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RIVER_CONDITION AND IMPROVEMENT PLAN

1. General

This report contains the results of study based on the surveys _
which have been cartied out in a rainy season, from Auguat 22 to '
- September 20 tn 1977, and a dry season from, December 12 in 1977 to
- March 31 in 1978, for the Pasig-Potrero Flood Control and Sabo Pro- .
" ject in the Republic of the Phillipines. '

The Paslg-Potrero River has a total length of 35km’ ‘and a catch-
ment area of 125km2. The up-stream ronning in the mountainous area
of 25km? goes down on a steep’ slope ‘and flows down along the ridge .
into the fan-delta area. This Project eoasiats of Sabo plan in the
mountainous area and river improvement plan in the stretch from the
fan-head to the confluence with Gua-Gua River. In this report, the
latter stretch 1s studied L o

Therefore, beeides the study of a river channel and a water flow,
' SUT?1YS sediment discharged from the mountainous area is faken into
consideration.. The fmprovemént plan is set up to enable the river
channel to flow down the design diecharge and sedinent safely and ef-
fectlvely. . :

Based on the results of eroas—sectional survey at a pitch of lkn,'
the following items have been studied..-. .

1) Soil test of rlvet bed materials
ii) .Improvement plan based on the design discharge
111) Design of sand arresting basin
iv) Study of flow capacity and river bed stability
v) Improvement of drainage system for the down stream land
area. :
vi) Survey



 FIGURE -1 ~1 LOCATION MAP OF PASIG-POTRERO RIVER




LI PRUSENT RIVER CONDITION

2-1 River C0urse and SedigentatiOn

The Pasig-Petrero River has its hesdspring near the east slope
of the Cabusilan Hountains which are located on the western boundary
of the Pampanga Province in the central part of Ruzoni the Pasig-
Potrero, after being confluenced by the Yongcn River, the Bucbicu
River and the Timbu River, changes ite river course to 30uth-ea|t
direction at the fan head that is formed of the sediment by the
Pasig-Potrero iteelfi it flows through Mancatian and Bacolor, and
then confluences into the Gua-Gua River at the Pampanga delta. The
Pasig-Potrero River is a nidfum-size river with its length 35 ka
and its drainsge area 125 ka?. The Gua-Gua River eaptiés into the
Hanila Bay after passing throu;h low swempy area vhere rivers con-
fluence and diverse like a mesh,

The Pasig—POtrero River dinappeara its river cOurse at doun
stresm and becsuse it forms a fan delta of sand and gravel at the
outlet of the mountainous ares. It outflows so such smount of
sediment from its upper otream in flood, and overflows it at the
mid-strasm, thus course so many demages every year,

Aleveets buflt at the ri;h; bank of the upper stream of the
Mancatian Bridge as long as 3.7 km, and also at both banks of the
lower stresm of the bridge upto near the convluence with the Gua-Gua
River, The former is built to prevent dauagel by avoiding flood of
the river and runoff of the sediment over the Town Porac, while the
latter 1s built and is still progressing the embankment works. i.e.,
excavation and construction of banks since 1974, on _the propossl of

the River Improvement Plan by BPY following the reports of ECAFE In 1964.

The present state of the river will be descrided hereunder in
3 parts:

a) Upper Stresn; from the apex of the fan head to the
fnteke of the send arresting dasin.
(STA.27 - STA.23) .

b) HMiddle Stream; fromr the sand arresting basin to the end
of the fan head atretch {(the just upper
end of the esbanlkent. of the river)
(STA.23 - 8TA.16)

¢) Lower Stream from the embaiikment to the confluence
with the Gua-Cua River

The upper stream i{s s very important part which influences the
following stream in the fan delta and the river ded. The upper
stream is 100 to 250 m wide and have its bed slope 1/60 to 1/70
with a few gteps. At present the re-transition of eediment is
actively progressing, thus giving the production souvrces of sand
and sof}). Besides, the side errosion on both banks also give the
production sources of them. In the past the river bed was higher
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'than it is now, and during flooding the river flou goee doun out off;;'
the river channel,: though the ¥ivet bed 1¢ now lover than before,
However, it is: poqslble as in the past that the flow goes down out
of the river. channel durlng EIOoding depending 0pon the runoff
"sediment in the past flooding - Gravels of more than 10 ¢m in dia-
meter can be. observed ‘among ‘the runoff sediment from’ the mountains,:
' which cause severe impact on the banks during flooding :

