3.7.3 Cost Estimate

The ‘construction ‘costs for Alternative-1 and Alternative-2 are shown

in the foregoing Table 3.9. The cost for Alternative-3 is shown in Table

3.17.  The annual construction costs to be required for each alternative
phase are estimated as.shown in Table 3.18, based on the ‘construction
schedule mentioned above. They are summarized in Table 3.19,.

3.7.4 Proposed Implementation Schedule of the Project

)

General

The decrease in inundation areas by the implementation of the project
in the first phase works are estimated by hydraulic analysis as shown
in Table 3.20. The results of the study and effects for each phase
and whole project in each alternative phase is summarized in Tahle
3.21. The advantage and disadvantage for each alternative are as
follows: . - : '

Alternative-1: ‘Although flooding in the South Candaba Swamp will
be prevented by the .levee to be constructed along the swamp at an
early stage, the duration of .flooding: in the downstream area from
Sulipan will be slightly extended. This means the enlargement of
regional unbatance of flooding menace in the project area.  With
reagerd to the salinity problem, this scheme has an enough time. to
study the problem and investigate the countermeasures as described
in Appendix VIII, because the excavation of low-water channel will
be executed at the later stage. '

Alternative-2: -The\fToOd,contro1.effects_wi?]'be_expected nat only
in‘the downstream area from Sulipan but also in the South Candaba
Swamp. On the other hand, it is necessary to solve the salinity
problem at an early stage, because the excavation of low-water channel
in the downstream from Sulipan is planned in the first phase. :

Alternative-3: The considerable reduction offthe-f1obd'damage will

be expected all through the river course, ‘because ‘the river channel
to be improved by the first phase has a capacity to carry the 1973

flood which was the second big flood since 1960 with peak water level

of EL. 7.88'm at the Candaba gage station, corresponding to about -

10-year return period. Furthermore the salinity conditions of the

Pampanga River would not be much changed by the improvement works.

in the first phase, because the excavation of low-water channel is

“planned only for the materials of embankment.

Cdnseqﬁent]y,5A1ternative—3 is proposed for the”jmplementatioh'of }
the project from the viewpoint of technical aspect. The construction
work plan for the proposed project is as. follows:
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(3)

The period for the detailed design is planned to be carried out

within 12 months, and the construction works will be executed in

108 months, The estimated costs for the engineering sérvices are
shown in Table 3.22. They are summarized below:

(Unit: p103)

'Foreign Local

Ttem Lurrency. . Currency tha]
Detailed Design 6,000 5,200 11,200

Construction Stage 15,770 17,800 33,570

~The administration expenses on construction stage are estimated at

P17.8 x 106,

Cbnsthuction Schedu1g :

With regard to workable days and working hours, it was assumedithat
the construction works would .be continued without suspension even

“in the rainy season,  The-civil work is affected by rainfall.
- To estimate workable days within a year for executing civil work,

the rain days were checked up based on the rainfall records during:
the period from 1975 to 1979 at the Apalit station. For this pur-
pose, it was assumed that the rain days are regarded as waiting days
for civil work except dredging work as shown in the table below:

Rainfall - Waiting Days

less than 15 mm/day _ _ 0;5 day;
16 ~30 mm/day ~ 1.0=1.5 day
" more than 31 mm/day 2.0-2.5 day

Téb1e 3.23'$hbws the rain days at Apé?it'dividing ihto the above
3 groups. Usihg this data, the waiting days are estimated as shown
in Table 3.24, ‘Workable days for civil work except dredging work

are estimated by use of the following formula.
| Workable Days = 365 - waiting days - Sun. & holidays

Table 3.25 shows Sundays and ho?idays in {he recent past 3 years ahd.
the estimated workable days. '
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On the other hand, dredging work is mainly affected by stream
velocity of the river. It was assumed that dredger can not be
operated under the condition of more than 1.2 m/s of stream velocity
which corresponds 1,000 m3/s of discharge in the Pampanga River.
Based on the daily discharge records obtained at the Arayat station,
the days which had discharge of more than 1,000 w3fs were regarded
as waiting days for dredging. Workable days for dredger are
estimated as 225 days/year considering 65 days for Sundays and
‘holidays. _ - ' '

Working hours were assumed below:

a) One shift with 8 hours plus 2 hours for overtime per day will
be adopted for excavation and embankment works.

b) One shift with'S'hours peh_day‘wjli'be adopted for civil work
except the above works and dredging work.

¢) Three shifts with 24 hours per day will be'adbpted for dredging
work in the tow-water channel.

Cohstruction'Schédule

In view of the large work volume involved, 2 phased implementation
of the project is studied. The 2 phases involve 10-year execution
in which the 1st phase continues from the Tst year to the 6th year
- and the 2nd phase overlapping with the Tst phase in the 5th and 6th
years, proceeds from the 5th year to the 10th year. The main work
quantity of the proposed project is summarized below: : :

Works o Unit ;gg;i: : 'gﬁgggd Total
Dredging - 103m3 14,073 18,407 32,480
Embankment 1093 5,275 - 5,275
Heightening ~  103m3 1,395 - 1,395
Culvert nios 19 - 19
Intake of S : .
- fishpond ‘nos 26 - 26
Revetment m B 4,000
Bridge - place - 2 -2
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(4) Preparatory Work - . | |
Iﬁ7order to ‘execute the  construction work smoothly, in this study,
- the following preparatory works are considered prior to the execution
~ of the main works. | | |
a. Detailed design o S _
Transportation of construction equipment and materials
to the job site _ _
Construction of temporary construction road including bridge
Clearing and other works

For the upper reaches of POK, the existing road will be available
to the project as an access road tc the work area, Meanwhile, it
is required to construct the temporary road including bridge for
the downstream area of POK. :

The cdnstrUction schedule is'briefly given as follows:

Year - ' ~
Stage_.1_234_56_7891_0

- First rzzr s nam . ]

Secqnq - ' o 77774 — 7

revrrrer. detaﬁ]ed_desﬁgn
——1: construction & supervision

Furthermore, the embankment work is planned to be finalized within

a period of the first phase in order to mitigate flood damage due

to overtopping on the early stage. The work schedule of the embank-
ment.is proposed as shown in the following tabie, taking into
consideration dredging work, operation of construction equipment,
flooding and benefit to be expected by the implementation of the
project. :
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Fmbankment

Year

River Vo]ume . - . '
Labangan 1,470
Angat 40
Bagbag 600
Main Stream 1,370 el
P-12K - POK
Main Stream 770
POK - P8k
Maasim 550 —
Main Stream 1,210
PB.4K - P28K '

(5) Ufedging Work

Dredg1ng work is one of the major works in this project and its work

volume amounts to 32 x 10f bm3. The proposed channel cross-sections
for the first phase works are-shown in Fig., 3.12. The dredger with
capacity of 800 ps is selected taking into cons1derat1on the s1te
cond%t1ons The dredger can be re- assemb]e at the s1te

- To determ1ne the reqUTred quant}ty of dredger, the hour1y production
_is estimated at 945 m3/hr under the f0]1ow1ng conditions.

- "Actial constraction per1od 9 years
- Operat1ng hour/day. 17 hours
Annual working days: 225 days

Total volume to be dredged: 32;480 X TO3m3

The hour}y production. of the se1ected dredger is assumed at 255 m3/hr
under ‘the conditions of time efficiency =.0.95 and average transport-
ation distance = 1.2 km. Hence, the dredging work of the project is
required 4 dredgers per day within 9 years.

The dredging work is planned to be executed by 2 working teams
consists of 2 dredgers each other. One team is to be started at
both banks of the river mouth and another team is to be started at
* both banks of Sec. No. POK. Then, they move toward upstream
respectively.. Fig. 3.13 shows a method of dredging work.
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(6)

‘Embankment Work

Embankment work consists of construction of new lévee and heightening

a.

b.

‘of the existing levee.. These works are planned below:

The extra banking for new levee is considered as 0.5m

The new levee of the Pampanga River is to be constructed using
soil at the site of the base mound. For the heightening of the
existing levee, the materials is to be used dredged soil in.
temporary spoil- bank on the high—water ChanneT

The heighteéning of the ex1st1ng levee of the Bebe San Esteban
Cutoff Channel is ptanned to be constructed using the dredged

5011 in the Pampanga River and the soil on the fishpond behind

the existing levee.

