5,2.2' Duration of Equipment Use -

The possibie duration of equipment use, which is a basic condition in
deciding the required quantities of equipment, is as follows.

(1)  Average Daily Working Hours

Judging from the working conditions ‘at the site, it will be
_apprgpriate in this Project to use the equipment for one 8-hour work shift
as 1s usual in the Philippines. Within these 8 working hours, 2 hours will
be utilized for preparation and clearing aﬁay (transportation, adjustment
and maﬁntenance of equipment). Therefore, the duration of actual operation
. per day will be 6 hours, without allowing for operation stoppage due to
weather conditions such as rain.

(2) Working Days Per Year

Since*thé_equipment'is to be used on esteros and stormWater drains
(drainage'mainsloutfalls and Jlaterals), the number of days the equipment
can be operated will be affected by the quantity of rainfall. In this
connection, the number of hours of interrupted equipment operation due to
the "quantity of fainfall was standardized as below from the actual
experience in Japan. ' '

Table 5-1.-  Interruption of Operation Due to Daily Rainfalis

‘Daily Rainfall Interruption Per Day

(hours)
Less than I mm 0
1 mm to 10 nm’ 3
10 mm to 12 mm - 4.
12 mm to 15 mm 5
More than 15 mm 6

Note: Net working hours taken as 8 hours per day.

The frequency of daily rainfalls recorded in the project area for the
period from 1974 to 1988 is as shown in Tabie 5-Z.
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From the standard interruption of equipment operation due to rainfall
(refer to Table 5-1) and the records of daily rainfall in the project area
(refer to Table 5-2), the monthly interruption days in the project area are
“estimated at 8.7 days as the average value during the rainy season and
1.4 days during the dry season. 1In addition to the interruptions due to
rainfall, interruptions due to holidays/equipment repair are taken as
5 days per monfhy Taking these interruptions into account, the number of

possible equipment operation days per month is estimated as below (refer to
Table 5-3).

- Rainy Season (June to November) : 17 days.
- Dry Season (December to May) : 24 days

Making allowances for the time taken up in preparation work and
disassembly/maintenance of equipment, the number of days of equipment
Qperation during the first_year is estimated as follows. In this case,
allowances are made for an interruption of one month in the dry season for
preparation work/triat operation of equipment and for one month in the
rainy season for disassembly/maintenance. |

(24 days x 5 months + 17 days x & monthS) = 205 days approx.

‘In subsequent years, the number of days of equipment operation is
estimated as follows. Allowance is made for an interruption of one month
_in the rainy season for disaSSEmbly/maintenance.

(24 days x 6 months + 17 days x 5 months) = 230 days approx.
(3)' Total Operation Time of Equipment

The serVicé life of the large constfuction machinery to be used for
the Project (dump tfucks} wheel cranes, clamshel) rolters, etc.), according
to past records in Japan, is approximately 7,000 hours. In view of the
term of'the drainage system retrieval project (planned period: 5 years)
and the service life of the equipmeht, 5 years seem to be the appropriate
duration of use of the procured equipment.
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5.2.3 Work Volumsa

The foliowing are the work volumes for unciogging the laterals and
drainage mains/outfalls and dredging the esteros.

(1) Llaterals

Diameter of Drain . Length Work Yglume

(inch) (m) (m3)

12 - 30,846 1,092

18 44,273 3,522

24 - 94,226 13,324

30 _ 17,365 | 3,958

36 6,453 . 2,156

42 ' 661 303
 Total 193,824 | 24,355

(2) Drainage Mains/Outfalls

' Length Work Volume
C .

lass (m) (md)
Box Culvert with Rectangular Concrete . : _
Maintenance Hole, 1.5 to 4.4 m in width 15,283 55,345
Box Culvert with Circular Steel T |
Maintenance Hole, 18 inches in diameter - 4,340 12,160

Total ! 19,623 67,505
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(3) Esteros

Class | | Length Work Volume

(m) (md)
Large Esteros (Vitas, Sunog Apog) 2,920 -146,450
Small Esteros (Maypajo, Reina, Valencia,
paco, Pandacan, Tripa de Gallina) _ 10,502 73,215
Total : 13,422 219,665

5.3 Equipment Pilan
5.3.1 Method of Reﬁrieval
Laterals

There are three alternative methods 1o remove sediment 1in the
laterals.

(1) Bucket Machine Method

- Sediment is removed by introducing a bucket with wire rope into the
drains and then withdrawing it using a winch.

(2)  Manual Cleaning Method

‘ The principle of this method is similar to the bucket machine method,
except that the bucket is withdrawn by hand.  This method has been
conventibnal]y adopted in Metro Manila, but work éfficiency is extremely
low and the bucket is impossible to introduce in drains clogged completely
with sediment. | |

- {3) Water Jet Cleaning Method

.- Sediment in thé drains is broken into watery mud by pressurized water
ejected by a water jet cleaner and then sucked up by a vacuum cleaner. The
vacuum cleaner separates the water from the sediment, discharging the water
back into the drains and loading the sediment into the dump truck at the
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site. This method has the highest eff%ciency.ambng the three methods cited
unless a water supply is difficuit to obtain.

_Laterals in the city of Manila have aﬁ extremely high sediment
accumulation rate of more than 50% and the first two methods will not be
eff1p1ént in removing the sediment. As for the water'jet;cleaning method,
permission to use the fire hydrants instalied along main streets has been
obtained and this will minimize the time to supply water to the water jet
c?éaner'while increasing work efficiency. The ﬂater jet cléaning method
will also minimize the generation of foul odors during the removal and
transportation of sediment, since the vacuum cleaner separates the‘foui
water from the sediment and returns it into the drains without being
exposed to the air.

From the above consideration, the water jet c]eaning methog_wili be
employed for the retrieval of taterals. The general concept of this method
‘is as illustrated in Fig. 5-2,

Drainage Mains and Qutfalls

There are also three alternative methods to remove sediment from the
drainage mains and outfalls.

(1) Pumping Method

This method is pérformed by'using a submeréib!e sand'ﬁump or a vacuum
pump to suck the sedimént frem the drains. This is regarded as having the
highest efficiency aﬁong- the _ihrea_ alternatives unless the sediment
contains large solid materials. Furthermore, this method does not require
the closure of a stream and pumping out of water from the drains, s0. that
retrieval work can be'performed throughout the year in both the ‘rainy and
' dry seasons. It is, however, difficult to employ this method when there is
a large accumulation of garbage in the deposits that cah_ea511y:éh0ke the
suction pump. Since the sediment in existing drainage mains/foutfalls
contains a great velume of solid waste, this'methdd is not applicable.
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(2)  Dragline Method

A crane with attachments collects sediment with a dragline bucket and
then removes and dumps the sediment collected around culverts into dump
trucks at the site by the use of a clamshell bucket, Aithough work
.efficiency is lower than the'puﬁpﬁng me{hod, the dragline method is not
influenced by the contents of the sediment{and it can be employed in both
the rainy and dry seasons. It is, however, difficult to employ this method
where the maintenance hole is too small to introduce a dragtine bucket or a .
clamshell bucket_ihto the drains. ‘

(3) Manual Cleanihg Method

This method is not influenced by the content - of the sediment;
however, work efficiency is exﬁremely low and this method requires stopping
of a stream and pumping out of water from the drains for the safety of
working personnei. Therefore, this method can be applied only during the
dry season. ' '

The existing drainage mains/outfalis in the project area are
classified into two groups. One group has rectangular concrete maintenance
holes 1.5 to 4.4 m in width, and the other has circular steel maintenance
holes 18 inches in diameter. For the drainage mains/outfalls with concrete
maintenance holes, the dragline method is recommended considering that both
the dragline bucket and the clamshell bucket can be introduced into the
‘drains through the maintenance hole and high work efficiency is expected.
The general concept of this method is illustratéd in Fig. 5-3.

As for the_drainagé mains/outfalls with'stée1 maintenance .holes, it
is-véry difficult to introduce the dragline or the clamshell bucket, and so0
the manual cleaning method is the only apb?icab!e-one. The general concept
of the manual cleaning method is 111u$tfated ianig; 5-4,

Esteros

‘There are two alternative methods to dredge esteros as described
hereinafter,
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{1) :Pump Dredging Method

This method requires the use of a dredging barge equipped with
submers1b]e sand pump to suck out the sediment in the esteros. H1gh work

efficiency is expected from this method 1f the sediment to be dredged does
not contain 1arge solid materials.

(2) _Giove Dredging Method.

| This method requires the use of a glove attached to either the barge

or another vehicle. Although the .work efficiency of this method is lTower
than that of the pump dredging method, it. is not influenced by the content
of the sediment to be dredged.

~ The sediment 1in the existing esteros contains a great volume of
‘sizeable garbage, and ‘the pump dredging method, if employed, will
experience . frequent breakdowns of 1its suction pump. Hence, the glove
drédgjng method is the only applicable method to dredge esteros. Glove
dredg1ng will_be performed by the use of a pontoon barge floating on the
waterways bécause overland access 1s difficult, Two types of clamsheli
will be emploved accérding to the size of esteros.

The Estero de Vitas and the Estero de Sunog Apog have rather wide and
deep channels and the clearance of structures crossing them would allow the
passage of middle—sized dredgers with a glove capacity of 0.6 m3, This is
in canideratioh'alsn-of_the'volume to be dredged from the two esteros
which account for about 70% of the total drédging volume from esteros. The
general conceht of the glove dredging method 1s i!lustrated in Fig. 5-5.

As for the other six esteros of Maypago, Reina, Va1encia, Paco,
Pandacan and Tr1pa de Gallina, the middle-sized glove dredger with 0.6 m3
capacity cannot pass through the1r channels due to the small width/depth
~and the small clearance of crossing structures. Therefdre a smaller size
of dredger with a glove capacity of 0.2 m3 which is also easy to dismantle
and reassemb]e at the jobsite will be emp]oyed. The general concept of
this dredging method is as 111ustrated in Figs. 5-6 and 5-7. It is herein
assumed that the manuail dredg1ng method will be emp]oyed in esteros with
i1legal dwellers where the mechanical dredging method 1is deemed to be

- difficult.
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5.3.2 Required Functions of the Equipment

: Described below are the functions of the equipment for the proposed
retrieval work on laterals, drainage mains/outfalls and esteros.

Retrieva1 Hork on lLaterals

~Removal of sediment from Taterals will be done with the use of water
jet cleaners of the type commonly used in Japan. The functions of the

water jet cleaner and other machinery for the retrieval work on laterals
. are summarized as follows. .

(1) Hater Tanker

The water tanker supplies water to the water jet cleaner.

(2) Water Jet Cleaner

‘The water jet cleaner ejects the pressurized water suppiied from the
water tanker into:the lateral, breaking down the sediment into watery mud.

(3) Lift Type Dehydration Yacuum Cleaner

The vacuum tleaner sucks up the Wateny mud and separates the water
from the sediment in its tank .- The water is discharged znto the lateral
and the sediment is pumped into the dump truck at the removal site.

(4) Dump Truck .
The dump'truék hauls and dumps the sediment into the dumping site.

1Retr1eva] Hork on Dra1nage Ma1n310utfalls :
with Concrete Maintenance Holes

‘Th1s c1ean1ng work is performed by a wheel crane fitted with a
dragl1ne bucket to collect the sed1ment around the maintenance holes. Then
the - dragiine _bucket is changed to a clamsheil bucket to remove the
collected sediment from the culverts and load the sediment into a dump
truck which hauls it and dumps it at the dumping site. The functions of
the machinery required for the work are as follows.
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(1) Wheel Crane

The wheeT crane performs the work of a crane to co1lect and remove
sediment from: dra1nage mains/outfalls with - the use eof dragline and
clamshell buckets.

(2 Jig for Dragline Work

The jig fixes the wiré_ rope of the wheel crane to perform the
dragline work in the culverts.

