reaches
.w111 follow.uf -

The consturctlon of the Sabo dams and the Yiver: consolldat1on works
were S0 scheduled that the overall works w111 bé ' advaneed expedit1ously
- paying due attentlon to the intérrelation of’ these works, Atcess roads
for transpértatlon of eonstruction machinery and materials and other
preparatory works. will ‘be 1mplemented fllstly. In parallél ‘with this,
i coffer dam will be COnstructéd to clOse the half of the river and the
rxver flow w111 be dlverted.

‘The river: bed w111 be eXcaVated up to the requ1red depth for the
foundation ‘base of each strueture and: concrete placlng will be made at.
least to the river bed level subsequentlyu The exeavation works and.

“coneréte placing w111 be made in dué accordanee ‘with the progress of ‘each
works and shall. be COmpleted during one ‘dry’ season.{ After thé’ ecéompletion
of - tho excaVatlon works and ¢oncrete placing for the: half: river, the

.;other half river will be closed and the cénstrustion works. will be made

in the same mannér., The joint portions of the: main- dam, sub-dam, 51de

'wall and apron w111 be 00mpleted in thls ordér.

The cOnstruction works, particularly for the foundation port1ons
under the river bed w111 be exacuted mainly. during the ‘dry seasons, .- The
upper portions of the' structu1es above the river bed- ievel’ may 4lso be’
‘earried dut during thé rainy Seasons as wéll &s dry seasons’ provided- !

‘that access rOads are;mOVable and the access to the structures is secured. '
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R The conciéte plac1ng will amount to 4, 000 m3,1n the moi n-
region and 7,000 l3 in the plaln region, The work efflcienny of -
conerete p1a¢1ng is assumed €6 be 55 m3/day or. 1,000 w3/month, -

The construction period for the Sabo facllxtlés was " éstimated at

15 years, taklng account of the constructlon method, annual construction
quantxty, topographlc cond1t10n and the charactérest1cs of the

‘Sabo. works.:_- : : ,

A

'5 3 R1ver Improvement Horks and Sand Arrestzng Bas

The constructxon plan of the rlver 1mp ovement orks was drawn
up wlth the obaectlve of the exped1t10us 1mplementat1on of the project,
paying. due attention to the river works be:ng coastructéd in accordanceg

“with the BPY, Plan. . The embankment WOTKS. wlll_be carrled out durlng the_'- 

dry seéasons. The' construutlon mater1als will pa
the construction site durlng the ralny seasoﬁs as 1
seasons, - The’ c0nstruct10n perzod WAS estlmatéd at‘5 years tak1ng into
- account the construction method, annual constr ction quanilty, .
topographlc cond1t10n and: that the works w1111ma1n1y be carrléd out

in the plain area and w111 be executed in the follow1hg manner. T

tly bewtransported to

: Flrst, constructzon 0f acCess roads and prep&ratory works wlll be
'executed. In the meantlme, sand arrestlng basin will be excavated and
.'excavatxon of the river channel will be carrled out to stabilize the
talweg at fanhead portlon.

. Next, the constructlon of a polder and the reta1n1ng wall w111 be
- conducted for protecting the “ancat1an VLIIage from flooding, For the
1mprovement works for the Iower river channel, the- port1ons where flow

. capacity is inadeguate and damaged by the past floud will be ‘commericed

first.',The sluice to be installed in the channel is to be construeted-
in parallel with the embankment constructlon. 
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13 PROJECT ORGANIZATflO‘I

6 1 Exlsting‘Organizat1ons

. Gverall pl§nn1ng and Q' utl _of flood control proaeéts ik thé
iPhlllpplnes havée beon conducted by Bukéau of Public’ Works' (BPW): of ;
Department of: Publie Works,, Transportatlon and Communication’ (DPHTC)._
Undér BPH, Pampahga Rivér Control System (PRCS) is now. in charge of
on _ ‘ rpl works for ihe whole Pampanga river
system. Genéral Orgah12at16ns of the BPW," DPHTC and PRCS are: 111us—
‘trated. 1nVFIGURE VI-1 to FIGURE V. 3. ) : ” :

o

't1ng looq contro _pré;écts, Task Forée for Fiood
'“';ies (Task Foj-') was ¢stablished under. the_
: n’ 10n ‘of the T&sk Forcé is

dlfferent_éuthor1£1és concerned. Piannlng-on
- n§r01 and sabo progect 1§’ now belng :

sedlmentatlon 1n.the country. The organliat1on of the Task Force is
"presented 1n'FIGURE Vi-4, As mentloned in the preced1ng chapters,?