. _Construction of the levee of the LabanganIFloodwey ﬁs planned

to be used the dredged sail in the low-water channe]

The levee of the Angat River is’ planned to be used the soil on

* the high-water channel.

Construction of the 1evee of the Maasim River is planned by the
same method of the Bebe San Estaban Cutoff Channel.

' For the above works, the hourly’ product1ons of construct1on equ1pment

are estimated as shown in Table 3.26,

=:Riequired'.Constlr*uctioh Equipment

The requ1red construction equ1pment for the proposed project is
listed in Table 3.27.
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Table 2.1  DIRECT CONSTRUCTIGN COST OF METHOD 1 AND
' METHOD-2 ON STRETCH BETWEEN BERE- MASANTOL

AND MANILA BAY (100 -yr Desagn FIood)

Unit Method-1

2.

Grand Total -

) Method-2
Ttem Unit Cos Q'ty . Amount Qfty ° AmouEt
(P10°) (P10°) (#105)
1. Civil Works |
A. Preparation L.S 20.56 1m.33
B. Embéhkment .
Pampanga R. 103m3 12 - - 1,330 27.96
Bebe €.0.C. 103m3 12 1,205 14,46 1,460 17.52
Pasag River 103m3 12 265  3.18 SRV
Sub-Total 1,470 17.64 2,790  45.48
C. Excavation ‘ : C )
Pampanga R. 103m3 8 = 11,840 94,72
Bebe C.0.C. 103m3 8 9 480 78,64 1,460 11.68
Pasag River 103m3 8 22,630 181.68 L= -
Sub-Total 32,110 259.68 13,300 106.40
D; OQutlet Culvert = - _ _ .
Type A nos - 5,5000 1 . 5.50 ST
Type B | nos ¥,§88 2 4.0 4 6.00
rype nos . 3 450 SR
Intaketﬁ’f1shpond nos. o 26 1.80
Others L.S. 2,00 4.00
Sub-Total 6 16,40 30 11.80
E. Miscellaneous L.S. 47.22 25.79
F. TOTAL 361.50 200.80
Land & House . _

‘A. Land (Fishpond) ha 20 825 16.50 1,450  29.00
'B. House nos 15 50 0.75 550  8.25
C. Others L.S 0.25 0.75
D. Total: 17.50 38.00

3. 379,00 238,

80
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Table 2.2-(1)

EXISTING LONGITUDINAL PROFILE OF PAMPANGA RIVER,
BEBE SAN ESTERAN CUTOFF CHANNEL, LABANGAN

FLOODWAY AND MAASIM'RIVER

. Elevation (m)

LoWest

St§§1on D1?;?nce Channel . Ground _ Levee
' . bed Left Right Left - Right
Pampanga River
P-14.4 K .0 -5.20 ~0.20 -1.12 - 2.70 1.40
P-14 X - 400 -3.90 -0.20 0.10 1.45 115
p-12 X 2,400 -5.80 -0.50 -0.40 1.45 1.50
P210:K 4,450 -5.35 0.18 .~ -D.05 1.20 1.90
- P- 8K 6,400 ~3.10 0.20 0,10 1.40 - 2.20
P- 6 K 8,550 -3.40 0.30 0.25 2.70 - 1.90
P-4 K 10,500 -4.30 0.47 0,18 2.00 2.60
P- 2 K 12,250 -5.50 0.48 0.35 2.00 2.00
POK 14,250 ~5.40 0.61 0.35 2.80 3.20
P 2K 16,200 -6.80 21,90 1.88 3.75 - 5.08
P 4K 18,480 -6.21" 2.00 0.33 3.45 5.35
P6K 20,260 -6.76 1.78 1.00 4,25 6.24
P 8K 22,260 -8.55 3.22 2.06 4.00 8.00
P10 K 24,230 -9.20. 3.00 - 2.81 4.70 6.80
P 12K 25,600 -5.80 2.28 2.22 - 4.35 8.30
P14 K - 27,600 ~5.90 4.15. 2.36 4,65 8.20
P16 K 29,250 -9.00 .3.90 2.65 -+ 5.30 8.70
P18 K 31,400 -4.70 .3.50 3.10 4.70 8.20
P 20K 32,650 -6.15 3.56 . 3.00 . 4.90 8.50
P22 K 34,680 -8.55 3.50 -3.30 5.40 - '8.80°
P24 K 36,450 -4.90 4.85 3.32 6.05 8.30
P26 K 38,450 - ¢ -7.90 3.90 3.97 5:70. 9.30
P 28K 40,220 -5.65 . 5.88 4.61 -6.00 9.30
P 30 K. 42,220 -9.55 - 6.00 4.30 6.80 9.70
P32 K 44,220 -1.730 5.30 4.70 6.90 10.10
P 34K 46,220 -2:90 6.70 6.00 -8.20 -10.10
P 36 K 48,220 ~2.25 6.90 5.80 9,00 10.80
P38 K 50,220 -0.20 9.70 6.60 10.90 10,80
Pasag River - Bebe San Esteban Cutoff Channel
PAO K .0 -3,05 -0.54. - 0.15 2.45 1.40
PA 2 K . 2,000 -4.70 -0.32 0.10 1.55 1.45
PA4 K - 4,000 -5.85 -0.40 0.00 1.58 1.16
. PA 6K 6,000 ~6.60 0,00 0.00° 1.50 1.00
PA 7.5 K 7,500 ~5.00 -0.35 -0.20 1.25 1.02
BC O K: . 9,000 . ~5.60 0.83 - -0.20 2.15 3.15
BC 2K 11,000 -6.82 - 0.80 :0.50 3.00 2.13
BC 4 K © 13,000 - -6.82 0.40 0,50 2.80 2.95
BC 6 K 15,000 -6.76 1.73 1.35 3.71 4.05
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Table 2.2 {2) EXISTING LONGITUDINAL PROFILE OF
PAMPANGA RIVER, BEBE SAN ESTEBAN
CUTOFF CHANNEL, LABANGAN FLOODNAY
AND MAASIM RIVER

o Elevation (m)
Station Distance Lowest '

No. (m) Channel -~ Ground : . Levee . |
: . bed Left Right . Left . Right

Labangan Floodway - Angat River

L - 17K -0 . -6.00 0.50 . 0.50 - -
L-15K 2,000 . =575 0.50 0.50 - -
L-13K 4,000 . -5.25 0.50 - 0.50 - -
L-11 K 6,000 -4.,75 0.50 6.50 - -
L- 9K 8,000 -4,25 0.90 0.90 - -
L - 7K 10,000 -3.75 1.40 1.40 - -
L - 5K 12,000 ~3.25 1.85 1.85 - -
L - 4K 13,000 -3.20 2.50 3.15 3.60 -
L- 3K 14,000 -2.39 2.80 3.565 5.00 -
L- . 2K 15,000 -4,60 2.60 3.65 5.52 ~
L - 1K TG;OOO- -3.98 2.70 3.50 5.90 -
L 0K 17,000 -3.09 3.75 4,00 6.32 -
A 0K 17,200 -2.70 - 4.60 6.60 -
A 2K 19,000 -2.58 = 4.30 5.20 8.35 -
A 4 K 21,000 -2.76 6.10 - 5,65 8.97
Maasim River
M 0K 0 -1.70 5.60 6.20 6.00 -
M1 K 1,000 -0.72 5.70 5.40 5.75" -
M 2K 2,000 -0.79 5.40 5.30 6.35 -
M -3 K 3,000 1.45 5.65. -5.50 6.45 -
M 4K 4,000 1.37 4.25 5.00 5.45 -
M 5K 5,000 2.32 4.50 5.00 6.64 -
M 6K 6,000 . 2.11 5.20 6.55 7.25 -
M 7K 7,000 1.86 5.30 6.70 7.45 -
M 8K 8,000 2.68 6,70 6.50 7.60 -
M. 9.K 9,000 2.15 6.85 7.75 8.00 -
M 10 K 10,600 2.33 8.00 8.20 8.35 -
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Table 2.3 (1)  CONSTRUCTION COST FOR CHANNE! IMPROVEMENT
- OF PAMPANGA RIVFR _

