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8. INDUSTRIAL WASTE SURVEY

8.1  Objectives

The objectives of the Industrial Waste Survey was to investigate the present situation
of industrial waste management in Metro Manila.

8.2  Regulatory Base

The regulatory base for handling of industrial and hazardous waste in the Philippines
is the Republic Act 969: Toxic Substances and Hazardous and Nuclear Waste Control
Act, 1990, and DENR Administrative Order 29, 1992: general implementing rules and
regulations for Republic Act 969.

The regulatory agencies involved in matters related to industrial and hazardous waste
and their relationship is displayed in Figure 8.1.

Department of Environment and Natural Resources (DENR)
Mr. Victor O. Ramos, Secretary
Mr. Delfin T. Ganapin, Under Secretary for Environment and Program Development

Environmental Management Bureau
Dr. Marlito L Cardenas - Director
Tel/fax: +632 924 7540

Environmental Quality Division
Engr. Erlinda A. Gonzales, Division Chief
Tel/fax: +632 928 3773

Chemicals and Waste Management Section
Ms. Angelita T. Brabante, Section Chief
Tel/fax: +632 928 3773

Figure 8.1 - Regulatory agencies involved in matters related to industrial and
hazardous waste

83  Methodology

In accordance with Section 26 of DAO 29, the Environmental Management Bureau
(EMB)of DENR in 1993 initiated a nationwide hazardous waste registration activity
and required all the industries to register the type and quantity of waste they are
generating, treating and disposing. In early 1995, EMB compiled, tabulated and
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entered the registration results from 162 companies into a specially designed
Hazardous Waste Tracking Dafabase. The industrial waste survey carried out is based
on data from this database.

8.4 Results

Results from the industrial waste survey is presented in the following Tables.
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Table 8.9 Description of Storage Methods Codes

WS_STORE STOR_DESC

CODE DESCRIPTION
55-gallons drums
Storage tanks
Lagoon/Pond
Evaporation
Original container
Glass containers
Ptastic carbouys
Plastic bags/polyethylene bags
Bottles
Process vessels
Knock-out drums
Open pit
Jute sacks/plastic sacks
Crates
Carbouys
Cans
Bags
Tonner bags
Pails (25-liter pails)
Concrete storage bins
Stored in locked bodega
Septic tank

_ Steel tank
Open storage bodega
Isolated room with atmospheric condition
Boxes

NXCOSXBOEI~“TMPCZX<TTOOOMT D

EMB Hazardous Waste Tracking Database



Table 8.10 Description of Treatment and Disposal Methods Codes

WS METHOD METHOD_DS

CODE DESCRIPTION
Incineration
Lagoon / pit / pond
Biological treatment (e.g. activated sludge)
Composting
Dumping / landfilt / burial
Sold to interested entities / supplier
Physico-chemical (e.g. neutralization, ppt'n)
irrigation
Returned to / removed by supplier
Hauling by a contractor / off-site treatment / disposal
Recycling / reuse / racovery
For future processing
For sale
Refined thru distillation / solvent recovery
Dilution (water or air)
Sterilization
Flare burning
Weathering

- Land farming
Sea/ocean disposal
Concreting (immobilization)
Double-bagging and burying in ashpond
Co-disposal in ashpond
Cooking / rendering _
Evaporation / venting to the atmosphere
Used as fuel -

~ Reinjection
Oil / water separation
Gravity / mechanical separation
Scrubbing (venturi, biclogical or water)
Aeration
Used as animal feed supplement / ingredient
Drying {solar, mechanical, etc.)
Exported / marketed abroad
Waste exchange
Regeneration
Electrochemical treatment
Municipal garbage collector
Chemical treatment

HPPACL<ORCHVEXZNCMOTNEP»HDITOOOTT™

S

*
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Table 8.11

UNITS UNIT_DESC
CODE  DESCRIPTION
T Tonnes

KGS Kilograms

Ll Liters

G Gallons

LBS Pounds

CUM Cubic Meters
GRM  Grams

ST Short tons
BAR Barrels

BBL bhls

CYL Cylinder mass
PCS Pieces

MG Milligram
BAG Bags

- 48

Description of Units used in the Tables
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9. INVENTORY SURVEY OF SOLID WASTE EQUIPMENT, FACILITIES
AND ORGANIZATION

An inventory on solid waste equipment, facilities and organization is essential in
understanding present conditions and the solid waste management capabilities of the
MMDA, LGUs and private contractors. Thus, a survey was conducted from April 28 to May
31, 1997.

9.1 Objectives of the Survey

The survey aims to: : :

+ Prepare a complete inventory on equipment, their total collection capacity and condition
at the time of the survey.

+ Prepare a complete inventory on facilities, type of facilities, location, capacity and
ownership. -

+  Determine the LGUs and private contractors’ capability to maintain equipment.

Ev » Determine total number of personnel and organizations involved in solid waste

management.

9.2 Scope of the Survey

The survey covered:

+ Ten cities of Metro Manila, namely, Manila, Pasay, Quezon, Caloocan, Marikina,
Muntinlupa, Pasig, Makati, Mandaluyong and Las Pifias.

. Seven municipalities of San Juan, Pateros, Malabon, Navotas, Valenzuela, Taguig, and
Parafiaque.

« Thirty six private hauling companies contracted by the LGUs.

. Metro Manila Development Authority, which provides collection and street sweeping
support for LGUs, maintains the Las Pinas Transfer Station and operates two sanifary
landfill disposal sites at San Mateo, Rizal and Carmona, Cavite.