(3) Bump Truck

" The dump truck hauls the removed sediment and dumps it at the dumping
site. '

(4) Biower
The blower ventilates the cuiverﬁ fof bérsonnei wofk.
(5) Engine Generator for Blower
The engine generator_supp]ies electric-power to the b]ower;

(6) Gas Detector {Oxygen, Combustible Gas such as Methane and Hydrogen
Sulfide)

The gas detecter secures safe working conditions in the culverts,

Retrieval Work on Dra1nage Ma1ns/0utfalis
with Steel Ma1ntenance Holes

Drainage mains and outfalls with steel maintenance holes 18 1nches 1in
diameter cannot be cleaﬁed by the 1large equipment mentioned . in
Subsection 5.3.1. Thefefore, the work is performed mainIy.by-human Jabor
with smaller equipment. The types of equipment and their functions'aré as
follows.
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(1) Submersib1eﬁ5&ﬁd Pump -

The submersible’ sand pump installed at the outlet of the culvert
_discharges all existing water after both the inlet and outlet have been
closed but before sediment removal work.

_(2) Engine Generator for Submers1blé Sand Pump

The engine generator supplies electric power to the submersibie sand
pump.. '

(3) Portable Submersible Pump

The_ portable submersible pump provided to the work personnel
discharges water staying or leaking in the culvert where personnel are
working.

(4) Floodlight

The floodlight provides lighting for personnel working in the
- culvert., ' ' '

{(5) Blower

The blower ventilates and maintains safe working conditions in the
culverts.

(6) Engine Generator for Portable Submersible Pump, F]ood11ght and Blower

The engine generator supplies electric power to the portabie
submersibie pump, floodlight and blower,

{(7) Gas Detector {Oxygen, Combustible Gases such as Methane and Hydrogen
- Sulfide)

The gas detector secures safe workihg conditions in the culvert.
(8)  Dump Truck

The dump truck hauls and dumps the removed sediment to the dumping
site. | '-
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Retrieval Nork on Large Esteros

The dredginq volume in Estero de Vitas and Estero de. Sunog Apog 1s
146 450 m3, approximately 70% of the total volume of all esteros, and the
conditions such as width, depth and clearance of bridges crossing these
esteros will not be a hindrance to the movement of a middle-sized dredg!ng
barge Therefore, a middle sized dredg1ng barge w1th a bucket capac1ty of
0.6 m3 will perform the. dredging work in the above two esteros. The
functions of the machinéry to perform the work are as follows.

(1) Clamshell Crawler

The clamshe11 crawler installed on a pontoon barge performs the
dredging work with_ﬁts 0.6 m3 clamshell bucket. Dredging_under bridges is
performed by the clamshell crawler with its 0.6 m3 dragline bucket.

{2) Pantoon Barge

The pontoon'bdrge sdppbﬁts the clamshell crawler for the dredging
work in the esteros,’

{3) Scow

The scow con515t1ng of 12 hoppers with a capacity of 2 m3 each loads -
and transports the dredged sediment from the dredging pontoon barge to the
unloading point.

(4)  Tugboat

_ The tugboat tows the pontoon barge and the sccws and alsa ass1sts in
anchor1ng of the pcntoon barge and dredging under ‘the bridges

- {5) Hydrauiic Truck Crane

The hydtdu]ic truck crane unloads the dredged sediment-from the scows
to the dump trucks.

(6) Dump Truck

The dump truck hauls the dredged sediment dnd‘ddmps it in the dumpﬁng
site, '
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Retrisval Vork oh Small Estebos

_ The dredging conditions in esteros other than the Estero de Vitas and
Estero de Sunog Apog are not suitable to_maneuver middlie-sized barges.
Also, the wheel crane with a clamshell bucket cannot dredge the esteros
directly from the maintenance roads where illegal residents have built
their houses.,_Therefore, these esteros will be dredged by the use of an
easy setup type dredging barge equipped with a 0.2 m3 clamshell crawler.
The functions of the machinery for the dredging work on such esteros are as
follows. '

(1) Hydrautic Clamshell Crawler

_ The hydhau]it clamshell crawler 1n$t&11ed on the pontoon barge
dredges the esteros.

(2) Pontoon Barge (Easy Setup Type)

The pontoon barge supports the clamshell crawler and dredging under
bridges is done by a dragline bucket, anchor winch and wire rope.

(3) Scow {Easy Sétup Type)

The scow consisting of three hoppers with a capacity of 2 m3 each
loads and transports_the dredged sediment. '

(4) Hydrautlic Hheel Crane

The hydraulic wheel crane sets up the pontoon barges and the scows at
the jobsite'ahd unioads and loads the dredged sediment from the scows to
thé dump:trucks. The hydraulic wheel crane with a clamshell bucket will
also dredge frem'the maintenance roads of the esteros.

(5)  Dump Truck

- The dump'truck hauls the dredged sediment and dumps it at the dumping
site. It also hauls the disassembled pontoon barges and scows o the
jobsite.
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(6) Gas Detector (Hydrogen Sulfide)

The gas detector secures safe working conditions by checking for any
hydrogen sulfide accumulations in the sediment. ' '

(7)  Truck Tractor-and Semi-Trailer

_The truck tractor with a semi trailer hauls the clamshell craw1ers to
the jobsite.

(8) Small Scow for Manual Dredging (Easy Setup Type)

The écow, equipped with two hoppers with the capacity of 2 ms each,
loads sediment dredged by manual labor.
_5.3;3 List of Equipment

In accordance with the study on funct1ons of equipment requ1red for
the proposed methods of retrieval work made in Subsect1on 5.3.2, the
following types and quant1t1es of equipment were selected. Equ1pment
specifications are presented in Subsection ‘5.3.4 and the details of
calculation for the quantity of equipment are in Appendix 3.

Retrieval Work on Laterals

Item No. of Units No. of Total No.
NO. Kiﬂd of Equ19ment ' _Per Group Groups _of Units

1. Nater Jet Cleaner, 4- ton,
: Truck-Mounted, 200 250 Bar, ' : '
150-20¢ 1/min _ : 1 -3 3

2 . Lift Dump Type Dehydration Yacuum
{leaner, 4-ton, Truck-Mounted,

740 mu Hg, 1.5 mS 1 33
3 Water Tanker, 4-ton, Truck-Mounted

3.5 m3 1 3 3
4 ODump Truck, 4-ton, 2.6 m3 2 3 8
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Retrieval Work on Drainage Mains/Outfalls
with Concrete Maintenance Holes

ITtem - - o ' _ No. of Units No. of Total No.
No. Kind of Equipment Per Group =~ Groups of Units

1 Wheel Crane, with 0.6 m3 and 0.3 m3
Dragline Bucket, Clamshel) and 25-ton

by 3 m Crane, Special Jig for Dragline 1 4 4
2 Dump Truck, 4-ton, 2.6 m3 2 4 8
3 Blower, ¢300 mm, 240V, 0.3-0.6KW : 1 4 4
4  Diesel Engine Generator, 20KVA, |

240V, 3-Phase, BOHz - 1 4 4
5 Gas Detector (02, CH4, HZS) i-1/4° 4 5

Retrieval Work on Drainage Mains/Qutfalls
with 18" Diameter Steel Maintenance Holes

Ttem _ No. of Units No. of Total No.
No. Kind of Equipment - : Per Group Groups of Units

1 Sub?ers1ble Sand Pump, - $100 mm, :
' /min H15 m. 1/2 . 4 -2

2 Diesel Eng1ne Generator, 45KVA, 240V, :
3-Phase, 60Hz 1/4 4 1

3 Portabie Submers1b1e Volute Pump,
50 mm, 0.12 m3/min, H10 m 2 4 8

4 Floodlight, Mercury, 300-400W,
240V, 6Hz 7 4 28

5 Blower, $300 mm, 240V, 0.3-0.6KN
6 Dieée1;£ngin9'Generator, 20KVYA,

240V, 3~Phase, 60Hz 1 4 4
| 7 Dump Truck, 2-ton, 1.4 m3 3 4 12
8  Gas Detector (Op, CHz, HpS) 1-1/4 4 5
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Retrieval Work for Large Esteros

Pontoon Bafge, 20m x 9m x 1.8m

Tugboat, 60PS, 9m x 3m x 1.5m

Hydraulic Truck Crane, 25 ton X 3m:

Retrieval Work on Small Esteros

Hydrau1ié-01amshé11 Crawler, 0.2 m3
Pontoon Barge Easy Setup Type

Scow (Easg Setup Type, 8.5m x 3.2m

" Hydraulic Hheei Crane 20- ton X 3m

Truck Tractor with Semr Tra1}er,_

Item Co
No. ~ Kind of Equipment
1 Clamshell Crawler, 0.6 m3
2
3 Scow, 15m x_6m x 1.8m;
Hopper, 2 m3 x 12
4
5
Booim, 24-25m
6  Dump Truck, 1l-ton, 6.5 m3
Item : _
No., ~Kind of Equipment
i
2
12m x Smx 1.8m-
-
l. Sm, Z2m Hopper X 3
4
Boom 19-20m
5  Dump Truck, 4-ton, 2.6 m3
6 Gas Detector {H2S)
7
11-ton
8

- Scow: for Manual Dredg1ng, Easy Setup
Type, 6m X 3m X l.5m, 2 m3 Hopper % 2
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No. of Units No. of Tota1 No.

per Group  Groups _of Un1t5
1 2 2
1 2 2
2 2 4
1 2 2
1 2 2
3 2 6

" No. of Units

No of Tota1 No.

Per Group Groups _of Un1ts
1 3 3
1 3 3
2 3 6
1 3 3
3 3 9
1-1/3. 3 4 .
/3 3 1
213 3 2



5.3.4 Specifications of Equipment

Refr1eva1 Hork on Laterals

_(1) Water Jet Cleaner

VYehicle _ 4-ton Diesel Truck-Mounted,
Left~Hand Drive

- Displacement'Pressﬁre .: | 200-250 bar

- Displacement Volﬁme 150-100 liters/minute

- Water Tank Capacity min., 1.5 m3

-Water Jet Nozzle | Five different types pf nozzle for

cleaning of lateral sizes ¢12" to
$42", in addition to one handgun
type

- High Pressure Hose o min. 80 m

(Note: Displacement pressure shall be adjustable to that of a handgun
nozzle for personal use.)

(2) 'Lift'Dhmp Typé Dehydration Vacuum Cleaner

Vehicle - : 4-ton Diesel Truck-Mounted,
' Left-Hand Drive

- Vatuum Pressure max. 740 mm Hg
- Alr Flow o 15-20 m3/min
- Discharge Pressure 0.5 to 1 kg/cm3

- Vacumn Collection

Tank Capacity | -~ min. 1.5 m3
- Suction Hose : 96" x 20 m
- Discharge Hose  $6" x5m
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- Mute Lowest Height min. 2.2 m
- Tank Lift Stroke min. 1.2 to i,B_m

(Note: Dehydrated sediment in the tank shall be dumped into dump
truck at the jobsite.)

(3) Water Tanker

- Vehicle 4-ton Diesel Truck-Mounted,
Left-Hand Drive

- Tank Capacity min. 3.5 m3

(Note: The water tanker shall be equipped with a pump to transfuse
water to the water jet cleaner.) '

(4) Diesel Dump Truck

- Loading Capacity - | min. 4 tons
- Bed Capacity. . : “min, 2.6 m3
| ~_SteeringlLocation - Left-Hand Drive

(Note: The structure of the bed shall not 1eak'water from'the dredged
sediment loaded on it. Sheet cover shall be equipped on the
bed. '

Retrieval Work on Drainage:Mainé/0utfa115f
with Concrete Maintenance Holes

(1) Wheel Crane

- Dragline

°Bucket Capacity - 0.6 m3 and 0.3 m3
°Jig for Dragline Work See Fig. 5-8
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DRAGLINE WORK

- 89 -




()

)

- C!amshe]li(0utrigger Fully
Extended, 360° Swing)
°Bucket Type
“Bucket Capacity
°Work Radius
°Dump1ng'Height

- Crane (Outrigger Fully
Extended, 360° Swing)
~ °Load x Work Radius

- Boom Length

- Rope Speed

- Traveling Performance

~°Turning Radius

Plate

0.6 m3 and 0.3 m3

min. 7 m with 0.6 m3 bucket
min. 2.5 m for 0.6 m3 bucket

min., 256 ton x 3 m
min. 10 ton x 8 m

8.0 to 9.5 m-

max. 80 m/min, more or less
min. 40 m/min, more or 1ess

min. 8 m, more or less

(the: A1l accessories includfng buckets, jig, tools and dthers to

perform the draglane, clamshell and crane shall be equ1pped on

the wheel crane.)

Diesel Dump Truck

(Same as for Work on Laterals.)

