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L. .FLOQD CONTROL PLAN FOR PANTAL-SINOCALAN RIVER
4.1 River Tmprovement Plan

4.1.1 Basic Concept'for Plan Formulation

{1} Outiine of Priority froject Plan

The Framework Plan for the Allied Rivers was formulated for the flood
control target of a 50-year probable flood with the combination of river
improvements and a new Binalonan fldodway. The general layout of the

Framewbrk Plan is illustrated in Figure 4.1.1.

4s a stage development plan of the Framework Plan, the Long Term Plan
was formulated with the optimum development scale of a 10-year probable
floed. As 8 step to the Long Term Plan, the river improvemeﬁt for the
dowvnstream stretch of the Pantal-Sinocalan river (27.5 km), the Dagupan
river (19.5 km of back ievee), and the Ingalera river (10.7 km) was selected

as the priority flood control project to be urgently implemented.

The downstream reaches of the Pantal-Sinocalan river subject to river
improvement lie in the urban area of Dagupan City. After comparative study
of alternative river improvement plans in Section 4.2, the bypass channel
plén which serves to minimize technical and socio-economic issues expected
to be inddéed by river'improvement'thereof was adopted for pursuing the

_ Feasibility Study.

Along this Line, the design flood discharge ddistribution for the
Framework Plan and the Priority PrGJECt were updated as shown in Figure
4.1.2 and Flgure 4.1. 3 respectively.

(2) ~ Plan Formulation Criteria

The priority river improvement plan was formulated from the following

criteria:

a) The 10-year design flood discharge distribution  shown in

‘Filgure 4.1.3 is adopted.
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b) The present condition for the basis of plan formulation is the one
after completion of the DPWH’s earthquake damage rehabilitation
program.

c) Existing intake facilities which hinder the discharge of l0-year
design flood andfor have inadequate structural types are to be
improved.

. d)} Existing bridges which have insufficient dimensions to meet the
design elevation of dike crown and/or design river ﬁidth, are to be
improved with the 50-year design flood in principle. 1In case the
10-year flood can hbe flown with required_freeboard by extension
works of existing bridge length, those bridges are to be improved
with the 10-year design flood. Reconstruction of foot- bridges fbr
iocal communities is not covered by the Priority Pro;ect

e) Dagupan city, towns of Calaciao and Santa Barbara, and their
neighboring area are sdbject to flood protectién.

£) .The following topographic conditions are to be taken into

chsideration;

The lower reaches of the junction with the Mitura have not
sufficient flow carrying capacity for a. 10-year probable‘flood.
.In the upper stretch on Santa Barbara, the areas whlch suffers
overbank floodlng are confined by the embankment of the ARIS
irrigation canal.

. In. the Dagupan River sﬁretch, the elevation of the banks in the
stretch between the junction with the by-pass channel and the
19 km upstream from the junction is lower than the back water
level of the main Pantal River. There exists no configﬁration
of .topography or infrastructures which confines the ‘overbanked
flood water from spreading to Dagupan:city area.

. In the Ingalera River stretch, the elevation of banks in the
3.5 km long upper stretch of the junction.with the Sinocalan is
lower than the back water level of the Sinocalan River. A part
of flooded water in the 9 km long upper stretch of the Junctlon

_with the Sinocalan may spread_to the Calasiac town area.

Further details of the plan formulation criteria is presented in the

Supporting Report, River Improvement.
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4.1.2 Priority Project Plan

The proposed river improvement plan of the Pantal-Sinocalan River is

composed of the following components:

1G]

1) Main Pantal-Sinocalan River: from river mouth to upstream of the
Catablan River junction (27.5 km)
a) River improvement in the downstream reach
b} River improvement in the upstream reach
2) ‘Dagupan River: from Bypass channel junction to upstream of Elang
River junction (19.5 km)
3) 1Ingalera River: from Pantal-River junction to downstream  of
Bogtong bridge, Sta. 1.8 + 0.8 km (10.7 km)