The inventory of the follow'ing was completed for each LGU/Company:

- Equipment (collection and haulage, transfer, and final disposal)
. Plate and body no.
. Type and loading capacity ‘
. Engine status (whether good, or needing minor or major repair)
. Body status (whether good, fair or poor)
. Model (or year of manufacture)
+ Status when acquired (whether second hand, reconditioned or new)

- Facilities (depot and maintenance, transfer, and final disposal)
+ Type of facility
. Location or address
+  Capacity or land area
. Ownership (owned or rented)




In the case of transfer facilities, the survey indicaled the following type of transfer:
by stage type, where the collection vehicle goes up an elevated stage and the load is

+

In the case of depots and garages, the survey indicated whether the individual LGU and/or
the private contractors under them are capable of equipment mainienance (i.e., undertake

transferred to another equipment under the stage;

by payloader, where waste is first unloaded to an open heaping area and reloaded to a

bigger hanling vehicle by shovel or payloader;,

by mini-dump trucks to a larger vehicle or compactor, or stationary containers picked

up by trucks or trailer vans;

by collection vehicle to compactor trailer van (as in the Las Pifias Transfer Station).

minor or major engine repair or body repair work).

- Organization
Deployment

+

Administration

Operations (regular) -
Collection

Beautification

Depot, maintenance, motorpool

- Transfer station

Dumpsite operation
MMDA back-up

- Special project/operation

Type of Personnel

Supervisor (head or assistant, managerial level)
Technical staff

Administrative staff

Clerical staff

Operations officer

Operations staff

Monitoring staff

Inspector

- Priver

Garbage collector (palero, helper, laborer)
Street sweeper '
Engineer

Mechanic _

Heavy equipment operator

Dispatcher

Environmental enforcers




9.3 Methodology

Questionnaires were developed for the conduct of the following inventory surveys:
. Equipment Survey

. Facilities Survey

. Organization Survey

Facsimiles of these survey questionnaires are attached in the end of this chapter. The survey
was then conducted through the following process:

. Notification. Letters were sent to the mayors (local chief executives), reminding thern
about the project and the preliminary studies needed for master planning, and requesting
their assistance to facilitate the conduct of the survey. The area managers were also

- furnished copies of these communications.

. Orientation. The area managers and their representatwes were oriented on the purpose
and use of the survey instruments. _

. Accomplishment of the Survey Instruments. The staff of the LGUs and private
companies answered the questionnaires. The survey staff visited the offices of the area
managers and the private contractors.

. Submission of Answered Questionnaires. The area managers of LGUs. and the
operations managers of private companies reviewed the questionnaires before submitting
them to the survey staff. :

. . Tabulation. The results of the survey were tabulated and the figures were reviewed for

. consistency. Missing or wrong data were cleared with the area managers and the
knowiedgeable MMDA staff.

» . Preparation of the Report. The results were consolidated into this report.

9.4 Results ‘

92.4.1 Equipment Inventory

| Type and Loading Capacnty of Equipment

The equipment utilized for waste collection and haulage are generaily of two types:
. Closed compactor vehicles (C3, C8, C12, C15 and special compactors)
+  Open dump trucks (6 wheeler, 10 wheeler, and mini-dump trucks)

The reported loading capacities of these equipment vary due to the following factors:
. . Different manufacturing specifications
. Modifications to the containers by local haulers
. Compaction efficiency of the equipment
. Different ocular estimates of the contractors .
. Compliance with the minirmum volume requirements of LGU
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The compactor vehicles have the following capacities:

Iy C5 - 5-8 m?
2y C8 . 8-12 m3
3y C12 - [2-16 m?
4y Ci5 - 15-24 m?

5) Special Compactors 40-72 m*

1

The dump trucks, on the other hand, have the following range of capacities:

1) 6 wheeler dump trucks - 10-12 m?
2) 10 wheeler dump trucks - 15-18 m?

3) Mini-dump trucks - 8m’orless

The type and quantity of equipment by city/municipality are shown in Table 9.1.

A total of 1,303 operational vehicles/equipment (excluding non-serviceable units and those
undergoing major repairs) are used for collection and haulage. These consist of 274
compactors and 1,029 dump trucks, including 32 vehicles registered in more than one
city/municipality. Of the total equipment inventory, the MMDA owned 47 units (3.6 %),
while the 17 LGUs accounted for 165 units (12.7 %). The private contractors hold the
remaining 1,091 units (83.7 %).

Table 9.1. Type and Quantity of Equipment by LGU
LGU Compactors Dump Trucks Total
C5 JCB [C12 1 C15S }Special |6 W | 10 W | Mini
Manila 9 24 0 0 60 7 123 . 0 223
Quezon City 3 7 21 0. 15 59 182 12 | 280
Makati 0 3 0 1 0 65 90 0 159
Pasay 4 2 0 0 0 28 15 0 49
Muntinlupa - 1 2 0 0 0 29 0 0 32
Mandaluyong 0 2 0 0 0 29 54 0 85
Parafiaque 0 0 (0 0 8 0 26 2 36
Las Piiias 10 20 0 0 0 0 0 0 30
Marikina 13 2 0 0 0 0 0 0 15
Pasig 6 0 0 4 4 0 74 11 99
Pateros 3 3 0 1 0 0 0 21 9
San Juan 0 0 0 0 15 1 12 6 34
Taguig 0 0 1 -0 0 1 18 11 21
Caloocan 0 0 0 2 0 5 54 45 106
Malabon ] 3 0 0 0 24 1 2 31
Navotas 0 0 0 0 0 3 9 10 22,
Valenzuela 0 0 0 0 0 0 7 18 25
MMDA 7 22 0 13 1 0 4 0 47
TOTAL 57 9 3 21 103 | 251 669 |109 1303

Note: 6 W — six wheeler dump trucks;, 10 W — 10 wheeler dump trucks;
Mini — Mini-dump trucks



The number of waste collection equipment by ownership is presented in Table 9.2 below.