PR The middle stream, upto the exlsting embankment, is 300 to
'7800 n.wide and ‘have 1ts bed $10pa 1/ 707te 17100; * and presently o

'-functhns ‘as. a “sand’ arresting basin.~ A turbulent flow of 2 biassedffo_n

 flow is more likely t6 océcur becausé the river ‘bed is wide and the &

' sediment 18 usually measuvred to be 10 to 20 ¢m thick. At present -

aggreégate for construction work 15" obtained fn this area. 1In 1977,

the - turnouts of aggregate amounted to 8&6 000 coblc meter. o

L The lower etreaﬁ with embankment has some surplus within the.
river course,. thus 1t: causes a biassed flow‘: The part of . levee el
where the leveecrosses the o1d ‘river course’ aftet completion of its'
_construction, s a weak point of the river to be easily broken as.
a result of ‘the: co-influence with the erroslon by the inner watef, n-
The stream lower than the bridge that is now under construction at
the ‘lower most. part of the Bacolor has. no: Leveeand is now planning
to construct a levee, The river breadth ‘0f the ovérstream of STA.7:

15350 » and it flous with 200 m width, bet the river. bfeadtﬂ:decreases L

* along thée flow, thus it 1a’ naturally 1magined that the dtream..
“transport  the sediment to the lower stream, The bed ‘slope 1s lIlOO
to 1/1500.  The revetment. of thé Levee at, right bank has beén completed
upto ‘STA.4+300 to STA! 13450 and. at leftleveé upto STA ﬁ+300 to. '
STA. 1&+500. On the curved river course a groyne ‘of S m is
'constructed at’ sone distance apart.g ﬁpg,, S

Sediment of. ab0ut 835 000 cubic meter is reported to. be flowed
down ‘from the mountainOUS area of the upper stresn and sedimented
near the Ha atian Brldge during flooding in 1973

2 2 Rlver Bed Haterials

Pl

;: <

: The crosahsection survey of the. river has been executed eVery
1 km aiong ft.  Various soil’ Eests of the matevials collected from
the river bed at points of the: high water channel and ‘the’ low: water
channel on a survey 1ine are executed in the laboratory of B.P.H,
The results will he shOwn on. TABLEIII*l ‘and on FIGUREIII-3 -1,

ﬂl.r Collection of Specimen

A square of 1 m by 1 m s decided to “be the area where the
specimen is to be collectéd - The top. layer of 30 cm of the area
will be removed, and then soil of | 50° ‘cm. depth.below the top- layer
wvas dug out-and was collected 60 kg of sotl as the specimen ac- .
“cording to quartatiOn method. * The. sPecimen wag kept in a: bag and '
.transpOrted to the laboratory of B.P.H., in Maaila, thus keeping
the moisture content of the specimen unchanged;_“_‘ »



. _ ()_.“V

2. Avticles of Test

S5 4) Analysis of Graint 'All sppctmeﬂs.f?' _f7
E T S L B AU (66 s'ecimens}ﬁl_f_s'

L'fiiiiiﬁéégéifié_éfééiiii;jlhll spéctmens
R A ‘(66 specimens)‘”

'{‘; iil}: Hd}s{géé é6H;£ﬂf{'E;2 spECiméqs evéry éven number_
T U TR Y kilo meters aléng. the '
i j{rivet (32 $pec{mens)

) I Bulk Specific Gravity.,‘. AR
G e : 5 3pécimens '
(101((1.) 191((1,); ZIR(H) .
S B L 2AR(L) S 32K(L))
S wv) Hoisture Content, Specific Cravity, Bulk Specific
ﬁ Gravity for every grain éf soii-*' A

foen .3 SpeCiﬂ‘el‘lS " -
(zxL 23KL, 31KL)