Blower

- Type

- Power Source
valtdge
°Phase
*Capacity
*Frequency

- Fan Size

Outdoor, Portabte w1th max. ¢3OO 1
X 10 m flexible duct

240V

lor3

0.3 to 0.6KW
50/60Hz

max. ¢300 am
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(4)

(1)

Diesel Engine Genarator

(Same as for Item (6), Work on
Drainage Mains/Outfalls with

Steel Maintenance Hole,)

Gas Detector

Type

4

Measuring Gas

Temperature Range

Sensor Cable Length

Power Source

Portable, Simple Waterproof with
Alarm Buzzer

Oxygen, Combustible Gas such as
Methane, Hydrogen Sulfide

0 to +40° C
Approx. 5 m

Dry Battery

{Note: One spare sensor shall be included.)

Retrieval Work on Drainage Mains/Qutfalls

with Steel Maintenance Holes

Pump

- Fluid
°Component
°Temperature

- Pump
°Type
°Bore
°Discharge
°Head

- Motor
°Capacity

Sewage and garbage
0 to 40°C

Submersible Sand
$100 mm

min. 1 m3/min
min. 15m

10-15KH -
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~ Power Source

°Phase 3
°yoltage 240V
°Frequency 60Hz -
- Cable Cabtyre, 2PNCT X 20 m
- Discharge Hose PVC, Flexible, ¢100 mm x 20 m

(2) Diesel Engine Generator for (1)
- Type - Weatherproof Bonnet

- Alternatoer

*Capacity 45KYA
°Voltage 240V
°Phase - 3 (4-wire)
°Frequency . 60Hz
~ °Speed ‘ 1800 rpm
°power Factor | . - 80%
°Cooling System | Self-Ventilation

- Diese] Engine :
“Type ' - Water-cooling

°Starting System ' Cell Motor

°Fuel o ASTM No. 2 Diesel 01}

(Note: Control Panel shall be equipped with necessary meters to
control generator and engine.)

(3) Pump
- Flisid. | |
°Component - Sewage
 °Temperature - 0 to 40°C
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(4)

Pump

°Type
“Bore
°Discharge
“Head

Metor
°Capacity

Power Source
°Phase
°Voltage
°Frequency

‘Cable

Discharge Hose

Floodlight

Type

Capacity

Power Source
®Yoitage

‘°Frequency

Cable

Holding Stand

90wer Cable

Portable, Submersible Volute
$50 mm

min. 0.12 m3/min .

min. 10 m

0.5 - 0.75KW

1 or 3
240y

‘B0HZ -

Cabtyre, VCT x 15 m

PVC, Flexible, ¢50 rm X 50 m

Mercury Lamp with  Stabilizer,
Waterproof Glove and Guard

300-400M

. 240¥

60Hz

Cébtyre, 3/c x 5 m with Waterproof

- Plug

Adjustable Height Approx. 1-2 m

Cabtyre, 3/c x 100 m with Waterproof
Socket for distribution. Seven
sockets shall be fdnstalled every

10 m in 70 m of cable.
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(5) Blower

(Same as Ttem (3), Work on
Dratnage Mains/Outfalls with
ConCrete Maintenance Hole.)

(6) Diesel Engine Generator for Items (3), (4) and (5)
- Type Weatherproof Bonnet

- Alternator

°Capacity : 20KVA

“Yoltage 240V

°Phase 3 {4-wire)
OFrequency | 60Hz

°Speed _ ~ 1800 rpm

°Power Factor . o 80% _
°Cooling System Self-Ventilation

'~ Diesel Engine

- °Type ! o Water-cooling Diesel Engine
°Starting System ' Cell Motor

°Fuel ' ASTM MNo. 2 Diesel 0il

(Note: Control Panel 'shalj_ be equipped with necessafy meters to
control generator and engine.) - '

(7) Diesel Dump Truck

- Loading Capacity - min. 2 tons
- Bed Capacity . . min. 14w
- Steering Location - LeftAHand‘Drive

- {Note: The structurefof the bed sha!i not leak water from the dredged
sediment loaded on it. Sheet cover shall be equipped on the
bed.)
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(8)

Gas DetéCtor

(Same -as Item (5), Work dn
Drainage Mains/Outfalis with.
Concrete Maintenance Holes.)

Retrieval HWork on Large Esteros

Clamshell Crawler {refer to Fig. 5-9)

- Claméhell Capacity

°Bucket Capacity | " min. 0.6 m3
°Ground Pressure - min. 0.55 kgf/cm?
*Working Radius (Swing 360°)  min. 12 m
°Digging Depth . min. 10 m
°Dumping Height | min. 3 m

- Dragline Capacity

°Bucket Capacity | min. 0.6 m3
°Ground Pressure | min. 0.55 kgf/m3
‘°Cutting Radius min. 10 m
°Digging Depth - min. 5 m.
°Dumping Height min. 4 m

°Radius at Max. Dumping Height min, 8 m

~ - Crane Capacity -

°Lifting Load x Operating |

Radius - : min. 30 tons x 3 m
- Operating Weight max. 35 tons
%_érimary Resbived weight " max. 25 tons
- Boom Léngth ' : | 18-20 m

{Note: A11 attachments to perform dragline, clamshell and crane shall
be equipped.) '
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(3)

Pontoon Barge {refer to Fig. 5-9)

- Dimension

°Length - approx. 20.0 m
°Breadth ‘ max. 9.0 m
“Depth . : 0 max. 1.8 m
°Load Draft ' max. 1.0 m
~ Anchor _ 500 kg X 4
- Anchor Wire 024 mm x 200 m X 4
- Ancher Winch - 300 kg X 15 m/min x 2
- Engine Generator ~ 100/125KVA, 50/60Hz_
- Submersible Pump 950 mn x H10 m

(the: A1l accessories such as towing and moorihg ropes: and other
pecessary 1tem5 t0 perform the work shall be equipped on the
barge.} ' ' |

Scow (refer to Fig. 5-10)

- Dimension

°tength . | approx. 15.0 m
°Breadth - max. 6.0'm
°Depth ‘max. 1.8-m
‘°Load Draft ' S max. 1.0m

°Hopper Box 2m3 x 12

(the; Tﬁe]ve.(IZ) hoppers; each with capacity of 2 m3, towing and
mooring ropes, and other necessafy items shall be equipped on
the scow.)
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JAPAN INTERNATIONAL COOPERATION AGENCY
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(4) Tugboat (refer to Fig. 5-11)

- Dimension

°Leﬁgth o approx. 9.0 m
°Breadth | approx. 3.0 m
°Depth _ | max. 1.5 m
*Main Engine 60 ps

°Anchor SyS{em_ 1

°Navigation Light 2

(Note: cher necessary jtems to perform the work shall be equipped on
the boat.) -

(5) Hydraulic Truck Crane
- Crane Capacity (Outrigger

Fully Extended, 360° Swing) min. 25 ton x 3 m
min. 45 ton x 12 m

~ Boom Type Telescopic

- Boom Length
°Basic - _ 10-11 m
°Max imum 24-25 m

(Note: The hydraulic tfuck crane shall open the bottom of the hopper
at unload and load the dredged sediment from the scow to the
duimp truck., All other necessary items to perform the work
shall be equipped on the crane.)

(6) Diesel Dump Truck

- Loading Capacity ' min. 11 Tons
- Bed Capacity . . min. 6.5 m3
- Steering Location Left-Hand Drive

(Note: The structure of the bed shall not leak water from the dredged
- sediment loaded on it, Sheet cover shall be equipped on the
bed. ) '
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DIMEMSIONS
LENGTH 9.0 0n
= {P.P) 800
- |BREADTH 2.80a|
|DEPTH 1.20a
LOAD.DRAFT 0.8 0n
MAIN ENGINE 60 7S

THE PROJECT FOR THE RETRIEVAL OF FLOOD | E _
PRONE AREAS OF METRO MANILA -~ Fig. 5-11 STANDARD TYPE OF TUGBOAT

JAPAN INTERNATIONAL COOPERATION AGENCY _
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Retrieval Work on Small Esteros
(1) Hydrautic Clamshell Crawler (refer to Fig. 5-12)

- Clamshell Capacity

°Bucket Capacity o min. 0.2 m3

°Cutting Radius min. 5.0 m

°Dumping Height min., 2.5 m

“°Radius at Max. Dumping Height min. 3.0 m

°Max. Digging Depth min. 4.0 m

°Ground Pressure ' min. 0.3 kgf/m2
- Range of Swing .. 360°

- Operating Weight max. 7 tons

- Dimension at Transportation
_°Overall Length | max. 6.5 m
°Overall Width max. 2.5 m

" (Note: A1l necessary items to perform the dredging work shall be
'equipped on the hydraulic clamshell crawler,)

(2) Pontoon Bargé (Easy Setup Type, refer to Fig. 5-12)

- Dimension |
°Length. approx. 12.0 m
°Breadth ' max. 5.0 m
°Depth . ' ~ omax. 1l.8m
°Draft' ' max. 1.0 m
-Anchor o 300 kg x 4
- Anchor Wire | ¢16m x 100 m x 4
- -Anchor Hinch : 1300 kg x 15 m/min x 2
- Engine Generator . 70/85KVA, 50/60HZ x 1
- Belt Conveydr with Hopper 1
- Submersib]e Pump $50mm x 1
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(3)

(4y

.~ Dragli

{Note:

Scow (Ea

~ Dimens
°Lengt
°Bread
°Depth

- Hoppef

(Note:

ne Bucket 0.3m3 x 2 or 3

The pontoon barge shall be easy setup type to assemble and
disassemble at the jobsite. The disassembled parts shall be
loaded on the 4-T dump truck. The anchor winch shall perform
the dragline work under bridges with 0.3 m3 bucket. All

necessary items_to perform the-dredging’work-sha]l be equipped
on the barge.)

sy Setup Type, refer to Fig. 5~13)

ion

h ' approx. 8.5 m

th max. 3.2 m
max. 1.5 m

Box ' 2mdx 3

Three'hoppefs, each with 2 m3 capacity, towing and mooring
ropes, jig for dragline work and other necessary items to

“perform the work shall be equipped on the scow. The scow
- shall be easy setup type to assemble and disassemble at the

Hydrauli
- Crane

{Outri
°Liftd
Radiu

jobsite. The diassembled parts shall be loaded on the 4-T
dump truck.)

c.wheel Crane
Capacity

gger Fully Extended, 360° Sw1ng)

ng Load X 0perat1ng B

s : min. 20 ton x 3 m
min, 7 ton x 7 m
min. 5 ton x 9 m
min. 3 ton x 12 m
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(Without Outriggers, Stationary, 360° Swing)
°Lifting Load x Operating -
Radius _ o min. 7 ton x 3 m
o min. 5 ton x 6 m
min. 3 ton x 5 m

(withbut Cutriggers, Creep, 360° Swing)'
°Lifting Load x Operating '
Radius _ _ min. 5 ton x 5 m
min. 3 ton X 5 m

- Boom Type . Telescopic

- Boom Length
°Basic 7-8.5 m
°Max imum 19-20 m

- Traveling Performance _
°Traveling Radius min. 5 m, more or less

- Number of Seat. _ 1

~ C?améhell Bucket
°Type ' . Hydraulic
°Capacity ‘ min, 0.3 m3

(Note:' The'hydrau1ic wheel crane shall open the bottom of the hopper
and Toad the dredged sediment into the ‘dump truck.  The
hydraulic crane with clamshell bucket shall dredge esteros
from maintenance road. A1l other necessary items for the work
shall 'be equipped on the crane.)
Diesel Dump Truck

(Same as Item {4), Work on Laterals.)

- 1056 -



(6) Gas Detector

Type - Portable, Semi-Waterproof, with
A]arm‘Buzzer

- Measured Gas Hydrogen Su]fidg
- Temperature Range 0 to +40°C
- Power Source 7 :_ Dry Battery

(Note: One spare sensor shall be 1ncfuded.)
(7)' Diesel.Truck Tractor and SeminTrailér
- Loading Weight min. 11 tons
- Steering Location Left-Hand Or1ve

(Note: The semi—trai]er shall load the hydraulic ;1amshe11 crawler on
“its bed.) | |

(8) Scow for Manua) Dredging'(Easy_Setdp Type, refer to Fig, 5-14)

- Dimensions . _
°Length - approx. 6.0 m
°Breadth _ max. 3.0m
°Depth = - . max. 1.5 m
°Braft ' _ ‘ max. 1.0 m

- Hopper Box N L 2 m3ﬂ¥‘2'

(Note: Two=hopper5,_eachiwith 2_m3'Eapatity; towing and mooring ropes

' and other necessary items to perform  the work shall be
installed on the scow. 'The SCoW shall'be an eaéy setup type
to assemble and disassemble at the jobsite."The disassembied
parts shall be loaded on the 4-ton dump truck.)