Table 9.2. Waste Collection equipment BY ownership

LGU MMDA or LGU | Private Equipment Total
Equipment {No.) (No.)
Manila 5 218 223
Quezon City 6 274 280
Makati 3 156 159
Pasay 6 43 49
Muntinlupa 3 29 32
Mandaluyong 7 78 85
Paranaque 8 28 36
Las Pinas 30 0 30
Marikina 15 0 15
Pasig - 40 39 99
Pateros 9 0 g
San Juan 7 27 34
Taguig 3 18 21
Caloocan 2 104 106
Malabon 7 24 31
Navotas 14 g 22
Valenzuela g 25 25
MMDA 47 0 47
TOTAL - 212 1091 1303

‘Table 9.3 shows the estimated equipment capacity per trip.The estimated total loading
capacity of the 1,303 collection and haulage vehicles is 21,914.7 m3, (Note: Differences in
decimal points are due to rounding off.) The compactors account for 7,447.4 m?. (34.0%) of
the load, while the dump trucks carry 14,467.3 (66.0 %) of the waste. The MMDA accounted
for 715.6 m3 (3.3%), while the 17 cities and municipalities had a combined carrying capacity

of 21,199.1 m3. (96.7 %).
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Table 9.3,

Estimated. Equipment Capacity PER TRIP by LGU

{unit: cm?)
LGU Compactors Dump Trucks Total
C5 C8 CI12 | C15 | Special | 6 W 16 W Mini
Manila 72 330.0- 0 0 2,412 70 2,139.0 0 5,023.0
Quezon City 24 796 | 32 0 1,078 592 2,912.0 94 4,811.6
Makati 0 33.6 0 24 0 712 1,386.0 0 2,155.6
Pasay 20 16.0 0 0 0 335 304.5 0 675.5
Muntinlupa 5 25.6 0 0 0 435 0 0 465.6
Mandaluyong 0 24.0 0 0 0 337 744.8 0 1,105.8
Paranaque 0 0 0 0 579 0 390.0 12 581.0
Las Pinas 60 240.0 0 0 0 0 0 0 300.0
Marikina 69 24.0 0] 0 0 0 0 0 93.0
Pasig 30 0 0 88 290 0 1,292.0 55 | 1,755.0
Pateros 18 36.0 0 24 0 0 0 -5 £3.0
San Juan 0 0 0 0 1,078 10 228.0 36 1,352.0
Taguig 0 0| 20 0 0 i0 270.0 6| - 3060
Caloocan 0 0 0 30 0 50 - 906.0 360 1,346.0
Malabon 5 25.0 0 0 4] 232 16.0 10 288.0
Navotas "0 0 0 0 0 30 - 144 .0 35 2000
Valenzuela 0 0 0 ¢] 0 4] 105.0 144 249.0
MMDA 42 281.6 0 312 20 0 60.0 0 715.6
TOTAL 345 | 1,1154 | 52 | 478 5,547 | 2,813 | 10,897.3 | 757 | 21,9147

Table 9.4 shows the breakdown of equlpment carrying capac:ty of the MMDA, thc LGUs

and the private contractors, by cxty/munlczpahty




Table 9.4, Equipment Carrying Capacity of MMDA, LGUs and
Private Contractors by City/Municipality
City/Municipality Capacity (m?) Total
' MMDA or L.GU Private
Manita 53.0 4970.0 5023.0
Quezon City 61.6 4750.4 4812.0
Makati 49.6 2106.0 2155.6
Pasay 36.0 639.1 675.1
Muntinlupa 30.6 435.0 465.6
Mandaluyong 80.0 1025.6 1105.6
Paranaque 102.0 878.6 980.6
Las Pinas 300.0 0 300.0
Marikina 93.0 . 0 93.0
Pasig 496.0 1259.4 1755.4
Pateros 83.0 0 83.0
San Juan 46.0 1306.4 1352.4
Taguig 36.0 270.0 306.0
Caloocan - 30.0 1316.0 1346.0
Malabon 58.0 230.0 288.0
Navotas 81.0 128.0 209.0
Valenzuela 0 249.0 - 249.0
MMDA 715.6 0 715.6
TOTAL 2351.4 19563.5 21914.9

The MMDA and the 17 cities and municipalities have a combined carrying capacity of
2,351.4 mP® (10.7%), while private contractors have a total carrying capacity of 19,563.5 m?
(89.3 %).

Present Condition, Model, and Status of Equipment When Acquired

Table 9.5 shows the present condition, model and status of the equipment when acquired.
The majority of the 1,303 operational collection and haulage vehicles is in good condition --
87 % of the engine is in good condition, while 13 % need minor repair. On the other hand,
73 % of the body is in good shape.