4) 1Inner Drainage Plan in Dagupan City Area

Main Pantal-Simocalan River

a) River Improvement in the Downstream Reach

The river improvement works of the downstream reach of the Pantal-
Sinocalan River consist of the following two components:
. ‘the Pantal river stretch from the river mouth to the junction
with the Sinocalan River
. the bypass channel for the urban stretch of the Sinocalan River

(the Marusay River)

“Pantal river

The minimum design river width of the Pantal River is set at 400 m
with a rectangular cross section. 4 closure dike having a’
watergate is proﬁided across the Caloocan River on the left bank. A
water pate is provided across. the Bolosan River on the right bank.
The plan is shown in Figure 4.1.4 (1/4). The longitudinal profile

is shown in Figure 4.1.5.
It is assessed that the project will not aggrade the existing

condition of the Pantal River mouth in terms of sediments (refer to

assessment ‘of river month clogging in Section 2.6).
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Bypass channel

The bypass chammel plan will divert the flood discharge of the
Sinocalan River at the junction with the tributary Ingalera toward
“the Dagupan river and discharge it finally into the Pantal River
dowmstream of Dagupan City. With this Dbypass channel the river
widening works of the existing urban stretch which involves

significant compensation and resettlement issues are avoided.
The length, river width, and bedwidth of the low water channel of
the proposed bypass is 3.20 km, 220 m, and 40 m respectively. The

plan and the cross section are shown in Figure 4.1.4 (1/4).

Water gates for Marusay stretch

Two water gates are provided for flood control of the urban stretch
‘(Marusay stretch) of the Pantal River: the lower gate at the
junction with the Pantal River aﬁd the upper gate at the inlet from
the bypass channel. These gates are opened during low flow
discharge and closed when the flood at the bypass inlet exceeds the
95-day discharge (about 30 m3/s). The existing carrying capacity
of the Marusay stretch is about 300 m3/s during high tide. The
gate size is determined  taking into consideration -the existing

navigation and maintenance of guarter guality. .

The design width of the intake channel and the upper closure gate
at the inlet is 10 m while the low water channel bed width of the
bypess is 40 m. The 10 m wide water gate shown in Fipure 4.1.23 is

provided as the lower water gate.

In the Marusay stretch; the water quality during the dry season is
well controlled by the tidal seawater intrusion while the
contribution of fresh water (low flow of about 3.0 m3/s) to water
quality maintenance is minor (refer to the existing water quality

in Section 6.2),

HWater Use in Marusay stretch

The existing water use in the Marusay stretch is navigation only.
There is no water use for irrigation and domestic water supply
because the river water in this stretch is affected by seawater

intrusion (refer to the water use in.Section 6.2).
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b)

cl

Navigation in this stretch is mostly community traffic by small
boats (about 2,500 person tripfday) and fishing boats with the

exception of a few naval ships and dredgers. The community boat

_ transports and small fishing boats can be maintained through the 10

m wide water gate, however, the vertical clearance of the gate is
not sufficient for the naval ships and dredgers. A loading yvard or
pier space is required for these ships, and thus the lower water
gate is installed about 100 m upstream from the junction of the

Pantal River.

River Improvement in the Upstream Reaches of Inglera Junction

The proposed diking system is composed of parallel earthdikes with
200 m river width downstream of the junction with the Quinabalotan

River, and an earthdike (left bank only) upstream of the junction.

The proposed low-water channel improvement plan is mainly composed
of enlargement of é channel with 30 m wide and a cut-off channel to
reduce potential bank erosion. In designing of the sectional form
and bhed elevation, structural dimensions of the existing syphons
and NIA's reconstruction plan of the Sinocalan irrigation dam are

considered.

