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1 GENERAL 
This Terms of Reference has been prepared by the consultant consortium comprising Pacific 
Consultants International (PCI) and NIKKEN Consultants, INC (NIKKEN), which have been 
designated by the Japan International Cooperation Agency (JICA) as the consulting firms 
(hereinafter referred to as “Study Team”) for “The Study on Drainage Improvement in the 
Core Area in Metropolitan Manila, Republic of the Philippines” (hereinafter referred to as 
“DICAMM”). 

The objectives are to survey drainage channels for the hydraulic modeling in the study area. 

In the previous study entitled as “Study on the Existing Drainage Laterals in the Metro 
Manila in the Republic of the Philippines (2000)” (hereinafter referred to as “SEDLMM”), 
longitudinal and cross-sectional survey on some of the existing drainage channels was 
conducted.  In the present work, the followings shall be carried out. 

1) Elevation of benchmarks used in SEDLMM shall be checked.  Necessary correction 
shall be carried out to utilize the data gathered in SEDLMM. 

2) The selected remained part of the drainage channels, in which the topographic data is 
necessary to be taken for the formulation of the master plan, shall be surveyed. 

As the Study Team is required to perform the surveys in accordance with the Agreement with 
JICA for DICAMM, and as the Study Team needs local firms (hereinafter referred to as 
“Contractor”) to provide the consultancy services for the survey, this Terms of Reference is 
prepared. 

2 DEFINITION OF DRAINAGE CHANNELS 
The following definition for the drainage channels in the Metro Manila shall be applied in the 
present work. 

Esteros and Creeks: Open channels 

Drainage mains: Mainly closed channels that consist of one or more box culverts which 
are 2.0 to 5.0 m in width and about 3.0m in depth. 

Outfalls: Drainage mains that are directly connected to Manila Bay or the Pasig River 

Laterals: Other small drainage channels 

3 SCOPE OF WORKS 
The area to be covered by the Study is within the core area in the Metro Manila as shown in 
Fig.1. 

The works are divided into four items as follows. 

ITEM 1: Checking and correction of elevation of benchmarks used in SEDLMM 

ITEM 2: Longitudinal and cross-sectional survey for Esteros and Creeks 

ITEM 3: Survey for Drainage mains and Outfalls 

ITEM 4: Survey for Laterals 

Quantities of each item are shown in Table 1.  The drainages to be surveyed in ITEM 2 and 
3 are tentatively shown in Fig.2.  The drainages to be surveyed in ITEM 4 will be specified 
in the course of the work.  The detailed location of the survey will be specified by the Study 
Team to the Contractor on the detailed location maps or in the course of field works. 
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Table 1  Work Quantity 

Item 
No. 

Item Total 
amount 

Remarks 

1 Checking and correction of elevation 
of benchmarks used in SEDLMM 

43 
Benchmarks 

 

2 Longitudinal and cross-sectional survey 
for Esteros and Creeks 

About 30 km 

 

1) Interval of cross-section = about 
200m 

2) Supplementary 150 cross-sections 
including for bridge, culvert, gate, 
gauge and other structures specified 
by the Study Team 

3 Survey for Drainage mains and Outfalls  About 5km 

 

Selected manholes along the drainage, 
which are basically located at 
inter-sections, shall be surveyed. 

4 Survey for Laterals About 10km Selected manholes along the drainage, 
which are basically located at 
inter-sections, shall be surveyed. 

 

3.1 ITEM-1: Checking and Correction of Elevation of Benchmarks Used in 

SEDLMM 

3.1.1 General 

It is said that there is a possibility of land subsidence in low-lying area in Metro Manila.  
The reference point (BM66) used in SEDLMM might be affected by the land subsidence, 
because it is located at around the South Port in Metro Manila, which is expected to be mostly 
affected area by land subsidence.  To employ the data gathered in SEDLMM, it is necessary 
to check carefully elevation of benchmarks used in SEDLMM. 

3.1.2 Control Point 

The control point used in the recently prepared topographical map (1:5,000) for Metro Manila 
by JICA study on Earthquake Impact Reduction Study for Metropolitan Manila shall be used 
as a control point to check the elevation of benchmarks used in SEDLMM. 

3.1.3 Ordinary Leveling 

Ordinary leveling shall be carried out using adjusted auto levels along the planned leveling 
routes.  The observation method, accuracy and equipment of leveling shall be as follows. 

1) Measuring route: Double-run or single run 

2) Allowance of closing error: 5mm x S1/2 (S = km) 

3) Length of measurement: Maximum 60m 

4) Reading unit: 1mm unit 

5) Survey instrument to be used: Auto level 

6) Sensitivity of level instruments: More than 40’’/2mm 
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3.1.4 Correction of elevation of benchmarks used in SEDLMM 

The elevation of benchmarks used in SEDLMM shall be corrected based on the results of the 
survey. 