.'-constructlon ¢f 1evees and neéessary works for floed control of the

'ulh31g-potrer ~river started “in 1974._ Apalxt Offlce of PRCS is’ nOW'1n‘ _
_charge of the constructlon works. L . '

—6 2 Pro;ect Implementlng Organlzat10n

: Task Force w111 be respon51ble for deta1led d931gn for the river
L._improvement and sabo works., From ‘the. stage ‘of 'the’ construct10n, PROS
“will be respénsiblé for all” the pfoject 1mplementat1oh._ ‘Por the con—

'7_struc£10n of ‘sabo’ dans,. Sabo Dam - Implementatlon Office is to be

_Uestab11shed near ~the dam31te under 1hé" ¢ontrol of PRCS , Task Force
- owill give necessary 3531stance and. techn1ca1 advice to PRCS and the
Q_Implementat10n 0ff1ce dur1ng the constructlon stage.

‘ PropoSed Organlyatlon for the progect 1mplementat1on is presented
in FIGURE VI—5.

;6 2.1 Task Force

¥ Subsequent to the plannlng, Task Force w111 be contlnuously nn'
‘chargé of the. deta11ed désign works, . Although actual construction w111
be carried. out by PRCS and the Implementing Office t6. be established |
L ander. the control of . PRCS. Task Force will givé as31stance both in
“tethnical and 0perat10nal matters 1o PRCS and the Implementation Office
- and make necessary coordlnatlon between différent authorities concerned.

: _6 2. 2 -Sabo Dam Implementat1bn 0ff1ce f’

SR Q Under PRCS, Sabo Dwu Implementatlon 0ff1ce Wlll “be establlshed.
g_Nhin fungtion of the oftice is’ 16 condust’ construetion and maintenance

. f the sabo dams and’ the - related facillites. The ¢0nstruct10n and mainte-
. nange of the river improvement works will remaln under “the direct :
'.reqPon31bility of PRCS. ' :
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: For execut1ng the works.for sabe 'dam, the Offlcé;‘

'Manager, ‘will: mazntain three sedtions namely, ‘Adnministrative Section,
Survey ‘and’ Dé31gn Section und Construction and Maxntenance Sectlon._.-
The Administrative. Section will be in charge of accounting, personnel '
and othexr general services, The Survey and Design Seation will be 7
1nvolved in: the,survéy works and ‘design works for the ‘dams, Constructlon

- and its maintenanse mcludmg material an qmpme*nt, contre \nll ‘be :

,undefjthe Construct:bn and Maintqnanée Seéilon.ﬁ RN

otal_num,er:o_s ff w111 be around 46 p
eng1néers and 39 a531stant staffs and others..

Sy o -_'-;.a'.,e‘ SRR EEL IS ’
'sonnel ‘including 7 senior

headed by PrOJect S



VAL cost EsTIATE

7 1 Prolact‘c ;t

. : 8 :
j’cost are 1n61uded in the forélgn currency pOrtlbn, whlle mOSt -
“of the materlals and labOrer aye: assumed to be- précu1ed IOCally.‘
'-(2). Both sabo vorks and river. 1mprovement wbrks are assumed to he
o _400nstructed under cOntract base.a.-k T S E

f(3j_fEng1neer ngVCOSt is 1n01uded in the cost estlmate whlch is around
© .12 #of the total cOst excludlng contlngéncy‘ .

