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ABBREVIATYONS

1. NAME OF PHILIPPINE GOVERNMENT AGENCIES

GOP Government of the Philippines

DPWH Department of Public Works and Highways

DPWH-PMO DPWH Project Management Office

NIA ' National Irrigation Administration

NAPOCOR - National Power Corporation

PAGASA Philippine Atmospheric, Geophysical and Astronomical
Services Administration

NAMRIA National Mapping and Resource Tnformation Authority

BFAR Bureau of Fishery and Aquatic Resources

AFCS Agno River Flood Control System

ARIS Agno River Irrigation System

2. NAME OF JAPANESE GOVERNMENT AND OTHER OFFICIAL AGENCIES AND ORGANIZATTION

GOJ Government of Japan

JICA : ‘Japan International Cooperation Agency
MOGC Miniétry of Construction, Japan

OECF Overseas Economic Cooperation Fund, Japan
UN United Nations

3. MEASUREMENT UNITS

(Length) (Weight) ' ’
 mm . millimeter(s) gr{grs) gramme(s)
cm centimeter(s) kg{kgs) kilogramme(s)
m meter(s) ton(s) ton(s), eq’vt to
km © kilometer(s) 1,000kg
{Area) : - (Time)
mm2 _ square millimeter({s) sec second (s}
em? square centimeter(s) min minute(s)
' mz square meter(s) hr(hrs) hour(s)
km® .sﬁuare kilometer{s?} _ dy(dys) _ day(s)
__hé(has) .'hectare(s) mth({mths) month({s)
yr(yrs) year(s)
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{Volume)

cm3 cublic centimeter({s)
m3 cubic meter(s)
ltr liter(s)
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1. INTRODUCTION

This Supporting Report presents the result on the study of the present
river condition, river improvement and floodway pléns for the Framework Plan

and Long Term Plan.

‘For 'the present river condition study, the following items were carried

out.

- Characteristics of river form and longitudinal and cross-sectional

for@.
-~ Carrying capacity of gxisting river channel. .
"« -Condition of river bed fluctuation and scouring of banks and dikes.
- Existiﬁg river facilities.
Regarding the river improvement and floodway plans for the Framework Plan
and Long Term Plan, the following studies were carried out. '
~ River improvement oﬁly as one plan of the alternative Framework Plans.

© - . Conceivable floodway plan: to be incorporated in the alternative Framework

Plan.
- River improﬁement and. floodway plan ‘for the selected Framework Plan.

- River improvement and floodway plan for 'Long Term Plan’ as a stage

development plan for Framework Plan.
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2. PRESENT RIVER CONDITIONS

2.1 River Systems

The Agno River basin subject to the Study is surrounded by the Cordillera.
Central Mountains on the north and the Zambales Mountains on the southwest and
is adjoining the Pampanga River basin on the. southeast, thus it forms the

northern part of the Central Plains of Luzon.

In the Study area are the basins of the Agno River and its neighboring
‘rivers named as Allied Rivers as shown in Fig. 2.1. The total basin area is
about 7,640 km?. The river system diagram and the physical features of rivers

are shown in Fig. 2.2 and Table 2.1 respectively.

The Agno River is ranked as the fifth largest ‘scale river in the .country
with a basin area of about 5,910 km2 and river lengtﬁ of 221 km. It originates
in the Cordillera Central Mountains and flows southward din -the mountainous
area. Then it debauches into a vast ailuvial plain and flows down toward
Bayambang, located about 50 km upstream from the rivermouth, collecting runoff
from the left bank tributaries and joins the-Tarléc River, a major tributary of

the Agno River.

The confluence of the Agno and Tarlac Rivers forms a depression known as
the Poponto swamp. These areas are usually flooded during the rainy season and
function as a natural retarding basin thus somehow aiding in reducing flood

peak to the downstream.
After joining the Tarlac River, the-Agno River turns te the northwestward,
" collecting runoff from the northeastern slope of the Zambales Mountains, and-

finally empties into the Lingayen Gulf.

The principal tributaries of Agno River are the Ambayaoan,.ViraY~Dipalo,

Banila and Camiling Rivers which drain from the north.

The catchment area and river length at major points of these rivers are as

follows:

~RV.2-



Catchment River
River area (kmz) length (km)

Agno River
Whole river basin 5,907 221.0
Poponto floodway site 2,477 119.0

Major tributaries

“Ambayaoan 367 62.2
Viray-Dipale 7 135 21.2
"Banila 309 39.0
Tarlac , 1896 : 93.0
Camiling 604 - 84,0

The Allied Rivers, independent rivers from the Agno River, mainly consist
of the Cayanga-Patalan and the Panto-Sinocalan River systems. . The catchment
areas of these rivers are 618 km® and 1,115 fem? respectively. The streams of

the Allied Rivers are called by different names in each municipality area.

The Gayanga-Patalan River originates in the northern mountains near Baguio
City and flows southwest before turning on a northwestern course, and finally
empties into the Lingayen Gulf. After debauching into the plain, it is joined
by the Alorégat and Bued Rivers which also drain from the northern mountainous
area. The Bued River is one of the major tributaries of the Cayanga-Patalan
River, having about 45%Z of the total basin area. At a ‘point about 16 km
.upstream of the Bued River from the confluence with the Cayanga-Patalan River,
the Bued River is naturally comnécted with the Aloragat River. A part of flood

water of the Bued River is thus.diverted.

The‘Panto—Sinocalan‘River heads in the northérn mountains and takes the
same=flow directi0n as the:Cayanga-Patalan'River. and ‘also empties into the
Lingayen Gulf. The River holds the tributaries such as; the Macalong, Ingalera
and Dagupan Rivers which drain from its left bank.  The major portion of the

watershed of these tributaries is located in the plain area.
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The catchment area and river length at major points of the Allied Rivers

are as follows:

Gatchment River
River area (kmz) - length (km)
Cayanga;Patalan»Angalacan River
Whole river basin 618 : 61.0
Aloragat ‘ " 116 , - 31.0-
- -Bued ' 286 54.0

*Pantal-8inocalan-Tagamusing River

" Whole river basin 1,115 - 75.5
- Mitura-Macalong 141 31.0
Ingalera 197 32.5

“Dagupan ' - S 273 . o 32,0

2.2 Channel Conditions
2.2.1 Gemeral Features of Stream Channels

From a viewpoint of stream form,:river channel .condition may be classified
into meandering, -braided and straight —ones. . Through"the' site dinspection
together with the data of river cross sections and.topographical maps, channel
condition and river bed configuration of the Agno-and the Allied Rivers might

be roughly described as follows:

Straight channels are only found in the short stretches near the
rivermouth and cut-off channéls of ‘the Agno River. . Braided channels are
readily observed in the upper reaches of the main Agno between the'conf;ﬁences
with the Viray-Dipalo River ‘and the ARIS dam, in the - Ambayacan River, in the
upper reaches” of the ViraY—DipalO'andwthejBanila:Rivers,‘and in thénBuéd'Ahd'
Tuboy Rivers. These stretches areﬂfotmeﬁ:of'randomljfintercannécted”channels
separated by bars and therefore stream flow tends to be wide spfead and water

depth becomes relatively shallow. The lower reaches of the main Agno between 5
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km upstream of the rivermouth and the confluence with the Tarlac River shows a
meandering channel. The upper main Agno between the inlet of Poponto floodway
and the confluence with the Viray-Dipalo River and the Talrac River have also a
meandering channel with developed sand bars. Other meandering channels are
observed in the Camiling, the main Cayanga-Patalan, and in the main Pantal-
Sinocélaﬁ Riﬁers. Fig. 2.3 shows the historic shifting of‘the ﬁiver course of

the main Agno River from 1947 based on several topographic maps.

The general features of present river channels of the Agno River and its

'ma jor tributariee and the Allied Rivers are summarized below:

River Low Water Channel River Bed

River Stretch width width depth ~ Slope
(m) (m) (m) :
Agno (Mouth-Tarlac) .4,000-1,500 550100 8.0-4,0 1/7,000-1,650
(Tarlac-ARIS dam) 2,400-450 350- 75 3.5-3.0 1/1,650- 200
Tarlac (8 kmUs-Tarlac town) 1,500-600 550- 60 3.5-2.5 1!1,200~ - 7350
Ambayacan (Ds.end-9 kmUs) 450-150 75- 60 2.5-1.5 1/200- 150
Viray-Dipalo (Ds;endnBRm Us.) 450—250 120—'55 4.0-3.0 1/400- 250
Banila  (Ds.end-30km Us.) 120~ 30 120- 25  4.0-1.5 1/850- 100
Camiling (Camiling-Mayantoc) 120- 50 120~ 50 6.0-5.0 1/2,000- 250
Pantal-Sinocalan-Tagamusing 300- 35 160- 10 7.0-1.5 1f1,750- 70
Cayanga-Patalan-Angalacan © 300- 35 170- 20 6.0-2.0 1/1,300- 140
Note: Ds. : Downstream Us. : Upstream

2,2.2 Carrying Capacity
The ' carrying capacity of the existing river channel is. estimated for the
AgnoRiver, its major tributaries and the Allied Rivers by means of non-uniform

 flow or uniform flow calculations.

" The carrying capacity is herein defined as the discharge at the water
level below the-dike crest or the bank by a free board.

The - estimated carrying capacity is shown in Figs. 2.4 and 2.5, and .

" is summarized below:
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Riverfstretch . . Carrying Capacity

Discharge (m3ls) Return Period (yr)
Agno.River
River mouth-19km Us. 2,500 - 8,000 2 - 25
19km Us. - 4hkm Us. 4,500 - 13,500 5 - 40
44km Us. - 50km Us. 1,000 - 2,000 3 - 5
(Bayambang) .
50km Us. -~ 90km Us. 1,500 - 14,000 2 - 100
90km Us. - 99km Us. - 1,000 - 11,000 2 - 100
Tarlac River
8l Us. - 33km Us. © 600 - 7,500 ~ 3 - 100
© 33km Us. - 37km Us. 3,200 - 5,800 60 - 100
éémilihg River _ _ .
‘Camiling-Mayantoc 500 -~ 1,400 5 - 50
Banila River : o ; '
Ds. end - 24km Us, 70 - 400 o 2= & .
Viray - Dipalo River '
"'Ds. end - 8km Us. 400 - 1,500 710~ 7200 -
Ambayaoan River
Ds. end - 9km Us. 800 - 1,800 6 ~ 100
Pantal-Sinocalan-Tagamusing River
-River mouth - 4%km Us. 120 -+ 500 - o4~ 3
Cayanga Patalan River '
River mouth - 38km Us. 180 - 830 1.% - -3
Note: Us.: Upstream Ds.: Downstream

2.2.3  River Bed Fluctuation and Caving

River bed fluctuation )
River bed fluctudtion was studied by wusing data of river flow at water

level gauging stations and the river cross-section surveys in 1981 and :1989.
Fig.2.6 shows secular variation of annual lowést water level at stations and

change of deepest river bed estimated based on the cross-section data.

In regards to the tendency of the longitudinal variation of “the inain-Agno,
it seems that river bed in the lower reaches. from confluence of the Tarlac
River and the upper reaches from the confluence of the Banila River is

aggradating, while the middle reaches is degradating but their change is not so .
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high. In the Tarlac River, aggradation is observed in the stretch from the

confluence of main Agno up to 15 km upstream.

Caving
The existing dike and bank are eroded by severe scouring action for almost

the whole stretches. The condition of breaches, gaps and scours caused by past
floods in the period  from 1984 to 1986 is ‘summarized in Table 2.2, These:

locations are shown in Fig.2.7.

As shown in Fig.2.7, mahy banks located in the stretches having braided

form and meandering with developed bars have caved.

2.2.4 Sediment

'Fig.z;a'éhOWS.sediment-deposition‘volume in the Agno and Tarlac Rivers,
which is estimated by comparing river cross-section data ‘surveyed in 1981 -and
1989 with due consideration of the "excavated. volume for dredging works

conducted so far.

As shown in the above Figure, the Agno main river c¢ourse is: broadly
‘divided into sediment deposition and transportation stretches; the former is
located ' at stretches. from the river mouth to: the confluence with. the Tarlac
‘River and from the confluerice with the Banila River: to foot of mountain near
the ARIS dam, and the - latter is observed at stretches between the confluences
of ‘the Tarlac River and the Banila River. The Tarlac River has a tendency that
the sediment transported from the upstream basin is deposited copiously around
the Poponto swamp. -

" Sediment - transport capacity 'in the existing channel 'is estimated as
presehted in Fig.2:9. The estimation is carried out by the use of sediment
formula based on the data on.river bed- materials and hydraulic character on
.each channel condition. Sétb«Kikkawa—Ashida's formula for the bed load and
Lané-Kélinske’s formula for the suspended load are employed for the calculation
of "sediment discharge. :Details of ‘sediment calculation “is described in the
Supperting Report (SD). Annual transport capacity of the Agno’' is summarized as

follows:

- From river mouth.to junction with ‘the Tarlac 80xio3-700x103m31yr
_”Fromﬁjunction;with-the-Térlac:tb'one .

* with-the Banila - T ;. 700x10%-100x10°m> [yr
'~ From junction with the- Banila to ARIS dam : 100x1032220x10%m3 fyr
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2.2.5 Rivermouth Clogging

No serious problems about rivermouth clogging has been reported for the
Agno River and the Allied Rivers, but sand bars are developing at the

rivermouth of the left course of the Agno River and the Cayanga River.

‘The following are findings through field investigations for the rivermouth

clogging.

Agno River Main Course.
The Agno River bifurcates into the left and main courses ‘at about 5 km

upstream from its rivermouth. ~The rivermouth of the main course at present
is 400 - 500 m in width and the river bed near'the rivermouth is'aggradating.

However a rivermouth clogging is not reported.

-According to the interview survey with the residents near the rivermouth,

before 1940 the channel of present main courses was narrow with a width of -

about 50 m and most of the flood water flowed .into the Lingayen Gulf through -

the préSent left course and the Pantal River. After dredging and widening of
the main course conducted around 1940, flood water flowed intoc the main

course and thus the channel gradually became wider.

Moreover, a large quantity of sediment from thé_upstream is deposited and
the rivermouth is moved towards the sea. -:The .annual extension rate of sand
bar estimated by comparing the aerophotos taken in 1964 and 1989 ié.aboutuho
mfyr at the left side. ‘

As for the left course of the Agno . River,  the shoreline mnear the.
rivermeuth 1is coming near the land since the supply of sediment from -the
upstream was reduced by the change of main flow to the present main courée.
Comparing the aerophotos taken in 1964 and 1989, the withdrawal of the.
shoreline of this left side is about 200 m for 25 years. In order to prevent
further erosion, a ‘breakwater is at--présent being constructed along- the
shoreline. ' Dredging was conducted from 1981 to' 1984 to fremove a2 sand bar.
.developed. from - the .left side, but the sand ‘bar ‘at . the right' side ris

developing and has narrowed the river width to only 10 m at present.

Pantal River . _
The width of the rivermouth of the Pantal Riversis:étable-at*abouthOij.

However, the water: depth sometimes becomes shallow' due to sedimentation.

From 1987 to 1988, the river channel 1,500 m in length was dredged;from?hoo m

upstream of the rivermouth.
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Cavyanga River

_ A sand bar is developing on the right side narrowing the rivermouth to a
width of about 50 m.. In the ensuing interview survey with the residents it
was found out that there is a big difference in the width of rivermouth
between the dry and the wet season. The river width is only 15 m in the dry
saason, but.it.becomes_as m in the wet season. However, no inundation caused
by rivermouth clogging has been experienced yet because the sand bar ' is
washed out during floods,

2.3 River Facilities and Structures

Existing river facilities for flood control in the Agno and Allied Rivers
are earth and concrete dikes, grodins, revetments and diversion channels.
Location and length of the major facilities are shown in Fig. 2.10 and Table

2.3 respectively,

Piking system is one of the most progressivé flood control facilities in
the Agno River. The length of existing dike of major rivers are summarized

below:

Length of diking system (lkm)
River Stretch " Right bank Left bank

Agno River

Main Agno River mouth-Bayambang (50km Us.) 40.50 16.30
- Bayambang-ARIS Dam (9%km Us.) 47780 28.80
‘Ambayaoan Confluence-~8.7km Upétream 0.00 3.50
Viray-Dipalo Confluence-8,5km Upstream 5,70 7.40
Viray River stretch (L=3.9km) 3.30  0.00
Dipalo River stretch (L=8.1km) 0.00 7.00
Banila Confluence-~30,9km Upstream 0.00 9.30
Tariac Confluence-TARIS Dam (37.0km Us.) 29.60 25.50
Camiling Confluence~Mayantoc (20.8km Us.) 0.00 S 0.00

- Allied Rivers _
CayangﬁaPatalan River mouth-37.5 km Upstream 0.00

0.00
_ Tributaries 0.00 0.00

Pantél—Sinocalan River mouth-49.4km Upstream 2.50 1.30 .

o ' Tributary 000 0.00
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The by-pass floodway channel was designed to divert a part of flood water
of the main Agno to the Poponto swamp ‘to improve the hydraulic bottleineck of
the existing river channel at Bayambang. Construction works was commenced 'in
1975. The major structures of the floodwdy are a pilot channel, overflow con-

crete spillway and parallel dikes. The dimension of existing structutes are as

follows:
Floodway : Length of stretch _ 5,000 m
' Width of floodway _ 800-1000 m
~Width of low waterchannel -30-50 mnm
Length of Dike stretch (Right) 5,000 m
- ditto - (Left) 4,500 'm
Spillway : Length 1,020 m
Crest elevation 18.75 EL.m
Crest height : 3,55 m

The other river facilities in the study stretches are bridges and' intake
water facilities. The location and main features of existing bridges are
described in fhe‘Supporting Report (DS). Fig. 2.11 shows the location of

irrigation area and intake water facilities.

-RV.10-



3. REVIEW OF PREVIOUS RIVER CONTROL WORKS AND PLAN
3.1 Previous River Control Works

As early as the 1930’'s Government of the Philippines started flood control
study on the Pampanga and Agno River basins. ~Due ‘to habitual flooding in the
Agno River basin in the 1930's, construction works of earth dike was commenced
on :the downstream . reaches of the Agno River - in  1938. By the year 1960,
construction’ of. edrthdike 100 lm - in length, improvement works of 65 km of
river chanriels and 10 km of revetment were completed. Tables 3.1 and. 3.2 shows
the completed river control projects since 1968, and the work quantities and

construction costs since 1972 respectively.
3.2 ' On-going River Control Works and Five-Year Program : .

‘Ma jor flood control plans for on-going river improvement works in the Agno

River are comprised of:

(1) Master Plan of Agno FlOod.Control System
(2) Five-year DPWH Ihfrastructure Program
{3) Regular Infrastructure Program

{4) Rehabilitation Program,

Despite of these plans, a mdster plan with overall and long-term goals on
the Agno River basin has not yet been established. At present, it might be
said that these plans mainly focus on rehabilitation.and maintenance works of

existing river channels.

According to the Five-year DPWH Infrastructure Program (1989-~1993), on-
going river ‘control works planned are 22 projects in the Agno River, 10
projects in major tributaries and 9 projecﬁs in the Allied Rivers. Almost all
of ﬁhe projecﬁsrare:the smail-scale_ﬁorks to be implemented urgently, and these

works mainly consists of bank protection ones. .

:ThE'propred projects in the FiVe—year'DPWH Infrastructure Program are

“listed in Table 3.3.
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4, PLAN FORMULATION METHODOLOGY AND DESIGN CRITERIA .

4.1 Methodology of Plan Formulation

The Master Plan is composed of the two stage plans, Framework Plan and
Long Term.Plan: The Framework Plan is defined as a master plan with overall
and long-range goals of basin-wide flood control plan, taking into account the
social and economic conditions in the Agno River basin, which.is to be achieved
in an -unspecified future. The Long Term Plan is. defined ‘as an stage

development :plan of the Framework Plan wnich- is to be -achieved at the "target

year of 2010..

Under the channel phase of flood control, the river improvement measures

contemplated are the following:

.- Improvement of channel alignment including short-cut
- Construction of diking system

- Deepening and widening of river channel

- Protection of bank and dike from'érosion

- Other appropriate facilities
Another measure is flood diversion system to reduce flood-discharge in the
lower reaches.
4.2 ‘River and its Stretches Subject to Master Plan

The flood control target by structural measures of river improvement and

floodway are specified below:
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Planning Scale

Rivey B {Return Period)

Framework Plan

- Main Agno River and Tarlac River - 100 year
-~ Other major tributaries of Agno River 30 year
-~ Allied: Rivers 50 year

Long Term Plan
.= Agno River . Feasible scale

- Allied Rivers : Feasible scale

River stretches subject to Master Plan are shown in Table 4.1, and the

length of stretches are as follows:

Length of
‘River Subject -Stretch (km)

Agno River _ .

- Main Agno . 98.85

- -Tarlac River : 37.05

-~ Camiling River . 20.00

-~ Banila River ' 30.90

~ Viray<Dipalo River 20.05

~-Ambayaoan River . 8.70
Allied Rivers.

e-Cayanga—Patalan-Angaiacan'River 37.50

- Bued River - . - . : 19.80

- ‘Aloragat River - S - 18.70-

-. Pantal-Marusay-Sinocalan- : _ 49.40

Tagamusing—TuboyfRiver

- Dagupanfsaﬁ Juan-Elang River 27.60

- Ingalera River - 37.50
- - Mitura-Macalong River - - 21.00

~RVil3-



4.3 Design Criteria of River Improvement and Floodway

The following are the criteria applied to the design of river

improvement plans and floodway.