Ma ior River Improvement Works for Pricrity Project

The river improvement _wdrks in the main Pantal-Sinocalan River

stretch consist of the following components:

. A new 48.5 kn long earthdike

. Low-water channel improvement with a total length of 15.85 km
including the 3.1 km by-pass channel

. A coﬁnterweight earthfill Bgainst liquefaction with total length
of 32.0 ka , |

. Revetment works; 6.25 km long for a low-water channel, and
7.06 km long for an earthdike _

. Groins on secondary channels of 80 m in length

. 17 dfaiﬁage ‘gates, of _which. 5 gates for navigation and £ish

.ponds
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.3 intake culverts with a gate for fish cultivation, 1 box
culvert with a gate for irrigation, and 1 water gate for
maintenance flow

5 bridges and demolition of 1 railway bridge and 3 road bridges
(2) Dagupan River

The river improvement works of the Dagupan River consist of the
following:

. 19.5 km long diking system (from the outlet with ‘the proposed
bypass channel to!the stretch D.27 + 0.5 Km near San Carlos) having
design river width of 100 m to 450 m; 41.9 km long new earthdikes on
both banks
Imﬁrovement of the existing low water channel, having a design

width of 25 m including short-cuts; 7.0 km length

- Counterweight earthfills against liquefaction with total length of
11.0 km ' '
- Revetment; 0.55 km length for low-water channels and 2.87 km
- length for earthdikes
- 11 drainage gates
- 16 intake culverts with gates for fish ponds

- 5 bridges and demolition of a road bridge

. The required stretch for river improvement with a l0-year design flood
is extended to the upstream end of the section affected by back waters due
to the design flood of the main Pantal-Sinocalan River. The design plan
and the longitudinal profile are shown in Figure 4.1.6 (1/2)-(2/2) and

Figure 4.1.7 respectively.
(3) Ingalera River

The river improvement works of ﬁhe Ingalera River consist of the
following: _ o | . o
10.7 km 1ong diking system  (from the jﬁnction‘ﬁiﬁh:the Pantal-
Sinocalan river to ‘the stretch 1.18 + 0.8 km, upstredm of Malasiqui
downstream of Bogtong bridge) having design river widths of 100 m to

120 m; 19.0 km long new earthdikes on both banks
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.. Improvement of the existing low water channel, having desipn widths
of 153 m to 20 m including short-cuts; 10.7 km length including
3.0 km for cut-offs

- Counterweight earthfill apainst liquefaction with total of 1.1 km
-~ Revetment; 0.80 lkm length for low-water channels and 0.93 km
length for earthdikes

3 drainage gates

4 bridges

DPemolition of 2 road bridges

The river stretch for improvement works is also determined based on the
design concept mentioned above. The design plan and the longitudinal

profile are shown in Figure 4.1.8 (1/2)-(2/2) and Figure 4.1.9 respectively.
(4} Inmer Drainage Plan in Dagupan City Area

The rain water drainage system in the urban area of Dagupan City was
damaged by the earthquake on July 16, 1990, The rehabilitation and

improvement are now underway as shown in Figure 4.1.10,

Construction of a new by-pass channel is proposed in the flood control
plan. The flood flow from the upstream basin is discharged into the Dagupan
river through a new by-pass channel and no flood inflow is allowed in the
urban stretch of Dagupan City. In this respect, the inner drainage capacity
of the closed Marusay stretch shown in Figure 4.1.11 is preliminary reviewed

for the Dagupan City area with a drainage area of 6.33 km2.