E Probab111ty : 3/100 ‘
Stretch T Man11a Bay - Sullpan
Ttem Unit Oty Unxt Pr1c§ éP} Amgun; E g iﬁﬁ
. Cayj1 Work
- Preparation (72), L.S
- Embankment 33 _ . x _
Pampanga D-R ' .103m3 1,120 5,900 5,500 6.61 b.16
- Pampanga D-L ]03m3 1,210 5,900 5,500 7.14 6.66
Pampanga M-R ' 103m3 760 5,300 6,500 4,03 4.94
- Pampanga M-L ' ]O3m3 730 5,900 5,500 4,31 4.0¢2
Bagbag Right 103 3 590 2,900 5,500 3.48 3.25
Bebe R. : 103 3 1,460 . 5,300 6,500 - 7.74 9.49
Labangan R, 10°m” 2,290 5,900 5,500  13.51] 12.60
Sub-total o 26.82 47,12
- Excavation '

‘Pampanga POX - pg - 4K 103 3 10,630 5,900 2,200 62.72  23.39
Pampanga P - 14 - pok  10%n° 11,840 5,900 2,200 69.80  26.05

Sub-total o 13258 49.44
- Revetment ~om 1,500 67 760  0.10 1.14
- Outlet | | : o ' .
Type A nos ~ 11,823,000 3,149, 82 3.7
Type B . nos 7 478,000 739, 888 %’gg 2'}?
¥ypekc hos 2+ 267,000 - 399000 - 053 0.80
ntake of f1shpond . nos 26 28,000 42,000 878 1.03
_Repa1r_0f Existing Culverts L.S = . -1.60
Sub-total S o ' _ . 6,82 11.80
- Other roads to be replaced L.S . : - 0.80 3.20
- Miscellaneous (15%) LS 1 29.92 17.81
Total | ' 230.09  138.44
Right-of-Way
- Land S S | _
Paddy field B class ha 415 “ 15,000 - 6.23
Fish pond ha 1,450 - 20,000 @ - 29.40
- House B - ~ nos 2,200 - 12,000 - 26.40
- Others S | 2.67
- Total | - ' . 14.70
. Contingency (15%) - - . 34.41 30.31
. Eng. & Administration (6%) - - 15.82  13.95
Grand Total ' 280.32  247.38
T . 527.70
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Table 2.3 (2) CONQTRUCTION COST .FOR LHANNEL IMPROVEMENT
OF PAMPANGA RIVER

Probability : W = 17100

Stretch @ Sulipan - Candaba ° . ‘
S T ; " Unit Price Amount B X 106"
_ Item N _ Unit - Q'ty F e L.c. F.C. L.cC.
1. Civil Work | S | o

"~ Preparation (7%) L.S o : 12.52 8.43.

* - Embankment - 33 R _ _ _ _
Pampanga Right ' 103m3 1,850 5,300 6,500 9.81 12.03
‘Pampanga Left 103 3 1,440 5,900 5,500 8.50 7.92
Maasim ‘R. 103 3 870 6,100 6,500 5.31 5.66
Bagbag R. : T03m3 350 5,900 5,500 2.07 1.93
Angat R. 107m 140 5,900 5,500 0.83 - 0.87
Sub-total -  26.52 28,5

- Excavation 3 3 o _ _
Pampanga R. 10 21,070 5,900 2,200 124.31 46.35

- Revetment m 2,500 67 760 - 0.17 1.90

- Qutlet ' - - _ :

- Type A _ nos 1 1,823,000 3, ]49 000 1.82 3.15
Type B _ o : nos 7 478 000 739 ,000  3.35 5.17
Type C ' nos 1 267,000 399,000 0.27 0.40
Repa1rs of existing. cuiverts L.S. ‘ ‘ 1.00 4.00

_Sub-total 6.44 12.72

- Br1dge . o S C

.Railroad : m 250 39,900 47,100 ~ 9.98 A1.77
Highway ; m 50 . 53,200 62,800 2.66 - 3.14
Prov1nc1a1 Road _ m 510 13,300 15,700 . 6.78 8.01
‘Sub-total . - | N - 19.42° - 22,92

- Other Roads to be replaced | L.S. | S 2.00  8.00
- M1scel1aneous (15%) LS. : 28.72 . 19.37

Total . : . 0 220.10° 148.20
2. R1ght of Way 3 ' '

- Land - . - . 5
Paddy f1e1d A class “ha 51 Ce - 20,000 - 1.02
‘Paddy field B class ha 620 - - 15,000 - 9.30
Fish pond - L.S. - - - - 0.60

‘= House : ~mnos., 4,510 - 15,000 - 67.65

~ Others . L.S. o ' 6.73
Total o | : 85730

3. Contingency (15%) _ | 33.02 - 35.03
4. Eng. & Administration (6%) | - | | 15.18  16.17
Grand Total | | - . 268.30 284.70

: : _. . : ’ 553.00
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Table 2.6  DECREASE IN FLOOD DAMAGES WITH FLOOD CONTROL

BY MEANS OF CHANNEL IMPROVEMENT

(Basic Plan with 100-yr. Desjgn Flood)

(Decrease in.Average Annual
Flood Damage)

_ Unit
Item Unit Q'ty Price  Amount
- (P) (P1,000)
Below Su11pan,'Ca1ump{t
~ Damage. to:Paddy and Fish . = .
‘Paddy (Rainfed) ha 1,360 3,890 5,290
Potential to be Paddy F1e]d ha 1,950 1,550 3,023
Fishpond ha 4,090 3,889 15,906
Sub-Total : : 24,219
- Damage-to Private Properties house 1,950 3,000 5,850
- Damage to Public Facilities 17,550
(300% of Private Properties)
- Sub-Total . 47,619
- Indirect Losses (5% of above) 2,381
- Total _ 50,000
South Candaba Swamp
—_Damaée to Paddy
Irrigated Area - ha .- 660 . 8,415 5,56h4
Potential to be. Irr}gated Paddy ha 2,830 5,209 14,742
~Sub-Total o - - , 20,296
- Damage to Private Propert1es house 970 3,000 2,910
- Damage to Public Facilities - ' s 8,730
- Sub-Total ' 31,936
- Indirect Losses (5% of above) 1,597
- Tota1 33,533
North Candaba Swamp
- Damage to Paddy (Rainfed) ha 3,420‘ 3,890 13,304
- QOther damages {35% of above) 4,656
- Total 17,960
‘Grand Total 101,493
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Table 3.1

© SUMMARIZED WORK QUANTITIES

(Stepwise Plan with-éonyr.‘DéSigH Flood)

88

_shuice gate

IV - 36

Stretch .
Unit Candaba Below Total
Sulipan Sulipan
1. Excavation of Lowawafer;Chanhe] _ .
- Length KM 8.0 22.6 40,2
- Volume ' k ¥ _
Pampanga R. 103m3 16,590 15,890 32,480
2. Embankment of New Levee _ _ _

- Length KM 35.3 61,7 -97.0
Maasim R. KM 8.9 - - 8.9
Pampanga R, KM 17.6 il.2 - 48.8
01d Pampanga R, KM - 5.5 5.5
Bagbag R, K. 3.8 1.3 5.1
Angat R. KM 5.0 - 5.0

- Labangan R. KM . - - 23.7 . 23.7

- Volume - 103m3 1,700 3,620 5,320
Pampanga R. 103m3 850 1,810 '
Maasim R. 103m3 550 <
Bagbag R. 1033 260 340
Angat R. 103m3 40 ;-

Labangan R. 103m3 - 1,470
3. Embankment of Heightening B _' _
- Length _ KM 12.8 22.8 - 35.6-
Pampanga R. KM - 12.8 7.4 - 2052
Bebe €.0.C. KM - - 15.4 5.4
- VoTume 103m3 360 990 1,350 -
*Panpange R. 103m3 360 330
Bebe' C.0.C. 103m3 - 660
. Embankment of Base Mound o |
- Length KM, . 17.6 31,2 _
- -~ Volume 0% 14,830 12,460 27,290
5. 0ut1ét " | | .
ype Aé? nos 1 '} i%
- nos _ ,
' Ty nos -{_ 2 3
- ake of fishpond S nos. - 26 26
6. Revetment K 2.5 1.5 4
7. Bridge place’ -
Remarks : Dredged mater1a1 is used for Embankment and He1ghten1ng of
' Pampanga R., Left of Bagbag R.
/1 Size of Culvert: W-5m, H-4.5m, L-42 m, 3 cell and w/sTuice gate
/2 Size of Culvert: W-2.5m, H- 2.5 m, L 48 m, 2 cell and w/flap &
- sluice gate _
/3 Size of Culvert: W-2.5m, H-2,5m, L~ 48 m, 1 cell and w/flap &