(4]:;A11 th_f¢03ts whlch wére“1 vested for the r1var 1mpr6vement
: ”'WOrks until thé ‘end . of dry ‘season” ofﬁl977/1978 are’ considered
‘,- to be sunk cost, whzch are excluded from the cost estlmate.:

".(5)"Phy31ca1 éontlngency is- 1nc1uded in thé cast estlmate wh1ch 1s_.:
" about 15.% of the total cost excludlng éngineering cost, whlle
S prlce contlngeﬁcy is not 1ncluded in the cbst estlmate.

'_(é)f lhe prﬁject costs are éstlmated at early 1978 prlce level.

(?).inll the cOnver310n from Peso to US Do]lar is made at the exchange-
: ‘flrate of P 7 4 ﬁ_Ub$1 00 : g Ji ‘ _

KR The estzmated proaect costs are P 235 m11110n wh;eh ¢ompr1ses
P 138 milllon for the Sabo works and P.98 m11110n for thé rlver
1mprovement works ‘and the related faclllt1es. '

R (93103) "
: Costzlﬁem3 o - Currency | Currvency = Tétal
- ‘[ S - ":Portioh- Poxtion - .~ =
:*fTSabo Works B 107 381 ' “36;4b6  ' 137773i.
RS ~o{4s108)
\_R1Ver Impfovement : : Lol
~ Works: and Related - __: 75 970 S2157300 o7, 700‘-
_Total ST 183 1 __..(7'045) | 235 481

AP

3:‘N6te; ,FLgures in, the parentheses 1nd1cate the equlvalent
Coe valué of US$ ' : . :

'[11235 From 1974 to 1977, around P 24 miIIJOn was spent for tho
L  r1ver 1mprovement works, whlch 13 excluded frOm the co$t
L estzmated here.- : : o
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f1nc1udés thﬂ ¢65t fo”:' cavatlon of: sand depcjf'"at %hé-éand arrestxng
bagin, dredglng cost at  the ¢onfluenca. with the Guagua r1ver and
malnten&nce cOsts of - the r1ver struotures. T

B | ual opé“ tlon and ma ﬁtenance osts aire’ P420 ‘thousand

1,§nd-P195jthousand fOr the Sabo.dams: and’ ihe river improvement works,.
and ‘the related faéllltles respectlvely after cémpletlon of 811 the

; ¥pro3ect w0rks.i’1, T TS TS R S CA Cr oy

' 'fl.Sabo Dams'é.fziﬁ{'”.

.';'Rlver Imprbvement ;"“';j   - ﬁ-' ff_ i95
. and Relatéd Facxl1t1es g Tt hen

o a5
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o VITL, - PROJECT EVALUATION - -

Tl S

-.”B 1 Gennral' 3f

v

- Eéonom 'QV&Iu&t;On wa$ made on the basis of "Hlth and wlthOuta
"fprojéet principlé«" The nét!inérehental: benéfzt attrxbutable to the
project is defiusd as the’ ‘ehange ¢ the economzc and ‘secio-economic -
“eonditions’ Vlth and without ‘the project. " Vithout prOJect“ éonditlon

“in this stady is'al ted ‘a5 the: ¢andition that no- 1mprovement works

wéve uﬂdertaken fOr the Pasxgnpotrero rlveri‘-: -4 o e

_ The dlr ct bénefxts of the pro;éét was estlmated as the sum of the

“_"GXQeetéd &f ual{damage reduct10h valué and: ‘the: net annual 1ncremental

-valué “6f ‘the: agrlcultural product1on in' thé. progect aréa using ecohbmie
prieés 6f églléuitural produets,:: Economie cost 6f the: pno;ect was’
obtained: hy ad3u3t1ng ‘the" project " given in Chaptér VII ~COST  ESTIMATE
con31der1ng taxes and dulies on mach1nér1es and materlals requ1red for

. the projeet 1mpleméntat10n., Internal _rate of. return of the: progect

o Was estxmated from these: costs and beneflts aSSumlng that the eeonOmlc

life of the' project 1s‘f1fty ‘years after all the Sabo’ works are ¢ompleted.