For the review study, the following conditions are considered:

a) Flobd dischafge of inland area : 5-year probable flood discharge
| b) Tidé level _ : EL.0.00 m, the mean sea level
.c) fiood ﬁafer level in Dagupan : 2 cases of 5-year and 1l0-year

river _ probable floods

d) ~Dimension of gate : width of lﬁ m,. bed-.elevation of:

El. -4.40m

e) The lowest ground level in the : EL. 0.50 m

low land
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f) Effective storage : 'channel storage above the mean
sea level FEl. 0.00 m and ground

elevation above El. 0.50 m

A preliminary hydraulic simulation analysis was  conducted for the
following two cases with combinations of different probable flood

occurrences. The simulation results are summarized below:

Case Probable flood Haximum_inundation level (El. m)
Inner Outer Natural With Pump Capacity With Pump Capacity
water land drainage - of Em3/s of 10m3/s
" Case-1 K.year . 5-year 0.76 0.68 ) -
flood  flood
Case-2 E-year . 10-year 0.91 0.74 0.66
flood flood
Case-3 10-year - ° 10-year 1,00 0.77 0.72

flood flood

The inner pumping drainage system with an installed capacity of 8.0

m3/sec is required based on the following design criteria:

a) Hydrological condition of Case-2 is adopted.

b) Allowéble maximum inundation water depth in the low land area (El.
0.5 m) is set at 0.3 m (EL. 0.80 m) which corresponds to level
of building floors ih the urban area.

c} Allowable duration of jnundation is 24 hours.

The cost of the pumping'fécilities is estimated to be about 88 million
pesos, but is not included in the cost of the Priority Project because it is
not feasible (EIRR = 2.5%).

4.1.3 Principal Design Peatures

(1) Design Channel Features of River Improvement Plan

Principal design features of the proposed river improvement plan afe

‘ghown in Table 4.1.1 and are summarized below:
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Main Pantal-Sinocalan River

Pantalnsiﬁocalan

River/Stretch River mouth Ingalera R. - P 59 -
' - Ingalera R. Catablan R.(P59) P 70
Design discharge (m>/s) 2,000-1,250 1,250-650 650-350
River width (m) 600-220 200-150 100
Gradient of channel béd 1/2,350 1/1,850 141,150
Channel bed width (m) 60-40 30 25
Design water depth (m) 6.6 ' 6.6-5.95 5.95-5.14

Dagupan and Ingalera Rivers

Dagupan R. . ' Ingalera R.
River/Stretch By-pass - Capangbogan R. Sinocalan R. Marasiqui
Capangbogan R. - Elang R. - Marasiqui - I.
Design discharge (m>{s)  700-550 400 360 260
River width (m) §50-150. 100 120 100
Gradient of channel bed 1/10,000 1/5,800 1/5,000-2,500 1/1,800
Channel bed width (m) Existing 25 20 15
Design water depth (m) 6.6-6.0 6.0-6.6 6.6-6.3 6.1

The typical cross-sections are shown in Figures 4.1.12 to 4.1.14.

The standard design features of dikes, revetment, water gates, sluice
and other related structures adopted for the Pantal-Sinocalan River
improvement works are shown in the figufes listed in Table 4.1.2.

(2} Work Items and Quantities

The items of the river improvement works are summarized below:
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Ma jor Work Items Pantal-Sinocalan R.  Dagupan R. Ingalera R.

. New earth dike (km) 48,50 41,90 ©19.00
Channel improvement (km) 15.85 7.00 10.70

. Protection works of . ' 6.25 ' 0.55 0.80
low-water channel (km)

.. Protection works of dike 7.06 2.87 0.93
and dike foundation (km}

. Drainage gates (pcs.) - 17 11

. Bridges (pcs.) 5 5

. Water intake (pcs.) 5 16

The work quantities are summarized in Table 7.3.3.
4.2 Alternative Study for Dagupan Urban Stretch
4.2.1 Problems Identified in the Urban Stretch of Sinocalan River

In the 6riginal Framework Plan, the downstream stretch of the Sinocalan
River ‘occupies the urban area of Dagupan City with a planned river width of
120 m and length of 1.5 km; from the confluence with the Dagupan River to
the stretch located about 300 m upstream from the Magsaysay bridge (refer to
Figure 4.2.1). The existing carrying capacity'of the Sinocalan River is ﬁét
sufficient for the 10-year flood as shown in Figure 2;9.2, and thus the
river width néeds to be expandéd from 60 m - 80 m to atzleast.lzo m. For

the river width of 120 m, the dike height is planned at 3.2 m.