Table 3.2 NATER-LEVEL HYDROGRAPH ‘OF DESIGN FLOOD

WITH 20-YEAR RETURN PERIOD

I4a§iter Lev_é} '(EL. m)

](";]T‘;" “Panpanda River Labangan Floodway
: Sta. P 20K Sta. P 0K Sta. L - 4K
0 1.02 0.00 0.00
6 0.54 0.51 0.51
12 0.53 Q.51 0.52
18 0.64 0.57 (.56
24 0.94 0.68 1 0.65
30 1.56 0.91 0,86
36 2.44 1.33. 1.32
42 2.93 1.61 1.6]
48 3.37 1.89 1.91
54 3.72 2.10 2.16
60 4.00 2.27 2.37
66 4,20 2.42 2.53
72 4.3] 2,41 2.58
78 4.0 2.43 2.60
84 4.55 - - 2.51 2.65
90 4,83 2.62 2.78
96 5.37 2.90 3.04
102 5.88 3.16 3.37
108 6.24 3041 3.61
114 - B.42 3.50 - 3.76
120 . 6.54 3.60 3.84
126 6.67 3.62 3.92
132 6.79 3.68 F.03
138 6.90 3.77 4.10
144 6.99 -3.85 4,17
150 . 7.05 3.87 . 4,22
156 7.09 -°3.88. 4.23
162 710 3.87 4.22
168 -7.10 3.86 419
174 7,100 3.80 4,12
180 - 7.10: 3.78 4,09
"~ 186 7.10 3.75 4.07
182 - 7.06 - 3,74 4.03
198 7.01 3.67 3.98
204 6.93 3,62 3001
210 6.83 3.55 3.82
216 6.71 -3.48 C3.7e
222 6.57 -3.34 3.61
278 6.39 3.24 3.47
234 6.18 3.10 3.3
240 - 5,78 2.84 3.04
246 5.18 2.49 2,61
252 4.53 2.13 2.16
758 3.84 1.75 1.78
264 "3.56 1.66 1.68
270 3.35 1.60 1.58
276 3.10 1,46 1.42
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Table 3.5 LIST OF EXISTING:CULVERT

N ) T
Locat]@p ) WX H % Cell Remarks

I. Pampanga R. Right Side

1. P 26K + 1.900 m 1.0 x 1.0 %1
2. P 28K + 1,400 m 1.5 x 1.5 x 1
3. P 22K+ 300 m 1.5 x 1.6 x 1
4. P 20K + 1,800 m. 1.0 x 1.0 x 1
5. P 6K + 1.600 m 2.5 x 2.5 x6 W/ Gate
6. P 2K+ 1,000 m 1.6 x 1.5 x1
7. P 2K+ 600'm 1.5 x 1.6 x 1
8. P 0K+ 700m 1.0 x 1.0 x 1
9. P OK - 200 5.0 x 4.0 x 3 W/ Gate
II. Bebe £.0.C. Right Side _
10. “BC 6K - 250 m 1.0 x 7.0 x 1
11. "BC 6K - 1.000 m 1.0 x 1.0 x 1
12, BC 6K - 1.500 m 1.0 x 1.0 x 1 :
13. BC 4K - 300 m 2.5 x 2,5 x3 W/ Gate
14. BC 2K + Om 2.0x 2.0x2 W/ Gate
15. BC 2K - 600m 1.0 x 1.0 x 1
16. BC 2K~ 1.500 m 2.0 x 2.0 x2 W/ Gate
17, BCOK - 700 m . 1.0 x 1.0 x 1
18. BC OK - 1.300 m 1.5 x 1.5 x 1
ITI. Maasim R. Left Side : _ : _
19.- M 6K+ 800m 075 x 1.0 x 1 W/ Gate
20, M 4K+ 100.m 2.3 x 2.5x 1 !
21. M 1K+ 600 m. 2.3 x 2,5 x1 "
IV. Pampanga Left Side
22, P 24K + 1.600 m 2:5x 2.5x1 . W/ Gate
23. P 24K + 200 m 1.2 x 1.2 x2 o
24, P 18K+ 1.000 in- 2.5 x 2.5 x 3 "
25, P T4K + 1.800 w 2.4 x 2.4 x 3 "
26, P 12K + 1.300 m 2.4 x 2.4 x3 !
V. .Bebe C.0.C. Left Side o
"27. BCHK+ © Om 1.5 x 1.5 x 1 .
28, BC4K - 400 m - 2.0 x 2.0x 2 W/ Gate
29, BC 2K+  Om 2,0 x 2.0 x 2 W/ Gate
30. BC 2K - 1,300 m 1.5 x 1.5 x 2
31. BCOK - 300m 1.0 x 1.0 x 1
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Table 3.6  QUANTITY OF OUTLET CULVERT TO BE CONSTRUCTED

Number of Outlet

Stretch Type A Type B Type C  Total
Maasim R. : - 2 1 3
P28k -P 10k - 4 4
P 10 k - Angat R. 1 ] - 2
Sub-Total = | [ 1 9
Labangan R. L= 3 1 4
Calumpit Pocket Dike - - B 1
P6k-POKk - -
POK-P 14k - Y T 4
Sub-Total - T 7 4 10
Total = 2 14 3 19
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Table 3.7  LOCATIONS OF PROPOSED REVETMENT

Length of Revetment

Location (n)
1.° Stretch between Candaba-Sulipan
P24 k + 1000 m Left side 400
P22 k Right side 400
P12 k Left side 300 -
P12 & Right side 300
P10 & N Right side 400
P8k +500m Left side 400
P8k +500m Right side 1300
Sub-Total | 2,500
2. Stretch below Sulipan
P o k+ 900m Left side 400
P-2k Left side - 400
L Ok + 300 m Right side 400
L 4k + 500 m Left side . 300
~ Sub-Total 1,500
3. Total. 4,000
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Table 3.8(1)  UNIT COST FOR PAMPANGA RIVER IMPROVEMENT WORKS

e e Total

Item Unit O () (P)
~ Earth Works
1. Excavation (Mechanical) cu.m 2.9 4.3 7.2
2. Excavation (Manual) cu.m - 6.2 6.2
3. Dredging . cu.m 5.9 2.2 8.1
4, Embankment (D=50 m) /1 cu.m 5.9 5.5 1.4
5. Embankment (D= 300 m) /2 cu.m 5.3 6.5 11.8
6. Embankment (D=1.5 km)/3 cu.m 6.2 7.5 13.7
7. Embankment (D=3.0 km)/% cuam 7.1 8.7 15.8 -
8. Backfill (Mechanical) cu.m 3.5 2.9 6.4
9. Backfill (Manual} - ©ocu.m - 8.6 8.6
- Structural Works
10, Concrete class AA cu,m - 630 630
“11. Concrete class A : cl.m ' - 514 514
12, Concrete class B cu.m - - 372 372
13. Concrete class C cu.m .o 229 229
15. Forming sq.m 6 51 . 57
16. Bar. . " ton 3,140 2,560 5,700,
17. Steel sheet pile YSP - 1/5  L.M 185 100 285
18. Steel sheet pile YSP - I1/B .M - 229 123 - 352
-19. R.C. pile {1 30 cm) L.M - 228 . 228
20. R.C. pile ([] 45 em) LM - 428 428
21. Loose boulder T - .62 62
22. Dry Masonry _ : cu.m ' - . 66 . 66
23. Wet Masonry o T - 195 195
~ 24. Bridge. for Expressway | . o LM 53,200 62,800 116,000
~ 25. Bridge for Provincial vroad ~ L.M . 13,300 15,700 29,000
L.M 39,900 47,100 87,000

26. Bridge for Highway with
- Railroad

" - Right of Way.*

27. Paddy field class A/Z - ha : - 20,000 - 20,000
28, Paddy field class B ha. - 15,000 15,000
29. Fishpond . ha - 20,000 20,000
30. House class A/S . nos. - 15,000 15,000
31. House class B ‘ ‘nos. - 12,000 12,000
Remarks: /1: Including excavation in borrow pit, compacting and hauling,

distance 50 m . '

/2: - do -, Hauling distance 300 m

/3 - do -, " 1.5 km

/& - do -, " 3.0 km o

/5: Including Pile driving, unit weight 38 kgs/m

/6 -do - ~unit weight 48 kgs/m

/7t Cropped, twice per year for along the Maasim R.