(1)

Design flood

~ Agno River 1 A return periodﬁof 100-year iz adopted for main

Agno and Tarlac Rivers, and the floodway in these

rivers. The 50-year flood for other tributaries.

.- Allied Rivers : A return period of 50 years. is adopted for main

(2)

(3)-

(4)

streams, tributaries rand  floodway in these

‘rivers.

River -bed profile
- Average river bed profile under present condition;is considered
as the designed river profile. (Average river bed elevation but

not the deepest bed is considered as the planned river bed.)

Channel section

- Compound section with high-water and low-water channels confined

by dikes are -adopted in principle.

River width (High-Water Channel)
_ River width should be decided referring to the data on rivers in

Japan shown in Fig. 4.1 and by RegimE‘tﬁeory.

- Ideal river width thus calculated should be planned as the future
river alignment (Framework Plan) for stable. stretches of channel
in case the existing river width is larger than the above,
However for the upper reaches having braided stream pattern the

existing river width should be maintained.

- In case existing river width is less than the above, it should be

widened.

- High-water channel elevation is: set at present channel or ground

level.
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{5}

(6)

(8)

Low-water channel (width of bed)

Low water channel is designed with its capability to carry an

approximate 2.0-year flood.

In case the existing low-water channel has less than a 2.0-year

flood capacity, the existing channel should be widened.

In case the existing low-water channel has a greater than 2.0-

year flood capacity, the existing river channel should be

maintained as it is.

Alignment of low-water ‘channel {(cut-off channel)

Cut-off channel should be adopted in case the existing channel
length is more than 2.5. times of the proposed cut-off channel
length.

High water level

High water level is decided“by_hYdrauliC'calculation.

-With regafd to Manning’s coefficient of roughness for water level

calculation, 0.028 to 0.035 for low-water channel and 0.040° to
0.045 for ‘high-water channel are adopted for the <channel
conditions. (Refer to.Table 4.2 and Fig. 4.2.)

“Dike

Type: . - _ ) Earth smbankment is adopted in principle in
case there is no apecial restriction of
~available land area for constructing earth
dikes.

Existing concrete dike should be maintained
as it is. {Concrete parapét wall in

. Bayambang for example)

Free board: In accordance with the Standard for River
and Sabo Engineéring by MOC of Japan.
{Refer .to Fig._h.h.)

Crown width: © ‘Ditto
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- Slope:
(9) Revetment

- Type:

- Height (LW channel):

i

Height.(HW’Channel)z

- Length:

(10) Groin
-Type:

- Length/Interval:

{11) Other structures

- Bridges:

- Water intake:

Ditto

Concrete revetment in principle for both

‘the low-water and high-water lével channeéls

¥rom river bed up te the top of low-water

channel in case of low-water revetment

From high-water channel bottom up to Flood
Water level below dike crest and its free

hoard

In principle; the total length of revetment
is assumed at 20% of -twice the length of
river channel, while 'in the Upper Agno it

is 407 of 2 times the length of the river’

‘channel.

Wooden pile groin 4in principle except for

special site,

 Concrete pile groin or concréte block groin
" in case of heavy scouring and meandering

-sites.

In accordance with the-Staﬁdafd'for River
and Sabio Engineering by MOC of Japan. (50m
intérval and 30m length)

- Existing bridges should be raised together

with the necessary free board if it is

“ found to be insufficient.

'Replacément'or'mOdification~of;existing

intake structures should be considered when

necessary.
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5. RIVER IMPROVEMENT ONLY AS ALTERNATIVE PLAN FOR FRAMEWORK PLAN
5.1 - Features of River Improvement Only Alternative
5.1.1. Design Flood Discharge

The design flood discharge distribution for the river improvement only

alternative plan for the Framework Plan is shown in Fig. 5.1.
5.1.2. Features of Design Channel
- (1) Agno River
The 'river improvement only alternative plan of the Agno River system
comprises of low-water channel improvement (river training), construction of
diking system, structures for bank and dike protection and drainage

facilities such as sluice way and water gate.

The following are principal features of this. plan.

Improvement Diking system {km)
. River L of L.W.C (km) New dike Heightening Existing
Main Agno 98.85 82.50 98.50 3.00
Tarlac 37.04 17.50 : 49.00 6.50
Camiling . 18,80 131,50 0.00° 0,00
Banila 23.90 46.10 1.90 7.40
. Viray-Dipalo 20.10: 0.00 7.40 '16.80

Ambayoan 8,70 12.50 '3.50 - 0.00

"Note; L.W.C.: Low-water channel

‘THere exists in the main Agno a hydraulic bottle-neck point at Bayambang
-betwéen the confluence with the Tarlac River and the inlet of the Poponto
floodway..In this stretch, all of the flood water of the 100-yr probable
flood should bé'diverted to the Poponto. swamp through the floodway and a
- closure dike should be constructed at the upper and lower end of the river
; éhanhel'at'Bayambang; The reason for this is that the river flow cannot be

controlled ‘due to high back-water levee at the confluence of the Tarlac
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River. _

At river stretches between 3.0 km downstream and 1.5 km upstream of the
Plaridel bridge in Carimen, backward displacement of the right dike with a
length of 2.8 km is planned in order te obtain a sufficient river width the

desipgn discharge.

- Principal features of designed channel of ‘the . Agno river system are
swmmarized in Tables 5,1 and 5.2. The longitudinal profiles of the main Agno
and the Tarlac Rivers are presented in Figs. 5.2 and 5.3 respectively. For

the profiles of other tributaries, refer to Figs., 7.11 .to 7.14.
(2) Allied Rivers

Principal features of the river improvement plan for the Allied River

system are summparized as follows:

In this plan formulation, the Bued closure dike-is proposed.so as not to
divert the flood. flow to the: Aloragat River. Basic concept of this plan is

discussed in succeeding Chapter ©.

' Improvement . Diking syStém {lkm)
River of L.W.C {km) New dike Heightening

Cayanga-Patalan-Angalacan River

Main stream 37.50 - 70.30 0.00
Bued 15;10 2110 0.00
Aloragat 19.790 8.30 g.00
Pantal-Sinocalan-Tagamusing River _
Main stream 49.40 ‘ . 89.10 3.80
Dagupan : 21.70 o - 536.00 .00
Ingalera  37.50 63.00 0.00
Macalong : 21.00 . 40.00 0.00

Principal features of designed channel of the Allied Rivers system are
summarized in Table 5.3. The longitudinal profiles of the.twb main- streams
are presented in Figs. 5.4 and 5.5. For the ‘profiles of-tributaries,_référ

to Figs. 7.24 to 7.30.
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5.2 Work Quantities and Construction Cost
(1) Agno River

The work quantities and economic cost of river improvement only

alternative plan for the Agno River system are summarized below:

. Main Tarlac Other_
Items Unit Agno River Tributaries

Excavation | l.'000m3 28,225 5,050 2,083
Dredging 1,000m> 17,075 0 ‘ 0
‘Embankment 1,000m> 25,651 4,302, 3,370
Revetment 1,000m? 517 97 190
Groin PG, 958 244 | 1,070
Drainage facility PC 20 23 . .28
Bridge | PC 5 -3 14
Fixed weir PC _ 0 0 ‘
Intake facility PC 0 0 4
Main construction Million _ _
cost (Ecénomic) Pesos 7,710 1,067 1,293

The details of the above work quantities and construction cost are shown

in Tables 7.1 and 7.3 respectively.
(2) Allied Rivers
The work quantities and economic cost of river improvement only

alternative plan for the Cayanga-Patalan and Panto-Sinocalan River systems

are summarized bslow:
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Pantal-

Pesos 777

Cayanga-

“Item Unit Patalan R. Sinocalan R.
Excavation 1,000m> 2,221 6,376
Dredging 1,000m> 390 113
Embankment 1,000m> 1,331 8,058
Revetment 1,000m2 194 400
Groin PC. 1,095 960

Drainage facility pc. 16 39
Bridge - PC. 8 26
Main construction Million

cost {Fconomic) 1,897

The details of the above work quantities and construction cost ate ‘shown

in Tables 7.2 and 7.4 respectively.
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6. FLOODWAY ALTERNATIVE PLANS FOR FRAMEWORK PLAN

6.1 Tdentification of Floodway Alternatives

The: following floodway schemes are studied for the purpose of reducing

flood 'discharge of the existing channel in the lower reaches.

(1) Agno Floodway:r

{Z2) San Manuel Flocdway:

‘(3) Binalonan Floodway:

{&) Aloragat Floodway:

{5) Bued Closure dike:

To divert the flood from the Allied Rivers
gathered in the Agno River to Lingayen Gulf.

To divert the Tuboy River flood (upstream of

Simocalan River). to the Agno River.

To divert the Tuboy River flood to the Angalacan

River, a tributary of the Cayanga River.

To divert the Aloragét River flood to the

Angalacan River.

To prevent the excess flood water from the

Bued River to flow into the Aloragat River.

Diagram of the above conceivable schemes is shown in Fig. 6.1.

6.2 Features of Floodway Alternatives

6.2.1 Desigi Flood Discharge

“The design flood discharge distribution of the floodway alternatives are

shown in Figs. 6:2.to 6.6. = As for levels of design flood, the Agno Floodway

is adopted for a 100-yr flood and the other four floodways for S0-yr flood.

6.2.2 Features of Designed Floodways

.Principal features of the floodway alternatives are summarized below:
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Agno Floodway

This floodway intends to divert flood runoff of 6,400 m3ls from the
upper Agno at the point 2.0 km downstream of existing ARIS Dam, directly into
Lingayen Gulf through diversion channel consisting of new channel stretch of
20 km long and improvemeﬁt channel stretches of 24 km long of Upper Sinocalan
River and middle and iower Cayanga River. The river width and width of low-
water ‘channel bed 1,000 m and at 80-60 m respectively. Fig; 6.7 shows

principal features of the design channel.

San Manuel Floodway

This floodway intends to divert flood- runoff of 550 m3ls from the Tuboy
River at the point 8.0 km upstream of Binalonan town into the Agno River. The
length of whole floodway is 12.5 km. The-fiver.width-and width of low-water
channel bed ranges. 80-60 m and 25-10 m respectively. Fig. 6.3 shows the

principal features of the design channels.

Rinalonan Floodway

This floodway ‘intends:to divert flood runoff of 650 m3i3'from the Tuboy
River at the point 7.0 km upstream of Binalonan, into the Angalacan River
through diversion channel having length of 6.7 km. = The river width and width
of-loﬁ-water channel bed is 60 m and 15 m regpectively. Fig. 6.4 shows the

principal features of the design channel.

Aloragat Floodway

This floodway intends to divert flood runoff .of 750 msls from the
Aléragat'River at the point 7.5 km upstream of confluence with the Cayanga-
Patalan River, into the Angalacan River through diversion chamnel baving a
length of 1.5 km. The river width and width of low-water channel bed is 80 m_

and 25 m respectively.
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Bued Closure Dike

This scheme intends to enable flood water of the Bued River to flow down
through the main stream of the Bued by constructing a 2 km long closure dike

at the left bank connecting naturally with the Aloragat River.

The effect of reduction of flood discharge by the closure dike 1is
expected for the stretches of whole main Aloragat and the main Patalan
between the confluence with the Aloragat and the Bued. fThe total length of
the stretches is a 31.8 km. On the .other hand, on a 16.5 km long stretch of

the Bded, flood water increases.
6.2.3 Work Quantities and Construction Cost
The work quantities and economic cost of each floodway alternative shown
in Tables 6.1 to 6.5.
6.3 Selection of Floodway Plan for Alternative Framework Plans

Main construction cost of the floodway alternatives are given below in

comparison with the river improvement only alternative plan.

Beonomic Cost (Mill. Pesos).

Alternatives _ Floodway Main Agno  Cayanga  Pantal (Total)
~ River improvement only* . 0 7,706 771 1,897 10,380
- Agnd_floodway* 4,423 5,948 330 1,540 12,241
- San Manuel floodway* 342 7,845 177 1,540 10,504
- Binalonan floodway* 166 7,706 837 1,549 10,258
- Aloragat floodway _ 31 7,706 912 1,897 10,546

.~ Without Bued closure dike - 7,706 928 1,897 10,531

Note; *: With Bued closure dike

~As seen in the above summary, the Binalonan floodway and Bued closure dike

-‘schemes would be “competitive with river improvement only alternative.
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Therefore, these two schemes are incorporated in the alternative Framework
Plans. All other schemes are excluded from the alternative plans for Framework

Plan.
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7. RIVER IMPROVEMENT AND FLOODWAY PLAN FOR FRAMEWORK PLAN

7.1 Alternative Framewoik Plans

7.1.1 Selected Alternative Plans

:Combihihg river improvement, floodway, retarding basins and dams selected

as a conceivable flood

control method by sectorial studies, the following

alternative plans were examined.

(1) Agno River

-~ Alternative-AGl : A plan consisting of river improvement only

- Alternative-AG2 :

- Alternative-AG3

- Alternative-AG4

(2) ‘Allied rivers

-2 Alternative-aLl +

< Alternative-AL2

A plan consisting of .river improvement and Poponto

natural retarding basin

A plan consisting of river improvement, Poponto

natural retarding basin and Moriones-0'Donnell dam

A plan consisting of river improvement and Moriones-

O'Donnell dam

‘A plan consisting of river improvement and Bued

closure dike

: A-plan consisting of river improvement, Bued closure

dike and Binalonan Floodway

7.1.2 Design Flood Discharge -

“The design flood discharge distribution for each alternative plan is shown

in Fig. 7.1.
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7.1.3 Comparison of River Improvement Plan for Alternative Plans

(1) Principal features of design channel for each alternative plan

For the Agno River, the design features on river width, low water channel,
river bed profile and bank protection works of low water channel are similar to
those of the river improvement only alternative plan. The difference of design
chammel features for each alternative plan depends on high-water level, dike

section and other facilities related to high-water: level.

For the Allied Rivers, river width and low water channel is designed for
each alternative plan, because the design discharge of each alternative plan

has great difference. .
(2) Work quantities for each alternative plan

The work quantities for the Agno and the Allied Rivers are shown in Tables

7.1 ‘and 7.2,;and-are'summarized-below:

Apno River
Alternative
‘Items Unit “AG1 _AG2 _AG3 -AG4
Excavation : l,OOOﬂm3 35,358 - 36,008 35,258 34,608
Dredging 1,000 m®> 17,075 17,075 17,075 17,075
Embankment 1,000 m® 33,323 26,731 25,095 30,436
Revetment S 1,000 m 805 878 . 874 799
Groin PC. 2,272 2,272 2,272 2,277
' Drainage facility PC : 49 46 46 49
Bridge PC 22 22 22 22
Fixed weir PC 0 1 1 0

‘Intake facility PG 4 4 : 4 4
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Allied Rivers

Alternative
Items Unit “ALL _AL2

Excavation 1,000 m° 8,597 8,073
Dredging 1,000 m° 503 478
Embankment 1,000 m° 9,389 8,287
Revetment 1,000 m? 593 664
‘Groin PC. 2,057 1,849
Drainage facility PC 69 63
‘Bridge PG 34 33
Fixed weir PC 0

Intake facility =~ PG : 0 : 4

(3} Construction cost

The estimated economic construction costs for each alternative plan are

shown in Tables 7.3 and 7.4 and are summarized below:

Apno River
{(million Pesos)
River Alternative

- AG1 - AG2 - AG3 - AG4
.Main-Agno - {1/100)" 11,472 10,700 10,485 11,202
Tarlac R. {(1/100) 1,587 ' 1,288 1,061 1,265

Other

?tr-ibutaries (1/50) - 1,925 1,925 . 1,925 1,825
- Total S 14,984 . 13,913 13,471 14,392

Note: Construction cost for river improvement and/or floodway only
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Allied Rivers

- (million Pesos)

Alternative
River -AL1 “AL2
Pantal-Sinocalan R.(1/50) 2,824 2,305
Cayanga-Patalan R. (1/50) 1,158 1,246
Binalonan Floodway - (150} 0 248

Total 3,982 3,799

7.2. Features of River Improvement and Floodway Plan for Framework Plan

7.2.1 Design Flood Discharge

'The design flood-discharge'distribution for-fhe-Framewo:k_Plan is shown in

Fig. 7.2.
7.2.2 Features of Design Channel and Fleodway
(1) Main Agno

" The outline of river improvement and floodway plan of Main Agno is as

follows:

In the lower reaches from the river mouth to the confluence with the
Tarlac River, river improvement works over & 43.8 km long stretch comprises of

the following.

- Channel improvement on ‘the main stream over a “length ‘of 43.8 Iknm
including cut-off channel on-the three stretches with a total lehgth'of

over 6.0km and bank protection works.
- piking system the both banks of the main stream over:a total length of

86.6 km and a 38km long in the back-water stretches for the -small scale

tributaries.

-RV.28-



- Included in the above diking system along the main stream is the
construction and heightening of the dike on the right bank over 23.5 km
‘long and 19,9 km long respectively, and on the left bank over 33.9 km

long and 9.3 km long respectively.

-~ In the stretch 3.7km upstream of the river mouth to the junctiom with
the Bayaoas River, a 19km right bank 1is newly constructed creating a
1.5km river width, and the existing dike in the stretch 1s planned as a

secondary dike.

- Reconstruction of 10 sluice ways, 2 water gates and & bridges in

connection with the river improvement.

In the middle reaches between the junction with the Tarlac River and the
"inlet of Poponto floodway, the said floodway is planned as a main chanpnel. On
the other hand,’ the existing main channel at Bayambang will replace as a by-
pass channel in order to divert a part of flood water from upstréam of the Agno
directly to the junction'with the Tarlac River. The improvement of the 10.7 km
long:floodway-and the 10.5 km long existing main channel comprise of the

following works:

- Channel improvement on Poponto floodway over a length of 10.7km and a
1.0 km channel of downstream of the existing main channel including bank

protection works.

- - Diking system on the right bank over a length .of 7.8 km and on the left

" bank over a length of 4.8 km at the Poponto floodway, and on the back-

- water stretches of the existing main channel over a total length of 20.3
km. '

- Construction of new dike on the floodway over a 3.8 km long right dike
and raising of a 4.0 km long ekisting right dike and a 4.8 lm long
existing -left ‘dike, and new dike on both bank along the existing main

channel over a total length of ¢.0 km,
- Construction of a fixed weir with a 3.2 km closure dike on' the right

- bank ofiu§Stream of the Poponto floodway, and demolition of the-existing

side overflow weir at the inlet of the floodway.
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- Construction of 2 sluice ways.

In the upper reaches from the. inlet of Poponto floodway to ARIS dam, the

river improvement over a 44.4 km long stretch comprises the following works:

- Channel improvement on the-  main stream over a length of 44.4 Im

including bank protection works.

- Diking system on the right bank over a length of 44.4 km and on-the left
bank over a length of 37.4 km.

- Backward displacement of the right dike with a total length of 2.8km at

GCarmen, Rosales.

- Construction-of new dike ori the right bank over a 9.8 km long and on the
left bank over 7.5 km long, and heightening of a 30.6 km long existing
right dike and a 29.9 km long existing left dike. -

- In the- upstréamA'from ~the - open levee at. Asingan, the right: dike. is
designed as a super-dike with a 50m wide dike crown and also considering

removal of surplus soils.

. - Construction of 4 sluice ways and raising of Plaridel bridge at Carmen,

Rosales.

Alignment, longitudinal profile and ' typical cross-section of the ‘Agno
River improvement plans are shown in Figs. 7.4, 7.9 and 7.15 respectively.
Principal features of the design channel_and.the.floodway are .summarized in

Table 7.5.
(2) Tarlac River

_ Tarlac River -improvement over a 37.0 km long stretch is‘composéd of the

following works:
- Channel improvement on the main stream over a length of 28 9km including

bank protection works, and on. the natural retarding stretch over a 8.1

lkm long low-water channel.
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~ Diking system over a length of 28.%9km on the right bank through the
whole stretch from 8.1km upstream of the confluence with the Agno to

TARIS dam and on the left bank over a length of . 27.9 km.

~ To be incorporated to the above diking system is the heightening of the
existing dike on the right bank over a length of 23.3 km and on the left

banik over a length of 22.2 km, and construction of a 1.3 km new dike.

- Construction of 2 sluice ways and 3 bridges in conmection with river

improvement.

Alignment, longitudinal profile and typical cross-section of the Tarlac
river improvement plans are shown in. Figs. 7.5, 7.10 and 7.16 respectively.

Principal features of the design channel are summarized'in-Table 7.6.
(3) Camiling River

Camiling river improvement works over a 20.0 km long stretch is composed
of the following:
- -Improvement of the confluence with the Agno River at 3.5km downstream of

the junction with the Tarlac River.

"~ Channeél improvement on the main siream over a length of 18.Bkm including
cut-off channel on the two stretches over a-total length of 1.5km and

bank protection works.

~ Construction of diking System on the right bank over a length of 15.3 km
and on the l&ft bank over a length of 16.2 km.. In the downstream from
the confluence with the Bayating River and in the upstream from the
confluence with the Mamair River, diking system is planned ‘on one side |

of the bank only.

- Construction.of 4 sluice ways and Camiling bridge in connection with the

river improvement.
'_rAlighment, longitudinal profile and typical cross-section of the Camiling

river improvement plans are shown in Figs. 7.6, 7.11 and 7.17 respectively.