Of the total 1,403 vehicles (including 76 units needing major repair and 24 non-serviceable),
the year of manufacture of 476 units (34.09 %) is not known. Those manufactured within the
last six years (from 1991-1995) total 472 units (33.6 %), over six but not more than 10 years
old consist of 262 units (18.7 %), over 10 but not more than 15 years old, 114 units (8.1 %),
and over 15 but not more than 20 years old, 25 units (1.8 %). Only 54 vehicles (3.8 %) are
older than 20 years.

Of the 1,403 equipment, 640 were bought reconditioned, 376 new, and 343 second hand.

‘The symbols used in the succeeding tables (Tables 9.5, 9.6-A, 9.6-B) have the following

meanings: :

97
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Engine condition

Body condition

Model or year of manufacture

Status when acquired

good
needing minor repair

needing major repair

good
fair

poor

1991-95

1986-90

1981-85

1976-80 .

more than 20 years

unknown

second hand

reconditioned

new
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Table 9.5. Present Condition, Model, and Status of Equipment When Acquired

LGU CONDITION MODEL OR YEAR OF STATUS WHEN
MANUFACTURE ACQUIRED
ENGINE BODY
G | Min|Mal G | F P |A |B |C {DIE | F S R N

Manila 2101 13 | 10} 148 381 41133 53] 39} 8] O 0 53 26 154
Quezon City 242 | 38 41227 46 ¢ 11] 28 2| Of O O 254} 42| 213 29
Makati 148 11 51100 53 51 45) 39 7| 74 311 36 79 77 5
Pasay 44 5 0} 49 © 0l 0 6] 437 0| 0 0 34 13 2
Muntinlupa 29 3 0] 33] ¢ 6 51341 0] 0] 0O 0 17 0 22
Mandaluyong 80 5 4] 80) 9 Ofp 11} 0y 0] O] 0O 78 35 43 11
Parafiaque 36 0 21 36| 0 21 281 101 0| O O 0 2 8 28
Las Pifias 3010 0] 30] 0 0§ 3; 0r 0101 0 ] 0 30 0
Marikina 12 3 24| 171 23 0{21] 03 G 0 O 19 0 35 5

- 4 Pasig 76 23 6] 931 11 4148 51 44 3| 0 48 24 63 21
s Pateros 5 4 Of 3] 6 I} 61 4] 0 0] © 0 0 0 10
’; San Juan 31 3 31331 3 1124} 91 4] 0] O 0 0 14 23
Taguig 18 3 0§ 18] 3 31 61 01 O] O 18 0 0 19 5
Caloocan 106 0 0] 70[ 36 1] 37) 38] 15| 7} 5 5 25 82 | -0
Malabon 29 2 1] 121 19 1{ 7] 0| 1] 0} 0] 24 24 5 3
Navotas 21 1 21 141 8 21 12) 0y 0 0] 9O 12 8 4 12
Valenzuela 25 0 0] 25 0O 0p 25| 04 0] 0] O 0 0 25 0
MMDA 36 11 150 0] 50 ] 19] 6} 62y 1| O] O 0 0 0 69
TOTAL 11781 1251 76] 995| 348 | 604 472 267] 114; 25 S54[ 476} 343 | 657 | 403

The inventory found 100 vehicles to be non-operational, of which 76 units are undergoing
major repair and 24 non-serviceable. The following areas have non-serviceable units:
Makati (1), Muntinlupa (7), Marikina (1), Pasig (3), Pateros (1}, Tagu;g (3), Caloocan (1),
and MMDA (7).

Tables 9.6 shows the distribution of equlpment by condition, model and status, per LGU and
private contractor.
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Table 9.6-A. Present Condition, Model, and Status of Equipment When Acquired,

per LGU
LGU CONDITION MODEIL OR YEAR OF STATUS WHEN
MANUFACTURE ACQUIRED
ENGINE BODY '
G | Min| Majl G FiP|] A Bl CcID|E |F S R N
MANILA 2ol 13) 10 w48 81| 4] 133] 53 39|38 53 26 154
LGU 5 5 3 2 5
Private 205 13 10¢ 43| 81| 4] 33] s0{ 37 |8 48 26 154
QUEZON CITY 2420 387 4 § 227 | 46 | 1t ] 28 2 254 | 42 213 29
LGU 6 |- : 6 i 2 3 2 3 1
Private 236F 38 4 1 221 46 | 1t | 27 251 {40 [ 210 28
MAKATI 148F 11| s w2 | s3] s 45 39y 717 {31136 |70 77 9
LGU 3 3 1 2 4 T 7 7
Private 1457 11| 2 106 { 51 1 45 320 7 17 131 36 {72 |77 9
PASAY : 44 5 49 6| 43 34 13 2
LGU 5 1 6 6 4
Private 19 4 43 43 KT 9
MUNTINLUPA 29 3 33 6 5 34 17 22
LGU 3 4 6 2 8 1 8 2
Private 26 3 1 2 3 26 . ) . N
MANDALUYONG 30 5 4 80 9 11 ] 7% 35 | 43 11
LGU 2 5 4 2 9 3 : 18 Il
Private - ' 78 3 _ : ] 35 43
PARARNAQUE 36 2 6 2 | 28 10 2 8 28
LGU ' 8 2 8 2 10 2 8
Private ' 28 28 28 ' 28
LAS PINAS (LGU)' 30 30 { [ 30 ' BERRE
MARIKINA (LGU) 12 3 24 17 23 21 19 15 5
PASIG %1 23] 6 93 11 4 48 5 4 |3 48 24 ey In
1.GU 25 15| 6 16 0F 3 40 9 35 14
Private 51 8 . 57 1 1 8 4 |3 39 24 28 i
PATEROS (LGU) 5 4 3 1 6 10
SAN JUAN 31 3 3 33 1 24 9 4 14 >3
LGU 7 I 8 . 8 3
Private 24 3 2 25 3 1 16 9 4 i4 15
TAGUIG 18 3 13 3 3 6 18 19 5
LGU 3 3 3 6 1 5
Private : 18 18 : 18 : 18
CALOOCAN 106 70 36 i 37 sl 1517 |5 |[s 25 82
LGU i 2 2 1 3 3 -
Private 104 68 T 36 37 35 i5 |7 5 5 22 82
MALABON 29 2 1 12 9 1 7 0 1 ' 24 24 5 3
LGU 7 7 - 7 2 5
Private 22 2 1 5 191 1 7 1 17 |22 3
NAVOTAS 21 1 2 14 8 2 12 ' 12 8 4 12
LGU 14 14 10 4 4 10
Private 7 1 2 8 2 2 8 8
VALENZUELA (PC) 25 25 235 25
MMDA 36 1y 15 50| 19 6 62 1 69
TOTAL 1178 125y 76 | 995 | 3a8 | 60§ 472 | 262( 114 | 25 | 54 | 476 | 343 | 657 403
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Table 9.6-B. Present Condition, Modcl, and Status of Equipment When Acquired
by LGU, MMDA and private contractor