/8:  Compensation cost for the large building such as school and

church is assumed as about 10% of total compensation for
‘houses.
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Table 3.8(2)

UNIT COST OF CULVERT AND REVETMENT

Unit Price(?)

Concrete pile 30 cm

320

T s : Amount (P)
Ftem unit QA e R e
. Culvert type A

- Concrete A cum 1,700 - 514 - 878,940

- Concrete B cu,m = - - 372 - -

= Concrete C cu.m 124 - 229 — . 29,400

- Form sq.m 4,840 6 5] L 29,040 246,840

- Bar - . o ton 1M1.2 3,140 2,560 349,170 284,670

- Steel sheet pile I L.M. - 185 100 - -
'(N==38'kgs/m§ _

- Steel sheet pile IT L.M. 570 229 123 130,530 70,110
(W=48 kgs/mg R - . :

- Concrete sheet pile L.M. 350 - 228 - 79,800

- Concrete pile 30 cm L.M. - - 228 - R

- Concrete pile 45 ¢m ‘L.M. 1,300 - 428 - 556,400

- Excavation by Equ. cu.m 9,500 2.9 4.3 27,550 40,950

- Excavation by cu.m 1,000 - 6.2 - 6,200
Manual : TR '

- Backfill by Equ, cu.m 1,000 3.5 2.9 3,500 2,900

- Backfill by Manual cu.m 680 - 8.6 - 55850

- Dry Masonry : sqg.m 365 - 20 - 7,300
t=30 cm ' Lo :

- Wet Masonry sq.m 910 - 60 - - 54,600
t=30 cm _ o _

- Concrete £ =30 cm sg.m 1,090 - 69 - 75,210
Sub-Total 539,790 2,339,070

- Gate - L.S. 980,000 340,000

~ Other (about 20% - L.S. 303,210 515,930°
above) _ _ o
Total 1,823,000 3,194,000

. Culvert type B

- Concrete A cti.m 426 - 514 - 218,960

- Concrete B cu.m - o= 0 372 - L

- Concrete C cu,m 50 - 229 S 11,450

- Form’ sq.m 1,150 6 51 6,900 57,500

- Bar ‘ ton 27.6 3,140 2,560 86,660 70,660

- Steel ‘sheet pile I  L.M. - 252 185 100 46,620 25,200
(W=38 kgs/m) . - :

- Steel sheet pile 1T L.M. - 229 123 - -

- {W=48 kgs/m) _ : -

~ Concrete sheet pile 'L.M. 96 - 228 - 21,890

- L.M., - 228 - 72,960
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Table 3.8(3)

UNIT COST OF CULVERT AND REVETMENT

Unit Price(F)

T : : Amount{F)
Item Unit 0%ty —p—T7F, FET LG
~ Concrete pile 45 cm L.M. - - 428 - -
- Excavation by Equ. cu.m. 2,200 2.9 4.3 6,380 9,460
-~ Excavation by cu.m 300 - 6,2 - 1,860
Manual ' _ ‘ S '
- Backfill by Equ. cu.em 580 .5 2.9 12,030 1,680
- Backfill by Manual cu.m 300 - 8.6 - - 2,580
- Dry Masonry sq.m 422 - 20 - 8,440
t=30 cm _ :
- Wet Masonry ' sq.m 486 - 60 - 29,160
t =230 cm _
- Concrete t=30 cm  sqg.m - - 69 - -
Sub-Total 148,590 531,800
- Gate -0 LS, 350,000 80,000
- Other (about 20% L.S. 79,410 117,200
of above) ' '
Total 478,000 739,000
. Culvert type C _
- Concrete A' . Clm 235 - 514 - 120,790
- Concrete B cu.m - - 372 - -
- Concrete C cu.m 23. = 229 - 5,270
- Form _ sSq.m 550 . 6 . 51 3,300 28,050
- Bar . . ton 16,5 3,140° 2,560 - 51,810 42,240
- Steel sheet pile I ~ L.M.. 190 185 100 35,150 19,000
(W= 38 kgs/m) - 5 : . :
- Steel sheet pile II L.M, - 229 123 - -
(W= 48 kgs/m) . : . , -
- Concrete sheet pile L.M. 62~ 228 - 14,140
- Concrete pile 30 cm . L.M, 160 -~ - 228 - 36,480
- Concrete pile 45 cm L.M. - - 428 e -
- Excavation by Equ. cu.m 500: 2.9 4.3 1,450 2,150
- Excavation by cu.m 0 - 6.2 = - 430
Manual. - IR R S
- Backfill: by Equ. . cu.m 200 3.5 2.9 700 - 580
- Backfill by Manual cu.m - 150 - 8.6 - 1,290
- Dry Masonry sq.m 165 - 20 - 3,300
t=30 ecm , _ o : .
- Wet Masonry SQ.m 225 - - 60 - 13,500
t=30 cm .
- Concrete t =30 cm sq.m - - 69 - -
Sub-Total 92,410 287,220
- Gate : L.S. 130,000 50,000
- Other (about 20% L.S. 44,590 61,780
of above) : _
Total 267,000 399,000
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Tablée 3.8(4)  UNIT COST ‘OF CULVERT AND REVETMENT

Uﬁit Price(?) Amounf(?)

Ttem L Unit @ty Sy FiC Loc
Revetment
- Excavation cu.m 21 2.9 4.3 - 60.9 90.3
D-300 M {(Mech.) '
- Excavation cu.m 3 - 6.2 : - 18.6
(Manuat) _ _ '
- Wet Masonry’ : SqQ.m 6.7 - 59 - 395.3
- Loose Boulder cu.m 3 - 62 - 186.0
Apron -
- Other {about 10% 6.1 69.8
of above) :

Total | 67.0 760.0
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Table 3.9(1} CONSTRULTION COST FOR CHANNEL IMPROVEMENT
- OF PAMPANGA RIVER

Probability: W - 1/20 .
Stretch : Masantol-Sulipan

I

. , Unit Price Amount P x 106
[Item unit Oy EE LC..  F.C. T ILC.
1. Civil Work

- Preparation L.S. 8.92  5.33

-~ Embarkment ; o - : :
Pampanga R. (D-R) 103m3 . 660 5,900 5,500  3.89 3,63
Pampanga R. (D-L) 103m3 710 5,900 5,500  4.19 3,9
Pampanga R. (M-R) 103m3 330 5,300 6,500 1.75  2.15
Pampanga R, {M-L) T03m3 440 5,900 5,500 2.60  2.42
Bagbag R. S103m3 340 - 5,900 5,500 2,01 1.87
Bebe .€.0.C. R, 103m3 300 5,300 6,500 1.59 1.95
Bebe C.0.C. L, 103m3 . 360 5,300 6,500  1.91 2.3
Labangan R. 103m3 1,470 5,900 5,500  8.67  8.05
Sub-Total 26.61  26.32

- Excavation R . _ o
Pampanga (Down) o 103m3 - 7,410 5,900 2,200 43.72° 16.30
Pampanga (Middle) 103m3 8,480 5,900 2,200 50,03 -18.66
Sub-Total T 93.75  34.96

) QUt]éﬁ e s ] 1,823 3’}5 , 1.8 3
Type A - nos - e _=g ’§§§ - §’§§§ é 3

_ _ , o= . FARENS: Vi 139, :

RV Y SRy & 133 353 0
Intake of fTSh pond] nos 26 28,000 42, 0,72 1.08
Repair of existing L.S. _ 0.40 1.40
culverts o - L
Sub Total | R S 6.82 11,68