- 106 -



HOPPER HOPPER
. D ‘;!l Ir r]
2o il i i Lwl
- Il“\ .f) \\ A — ®)
TR 7N S O &
- lommmmmad o Neeae ool ) / Eg g .
6 .00
(e TS
8 Tl e B
ST A o

’—"’,_—-“ 2m 2m 14 . O

o Sl O

T =y e e e e

N / i o

\oom 7 Ry
DIMENSIONS

LENGTH 6.0 00
BREADTH 3.008
|pEPTH 1.2 04
LOAD.DRAFT abt 0,90a
HOPPER BOX({IZa') 2 fC

THE PROJECT FOR THE RETRIEVAL OF FLOOD
PRONE AREAS OF METRO MANILA

Fig. 5-14 STANDARD TYPE OF SCOW FOR .
MANUAL DREDGING AT SMALL

JAPAN INTERNATIONAL COOPERATION AGENCY

ESTEROS

- 107 -



5.3.5 Mode1 tmplementation of Retrieval Work

Aim of Model Implementatien

“The proposed retrieval work for the existing dra1nage channe1s and
drains will require a rather big organization for simultaneous aperation of
the various types of equipment wh1ch 1nc1ude more than 80 units of
construct1on mach1nery. Soph1st1cated technical ski11s w111 aiso be
required in the operation of the equipment such as the ad;ustment of water
pressure ejected from the water jet cleaner, disassembly/reassembly of
easy-setup type dredgers, etc. The mechanized retrieval work is regarded
as a sort of pilot project in the Phitippines, since the Government of the
Ph111pp1nes has inadequate knowledge regardlng the operat1on and
ma1ntenance of the equ1pment to be procured under the PrOJect. Hence, in
order to maximize the work eff1c1ency ‘of equipment and avoid accidents that
might occur -during operat:on, it has - been decided to carry out actual
retrieval work in a model area, as a part of the Progect with the aim of
transferring knowledge concern1ng operation and ma1ntenance as agreed upon
in the discussions with the Ph111pp1ne.guvernment officials concerned.

The model area nas been selected as the area most urgently requiring
retr1evai of the exxst1ng drainage channels and drains and which will
contribute to the immediate reductlon of flood damage. Flood damage
reduct1on is also a1med at by the Model Imp?ementatxon, together with the
transfer of technical know}edge.

preconditions of Model Operation

ATl the equipment, with the exception of equipment to be used in the
manual dredglng work 1n areas of 111ega1 r951dence along the m1nor esteros,
will be used in the Hodel Imp]ementatiml area. Retrieval work will be
executed by Japanese contractors and superv1sed by Japanese consultants who
have sufficient experience in carrying out the same type of work as that to
be jmplemented under the ProJect.

Technica] know1edge will be transferred to the selected personnel
listed below from organ1zat1ons under the Nat1one1 Capital Region (NCR),
Department of Public Works and Highways (DPWH), who will be responsible for
the operation and maintenance of the equipment to be procured. |
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Flood Control and Water Supply

Sect1on,.MaWhtenancé Division, NCR : 145 engineers
- NCR North Manila Engineering District : 24 engineers
-~ NCR South Manila Engineering District : 44 engineers
- NCR Regional Equipment Service "~ 1+ 125 engineers

Term of Modél Implémentatinn

Horking conditions for the retrieval of dra1nage channels and drains
vary greatly between the rainy season and the dry season. During the rainy
season, whi;h usually continues from June to November, increased water in
drainage channels and drains will hamper the work and cause long work
'interruptinns. ‘This is especially true in drainage mains/outfalls with
steel ‘maintenance holes that require manual cleaning which is very
difficult to carry out in the rainy season. During the dry season, on the
other hand, working conditions are better and the work efficiency of
equipMent is’ eXpetted to increase. To mlnimlze ‘the decrease of work
efficiency in the rainy season and to max1m1ze the efficiency in the dry
season, the Model Implementation w1th its aim of transferring technical
knowledge regard1ng the operation and maintenance of equ1pment will need to
be carried out both in the rainy and dry seasons with varied working
cond1t10ns. : ' |

The first shipment: of equipment is expscted to érrive in Mani]a by
the middie of the'dhy season (around February),'assuming that equipment
protuiementnwill take two months. The equipment is, however, intended for
manual unclogging work on drainage mains/outfalls with steel maintenance
holes and does not include large construction machinery. The first siage
‘of Model Implementation will take place immediately after the_deliveby of
- equipment, but it can be executed only in the dry season. Therefore, the
term of.thenfirst_Modél Imp]ementation is assumed to be about four months
from the time of equipment delivery up to the end of the dry season.

_ The second shipment of equipment consisting' méin1y of large
construction machtnery is expected to arrive in Manila at the beginning of
the rainy season (around June), assuming that equipment procurement will
take six months. Considering that the term of Model Implementation should
cover both the rainy and dry seasons, the second stage of Model
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Imp]ementation is assumed to continue for about seven months starting
inmediately after the delivery of equipment up to the first month of the
dry season. The term of the second stage of Model Implementation w111 need
to include about one month for. preparation work and initial test operation
of the construction machlnerya Accordingly, the actual retrieval work of
the Model Imp1ementat10n w111 pe executed 1n the remain1ng six months.

Standard Nork Vo1ume of Model Implementation

The standard work volume per day 15 calculated as shown in Table 5-4
on the basis of the total number -of work days for 5 years (see
Subsection 5;2.2)_"and s cof%eéponding. total ~ work volume (see.
Subsection 5.2.3). - |

Table 5-4. Standard Work Volume Per Day

Yotal Total Work  Standard

Work Item ' Work Volyme grk Volume

| : o pays () per day)
Retrieval of Laterals -~ . - 1,128 24,355 2.6
Retrieval bf‘Dra{nage'Maanleutfal?s . . :
with Concrete Ma1ntenance Holes _ 1,125 - 55,345 - 49,2
Retrieval of Drainage Hains/Outfal1s' . R
with Steel Maintenance Holes _ 720% . 12,160 16.9
Retrieval of large Esteros 1,125 - 146,450 130.2
Retrieval of Small Esteros '.: 1,128 73,215 . 65.1

Note *: Work can be doné'in_the'dry season only.

The standard work volume .of the Model Implementation is thén
calculated as shown in Table 5-5 on the basis of the term of the Model
Implementation and the above standard Wdrk volume per day.
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Table 5-5.  Standard Work Volume of Model Implementation

Term of Model

. : Implementation
Work Item (month)

Total Standard

Dry  Rainy
Season Season

Work Work Volume
Days (m° per day)

Retrieval of Laterals : 1 5
Retrieval of Drainage Mains/Outfalls | |
with Concrete Maintenance Holes 1 5
Retrieval of Drainage Mains/Outfal]s

with Steel Maintenance Holes - 4
Rétrieva1 of Large Esteros 1 5

~ Retrieval of Small Esteros _.' 1 5

109 2,354

109 5,363
96 1,622
109 14,192
109 7,095

Sites and Work Volume of Model Impiementation

The sites for Model Implementation were arranged to be in (1) areas

regularly visited by floods (see Subsection 4.3.3)

. (2) areas with dense

populations and a high level of socioeconomic activity, and (3) areas

without"administrétive'problems such as difficulty i

h the necessary removal

of illegal dwellers., In addition, the sites were selected on the premise

thétfthe actuatl wbrk‘volume of quel Implementation
standard’mode?-work volume mentioned above. From th
" following were decided on as the sites of the Model

- Retrieval of Laterals - K

- Retrieval of Drainage Mains/Outfalls
 with Concrete Maintenance Holes

- Retrieval of Drainage Mains/OQutfalls
with Steel Maintenance Holes
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is almost equal to the
ese considerations, the
Impiementation.

13 laterals in Paco and
Sta. Ana drainage areas
with total length of
16,140_m ~ {refer to
Table 5-6) '

Estrada with length of
597 m, and Remedios
with length of 1,355 m

Vito Cruz with length

“of 400 m



- Dredging of Large Esteros - Vitas with length of
| I 1,800'm from.river
mouth

~ Retrieval of Smali Esteros "+ Paco with length of
758 m from Paco

Pumping Station

Table 5-6. Laterals for Model Implementation

Length (m) by D1ameter (1nch)

Item Name of Street i2 30 36 42 Totai
1 Pedro Gil, Paco 1650 = - © 1650 -
2 Mendiola Extension, Paco . 300 . 300
3 Estrada, Malate 450 . 500 950 .
4 Vito Cruz, Sta. Ana 2150 2150
5 South Avenue, Sta. Ana . 540 540
6 South Superhighway, Sta. Ana : 1500 1500
7 Dart, Paco ‘800 800
8 M. Guanzon, Paco o 1300 _ 1300
9 Q. del Pilar, Paco a0 00
10 Taft Avenue, Ermita 450 1500 450 2400
11 Dr. J. Quintos, Sr., Paco o - 250 o 250
12 Remedios, Malate - . 150 : - 150 300 .
13 Roxas Boulevard : - 3100 - 3100
‘Total ‘ ' 0 2490 13050 450 150 0 - 16140

Work Yolume (m3) : ' 0 204 1903 (103 49 0 . 2260

The s1tes of the Model Impiementation and the1r draxnage areas are as
shown in F1g. 5-15. By using all equipment to be supp]ied on these
stretches during the term of  the Model Implementation, the actual work
volume to be. achieved by the Model Implementation will amount to
approximately 10%'0f'the total work volume, as shown in Table 5-7. |
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Table 5-7. Work Volume Achieved by Model Imp]gmentation

(1) dork Volume (2) Total

S Achieved by work  (1)/(2)
Work Item Model Imple- Volume
menta§1on 3
{m2) (%)
Retrieval of Laterals 2,260 24,355 9.3
Retrieval of Drainage Mains/Qutfalls
with Concrete Maintenance Holes
- Estrada _ 563
- Remedios ' 1,355 |
Subtotal | | 5,001 55,345 9.0
Retrievﬁ]lof Dfainage Mains/Outfalis ; ‘ _
with Steel Maintenance Hole 1,600 12,160 13.2
Dredging of Large Esteros 14,000 146,450 9.6
Dredging of Small Esteros ' ' 7,000 73,215 9.6
Tota)l . 29,861 o 311,52% 9.6

5.4 implementation Plan
5.4.1 Implementation Policy and Points of Note

Items to be 'implemented under the Project can be divided into
procurement of the equapment and the 'on'site Model Implementation.
Equ1pment to be procured includes 1arge construct1on machinery and
customized vehicles requirlng specid} orders. A period of 4 to 6 months
will be necessary from the time the order is made to the time of del1very'
in Manila, The time requzred for procurement will vary accord1ng to the
type of equipment, and since the Model Implementat1an using the equipment
procured will be greatly affected by the weather conditions in the rainy.
season, delay in the arr1val of the equipment in Man11a may prec1p1tate
alterations to the. schedule of the HModel Implementation. In this
connection, a rational plan for project 1mpiementat10nf.has to be
established by carrying out an adequate adjustment between the term for
procurement and that of the Model Implementation, | ' '
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Various types of work using large construction machinery will be
integrated with each other in the Mode) ImpEeméntation. requiring careful
schedule control and adequate safety measures, There 1is also the
possibitity that problems such as generation of foul odors and noise will
occur during the déposit'removaI work and transportation of the deposits
removed to dumping. sites. The on-site supervisors will be required to take
appropriate actions concerning these environmental problems.

The aim of the Model Implementatfon is not merely to achieve the
targets‘that-have been set but also to effect transfer to the Philippine
governmental agencies of technology associated with the management and
operation, as well as maintenance, of the equipment. There is then a need
to maintain close contact with the Philippine governmental agencies to
achieve this end.

5.4.2 Construction Supervision Plan

In accordance with .the contract, the consultant will invite bids on
behalf: of the Department of Public Works and Highways. During the term of
on—site_ﬁodel Impiementation, the consuitant will also send to the site a
permanent supervisor, who is well acquainted with the details of the
Projecﬁfand has adequéte'technicai expertise to give'directions and carry
out adjustments of  the work and who will work for the f{ransfer of
techho?ogy invoived in the_operation.