' Principal features of the design channel are summarized in Table 7.6.
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(4) Banila River

Banila river improvement over a 30.9 km long ‘stretch is composed of the

following works:
- Improvement of alignment of the confluence with the Agno.

- Channel improvement on the main stream -over a length of 23.9 km and bank

protection works.

- Diking system on the right bank over a length of 24.5 km and on the
-left bank over a length of 30.9km. ‘In the upper reach, from 2.5km down
stream of Banila bridge at Umingan, only left dike is planned
considering the present condition of landuse,. insufficient effect of
flood mitigation by confining dike due to run-off from slope of mountain
area on the right bank, and characteéristics of regime :of the main.

stream.

- Included also to the above diking system is the construction of dike

over a total length of 48.0 km including the heightening of a 2.0 Ikm

existing dike.

- Construction of ‘14 sluice ways, 4 intake facilities and 7 bridges in

‘connection with the river improvement.
‘Alignment, longitudinal profilé and typical cross-section of the Banila

river improvement plans are shown in Figs. 7.7, 7.12 and 7.18 respectively.

Principal features of the design channel are summarized in Table 7.6.
{5) Viray-Dipalo River

Viray-Dipalo river improvement over a 20:1 km long stretch is composed of

the following works:
- Channel improvemeént on the Viray-Dipalo River over a'length of 7.§.km;

on the Viray River over a leng:h-of.&;s km.ahd'on'thé-DipalofRiﬁer'ovef

a length of 7.7 km including bank protectioﬁ works.
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- Diking system on both banks of the Viray-Dipalo River over a length of
13.0 km, on the right bank of the Viray River over a length of 4.1 km
and on the left bank of the Dipalo River over a length of 7.1 km.

- From among the preceeding stretches, a 7.4 km long dike is to be raised

“in the existing one.

- Construction of 4 sluice ways and 4 bridges in connection with the river

improvement.
Alignment, longitudinal profile and typical cross-section -of the Viray-
" Dipalo river improvement plans are shown in Figs.7.8, 7.13, 'and 7.19
respectively. Principal features of the design channel are summarized in Table
e .

(6)  Ambayaoan River

Ambayaocan River improvement over a 8.7 km long stretch is composed of the

following works:

- Channel improvement on the main stream over a length of 8.7 km including

bank: protection works.

- Construction of diking system on both banks over a total length of

16.0km.inC1uding the heightening of a 3.5km existing left dike.

- Construction of 4 sluice ways and the bridge at San Nicolas in

connection with the river improvement.
Alignment, longitudinal profile and typical cross-section of the Ambayaocan
‘river improvement ‘plans are shown in Figs. 7.8, 7.14 and 7.20 vespectively.
Principal’ features of the 'design channel are summarized in Table 7.6.

(7) Cayanga-Patalan-Angalacan River system

‘This river improvément is composed of the following works:
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Cavanga-Patalan-Angalacan River

~ Channel improvement on the main stream over a length of 37.5 km

including bank protection works.

- Construction of diking system on the whole stretch of the Cayanga-
Patalan River over a total length of 29.6 km, and in the Angalacan River

a 22.7 km long right dike and a 18.0 km long left:dike.

- Construction of 16 sluice ways and 6 bridges in connection with the

" river improvement.
Bued River

- Channel improvement on the main stream over a length of 19.8 km
"including bank protection works. On a 4.7 km long portion upstream the

NTA dam, only a bank protection work is to be done.

- Construction of diking system on the'right bank over a length of 14.1 km
and on the left bank over a length of 7.0 km including a 2.0 km long

‘closure dike.

- Construction of 6 sluice ways and San Vicente bridge in connection with

the river improvement.

Alorapgat River

- Channel improvement on the Aloragat River over a length of 19.7 km

including bank protection works.

- GConstruction of diking system on the Bobonan River new main stream after

‘construction of Bued closure dike, over a-total length of 8.5 km.
- Reconstruction of two bridges in conmection with the river improvement.
Alignment, longitudinal profile ‘and typical cross-section are shown in

Fig.7.22, Figs. 7.23 to 25 and Figs. 7.31 to 7.33 respectively. Principal

features of the design channel are summarized in Table 7.7.
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(8) Pantal-Sinocalan River System

This river improvement is composed of the following works:

Pantal-Sinocalan - Tapamusineg River

- Channel improvement on the main Pantal-Sinocalan channel over a length of
33.0 km including bank protection works and on the whole stretch of

the'Tagamusing River, only bank protection works.
- Construction of diking system on both banks of the stretch of the
Pantal-Sinocalan River over a - total length of 68.0 km including

heightening of the 3.8 km existing dike.

- Construction of 16 sluice ways and 6 bridges in connection with the

river improvement.

Binalonan Floodway and Tuboy River

~ Construction of a 6.7 km long diversion chamnel with the parallel dike

over a total length of 13.4 km.

- Construction of 2 sluice ways and a new bridge at the inlet of the

floodway.

- Channel improvement on the Tuboy River over a length of 5.9 km including

. bank protection works,

- Construction of ‘diking system on the left bank of Tuboy over a length

of 5.9 km.

Dagupan-%an Juan-Elang River

- Channel improvement on the main Dagupan-San Juan River over a length of
21.7 km and on the downstream of the Elang over a length of 5.9 km

including bank protection works.
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Fig.

. Construction of diking system on the above stretches over a total length

of 56.0 km.

- Construction of 7 sluice ways and 6 bridges in connection with the river

improvement.

‘Inpalera River

- Channel improvement on the -main stream over a length of 37.5 knm

including bank protection works.
- Construction of a 25.0 km long right dike and a 38;0 km long left dike.

- Construction of 8 sluice ways and 8 bridges'in connection with the river

improvement.

Mitura-Macalong River

- Channel improvement on the mainstream over a length of 21.0 km including

‘bank protection works.
- Construction of a 19 km long right dike.and a 21.0 km long left dike.

- Construction of 8 sluice ways and 3 bridges in connection with the river

improvement.

Alignment, longitudinal profile and typical cross-section are shown in

7.22, Figs. 7.26 to 7.30 and Fig. 7.34 to 7.38 respéctively. Principal

features of the design channel are summarized in Table 7.7.

7.3

(1)

Vork quantities and Construction Cost
Agno River

The work gquantities and economic ceost of -the river improvement plan for

the Agno River system are summarized below:
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Main Tarlac Other

Ttems Unit Agno -River tributaries
Excavation - 1;000m3 28,875 4,300 2,083
Dredging 1,000m> 17,075 0 : 0
Embankment 1.0001113 20,370 1,355 3,370
Revetment 1,000m? 588 96 190
Groin Pc. 958 244 1,070
Drainage facility Pc. 18 2 26.
Bridge Pc. .5 3 Lé
Fixed weir ' Pe. 1 0 0
Intake facility Pc. 0 0 4
Main construction Million 7,046 713 1,293
‘cost Pesos
Total cost Million 10,485 1,061 1,925
Pesos

The details of the above are shown in Tables 7.1 and 7.3.°
(2) Allied Rivers
The work quantities and economic cost of the  river improvement and

floodway plan for the Cayanga-patalan and ‘Pantal-Sinocalan River systems are

summarized belows:

Cayanga-Patalan Pantal-Sinocalan

Items “Unit River River
Excavation 1,000m> 2,36% 5,712

" Dredging _ 1,000m> 440 38
Embankment 1,000m> 1,773 6,515

' Revetment 1;000m2 194 470
Grbih_ P 1,095 754
Draiﬁage'facility . Pc. 22 41
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Bridge Pc. 9 24

Intake facility . PFc. 0 4

Main construction Million 837 . C1,715

cost- Pesos

Total cost Million’ 1,246 2,553
Pesos

The details of the above are shown in Tables 7.2 and 7.4.
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8. RIVER IMPROVEMENT AND FLOODWAY PLAN FOR LONG TERM PLAN
8,1 Features of River Improvement and Floodway Plan
8.1.1 Design Flood Discharge

The design flood discharge distribution for Long Term Plan is shown in

Fig. 8.1.
8.1.2 Features of Design Channel and Floodway

‘Principal feature of the river improvement and floodway plan for Long Term

Plan are summarized below.
(1) Main Agno

Lower reaches

- Stretch of: river improvement : 43.8 km long

- Channel: improvement : 43.8 km long
- Diking system : : 43.4 km long on the right bank
43.2 km long on the left bank
Right  bank + New. dike of 5.0 km long

Heightening of 27.4 km long
Existing dike of 11.0 km long
Left bank ' : New dike of 33.9 km long
- Heightening of 8.8 km long
Existing dike of 0.5 km long
- Construction of other : 10 sluice ways '

"facilities 2 water gates for intake water 4 bridges

‘Middle reaches

km long on the Poponto floodway

- Length of stretch : 1 10.7
' ' '10.5 km long on the existing main stream
- Channel improveément : 10.7 km long on the floodway
1.0 km long on the existing main stream
: Q'biking-éYétem'along 7.8 km long on the right bank
the floodway 4.8 km long on the left bank
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Right bank ¢ New dike of 3.8 km long
Heightening of 4,0 km long

Left bank @ Heightening of 4.8 km long
- Diking system along : 11.7 km long on the right bank
the existing main channel 8.6 km long on the left bank
Right bank : New dike of 4.3 km long

(on the back-water stretch)
Existing dike of 7.4 km long
Left bank : New dike of 4.2 km long
{on the3back—w5ter stretch)
Existing dike of 4.4 km long
~ Construction of' other "+ 1 fixed weir with a 3.2 km long dike

facilities 2 sluice ways

Upper reaches

- Stretch of river improvement : 44.4 km long
- Channel improvement : 44 .4 km long. .
- Diking system : ‘44.4 km long on the right bank
37.4 km long on .the left bank
Right bank : New dike of 9.8 km long including
' - " backward displacement of 2.6 km dike.
' Heightening of 27.2 lkm-long
Existing dike of 7;4 km long
"Left bank ' © ¢ New dike'of-TzS km long
' Heightening of 26.4 km long
- Existing dike of 3.5 km long
- Construction of other : & sluice ways

facilities 1 bridge

Alignment, leongitudinal 'profile and typical cross-section of the Agno
river improvement plans are shown in Figs. 7.4, 7.9 and 7.15 respectively.
Principal features of the design channel and flbodway are gummarized in Table

8.1.

(2) Tarlac River
- Stretch of river improvement : 37.0 km long including the stretch with
‘the low-water channel improvement only on

the retarding area (L = 8.1 km)
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- Ghannel improvement

- diking system
Right bank
Left" bank

- Construction of other

facilities

37.0 km long
28.9 km long on the right bank
27.9 km long on the left bank

: Heightening of 23,3 km long

Existing dike of 5.6 km long

: New dike of 1.3 km long

Heightening of 22.2 km long
Existing dike of 4.4 km long

1 2 sluice ways

"3 bridges

Alignment, longitudinal profile and typical cross-section of: the Tarlac

river improvement plans are shown in Figs. 7.5, 7.10 and 7.16 respectively.

Principal features of the design channel are swmmarized in Table 8.2.

(3)" Camiling River
- Stretch of river improvement

- Channel improvement

Diking system

Construction of other

facilities

20.0 km long
18.8 km long including 1.5 km long cut-
off channel '

15.1 km long on the right bank (new dike)

'16.0 km long on the left bank (new dike)

£ 4 sluice ways

1 bridge

Alignment, longitudinal profile and typical cross-section of the Camiling

River improvement plan are shown in Figs. 7.6, 7.1} and 7.17 respectively.

Principal features of the design channel are summarized:in Table 8.2.

(4)' Banila River

- Stretch of river improvement :

- Channel improvement

- Diking system

Right bank
Left’bahk

30.9 km long
23.9 km long

: 24.5 km long on the right bank

30.9 km long on the left bank

: New dike of 24.5 km long

: New dike of 21.6 km long
“Heightening of 1.7 km long
“Existing dike of 7.6 km long
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- Construction of other : 14 sluice ways

facilities _ -7 bridges

Alignment, longitudinal profile and typical cross-section of the Banila
River improvement plan are shown in Figs. 7.7, 7.12 and 7.18 respectively.

Principal features of the design channel are summarized in Table &.Z.

(5) Viray-Dipaloc River _
- Stretches of river : 7.9 km long on the Viray-Dipalo
“improvement : 4.5 km long on the Viray

7.7 km long on the Dipalo

~_ Channel improvement ~+ The above whole stretch_ over a - total
length of 20.1 km

-~ Diking system : 13.0 km_long'on both banks. of the Viray-
Pipalo

4.1 km long on the right bank .of the
Viray . _ :
7.1 km long on. the left bank. of the

bipalo
Right bank _ ¢ Heightening of 3.6 km long
Existing dike 7.0 km long
Left bank : : Heightening of 3.6 km long
‘Existing dike 10.0 km long
- Construction of other : 4 sluice ways '
facilities 4 bridges

Alignment, longitudinal profile and typical cross-section of the Viray-
Dipalo River improvement plans are shown in Figs. 7.8, 7.13 and 7.19
respectively, Principal features of the design channel are summarized in Table

8.2.

(6) Ambayaocan River _
- Stretch of river improvement : 8.7 km long.
- Channel improvement . ¢, 8.7 km long
- Diking syétem : 8,0 km long on the right bank
o ' 8.0 km long on the left bank
Right bank : New dike of 8.0 km long
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Left bank 1 New dike of 4.5 km long
Heightening of 3.5 km long
- Gonstruction of other t 4 sluice ways

facilities 1 bridge

Alignment, longitudinal profile and typical cross-section of the Ambayaocan
River improvement plans are shown in Figs. 7.8, 7.14 and 7.20 respectively.

Principal features of the design channel are summarized in Table 8.2.

(7) Cayanga;Patalan—Angalacan River éystem

Cayanga-Patalan-Anpgalacan River

- Stretch of river improvement : 37.5 km long

- Channel improvement : 37.5 km long
- Diking system (new dike) : 37.5 km long right dike
32.6 km long-left dike
- Construction of other : 16 slujce ways |
facilities : 6 bridges

Bued River
- &tretch of river improvement : 19.8 km long
- Channel improvement : 15.1 kﬁ long
- Diking system (new dike) : 14.) km long right dike
7.0 km long left dike
including a 2.0 km closure dike
- Construction of other : 6 sluice ways '

facilities ' 1 bridge

Aloragat River

- Stretch of river improvement : 19.7 km long

- Ghannel improvement : : 19.7 km long _
- Diking system (new dike) : 4.3 km long right dike
' | 4.2 km long. left dike
- Construction  of other : 2 bridges

facilities .

Alignment, longitudinal profilé and typical cross-section of the river
improvement ‘plans for the Cayanga River system are shown in Fig. 7.22, Figs.
7.23, 7.25 and Figs. 7.31 to 7.33 respectively. Principal features of the

design'éﬁannel are summarized in Table 8.3.
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(8)

Pantal-S$inocalan-Tagamusing River system

Pantal-Sinocalan-Tagamusing River

- Stretch of river improvement :

~ Channel improvement

~ Diking system .
Right bank
Left bank

- Construction of other

facilities

Dagupan-San Juan-Elang River

- Stretch of river improvement :

- Channel improvement

- Diking system (new dike)

- Construction of other

facilities

‘Ingalera River:

- Stretch of river improvement :

~ Channel improvement

- Diking system (new dike)

- Construction of other

facilities

Mitura-Macalong River

~ 8tretch of river improvement :

- Channel improvement

- Diking system (new dike}

- Construction of other

facilities

43.5 km long
33.0 km long
34.0 km long right dike

34,0 km long left dike
: New dike of 31.5 km long

Heightening of 2.5 km 10hg

: New dike of 32.7 km long

Heightening of 1.3 km long

: 16 sluice ways

6 bridge

'27.6 km long
1 27.6 km long
: 27.6 km long right dike

27.6 km long left dike

t 7 sluice ways

6 bridges

37.5 km long

37.5 km long

21.0 km long right dike
346.0 km long left dike

+ 8 sluice ways

8 bridges

21.0 km long
21.0 km long

¢ 15 km long right dike

17 km long leit dike
8 sluice ways-”

2 bridges
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Alignment, longitudinal profile and typical cross-section are shown in

Fig. 7.22, Figs. 7.26 to 7.30 and Figs. 7.34 to 7.38 respectively. Principal

features of the design channel are summarized in Table 8.3.

8.2 Work Quantities and Construction Gost

(1) Agno River

The work quantities and financial cost of river improvement plan for the

Agno River system are summarized below:

"Main Tarlac Other
Items Unit Agno River Tributaries
Excavation l,UOOm3 24,673 4,300 1,200
Dredging 1,000m> 13,027 0 0
Embankment 1.000m3 15,269 1,355 2,581
Revetment 1,000m? 514 96 190
Groin Pc. 958 244 1,070
Dfainége facility Pc. 18 2 26
Bridge Pe. 5 3 14
Fixed weir Pc. 1 0 0
Intake facility Pc. 0 0 4

Foreign currency

Local currency

Total cost

Million Pesos

Million Pesos

Million Pesos

6,047 903 937
3,338 s18 703
9,385 1,421 1,640

The details of the above rivers are

(2) Allied Rivers

shown in Tables 8.4, and 8.6.

‘The work gquantities and economic cost of the river improvement and

floodWay'plan for the Cayanga-Patalan and Pantal-Sinocalan River systems are

summarized below:
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Cayanga-Patalan Pantal-Sinocalan

Ttems Unit- . River - -~ Rivex
Excavation 1,000m> 1,862 4,216
Dredging 1,000m> 260 38
Embankment . 1,000m> 718 4,012
Revetment 1,000m° 193 373
Groin e Pc. 1,095 952
Drainage facility Pc. .22 : . 39
Bridge - Pc. : N R 29,
Intake facility . Pc. - 0 ' &

- Forelgn currency Million Pesos - 615 1,311
Local currency Million -Pesos 511 : . 849
Totdl cost " . Million Pesos 1,126 2,160

The details of the above rivers are shown in Tables 8.5 .and 8.7,
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9. REVIEW OF AGNO RIVER IMPROVEMENT PLAN FOR FRAMEWORK AND LONG TERM PLANS
9.1 Review of River TImprovement Plan Required

The Master Plan Study was executed in the period, May 1989 - February
1990. After this study the following inspection and survey were conducted; 1)
Inspection of earthquake damages which occurred on July 16, 1990 and 2)
Additional " topographic and cross-section survey for Feasibility Study area

selected.

In accordance with the assessment of results of the above inspection and

additional survey, the following study for review of Master Plan is required;

- Review of the selection of Feasibility Study area in consideration of

the éarthquake—damaged river facilities

- Rev1ew of the storage functlon of Poponto natural rotardlng b391n based

on the new topographic map

- Review of the probable flood discharge in the downstream reach of Agno

River and.revision of that design frqod discharge distribution

- Review of the comparative study for alternmatives of Agno flood control

plan based on the revised probable flood discharge.
9.2 Proposed River Improvement Study Stretches for Feasibility Study

Among the earthquake damaged river fac111t1es the most serious damages
have been identified over the diking system of the middle and upper reaches of
the main Agno River and the whole reaches of the Tarlac River. In the Allied
Rivers the damaged river facilities were bank protection ones. The extent of

dike damaged in the Agno River Basin in Summarized as follows:
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River/Stretch River Length of Damage Extent (km)

(Right /Left Bank) - Length Earth dike conc. dikef
C(km) ' - Revetment

Main Agno River

River mouth - Wawa(R) © 450 : 2,32 S 0.1

: (L) 0 7 0.99

Wawa - ARIS dam (R) 54.0 : '16.60 10.20
L (L) . 19.56 _ 0.99
Poponto Floodway (RfL) 6.0 1.31 0
Tarlac River (R{L) 37.0 44,92 0.50
Camiling River (R/L) 20.0 0 _ 3.74
Banila River - (R/L) ©30.9 2.12 ' 0
~¥iray-Depalo River(RfL) - 20.1 1.30 .. _ 0
" Ambayoan River (R/L) 8.7 0 0

PMO-AFGS Flood Control Program for Earthquake-Damage Rehabilitation/
Restoratlon. was formulated in order to rehabilitate all the damaged flood
Control facxlltles. especially dikes to the orlglnal condltlons before the

lood season of 1991.

Therefore, the Feasibility Study areas selected in the Master Plan Study
are adopted unchanged; i.e., the Upper Agno River and the Pantal-Sinocalan

River.
9.3 . Revision of the Probable Fldod'Dischafge in the Downstream of Main Agno
River

The storage function of the Poponto natural retarding basin was reviewed
by using the new topographlc map w1th scale of 1/25,000 and the revised de31gn

high water level is as follows:

16.70
16.00

. Framework Plan (100-year) : H.W.L

. Long Term Plan ( 25-year) : H.W.L

The revised design flood discharge diétribution of Framework and Long Term

Plans are shown in Figs. 9.1 and 9.2_réspective1y.
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9.4 Review of the Comparative Study of Alternatives for Agno Flood Control
Plan

Based on ‘the revised probable flood discharge, the comparative study on
least costly alternative of Agno River were reviewed, and the vresult is

described in the Main Report.

0f the four alternatives for the Agno River, the combination plan of river
improvement, the Poponto natural retarding basin and the Moriones-0Q’Donnel dam
which was selected originally as the Framework Plan, is reassessed to be the

case of least project cost.

9.5 Modification in Agno River Improvement Plan for Framework and Long Term

Plans

The features of the modified part of the design channel of Agno River
Improvement Plan for Framework and Long Term Plans are summarized in Tables 9.1

and 9.2 respectively.
The modified parts are as bellow:

- In the downstream reach from the Poponto natural retarding basin, the
design high water level and the design elevation of dike crown are

heightened due to increase of the design flood discharge.