- Revetment .~ m 1,500 67 . 760 0.100 1.14

- Other roads to be LS. o 0.80 '3.20

- replaced Lo _ : S

- Miscellaneous L.S. = o 20,42 12.79
Total - | 5 o - 157.42 94,78

2. Right of Way (ROW) - '

- Land .. ‘ R . R
Paddy field 8 c]ass ha -318 - 15, 000 - .77
Fishpond ha 1,339 - 20,000 - 26.78

- House nos, 2,150 - 12,000 - 25.80

~ Other CLSe - | 2.65

- Total ' - . 60.00

3. Contingency 15% - 23.51  23.06
4, Eng. & Administration 5% 10.89 10.64
Grand Total = | ©7191.82  188.48

' 380.30
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Table 3.9(2). CONSTRUCTION COST FOR CHANNEL IMPROVEMENT
OF PAMPANGA RIVER

Probab1]1ty W= 1/20

L Stretch : Sulipan - Maasim R.
et tr e : L . N . TESSTTR . 1 . ‘bl -
| Lton - Unit.  Q'ty F_gn1t.Pr1fec(P) FAgount.(x118'T
Civil Work .
- Preparation ' L.S. _ B 8.94 5,75
- Embankment ' 3 3 , ; :
Pampanga R. :{R) 103 3 360 - 5,300 6,500 1.91 2.34
Pampanga (L) 3m3 850 5,900 5,500 5.02 4.68
Maasim R. (L) _ 103 3 550 6,100 6,500 3.36 3.58
Baghag R. -~ (L) 103m5 260 5,900 5,500 1.53 1.43
Angat R. (R} 10%m 40 5,800 5,500 . 0.24 0.22
Sub-total S | | 12.06 12.25
- Excavation '
Pampanga R. 10%7 16,500 5,900 2,200 97.88 36.50
Sub- tota1
- Qutlet _ _ TR _ _
Type A : nos 11,823,000 3,194,000 1.82. 3.79
Type B : - nos - /478,000 739,000 3.35 5.17
Type C ' s A 267,000 399,000 * 0.27 0.40
Repair of existing culverts L.S - : 1.00 4.00°
Sub-total . , 6.44 12,76
~ Revetment | m o 02,5000 67 760 0.17 1.90
- Bridge R R ‘
“Railroad m 40 39,900. 47,100 1.60 1.88
Highway ' m- 30+ 53,200 [ 62,800 .-1.60 +1.88
Provincial road n - 450 13,300 15,700 . 5.99 . 7.06
“Sub-total - 9.19 10.82
- Other roads to be replaced L.S. _ 2.00 8.00: -
- Miscellaneous  {15%) L.S. o _ 20.50 13.12
Total | - 157.18 - 101.70
. Right of Way ' '
- Land _ - : _
“Paddy field A class ha - 46 - - 20,000 - - 0.92
. Paddy field B class ha 515 - 15,000 - 7.73
Fishpond ha 30 - 20,000 - 0.60
- Hqué : - nos 4,510 - 15,000 - 67.65 .
- Others L.S. - . 6.60
Total - = | | - 83.50
. Contingency (15%) - 23,58  27.70
. Eng. & Administration (6%) = 10,84 - 12,70
Grand Total § _ 191.6? . 2§S.OO
- _ 416.6
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Table 3.10  ESTIMATED MAINTENANCE COST.

OF DREDGING WORK

_'Item Unit Amount_
1. Inflow of Sediment
from Upstream '
Bed Load (Qg) in 103m3/yr Al
“Suspended Load (Qg) in  103m3/yr Nn3i2
Total (Qr) in 103m3/yr 758
2. Sediment in Downstream |
Bed Load (Qg) dep. 103n3/yr 4543
Suspended Load (Qg) dep. 103m3/yr 28514
Tota]I(Qf) dep. - . 103m3/yr 330
3. Unit Cost:for-Dredging Work - p/md 8.1
4. Annual Cost © P106/yr 2.67
Remarks -
Llﬁ._(QB) in

163 t/km?/yi X 7,270 km2

59 t/kmZ/yr x 356 km

T 2.65 t/m3 x (1-0.4) X 0.06 %

=45 x 103 m3/yr
:/2: (QS) |

2.65 t/mdx (1-0.4) -

163 t/km2/yr % 7,270 km. X 0.94 + 59 t/km2/yr X 356 kn?

= 7.3 x 10%3/yr

/3 It is assumed all of transported bed TOad from upstream is

sedimented in downstream,

2,65 £/m3° x (1 0.4) 2.65 t/m3 x (1 0 4)

x 0.04

% (.96

/4: It is assumed 40% of transported SJspended load from ups tream

is sedimented in downstream.
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Table 3.11  ECONOMIC CONSTRUCTION COST
FOR FLOOD CONTROL PROJECT

(Unit: p10%)

Ttem

_Plan with 20-yr Flood

F.C.

L.C.

.' Cost fok Civil Norks

Cost to be deducted from
Item 1 o

A.

Embankment of'SetSéék Lovee

B. Profit of Contractor
C'.
D. Sub-Total

Tax of Cohtractor

Cost to be added to Item 1

A.

B

C.

E%cavation‘of Labangan F.

.- Compensation, Contingency,

Eng. and Administration
Sub~Total

Economic Construction Cost

314.52

14,
- 68.
_ o3
331

.04

195.76

12.70
19.48 |

38.02
13.90
87.12
101002

. 258.76
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 Table 3.1@ 'DECREASE IN FLOOD DAMAGES WITH FLOOD CONTROL
BY: MEANS OF CHANNEL IMPROVEMEN : . :

(Stepw1se Plan w1th 20 yr De31gn F1ood)

Unit; .

{Decrease in Average Annua]
Flood Damage) ;

Ttem Unit  Q'ty Price Amoﬁﬁt'
{(P) (P15000):
. .BéTow Su]ipans Ga]Umbit ’ N
‘Damage  to. Paddy and F1sh A T I
~Paddy (Rainfed) - ha 1,150 3,800 4,474
Potential to be Paddy: F}e]d; ha 1,660 - 1,550 2,573
Fishpond: ' ha 3,900 3,889 15,167
Sub-Total - _ ' ' - 22,214
‘Damage to Private. Propert1es house 1,730 ~ 3,000 5,190
Damage' to Public Facilities : s 15,570
(300% of Private Properties) S
Sub-Total . 42,974
Indirect Losses (5£ of above) 2,149
- Total : : ' 45,123
South Candaba Swamg |
Damage to Paddy . S S .
Irrigated Area " ha - 530 8,415 4, 460
Potential to be Irr1gated Paddy ha 2,400 5,209 12,502
Sub-Total o 16,962
Damage to Private Propert1es ' house 860 3,000 2,580
Damage to Public Facilities 7,740
(300% ‘of Private Properties)
Sub-Total 27,282
jIndxrect Losses (5m of above) 1,364
Total 28,646
.'-North Candaba'Swamp
Damage to Paddy (Ra1nfed) ha 2,180 3,890 8,480
Other damages {(35% of above) : 2,968
Total- 11,448
Grand Total

85,217
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Table 3.17(1)  CONSTRUCTION COST' FOR CHANNEL
IMPROVEMENT OF PAMPANGA RIVER
FIRST PHASE - ALTERVATIVE-3

| Item C Unit fQ“ty' U?1E PF1CE_EP2 ﬁmgunt (P 65 :

1. Civil Work _

_ —Preparatwon R

" ~Embankient ’
Pampanga
Pampanga
Pampanga
Pampanga
Pampanga

- Pampanga .
Bagbag R.