5.4.3 Equipment Procurement Plan

Equipment required under the Project is not manufactured in the
Philippines and will have to be imported from abroad. Equipment to be
procured consists of customized vehicles '(water jet cleapers, vacuum
cleaners, etc.), dredging vessels and dump trucks, and the number of these
types of eduipmeht will add up to over B80. The Model Implementation using
all these types of equipmeﬁt needs to be quickly impiemented after the
equipment's arrival in Manila and deiays'in arrival may greatly affect the
'schedufe Lof the Model Implementation as & whole. It will not be
appropriste to transport the equipment in several shipments and it fis,
therefore, inappropriate to divide the locations of prdcurement hetween
Japan and a third country.
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Construction machinery in use in the Philippines at present includes,
besides Japanese products, those produced in ‘the United States of America
and Europe. There is little difference in the pr1ces of these machines,
howéver, and Japanese products being the most comnonly used, it will be
most advantageous to use Japanese produéts for the Project - when
considerations are made.for'fUthre repairs and maintenance. There has been
no specific request from the Govermnent of the Philippines for procurement
of equipment from a third country.

In view of the above, all equ1pment w111 be produced and tested in
Japan, exported to ‘the Ph1!ipp1nes by sea and, after landing in the
Philippines, be delivered to the equ1pment storehouse of the DPWH at
Libertad 1n the city of Manila. '

5.4.4 Implementation Schéduie

A provisional schedute for the entire prnject 1mpiement1on is given
in Fig. 5-16. As shown in the figure, the detailed design will be carried
out by the Japanese consulting firm for 1.5 months after the Exchange of
Notes. Thereafter, the first shipment of equipment is scheduied'by'the
middie of the dry season, assuming that equipment procurement will take
about two months.. The first equipment is, however, intended for manual
unclogging work on drainaQE'mains/ouffalls with steel maintenance holes and
does not include ¥a|ge construction mach1nery. " The first stage of Mode1
Imp]ementation will take place immediately after the de11very of equ1pment
and continue for_about four months {refer to_Subsection 5.3.5})..

The second shIpment of eQuipment consist1ng mainly of large
constructzon mach1nery 15 expected to arrive 1n Hanlia around the beg1nn1ng

of the rainy season (arcund June 1990), assuming that equ1pment procurement_--'

will . take six monpths, The second stage of Model Impiementataon will
continue for about seven months startang 1ﬁmed1ate1y after the de11very of
‘the equ1pment, ‘The Model Imp1ementat1on will cover all kinds of the
proposed retrieval work with the except1on of the aforesa1d manual
unclogging work for drainage mains/outfalls with steel maintenance holes.
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5.4.5 Scope of Work

The work to be Undertaken by both governments are summarized as
follows, '

Work by the Government of Japan

(1)  Supply of Equipment

(a) Equipment for Dredging Esteros

- Clamshell Crawler with Pontoon Barge 5
- -Scow ¥ | 10
- Tugboat _ 2
- Hydraitic Truck Crane 2
~ Hydraulic Wheel Crane - _ 3
- Dump Truck 15
- Truck Tractor with Semi-Trailer 1
- Appurtenances Tot

“(b) Equipment for Unclogging Drainage Mains/Outfalls

Wheel Crane with Dragliné Bucket,

Clamshell and Crane o 4
- Submersible Sand Pump Set with Diesel
Engiﬂe'Generator : ' 2
- Dump Truck ' | 20
- Appurtenances . | lot

(3) Equipment for Unclogging Laterals

-Water Jdet Cieaner
Lift-Dump Type Dehydration Vacuum
Water Tanker
- Dump Truck
Appurtenances _ | i

Q. M W o W
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(2)

(1)
(2)
(3).

(4)

(5)

(6)

Model Implementation
{(d) Retrieval of Laterals : 13 ilaterals in Paco

and Sta. Ana drainage
~ areas with total
length of 16,140 m

{(b) Retrieval of Drdinage Mains/Outfalls : Estrada with length
with Concrete Maintenance Holes of 592 m, and Remedios
with length of 1,355 m

(¢) Retrieval of Drainage Mains/Outfalls . : Vito Cruz with length

with Steel Maintenance Holes of 400 m
(d) Dredging of Large Esteros : Vitas with length of
' 1,800 m from river
mouth
(e) Retrieval of Small Esteros : Paco with length of

758 m from Paco
Pumping Station

Work by the Government of the Philippines

To prepare the pboject dumping sites.

Toe prepare the storghouses for project equipment.

'To provide- facilities for electricity, water supply “and other

incidentals.

To bear the commissions of the Japanese foreign exchange bank for
banking services.

To arrange tax exemption and customs clearance of equipment at the

port of d1sembarkat1on.

To accord Japanese nat1onals whose services may be required in
connect1on with the supply of the equ1pment -and the services under
the ver1f1ed.contract such facilities as may be necessary for their
entry into the Philippines and stay therein for the performance of
their work. '
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(7)

(8)

(9)

To exempt Japanese nationals from customs duties, internai taxes and:
other fiscal levies which may be imposed in the Philippines with
respect to' the supply of the eguipment and services under the
verified contracts.

To maintafn :and use properly and effectively the facitities
constructed and equipment procured under the grant aid.

To bear all the expenses, other than those to be covered by the grant

~aid, necessary for the construction of facilities as well as for thg

transportation and instaiiation of the equipment.
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CHAPTER 6. - PROJECT EVALUATION AND CONCLUSION

6.1 .lImpact of Project

The following are the effects expected when the Project is completed

and the proposed retrieval of existing drainage channels and drains is
accomplished.

(1)  Economic Impact

The Study on Flood Control and Drainage Preject in Metro Manila being
conducted at present by JICA has confirmed that the existing drainage
system in the city of Manila and its vicinity can convey stormwater of a
;lﬂéyear return period. This'capacity, however, has deteriorated due to the
deposits and garbage blocking the drains causing inundation by stormwater
in wide areas over a long period of time.

The 'fldods have caused extensive damage to houses and public
bu11d1ngs, 1nterrupt10n 'of the operations at workplaces, and d1sruption of
comnunication and transportation networks. In accordance with the
-aforesaid study, probable flood damage was estimated as shown in Table 6-1.

Table 6-1. Probable Flood Damage

Flood Return Period = Inundation Area Damage Value

{year) | (km?) : {million pesos)
2 8.7 . 495
3 10.7 634
5 13.4 _ 797
10 17,1 1,061
Annual Average Damage ' . | 282

Upon_cdmg]etfon of the retrieval work, the existing drainage system
in the 'éity of Manila and its vicinity will be restored to handle
stormwater .of’ up to a 10-year return period. This will result in the
reduction of inundation damage to an area of approximately 17 km2, which
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corresponds to about 30% of the total area of the c¢city of Manila and its
vicinity, and savings at an annual average of approx1mate1y 280 m11110n
pesos which can be used in other worthy projects.

(2) ‘Social Impact.

Great beneficial effects on society are expected'from the completion of the
Project.,

- Inundations due to stormwater lasting over long per1od5 of time
have aggravated sanitary problems such as occurrences of infectious
diseases. - Reduct1on of stormwater inundat1on5 through
jmplementation of the Project will lead to a sanitary environment
which will in turn contribute .to the improvement of 1living
standards and stabilization of people's livelihood.

- Every year dur:ng the ra1ny season, stormwater inundations occur
over periods of one week to, in some cases, one month in the city
of Manila and its vicinity, =resulting _1n disruptions of the
transportation network. Imp]eméntatién of the Project will solve
this prObIem and contribute to the stabiljzation of economic
activities.

- Deposits in the existing drainage system contain a large amount of
garbége which serves as the source of foul odors and is a breeding
ground for insects causing infectiaus diseases.  Besides the
reduction of inundation démage, the removal of deposits in the
existing drainage system'wil?’iéad-to the improvement of living
conditions.

6.2 'Cbnc}usion

As explained above, the Project is expeéted not only to be very
effective in reducing damage due to fioods in the CIty of Manila and its
vicinity but also to contribute w1de]y towards the improvement of living
conditions. Furthermore, the Department of Public Works and - Highways
(DPWH) of the Government of the- Ph111ppines has secured the funds required
~ for operation and maintenance of the equ1pment to be. supplied under the
Project, as well as the perscnnel required from the staff of its regional
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~office, the National Capital Region (NCR). Therefore, it is appropriate
that the Progect be implemented through grant aid from the Government of

Japan since there are no problems with respect to fundxng and personnel
requirements in the recipient country.

Since the Project‘s objective is to retrieve the eXisting drainage
systems in Metro Manila and 1ts vicinity, more effective results could: be
obtained should the Government of the Philippines intensity its efforts to
cope'with the illegally dumped garbage with more effective measures that
could be realized through coordination and cooperation among the NCR, the

Metropolitan Manila Commission (MMC) and the citylmun1c1pa] government
offices,

Urban drainage systems are being improved in Metro Manila and in
other regions of the Philippines. To maintain their functions, completed
drainage systems will required adequate maintenance in the future. Hence,
it is expected that through this Project, which is regarded at a sort of
pilot project for the retrieval of existing drainage systems, the
Government of the Philippines will develop the appropriate methodology for
facility retrieval and widely implement it throughout the country.
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APPENDIX 1

LIST OF SURVEY TEAM MEMBERS
ITINERARY OF FIELD SURVEY

" LIST OF INTERVIEWEES IN THE PHILIPPINES






Name

Yoichi Takeuchi
SuSumu Hatada

Satoshi Kinugawa

Susumu Heishi
Makihiko Otogawa

 Keikoo Sasaki

Katsuhiro Ikari

LIST OF SURVEY TEAM MEMBERS

Assignment
Leader

~Drainage Planner

Grant Aid Planner

Flood Control
Planner

Implementation
Planner

Equipment Planner

Cost Estimator

Official Designation

Deputy Director, Planning
Department, Chubu Regional
Construction Bureau, Ministry of
Construction _

Director, Nerima Branch Office,
Seibu Management Office, Sewerage
Bureau, Tokyo Metropolitan
Government

Gfficer, Grant Aid Division,
Economic Cooperation Bureau,
Ministry of Foreign Affairs

Staff, CTI Engineering Co., Ltd.
Staff, CTI Engineering Co., Lid.

Staff, CTI Engineering Co., Ltd.
Staff, CTI Engineering Co., Ltd.
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" Date
March

March

March
Mafch
Aprii
Aprii

April

April
Aprit

April

April

April
Aprii

Aprit

April

April
April
April
April
Aprif

April
April
April
Aprii
Aprit

April

28
29

30
31
1
2
3

10

1%

12
13
14

15
16

17
18
19

20

21

22

(Tue}

(Hed)_'

'(Thuj
(Fri1)

(sat)
(sun)

{Mon}
(Tue)‘
(Wed)

(Thu)
(Fri)

(5at)

(Sun)

{Mon)

(Tue)
(Wed)
(Thu)

{Fri)

{Sat)
(Sun)

(Mon)
(Tue)
(Wed)

(Thu)

(Fri)

(Sat)

ITINERARY OF FIELD SURVEY

Activities
Arrival of Study Team in Manila

Courtesy call to Embassy of Japan, DPWH and JICA

_Philippine Office

General site reconnaissance

- ‘General site reconnaissance

Compitation of survey results
Holiday
Meeting with DPWH and prgparétion'of minutes

Meeting with DPWH and signing of agfeed'mihu;es

Report to Embassy of Japan and JICA Philippine

Office : - |

Site reconnaissance of North Manila
Site reconnaissance of North Manila
Compilation ‘of sUrvey”resh1t5
Hotiday -

Site.reconhaiésance of South Manila
Site rec@ﬁnéiSsance of South Manila
Study on necessary project works

“Joint meeting with MYSS, MMC and DPWH

Reconnaissance of the dumping sites

Study on necessary prdjett works
Holiday |

Review of resu]ts_of.re]ated'5£udies

- Collection of necessary data

Collection of necessary data

- Preparation of field survey results

‘Final meetihg_withfﬂbwﬂ;.Report.td'Embassy of
Japan and JICA Philippine Office '

Depafture_fcr'Japan'
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LIST OF INTERVIENEES IN THE PHILIPPINES

DEPARTMENT OF PUBLIC WORKS AND HIGHHAYS

Teodoro T. Encarnacion
Manuel Bonoan

Eugéﬁio D. Manalo
Antonio A. Alpasan
Jose C. Guanzon
Nonito F. Féno

Jose 7. Agustin
Tesdro P. Sison

ToShiki Kawakami

"METROPOLTTAN MANILA COMMISSION

L.eonardo Espinoza, Jr.