 

3.2 ITEM-2: Longitudinal and cross-sectional survey for Esteros and Creeks 

3.2.1 General 

To grasp the current condition of  Esteros and Creeks with deposited solid waste and 
sediment, especially from hydraulic point of view, longitudinal and cross-sectional survey for 
Eetros and Creeks shall be carried out.  The result will be employed to analyze hydraulic 
conductivity of the drainage system and to develop a computational model of the drainage 
system. 

3.2.2 Installation of cross-section posts 

Cross-section posts shall be established before commencement of the field surveying as 
follows. 

1) Preparatory work for cross-section posts 

The Contractor shall prepare the iron pegs, e.g. length: 10cm to 40cm, diameter 
10mm. 

2) Installation of cross-section posts 

The contractor shall install iron pegs on stable places along one side of Estero 
and/or Creeks” for cross-section posts, based on the planning maps prepared by the 
Study Team and on field conditions.  The interval of cross-section posts shall be 
approx. 200m.  In addition, the cross-section posts shall be installed at a proper 
position in the cross-section that includes bridge, culvert, gate, gauge and other 
structures specified by the Study Team. 

3.2.3 Horizontal positions of cross-section posts 

Horizontal positions (coordinate) of the cross-section posts shall be measured by using Global 
Positioning System (GPS).   

3.2.4 Elevation of cross-section posts 

Elevation of the cross-section posts shall be measured by direct leveling from the benchmarks 
that were used in SEDLMM. 

The following principle specifications shall be applied for leveling. 

1) Measuring route: Double-run or single run 

2) Allowance of closing error: 10mm x S1/2(S = km) 

3) Length of measurement: Maximum 70m 

4) Reading unit: 1mm unit 

5) Survey instrument to be used: Auto level 

6) Sensitivity of level instruments: More than 40’’/2mm 
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3.2.5 Cross-sectional survey 

Measurement of cross-sectional survey for Estero and Creeks shall be done at the 
cross-sections in which the cross-section posts were installed.  Cross-sectional survey shall 
be done and applied in accordance with the following method or procedure. 

1) Instruments to be used 

Direct leveling method shall be applied to measure elevations on land part and 
water surface elevation.  Auto level shall be used for direct leveling method.  A 
sounding poll shall be used to measure water depth on submerged part.  Lead line 
shall be used to measure lateral distance. 

2) Measurement 

Measurement shall be always started from a cross-section post.  The survey line 
shall be perpendicular to bank line of Estero and Creeks 

Interval of measuring point shall be depending on the shape of cross-section. 
Elevation of major changing points shall be measured.  Elevation of structures 
shall be also measured. 

The length of cross-section shall cover not only submerged part but also about 
several meters outside from the shoulders of the Esteros and Creeks for both 
banks, depending on the situation. 

3) Accuracy of measuring points: 

 Distance: 1:200 

 Elevation: 2cm + 0.5cm x S1/2 (S = m) 

3.2.6 Products/Data 

The following products/data shall be prepared.  Dimension of drawing sheet shall be A-3 
size.  Data format for maps and drawings shall be DXF or DWG format of Auto CAD. 

1) Location map 

Horizontal positioning data (coordinates) of cross-section posts shall be plotted on 
existing topographic maps at a scale of 1:5,000.  

2) Elevation and location data (both coordinates and horizontal distance for 
longitudinal profile) list for cross-section posts 

Microsoft Excel shall be used for data list 

3) Elevation and distance data list of cross-sectional survey 

Microsoft Excel shall be used for data list 

4) Drawings of longitudinal profiles 

Longitudinal profiles along the respective Esteros and Creeks shall be plotted based 
on the survey.  The horizontal distance of longitudinal profiles shall be computed 
based on the coordinate of the cross-section posts and existing maps.  

Longitudinal profiles for the respective Esteros and Creeks shall be plotted with 
height of lowest riverbed, right bank and left bank and other important heights of 
structures such as bridge, culvert and gauge. 

Scale of the drawings shall be basically as follows: 

Horizontal - 1:5,000    Vertical - 1:100 
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5) Drawing of cross-sections 

Cross-sections along the respective Esteros and Creeks shall be plotted using 
elevation and distance data obtained from field survey results.  

The direction o to be layout cross-sections on the sheet shall be coincided left bank 
and left side on the drawing sheet.  

Scale of the drawings shall be basically as follows: 

Horizontal - 1:200    Vertical - 1:200 

 

3.3   ITEM-3&4: Survey for Drainage mains, Outfalls and Laterals 

3.3.1 General 

To grasp the current condition of Drainage mains, Outfalls and Laterals with deposited solid 
waste and sediment, especially from hydraulic point of view, longitudinal survey for selected 
Drainage mains, Outfalls and Laterals shall be carried out.  The selected manholes along 
drainages shall be surveyed.  The result will be employed to analyze hydraulic conductivity 
of the drainage system and to develop a computational model of the drainage system. 