*5__3} ‘Method ot Tes:s ﬁ:;f:j

i) Analysls of Grain
L. Host part of speciméns are” analysed with the shiéve analysis
'alone, but speéimens whith contailn fairly amouvat of silt: and/or _
_clay were analysed with the Hydrometer Analysis.f e See
11)' Specific Gravity |

o The SPecific Gravity was ealculated aCcording to the following_
formula, o wob Cre e

j}g v (s - Ha) .
(ww + Ws -~ ¥Ha - st) .
"_?j hﬁ§rq‘7 fif';”
2 jﬂ;7¢pecif1c Gravity o
'w'='3pecif1c Gravity of vater (o 995666)

5?:#a a'weight of flask filled with air

W= Height of flask filled uith’water |

W £fweight of falsk partially filled with soilgul

_wsg'éfweight of flask when completely filled with soil
e aad water o . .



iii) Moisture Content :

: The moisture content was calculated according to the fcllowing
fornula. o ; - .

¥ H(%)_ Ha - '¥ lop.3" '
.“whpréu_t'_; R 7
| ’wa’= Height of soii
Wd = Height of dried soil
iv) Bulk Specific Gravity

_ The Bulk Specific Gravity was: particularly measured, because
‘some SOrts of gravel 100ked porus }t'_ . . S .

L ;; dw (Hods)
) GP. . ﬁ;;ﬁ:?iﬂ;;

B uhete . o :

7be = Bulk Specific GravltY

'tt;dﬂ = Density of water (0 995646) : f:ﬁ'

.;i-5gods e Oven dry weight of 9011 i
l*;wsu = Net ueight éf soil in water

. The Bulk Specific Gravity was measured for the specimens of
"_the grain of 3 cm, 2 cm, 1 cm and 0 05 em: respeétively '

v v) Measurement of Hoistufe Content, Specific Gravity
S and Bulk Spec{fic Gravity for every grain 5{,

‘ The Hoistute Content Specific Gravity and Bulk Specific Gravity t
‘weré meéasured ‘for every: size 8% grain of 19, 05 mm, :9.53 e, 4.75° mm,
2. 50 mm, 2 38 mm>*1.19 mm, 0. 69 ey - D 297 mm, 0.149 mm and 0,074 o

b*&% Teet Resuts :,.;fi ':_,;f ;3%1-,i';.§i- 4iﬁi

The test results will be shown on FIGURE DI 3 tﬁ FIGURE;DI—?

c kL

1) Graiﬁ Size i

SRS '3 B S i . o
L "AS is shown on: FIGURE HI—3 the grain size in the high water -
v t'channel 17 composed of as followsi ~ = oo . R sl -

.:t”O'; & km ;A .-i  4li:t€ Clayey silt ;';;

“}f e “:S'#'lﬂ:km ﬁ{f'wa'{ F‘RE Midium grained sand .

B



19 - 2? km - i" midium to“coarse grained sand .
28 o 32 km -":_ graVel & sand | R

_ And the grain size in:low water ehannel is composed of as
follows; o . : ;

0= 4km - Clayey silt -

5:-_ti'km ‘ ;;ﬁidiumﬁedndft'
14 ; fé'km . midiﬁﬁfSQﬁd'oricoatee sand
2?'f 32 km' . gravel

: As is shown” above, ‘the distribution of grain in high water:
channel and low water. channel are- almost the same. However, the
‘coarge sand is distributed ‘upto lower stream in low water channel
than high uater channel L :

m_' Speei fic Gravi ty

It ie possible toé measure only the Bulk Specific Gravity with'
“the abovementioned néthod for ‘thé soil .that contains gravel. How-
ever; it 1s’ posaible to measuré the True Specific Gravity with the
some methéd for: the soil that: is compésed of ‘midium’ #and, since the

f-.grain 1in this’ specimen becomes as small as’ the composition unlt of
a vock. - The Specific Gravity of -the spec¢imen has a little less

“value than the True Specific Gravity as it. contains some gravel.
The resulto obtained are shown on FIGURE]HI—& and on FIGURE [E~S.