- In the upsﬁrgam reach, the followings are modified;

1) The design high water level in the back-water stretch in Bajambang
due to the revised design high watér level of the Poponto natural
retarding basin.

2) The 'design river width of the Poponto floodway (Set-back levee plan

' proposed)'inrconsideration'of the channel and dike stabilization.

3) The design dike alignment {from Asingan to San Manuel in

consideration of dike stabilization.
Figs. 9.3 and 9.4 show the modified design plan which covers the upper

stretch of the Popdntd natural retarding basin, and the revised design

longitudinal profile in the whole study area,
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Table 2.1 PHYSICAL FEATURES OF RIVER BASIN

RIVER . 'CATCHMENT AREA RIVER LENGTH
(km2) ‘ (km)

T gV VU

AGNO RIVER BASIN

"AGNO RIVER

Ambuklao Dam 617 58.5
Binga Dam ‘ 860 73.5
San Roque Dam 1,250 , . 119290
Poponto Floodway Site 2,477 '165.0
River Mouth (Whole) 5,907 221.0
TARLAC RIVER
0'Donnell River 303 o 50.3
- Moriones River - 558 :  64.8
{Whale) ' 1,896 . 93.0
AMBAYOAN RIVER 367 . 62.2
VIRAY-DIPALO RIVER _ o
Viray River 70 8.0
‘Dipalo River 65 14.0
{Whole) © 135 21.2
- BANILA RIVER 309 . _ 39.0
CAMILING RIVER _ 604 _ 64,0
OLO RIVER _ 140 - 35.7
BAYACAS RIVER 72 21.2

ALLIED RIVER BASIN

CAYANGA-PATALAN RIVER :
(Whole) 618 61.0

Angalacan River 144 ' 25.5
Aloragat River 116 31.0
Bued River 286 54.0
PANTO~SINOCALAN RIVER : '
‘{Whole) . 1,115 75.5
Mitura-Macalalong River. 141 31.0
Tagumising River _ 182 44,5
Ingalera River 197 . 32.5
Dagupan River - : 273 ' 32.0
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Table 2.2 SUMMARY OF BREACHES/GAPS AND SCOURS CAUSED BY FLOCDS (1984-1988)

RIVER DAMAGE 1984-FLOOD 1985~FL000 1986-FLOOD

(Reaches) TYPE Aug. 28-30 June 22-24 July 9-11
~{"Maring") ("Kuring") © ("Gading™)
June 28430 - Aug.30-
("Dating") “Sept. 5

‘ T ("NMiding"}
AGNO RIVER EARTHDIKE/REVET,  (Site, m) 8 2,760 8 2,200 10 5,340
(Uppor) BREACHES/GAPS (P:1,000) 52,972 17,888 ‘65,402
SCOURED (Site, 'm) 0 o 0 0 3 2,900
(P:1,000) 0 0 2,750
'DAMAGED SPURDIKE - (Site, Unit) 2 56 0 0 7 188
' (P:1,000) 1,400 : 0 3,812
AGHO RIVER  ~ EARTHDIKE/REVET.  (Site, m) 1. 110 0 0 1 500
(Lower) BREACHES/GAPS (P:1,000) 20,000 Q- 12,000
" SCOURED (Site, m 0 0 0 0 0 0
(P:1,000) 0 0 0
DAMAGED SPURDIKE  (Site, Unit) 0 0 0 ) 1 4
(P:1,000) 0 0 8,120
"TARLAC RIVER  EARTHDIKE/REVET.  (Site,m) =~ 0 0 3 70 - - % 490
BREACHES/GAPS - {P:1,000) _ 0 660 o 5,845
SCOURED {Site, m) 0 0 0 0 B DR |
{P:1,000) 0 0 0
DAMAGED SPURDIKE  (Site, Unit) 0 0 0 o 3 46
(P:1,000) 0 0 11,280

TRIBUTARIES ~ EARTHDIKE/REVET.  {(Site, m) 0 0 3 140 b7 1,080

OF AGND BREACHES/GAPS {P:1,000) 0 © 1,000 ©' 8,300
RIVER SCOURED (Site, m) 0 0 0 ) T .0
(P:1,000) 0 0 - .0
DAMAGED SPURDIKE  (Site, Unity . D 0 0 0 8 61
(P:1,000) - 0 0 1,744
MLTED EARTHDIKE/REVET,  (Site, m) 4 976 1 40 g 1,820
RIVER - BREACHES/CAPS (P:1,000) " 8,166 231 8,767
SCOURED (Site, m) 0 0 0 0 0 0
' (F:1,000) o : . 0 : “ 0
DAMAGED SPURDIKE  (Site, Unit) 0 0 2 10 3 48
(P:1,000) 0 576 997

TOTAL COST TO RESTORE {P:1,000) . 82,538 20,355 _ 109,017

SOURCE : AGHO FLOOD CONTROL SYSTEM OFFICE, Rosales
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Table 2.3  EXISTING RIVER CONYROL FACILITIES

it 0 e A A B A £ R 8 B 0 Bk 2 e e g s B LA R R G A8 R A 58 5k ke e o P L L R ik o Rl R 2 B e e e

PROJECT EARTH-  REVET./  CUT-OFF CHANNEL REMARKS
DIKE GRAVITY  /RIVER IMPV'T.  (Construction of
_ HALL {1968-88) Farthdike, 1968-83)
{km) (km) (km) (km)

________________________________________________________________________________________________________

1. AGNO RIVER CONTROL PROJECT
(OPPER REACHES)

Bayambang-Baby Dike Section N 0.98 (R) - . - 0.98
Bayambang-Villasis Earthdike Section 18.37 (R) 1.89 .- -
Villasis-Asingan Earthdike Section 12.00 (R)  0.40 - 12,00
Asingan-Sn. Manuel Earthdike Section 17.40 (R). 2.20 - ' 7.50
Arulid-Bautista Earthdike Sectfon 5.80 (L) - : - : . 5.80
Anulid-Poponto Earthdike/Flood Way 4,67 (L} - 1.02 km(Spitiway) 4.67
o _ 5.03 (R) - 10.85 6.03
Alcata-Sto. Tomas Dike Section 7.20 (L) 4.73 0.99 1.02
Rosales-Lagasit Dike Section ~ 400 (L) 1.20 -
Lagasit-Sta. Haria Section 32.06 (L) - -
Sta. Maria-Tayug Section - {L} - -
(LOYER REACHES) .
Lingayen-Urbiztondo-Bayarbang 40.50 (R} - - . 8.50
Bugatlon-Labrador Earth Section 0.53 (L) - - 0.53
Bugallon-Aguilar Earthdike Section 11.358 (L) - - 11.35
Cupang Parallel Earthdike Section 2.05 (L) - - _ 2.05
__ 1.84 (R) - - 1.84
Sobol Parallel Earthdike Section 1.60 (L) - - 1.60
. .. 1.80 (R) - - 1.80
2. AMBAYOAN RIVER CONTROL PROJECT 2.50.(1) - - 2.50
3. VIRAY-DIPALO RIVER CONTROL PROJECT 14.44 (L) - 8.80 14.44
- 9,00 (R) - - 9.00
4, TOTONOGEN RIVER CONTROL -PROJECT < 2.50{L+R) - - 2.50
5. BANILA RIVER CONTROL PROJECT 933 (L) : - - 9.33
6. TARLAC RIVER CONTROL PROJECT 22.54-{1) 3.00 _ - 22.54
e _ © 26.00 (R) .62 _ - -
7. O'DONNELL RIVER CONTROL PROJECT  9.33 (R). - - 9.33
8, HORIONES RIVER CONTROL PROJECT - - - -
9. BATACAN RIVER CONTROL PROJECT ) : - 0,30 - -
10. OLO RIVER CONTROL PROJECT 3.45 - - 3.45
11. BAYAOAS RIVER CONTROL PROJECT - - - -
12. BEI RIVER COMTROL PROJECT 0.85 - (.84 -
13. PANTAL RIVER CONTROL - PROJECT - S - - 0.35
14, CAYANGA RIVER CONTROL PROJECT - 1.10 (R) - -
: _ 0.80 (R) - -
15. BUED RIVER CONTROL PROJECY : - 3.69 (R) - -

16. ANGALACAN RIVER CONTROL PROJECT - _ - - -
17. ALORAGAT RIVER CONTROL PROJECT - - - -
18. PANTO RIVER CONTROL PROJECT - - - -

19. MARUSAY RIVER CONTROL PROJECT 2.50 (R} - 1.80 2.50
20, SINOCALAN RIVER CONTROL PROJECT 1.26 - - 1.26

- #1. TAGAMUSING RIVER CONTROL PROJECT - 0.78{L+R} - -
22, HITURA RIVER CONTROL PROJECT - 0.22 (R) -

........................................................................................................

Note 3 R:: Right Bank, L : Left Bank
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Table 3.1 (1/2)" LIST OF COMPLETED RIVER' CONTROL PROJECYS 1968-1988
(EARTHDIKE/CUT-OFF CHANNEL/RIVER- IMPROVENERY WORKS)

o e 8 O 2 R I B 8 T 3 8 i e St e e A A e o 0 A 4 7 P B L L R ) 0 B R e e e h A LR LR AR 8 e e

A P 3 A e 0 9 9 S e o 2 A A R A g P 7 o o AR L 4

* 1 STO.TOMAS EARTHDIKE

2 ASINGAN-SAN MANUEL FARTHDIKE
{SETBACK" LEVEE)

3 VILLASIS-ASYNGAN SETBANK

4 BAYAMBANG BADY DIKE

5 STA.MARIA-TAYUG EARTHDIKE

6 ALCALA EARTHDIKE

7 ‘ALCALA CUT-OFF CHANNFL

8 POPONT SWANP FLOODWAY(SPILLHAY)
‘9 ANULID-POPONT PILOT: CHANNEL
10 ARULID-POPONT RIGHT EARTHDIKE

11 ANULID-POPONT LEFT EARTHDIKE

'12 ARULID-BAUTISTA EARTHDIKE

13 ROSARIO-LINGAYEN EARTHDIKE
14 AGUILAR-BUGALLON EARTHDIKE
15 S0BOL PARALLEL EARTHODIKE

16 CUPANG PARALLEL EARTHDIKE

17 BUGALLON-LABRADOR EARTHDIKE
18 AMBAYOAN EARTHDIRE
19 VIRAY-DEPALO EARTHDIKE

20 VIRAY-DEPALO PILOT CHANNEL
21 SH.QUINTIN EARTHDIKE(DEPALD R.)
22 SN.QUINTIN PILOT CHANMEL

Sta.
Sta.
Sta.
Sta.
Sta,
Sta.
Sta.

" Sta.

Sta.
Sta.
Sta.
Sta.
Sta.
Sta.

- - Sta,

Sta.
Sta.
Sta.

Sta,

Sta.
Sta.
Sta.

Sta.

Sta.
Sta.
Sta,

-Sta.

Sta.

Sta. (+)3.000-6.000(R)

~3,000-10.662
9.550- 9.745
10.380-11.360
18.200-23.220
23.220-25.700
0.008-12.000
19.400-20.383

0.000-12.000"

10.662-11.680

0,000- 0.992 ° -
0.000- 1.020
0.000- 7.000

0.000~ 4.780
4.780- 5.840
'5,840- 6.025
11.000-13.500
13.500-15.390
15.380-15.674
0.000: 4.920
5.120- 5.800
32.000-40.500
-0.000-11.355

0.000- 1.600(L)
0.000- 1.800(R)

0.000-2.050
G.00D- 1.840
11.500-12.025
3.000- 3.400

Sta.(-)2.840-6,930

Sta.

Sta.{-}3.340-(-)8.620(L.)
Sta.(-)3.340-(~)5.340

0.000- §.800

1982
1973/74
-+ 1980/81

(Raising)
(-ditto-~)

1975/76

1972
1981
1977
- 1078

1975/76

1983 .
<1984

1675476 -

1978/79
1988

1075076

tigrs

1973/74°

1976777

1979
1979

1980/81

1980781
1979/80

1977778
" 1875/76
1975/76
1980
1979/80
1980

________________________________________________________________________________________________

SOMRCE :- YEAR-END REPORTS AND/OR LIST OF COMPLETED PROJECTS, AFCS OFFICE-
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Table 3.1 (2/2) LIST OF COMPLEYED RIVER CONTROL PROJECTS 1968-1988
{EARTHDIKE/CUT -DFF CHANNEL/RIVER 1MPROVEMENT WORKS)

________________________________________________________________________________________________

PROJECT LOCATION YEAR REMARKS
23 TOTONOGEN EARTHDIKE ' Sta. 0.000- 1,150 1988
. Sta. 0.000-1.350 1988
Sta. 10.380-11.360 - 1973
24 BANILA EARTHDIKE Sta. 0.000- 9.332 1977/78
25 TARLAC LEFT DIKE Sta. 0,000~ 1.350 1970
: Sta. 1.350--1.780 1972/73

Sta.(-)0.000-(-)2.000 -
Sta. 1.780- 5.000 -

Sta. 5.000~ B.000 1974
Sta.4.260-5.240/5.380-5.440/6.320-8.000 . 1982 {Raising)
Sta. 8.000- 9.780 1982/83
Sta. 9.000-19.000 1988
© Sta.(-)2.000-(-)3.355 1988
25 ARNENTA EARTHDIKE(O’DONNELL R.)  Sta. 0.000- 5.530 ‘1974
: Sta. 5.530- 9.300 1988
< 26 SAPANG PILOT CHANNEL Sta. 0.000- 4.000 1977178
27 CALAPAN CUT-OFF CHANNEL Sta. 0.000- 1.680 1979/80
28 TABLANG-BACAO R.I. Sta. 0.000- 4.000 -1979/80
20 CAMAHGAAN-CALAPAN R.1I. Sta. 0.000- 5.080 - 1979/80
© 30 CUT-OFF - CHANNEL s Sta. 0.000- 0.560 1979/80
31 0.0 RIVER EARTHDIKE Sta. 1.380- 2.160 1981
- © - Sta.  0.000- 1.380 1982 (Raising)
~ Sta. 1.160- 2.640 1981
s : Sta. 2.640- 3.450 1982
32 BEI EARTHDIKE Sta. - 0.800- 1.550 1984/85
.33 BEF CUT-OFF CHANNEL : Sta. 0.420- 0.861 1988
34 SOBOL CREEK EARTHDIKE {L=2,170m) 1979
" 35.QUIBAOL CUT OFF CHANMEL © Sta,- 0.000- 1.750 1979/80
36 MARUSAY EARTHDIKE Sta, 0.000- 1.260 1983
:  {STA.BARBARA-CALASIAQ) Sta. 1.260- 1.360: 1984
37 MARUSAY CUT-OFF CHANNEL Sta. 4.740- 5.160 1982
(CALASTAQ) . Sta. 5.184- 5,470 1982
: Sta. 7.620- 8.230 1583
©38. SINOCALAN EARTHDIKE Sta. 0.000- 1.260 1983
' Sta. 0.000- 0.400 1986
Sta. 0.400- 1.100 '1988

SOURCE : YEAR-ERD REPORTS AND/QR LIST OF COMPLETED PROJECTS, AFCS OFFICE
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Table 3.2 SUMMARY OF ACCOMPLISHMENT OF RIVER CONTROL WORKS . (1972-1988)

__________________________________________________________________________________________________________________

EARTH  W/BOULDER REVETHENT  BOULDER  BOULDER -GRAVEL CHT-UEF. DRATHAGE ” TOTAL
DIKE FACING/ GRAVITY SPUR . DIKE SUR- CHANKEL GATE SPILLKAY Cosy
YEAR APRON WALL DIKE = . o FACING _
T TR B o SN S N (N SR C N O
1972 3,234 0 . 225 3 -0 15,000 0 ¢ 0 | 305,956
1973 3,322 ¢ - 155. | 0 o 0 0 0 6 | 12,186,174
. 1974 28,855 0 %.852 0 0 1,452 7,000 1 0 4,211,700
1975 69,915 0 2,765 | 1 0 10,248 460 ~ - . 20 0 22,006,479 .
1976 12,015 2,050 3.100 83 0 12,142 0 O 16,043,435
1977 12,607 0 o _:75 26 L) : 0 3,500 | ll ..1;020 © . 18,157,660
1978 25,295 0 ‘jllﬁ 0. 186 -55,815 8.100 :1‘ . 0 | -:23.551.927
1979 - 20,631 0 o ¢ 29 : o720 -- ¢ 0 é o 0 | ‘9.099.154
1980 6,993 1,160 1,999 Kt l-' 0 4,250 8,710 0 0 8,610,699
1981 10,805 o o o o 992 6 0. - 8,492,998
1982 5,686 ¢ i;176 . 85 i. 0 .52,88? 12;0217 K ;é : : : 6 ¢i25104,140
1933 10,484 -0 -855 158 .lU 280 9,509 ' ‘0;  =10 V :1.15,859,494
1984 2,091 - ';41 52 N - -:15.788 . 10,000 : .- - :'10.593.?55
1985 1,304 194 2,458 64 | - 0 7.426 o 0 1}.583,500
1986 - - 3,965 1,524 922 120 7759 .48.395 600 2 0 .22.252.572
1987 7,750 3,633 _ l,giﬂ 182 - 686 - 4,703 -2 - 0 | ~'33,933,000
1988 4,235 9,492 2,347 387 793 ] 5,896 0 ] 40.;53,283
WL moae 16,0 2085 L5 508 amgs 0y 16 100 270,866,007

__________________________________________________________________________________________________________________

SOURCE: AGHO FLOOD CONTROL SYSTEM OFFICE, Rosales
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Table 3.3(1/2) FIVE-YEAR INFRASTRUCTURE PROGRAM OF AGNO FLOOD CONTROL SYSTEM

o o o o i o B i e i e 3 T e o = A R B8 3 ik R o 4 o B o e e o e o o 8 i S g Y i o o e AL A 5 e e a4 A ok e R o e Rk PP

PROJECT LOCATION - SCOPE OF WORK AND STATUS . FUNDIKG REQUIRENENTS {1076P)
: PHYSICAL TARGET '89  '90 ‘91 '92 '93

_____ —_———— 8 e e L L i L L R L SR e e e e e o i AR ¥ R o A B e e Y L R A 7 R A b e R A

AGHO RIVER CONTROL PROJECT

1. Asingan-Sn. Kanuel . Restoration of damaged dike . Const. /Impv't./ 4.75 5,00 5.40 5.60 5.90
Spur dike; apron Rehab. ON-GOING
o 2. Villasis Spur dike, Revetment -ditto- 1.20 1.30 1.90 1.20 1.50
3. Sto. Tomas Restoration of boulder dike ~ditto- 1.20 1,20 2.10 2,40 2.50
Bank protection, Spur dike ~ditto- 2,70 2,00 2.60 1.00 0.60.
~ 4. Alcala Restoration of damaged dike -ditto- 2.70 2.00 2.60 1.00 0.60
Bank protection, Spur dike
5. Urbiztondo Spur dike, Concrete revetment, -ditto- 2.70 2.80 3.30 0.60 -2.20
_ - River- improvement .
6. Brgy. Sanchez, Asingan Earthdike, Spur dike ~-ditto- 1.00 1.00 1.10 1.30 0,90
7. Alcala - Bayambang Earthdike; Spur dike, ~-ditto- 0.90 - 1.20 1.30 :1,30
: . Bank protection
8. Brgy. Daraoey, Spur dike, Drainage system, -ditto- 1.20 - - 1.30 1.30
Bayambang Bank protection
9. Brgy. Quibad, Cut-off channel (COC}, Const. /Impv't./ 1.40 1.40 -~ - 1.50
. Bayambang . © . Spur dike - Rehab. KEW PROJECT S
10. Brgy. Quibad, Spur dike, Channel impv't. Const./Impyv't./ 2,90 2.00 2,00 2.30 2.30
L ingayen ' Rehab. OR-GOING .
11, Urbiztotdo - . Bank protection ~ditto- - = 2.00 - - = 2.00
12, San Carlos City COC, Spur dike - ' ~ditto- 1.00 1.00 1.00 1.00 1,50
13. Rosales-Sta. Maria Protec. of damaged dike with ~ditto- 1.20 1.30 1.30 1.40 -
boulder spur dike )
14, Rosales . . ©Spur dike - : -ditto- 0,50 0.50 0.40 0.40 0.50
15. Sto. Tomas-Alcala ~  Spur dike, COC : -ditto- 1.20 1,40 1.50 1.50 -
16. Bautista COC, Spur dike, Flood gate -ditto- 0.90 2,90 2.20 2.30 2.50
7. Bugailon Earthdike, COC, Flood gate - -ditto- - 0.5¢ 1.20° 1.40 1.50
-18. Bugallon-Labrador - Earthdike, Spur dike, Fleod gate -djtto~ 1.20 1.20 - 1.40 1.60
19, Sta, Maria Spur dike, Channel impv't. ~ditto- - .20 - 1.00 1.20
20. -Brgy. Pantal, Bugallon Spur dike, Channe! impv't. -ditto- - 1,00 - 1.00 1.20
2t. Aguilar- _-¢oc, Spur dike -~ -ditto- 0.50 1.20 -  1.00 1.20
22. Brgy. Domalanoan, - -COC, Spur dike S o -ditto- - - 0.80 1.50 -~ 180
Lingayen S

AMBAYOAN R.C.P. -
23. Sn. Nicolas ~Spur dike, Channel impry't., - Const./impe’t./ . 1,00 1.00 1.00 1.20 '1.20
R Rehab, ON-GGING