- On the other hand the geotechnical data, the new topographic map
{scales of 1125,000 and 1[5,000) aﬁd the river'cr¢33~sections have been made
available in this stage and the following' technical and socio;economic

issues have been identified.

a) The foundation soils in this area are loose Sand'from the ground
surface to a depth of 5 m while a soft silty soil layer exists
under the sand layer belo#'elevéﬁiOn minus 15 m. Seepage,
liquefaction, and consolidation settlement problems are: highly
probable. In short, the 120 m river width needs to be further
expanded to a width of 150 - 220 m andfor'the'dike height needs to

be made lower to facilitate a stable foundation for the earthdike.
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b) For widening the river width from the original 60 - 80 m to 120 m -
220 m, commercial areas along the stretch need to be acquired. The

‘number of commercial buildings and houses is roughly estimated as

follows:
. Case with a river width of 120 m : 730

Case with a river width of 220 m : 1060
4.2.2 Alternative Plans
To resolve the foregoing issues of the urban stretch of the Sinocalan
River, bypass and floodway alternatives were formulated for comparison. The
design flood distribution diagrams of alternatives are shown in Figure

4,2.2.

- Alternative 1: Sole River Improvement Plan

This plan increases the discharge capacity of the urban stretch solely

by enlarging the river width of the existing channel up to 220 m.

Alternative 1A

1!

The original river improvement plan with a 120 m

wide: urban stretch (réfer to Figure 4.2.3).

Alternative 1B = A modified river improvement plan with a 220 m wide

urban stretch (refer to Figure 4.2.4).

‘Alternative 2: -Dagupan Bypass Plan

This plan diverts the majority of the food discharge of the Sinocalan
River towards the Dagupan River through a bypass and discharges it
finally into the Pantal River downstream of Dagupan City. With this
bypass channel the river widening works for the urban stretch can be

minimized.

I

Alternative 2A = Dagupan bypass and closing the urban stretch with

inlet and cutlet gates (refer to Figure 4.2.5).

i

Alternative 2B = Dagupan bypass and a 120 m wide urban stretch (refer

to Figure 4.2.6).
"Alternative 3A: Sinocalan Floodway Plan (refer to Figure 4.2.7)

This plan diveérts the majority of the flood discharge of the Sinocalan

River directly into the Lingayén Gulf through a floodway. With this
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floodway the water level of the Pantal River can be lowered to an
appropriate level at the junction with the Sinoccalan River because the
flood discharge of the Dagupan River also can be directly discharged to

‘the sea.

Alternative 4A: Dagupan Floodway Plan (refer to Figure §.2.8)

This plan lowers the flood water level of the Sinocalan River at the
junction ﬁith the Dagupan River by providing a floodway which diverts
the flood discharge of Dagupan River directly to the sea instead of
passing through the ?aﬁtal River. With thié floodway the flood water
level of the urban stretch of the Sinocalan River can be lowered to an

appropriate level.

The technical features of these alternatives and the corresponding

number of affected buildings and houses - of each alternative are listed in

Table 4.2.1. The degree of impact on the identified problems is assessed

qualitatively for these alternatives as shovn in Table 4.2.2.

The project costs of these alternatives are estimated in Table 4.2.3,

and the corresponding work guantities are summarized in Table 4.2.4.