PRESIDEHTIAL MANAGEMENT OFFIGE

Emmy Reyes

:ENVIRONHENTAL MANAGEMENT BUREAU

Estertito M. Pihldd

MANILA CITY. COUNCIL

Jaime dela Rosa

EMBASSY OF JAPAN

qui Kaminaga

JICA MANILA OFFICE
Moriya Miyamato
Katsuhiko Oshima

Katsuhiko Ozawa

Undersecretary
Assistant Secretary
Regional Director, NCR

Project Manager IY, PMO-MFCP

Chief Civil Engineer, Planning Service

Chief Civil Engineer, PDD-NCR
Chief Civil Engineer, MD-NCR
Regional Equipment Engineer, NCR
JICA Expert

Acting Executive Director

Chief Presidential Staff Officer
Pol!ﬂtion Control Specialist
Councilor

First Secretary

Resident Representative

Deputy Resident Representative

"~ Assistant Resident Representative
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APPENDIX 2

MINUTES OF DISCUSSIONS






HINUTES OF DISCUSS10HS
TIE BASTC DESIGH STUDY
THE PROJECT FOR RETRIEVAL OF ¥LOOD PRONE ARKAS
IN METRO HANTLA
PHE REPUBLIC OENIHE PHILIPPINES

in response to the Lequest made by the Governmant of' the Republice
of  the Philippines, the Government of Japan decided to conduct
the Basic Design Study on the Project for Retrieval of Flood
Frone _A;eas in Metro Manila (héreinafter referred to as “the
Project”) and the Japan International Cooperation Agency <(JICA)
has sent  the' Basic Design Tean headed by HR. YOICHI TAKEUCHI,
NDeputy Director, Planning Department, Chubu Regional Construction
Bureau, Ministry of Construction, from March 28 to April 22, 1989.

The Team had a series of dlSCUbalono w1th the authorities
¢oncerned of the Government of the Republic of the Philippines
and conducted a field survey.

Az a result ot the study, both parties have agreed to recommend
Lo  their 1espect1Ve governments that the major points of
understanding. reached between them as attached herewilth should be
examlned towards the realldatlon of the Projiect. :

Hanllah Phlllpplnes;.April 4, 1989.

| - | 1%;Ab7o7f%2v4uwﬂ;;;

YOICHI TAKEUCHI TEODORC "I'. ENCAKNACION
Team -Leader ..~ Undersecretary
Basic Design Study Teanm ‘Department of Public Works
: JICA : . : and Highways,Governmnent of

the Philippines

A2—-1



o

3

ATTACHMENY

The ObJPbllVbS of the Progect ale"

{a) To supply . 501taolb equxpment for the retrleVdi of the.
existing drainage system; and

{b) To effect teohnoloﬁv tlanafer which will be made
through the actual 1mplembntdtlou of the retrieval
Wworks in a pllot area.

The DepdltMent of Publlc HWorks and'Highways,_GOVanmént ol

the Republic ol the Thilippines, 1is to be responsible for
ddm1n15Le11ng and executing the Project.

The Project Area will be the City of MHanila and . its
vicinity. The retrieval portion of the existing drainage
system will be selected w1th1n the 11m1ts of the Project
Area (refer to Annex 1) :

The PrOJELt Dumping blt fOl_EaﬁU115 removed from the
drainage. system will be Navotao and- Paranaque

The, Ba51b Design btudy will convey. to the Government “of -
Japan, the desire of the Government of Lhe Republic of the
Vhlllpp1nes that the Jformer shall take ~the - necessary

measures of cooperation by providing the necessary equlpment

and  other items listed in Annex Il within the scope of the
economic cooperation program-in the torm of a Grant.

The Philippine uldb understood. the Japanese brant Ald ¢y5tem
explained . by the Tean, incloding in principle the use of a
Japanese consultlng firm and a Japanese general contractor.

The hOVGlnmehL of the Republlb of the Phlllpplnuo w1li take
Necessary NEASUres as listed in Annex ILL on condition that

“the Grant Aid by the Government of Japan would be extended

Lo the FProject.

e
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L.

ANMEX 1L

EQUIPHENT AND WORK ITEMS 0 BE PROVIDED
BY THE UOVPhNMPNT OF JAPAN
- (TENTATIVE) '

EQUlPHLN1

The cqulpmbnt will be p10v1ded to ‘remove the dpullu at Lhe
existing drainage mains/outfalls, latelals, ‘and estelos

‘The - major ditems  of equipment -~ to be . provided are
provisionally listed  below. 1t is herein noted that the

items of equlpment may be alt81bd aouurdlng to the peculiar
condition of the existing dlalnage bYSme Details of the
condition will be clarified by the Basic Study Team during
the field survey frow Harch 28 to April 22, 19809.

(a) Eqﬁipment to Ueélog Drainage . Mains/Outfalls and
Laterals '

- Water Jet Cleaner;
Vacuun Cleaner;
‘Water Tanker; and
Dump Truck.

P W P N
O L N
R N

(b) Equ1pment to Dredge EStGIOb

Hater- Sand Pump Set

Engine ‘Generator;

Vacumn Cleaner; '
Backhoe, Crawler Typb, and
Dump Truck.

L T N P P
o G0 D) e
i A L

.HDDLL IHPLEMENTATION OF RPTRILVAL WORK IN A PILOT AREA

Actual letlleval work will be- executed in a pllot ‘areal S0 as
to effect the Llanster of knowledge to enable the Government
of the Republic of the Philippines to ‘continue - the
appropriate operation and maintenance of the  supplied

equipment.
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ANMEX TEI

1TEH§ TO BE UNDERTAKEN BY THE GOVERNMENT
OF THE REPUBLIC O THL FPHILIPPINES

' e \-37. Ve . . ] '
“To ensure proinpt unloading, Ltax akemption, customs clearance

gt.ﬁhe port of disembarkation in the Philippines and prompt
internal transportation of eguipment provided under the
Grant. .

To. bear ‘the commissions to the Japanese foreign exchange

bank  for the banking services based upon the banking

arrangement .

To exempt Japanese nationals involved in Lhe Project from
customs duties, internal Laxes and other fiscal levies whieh
may be imposed in the Philippines with respect to the supply
of the products and the services under the verified
contrack(s). : :

To accord Japanese nabionals whose services may be required
in connection  with the supply of the products and the
services under the verified contract(s) such as facilities
as may be necessary for Ltheir entry into the Philippines and
stay therein for the performance of their work.

To bear all the expenses, other thah those to be borne by
the Grant, necessary for the execution of the Project.

_To'ensure the necessary budget and persdnnel’for Lhe proper

and ~effective ‘operation and maintenance of the egquipnent

provided under the Grant.
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APPENDIX 3

CALCULATION OF RQQUIRED NUMBER OF EQUIPHENT






1.

CALCULATION OF REQUIRED NUMBER OF EQUIPMENT

Standard

This calcu]at1on for the required number of the equipments is referred
to the fcllewxng standards under the consideration of the present
condition of the flood prone areas in Metro Manila.

"Kensetsu-3ho Doboku Koji Sekisan Kijun"
("Cost Estimation Standard for Civil Work")

~ Supervised by Technical Study Section, Minister's Secretariat, Ministry

of Construction, Government of Japan,
Edited by Doboku Koji Sekisan Kenkyo Kai.

"Kowan- Kuko Ukeoi Koji Sekisam Kijun"

("Cost Estimation Standard for Construction of Harbors and Airports")
Ethed by Ports and Harbors Bureau, Civil Aviation Bureau, Ministry of.
Transport Government of Japan Published by Japan Port and Harbor

Association.

"Gesdido'Shisetsu IJ]kanrf Sekisan Yoryo (An) -Kanro Hen-"

("Cost Estimation Standard for the Maintenance of Sewage Facility
(Proposed) -Conduit facility-")

Supervised by Sewerage'and Sewdge Purification Department, City Bureau,
Ministrty of Construction, Goverpment of Japan.

- Published by Japan Sewage Works Association.

Workable Hours and Days

This caltulation is based on the foilowiﬁg workable hours, days and
terms.

Workable Hours per Day (Tl)' | 8 hr/day

Equipment Operation Hours (T2) _ 6 hr/day
" Workable Days per Year -
First year (D1) _ o _ 205 days/year
Least 4 years {Dp) 230 days/year

Project Term (Y3) - 5 years
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3.1

'3!2

Laterals

Dimension and Sediment Volume:

Size (inch) Length (m) . Sediment Volume (m3)
a12" 0846 1092 |
18" | 44273 3522
024" - 94226 13324
230" 17365 3958
836" 6453 | 2156
g2 661 - 303

Total iLength (Lay) _ 193824 m

Total Sediment Volume (Vai) | 24355 m3

Average sedimentation of each laterial is apprcximateiy 50%.
Productivity

Productivity of one water'jet cleanér for each"size of lateral sedi-
mented is approximate1y'50%_is listed as follows;

Size (inch) | Produdtivityﬁ(m/day)
g12" | 160
218" 90
s24" 65
630" S 38
336" | 26
gi2" 19

No available numericé] data is exiéting:for the produttivitieS‘of the
cleaning by the water jet cleaner for laterials sized 930", 36 and

42", Therefore the above-listed data for these sized laterials is

calculatedjfrom that of the lateral sized ¢27;5" which datum is

- available.
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3.3 Required Number of Equipment

(1) Water Jet Cleaner

The dgys required to complete the c1ean1hg of each size of

latera) by_using one water jet cleaner is calculated according to
the following:

day = lap / eay

da; : Required days day
lay i Length of lateral m

eay : Productivity m/day

. Required Days for the Cleaning Work of Each Size of Lateral

Size (inch) Required Days (days/Unit)

612 - 193
218 492
824 . 1450
30 457
836 249
42 35
. Total Required Days (Dj3) 2876 days

. Required Number of Water Jet Cleaner (Najy)

Nag

D3/(Py +Dp2:x 4)
2876 / (205 + 230 x '4)
=26

:3.

i

| (2) Lift Dump Type Dehydration Vacuum Cleaner

The vacuum cleaner dehydrates the removed sediment and dump it to
the dump truck in the job site. Therefore the required number of
the vacuum cteaner is one for one water jet cieaner,
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(3)

(4)

. Required Number of Vacuum Cleaner (Nap)

H

Nap

1

41

1 x Nap

1x3
3 | '

Water Tanker

The riumber of required water tanker is one for one water jet N
cleaner, because water is utilized from a fire hydrant installed

along the streets;

. Required Numbér of Water Tankers

- Nag

H]

1 x Naj
1 x3

3

Dump Truck

Sedlment removed forom laterals is ieaded from the vacuum

:cleaner to the 4t dump truck. The required number of the dump

truck is calculated as follows:

. Productivity per Hour of 4t Dump Truck (goaj)

qoay
qoaj

fa;

Eajg

= (60 x_qal'x fa1 X Eai} / Cmal
: Production per cycle . m3/cycle

.