CONDITION MODEL OR YEAR STATUS
OF MANUFACTURE WHEN
ACQUIRED
ENGINE BODY

G |Min| Magj | G} F | PlLALlBlC|D]| ElF M R N

LGU and MMDA 170 42 55 | 1490 103] 39] 141} 105 3 O] O} 421 29 125V 137

Private Contraciors § 1008 83 21 | 846 245} 21| 331} 157 111] 25] 54 434 314 | 5321 266

TOTAL 1178] 1251 76 1995 348] 60| 472] 262] 114] 25] 54l 47 343 | 657 403

Transfer, Disposal and Other Equipment
Other equipment utilized for transfer, final disposal and other related solid waste
management functions include the following:
+  Transfer Equipment:

- Trailer Van (TV)

- Bulldozer (BD)

- Payloader (PL)

- Backhoe (BH)

- Grader (G)

- Prime Mover (PM)

- Water Tank (WT)

- Others (motorized sprayer, eic.)

Final Disposal:

- Bulldozer {BD)

- Payloader (PL) _

- Trash Compactor (TC)

- Backhoe (BH)

- Water Tank (WT)

- Dump truck (DT)

- Others (motor sprayer, fogging machine, generator, trash compactor)

. Street Sweeping:
- Mechanical Street Sweeper (55)
- Sewer Jet (S1)
- Water Tank (WT)
- Trash Bin (TB)
- Others (generator, chain saw, mini jackhammer, etc.)

Table 9.7 shows the type of other equipment used by LGUs and private companies for
transfer, disposal and related solid waste management functions. '

9-11
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Table 9.7. Type and Quantity of Other Equipment by LGU

LGU TRANSFER DISPOSAL OTHER
: EQUIPMENT

TV | BD | PL | BH { PM | WT' | O BD [ PL|\TC | BH | Wr lDr o S8 8 wr | I8

Manila 32 6 3 1 i 7

Quezon City 9 1 3 t 2 i 2

Makati

Pasay 2

Muntinlupa I

Mandaluyong

Parahagque 13 1 3 2 200

ILas Pifias

Marikina

Pasig 3

Pateros

San Juan

Taguig

Caloocan 3

Malabon

Navotas

Valenzuela 1

[ [PV Y QY LY ) R
W

MMDA Las 15 1
Pinas T. S.

15 1

MMDA San 7 i 2 1 3
Mateo SLF

MMDA 7 1 2 i 1 4 3
Carmona SLF

TOTAL 52 | 6 27 1 6 15 |1 i 23 14 7 2 2 4 6 112 11 3 200

Note: TV — Trailer Van; BD — Bulldozer; PL — Payloader; BH - Backhoe; G — Grader;
PM - Prime Mover; WT - Water Tank; TC — Trash Compactor; DT -~ Dump Truck;
88 Mechanical Street Sweeper; ST — Sewer Jet; TB — Trash Bin; O - Others
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The Las Pifias Transfer Station utilizes 15 units of trailer vans, while Manila and Parafiaque

have 32 and five units of trailer vans, respectively. A trailer van has an average capacity of
85 m3,

Twelve LGUs (and private contractors under their employ) use other equipment, such as

bulldozers, payloaders, graders, etc. for individual transfer systems, disposal, and rclated
solid waste functions:

l. Manila
Quezon City
Pasay
Muntiniupa
Parafiaque
Pasig’

San Juan

- Taguig

. Caloocan
10. Malabon
11, Navotas
12. Valenzuela

W N oA WD

Ten wheeler dump trucks are also utilized by some private companies as transfer equipment,
to reload the waste from smaller vehicles in order to economize on trips to the dump site.

9.4.2 Inventory of Facilities

An inventory on the following facilities for collection, transfer and disposal was conducted:
. Depot or garages
.+ Maintenance shops
. Transfer stations (including individual transfer stations operated by some LGUs and
private companies) ' :
. Disposal sites (both open dump sites and sanitary landfills)

The inventory determined the following:
. Type of facility
+ Land arca !
. Ownership :
. General supervision, management and maintenance of the facility

Transfer facilities are of four types, namely: (1) by stage, (2) by payloader, (3) by smaller to a
larger reloading vehicle, and (4) by compactor trailer van.