PaoJect evaIUatlon was made taklng into account the expécted’ indirect
and 1ntang1ble benéfits of the projéet and the special eharacteristics

; of the pro;ect as’ vell as: the dlrect benef1t3 of the pro;ect

S All the benef1ts and costs Were valued a8 of early 1978. Exchangé
- raté of US$1 = P? 4 or Pl = US$0.135 is used in th1s study.

'8 2 Benef1t Estimatlon “

- 8.2, 1 D1reet Beneht

: The expeeted annual flood damage reductlon value attr1butable to

- the’ ‘project was estlmated based on the flood damage data for the 1966

f-flcod, 1972 - flood and’ 1974 flood.' Tha data for . the 1976 flood and 19?7 _

. fleod were ex¢luded since parts: of river 1mprovénént works had been already

;-implemented héfore these floods. ‘In thls ‘chapter, flood damage ¢aleulated
Cin Chapter II1 was réestimated using the g¢onomic price of paddv 1 fpr
applylng tha écouomlc analys1s. L

SRR The flood damage for these floods were valued at P9.1 m;llion for the
-‘B66 flood P21.9 million f£or thé 1972 flood and P6.2 million for the. 1974
flood, respectlvely as Shown. in TABLE VIII-1. - Thé correspondang exceeding

'probabilities for these floods wére estimatéd at 1/7, 1/25 and 1/4 from
- the aVallable rainfall data, The relation between flood scale and the

- damage was. e$t1mated from the flood SCale—damage relatxon prepared 0n the
_ b351s of these ihree po:nts., (FIGURF VIII 1) .

-“il- For the ecén0m1c evaluatlon, economlc prlce of. paddywasest1mated o
~ at Pl 200/t ' _ , P

.



cturrénce py Y. ea
ﬁ2_.the total expected'annual damage reduétion is” est1mated

_ Lprﬁ;eot aréa}~;“':. ' h
4;est1matéa 1n Sectlon 4 4 4, was révaluated at P7f

‘ P. s Ol

5 eﬂpected to ‘be at ﬂ s

bréakdown of the 1ncfementa1 value 1s shown"ln TABLE_‘II—3.
Total annual dlrect benef1t of the pro_"'

p the total.expected annual damage reduétlon th , i

' ABoth the damage reductlon*beneflt and '_; -
_ekpected to gecure aﬁter “th npl et 1bn of the
—rlver 1mproVement WOrks, and will attain. full development in’ the 5th
- yeary 1988,..The total: ‘aniual direct benefit expected during the.
' l:ecbnomxc 11fe of‘the prOJect is. shown in TABLE VIII~4._w,,;_‘A

: '8 2 2 Indlrect and Intanglble Beneflts

e _ Bes:des tha dlrect benef1ts estlmated 1n the prev1ous 5eotlon,_ ‘
_ {=varloUS indirect and 1ntan31b19 benef1ts would be brought about by'theA
-gflmplemantatlon of the pro;éct'ﬁ Thesé bengflts”are‘as foilows.zr

"(l)ﬁ*Increase in. the productlon of gocds and sérylcésffrom .
: preventlng the- 1nterrupt10n of ecOnomlc act1v1gy durlng )
" the flood in the region and té avoid the cost of :
_:act1v1ties made. necossary by the floﬁd such as emergéncy
ﬁflood flghting measures. ST

(Z)IJR&ISIDQ agrlcultural potent1al by stab111z1ng the ,;
naﬂ-‘agrlcultural land through’ e11m1nat10n of the_ flood énd
" sediment damage, . The rice. pro uct1on 1ncxgaée ‘which is’
in - .expéoted to be arpund 11,700, Hond L contl atly
.. to theifood product;on of ,the. progect’area,;_
gfore1gn exehange sav1ng by reduczng the fo:@

- {3)1fRa1sing theffarm:1n¢6me leVel 1n the pr03e¢t aréa which is
<o o relatively low: and also to 1mprove the income disparity
between the reglons.,_ S _ S

-_J?T(A)_;To av01d loss of life and 1mprove the sanltary céndltlon,
A H:through which contributing 1o social stabllity in the rcg1on.-

VN M
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/L “Beénomic farm gate price of paddy, P1,200/t, wes used.
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