4t dump truck, sediment specific grairty
1.8, 2.2 m3/cycle

¢ Soil factor:

Loose, excavated, h1gh water conta1n1ng c?ay, 1.25

;' Job eff1c1ency 0.9

Cmajp :

Cycle t1me m1n/cyc1e '
Cmaq : tag + taz X 2 + tag
tay : Loading time m1n/cyc1e

Loading time of the removed sediment to dump truck is
_regu1ated by the-product1v1ty of the vacuum cleaner.
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In the case of the productivity of the vacuum cieaner
is 4 m3/hr and Work loss factor 0.25
tag = qoy x (1 + 0.25) x 60 / 4
= 2,2 x (1 +#0.25) x 60 / 4
= 42 min/cycle |
tap : Hauling time from the job site to the

Dumping Site . min/cycle

Time Surveyed 45 min/cycle
taz : Hauling time from the job site to the

Dumping Site min/cycle

_ 45 min/cycle
42 + 45 x 2 + 10
142. min/cycle
(60 x 2.2 x 1.25 x0.2) / 142
1.0 m3/hr

Cmal

H

qoa)

. Productivity of dump truck per day (qbag)

qoap = qoay x Tp
' 1%6

6 m3/day

1

. Required Number of 4t Dump Truck per One Water Jet Cleaner
(nay)

‘The reqUired number of 4t dump truck is calculated to be based
on the maximum removable volume of sediment, 9.109m3/day from
lateral sized 924", 50% of average sedimentation as follows:

9.189 / qoaz
9,189 / 6
1.5
2/unit

i}

nay

n.u

Hi

. Required Number of 4t Dump Truck (Nag)

Ny

Hi

naj; x Naj
2x3
6

b

il
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4, - Drainage Mains and Qutfalls -

4.1 Dimension and Sediment Vélumé

Width (m) Length (m) ~ Sediment Volume (m3)
Concrete Rectangular Maintenance Hole | :

1,57 - 4.40 15283 | 55345

518" Steel Maintenance Hole

1.10 - 3.50 © 4340 12160

Total Length (Lby) | 19623 m

Total Sediment Volume (Vb1) 67505 m3

4.2 Required Number of Equipment
4.2.1 Concrete Rectangular Maintenance Hole

The width of rectangu]ar shaped concrete ma1ntenance ho]e is suf-
ficient to use a dragl1ne bucket which capacity is 0.6m3 or 0. 3m3
Therefore the calculation is based on the productivity of a 0.6m3
dragline bucket to cdmpTete the whole cleaning of the drainage mains
and outfalls which leads are made of concrete within 5 years.

. Required Volume to be Removed per Day (Vbz)

Vbp = Vb3 / (D] + Dz x 4)

Vb3 : Sediment volume  m3
- 55345 m3

Vb = 55345 / (205 + 230 x 2

49,2 m3/day
(1) Wheel Crane

One wheel crane performs as a crane to open a maintenance
cover, a dragline to collect sediment and a cramshell to load
‘the removed sediment to a dump truck with exchange of its

" attachment.
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» Productivity of 0.6m3 Dragline Bucket per Hour (gobp)

qoby = (3600 x qby X fby X Eby) / Cmby

qbl
fby

Ebq
Cmb1

- qoby

: Production per cycle . m3[cyc1e

»

0.6m3 bucket : 0.53 m3/cycle

: Soil factor = 1.25

: Job efficiency = 0.20

: Cycle time sec/cycie

Cmbj = 1b) x 2 / Vby x 60 + tby

b1 : Dragline speed 45 m/min
1by : Distance between maintenance hole
tby : Work 1oss time 20 sed/cycle
Cmbp = (50 x 2) / 45 x 60 + 20

154 sec/cycle

(3600 x 0.53 x 1.25 x 0.2) / 154

3 m3/hr

50 m

. Productivity of 0.6m3 Cramsheil Bracket per Hour (qobp)

qobp
qb2

- fby
Ebs

Cmbé :

qob

i

= (3600 x gbz x fb2 x Ebp) / Cmbp

: Production per cycle m3/cycle
0.6m3 bucket 0.44 m3/cycle

: Soil factor = 1.25

: Job efficiency = 0.25

Cycle time

90° 36 sec/cycle

{3600 x0.44 x 1.25 x 0.25) / 36
13.7 m3/hr |
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. Work Time Ratio. of Dragline Bucket and Crémsheli Bucket

The co11ect10n of the sediment to a maintenance hole and the
dumping of the sediment is performed by the same sheel ¢rane
with exchange of its attachment. “The worktime ratie of a
dragline bucket and a.cramshell bucket is as follows:

3 x thp = 13.7 x (6 - thp)
tb2 : work time by a dragiine bucket hrlday
tby = 4.9 hr/day

Therefore the ratio of work time is as folTows:

bragline‘bdtkét 4.9 hr/day
Cramshell bucket 1.1 hr/day

. Product1v1ty of Hhee] Crane w1th Dragl1ne Bucket per Day
(Vbg) '

The productivity of a wheel crane with a dragline bucket is
as follows:

qoby x tby
3 x 4.9
14.7 m3/day

Vbg

il

. Required Number of Hydraulic'Wheel'Cfane (Nby}

Nby = Vbp / Vbg- =
= 49,2 / 14.7
=303
:4'
Dump Truck

The required number ofr the 4t dump-druck to haul the sediment
removed and loaded by_a-c1amsheli'bucket from a drainage main
and an outfall js calculated as follows:
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+ Productivity of 4t Dump Truck per Héur (qob3)

qob3 = (60 x gb3 x fb3 x Eb3) / Cmb3

gb3 : Production per cycle m3/cycle
4t dump truck, soil specific gravity 1.8,

- 2.2 m3/eycle

fby s Soil factor = 1.25

Eb3 : Job efficiency = 0.9

Cmb3 : th3 + thg X 2 + thg
tby : Loading time min/cycle _
The Toading time of the sediment from a drainage
main or an outfall to a dump truck is calculated as
follows: _
tby = {gb3 x 60) / qobs

(2.2 x 60) / 13.7

10 min/cycle |

tbg : Houling time from job site

1}

]

to dumping site min/cycle
Surved time 45 min/cycle
tbs : Dumping time min/cycle

10 min/cycle
Cmb3 = 10 + 45 x 2 + 10
= 110 min/cycle |
gob3 = {60 x 2.2 x 1.25 x 0.9) / 110
1.3 m/hr | |

. Productivity of 4t Dump Truck per Day (qobg)

qobg X Tp
'1.3 X 6
7.8 m3/day

n

qoby

1}

. Required Number'nf 4t'Dump Truck pér Hydraulic Wheel Crane
(nby)

nby = Vb3 / qopd-
14.7 /1 7.8
1.9

2/unit

I

1%
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(3)

- (4)

. Required Number. of 4t Dump Truck

nby X Nby
2 x4
-8

[

Nbo

{F

Portable Blower

The'hydrauiic wheel crane 1s'w1red personnei_in a drainage main
or an outfall for dragline work. Therefore to keep the safe
condition, a portable blower is required to ventilate.

. Required Number of Portable Blower {Nb3)

Nb3 = 1 X HNby
1 x4

4

[+

Diesel Engine Generation for (3)
One diesel engine generation is required for a portabie blower.

. Reqdired-Number of Diesel Engine Genératian (Nb4) _

1

Mbg = 1 X Kb
I x4
= 4

Gas Detector (Oxygen, Combustible Gas, Hydrogen Sulfide)

The gas detector is necessary to protéct.pérsonnel working in a
drainage main or an GUtfali_fﬁom hazardous gas. ' One gas detec-
tor is required for one hydraulic wheel crane and one:spare for
all hydraulic wheel cranes., ' ' |

. Requifed Number of Gas Detector (Nbg)

11

1 x Nbj +1
1 x4+1
5

Nbg
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4.2.2 D18" Stes] Maintenance Hole

Dlaﬁ steel maintenance holes installed on a drainage main and an
outfall cannot be cleaned by the mechanical procedure here
above-mentioned because of their narrow diameters. Also, it is
1mposs1b1e to perform the c!eaning work by us1ng a vacuum pump
because of much garbage such as plastic bags, cans and bottles
1nc]ud1ng sediment and fluid.

Thérefdre, the cleaning work for the dréinage main and outfall shall
be performed by personnel and shall be compieted in a dry season
under the consideration of personnel safety.

The required number of equipment for the personnel work is estimated
according to that for the work to complete Vito Cruz Manila Outfall
‘whose sediment volume is the most of them.

. Dimension and Sediment'volume of Vito Cruz Manila Qutfall

Depth (hey)- 2.05m
Width (weq) 1.96 m
Length (Lcy) 1325 m
Sedimentation Ratio (Pcj) 97%

Sediment Volume 5166 m3
- Workable Months and Days

Workable months per year (M) 6 months/day
Workable days per month (Dg) 24 days/month

" . Required Number of Labour Parties (ncy)

One'party of Tabours consists of 4 personnel who perform
excavation and transportation in the outfalt, excluding the
labours who transport and dump the sediment removed from the
outfall to a dump truck.
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Nci = Yep / (Dg - dcq) x Ve
deq @ Work days for closing down and water discharge
Closing down 5 days |
Water discharge (including temporary
instaliation) 4 days |
dcy = 5 ¢ 4 = 9 days
Vco 1 Productivity per day by a party consisting of
4 labourers | ' o
Personnel excavation, 10 m3/day per 4.2 1abours;
Therefore 9.5 m3/day is produced by 4 labours.
Ney = 5166 / {144 - 9) x 9.5
= 4,0 parties

{1) Submersible Saﬁd Pump

The pump shall be installed temporarily at the outiet of Vito
Cruz Manila along Manila Bay after close down of the inlet.
Then all water in the outfall shall be discharge before the
retrieval work. | | '

. Discharge Volume (Vc3)

{Lcy x hey x Wey) x (100 - Pey) / 100
(1325 x 2.05 x 1.96) x (100 - 97) / 100
159.7 m3 | - |

¥c3

H

i

. Required Pump Capacity (V;4)

Water discharge shall be completed within a day after the
close down of the outlet and the temporary ins%al]ation_of
pumps but before the retrieval work.

Vcg = (Yc3 x feg) /(T2 x 60)
fcy 3 Safety factor 2
Vey = (159.7 x 2) / (6 x 60)
0.89

1 m3/min

L}

4

A3--12



+ Required Number of Submersible Sand Pump (Ncy)

The required_number of the submersibie sand pump is two
including one spare.

Nep = 1+ nep _
Ncz : Spare pump 1
Nep =141

S s 2

(2) Diesel Engine Generator for (1)

‘One diesel engine generator is required for the above-mentioned
submersible sand pump operation.

. Required Number of Diesel Engine Generator for (1)
Neo = 1
(3) 2t Dump Truck

The sediment rempved by labours is haulted to the dumping site
by 2t dump trucks.

« Productivity of 2t Dump Truck per Hour {(gocy)

gocy = (60 x gcy x fcy x Ecy) / Cmeyg
gel : Production per cycle m3/cycle
2t dump truck, soil specific gravity 1.8,
1.1 m3/eycle
fep @ Sofl factor = 1.25
Ecy : Job efficiency = 0.9
Cmcy : Cycle time min/cycle
Cmcy = tep + tC3 x 2 + tcj
' tcl': Loading time ~min/cycle
tcy = {qcg/tes) / (acp x 60)
gcop produttion of labour per cycle m3/cycle
0.02 m3/cycle

1)
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(4

teg : Cycle time of labour sec/cycle
30 sec/eycle.

1,1/0.02 x 30/60
_ 27.5 sec/eycle

tep ¢ Hauling time ~ min/cycle

© time surveyed 45 min/cycle

tcy : Dumping time min/cycle.

' 5 min/cycle

=4

iy

'

27.5 + 45 X 2 + B

Cmey =
= 122.5 min/cycle |
Cqgocy = (60 x 1.1 x 1.25 x 0.9) / 122.5

0.6 m3/hr

i

’ ?rcductivity-of'a 2t Dump Truck per Day (qocp)

&

qocy = qUcy X T2
0.6 x 6

3.6 m3/day

it

14

. Required Number of Dump Truck per Party (ntg) :

nee

Yoo [/ qoco
9.5 / 3.5
2.6
3fparty

H

H

. Req&ired Number of Dump Truck {Nca)

n

hcz X ney
3 x4
12

NC3

H

H]

Portable Submersible Pump

Water Jeakad or stayed inm the outfall during the retrieval work

shall be déécharged by using portable submersible pumps

installed in the job site which capacity is 0.12 m3/min.

Two portable submersible pumps includikng one spare are
raquired for the work of one party in the outfall.
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(5)

(6)

(7}

. Required Number of Portable Submersibie Pump (Ncg)

]

Neg = 2 x ney
2 x4

- 8

tr

Portable Blower

One_pbrtablé‘b1ower 1s required for one party to ventilate in
the outfall,

. Required Number of Portable Blower (Ncg)

Neg = 1 x ney
1x4
4

n

Flood Light

Luighting system is necessary for the personnel work in the.
outfall. Flood Tight 300 w shall be installed every 10 m in
work distance 70 m for one party.

. Required Number of Flood Light {Ncg)

70/10 x Ney
7% 4
28

Ncg

]

1

Diesel Engine Generator for (3}, (4) and (5)

One diesel engine generator per party is required for the

personnel retrieval work in the carvert.