: FIGURE il shows the" frequency distribution bf the $pecific,
Gravity :The greatest fréquéncy -1s 2.62. and 2. 64, gihe minimum is
2.15 and the maximum is 2.83. . The mean value 15 2.57 which is less

'5“than thé ‘formal aean ‘valuey that 18, 2.65, because in the specimen

thepé ‘18" cbntained so-e gravel out of which sotie are pumiceous
and quite porus.” _ .

The test results of the Bulk Specific Gravity of the gtaVe}

“.'wiil be shown: én-the- fcllowing page. .The. meaSured value or the -

Bulk Specific Gravity at the cross—section survey ‘pafnts taken every
1 &km measuted from- the confluence with the Gua-Cua River will be
shown on FIGURE III-5. Some different . tendency between specimens .

':$:takén'at points ‘6£°15 ki and 17 kn' can’be seén: from. the FIGURE 1¥-5;

sedimentatibn ‘at both points seem to .be caused during different
flo9ding. . Between pofnts of 32 km and 16,5 km from the ‘confluende,
the Specific Gravity of .the sediments becomes ‘greater along the flow
8t the’ riqer. ‘This "can be. explained that :on- the upper:stream the =~
“admixéd ratio of the gravel 1s-gréater than the lower gtream and the -
n'__Specific Gravity is rather far from the Ttue Specific Gravity but
~ mear to the Bulk Specific Gravity.- : NEEEARER: :

Between péints of 16. 5 km and 5 km from the confluence. the
Specific Gravity of the sediments becomes greater along the flou :



of sediment aloﬁg the?flow'of the viver: betieen 165 km and 5 km ¢an
‘be .dérived of ‘the same reason as afotementioned ‘ However, "
_.fdecrease of the Specific Gfavity of the sediment of the lower.
lower: than 5. ki can be’ explained that the’ sediment contains thé >
-'more silt and clay, hich have less Specific Gravity, where the fiow

understood:that'thed

From the explanatibn‘mentioned above; .

_ 3 . ,6f]the lower strean of ‘the
16 S ke point are transported during different floodings with dif-f
ferent tfactiVe forces..‘j;f SRR AR . :

——

'ru—9 the True Spécific ravity;g‘
' Iﬁé'results show that the wloimum is 1.46

T : I Ig is believed :
] wum. atd the minimum value -
s deriVed ErOm the different sPecies Of gréve ,»the ‘sediment with
the maxidum Speeific Cravity is mostly compoqe_?of ‘usaal andesite and
-that with the. nininue 1s. compésed of Porus, dacités or pumice.

Voo it e et s i it

1

e

. thQ‘grain of 3 Cm, 2 cm_rﬁ}

“reasé,bﬂsthe Sﬁecific Gravity 33?:

RV
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'Tabl_é m-1 PASIG POTRERO EROSIO\' FLOOD CONTROL PROJECT
SN - LIST OF- RI\'&:.R BLD \lATERiAL SAMPLBS :