YIRAY-DIPALO R.C.P, ' . _ o :
24, Tayug-Natividad Restoration of damaged dike ~gitfo-. 71,20 1.20 1.40 1.40 1.50

_ Spur dike, Channel impv't.
25. San Quintin Rest. of damaged dike with . -ditto- 1.20 1.20 1.20 1.40 1,50
: Spur dike : . '

TOTONOGER R.C.P S _ : SR
26. Rosales Revetment, Spur dike -ditto- - 0,90 0.90 0.90 1.00

BANILA R.C.P. : S : ’ : o

27. Umingan Spur dike, Channel impv‘t. -ditto- 0.50 0.40 0.50 0.60 0.70

28. Balungao ) Bank protection, Spur dike, ~ditto- ’ 1.60 1.00 1.00 -1.0¢ 1.00
- River impv't., Earthdike : : '

' Source : AGNO FLOOD CONTROL SYSTEM OFF I¢E, Rosales -
-RV.56~



Table 3.3{2/2) FIVE-YEAR INFRASTRUCTURE-PROGRAM OF AGNO FLOOD CONTROL SYSTEW

PROJECT LOCATION SCOPE OF HORK Aﬂn - STATUS FUNDING REQUIREHEHTS‘(lﬂ“ﬁP)
' PHYSICAL TARGET ' '8¢ ‘90 ‘91 '92z '93
TARLAC R.C.P. Concrete revetment, floodgate o R 039.45 32,45 .- = -

boulder apron, earthdike

0'DONNEL R.C.P. . Earthdike, River impv't . .- 8.66 830 - . - -

HORIONES R.C.P. - Concrete revetment ) : : 3.50 3.50 - ~ -

0LO R.C.P. - . : . .
Hangatarem Earthdike, River impv't. -ditto- 1.80 - - " 1.00 1.00

BAYADAS R.C.P. : :
Aguilar Concrete revetment with - -ditto- - 0.40 - 0.50 0.50
R houTder apron : : i

BEI R.C.P. . ' . . :
Bugalion Earthdike, Spur'dike -ditto- - - o020 020 - 0,30 0.50
CAYANGA R.C.P. S | :
Sn, Fabian ; COC, Concrete revetment Const,/Impv't./ 1.00 1.00 1.00 1:00 -
: Rehab. .ON-GOTNG .“ Cnes

BUED R.C.P. : . N
- Sison Revetment. ~ditto- - - 2.00. -2.00 -
Sn. Fabian : ‘Concrete revetment, Bank protec. -ditto- S0.80 - 103500 - 0,90

. BUED-ALORAGAT R;C.P. ;

- . Bank protection, Spur dike To-ditto- 0.50 0.50 0.50 -1.20 1.30
ANGALACAN R.C.P. : S S : _
. Mapandan Spur dfike, Bank protection -ditto- -0.50. 0.90 0.80 0,90 -
- Mapandan ' Spur dike, Concrete revetment -ditto- - -0.85 0.50 - - L0 -
- Spur dike, River impv't. ~ditto- 0.56 - - 0.70 0.8

SINOCALAN R.C.P. o
Sta. Barbara-Urdaneta Spur dike, COC Const./Tmpuit./ 1.00 - 1.50 2.00 -
- Rehab. NEW PROJECT

HARUSAY R.C.P.
Sta, Barbara Earthdike, Spur dike, Const.linpv't./ - 1.00 2,10 2.20- -
Bank protection Rehab. ON-GOING : o '
TAGANUSING R.C.P. . _ . - -
Sumabnit Spur dike, Revetment, -ditte- -~ - L20 - 1,18 -
River impv't. . ‘ '
Binalonan Spur dike, Concrete revetment, ~ditto- 1.50- 1.00 050 ‘0,40 -
TOLONG-MITURA R.C.P. _ : _
Urdaneta Revetment, Spur dike ~ditto- 0.40 1.00 0.90 .- o
TUBOY R.C.P, : _ - '
San. Manuel Spur dike . ~~ditto- o= 20050 0,40 0,40 -

Source ¢ AGNO FLOGD CONTROL SYSTEM OFFICE, Rosales
: ~RY.57~



" Tablé 4.1 RIVER STRETCHES SUBJECT TO MASTER PLAN

____________________________________________________________________________________________

River System fiver and Stretch tength (km)
Agno Hain Agno ¢ From rivermouth to the ARIS dam 98.85
Tarlac ¢ From confluence with the Agno 37.05

to the TARIS dam

Camiling : From the 15km Upstream of the ' ‘ 20.00
confluence with the Agno to the Mayantoc

Banila

From confiuence with the Agno 36,90
to mountain-foot :

Viray-Dipale  : From confluence with the Agno o "7.90
' to the 8.5km Upstream {Main river) B
from confluence with the Dipale 4,45
to mountain-foot (Viray river) o '
From conflsence with the Viray = 7.70

to mountain-foot (Dipalo river)

Ambayocan : From confluence with the Agno i 8.70
to mountain-foot - ' '

Cayanga Main Cayanga  : From rivermouth to the 37.5km Upstream - 37.50
) {Cayanga-Patalan-Angatacan River) S

Bued : From confiuence with the Cayanga ' 19.80
‘ to the 0.9km Upstream of Bued bridge

Aloragat : From confluence with the Patalan 19,70
' to the 2km Upstream of -Bobonan bridge

Panto - Hain Panto : From rivermouth to mountatn-foot 49.40
' “(Panto-Marusay-Sinocalan-Tagumising-Tuboy River)

Dagapan + From confluence with the : 27.60
' Panto to San Carlos ' ‘
{bagupan-San Juan-Elang River)

‘Ingalera : From confluence with. the Sinocalan to “37.50
the 1.5km Upstream'of San Micolas bridge

'Hitura-Macalong : From confluence with the Sinocalan ' -21.00
to-San Manuel '

~RYV.58-



Table 4.2  APPLIED MANNING®S COEFFICIENT BY RIVER STRETCH

e e e S A 2 2 i e A b i 8 o A A T 2 e e oA A S

River/Stretch e g s
Low-water High-water
Channel - Channel

Matn Agno River ‘

" Rivermouth - Conf. of 0lo River 0.028 0.040
Conf. of Olo River - Conf. of Viray-Dipalo River 0.030 0.040
Conf. of Viray-Dipalo River - Conf. of Ambayoan River 0.033 0.040
Conf. of Ambayoan River - San Roque Dam . 0.035 0.045

Tarlac River ' ‘

Conf. of Agno River - Conf. of 0'Donnell River 0.030 0.040
0'Donell River 0,032 0.040

Camiling River : . : 0.030 0.040

Banila River
Conf. of Agno River - Conf. of Ka'rayogan River = _ 0.033 0.040
Upstream of Conf. of Karayogan River ' 0.035 0.045

Viray - Dipale River
Conf. of Agno River - Conf. of Dipale River 0.033 0.040
- Upstream of Conf. of Dipalo River : . 0.035 0.045

Arbayoan River _ _ 0.035 0.045

Cayanga River - Patalan River

Rivermouth - Conf. of Bued River _ _ - 0,028 0.048
Conf. of Bued River - Conf. of Angalacan River 0.030 0.040

Bued River
Cayanga River - San Fabian Weir oo o - 0.033 0.040.
Upstream of San Fabian Weir . 0.035 0.045

Aloragat River
Conf, of Patalanm River - Amagbagan . : 0.033 0.040
Upstream of Amagbagan : 0.035 0.045

Aigalacan River _

Conf. of Patalan River - Maraboc o - 0.033 - 0.040
Upstream of Maraboc . 0.035 0.045

Panto River Sinocaian River :

Rivermouth - Conf. of Ingalera River . D.o0z8 0.040 .

"~ Conf. of Ingalera River - €onf.of Taganusmg River . ., 0.030 0.040

Tagamusing River _

Conf. of Sinocalan River - Yatyat : . ] 0.030 0.040
Yatyat - Cili _ 0.033 0.040 -
Upstream of Cili . L 0.035 0.045

Mitura River ' 0.030 0.040

Hagalong River _ - S . b,D30 0.040

Ingalera River . S 0.030 0,040

Dagupan River 0.028 0.04¢

Capangbogan River : _ . . 0.030 0,040

i 420 s Y 8 i R AR AR R e A1 3 L Tk e o 7 L L B B o
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Table 5.1 FEATURES OF DESIGN CHANNEL OF AGRD RIVER FOR
RIVER IMPROVEMENT ONLY ALTERNATIVE

River: AGNO RIVER
Design Flood: 100-yr

Agno R
Item Unit  R.M - AG45 - AGBS - AG109 - AGLTT -
: AGE5 AG65 AG109 AGI77  AG180+1.4k
Design Discharge m3/s 17400 17400 17400 15700 14800
Distance m 6850 - 9050 15150 10500 - 2800
" Gradient of River Bed - 1/6500 1/6500 1/3560 1/2000 /2000
River Width m 1500 1500 1500 - 1500 1500
Width of Channel Bed m 400-300 300 240 200 200
bike Height (Ave.) m 6.6 7.0 7.5 6.8 6.5
Water Depth m 9.23-11.13 11.13-12.0 12,0 12,0-10.66 10.66-10.38
Low Channel NHeight (Ave.) m 6.5 6.5 6.5 5.5 6.0
Flood way. Agno R.
Item Unit AG1BO+1.4k AGI24 - AG35L - AGIBT - AGH14 -
" - AG324 AG3Sl  AG367 AGAL4 AG453
Design Discharge m3/s 9200 9200 8200 8200 8200
Distance ' mo 12100 12300 7650 71700 5300
‘Gradient of River Bed - 1/1550 1/1550 1/1000 1/700 14370
River Width m  1000-830  ©00-2500  1000-3200 - 1050-2500 1250-2400
Width of Channel Bed m 180 180 180 180 ' 150
Dike Height (Ave.) m 6.5 5.5 5.2 4.0 . 3.3
Water Depth _ m 10.38-8,0 8.0 8.0-5.5 5.5 4,3
Low Channel Height (Ave ) m 4,5 4.0 3.0 3.0 3.0

Agno R

© Itenm Unit  AG453 - AG459 -

~ AQGA59  AG473

Design Discharge mfs 6400 6400
Distance m 3000 6450

Gradient of Rwer Bed - 1/370 1/210
River Width . m 1000-1300  300-1300
Width of Channel Bed m. 150 150

Dike Height (Ave.)  .m 2.8 2.8-4.0

Water Depth _ m 4.3 4.3-5,5

Low Channe] Keignt (Ave ) m 3.0 3.0

-RV.60-



Table 5.2(1/2) FEATURES OF DESIGN CHANNEL DF TRIBUTARIES OF AGND RIVER FOR
RIVER IHPROVEMENY ONLY ALTERNATIVE

River: TARLAC RIVER
Design Flood: 100-yr

Tarlac R,

Ttem UInit AGI80+0.8k  TA187 - TA200 - TA227 - TA251 -

- TA187 TA200 ©TAR27 TA251  TARIS DAM
Design Discharge m3/s 6800 4000 4000 4000 3200
Distance B f 2050 6050 " 13000 11800 4150
gradient of River Ded - 1/1850 1/1850 1/1300 1/760 1/692
River Hidth m 1000 1000  1700-640 1600-600  600-270
Width of Channel Bed m 180 160 . 160 - 160 140
Dike Height (Ave.) m 7.5 7.4 5.0 - &2 2.5
Water Depth m  10.3-9.49  6.49-6.22 6.22-4.7 a.7 4.7-4.4
Low Channet Height (Ave.) m

5.0-4.0 4.0-20 2.0 2.0 3.5

River: CAMILING RIVER
Design Flood: 50-yr

Cami)ing R.

Item Uit AG143+1.0k CA156+0.3k  CAI62 -  CAI67 -  CAI7Z = CAL73 -

CAL5640. 3% - CA162 CA167 CA172 . CA173 CA175
" Design Discharge m3/s 2200 1550 1550 1550 1150 1150
_ bistance m 3550 4650 4309 - 4950 1300 2050
Gradient of River Bed - 1/2000 1/2000 - 171000 1/550 T 1/300 - Existing
River Width m 250 o180 180 180 130 7130
Width of Channei Bed m 60 50 50 50 35 Existing
Dike Height (Ave.) m 6.8 5.0 3.6 2.8 1.8 1.8-0.0
Water Depth m  10.11-8.96  8.96-7.5 7.5-7.1  7.1-5.42  5.42-5.22  5.22-4.8
Low Channel Height (Ave.) m 4.7 4.7 4.7 4.5 4.5 4.0
River: . BANILA-RIVER
Design Floed: 50-yr
Banila R.
‘Ttem Unit AG348- AG348+3.7k  BN3BL - BN386 -  BN3O4 - BN3O7 -
AG389+3.7k - BN381 BN386 - BN394 BN397 BNAOL
Design Discharge m3/s 1400 1400 950 440 a0 . 30
Distance m 3700 8050 4550 7600 2900 774100
Gradient of River Bed - 1/1295 1/835 1/520 1/265  Existing Existing. .
River Width m 180 180 120 120 120 120
Width of Channel Bed m 30 ©3 20 10 Existing Existing
Dike Height (Ave.) m 3.6 3.2 2.9 2.4 . U ad 1.3
Hater Depth m 7.6 7.0 7.0-6.42 6.42-3.14  3,18-1.5 1.5
Low Channel Hefght (Ave.) m

5.0 4.8 . 4.8 4.8-2,5 1.0 1.0

-RV,.61-



Table 5.2(2/2) - FEATURES OF DESIGN CHANNELEL OF TRIDUTARIES OF AGNO RIVER FOR
RIVER IMPROVEMENT ONLY ALTERNATIVE

River: VIRAY-DIPALO RIVER
Design Flood: 50-yv

Viray-Dipalo R. Viray R.

[tem: Unit  AGHL4- Y0425~ Vid428- VD430~  v430+0.6k VD433~
VD425 VD428 VD430 ¥D430+0.6k  -VD433 V043440, 5k
Design Discharge m3/s 750 750 750 750 370 370
‘Distance : m 2800 3100 2000 600 2400 -~ 1450
Gradient of River Bed - 1/375 _1[300 1/250 11127 1/127 1475
River Width ' - m 300-260 320270 320-260 300 150 150
Width of Channel Bed m 30 30 30 - 30 18 15
Dike Height (Ave.) m - 1.7 1.7 1.7 1.7 0.9 . 0.9
. Hater Depth m 4.0 4.0 4.0 4.0 2.9 2.9
Low Channel Height (Ave.) m 3.3 3.3 3.3 - 3.3 2.8 2.8
Dipalo R.
Item T Unit vD430+0.6k VD43~ - vDa37- . VD439- VD441-
-VD436 VD437 VD439 VD441 VD442
Design Discharge -mifs 350 - 350 210 . 210 210
Distance ) m 1500 700 1950 1950 1000
Gradient of River Bed - 1/170 1/125 11125 1/80 . 1/68
River Width it 160 . 100 - 100 100 100
Hidth of Channel Bed m 15 15 .10 -10 10
Dike Height {Ave.) m 2.6 2.6 2.3 2.1 1.9
Water Depth m 3.8 3.0 2,5 2.3 2.1
Low Channel Height (Ave.) m 2.0 1.2 1.0 1.0 1.0
River:s - AHBAYOAN RIVER
Design Flood: 50-yr
" Ambaycan R,
item - Unit AG461- AM3A4+0.5k  AMA4B -
AMAA4440,5k - AM448  AMA51+0.4k
Design Discharge mi/s 1750 - -1750 1750
Distance : ‘m 1800 3350 3350
Gradient of River Bed . - “1/390 1/205 ©  1/150
River Width o m 400 <400 400
Hidth of Channel Bed ‘m 50 - 50 )]
Dike Helght (Ave.) R S A2 2.2 2.0
Hater Depth . m 5.5 3.7 3.5
m

Low Channel Height (Ave.)- ‘2.8 - 2.5 2.5

~RV.62-



Table 5.3(1/3) FEATURES OF DESIGN CHANNEL OF ALLIED RIVERS FOR
RIVER TMPROVEMENT OHLY ALTERRATIVE

fliver:  CAYANGA-PATALAN-AN-ANGALACAN-RIVER
Design Flood: 50-yr (with Closure Dike}

Cayanga R. Patalan R. Angalacan River
‘Ttem Unit R.M - " Bued R.- Aleragat R. 21.0 k- Haraboc 27.0 k -
Bued- R, Aloragat R, ~ 21,0 kK Maraboc - 27.0 k - Bugayong
Des1gn Discharge m3fs 2600 1300 700 700 500 500
Distance ' m 6500 8300 6200 . 2800 3200 3300 -
Gradient of -River Bed - '1/1300 171100 1/650  1/460 1/466 - 1/230
River Hidth m - 500 150 120 100 100 80
Hidth of Channel Bed m - 60 a0 .30 30 .25 ~20
Dike Height (Ave.) m 2.7 2.8 1.4 1.1 0.7 0.3
Hater Depth - m 8.0 6,8 - 5.4 5.1 4.7 4.3
Low Channel Height (Ave.) m 6.5 5,0 5.0 50 - 50 4.0

Argalacan River

--------------------------------------------------------------------

Hem Unit Bugayong Killo Bri

-Kitlo Br. -37.5%
Design Discharge m3fs 370 370
Distance ' m 2700 4500
Gradient of River Bed - 1/180 1/140
River Hidth - m 60 50
Width of €hamel Bed m 15 15
Dike Height (Ave.} m 0.4 1.1
Water Depth m 3.6 3.3
Low Channel Height {Ave.) m 4,0 3.0

River: BUED RIVER
Design Flood: 50-yr {with Closure Dike)

Bued River

L L ke B o 0 e . T o e A o o o 3 e B

Item Unit Junction - 2.0k - ° 4,0k - HIADam 11.9k - 165k -

- 2.0k “4,0k  NIA Dam “11.9 k 6.5k 19,7 k

.Design Discharge m/s 1300 1300 1300 (1300 1000 1000 -
" Distance M 2000 - 2000 3300 4600 4600 3200
Gradient of River Bed - 1/400 1/280 S0 11143 /140" 1/70
River Hidth m 400 460 L7400 T 400 400 400
Width-of Channel Bed m 30 S 20 20 <20 o s20 T T2
Dike Height (Ave.) m 4,2-2.0 2.1 2.1 1.9 - 1.9 414
Hater Depth m  8.0-5.8 5.6 3.3 24 21 L
Low Channel Height {Ave.) m 5.6 - 3.5 2.0 1.5 1,5 o 15




FEATURES OF DESIGH CHANNEL OF ALLIED RIVERS FOR
RIVER IMPROVEMENT ONLY ALTERNATIVE

Table 5.3(2/3)

River: ALORAGAT RIVER
Design Flood: 50-yr (with Bued Closure Dike)

" ALORAGAT RIVER

Low Channel Height (Ave.)

Item Unit Junction 7.0k~ 11.5%k- 17.0k-
-7.0k 11,5k 17.0k 9.7k
Design Discharge m3/s 470 470 250 170
Distance m 7000 4500 5500 2700
Gradient of River Bed - 1/680 1/356 S 1/35%  1/185
River Width m 9g 80 50 45
"Width of Channel Bed om 30 20 10 10
Dike Height (Ave.) m 0.0 0.0 1.3 1.4
Hater Depth m 6.8-4.2 4.0 - 4,0 2.8
Low Channel Height {Ave.} m 5.5 5.0 3.5 2.0
River: PANTO-MARUSAY-SINOCALAN-TUBOY RIVER
Design Flood: 50-yr
PANTO R. - HARUSAY R. SIHOCALAN R.
Item Unit R.M~ Dagupan R. 4.0k - Ingalera R. 18.0k-  25.5k-
Dagupan R. -1.0k Ingalera R. -18,0k 25,8k  Mitura R
Design Discharge Cm3fs " 3300 2250 2250 1650 1250 . 1250
Distance m 2500 1560 . 4300 9700 7500 5500
tradient of River Bed .. - "1/1750 1/1750 1/1750  1/1750 1/1450 - 1/1190
River Width Com 400 120 250 250 .200 150
Width of Channel Bed m 80 80 0 40 40 30
Dike Height (Ave,) m 3.9 3.6 3.6 3.4 3.3 3.2
Water Depth m 8.2 7.9 7.9 7.9 7.8 1.2
Low Channel Height (Ave.} m 5.5 5.5 5.5 5.5 5.5 5.0
TAGUMISING R, TUBOY R.
Item bnit Hitura R 36.7k- - Sta. Maria 43.5k- 47.4k-
-36.7k  Sta. Maria -43,5k  47.4k 49.8
Design Discharge m3/s 800 800 650 550 550
Distance m 5700 4700 2100 3500 2000
Gradient of River Bed - _1/700 1/430 C1/350  1/190 1/143:-1/67
River Width m 100 100 80 60 60
Width of Chamnel Bed m .20 20 20 15 15210
Dike Helght (Ave.) m 2.5 2.3 1.7 1.7 1.7-0.3
Hater Depth m - 6.5 - 5.8 5.2 4.7 4,7-3.3
m 5.0 4.5 4.5 4.0 4.0
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Table 5.3(3/3) FEATURES OF DESIGN CHARNEL OF ALLIED RIVERS FOR
RIVER THPROVEMENT QHLY ALTERRATIVE

River: DAGUPAN RIVER
Dasign Flood: 50-yr

DAGUPAN R. SAN JUAN R.  © ELANG R.