. Reguired Humber of Diése1 Engine Generator {Kcy)

Ney = 1+ nicy
I x4
= 4

3--15
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5.1

{8) Gas Detéctor_(ﬂxygen, Combustibﬁe Gas and Hydrogen Suifidé)

The gas detector is necessary tor the work in the carvert.to

protect personnel from hazardous gas.

The required nhmbér of the gas detector is one for a party and

one spare for whole four parties.
. Required Number of Gas;Detector'(th)

1xney+1
I x4 +1
5

Ncg

i

L]

Esteros
Dimension and Dredging Yolume

Average

Width (m) ~  Length (m)

Vitas: - 31.9 1800

Sunnog-Apog 21.2 _ 1120
Mayopajo 13.6 : 1800
Della Reina 19,5 ' 2855
Valencia 7.5 1124
Paco 20.8 1859
Pandacan ' 5.7 1134
Tripa de gatlina 7.7 | 1730
Total Length (Ldj) 13422 m

Total Dredging Volume : 219665 m3
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5.2 Required Number of Equipment

The dredging barge type is classified to a middle size and a smatl

size assemble/disassemb)e barges according to the condition of
esteros.

The middle size barge performs the dredging in Estero de vitas and
Estero de Sunog Apog whose width and size of bridges are sufficient to
pass through them. And their dredging volume 1s approx. 70% of it.

The small size barge performs the dredging in the other esteros which
i5 not sufficient for the dredging of the middle size harge.

5.2,1 Large Esteroé

The required volume to be dredged in Estero de Vitas and Estero de
Sunog Apog within & years is calculated as follows:

. Required Dredging Voiume (Vdg) 14645 m3

. Require¢ Dredging Volume per Day (Vds3)

Vdy = Vdp 7 (Dg + Dy x 4)
146450 / (205 + 230 x 4)

130.1 m3/day

. Required Dredging Votume per Hour (Vds)

)

Vdy / T7
120.1 /7 6
21.7 m3/hr

-Vdg
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(1)

(2)

Middle Size Dredging Barge

. Producti
~(qody)

qod1 =
godq :
fdy
kdy

Cmd

vity per Hour of 0.6 m3 Cramshell Glove Crowler

[(qdy x fdy x kdy x 602)/Cmdg] x (Edg x dp)
Glove capacity 0.6 m3 :

: Soil factor

Soft clay 0.95
Glove excavat1on factor
Soft clay 0.95

: Glove cycle time sec/min

Dredging depth is shallow 60 sec[cyclé

: Job efficiency

- Weather condition, normal, .

Edq

dy

qody =
. Reguired

Ndy =
Scow
The dredgi
current- an
dredging b
3 hours an

Soil thickness - plane shape - position -
Cross section shape, very variable 0.7

: Work time efficiency

Under the condition of Edj 0.7
[(0.6-x 0.95 x 0.95 x 602) / 607 x 0.7 x 0.7
15.9 m3/hr -

Number of Middle Size Dredging Barge (Ndi)

Vdg / qodj

21.7 / 15.9
1.4
2

ng work on the esteros is not influenced-by the tidal
d rough weather, therefbre:one tug boat maneuvers one
arge and two SCOWS., TheftUQ boat tows the scows for'
d maneuvérs the dredging barge for 3 hours ih a day.
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- Loading Capacity of Scowz (By)

Bdy = (1/5 + ddy/vdy x 2) + (gody x T2) / (tdy x fdq)
ddjy : Average towing distance of a return trip  km
The distance to be dredged in Estero de Vitas is
1.8 km and in Estero de Sunog Apog 1.2 km.
Therefore, the distance is assumed at 1.8 km.
vd] : Average towing speed km/hr

| 6.5 km/hr
tdi : Tew1ng time per day hr/day
3 hr/day
Bd = (1/5 + 1,8/6.5 x 2) + (1. 59 x 6) / (3 x 0.95)
= 25.2 m3

‘The scow consists of 12 hoppers, 2 m3 capacity each.

. Requ1red Number of Scow (ng)

n

2 X Ndl
2'X 2
= 4

' Nﬁz‘

(3) Tug Boat
- Required Number of Tug Boat (Nd3)

One tug boat is required for one dredging barge and two

SCOWS .
‘Nd3'= 2 x Ndj
=1x2

2
(4) 11t Dump Truck

The road and traffic condition surrounding Estero de Vitas and
Estero de Sunog Apag is suitable to haul the removed sediment
by a 11t dump truck. '
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e PrbductiVity per Hour of 11% Dump‘Truck'(qodz)

godp = (60 x gdp x fdp x Edp) / Cmdp
qd2  : Production per cycle - m3lcyc1e
‘11t Dump -truck, soil specific gravity 1.8
6.1 mI/cycle
fdp ¢ Soil factor _
_ Loose, excavated, high water containing clay 1.25
Edp : Job efficiency 0.9
Cmdp : Cycle time  min/cycle .
Cmdo = tdp + td3 x 2 + tdg -
tdp - : Loading time min/cycle
' The crane hooks up 2 m3 hoppers from a scow,
and loads the removed sediment to a 11t dump
truck. |
tdz = (abz x tds) / (2 x 60)
tdg Cycle time of crane
90° 30 seclcyc!e in addition of the hopper
and wire operation, and loss time.
60 sec/cycle
tdy = (6.1 x 60) / (2 x 60)
= 3 min/cycle

e

tq3 ¢ Hauling time min/cycle
‘Surveyed time 45 min/cycle
‘tdg - 1 Dumping time. ~ min/cycle

10 min/cycle
3+45x2+ 10

Cmdy =
= 102 minfcycle
qgodp = (60 x 6.1 x 1.25 x0.9) / 102

4.0 m3/hr

. Productivity per day of a 11t Dump Truck {qd3)
gqd3z = godp x T2

=4 x6
= 24 m3/day
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- Required Number of 11t Dump Truck per Dredging Barge (ndy)

ndy

H

Vd3 / (Ndj x qd3)
130.1 / (2 x 24)
2.7
Hunit

b1

- Required Number of 11t Dump Truck

Ndg = ndy x Ndl
3 x2
= 6

it

(5) Hydraulic Truck Crane

. Loading time of 11t Dump Truck per Dredging Barge per Day
(atdg) '

Vd3 / (Ndy x 2)
130.1 / (2 x 2)
32 min/(day, unit)

qdg

1]

. Required Number of Hydrad11c Truck Crane per Dredging Barge

(nd2)
ndp = tdg / (Tz x 60)
= 32 / (6 x 60)
= 0.09 / unit

. Required Number of Hydrau]ié Truck Crane (Ndg or N'dg)

Nds = ndp x Ndj
= 0.09 x 2
= 0.18
=1 -

One hydrau11¢ truck crane is required when_the unloading/
loading stations installed at one point along the estercs for
two dredging barges. '
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But the whole dredging work will be stopped when the crane
will be troub1ed or broken,

And where it is diff1cu1t to coi\ect six dump trucks at one
station for the unloadinglloading, another station is
necessary to dredge the esteros continuously. Thereéfore one
hydraulic truck crane is required for one dredging barge.

. Required Number of Hydraulic Truck Crane (N'ds)
Ndg x Ndy

ix?2
2

N'dg

B

i

"

5, 2 2 Smal Esteros

It is 1mp0551ble t0 dredge the small size esteros by the m1ddle size
dredg1ng barge because their width is narrow and many squatters Tive
along the. both 51des of . them. ‘Therefore the esteros are dredged by

us1ng the sma1l size barges (Easy Set-up Type)

. Requ1red Dredg1ng Vo}ume (Vel) 73215 m3

. Required Dredging Yolume per Day (Vep)

]

Vey / (Dy + D2 X 4)
73215 / {205 + 230X 4)
60.1 m3/day

Vep

. Required DredginQ*Vo?ﬁme per H0ur'(Ve3)

1]

Yep / Tp
60.1 / 6
10.1 m3/hr

Ye3

"
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(1) Small Size Dredging Barge (Easy Set-up Type)

Required number of the dredging barge with a 0.2 m3 hydraulic
Cramshell crawler 1s calculated as follows:

- Productivity of Hydraultc Cramshell Crawler per hour (qoep)

Goe; = L{geq x fey x keq x 602)/Cm91] % (Eep x e9)
‘gep : Bucket capacity  m3
0.2 m3
fey : Soil factor
- Soft clay 0.95
kej & Glove excavation factor
' Soft clay 0.9%
Cmey : Glove cycle time sec/min
Cramshell 180 42 sec/cycle
Edj : Job efficiency
Clamshell, excavating and 1oad1ng ground of
c]ay 0.4
ey : Work time factor N
- Under the condition of Eey 0.7
qoey = [(0.2 x 0.95 x 0.95 x 602) / 42] x 0.4 x 0.7
= 4.3 m3/hr |

. Required Number of Small Size Dredging Barge (Nejp)

Vey / qoej

Nep =
= 10.0 / 4.3
= 2.3

.= 3

(2) Scow {Easy Sei-up Type)

~ Two scows are required for one dredging barge_under the
consideration of the work congitions of the esteros.

The scows are maneuvered by personnel towing with'rope'from the
shore of the esteros.
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. Capacity of Scow (Beq)

‘Bél
ddy

veq

{1/5 ¥ dej/vey x 2} + (qoe1 x Tz} / (te1 X Fel)

: Average towing distance of  ~ km

The unloading/loading peint is 1nsta11ed at the place

~ where the squatter does not exist. The distance is

assumed 0.2 km

: Average tow1ng speed km/h:

tel' :

Bey

Personnel towing with rope 1.5 km/hr
Towing time per day hr/day
Personne] towing with rope 3 hr/day

(1/5 + (0.2 x 2)/1.5) x (4.3 x 6) / (3 x 0. 95)
4.2 m3

The scow equips three hoppers which capac{ty‘is 2 m3 each, to
~ minimize the unloading and loading time from the scow to the
dump truck. Therefore the capacity of the scow is 6 m3,

"+ Required Number of Scow (Nep)

Neo

(3) 4t Dump

4

2]

2 x Ney
2 %3
6

Truck

The 4t dump truck to hauls the dredged sediment to the dumpiﬁg

site.

. Productivity of Dump Truck per Day'(qéeg)

‘Same as that of 4.2.1 (2)

QOQZ

7.8 m3/day
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(4)

« Required Number of Dump Truck for One Predging Barge (nej)

ney = Vep / (Ney x qep)
= 60.1 / (3 x 7.8)
= 2.6
= 3/unit

- Required Number of 4t Dump Truck (Nej3)

Nej

t

nep x Nej
3 x3
= g

i

Hydraulic Wheel Crane

The road and traffic condition surrounding the small esteros
and the unloading/loading spaces for the dredged sediment from
the scow to the dump truck are very CQmplicated because the
small esteros are in the densed population area.

Therefore one hydrauii; wheél'crane is required for one
dredging barge to minimize the working 10ss time.

. Required Number of Hydraulic Wheel Crane (Neg)

Neg

n

1 x Neg
=1 x3
=3

Gas Detector (Hydrogen Sulfide)

It is possibie to blow out hydrogen sulfide from the sediment
during the drédging work in the small esteros, because much
gafbage is spoiled and sedimented in them. Therefore, the gas
detector is required to secure the personnel working on the
barge. : '



. Required Number of Gas Detector (Neg)

One gas detector is reﬁuired for one dredging barge and one
spare for all barges. '

Neg

H

‘1 x Neg + 1
1 x3+1
= 4

1]

(6) Truck Trailer

1

One 11t truck trailer is required to transport'o.z m3 hydrauiic
cramshell crowler, winch and engine gengrator for the
disassembled barge. And also the truck trailer transports the
equipments mentioned in 4.2.2.

. Required Number of Truck Trailer {(Neg)

1/3 x N31'
/3 x 3
='1

Neg

Small Scow for Personnel Dredging (Easy Set-up Type)

It is impossible to maneuver the dﬁedging barge in the smatll

esteros where the squatters built the houses along the both
sides of them.

Therefore, the dredging work is'performed by personnel with the
small sized assemble/disassemble scows in such the small
esteros. '

The scpw towed by personnel in'thé:Sma11 éstercs is
4 m3 consisting of 2 hoppers which capacity is 2 m3 each.
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. Required Number of Scow for Personnel Dredging (Ney)

The scows are used temporarily when the dredging barges
cannot maneuver in the small esteros.

Therefore the required number of the scow is two.

.Ney = 2
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