Depot, Garage and Maintenance Shop

Table 9.8 shows the depots and maintenance shops of LGUs.



Table 9.8

T L T

LGU Depots and Maintenance Shops

LGU Depot or Garage Muaintenance Shop
Land |Ownership{ Land |Ownership Maintenance Capability
Area Areaq
(krme?) (km?) :
Engine Body
0 R (4 R N |Min{Maj| N |Min|Maj
Manila 1 1 '
Quezon 16,000 1 same 1 i )
320 1 1 1
Makati 3,000 1 1 1
Pasay 300 1 1 1
Muntinlupa 200 | samg 1 1 1
Mandaluyong 300 1 l 1
Parafiaque 3,000 | 1 1
- |Las Pifias 1 1 1
Marikina 13,550 1 1 1
Pasig 8,000 1 : same i 1 : 1
Pateros 1,500 1 same 1 1 1
San Juan 1,000 1 H 1
Taguig 1 1 1
Kalookan 5,000 i 1 1
Maliabon : 1 : 1
Navotas 1 1
Valenzuela 1 i
MMDA 1,000 1 same 1 1 1
200 1 same . 1 1 1
Total 53,070 12 3 7 14 6 1 15 5 1

The MMDA maintains two depots and garage with integrated maintenance shops that
perform minor engine and body repairs.

Manila, Pasay, Las Pifias, Taguig, Malabon, Navotas and Valenzuela do not have any depot
or garage. Only Quezon, Pasay, Muntinlupa, Pasig, and Pateros have their own maintenance
shops. Of the five LGUs, only Pasig has the capability for major engine and body repairs.

Except for Las Pifias, Marikina and Pateros, all LGUs employ privafe companies who have
their own garage and maintenance shops. These private companies can undertake major
engine and body repair work.

I'ranster Stations

The MMDA owns the only collective transfer station of Metro Manila, which is located at

Las Pifias.

9-14
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Table 8.9, Collective Transfer Station

Name of Service Area | Location Area Own Ops § Maint | Sup
Facility (km?)
G|P|G|[P|G|P|G|P
Las Pidias Las Pifias, Las Pifias City j20,000 |! I
Transfer Parafiaquc,
Station Muntinlupa,
Pasay, Makati

Note: Own -- Ownership; Ops - Operations; Maint — Maintenance; Sup — Supervision; G —
Government; P — Private

The Las Piftas Transfer Station serves Las Pifias, Makati, Muntinlupa, Parafiaque, Pasay and
Taguig. The MMDA has privatized the operation and maintenance of the facility.

Table 9.10. Individual Transfer Stations

LGU

Service Area Location(s) Area § Own Ops | Maint | Sup
(km?) | :
G|PIG|PIG{P|G|P
TYPE A: STAGE TYPE
Pasig Pasig City Kaniyugan, Pasig 8,000 % 1 1
Marikina Marikina Sta. Elena, Marikina | 550 1 1 1 1
Sub-Total 8,550 | 2 2 2 2
TYPE B: BY PAYLOADER ' :
Manila Manila, Navotas, and |e C-4, R-10, Tondo 1,500 | 1 1 1 1
northern LGUs & Pier 2 North Harborf 2,000 1 1 1 1
Malaben Malabon, Caloocan e C-3 Dagat-dagatan | 16,000 I I 1 1
and northern 1.GUs s Acacia 1,000 1 1 1 1
Valenzuela Yalenzuela Hi-way, Paso de Blas | 200 1 | 1 1
Parafiaque Parafiaque Palanyag 400 Base 1,000 | 1 1 111
Pasay Pasay City Reclamation Arca 800 1 1 1 1
Caloccan Caloocan City C-3 Old Caltex 550 l 1 1 1
- ' Sub-Total 17,0501 3 5 2 6 1 71216
TYPE C: BY LARGER RELOADING VEHICLES
Caloocan Caloocan City e Himilayan Road 15,000 ! 1 1 1
e Tirad Pass cor 600 1 I 1 1
Malvar 2,000 | i 1 1
e Santiago
Malabon Malabon and Navotas [Maysilo, Malabon 8,000 1 1 1 1
Sub-Total 25,600 4 4 4 4
GRAND TOTAL |51,2001 5 | 9 | 4 {101 3 {11]4 {10

Note: Own — Ownership; Ops — Operations; Maint — Maintenance; Sup — Supervision;
G - Government; P - Private '
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Five LGUs and nine private contractors operate a total of 14 individual transfer stations.
The types of individual transfer stations by LGU are as follows:
. Type A (by stage): Pasig and Marikina
. Type B (by payloader): Manila, Malabon, Valenzuela, Parafiaque, Pasay, and
Caloocan .
. Type C (by larger reloading vehicles): Caloocan and Malabon

Private contractors operate 10 of the 14 transfer facilities, 11 of which are maintained
privately. The government, however, maintains general supervision over 10 of the facilities.

Disposal Sites
Table 9.11 lists the final disposal sites of Metro Manila.