Ttem Unit Junction- 75K~ 12,7 San Juan
-7.8K 127K Elang R. -27.6k
Design Discharge m3/s 1100 -900 650 e
" Distance _ m 7500 5200 9000 5900
Gradfent of River Bed - 1/5000 175600 1/5000 - 1/5000
River Width m "250 100 ‘100 50
‘Width of Channel Bed m T 60 30 30 <20
Dike Hedght {Ave.) ‘mo 3.8-3.2 3.6 T4 3.3
Water Depth m 8,2-71.7 7.6 7.6 7.0

" Low Channel Height (Ave.) m

5.5 "~ 5,0 4.5 4.5

River: IKGALERA RIVER
Design Flood: 50-yr

THGALERA .RIVER

Ttem Unit Junction Halasigni  26.0k -« 32.0k- San Hlicolas

i - -Malasigui - 26.0k 32.0k San Nicols -37.5k

Design Discharge “m3/s 600 © 460 260- 260 150
Distance m 13300 12700 6000 400 1500
Gradient of River Bed - 1/3600 1/1800 /1000, /700 . 1/700
‘River Hidth - m 100 - 60 - 50 50 40
Width of Channel Bed m 125 © 15 . 715 0 10
Dike Height (Ave.) m 3.6-3.0 2.2 1.3 1.7 1.3
Hater Depth m 7.9.7.5 6.9 8,5 4.9 - 8.2
m 5.5 5.5 5.0 4.0 3.5

Low Channel Height (Ave.)

River:  MITURA-MAGALONG RI RIVER
Design Flood: 50-wr

MITURA R. - - . MAGALONG RIVER

Item tnit Junction 5.3k~ = Taboy - 19.0k -

-5.3k Taboy 19.0k 21,0k

Design Discharge mi/s 250 250 © 180 140
Distance _ m 5300 8900 4800 2000
Gradient of River Bed - 1/800 1/460 17460  1/250
River Width m S 30 35 30
Hidth of Charnel Bed m 10 -8 ] - &
Dike Height (Ave.) m 3.0-1.0 1.5 1.4 1.3
Water Depth mo 7.2-5.2 fa. 4.3 3.7
Low Channel Height (Ave.) m 5.0 4.0 - 3.5 3.0




Tabel 5.4

SUMMARY OF WORK QUANTITIES OF RIVER
IMPROVEMENT ONLY ALTERNATIVE

e v ST ER I3 R W S R e ach BB A D R B RA 6 hd A% MY e T AL A Ra e R RS L B A b e tm e R A3 S A b e ] T RS M A R A e we ke R NE EA M b A b AN R A S b e e m ey i mm me e e

Tarlac
River

Tributaries
of Agno

Allied 1>
Rivers

o i e T . R N R ek S8 B AD A S R 43 A4 A SR N N e L R SR T R RE A b bd AN R M RS AR wis hd ke e Fm MM ME m Em im Em A s VR Y M % am ia el R EE W R LA b e b e g R W dm

(4)
(5)

(6)

(7}

{8)

(9)

" Excavation 1

Excavation 2
Total of (1)

Dredging

Embankment 1
Left Dike
Right Dike

Embankment 2
Left Dike
Right Dike

Total -of (3)

Sodding

Revetment (L.W.C.)

Type-A
Type-B

Revetment (H.¥W.C.)

Type-A
Type-B
Total of (5)
Groin (L.W.C.}
Type-A
Type-B
Groin (H.W.C.)
Type-A
Type-B
Total of (6)

‘Sluice Way

Type-A
Type-B
Total of {7}
Water Gate
Type-~-A
Type-B
Total of (8)
Bridge
Newly Const.
"Rehabilit.
Demolishment
Concrete
Metal

‘Fixed Weir

Others

cu.m
cu.m

- cu.m

cu.m
cu.m
sq.m

sq.m
sq.m

éq.m
s8q.Mm
8¢.Mm

pc.
pC.

pc.
pc.
pc.

pc.

. 25,375,000

2,850,000
28,225,000
17,075,000

5,647,100
4,055,100

6,820,000
9,129,000

25,651,200

6,547,000

232,100
130,200

63,700
91,300
517,300
658

0

148

152
8958

7
11
18

5,050,000
0
5,050,000
0

1,630,000
2,671,700

0

0
4,301,700
1,667,690

76,700
12,100

8,300
0
97,100

244
Q

=
w
wn
<
=

OMMMFOCONONO OO

1,949,000
134,000
2,083,000
0

1,667,400

1,689,900

13,000

0
3,370,300
1,670,200

. 170,700

3,500

16,020

o

190,220

1,070

0

0
0
1,070
23

3

26

8,408,800
188,000
8,596,800
503,000

4,634,200
4,634,200

39,600

86,600
9,388,600
4,844,300

319,100
235,900

38,000
0
593,000

2,057
0

0
-0
2,057
32

55

T ok Ak e oh (o A e iy T AN D A A Ll i ek R A O M 3 R S R L Al e AR P A By R W e o o A s B
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Table 6.1  SUMMARY OF HORK QUANTITIES AND COST FOR
AGNO FLOODHAY ALTERNATIVE

e 1 o b I B 3 3 - A Dk A ol S e o o R T 8 A4 R T O e B )tk B R i

Ttem 11113 ) A e e e e e e
Agno- © Bued  Aloragat (Whole) #ain
Floodway River River _ Agno
Hork Quantities
Excavation: - 1,000m3 11,187 372 300 5,125 41,700
Embankment 1,000 m3 5,327 235 0 6,115 14,150
* Sodding 1,000 w2 . 2,600 - 152 0 3,400 3,900
Revetment (L.H.C) 1,000 m2 651 40 4 361 333
(H.¥.C) 1,000 m2 62 2 0 25 145
Groin Pc. B4z 281 272 My IR
Sluiceway © P 40 6 ] 33 T A6
Hater Gate _ Pc. ] ] 0 o ' 3
Bridge Pc. 8 1 2 23 3
100 "2 850 30 3 142 © ARG
Intake Pe. VAR 0 0 0
Others CPe. 0 1 o . 0 oy
Main Construction Hillion
Cost (Economic) Pesos 4,423 240_ a0 1,640 © 5,948

___________________________________________________________________________________

Hote : Main Consiruction Cost = Preparatory Works + Main Horks + Hisellaneus Works -
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Table 6.2 SUMMARY OF WORK QUANTITIES ARD COST FOR

SAN MANNUEL FLOODWAY ALTERNATIVE

ek T LS Bk e ok 3 T S R A D 0 i ik e L s b B ek K3 K g A A e e 3 ) T e o B A e o e £ Bk R i o s A K g

: Cayanga-Patalan R. Sinocalan R, Agro R.
item UNit e it m
* {Hhole) San Mannuel  Other Main
: Floodway Stretch Agno
Nork Quantities
Excavation 1,000 m3 2,611 1,312 5,125 45,300
Embankment 1,000 m3 1,331 1,084 6,115 26,550
Sodding 1,000 n2 690 488 3,400 6,776
'Rgvetment (LEH;C) 1,000 w2 186 115 361_ 362
' {H.H.C) 1,000 m2 8 0 25 160
-Groin pe. 1,005 W 740 "958
Sluiceway - Pc: 16 2 33 ’ 18
“Hater Gate pc. 0 0 g 2
' Bridge ' Pc. 8 1 23 4
' 100 m2 7 30 142 518
" Intake Pc. ] 3 ] "0
Others pe. ‘ 1 0 0 1
Hain Construction Hillion 177 342 1,540 7.845
Pesos

Cost {Economic)

Note : Main Construction Cost = Preparatory Works + Main Works + Hisellaneus Works
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Table 6.3  SUMHARY OF WORK QUANTITIES AND COST FOR
BINALONAN FLOODHAY ALTERNATIVE

{Hhois) Binalonan Other  Main Agno
Floodway  Stretch

_____________________________________________________________________________________

Hork Quantities

Excavation . 1,000 m3 2,800 605 5,145 . 45,300
Embankment 1,000.m3 1,773 . 308 - 6,207 25,651
Sodding J 1,000 m2 883 S 107 .- 3,418 6,547
Revetment (L.H.C) 1,000 w2 186 77 %9 . 362
(H.H.C) 1,000 -m2 : 8 0. .25 155

Grain fc. 1,095 0 754 958
" Sluiceway Pc. 16 2 il ) 18
Hater Gate Pc. E 9 0 0o 2
Bridge Pc. 9 1 23 P

: 100 w2 _ 74 8 . 142 518

- Intake Pc. 0 4. 0 .0
Others ) Pec. : 1 0 0 1
Cdain Constructlon MiTlion &% 6. Ls9 2,005

“Cost (Fconomic) Pesos :

______________________________________________________________________________________
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Table 6.4 SUMMARY OF WORK QUANTIYIES AND COSY FOR
ALORAGAT ‘FLOODHAY ALTERNATIVE

Cayanga-Patalan R. Sinocalan R. Agno R
Item B woriem o rmc s s S 2 e
Main Bued Aloragat Aloragat (Whole) Nain
Stream River Fioodway River Agno
Hork Quantities
. Excavation 1,000 m3 2,130 372 168 300 6,490 45,300
Embankment ©1,000 m3 1,440 85 48 437 8,058 2'5,651
Sodding © 1,000 m2 615 = 38 19 175 4,154 6,547
Revetment (L.¥.C) 1,000 m2 106 40 26 36 " 369 - 362
{H.H.C) 1,000 m2 6 2 0 0 35 155
Groin o pe, 542 28t 0 250 962 - 958
Stuiceway P, 10 6 1 3 39 - 18
Hater Gate Pc. o 0 0 0 0 2
Bridge Pe. 5 T 1 : 2 26 : 4
100 m2 39 30 5 3 167 518
Intake Pc. 0 0 Q 0 0 0
Others Pc. : 0 L 4] 0 0 1
Main Construction Million 551 223 31 138 - 1,897 7,706

Cost {Economic) Pesos

Note :’Hain'Cnhstruction.Cost = Preparatory Horks + Main Works + Misellansus Works
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Table 6.5  SUMMARY OF HORK QUANTITIES AND COSY FOR
BUED CLOSURE DIKE ALTERNATIVE

___________________________________________________________________________________

: Cayangé—Patalan 2. Sinocalan R,  Agno R.
Item T L o ——— i mm i ——————— o

_Main . Bued - Aloragat (Whole) Main
Stream  River River Agno

____________________________________

Hork Quantities

Excavation 1,000 m3 2,130 - a7z 360 6,480 _ 45,300
Embankment 1,000 m3 1,380 8 693 8,058 25,651
Sodding 1,000 m3 590 - 38 260 - 4,184 6,547
Revetment (L.W.C} 1,000 n3 106 40 41 369 362
(#.4.C) 1,000 m3 6 2 0 B 1 185

Groin . Pe. 52 281 - 22 962 958
Siuiﬁeway Pc. 10 6 3 .39 .18
Water Gate o ore. 0 0 0 0 -2
Bridge e, 5 o1 2 26 4
100 m2 39 30 3 167 518

Intake | . Pc. ¢ 0 0 : 0 0
Others pe. o 0 0 0 1
i Comstruction  #i1lon | S8 223 . 18 1,897 .7.706

Cost (Economic}) - Pesos
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Table 7.1 {1/5) WORK QUANTITIES OF RIVER IMPROVEMENY OF
AGNO RIVER FOR ALTERBATIVE FRAWEMORK PLANS

River s Agho and Tarlac vivers
Study + Framework Plan
Alternative i River Tmprovement Only (AG-1)
Return Perlod ¢ 1/100 - year
Apno River Main $tream Tarlac River
Work [tem ~Unit  Lower Agne Poponto Stretch Upper Agna -Total Confluence Upper Stretch Total
---------- B e TR RSP S of P of
RH-AG282 Bayambang ~ Floodway Sub-total  AG30O-AGH73 Agoo River AGLBO-TA200  TA200-TAZGS Tarlac River
w @ 1) EnEs (58 )+(a4(5) (5) " 1N
(1) Excavation 1 cu.m 15,275,000 ¢ 6,800,000 6,800,000 3,300,000 25,375,000 2,600,000 2,450,000 5,050,006
Excavation 2 Cotwam 0 .0 Q [ 2,850,000 2,850,600 0 0 : 1
Totoal of (1} . chuam 15,275,000 . ¢ 6,800,000 6,800,000 6,150,000 28,225,000 2,600,000 2,450,000 5,050,000
{2) Uredging cu.m 17,025,000 /] a U] 0 17,075,000 0 ] @
{3) Fmbankment 1
Left Dike - cu.m 2,392,000 483,500 1,609,680 2,093,100 I,162,000 5,647,100 - 936,000 694,000 1,630,000
. Right Dike ce.m 1,499,000 [0 852,100 852,100 1,704,000 4,055,100 1,755,000 91§,700 2,671,700
Embankment 2
Left Dike cu.m 6,377,000 0 o 0 443,000 6,820,000 i} o 0
Right Dike cu.m 6,629,000 0 0 b 2,500,000 9,129,000 o [ 1]
Totoal of {3) cu.m 16,897,000 _Q133.500 2,461,700 2,945,200 5,809,000 25,651,200 2,691,000 1,610,700 4,301,700
{4) Sodding [TH ] 3,838,000 1] 1,00 717,700 1,991,300 6,547,000 523,890 1,143,840 1,667,650
{5} Rovetment {L.4.C.) '
Type-A . s 40,000 . ] 59,800 59,800 132,300 232,100 18,400 58,300 16,700
Type-B Sg.m 130,200 1] 0 1} ] 130,200 12,100 0 12,100
Revetment {I1.W.C,) ) :
Type-A 5q.m 0 0 0 0 63,700 63,700 0 8,300 8,300
Type-B sq.m 57,600 23,700 0 23,700 [ -91,300 1] o Q
~ Totoal of {5) 5q.m 237,800 3,700 59,000 83,500 165,000 17,300 10,500 66,600 97,100
{6} Groin (L.H.T,) . .
CType-h pe. 460 0 0 ¢ 18 . 658 ] 244 214
Type-B pe. 0 0 0 o 0 0 o o [
Grotn (H.H.C,) :
Type-A . . 0 0 0 148 148 v i o
© o Type-B PC. 0 0 0 [ 152 .152 o [} 0
. Totoal of (6) pe. 459 ] [ 1] 408 958 0 244 244
(7) Stulce Way 0
Type-A pe. 2 1 1 2 3 H o z z
Type-B pc. 8 2 0 1 11 0 0 [+
Totoal of {7} pe. 10 . 3 1 4 4 ia 0 2 2
(8) Hater Gate 1]
" Type-A pe. [ 0 0 0 ¢ 0 ] ] 0
Type-B pe. 2 0 ¢ 0 ¢ 2 1 0 1
Totoal of (8} pe. 2 0 [ 0 0 2 1 0 1
{9} Bridge . .0
, Newly Const, squin 45,000 o 0 Q 6,750 51,750 ¢ 13,500 13,500
Rehablyit, sg.m [\ ] [} o 8 ° o 13 o
Deme ishiment ]
Cancrekd cu.m 5,800 1] 0 1] 3,800 9,600 0 T 2,500 2,500
CHetal ton 1,060 . 0 0 0 1.300 2,360 0 9 0
{10} Fixed Weir e 0 0 0 ¢ 0 0 0 0 o
{11) Others . ’ [} 0 ) 1 o 0 0

HQ-AGNF1)
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Table 7.1 {2/5)  WORK QUANTIVIES OF RIVER IMPROVEMENT. OF
AGNO RIVER FOR ALTERHATIVE FRAMEWORK PLANS

River + Agno ard Tarlac rivers
Study s+ Framework Plan
Alternative @ River Improvemont and Hatural Retarding Balsn {AG-2)
Return Period : 1/100 - year
Agrio River Maln Stream ’ Tarlac River
Rork Item Unit Lowet Agno : Popohto Stretch Upper Agno Totatl conf lence . Upper Stretch Total
e m e mm A m s b m e n P O SO of R of
nN-AG282 Dayambang  Floodway Sub-total" AGI0Z-AGA?3 Agno River AG180-TAZ00 TAZ0D-TAZE5 Tarlac River
(tH () {3)  (2)(3)=(4) (5) (1)+(a)x(5) ©{8) (n (6)1(7)
(1} Excavation 1 cu.m - 15,275,000 650,000 6,800,000 7,450,000 3,300,000  26,025.000 ‘2,600,000 2,450,000 5,050,000
Excavation 2 cu.m 1] ’ 0 0 14 2,850,000 2,850,000 1} 0 1}
Totoal of (1) cu.m 15,275,000 650,000 6,800,000 7,450,000 5,150,000 ) 28,875,000 '2.600.000 2'.450.000 5,050,000
{2} Dredging. cu.m 17,075,000 ° 0 0 0 0 17,675,000 - (1 2N 0 - [+]
© {3} Embankment 1
Left Dike ' Cu.m 1,812,700 ‘343,000 208,100 631,100 -1,162,000 3,605,800 - - 935,000 594,000 1,630,000
Right Dike cu.m 934,400 . (374,000 1,431,900 1,005,500 1,704,000 4,444,300 ¢ 0 916,700 ‘916,700
Erbankment 2 ) ) :
Left Dike [T Y 4,754,200 -0 ] ] 443,600 5,192,200 ] [ g
Right Dike . cu.m 5,067,140 B 0 . 0 2,560,000 - 7,567,100 G 9 o
-Totoal of {3) cu.m 12,568,400 : 717,000 1,720,000 2,437,000 5,809,000 - 20,814,400 - ‘ 936,000 1,610,700 - 2,545,760
(4) Sodding cu.m 3,156,000 - 237,200 402,000 639,200 1,991,300 5,786,500 - 523,890 1,143,800 1,667,640
{5) Revetment {L.H.C.) :
Clype.A Sq.m - 40,000 T 3150 55,800 62,950 132,300 235,250 ' 18,400 58,300 76,700
" Type-B 5q.m 130,200 ¢ 4,670 0 4,670 [ R 134,870 12,100 0 12,100
fevetment (H.M.C.) . o
" Type-A : 4. o 0 0 0 63,700 63,760 0 8,300 . 8,300
- Type-B 5q.] 53,300 23,700 79,800 163,500 - S0 T 1sea60 0 0 0
Totoal of 5y SE.I 223,500 31,520 139,600 171,120 - 196,600 -~ 590,620 - : 30,500 66,660 97,100
(6) Groin (L.H.C.) ) T
Type-A pe. 469 0 0 0 198 - 658 13 244 1 T
Type-B pe. 0 i} 0 0 0 o 0 9 : 0
Groin (H.H.C.) B T
Type-& pe. ] 0 1] 0 148 148 ¢ G 1]
Type-B pC. 0 0 Q 0 152 152 i [ [H]
Tetoal of (6} pec. 460 1] 0 0 498 958 o 244 244
{7} Sluice ¥Way ]
Type-A pc. 2 1 1 2 3 7 o 2 ?
Type-6 pc. 8. 0 0 0 1 9 /] 0 [H]
Totoal of {7} pC. 10 1 1 2 4 16 \] 2 k4
{8} Hater Gate o
Type-A pc. 9 0 0 0 0 ° 1] 0 0
Type-B - pc. 2 0 0 0 0 2 1 ] 1
Totoal of (8) pe. 2 0 5} 0 0 2 i a 1
(9} Bridge . 0
Newly Const. SE.; 45,000 1] [ 0 6,750 51,750 9. 13,500 13,500
fiehabilit, sq.m [} 0 ¢ 0 1 1] e 1] .0
Demo1ishmenk : 0
" Concrete cu.m 5,800 0 ¢ 9 3,800 9,600 0 2,500 - - 2,500
Metai ton %, 060 1] ¢ 9 1,300 2,350 . 1] 0 9
{10) Fixed Heir pc. 0 4 1 1 ] 1 (] ] 1]
{11} Others L.§ 1 1] ¢ 9 Q 1 0 [ a

(File cord : KQ-AGRF2}
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Table 7.1 {3/5)  WORK QUANTITIES OF RIVER IMPROVEMENT OF
AGND RIVER FOR ALTERNATIVE FRAMEWORK PLANS