o

B’ \Ic. ‘"amole \o. T ’i:f—"-ﬂ-.ale.ite

BY -O“O o 8§=26 ' High .ﬁter channel 13m from left. bank
" 897 ¢ | Low water ¢rannel o
: B!-‘ulHJOC 542 ‘Kigh water chaanel 5m fro;; 1e“t, bank
" - §-29 | Low'water channel Ain from right bank:
BM 'nooo ©.8§-28 | High water channel 5a° frox left bank ©
om0 8-25 7 | Low water chanhel 5a frof rizht bank
-3 | S§=%0 High vater c¢hannel §0m from left bank -
L - §=32 Low water channel 20m from rizht bank
BE_‘!-_-I. 'S=81 | High water channel &5m from riert bank
o - §-33 | Low water channel 45m from left bank
B¥-§ - §=40 . ~ High water channel 70m from right bank
w848 | Low water chinnel 24n from left bank
BY-o 8=37 | Hish water channel 47m from left bank
oo - 8+39" | Low vmter channel 181 from left bank
¥-7 | F s-62 | High water channel 50m ‘from right: bank
o 'S-35 | Low water channel 24n from left bank -
e  S=h) | uigh water ctannel 100 from rizht bank
m | 8431 - | Low water ¢hannel 38m frOm teft bank
g9 | 843 | Bigh'water c¢hannel 52m fron left sank -
L R 1% T S Low water ¢hannel 18m froi: left bank =
a-10 . S5=K9 High water channel &9 .from right bank
n - 8=21 " Low water ¢hannel 146m from right bank
Bl-11 5-23 - High water channel 112m from left bank
n _ S-65 . | Low water crannel 39n from left bank
3u-12 | - &£=38 ¥igh water channel 205m from left bink
o . 8=65 " Low water channel 145n from left bank
‘BM-13 S-556 High water channel 173m from left bank
LM $-46 . | Low water channel 126m from left bank
‘B¥-14 | 8-34 | High water channel 22m from left bank
L :8-57 | low water. channel 1€m from left bank
Bl-15 - 85-bb High water channel 72e fronm left bank .
" .. §-63 | Low water channel 50m from left bank -
8¥-16 $-58 | High water channel 69m from left bink
e L Se30 Low water charnel L6x from left bank
M=17 $§=53 - | High water ¢hannrel ssn from left bank -
"o 18=47 | low water channel 13m frdm left bank
g¥=12 | S=1% High water ¢hannel 102 from’ left bmk
oo S-11 - Low water channel L2m from left bank
9M=19 I $-13 . High water charnel 193m from:left biank
" : $-19 ' | Low water channel 12im fronm left bank
9¥=20 |  8-18 | High water channel 174n from- right bank
.om 1 .85=9 Low water chanriel 199m from riznt bank -
TM-=21 | S<17 - | High wAter channel 283m from right bank
L  §-10 - | Low witer channel 198m from right bank -
3-22 '5-20 - | Pigh water chinnel 217m from richt bark
o  3-16 | Low witer channel 176m from rizat bank .
3r=23 - | S=52 . Hish water channel 195m from left bank
- . S-Liy Low water charnel 200m from left bank
o=y 5«59 - l’igh water channel 22¢n from left bank
Wb Se54 | Low water channel 95m frcm lefy bank
8125 | $-24 Kigh water channel 17la from left oank
1" - Low water channel 8in from left bank
BYe26 '8-61 | High water channel 107m from left bank
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FIGURE -9 . BULK SPECIFIC GRAVITY
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2-3 Utilization of rfver and river waigf

River and river water uwill be uvtilized as follows.
(1) Miniog of }{vé§,sedimeﬁt |
River sedimgni ;Ill be mined for use as construction
.aatétlai, matetihl for site preparation and raw mﬁteria{/
- of glass, _The total consumption recorded in 19?7 15
846 x-103 qllyear.

History of annual output of sediment -

Entire state The Potrero
1973 _ '8B.Z2On3lyea;
1974 585,440 ©
1975 976,820 "
1976 1,172,380 "
1977 1,180,300 845,550 > /year

(11) Ucilizactlon as drainage river
Drainagé and creek at river surrounding district flow
into the Pasing-Potrero.

(iff) Watering place of livestock

Spring water and river water in the midstream and down-
strean area§ are being used as watering places for
livcathks{ hut in few cases.
(iv} Utilization as rdad
‘Aé théée has been Hrtele @urrent flowing in the ;fver
‘:_céurség during the dry season they have béen utilized as

roads in sucﬂ season, Even after construction of levees

:UH§Ch changed theﬁ_into riverbeds, they are still usecd by
_p¢§é5¥fians énd vehicles for trafric between Milta-Balas

and San JSuan-Santa Barbara except when there is water flow.
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