co
®
=1
=2
-y
—

P-14K-pok) 103m3 " - 660 5,900 5,500
P-14K-pok) 103m3 - 710 5,900 5,500
pok-pgk) - 103m3 3300 .5,3000 6,500 -
PeKapaKﬁ 103m3 440 5,900 5,500
P ) 10%m3. 360 . 5,300 6,500
Pgk-p2gk) 103m3- 850 5,9000 5,500
_ S 103m3 600 5,900 5,500
:Bebe C.0.C.(R) L 103m3. . 3007 5,300 6,500 -
Bebe C.0.C.{L) -~ 1033 . 360 - 5,300 6,500
‘Maasim R. C103m3 550 6,100 06,500
SAngat Rooc o 103w 40 5,900 5,500
Labangan R, - _ “103m3_ 1,470 5.900 5,500
Sub~total - -~ o - : 38,
-Excavation . . - I -
Pampanga R. (P -14k-pook) 103m3 5,053 5,900 2,200 29.8]
- -Pampanga R.(P ok pak) " " 103m3 3,385 5,900 12,200 19,97
-Pampanga: R. (Pgk-p2gk) :103 3 4,095 = 5,900 2,200 24.16
Sub--total , o ) ' - 73.94 -

 =Dutlet - : : : : o : o
- Type A . © 7 nos, 2. 1,823,000 3, ]94 000-' 3.
- Type . B ’ .. nos 14 - 7478,000 “°739,000 '6.69
~Type © . nes 3 - 267,000 399,000 -0.80
Intake of flshpond _ nos 26 28,000 42,000 0
- -Repair of existing - ‘
culverts - L.S. : . 1.40

“Sub- tota] . S : ' e S l12.54
‘--Other voads to be _ ' R -
rep1aced ; L.S. _ . 1.54 6.16
_M1sce1]aneOUS 5% | f .. 20:33  15.38
o oTotal Y 156,61 118.80
2. R1ght.of-way S -

~ -land T S L
o Paddy field A class‘._ cha o260 . 20,0000 - 0,50
" Bielass | ha 458" - . 15,000% - 6.87
_=F1shp0nd. C. ocha 7o 783 - 20,0007 - - 15.06
~~House A . oo mes. 2,481 - 15,000 - 37.2]
Lo _B: : hos. 1,183 - 12, 000 - 14.20
-Others =~ . L5, I o - 5,16

oy e
T S VR N R SIS . S S ) -
ot .
=

0
vard

GO 00 DL I vt L IR D
w
o

=3
e
w

—r
e
N ¥ N L
[
—

3
.20
.08
.60
a4

(=]
w
—

St
™

Total . . R o si00
3. Cont1ngency (i5) . I o 23.38 29,53

4, Eng. & Adm1n1strat1on (67 . o _ 10.63 13.49

_ 'Grand Total - . o 190.62 240.82°
) : : ’ HE : o : 431.44
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':'%abfe”é.17(z)fffc0N3TRUCT10N COST FOR CHANNEL IMPROVEMENT
B - OF PAMPANGA RIVER |

__Second Phase L
-ATternat1ve -3

o Ttem

- ounit

Q ty

“Unit Price

Améunt'ﬁ-x 106_}‘

B A.Excavat1on

'EHC1V11 work __3f;
'f“e;Preparatory L. C;

: Pampanga R,
Pampanga R. - P) _
Pampanga R. (U) -

- Sub-Total :

"?fRevetment

- Br1dge .
 Railroad

- Highway - ,
; Prov1nc1a1 road
- Sub- Tota]

 'f:Road to be repTaced

: 1"M1sce11aneous_(154)

- Totdl.
. R1ght of Nay

g Paddy field A c1ass 

Paddy field B c1ass
F1shp0nd SR

- House f
House

:;f Other ;
TotaT

3:_C0nt1ngency (]57

) _ .

om
10 m
10 m

LSt
L.S.

ha

ha -

: h_a

nos.
nos.

4, Eng. & Adm1n1strat1on (6%)

ECﬁGrand Tota]

3,827
4,005
12,495’
19,047
. 4,000

f.;gd.'
L300
a5

o

S 37h

616
2,029
L 967

F.C.

5,900

5,900

5,900

39,900
53200
132300

67

L.C.

;2 200'

2,200

¢ :2 200
.]flysoff.

:4??10Q *;:
62,800
15,700 -~

20,000
115,000
120,000
12,000

- F.C.

~d 2%

120,59
© 157.99

T
L0
192,80

L.C,

4,37

7.54

8.85
27,49

43.88
3.0

$1.88
- 1.88°
©110.82

 5.04

9.93
77.08

0.42

"5.63

12.32

© 30,44
11.60

1409
64.50
21.23
9,85
172,66 -

365.46
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Table 3.19 ANNUAL CONSTRUCTION COST
FOR FL.OOD CONTROL PROJECT

: ' o . . (Unat ?106)
I1st Phase - . . - 2nd Phase _ Nhole Phase R

. e e e
DW= OO ——00 —~

L.C, F.C. L.C.. - F.C. - L.,C. F.C. . Total
Alternative - 1 _
Tst yr. 9.9 4.3 9.9 4.3 14.2
ond yr. 45.9 36.5 45:9 36,5  82.4
3rd yr. 53.9  45.5 53.9 45,5 99,4
4th yr, 47.9  44.2 - 47.9 44.2 92,1
5th yr. 41.6 38.6 7.9 . 4.4 49.3 . 43.0
~ 6th yr. 25.8 22.5 38.1 © 36.7 63.9 59.2 . 123.1
7th yr. 44,9 45,2 44,9 . 45.2.. 90,1
8th yr. - 40.8 44,3 40.8. 44,3 85.1
9th yr. 35:7. 38,9 357 38.9 74.6
10th yr. : ' _ 21.3 22.3 21.3 22.3. 43.6
Total 225.0 191.6 - 188.5 191.8 413.5 383.4  79.7
Alternative - 2 _ .
1st yr. 7.7 4.4 7.7 4.4 12
© 2nd yr. 38.1 :36.7 38,1 . 36.7 74
3rd yr. . 44.9 45,2 44,9 . 45,2 - 90
4th yr. 40.8 44.3 40.8 44,3 . &5
5th yr. 35,7 38.9 9.9 4.3 45,6 43.2 126.
~6th yr, 21.3 22.3 45.9 - 36.5 - 67.2 58.8 126,
7th yr, . - 53.9 45.5 53.4 45,5 99,
~8th:yr, . L _ - 47,9 - 442 47.9 44,2 . 92
9th-yr. 41.6 38.6 41,6 38.6 80
10th yr. _ ' 25.8 22.5 25.8 22.5 48,
Total : 188.5 191.8 225.0 191,96 413.5 383.4 ° 79%.
Alternative ~ 3 _
Ist yr. = 9.9 4.3 9.9 4.3 14.2 -
2nd yr. ' 47.8 . 35.0 47.8 35.0 . - 82.8 .
3rd yr. 58,2 @ 45,3 58.2 45,3 © 103.5
Ath yr. 51,9 48,0 51.9 ‘48,0 95,9
5th yr. - 45.8 - 39.8 . - 18.8 . 4.4 64,6 44,1  108,7
6th'yr, -~ = . 27.2 22.3. 1-26:8 23,6 63,5 . 45,9 99,4:
Tth yr. AR 39,3 47,6 39,3 47,6 86,9
8th yr. S 39.9 0 47 39,9 47.10  87.0
9th yr, . L CL 28.4 . 35,1 28,4 35.1 63.5
10th yr. 0 o 20,0 350 -..20,0. 35,0 55,0
© 190,60 72,7 0 192.8 - 413,5 383.4° 796.9

Total - - | . 240,

v - 67
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‘Table 3.22 BREAKDOWN OF ENGINEERING COST
FOR FLOOD CONTROL PROJECT

(Unit: . P103)

: 1]Itém:

N “Foreign “Tocal

Currency Currency * Total
. Topographic Survey - 2,000 2,000
Geological “Survey - 500 500
Hydraulic Model Test - 500 500
. ‘Engineering Consultants 21,770 5,450 27,220
Engineering & | - 14,550 14,550
“Administration Expenses . - : k
Total 21,770 -~ 23,000 44,770
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:Tab1e'3.25

' ESTIMATED WORKABLE DAYS

Sundays_& H01{days '

_ SUNDAY AND HOLIDAYS ‘IN PAST 3 YEARS AND

i | S I {Unit: _day)
Year CJF N A M- J. A S 0 N D. Total .
979 5 4 4 7 5 5 6 4 5 4 5 7 6l
j980 5 4 5 7 5 6 5 5 4 4 57 62
1981 5 4 5 6 7 5 5 5 6 4 7.7 66
Estimated WOrkabTe Days; : o

Year  J F M A M J J A S 0 N D Total

Waifing . L o e

days . 1 1 2 1 11 13 16 23 16 11 4 4 103
Sunday and - ' | R . :
Holidays 5 4 &6 7 6 6 & 5 5. 4 6 7 65
Non-work . E : SR SR o .
days 6 5 7 & 17 19 21 28 21 15 10 11 168
Workable f :‘ S | ' - _
days 25 ‘23 24 22 14 1110 3 9 16 20 2 197
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Table 3.26 . HOURLY PRODUCTION OF CONSTRUCTION EQUIPMENT

Hourly Production

. 3 Edu%pmeﬁt o

éuljdozér' 20 t class  D=20m 45
;;,B§}]dozér' 20t class D =50m 40 w3

BuT1dozer M tclass D=50m 28w

Bu]iaozér_ 7 t.ciass | D = 20 m . 24 m?