River 1 Agno and Tarlac rivers
Study ¢ Framework Plan . oo i
Attermative : River Improvement, Nateral Retarding Baisn and Dams (AG-3)
Return Pericd : 1100 - year
Agno River Hain Stream Tariac River
Hork ltem Unit.  Lower Agno Poponto Stretch Upper Agno Total " Confluence Upper Stretch Total
. e mesuecce s mamasassm W Era s aessans B L L e T of e of
RH-AGZBZ Bayambang Floodway Sub-total  AGID9-AG473 Agro River AGIB0-TA200  TA200-TAZ65 Tarlac River
AN (2) {3 u(?)*(3)-{4) [ {13+{a)+{5} [C:7 2 {7} (6)¢(7}
{1} Excavation 1 . cdum 15,275,000 650,000  £,800,000 7,450,000 3,300,000 26,025,000 2,600,000 1,700,000 1,300,000
Excavation 2 cu.m _ o [ 0 i} 2,050,000 2,850,000 0 ] [
Totoal of (1) [N Y 15, 275,Q00 650,000 6,800,000 7,450,000 6,150,000 28,875,000 2,600,0¢0 £,700,000 4,300,000
(2} Oredging ct.m 17,075,600 ¢ o0 G 0 17,075,000 ¢ 0 0
{3} Embankment 1 ) _
Leit Dike cu.m 1,754,400 343,000 288,100 » 631,100 1,162,000 3,547,500 558,000 315,500 873,500
" Right Dike TN 849,900 174,000 1,431,900 1,805,900 ,704,000 4,359 800 ’ [} 481,600 . 681,600
Embankment 2 ) )
Left Dike  com 4,586,900 0 ] 0 Q43,000 5,029.900 0 0 e
" Right Dike cu.n - 4,932,800 0 0 0 2,500,000 7,432,800 . o 0 [
Toteal of (3) cum 12,124,000 717,000 1,720,000 2,437,000 5,809,000 20,379,000 558,000 187,100 1.355,100
{4) sodding cu.m 3,265,500 237,200 40‘2.000 639,200 1,991,306 5,896,000 153,200 979,800 1,133,000
{5} Rewetment {L.H.C.} o
Type-A sq.m 40,000 3,150 52,800 62,950 132,300 235250 18,400 58,300 76,100
Type-B sq.m 130,200° 4,670 oo 4,570 B 134,870 12,100 0 12,100
Revetment {1.W.C.) -
Type-A sq.m 0 © 0 .0 0 63,700 63,700 0 “ 6,800 6,800
. Type-B S 50,600 23,700 79.800 103, 500 0 154,100 [ 0 o
“Totoal of (5) Sq.m 220,800 31,520 139,600 171,120 196,000 s07,920 30,500 65,100 © 95,600
{6) Groin (L.%.C.) ' . )
Typa-A P, a0 - ] o . ¢ 198 658 o 244 214
Type-8 pe, 0 0 0 (. 0 o o o 0
Groin {H.H.C.) o : ‘ :
Type-A pe. 0 0 o ¢ Co1a8 . 148 0 0 e
Type-B pe. 0 0 1 0 152 | 152 0 0 ’ 0
Totoal of {6) pC. 469 b 0 493 958 0 244 244
{7} Siuice Hay ) ' 1]
Type-A pt-. 2, b 1 ? 3 ? [} 2 2
. Type-B e, 8 0 9 1] 9 0 0 Q
" Totoal of {7) pe. 10 1 1 2 4 I6 0 2 H
(8) Hater Gate ] 3]
Type-A pe. 0 0 0 o 0 ; 0 0 0 ‘ 0
Type-B pe. 2 0 0 ] | 2 .0 0 0
: Totoal of (8) . 2 o 0 Q 1} H L] L] Q
{9} Bridge : o
Newly Consc. " squm 45,000 G & [ 6,150 5E,740 g ‘13,560 (3,500
Rehabllit, sq.m [ 0 0 [ [ 0 b 0 ’ 0
Demolishment : 0
Loncrete u.m 5,600 0 4] ] 3.000 9,600 1] 2,500 2,500
Betal ton 1,060 0 0 0 1,300 2,360 ] o : 0
{10) Fixed Welr P 1] 1] 1 1 1] 1 0 o 1]
{11) Others LS i 0 ] 0 ] 1 1] [ 0

{File cord : HQ-AGHE3)

~RV.74-



WORK QUANTITIES OF RIVER IMPROVEMENT OF
AGHD RIVER FOR ALTERNATIVE FRAMEWORK PLANS

Table 7.1 (4/5)

River ¢+ Agno and Tarlac rivers

Study s Framework Plan

Alternative @ River Improvemeat and Dams
Return Perfod : 1/100 - year, Q~16,200 m3/sec

Agno River Haln Stream Tarlac River

"“Hork Tten

Upit  Lower Agno Poponto Stretch Upper Agno Total “ganfluence Upper Stretch Total
tounmar e s R e X of | wmmmsmmemsassaessesesas -- of
RH-AGZ82  Bayambarg  Floodway  Sub-total AG309-AG473 Agho River AG1B0-TAZOD - TAZOU-TAZ65 Tarlac River
{1 £2) {3} (2)'(3)7(4) {8) (1)+(4)+(5} (6} ] (7} (6)+(7}
{1) Exéavatien 1 TR 15,275,000 0 &,800,000 6,800,000 3,300,600 25,375,000 2,600,000 1,700,000 4.300,000
Excavatlon 2 cun [ 0 0 0 2,850,000 2,850,000 : o [ .0
Yotoal of {}) cu.m 15,275,000 0 6,800,000 6,800,000 6,150,000 28,225,000 2,600,600 1,700,006 4,300,000
(2) Dredging . cum 17,075,000 0 0 ¢} 0 17,075,000 0 [ 0
(3) Embankment 1 )
Left ﬂiie_ cu.m 2,259,500 483,500 1,609,600 2,093,100 1'. 152,000 ' 5,514,600 558,000 315,500 873,500
fight Dike 1,341,600 o 852,100 852,100 1,704,000 3,897,700 1,046,060 481,600 1,527,600
Embankment 2 : N L ; ) )
Left Dike [=TH ] 6,003,000 "] 0 1] 443,000 5,146,000 0 [ 0
Right Dike oen 6,306,200 -0 ¢ 1] 2,500,000 8,806,200 0 ] ¢
Totoal of {3} cu.m 15,910,300 463,500 2,461,700 2,945,200 5,809,000 24,664,500 1.604,000 797,100 2,401, 100
(4} Sodding ohin 3,776,300 o 712,700 717,700 1,991,300 6,485,300 437,800 979,800 1,417,600
(5) Revetment {L.M.C.) o
Yype-A sq.m 40,000 0 59,800 59,800 132,300 232,160 18,400 £3,300 76,700
~ Type-B 5q., 130,200 0 0 1] ¢ 130,260 12,100 1] 112,100
Revetmant (H.W.C.) . L
Type-A 5.7 ) b 0 0 0 3,700 §3,700 ] 6,800 6,800
Type-0 sg.m 63,200 23,700 0 23,700 0 84,900 0 0 0
Toteal of (5) £q.m 233,400 23,700 59,800 83,500 196,090 B12,900 30,590 65,100 085,600
(6) Grain {L.K.C.}) ) ’
Type-A pe. 460 0 [ g 193 §58 0 244 299
Type-B pe. ) o 0 0 0 0 0 0 : 0
Groin.(K.W.C.) ’
Type-A pe. [ 0 ¢ ] 148 143 0 0 1}
Type-8 pe. [ 0 1 0 152 152 0 0 0
Totoal of {6) pC. 460 [1] Q i} 493 958 ] 244 . 244
(7) Sluice Way ' [}
Type-A BC. 2 1 1 2 3 ? ] 2 2
Type-B pe. 8 2 0 ? 1 3 0 0 0
Totoal} of (7) pc. 19 3 1 4 4 18 1] z. z
{8) Mater Gate ¢
Type-A pC. 0 0 0 [ Q G [ 1] 0
Type-8 f 2 o 9 1] ] 2 1. 9 3
Totoal of (8) pC. 2 0 0 1] ] F4 1 4] 1
(2} Bridge - . . . 1]
Hewly Const. .M 45,000 1] 1] 0 6,750 51,750 LU 13,500 13,500
Rehab (11L. 5¢.0 0 1] 1] o 0. ) 1] 0 . o
Oemo lishrent il
Concrete [T} 5.800 1] 0 0 3,800 9,600 4] 2,500 2,500
Hetal . ton I,060 o 0 0 1,300 2,360 i} 0 0
{16) Fixed Heir pC. ] 0 "0 1] 1] 0 1] o ]
{11) Others L5 i 0 0 0 -0 1 0 0 a

~-RV.75-
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Table 7.1(5/5) WORK QUANTITIES OF RIVER IMPROVEMENT OF AGHO REIVER FOR ALTERNATIVE PLANS

Filename : Tributaries of Agno River
Study : Framework Plan
Alternative ¢ Rivér Inprovement Only
Return Pericd : 50 - year

Work Item 3 e B
Camiling Banila Viray-Dipalo Ambayacan Total of
River River River. . River Tributaries
{1) Excavation 1 cti.m 845,000 919,000 185,000 0 1,949,000
Excavation 2 cu.m _ 0 49,000 0 85,000 134,000
. Total of (1) cu.m 845,000 953,000 185,000 85,000 2,083,000
(2) Dredging cu.m 0 0 0 0 0
(3) Embankment 1 _
Left Dike cu.m 642,600 797,200 62,800 164,800 1,667,400
Right Dike cu.m 586,200 854,600 81,400 167,700 1,688,900
Embankment 2 ) :
Left Dike cu.m ] 13,000 . 0 0 13,000
Right Dike Cu.m : 0 0 0 0 0
Total of (3) Cl.am 1,228,800 1,664,860 144,200 332,500 3,370,300
(4) Sedding ; cu.m 537,100 827,200 134,400 171,500 1,670,200
[5) Revetment (L.M.C.)
Type-A sq.m 48,100 67,000 39,700 15,900 170,780
Type-B " osgq.m g 0 8 3,500 3,500
Revetment (H.W.C.) :
?ype-A Sq.m 11,800 0 220 4,000 16,020
Type-B Sq.m ] ¢ ] 0 ]
. Total of (B) -St.m 53,900 67,000 - 39,920 23,400 196,220
(6) Groin {L.H.C.} :
Type-A pe. 276 420 286 a8 1,070
Type-B : pe. o 0 .0 : 0 0
groin (H.H.C.} '
Type-A pe. 0 0 0 0 0 .
“Type-B pe. 0 -0 L0 0. 0
) Total of (6) pc. 276 A20 286 83 1,070
(7) Sluice Hay .
Type-A pc. 1. 14 4 4 23
Type-8 pc 3 o 0 0 _ 3
Total of (7) pc. 4 14 4 4 26
(8) Water Gate
' Type-A pC. ] ] 0 0 0
Type-B N 0 0 0 ] 0
Total of (8) pc. ] 0 0 0 0
(9) Bridge : '
Newly Const. @ sq.m 2,300 8,600 - 6,200 3,000 20,100
Rehabilit. Sq.m 0 0 0 0 0
Demc1ishment )
Concrete cu.m 1,100 2,300 600 200 4,200
Metal | . ton 0 0 0 0 0
(10) Fixed Heir - pe. 0 0 .0 0 0
(11) Others : L.S . 0 1 D 0 1

----------------------------------------------------------------------------------------------

(File cord : W0-AGT50)}



Table 7.2 (1/2)  WORK QUANTITIES OF RIVER IMPROVEMENT OF
ALLIED RIVER FOR ALTERNATIVE FRAMEWORK PLANS

River : Allied rivers

Study + Framework Plan .
Alternative  : River feprovement with Dued Closure Dlke {AL-1)
feturn Perlod 1 150 « year

Atlied River

Total of

Kork Etem Unit panto - Sinocalan River " Ccayanga - Patalan River . Allled
g - neiernmaupesoend leeaiia wravanesi River
*Panto- Dagupan Ingalera Macalong  Binalonan **Cayanga- Bued Aloragat .
Sinocalan R. River River River Floodway  Sub-total patalan R, ' River River Sub-total
{1} Excavation 1 £t 2,958,000 1,389,000 1,815,000 * 194,000 0 6,376,000 1,549,000 181,800 100,000 2,032,860 8,400,800
Excavation 2 Lu.h Q 1] Q . (] [} ] Q 188, 000 Q 188,000 158,000
Fetal of (1) cwm 12,968,000 1,399,000 1,815,000 184,000 o 6,376,000 1,549,000 371,000 300,000 2,220,600 8,596,000
(2] Dredging Cu.m 153,000 - n . 0 A ] [ 113,000 390,000 0 0 390,600 503,000
(3} Embankmont 1 - ) o
Left Dike cu.m ©1,508,000 1,428,100 871,600 - 221,300 0 4,020,000 547,600 &7,400 ! 605,200 4,634,200
Right Dike cy.n 1,508,000  1.428.100 971,600 221,300 0 4,029,800 547,800 43,400 0 £0%,200 4,834,200
Enbankment 2
Left Dike Cewm g 0 0 ] T [ [ TR 9,600 0 39,600 39,600
Right Dike UL - . 0. -0 4 L] 0 [} Q 50,600 Q . 50,600 88,600
Total of {3} cum 3,016,000 2,856,200 1,743,200 442,600 0 8,058,000 1,005,600 235,000 . ¢ 1,330,600 . 9,388,600
{4} Sodding Ccum 1'.489.600 1,223,000 1,179,500 757,000 0 4,154,100 . * 538,700 158,500 . L) 690,200  4,B44,300
{5} Revetment {L.X.C.} .. S . .
Type-A S¢.| 73,000 33,800 18,900 37,700 o 163,400 15,200 39,700 40,800 155,700 319,100
Type-B g0 18,000 43,400 124,200 0 0 205,600 30,300 0 0 30,100 235,900
Revetient (IL.K.C.) : L Cole . - :
Type-A . 5q.m 30,500 0 4 L] ¢ 30,500 5,800 1700 1} 7.500 38,000
Type-8 Cesgan 'y 0 ] ] 6" 0 R [ R 0 0 [
Total of {5) sq.m 141,500 77,200 143,100 37,700 0 399,500 11,300 41,400 .. 40,600 :193,500 393,000
(6) Groin (L.M.C.)} ] o . ‘ )
T Type-A : pe. 565 100 242 54 ° 552 . 42 . w - 1,095 2,057
Type-B  pee [ g [ 0 0 ) 0 [ e 1 0
tioln {H.¥.C,) L ‘ ) . o
Type-A ©ope, S [ 0 ] [ PR [ [ C g ) ]
Type-8 . CopC. B o . 0 0 1] 0 F 0 1] 4] - °
Total of (6) ‘pe. " 566 100 . 742 54 e 962 ’ 542 281 272 1,095 2,057
(7} Slulce Way ) . N
Type-A TP - 16 4 B 8 - 35 .1 & o 16 52
Type-8 [ L] 3 o L) 1] 3 o b - il o 3
Totat of (7} pe. 16 H] [ ] ] 3 R (.} [ IR {1 55
(B) Water Gate . . .
Type-A PG o 0 o a 0 0 [ 0 0 4] o
Type-8 - ope. 0 0 ¢ [ [ 0 [ [ ] i [
Tota!l of (8) pe. [} ] H i} ¢ 0 @ 0 0 0 o
[9) Bridge . o ) : ’ : .
¥owly Const. o sq.m 8,000 3,905 3,900 193 o 15,998 £ 1,200 3,000 263 4,163 20,451
Rehabilit. 5¢.m 338 ¢ 0 413 L] 151 2,675 o 0 2,675 3.426
Dewol istment . ) ) ) )
Concrete feu.in © 4,590 1.260 1,700 1.030 Q 8,520 1LHO 3c0 © 200 2,200 10,720
Hetal ton . 9 0 9 0 o 0 : 0 ] : 0 ] 0
{10) Fixed Heir pc. Q 0 Q 0 0 0 0 o 0 ¢ 0
{11) Others L.5. 0 0 Q 0 0 L] o i [ I 1 1
femarks: * Panto-Singcalan River Consists of Panto, Harusay, $lnocalan, Tc}qmlhing and Tuboy Rlvers, . tFile cord @ RQ-ALEAL)

%2 gayanga-Patalan River consists of Cayanga. Patalan and Angalacan Rivars,

~RV.77~



Table 7.2 (2/2) WORK QUANTITIES OF RIVER TMPROVEMENT OF
~ ALLIED RIVER FOR ALTERNATIVE FRAMEWORK PLANS

Rlver t Alled rivers
Study + Framework Plan .
Alternative  © Rlver Icprovéwment with Beed Closure DfkefBimalonan Floodway (AL-2)
Return feriod : 50 - year
Allied River
B LR E P PR R PR PR e Total of
Kork [tem init ’ Pante - Sinocalan River © fayanga - Patalan River Altled
R e L ST B e e e e e e e e e e e e e e e m s e e e e e e memm e sse st oo oomn River
*Panto- Dagupan ingalera Hacaleng  Blnalonan *4Cayanga~- Bued Aloragat
Sinocatan R, River River River Floodway  Sub-total Patalan R, River River Sub-total
. (1) Excavaticn 1 te.n 1,699,008 1,399,000 1,815,000 194,000 604,800 5,711,800 1,609,500 183,500 300,000 2,173,300 7,885,100
Excavation 2 ch.m 0 ’ q 0 o [ 0 Q 189,000 o0 109,000 188,000
Total of {1) camn 1,697,000 1,399,000 1,815,000 194,000 604,800 5,711,800 1,689,500 371,800 300,600 2,381,300 8,073,100
(2) Dredging co.m 38,000 ] ] 0 ] 38,000 540,000 0 [ 440,000 478,000
(3) Embankment 1
Left Dike LA 60,400 1,350,000 871,600 221,300 154,000 3,257,300 768,800 " 57,400 -9 826,200 © 4,083,500
Right Dike tu.m 66G,400 B, 350,000 B21,600 221,300 154,000 3,757,300 768,000 57,400 ] 826,200 4,083,500
Enbrankoent 2 .
Left Blke cu.m 0 0 ] Q 1} 0 E ] 35,600 9 39.600 39.600
Right DHke TN} 0 ] ] g 0 0 0 80,600 @ 80,600 80,600
Total of {3) Cu.in 1,320,800 2,700,000 1,743,700 442,600 308,000 6,514,600 1,537,600 235,000 0 1,772,600 0,287,200
{4) Sodding . 821,000  1,161,000° 1,129,500 257,000 167,000 3,525,500 731,600 151,500 0 893,100 4,408,600
{5} Revetment {L.H.C.}
Type-A - 5Q.1 73,600 33,800 18,900 37,700 16,800 240,200 75,200 33,100 40,800 155,764 395,900
Type-B §q.1 38.600 43,400 124,200 ] 1] 205,600 10,300 ¢ 0 30, 300 235,900
Revetment {H.M.C.)
Type-A 5g.m 24,600 0 L] 0 1] 24,600 6. 1% 1,706 0 7.800 32,400
Type-8 - sq.m ] 0 9 . 0 | ] 9 [ 0 [} 0
Total of (5) 5q.m 135,600 77.200 143,100 C 37,700 76,800 470,400 111,600 41,400 46,800 193,500 664,200
{6) Groin {L.M.C.} . .
Type-A PC. 358 100 242 54 Q 754 542 28t 212 1,09% 1,849
Type-8 . PG. 0 : 0 ¢ o o L O 0 -0 0 9 0
Grofn {IL.W.C.) ‘ : :
Typa-A P Q 0 ¢ 0 [+ <] 9 0 e L] o
" Type-B pe. 0 0 ¢ 0 [ [ 0 0 [ 0 o
Total of {6) Ps 358 100 242 54 o 8 542 81 n 1,695 1,84%
{7) Sluice Yay
Type-A pe 1 [ B 8 2 0 10 5 [ 16 15
Type-B pe L] 3 o o o 3 ] a 9 0 3
Total of {7) pc 8 7 8 8 2 33 10 [ [ 15 9
{8) Water Gate
Type-A pe ¢ ¢ [ [ 0 0 0 0 [} [ 0
Type-D pe. ] [ [i] 0 1] ] o 0 [} [} 0
Tolal of (8) e 0 ] 0 [ o 0 0 0 0 [ i
(2} Bridge
Kewly Const. $q.m 6,195 © 3,505 3,500 193 780 14,973 ST 1,135 3,000 263 4,398 19,371
Rehabiift. 5.3 . 0 0 o . ‘a3 ] 413 3,040 1] [ 3,030 3,453
Uemolishment _ . .
Concrete LR 3,430 1,200 1,709 1,030 400 7,760 1,150 300 00 1,650 9,410
Hatal ton a | o 1] ! o ¢ ] 4] o ]
(19} Fixed Weir . 0 [ 0 [} 0 0 0 0 0 0 0
{11} Others L.5. [t} 0 L} ¢ 1 1 [ 1 L] i 2

Remarks: * Panto-Sinocalan River Consists of Panto, Marusay, Sinocalan, Tagumising and Tuboy Rivers. - {Fila cord 3 WQ.ALEAR}
bl c\sylngn-i'atul:an Rivar consists of Cayanga, Patalan and Angalacan Rivers. . .