Table 9.11. Final Waste Disposal Sites

FACILITY Location Service Areas | Capacity| Own | Ops | Maint| Sup @
(or Address)  (km?) '
o G|P|G|P|G|P)G|P
Payatas dump site Payatas, QC | [Quezon City, NCR| 200,680 111 111
San Mateo SLF San Mateo, Rizal {NCR and adjoining] 730,000 | 1 1 11
: towns '
Carmona SLF . |Carmona, Cavite |NCR and adjoining] 659,000 | 1 1 111
' towns '
Catmon dump site Malabon Malabon 18,000 1 1 il1
" TOTAL DISPOSAL SITES 160768012 1212413 414

Note: Own — Ownership; Ops - Operations; Maint — Maintenance; Sup — Supervision; G —
Government; P — Private

The MMDA owns and supervises the sanitary landfill sites at San Mateo, Rizal and

Carmona, Cavite, while the two open dump sites at Payatas, Quezon City and Catmon,
Malabon are privately owned. , ' gw
2.4.3 Organization

A total of 14,623 persoﬁnel are involved in solid waste management. .The 1.GUs account for

8,420 people (57.6 %), while the private contractors employ 6,203 (or 42.4 %).
The number of LGU personnel by functional deployment is shown in Table 9.12.
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Table 9.12. LGU Personnel Deployment by Function

Note: Adm - Admihistration; Ops - Opefations (Regular); Coll — Collection; Beau -~
Beautification; DMM - Depot, Maintenance, Motorpool; TS - Transfer Station; Dump

- Dump Site Operation; MMDA - MMDA Back-up; SP - Special Project/Operation;
D - Driver, C — Collector; Sw — Street sweepers; O — Others (i.e., grass cutters, etc.)

LGU Adm | Ops Coll Beau DMM | TS | Domp | MMDA Sp TOTAL
D C Sw 4]
Manila 51 36 0 0 189 0 3 0 0 0 0 279
Quezon City 481 98 0 15 32 82 01 O 16 524 94 909
Makati 37| 48 0]l 91 243 il 1 0 0 0 35 466
Pasay i 9 4 8 20 0 0fp 0 0 0 0 42
Muntinlupa 19 12 0 9 57 16 & 0 0 0 670 791
Mandaluyong 11 2] 11 121 - 272 0 0f 0 0 0 0 308
Paraiiaque 20 121 21 0 225 0 2] 4 0 0 0 284
Las Pifias 16 0] 42| g4 565 0 8 0 0 0 0 715
Marikina 81 381 50| 150 60 0 41 0 ] 0 4] 310
Pasig 9 16 | 381 150 420 0 21 4 0 0 0 639
Pateros 4 0 51 211 33 0 21 0 0 0 0 65
San Juan 4 3 7 0 26 0 0 0 0 0 4] 40
 Taguig 16 ) 33 41 12 129 0 1 0 0 0 0 195
Caloocan 14 [0 0 0 207 0 01 O 0 0 0 227
Malabon 5 7 1541 20 60 25 0 0 3 7 0 147
Navotas 1 4 0 0 15 0 2 0 0 O 0
Valenzuela 3 7 81 24 41 0 2 0 0 0 0 85
MMDA- 27 i7 0 0 0 0] 0y 0 0 0 0 44
PMO/SWMTE
MMDA-ESC 0 0 0 ] 0] 2,416 0] © 0 0 324 2,740
MMDA-San 0 0 0 0 0 0 o 0 11 0 0 11
Mateo LSF :
Las Pifias-TS 0 0 0 0 0 0 0] 5 0 0 0 5
MMDA- . 0 0 0 0 0 0 0] © 8 0 0 8
Carmona LSF ' '
MMDA-107 2 0f 291 0 o] 0 0{ 0 0 0 0 31
MMDA-103 251 39 3 0f. 0l - 0 0] O 0 0 0 72
Total 3211 387|242 ] 596 ] 2,594 | 2,550 35| 13 43 531 ] 1,123 8,435

Private contractors employ 6,203 personnel, with Collection absorbing the lion’s share of
5,235 workers (84.4 %).




Table 9.13.  Collection and Beautification: Private Personnel

Private Contractor Collection Beautification Total
D C ST SW 0 ST
Manila:; Leonel 240 699 936 250 0 250 I,i89
Quezon City :
REN-Q.C. 200 1,000 1,200 0 ) 0 1,200
TRANSTAR 0 0 0 0 0 0
HALREY . 40 - 139 179 0 4] 0 179
GREENLINE-E 33 230 263 0 0 0 263
NIDC 8 24 32 O 0 0 32
LRP 17 59 76 O 0 0 76
Caloocan :
MUD-REGAL 22 78 100 0 0 0 100
LM . 18 7 25 0 0 0 - 25
R&T 7 5 12 0 0 Y 12
ETS ' 5 12 17 0 0 -0 17
HALREY 13 - 43 56 0 0 0 56
EDC 27 60 87 0 0 0 87
FELGENE 12 43 55 0 0 0 55
Malabon . :
HAULERS 10 13 43 0 0 0 w43
MPH 5 15 20 0 0 0 .20
Valenzuela: HALREY 20 66 - 86 0 0 0 86
Navotas: HAULERS 12 52 64 0 0 0 64
Pasig : : ' R
REDFOX 5 20 25 0 0 0 . 25
METROWIDE E 7 28 35 0 0 0 35
IPM 10 40 - 50 0 0 0 50
RB YAP 4 16 20 0 0 0 20
B.BAL 4 16 20 0 0 0 20
TUAZON 5 20 25 0 0 0 25
METROWIDE M 14 56 70 0 0 0 70
SVYR -1 4 5 0 0 0 5
JRD 9 36 .45 0 0 0 45
EER 3 12 15 0 0 0 15
Makati ' :
ACY 3G 125 164 0 0 -0 164 -
ISDG 24 96 120 0 0 0 - 120
NJ BAUTISTA 22 88 110 -0 O O 110
RTM 24 79 103 0 0 0 103
REN 32 128 160 0 0 O 160
Mandaluyong : :
LEGH 41 117 158 0 ( 0 158
RMMS 78 312 390 O 0 0 390
Paranaque '
EJR 20 80 100 0 0 0 100
GREENLINE E 33 180 213 0 0 0 213
HINTERLAND 5 20 25 0 0 0 - 25
Muntinlupa; REDFOX 28 100 128 0 ¢] 0 128
TOTAL . 1,097 4,138 5,235 250 0 . 250 5,485