Upon approval hy DPWH, Alternative 2ZA (the-Dagupan bypass channel) was

adopted for the Feasibility Study because of its lowest project cost, less

social issues and higher stability of the dike structures and river channel.
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Table 4.1.1 PRINCIPAL DESIGN FEATURES OF PANTAL-SINOCALAN RIVER (1/2}

River: Main Pantal-Sinocalan R.
Dasign Flood: 10-yr

Ttem Unit  Pantal R. By-Pass Sinocalan R,
R D.0- P.1~ 5.21+0. 4k
D.0 P.1 8.21+0.4% =5.47+0.3k
Discharge nifs * 2000 1850 1250 900
Length of Stretch m 2840 1910 4000 10950
Gradient of H.W.L - 1/2350 112350 1/2350 171850
River Width n 600-400 400 220 200
Hidch of Chaunel Bed n §0 40 40 30
Gradient of H.W.L " " 1/2350 1/2350 1/2350 1/1850
Dike Helght (Ave.) m 3.0 3.8 4.0 3.8
Water Dapth m “ 6.6 6.6 6.6 6.6
Low Channel Depth (Ave.) m 4.8 4.0 3.8 3.8

Sinocalan R

Item Unit  §.47+0.3k  $.58+1.0k 5.65

-5.58+1.0k  -8.65 -8.70
Diecharge wlls 650 659 350
Length of Stratch ‘w 7780 5270 4500
Gradient Chsnnel Bed - - 1/1600 1/1150 1/900
River Width Com - 150 100 100
Width of Channel Bed w 30 30 20
Gradient of H.W.L - 1/1850 1/1150 ‘11150
Dike Helght (Ave.} m 2.8 2.5 2.3
Water Dapth m 6.6-5.95 5,95 5.95-5.14
Low Channe}l Depth (Ave.) m 4.3 4.5 4.0
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Table 4.1.1 PRINCIPAL DESIGN FEATURES OF PANTAL-SINOCALAN RIVER (2/2)

River: Dagupan R
Design Flood: 10-yr

. Dagupau R.
Item Unlt crme e e

D.3- D.12B+0.3k D.16+0.3k

D.12B40.3k ~ ~D1640.3k =D.2740.45k
Discharge wlfs 700 550 400
Length of Stretch . n 5250 .- 4500 9750
Gradient of Chamnnel Bed - 1/10000 1710000 1710000
River Width o m 450-250 250-150 100
Width of Channal Baed o Existing Existing 25
Gradient of H.W.L - Level 1710000 1/5800
Bike of Height (Avae.)} m 2.8 - 2.8 2.8
Hater Dapth m 6.5 6.5 6.0
Low Channel Depth (Ave.) m Existing Existing _ 4.0
River: Ingaletra R.
Design Flood: 10-yr

Ingalera R.
Iten L R e

1.1-1.8 1.8-1.13 1.13-1.18
Discharge n3fs 360 . 360 260
Length of Channel Bed w 9920 .. 4690 4390
Gradient of Charmel Bed -~ 1/50¢0 /2500 1/1800
River Width m 120 ) 120 100
Wideh of Channel Ded o 20 - 20 15
Gradient of H.W.L m 175000 173400 171800
Dike of Height (Ave.) m 0.9 0.8 0.5
Water Depth ‘ m 6.6 6.3 . 6.1
Low Channel Pepth (Ave.) m 6.5 6.5 6.4

- 170 -



TZ 67 IaaTy ouly sy3l zoz adéy suloald swes ayy
YA -so¥Tp Suisoro 1Cadxe suotixod TTe o1 parlddy