-RV.782
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:Tabier7;3(2/2) PROJECT ECONOMIC COST OF AGNO RIVER FOR ALTERNATIVE FRAMEWORK PLAHS

(thitt: Million Pesos)

---------------------------------------------------------------------------------------------

- Viray- .
feturn Work Item Camiling Banila Dipale  Ambayoan Total
Peried L River River  River River
- 1/s0 1.  Hain Comstruction Cost : ) _
1. Preparatory Works _ 24 54 15 9 102
2. Main Works o 239 543 148 02 1,022
3. Miscellaneous Yorks 40 90 24 15 169
Total of 1. 3030 687 187 16 1,293
il. Compemsation . 30 69 19 12 130
IIT. Administration Co17 38 10 3 "
IV. ~ Enginsering Services 48 110 19 207
V. Physical Contingency - 583 119 32 20 224
grand Total 451 1,023 278 173 1,925

+RV.80-



Table 7.4(1/2) ' PROJECT ECONOMIC COST OF ALLIED RIVERS FOR ALTERWATIVE FRAMEWORK PLANS

Alternative-AL1: River lnprovemeni with Sued Closure Dike

River 1 Panto-Sinocalan River
' ' ' (Unft: Million Pesos)
panto- _
Return ‘Hork Item Sinocalan  Dagupan Ingalera Hacalong Total
Poriod ' River River  River  River

1/50 1.  Main Construction Cost B : _ _
" 1. Preparatory Works . 65 oAb |’ 7 160

2. Main Horks 2 401 w o on 1,490

3. Miscellaneous Horks 108 66 62 12 248

Total of 1. a5 507 a5 e 1,897

II.. Compensation .83 51 8. 9 191
I1I. Administration = 428 2 58 104
IV, Engineering Services 132 8. % 14 ' 303
V. Physical Contingency 143 a8 82 16 329
Grand Total 1,228 756 707 134 2,824

River: Cayanga-Patalan River

e 2m n m m r  d  e  L L n  r d h d dk nd  p FY 9 B

Cayanga-
Return York Item pataran Bued Aloragat Total
Period River River River
1/50 1,  Main Construction Cost
1, Preparatory Works :35 © 19 7 61
2. Main Works 354 190 n 615
3. Miscellaneous Horks 58 31 12 ) 101
Total of I. 447 240 90 . Hi
1I. Compensation 45 2% -9 : 78
11f. Administration ' 25 13 5 43
IV.  Engineering Services 72 38 14 _ : 124
V. Physical Contingency 78 42 16 136
Grand Total 667 357 13 _ 1,158

------------------------------------------------- o - -




Table 7.4(2/2} PROJECT ECONOWIC COST OF ALLIED RIVERS FOR ALTERNATIVE FRAMEWORK PLAWS

Alternative-AL2: River Inproverent with Bued Closure Dike and Binalonan Floodway
River "~ 1 Panto-Sinocalan River
' (Unit:  Hillion Pesos)

8 7 b 4 . .2 S e 8 ' = 0 b 0 e e e om0 10 P O 0 9 09T 2 o 2

Panto- :
Return " Work Item Sinocalan - - Dagupan Ingalera Macalong Binalona Total
Period : River River - River River Floodway
1/50 1.  Main Comstruction Cost :
1. Preparatory Works 39 38 38 7 13 136
2. Main quks _ 389 B9 375 71 131 - 1,355
3, Miscellansous Horks 64 64 62 Co12 22 224
Total of I. 492 492 475 90 166 1,715
Ii. Compensation - 19 49 48 9 17 172
I11. Administration ‘ 27 27 26 5 -9 94
IV, ~‘Engitieering Services - 79 - M - 76 13 27 275
V. Physical Contingency 8 85 82 16 29 297
* Grand Tota) 732 - 7% <707 134 248 2,553
River: Cayanga-Patalan River _
- : {Unit; ‘Million Pesos)
. ) : . Cayanga- - :
Return Hork Item Patalan Bued ‘Aloragat Total
Period : -+ River River River
1/50 1.  Main Construction Cost _ :
1. Preparatory Horks a0 19 . 7 66
2. Main Works 401 190 71 . . 662
3. Miscellansous Horks 66 )} 12 109
Total of I. 507 240 - 90 837
II. Compemsation 51° 2% 9 B
Til. Administration : 28 13 5 46
IV. Engineering Services -8 - 38 14 o 1133
V. - Physical Confingency 88 - 42 16 ‘ 146

Grand Total 755 /7 13 1,26

~RV.82-



Table 7.5 FEATURES OF DESIGN CHANNEL OF AGNO RTVER
FOR FRAMEWORK ‘PLAN

"River: AGNO RIVER
Design Flood: 100-yr

Agno R,
. [tem Unit RM - AGds - AGGS < AGiOg - AGL7T -
AG45 . AGS5 AG109 AGL77 AG180+0.8k
Design Discharge - m3/s 12300 12300 12300 11100 9900
Distance m 6850 - 9650 . - 15160 - 10500 2200
Gradient of River Bed - 1/6500 1/6500 1/3500  1/2000 1/2000
River Width m 1500 1500 1500 1560 o 1500
- Width of Channel Bed m 400-300 300 240 - 200 200
‘Dike Height (Ave.) B 47 5.3 . 6.2 5.6 4.8
Water Depth m  8.73-9,57  9.57-10.7 10.7 - 10.7-9.41 9.41-0.14
Low Channel Height(Ave.) m 6.5 6.5 6.5 6.5 6.0
Retarding 1> Floodway Bayanbang 2= Agno R
1ten Unit AGI80+0.8k AG314 - AG282{a)- AG320(b) AG3I51 -
~AG314 . AG320{b) . AG307 =AG3Bl . . AG367
Design Discharge m3/s - 8200 1000 8200 . 8200
" Distance m 6100 3600 10450 15300 7650
Gradient of River Bed - 11550 1/1550 Existing  1/1550 1/1000
River Width m - 1600-830 Existing  900-2500 1000-3200
¥idth of Channel Bed m 180 180  Existing 180 180
Dike Height (Ave.) m 5.4 4.8 4,5-0.0 55 ‘5.2 .
Water Depth m  9.14-7.66 7.66-8.00 8.0-4.0 8.0 8.0-5.5
- Low Channel Height(Ave.) m 4.5 4.5 DBD 40 . 3.0

1>:Retarding Basin Stretch Z>;Bayanbang Stretch of Agno R.

Item Unit  AG367 AGA14 - AGIS3 - AGESD -
AGIL4 . -« AGA53 AGA95 AG473
Design Discharge mdfs - 8200 . 8200 6460 6400
. Distance n 7700 - 5300 3000 6450
-Gradient of River Bed - 1/700 1/370 ‘1/370 /210
- River Hidth m  1050-2600 . 1250-2400 . 1000-1900. -300-1300
Width of Channel Bed m 180 150 150 150 .
-Dike Height Coom 4.0 3.3 2,8 2.8-4,0 .
Hater Depth . m 5.5 . 4.8 4,3 4.3-5.5
Low Chammel Height S 3.0 1.0 : 3.0 3.0

-~RV.83-



Table 7.6(1/2) FEATURES OF DESIGH CHANNEl OF TRIBUTARIES OF AGHO RIVER
FOt ERAMEWORK PLAN

River: TALRAC RIVER
Design Flood: ;Oo-yr

Retarding Basin Tarlac R.
Ttem Unit AGIB0+0.8k  TA?00 -  TA227 - TAZ51 -
TA200 TA227 TAZ51  TARIS DAM

Design Discharge m3/s - 2600 2600 1750
‘Distance m 8100 13000 11800 4150
Gradient of River Bed - 1/1850 1/1300 1/760  1/692
River Hidth m - 1700-640 1600-600  600-270
Width of Channel Bed m 160 160 160 140
Dike Height (Ave.) m 8.2 3.9 ‘3.5 1.5
Water Depth m  8.9-4.82 4,82-4.0 4.0 4.0-3.5

' m 5.0-2.0 2.0 F 2.0 3.5

Low Chamnel Height{Ave.)

River: CAMILING RIVER
Design Flood: 50-yr

Camiling R.

Ttem “ Unit AGI43+1.0k CA15610.3k CA162 - CALE7 - CA172 - CA173 -

CAIS6+0,3k 2 CA162 CA167 CAL72 CA173 CALTS
Design Discharge /s 2200 1550 " 1550 1550 1150 1150
Distance =~ m © 3550 4650 4300 4950 1300 ° 2050
Gradient of River Bed - 142000 1/2000 171006 1/550 © © 1/300 Existing
River Width - m 250 180 180 180 130 130
Hidth of Charinel Bed m © 60 50 50 50 © '35 Existing
Dike Height (Ave.) m 5.3 4.2 3.6 2.8 1.8 1,8-0.0
Water Depth - m 8.86-7.71  1.71-7.5 7.5.7.1  7.1-5.42 5,42-5,22 . 5.22-4.8
"Low Channei Height{Ave.)  m 4,7 CooA7 4.7 4.5 © 4.5 4.0
River: BANILA RIVER
‘Design Flood: 50-yr
" Banila R.
Item Unit AG389- . AG349+3.7K BN3BL - BN386 - BN3US - BN397 -
AG349+3.7k - BN3BL "BNIB6  BN3O4 BN397 BH401
Design Discharge m/s 1400 1400 © o950 440 " 440 340
Distance mo 3700 8050 4550 7600 2900 4100
Gradient of River Bed - 1/1295 “1/835 - 1/520 1/2656 ~ Existing Existing
_ River idth mo 180 180 120 120 120 120
" Width of Channel Bed m 30 0 30 Co20 10 CExisting Existing
Dike Height (Ave.) m 3.5 " 3.2 2.9 2.4 2.1 1.3
" Water Depth m 7.5 © 7.0 7.0-6.42 6.42-3.14  3,14-1.5 T 1l
m

* Low Channel Height {Ave.) 50 4.8 4.8 4825 - 10 - 1.0

~RV .84~



Table 7.6(2/2)  FEATURES OF DESIGN CHANWEL OF YRIBUFARIES
OF AGND RIVER FOR FRAMEWORK PLAN

River: VIRAY-DIPALD RIVEIVER
Design Flood: §0-yr

. Viray-Dipalo'R. . . N Viiray R.
Item Unit AGA14-  VDAZ5- VD428-  UDA30-  VDA30+0.6k VDA33-
V425 VD428 VD430 VDA30+0.6K  -VD433 V043440, 5k
Design Discharge  m3fs 750 750 750 750 370 370
Distance m (2800 .3100 2000 600 2400 . 1450
gradient of River Bed - 1/375 17300 1250 1//127 11127 1/78
" River ¥idth w 380.200 320-270 320-260 300 150 150
Width of Channel Bed m 30 30 - 30 3o 15 .15
Dike Hetght (Ave.) M 1.7 S B} L7 1.7 0.9 . 0.9
Water Depth m 4,0 4.0 4.0 4.0 2.9 2.9
Low Channel Height {Ave.) m 3.3 3.3 3.3 3.3 2.8 2.8
Dipalo R.
Iten Unit VDA30+0.6k  VD436- VD437- . VD439- VDAL
' -YD436 - VD437 vD439. . vba4dl ©vD4a2
‘Design Discharge mdfs . 350 30 20 210 210
Distance . . oW 1500 - 700 1054 1960 1¢00
gradient of River Bed . - 1/170 - 1/125 1/125  1/80 1/68.
.River Width - m 100 .. 100 . 100 100 100
_Width of Channel Bed m 15 S L ‘10 10 S0
‘Dike Height (Ave.) m 2.6 . 2.6 2.3 2.1 1.9
Water Depth m 3.8 3.0 2.5 2.3 2.1
- Low Chanmel Height (Ave.) m 2.0 1.2 1.0 1.0 1.0
River: AMBAYOAN RIVER
Design Flood: 5Q-yv
-Ambayoan R,
Tten Unit AGIBL-  AMGSS4O.5K  AMAAB-
AMAG4+0.5k  -AM44B  AM451+0.4k
Design Discharge  m3/s - 1750 1750 . 1750
- Distance . m 1800 - 3580 - - 3350
Gradient of River Bed - 1/350 1/205 /150
River Width m 400 400 400
Width of Channel Bed in 50 - 50 . 50
Dike Heightn {Ave.) m oA o 2.2 S 2.0
Hater Depth m 5.5 3.7 3.5
_Low Channel Height {Ave.} m 2.8 2.5 2.5

‘RV.B5-



" Table 7.7{1/4)

River:

FEATURES OF DESTGN CHANNEL OF ALLIED RIVERS FOR
FRAMEHORK PLAN

CAYANGA-~PATALAN-ANGALACAN RIVER

Design Flood: 50-yr (with Closure Dike)

Angalacan River

3.5

Cayanga R, Patalan R,
Ttem Unit R.M - Bued R.- Aloragat R. 21.0 k- Maraboc 27.0 k -
Bued R. Aloragat R. - 21.0 k' Maraboc - 27.0 k  Bugayong
Design Discharge m3/s 3100 1850 1250 1250 508 500
Distance m 6500 8300 5200 2800 3200 - 3300
Gradient of River Bed 1/1300 1/1100 17650 1/460 1/460 1/230
River Width m 500 200 - 150 120 _100 . 80
Width of Channel Bed m 65 45 40 - 35 25 20
Dike Height W 2.9 33 2.2 2.1 0.7 0.3
Kater Depth S m 8.2 . 1.3 6.2 6.1 4.7. 4.3
Low Channel Height . 6.5 _ 5.0 © 5.0 5.0 - -+ 5.0 4,0
Angatacan R.
Item ‘Unit Bugayong  Killo Br.
"~ -Killo Br. ~-37.5k
Design Discharge m3/s 370 370
Distance m 2100 4500
Gradient of River Bed - '1/190 1/140
River Hidth I - . 60 50
Width of Channel Bed m 15 15
Dike Height (Ave.) m 0.4 1.1
Water Depth. m 3.6 3.3
Low Channel Height (Ave.} m 4,0 3.0
River: BUED RIVER
_Design Flood: 50-yr {with Closure Dike)
Bued River
Iten Unit Junction 2.0k- 4.0k~ NIA-Dam  11.9- 16.5k-
=20k 4.0k HIA Dam . -11.9k 16.5k 19.7k
Design Discharge m3/s 1300 1300 1300 1300 1000 1009
Distance m - 2000 2000 3300 4600 4500 3200
Gradient of River Bed - 1/400 "1/280 1170 1/143 1/140 -1/
River Width . m 400 400 400 400 400 400
Hidth of Channe) Bed m 30 20 20 20 - 20 2
Dike Height {Ave.) m 4.4-2.0 2.1 2.1 1.9 1.6 1.4
Water Depth ' oom 8.2-5.8 5.6 3.3 2.4 2.1. 1.9
- Low Channel Height (Ave.}'m 5.0 1.5 1.5 1.5
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Table 7.7(2/4)  FEATURES: OF DESIGN CHANNEL OF ALLTED RIVERS
FOR FRAMENORK PLAN ‘ '

" River: ALORAGAT RIVER
Design Flood: 50-yr (with Closure Dike)

" ALORAGAT RIVER

Item ' Unit Junction 7.0k~ 11,5k~ 17.0k-

' ~7.0k 11.5k 17.0k 19.7k

Design Discharge ‘m3/s 470 470 250 170

Distance i 7600 " 4500 © 5500 2700

Gradtent of River Bed - -1/680 1/358 1/3585 - 1/185

River Width - m 90 80 50 45

Width of Channel Bed m 30 20 10 10

Dike Height (Ave.) m - 2.8-0.0 -0 1.3 1.4

Hater Depth ] 7.3-4.2 4.0 4.0 2.8
Low Channe! Height (Ave.) m

5.5 5.0 3.5 2.0

River: PANTO-MARUSAY-SINSINOCALAN-TUBOY RIVER
Design Flood: 50-yr (with Floodway)

PANTO R, MARUISAY R. L SINOCALAN R.
Hem Unit  R.M- - Dagupan R. 4.0k - Ingalera R. 18.0k- - 26.5k-

Dagupan R. -4.0k Ingalera R.  -1B8.0k 25.5k . Mitura R.
Design Discharge m3/s 2700 1650 - - 1650 1000 - 650 650
Distance i} 2500 - 1500 - 4300 9700 7500 5500
Gradient of River Bed - 1/1750 11750 1/1750  1/1750 11850 . - 1/1100.
River Width ) £00 - 120 220 220 180 - 160°
Hidth of Channel Bed m 70 60 © .80 30 30 .25
Dike Height {(Ave.) m  3.7-3.4 .73.0 3.0 2.6 24 20
Hater Dapth m 8.0-2.7 . 1.5 1.5 7.1 6.9 6.0
Low Channel Height {Ave.)} m 5.5 5.5 5.5 5.5 5.5 5.0

TAGUMISING R.

Item - - Unit-HituraR.  36.7k- Sta. Haria
' -36;7% . Sta. Maria -43.5k

Design Discharge mfs 160 160 " 120

Distance m 5700 4709 72100
Gradient of River Bed

- 14700 17430 " 1/350

River Width m 100 80 © 80
Width of Channel Bed m 10 10 10
Dike Height - . _ m 0 0 0
Hater Depth m 4.0 3.3 3,0

m 5.0 ‘4.5 T 4.5

Low Channel Height

~RV.87-



Table 7.7(3/4) FEATURES OF DESIGN CHANNEL OF ALLIED RIVERS
FOR FRAMEWORK PLAN

Piver: DAGUPAN RIVER
Design Flood: 50-yr

DAGUPAK R.  SAN JUAN R. ELANG R.

Item Unit "~ Junction 7.5k- - 12.7k- San Juan
-7.5%k 12.7k Elang R. - 27.6k
Design Discharge w3/ 1100 900 650 310
Distance - m 7500 - 5200 9000 5900
Gradient of River Bed - -1/5000 175000 “1/5000 1/6000
River Hidih m 250 - 100 100 50
Width of Channel Bed m Co 60 - 30 © 30 20
Dike Height {Ave.) m 3.2 -~ 3.6 4.1 3.3
Hater Depth om -1 7.6 1.6 ‘7.0
Low Channel Height (Ave.) m 5.5 © 5.0 4.5 4.5
River: IHGALERA RIVER
Design Flood: 50-yr
THGALERA RIVER
Item Unit Junctinn. Halasigui 26.0k -~ 32.0k- San Nicolas
-Malasigui - 26.0k 32.0k San Nicolas -37.5k
- Design Discharge _ m3/s 600 460 269 260 150
Distance " 13300 12700 6000 4000 1500
Gradient of River Bed - 1/3600 1/1800 1/1000 17700 1/700
River Hidth m 100 60 50 . 50 40
Width of Channel Bed m 25 15 15 10 10
Dike Height (Ave.} m 3.0 2.2 1.3 1.7 1.3
Hater Depth m - 7.5 6.9 5.5 5.9 4.2
Low Channel Height (Ave.) m 5.5 5.5 5.0 4,0 3.5
River: WITURA-MAGALONG RIVER ER
Design Fleod: 50-yr
MITURA R, MAGALONG RIVER
Item  Unit Junction 5.3k Taboy - - 19.0k -
-5,3k Taboy 19.0k © 21,0k
Design Discharge mfs 250 250 180 140
Distance . m 5300 8900 4800 2000
* Gradfent of River Bed - 1/800 1/460 1/460 1/250
River Width m 50 40 35 30
Hidth of Channel Bed m - 10 _ 8 b 4
 Dike Height (Ave.} m ... 2.0-1.0 1.5 1.4 1.3
Hater Depth m 6.0-5.2 4 4.3 3.7
m 5.0 4.0 3.5 3.0

Low Chanrie) Height _('Ave‘.)




Table 7.7(4/4) FEATURES OF DESIGN CHAHNEL OF ALLIED RIVER
FOR FRAMEWORK PLAN :

River: BIMALONAN FLOODMAY/TUROY RIVER
Design Flood: 50-yr

Binalonan Floodway ' Tuboy R. :

Item . Pnit . Junction 1.8k~ 6.7k~ 10.6k-
-1.8k 6.7k 10.6k 12.2k
Design Discharge m3/s 650 - 650 - 550 550
Distance m - 1800 4900 3900 2000
Gradient of River Bed ' - 1/400 1/355.5' 1/190 1/143-1/67 -
River Width m 60 80 60 .60
Width of Channel Bed m - 15 T 15 15 15-10.
Dike Height (Ave.) m . 2.5 2.4 1.7 1.7-0.3
Hater Depth m 6.1-6.0 6.0-5.7 4.7 4.7-3.3
Low Channel Height (Ave.} m 4.5 ‘4.5 4.0 4.0
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Table 8.1 FEATURES OF DESIGN CHANNEL OF AGNO RIVER
FOR LONG TERM PLAN

River: AGND RIVER
Design Flood: 25-yr

Agno R
Ttem Unit Rivermouth AGAS - AGB5 = AGLOS - AGLI77 -
' '-AGAS AGES AG109 AGL77 AG180+0.8k
Dasign Discharge s 8000 H000 2000 8100 7500
Distance m o 6850 9050 15160 10500 2800
Gradient of River Bed - . 1/6500 1/6500 173560  1/2000 - 1/2000
“River Widih m - 1500 {1500) “{1500)  (1500) ¢ (1500) -
Hidth of Channel Bed m - -360-250 240 - 200 200 200
Dike Height (Ave.} m 3.6 4,2 5.1 4.5 4.1
Hater Depth . m 8.1-9.¢ . 9.0-10.1 10.1 10.1-8.8  8.8-8.4
Low Channet Height{Ave.) m .- 5.5 6.5 6.5 8.5 6.0
Retarding 1> Floodway Bayambang 2> Agno R.
Ftem Unit AG180+0.8k  AG314 - - AG282(a) - AG320(b)  AG3ISL -
' -AG314 AG320(b) ~ AB307 - - AG351 AG367
Design Discharge mifs - 5200 - 600 5800 5100
Distance - T - 6100 3600 10450 15300 . 7650
Gradient of River Bed - 11550 - 171550 Existing  1/1550 . 141060
River Width m - 1000-830 160-2000 600-2500  100-3200
Hidth of Channel Bed m 180 180 Existing 180 180
Dike Height {Ave.) m R 4.0 4.1-0.0 4.4 4.4
Hater Depth m 8.4-7.0 7.0 7.6-3.4 6.9 6.9-4.8
" Low Channel Height{Ave.) m 4.5 4.5 50 - 4.0 3.0 -

1>:Retarding Basin Stretch  2>:;Bayambang Stretch of Agno R.

Agno R,
Ttem Unit  AGI67 - AGSYA - AG4S3 - AGASY -
: ' AGA14 - AG4AS3 AGA59  AGIT73
Design mscharge m3fs 5100 5100 3800 3800
Distance om 7700 5300 3000 6450
Gradient of River Bed - - 14700 ~1/370 “1/370  1f210
River Width - m o 1050-2500 - 1250-2400 - 1000-1900  300-1300 -
Width of Channel Bed ~ 'm “180 150 -+ 150 150
. Dike Height (Ave.) = " m 33 2.8 2.0 2.0-3.0
¥ater Depth m 4.8 D783 3.8 3.8-4.8
: !.ow Channel Height (Ave ) i

‘3.0 .3.0 3.0 3.0

=RV, 90~
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