Note: D — Driver; C — Collector; Sw — Street sweepers; O — Others (i.e., grass cutters, etc.)
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9.5 Summary of Findings

Number of Collection Vehicles
Metro Manila has a total of 1,303 operational collection vehicles, broken down as follows:

No. of Percentage
Units
MMDA : 47 3.6
LGUs ' 165 12.7
Private Contractors 1,091 83.7

Type of Collection Vehicles
The equipment utilized for waste collection and haulage are generally of two types:

No. of | Percentage
_Units
Compactors 274 21.0
Open Dump Trucks 1029 79.0

Carrying Capﬁéity of Collection Vehicles
The combined carrying capacity per trip of all the vehicles is estimated at 21,200m?
approximately.

. Total Disposal Volume
~ The total disposa] volume is estimated at 14,500 m? approximate}y.

. Requlred Average Number of Trips per Day per LGU

Based on the above estimates, the average required number of tr1ps per LGU is
presented in Table 9.14:
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Table 9.14 Average Required Number of Trips

LGU Waste Collection Carrying Required Ave.
Volume Capacity No. of Trips

Manila 2,703 5,023.0 0.54
Quezon 3,078 4,812.0 0.64
Makati 1,005 2,155.6 0.47
Pasay 1,259 675.1 - 1.87
Muntinlupa 1,000 465.6 2.15
Mandaluyong 696 1,105.6 0.63
Paraiiaque 603 980.6 0.61
Las Pifias 870 300.0 2.90
Marikina 372 53.0 4.00
Pasig 903 1,755.4 0.51
Pateros : 63 83.0 0.76
San Juan ' 42 1,352.4 0.03
Taguig 359 306.0 1.17
Caloocan 515 1,346.0 (.38
Malabon 328 288.0 - 1.14
Navotas 150 209.0 0.72
Valenzuela 548 249.0 - 2.20

TOTAL 14,494 21,199.3 0.68

Collection Capacity Per Trip of the MMDA, LGUs and Private Contractors

_ me Percentage
MMDA 715.6 3.2
LGUs : 1635.8 7.5
Private Contractors 19563.5 893




The collection capacity (m3) by city/municipality is presented in Table 9.15.

Table 9.15 Collection Capacity in Each City/Municipality

City/Municipality Capacity (m3) Total
MMDA or LGU Private

Manila 53.0 4970.0 5023.0
Quezon City 61.6 47504 4812.0
Makati 49.6 2106.0 2155.6
Pasay 36.0 639.1 675.1
Muntiniupa 30.6 435.0 465.6
Mandaluyong 80.0 1025.6 1105.6
Parafiaque 102.0 878.6 980.6
Las Pifias 300.0 0 300.0
Marikina 93.0 0 93.0
Pasig 496.0 - 12594 1755.4
Pateros 83.0 0 83.0
San Juan 46.0 1306.4 1352.4
Taguig 36.0 270.0 306.0
Caloocan 30.0 1316.0 1346.0
Malabon 58.0 230.0 288.0
Navotas 81.0 128.0 209.0
Valenzuela 0 249.0 249.0
MMDA 715.6 : 0 715.6

TOTAL 2351.4 19563.5 21914.9

Condition of Vehicles

. Engine;  90.4 % of the engines of all 1,303 operational vehicles are in good
condition :
. Body: 76.4 % of the bodies of the same vehicles are in good condition

Model or Year of Manufacture

The inventory, which includes non-serviceable vehicles and those needing major repairs,
totals 1,403 vehicles. Of the said number, the mode! or year of manufacture is as follows:
476 (33 %) not known
. 472 (33 %) within six years
. 262 (20 %) six to 10 years
« 139 (10 %) 10 to 20 years
« 54 (4 %) more than 20 years
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Maintenance
+  Only one LGU (Pasig) has maintenance capability

. 14 LGUs have employed private companies capable of conducting major engine and
body repair works

Type of Transfer
. Las Pifias Transfer Station (Collective Facility)
The Las Pifias Transfer Station serves the cities of Las Pifias, Muntinlupa, Pasay and
Makati and the municipality of Parafiaque.

Individual Transfer Stations

Other LGUs use the following types of transfer:

- Type A (by stage): Pasig and Marikina

- Type B (by payloader): Manila, Malabon, Valenzuela, Parafiaque, Pasay, and
Caloocan

- Type C (by larger reloading vehicles): Caloocan and Malabon

Organization

14,623 people are employed in solid waste management. The LGUs account for 8,420 (or
57.6 %), while the private sector has 6,203 (or 42.4 %). .

. Collectors: Those deployed in Collection total 6,073 personnel, with 838 under the

MMDA and the LGUs and 5,235 under the private companies.

. Street Sweepers: Those deployed by the LGUs and the MMDA in Beautification
(including street sweeping and greening) total 5129, '
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