. ‘UCTI0? 2ABM
6T S % . FUE DOOTI Y20Q 3ISTS8z 03 PpsuBIsag

ueyeoouty Isddn syl U $TdUUBYD

8T° €'y  IND 330us ay3 JuUCT® ITING TP 3u3 03 periddy
SYHI0M

LT7e" % woT3109301d LITS5S209U PUB S2ANJESI TEBUOTIVES
*¢T°0 IUSTOTIISOD OTWSTAS TEIUOZTIOH

rsTsdTeur uoTIDEIaMbT] puR AITTTAEIS

8T gy 1eTnoato drIs oyl £q peUTIWISIA(Q

$9TIRINGTII €37 DU® I3ATI

{§dAlL ZTI4} ENAOYD 40 NOISHQ JEVANVIS

IN

THIZAEY Z0 NOIIODES NOISH

MIATE TYINVI ¥03 SHYOM

J QUVANVLS

I¥IA HIACH
NOIIOH10¥E

MEATY NVIVOONIS NI

EYIQ ONISOTIO ¥0d SIE0OM

SYHAT

NOILOELOYL

4 NVOQOTIVO

ANV AVSOEVH ‘NVSOTOE SSO¥OV
ZAYC ONISOTO 40 NOISEQ Q¥VANVLS

(MIATH NVIVOONIS-IVINVI)

NOIZOVAEADIT 18

IEOTEMYEINAOD IO NOISH

NIvov TTid
a TEVANVLS

TAIJ HI¥XVE ¥EATE NVIVOONIS

T QYVANVIS:

JuBUIBADY

juswlaAdY DPUE 9¥TQ

GI"c % uTew oYy 03 patydde suoTIOES pIEpUERIS ~TVINYd 40 NOILOIS NOISH

-oN oandtg uwot3dTansag 3T1TI
ZA) FIATE NVIVIONISIVINYL HOd

SELLITIOVA TOWLNOD dOOTd 30 SIUNLVIAL NDISHA T'I'v

JqBL

1731



XA

EF AR

oY

(A

*po0TI afqeqoad

"Ie94-00T 30 CITMTE Yl I9A0 PAROGIIIT

T sey Jopatd eyl JO UOTIBABTS YL

‘WO 00T ‘WOTQZT ‘WOTOST ‘WOr00T ‘WOTQZZ = 1
tyaBusT 88pTaq Jo smxsy ur saddy 28praq ¢

#6 = 4=m 92INTS JC JIagqunu PIUUBRTJ

*£3toedes a8xeyosTp wo Burpusdep

‘D pue ‘g-g ‘g-g ‘19 ‘v i{sadda ¢ ojur
PATITSSTBTD 9184 §30TNIS oyeaur pur a3zureig

{3an8T1 9y1 uUC 2TqEI =2Y3I 03 IIY)
*satTaeIngTil Jo uoriounl syl 3®
P2320I38UCY 2g 071 S$91e% Ielem 9TEOS TIEWS Iyl

“J3ATI UBSOTOY aYl 30 TP SUTSOTD
Y3 WO PIJOINAISUCD og 03 238D IaeM 2YL

*SIDATI
ugo00TED pUB Aesniel 2ul Jo oqTp Bursord
Yl UO POIONIFSUOD ag 03 s23ed xoem Bl

~ssed~£g J0o uwor3zcd 1no Aem oyl
PUNOCIE pPag ILATI 3yl 9TITTYEIS 01 PIpTAQId

A2]q148 40 NOISHd TEVANVLS

(z2-9 FIAL)
AVM EOINTS 40 NOISHQ TRVANVLS

{III) FLVD FILVM mo.szmMQ TEVIRVLS

(II) ZIVD ¥TIVA 40 NOISIQ CEVINVIS

(1) 3Ivo VEIVA J0 NOISEA TIVANVIS

BAATE NVTIVOONIS
A0 ‘IENNVED SSVAAL NO TIISANAOYD

83pTag

£BM 20TNTS

318D JI93BM

TTTSPUNOIs

‘oN singT

3

{(Z/7) QIATI NVIVIONIS-IVINVd d0d
SHLLYTIOVA TOWINOD ACO0Td 40 SAFNLVII NOISEG U+ 298L

172



“PIPNIDUT JOU ST BL[S WOII23F we1y Y038336 weadjsdy ‘dey ppos/T WOlF POjPUTIER 4 ! GjON