_ SapkhOg 0,67m3 _;24'm3

Dragline 0.6 m3 24 3

Dumptruck - 6t class. D =500m 18 md

| D=1.0 km 123

D= 3.0 km 8 m3

Dumptruck .8 t class D = 500 m 2

| | D= 1.0 kn 18 m3

: D'=:3.0 km 12 m

Vibration Roller 1t 10wl

Vibraﬁion Roller 2i5 t 30 -m3
Vibration plate Compactor o 2.5 md

Concrete Mixer (0.4 ) a3
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Table 3.27  REQUIRED CONSTRUCTION EQUIPMENT

Equipment,

Capacity

100 kVA-

'-Requihed_Nbé.
-Dredger. PS 800 with dischﬁrgé 4n
" pipe 8 km

Anchor Barge ;. | 2
Tag Boéf - 4
Bulldozer, swamp 20 t class 22'
~do- : _ ::]$:t class 5
“do- 7 t class 10
Béckhbe (Qith attachment)'i 0.6 m3 12
Amphibious Excavator . 0.4 m3 4
ﬁumptfutk: 8t | 28
Vibration Roller 2.5 t 10
do- | 1.t 30
Vibratioan1ate Compactor 80 kg 20
Concrete Mixer 0.4 m3. 4
Ordinary Truck 4.t 4
Truck Crane 20 t'  1
' Seryicé Caf ._ _ 6
Submergible Eump #1560 - 20
Diesé]'Geﬁerétor 4
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Fig. 2.2 - DESIGN FLOOD DISCHARGE BISTRIBUTION ON DOWNSTREAM
~+~ (Plan with 100-yr. Flood D1scharge)

(Unit"ms/éeé)
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. =] r-b:\ . : .
- Sulipan E Angat R
, -9
Masantol ' (P-8K); '-(L- (0K)
W.L. = o _
— - 2 5 2
6,800 : @ 28
} ) —_ ™ O
Bebe C.0.C.] | | =&
"°|I(P0K)V | o
.H(PMK) - 15K)
" Manila Bay_
Method-2 E Pampénga_R. (P-14K = P OK) —--urwn- W1den1ng and Excavat1on
: Bebe €.0.C. —==mwommmmm oo He1ghten1ng '
2 : : _
b 8 South Candaba
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S'uh'pan D‘ 950
WL, = 6.02 _ _ (2400)
/(P 8K (L OK
Masanto1 '_f" : {_ -( : )
W.l. = 4.8, '
: >,
! _C [5s]
21 53
w0 - O
o T O
L A3
[ T
_J .
(L - 15K)

Manila Bay ‘
w79



ATMIEN KOLITHZH007 “TONOLLTMLELN Wedvr

AONLS IAIVAVINOD ¥04

INJANOIV Q25008

. ROLLYALSTEN OV NOLLVORIEN “WHOLLYN
SHUOH, 21TAN IO AXLSININ

S3adWHA THL 20 MENdTY FHL

..
wWaZ 1 ! 9 fo .
: - #D2G - -

: e 35D TOOIL

BRI - - - 71 -1 B, qnag

A UK  p e PIOYRI0

& W . SPOOK, LA - HoMS

EE] PUCHBL  x e Appog 3%

. ot D34y 9500

e HRL 10

e U1 LOGSICHUN] MO

m s Dt ) JICTY col

A o d OV IS

v JRV-TLILIE YN )

bt Buryaiubs-
e w983 -

- posotig.  Buyspg
. aNzo37

| NYd A3d

= ot o "
v &7 - .
- - 1) .
Lo B s t
= Vo

: . o SN Al
2 QOHL3W- ONY 1 QOKLIW 40 INFWNDITY TINNYHI dIATY G3NNYId-

80

Iy -



| AONZEY NOLWMIA00T TYNCLIVIEEI N NYvr

"1 -AGRISIA LVAWENGD ¥02
_(202.3928 ¥ OVSW. 40
" I NOLLDIS-SS0H0- JaS0c0ud

LD2A0Nd. INFNATTEASA 20 VONSENYY

1 NOLLVEIEININGY. NOLLYORZ! TYNOLLYN
_SATAHDTH @ SHE0M DN 30 AUISING

S2NIdMIiHG 3HL 30 DI18NdB 3HL

woas gy . QBE 002 ool . B 001
EILETS : .

|

3 TR

i

HE Vd

. N -
(EET M S : TN \ .

Y0 vd

1-QOH1IK 40 NOTLO3S-SSO¥Y OINNY1d :?..N ‘BLdg

r

% Gl

Pt @

i‘ -d
_|||111||;|'||11|t|

BUA:




AN MOLBRIA00S TYHOLLYN LN Nocie™

A NS ANERO S |
i @000 T UV O
] NOILD3S-SSOMD G3S0d0Nd |

LO3P08 INFWGTTTIAS0 VIO VONTNAS

“NOLLVELLSININ GV NCLAVORSR TYNOILYN

e 3 SAWREDIH B SHHOM T8N 30 AULSINY

SNl AHL A0 N8N IHL

.ot

S Meve

- I-COHL3W 40 NOTLO3IS-SSO¥D G3NNV1d  (2)p°z “Bid

[=)
<)

- 82

TV



. %zﬁb&w&ﬂgsﬁaz&% :
OISRV ERINOD 03
S HEERSCO TR OOV
- ADFOuS INIM0TI\I0 W0 Yowed |

.1 HOHWRLSINENCR! NOLLYSIRE TVROILYN
TTY SAMRHDH B SMMOM 80D JO ARISINGN |

Sébdd B T 50 MENA3E BHL |

83

IV -

Ly 1§I]Ii | 1"! ! 1% pea o boaa

66013

l|s|l

- Azo8

§ETE TR o St - 4‘ :

gM@ | : _ 'I-00HL3W 40 NOILOIS-SSOMD GINNYTS  (£)b'z *Biy
S Gt (A ey S I e e iz : o s

s A A R o : ST i e T ST e s g . liL :




' LEGEND

e

| H3AN VS

© (100 year RETURN PERIOD)
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-

(ool

- Fig. 2.5 FLOOD DISCHARGE DISTRIBUTION UNDER PRESENT CONDITION
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HIAN OVSYd
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”Eﬁibunk_mcn? v

_tributary  W.L= 6027

CFig. 2.6 FLOOD DISCHARGE DISTRIBUTION FOR BASIC PLAN.

(PTan with 100-yr. Design Flood)

~(Unit ;s )

ARAYAT
WL=12.60

800 | sANMGUEL
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602 950 w2500 =—
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008"
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© Fig, 2.8 NET WORK OF HYDRAULIC SIMULATTON MODEL
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Fig. 3.3 TYPICAL CROSS-SECTION FOR PROPOSED LEVEE
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Fig. 3.4 STABILITY OF SLOPE
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" Fig: 3.5 SEEPAGE LINE THROUGH LEVEE
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Fig. 3.6 = TYPICAL FOUNDATION LAYER
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Fig. 3.9 RATE OF DECREASE IN YIELD OF PADDY

“DUE TO .SUBMERGENCE
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Fig. 3.11(1)
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Fig. 3.11(’2)
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:Fig 3. 11(3) FLOOD DISCHARGE DISTRIBUJth
: (Plan with 10-yr. Design Flood, First Phase Mternatwe 3)
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Fig. 3.13  METHOD OF DREDGING WORK
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