oFL'T b 13 095°T 0ze (Y43 4 ops 'l {ejol
002 008 - - - - Zenpootd (v}
a2a7d wedndeq
- - oBY =13 - - % Ysuuey) ssedig (¢}
el 223 174 - +111 Doz yueg 33917
BL1 0g 113 - 0LI 0LT yueg IgATH
{eL18-¥18) ueTEa0U1g 3{PPTH (£)
08¢ ot ove - 0IE 08¢ queyg I8
os¥ 0 00¢ - 054 osp yued 461y
(¥18-95) 9038 Weqan ()
174 0zl 093 097 09¢ 09¢ yueqg 31391
0ST 08T 08T 0871 081 081 jueg 96Ty
23aTY jeywesd (1)
¢ BOSNOH pue sbuipIng Pajeeiiv ‘2
082 0Ze - - - - Leapooig
- - 0ze 1144 - - jawey) ssedig
__ozz 0Z1 021 (1euvfric)  9Zf (144 £24T9-IS) WRJRIORTS 3IDDIH
(¥4 001 oz1 {Teutb1In) (H2 0z1 1v15-95) 4039315 ueqin
oo ooF 0o¥ oy o0k oov ARATY [RIBeZ
(w} y3p1k z0aTy ()
SYIP y3des aytp y3ee - - - - Leapoo(d
- - SYTP Y3Tea TP Yiies - - jeuneq) ssedig
IYTIP Yiiee S¥Tp YRIEs af1p Y3aea (feuthras) SXTP Y3jied 3INIP Yjiead (eLIS-FTS) UE[RI0TLE 3 IPPIH
SYIP YyaeR [1B4 838I5U0D ay1p Yjyaea (1eulbiao) 24 1P YyAed a&iIp Yiiea (¥18-95) ya3salg ueqip
TP Yae= FAIP-Yixes TP W3I1wa  BYIP Yiawa YR YYawa IYTP {iaee Ianty [ejuey
8410 30 °dEL (7)
£02°1 0ST*1 - - - - fenpoo(a
- - 081°T 059°T - - [suteyy ssedlg
059°T 00§ 00§ - 0§9°t a59°%Y 2947y uRlRIOUTS
0c8'T 00L 0062 006°2 aom.w 006'¢ AIATY fRjuRg
{aasfeu ‘1eak-pg Sfqeqoid) poold ultssd (1)
SOATIRUILIIY JO SeInjesi T
ac ¥ q1 i

Y 4TIV

fenpoord wednbeg
+ Juotiepoxduy 1aATY

¥ 2ATIRUIAITY

Aempoofd ueleadurg
4+ Juazeacadu) IIATH

FATIEUAS] [V SATIRUADY [V
.ssedfg uednbeg
+ juswaspaduy

IDATH

JATIRNIIY{Y SATIRUISY Y
Ltuc
juswenciduf aary

ALID NV4ODVJ GNAOYY ANV NI SASNCH ANV
SDNIGTING AILIAAIV ANV SIALLVNIILTY JO STUNLVIEZ 1'Tv 3jqel

173



Table 4.2.2 IMPACT ASSESSMENT OF ALTERNATIVES

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

River Iaprovement enly Bypass floodway
Probleis  weemseessssesssesmssass sessmssdussesses emSSessmesssssssssees
1h 13 i) 8 14 4
. Affected building (730 lots) (1060 lots) {0) (540 lots) (40 lots) {730 lots)
in the urban area I 4 0 Z i 3

(810 lots) {810 lots) (920 lots) (54 lots) (900 lots) (1,010 lots)

. hffected buildings _
' 3 .2 3 3

in the other area 3 kS

. Affected fish ponds {68 ha) {68 ha) (17 ha) (80 ha} (147 ha) (102 ha}

»
3
~3
"~
.
o

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

Note for degree of impact
4 : Serious impact, 3 : high impact, 2 : medium impact, 1 : low impact,'

0 : no impact
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STANDARD DESIGN OF SLUICE WAY IN
-PANTAL-SINQOCALAN RIVER (TYPE B-2)
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STANDARD DESIGN OF BRIDGE
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