3.3.2 Manholes to be surveyed 

Before commencement of the survey, the Study Team and the Contractor shall visit the 
survey site together and the manholes that will be surveyed shall be specified and clearly 
marked.  The manholes located at intersections shall be selected basically. 

3.3.3 Horizontal positions 

Horizontal positions (coordinate) of the manholes to be surveyed shall be measured by using 
Global Positioning System (GPS).   

3.3.4 Top Elevation of Manhole 

Top elevation of manholes to be surveyed shall be measured by direct leveling from the 
benchmarks that were used in SEDLMM.  

The following principle specifications shall be applied for leveling.  

1) Measuring route: Double-run or single run 

2) Allowance of closing error: 10mm x S1/2(S = km) 

3) Length of measurement: Maximum 70m 

4) Reading unit: 1mm unit 

5) Survey instrument to be used: Auto level 

6) Sensitivity of level instruments: More than 40’’/2mm 

3.3.5 Manhole Survey and Data Sheet 

The manhole survey shall be conducted by opening the manhole and recording the physical 
features of the manhole, inlet and outlet channels.  The data gathered from the surveyed 
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manhole shall be recorded in the data sheet as shown in Fig.3.  Parameters shall be measured 
and recorded as per schematic diagram attached in the data sheet. 

3.3.6 Products/Data 

The following products/data shall be prepared.  Dimension of drawing sheet shall be A-3 
size.  Data format for maps and drawings shall be DXF or DWG format of Auto CAD. 

1) Location map 

Horizontal positioning data (coordinates) of surveyed manholes shall be plotted on 
existing topographic maps at a scale of 1:5,000 for Drainage mains and Outfalls 
and at a scale of 1:5,000 or 1:2,500 for Laterals. 

2) Elevation and location data (both coordinates and horizontal distance for 
longitudinal profile) list for surveyed manholes 

Microsoft Excel shall be used for data list 

3) Data sheets for manhole survey 

Microsoft Excel shall be used for data sheet 

6) Drawings of longitudinal profiles for Drainage mains and Outfalls 

Longitudinal profiles along the respective Drainage mains and Outfalls shall be 
plotted based on the survey.  The horizontal distance of longitudinal profiles shall 
be computed based on the coordinate of the manholes and existing maps.  

Longitudinal profiles for the respective Drainage mains and Outfalls shall be 
plotted with top elevation of manhole, invert and top level of drainage, bed-surface 
of drainage and other important heights. 

Scale of the drawings shall be basically as follows: 

Horizontal - 1:5,000    Vertical - 1:100 

 

4  WORK SCHEDULE 
All survey works shall be completed within 10 weeks.  Tentative schedule is shown in Fig.4 

5  REPORTING AND PRODUCTS / DATA 
The Contractor shall submit to the Study Team a weekly progress report at the end of each 
week, and shall also submit progress products/data as shown in Fig.4 or as instructed by the 
Study Team. 

The Contractor shall submit the following final products to the Study Team office in Manila. 

I. ITEM 1: Checking and Correction of elevation of benchmarks used in SEDLMM 

 Results shall be included in a final report. 

II. ITEM 2: Longitudinal and cross-sectional survey for Esteros and Creeks 2sets 

1) Location map (hard copy)  

2) Drawings of longitudinal profiles (hard copy)  

3) Drawing of cross-sections (hard copy)  
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4) Elevation and location data (both coordinates and horizontal distance 
for longitudinal profile) list for cross-section posts (hard copy)  

5) Elevation and distance data list of cross-sectional survey (hard copy)  

6) Soft copy of digital data (CD-ROM) of the above 1) – 5)  

III. ITEM-3: Survey for Drainage mains, Outfalls 2sets 

1) Location map (hard copy)  

2) Data sheets (hard copy) 

3) Drawings of longitudinal profiles (hard copy)  

4) Soft copy of digital data (CD-ROM) of the above 1) - 3)   

IV. ITEM-4: Survey for Drainage mains, Outfalls 2sets 

1) Location map (hard copy)  

2) Data sheets (hard copy)  

3) Soft copy of digital data (CD-ROM) of the above 1), 2)  

V. Final Report 3sets 

VI. Field and computation data (including photos) 1set 

 

Note:  

1) A final report shall describe the adopted methods for the respective work process, survey 
equipment, and the general survey results.  

2) The Contractor shall record the survey works by taking photographs.  The field data shall 
include all of the survey results including the photographs. 

6 WORK PLAN TO BE PREPARED 
The contractor shall submit a plan for the implementation of the survey work before the 
commencement of the fieldwork for approval by the Study Team.  The implementation plan 
shall include the following, in accordance with the technical specifications. 

1) Work schedule to be updated 

2) Work process and work flow (method of measuring and drawing) 

3) Survey equipment and drawing materials 

4) Members list of the Contractor’s staff 

5) Planning maps for survey route and cross-section posts 

6) Other available information, e.g. existing benchmarks, cross-section posts 

7  EQUIPMENT, MATERIALS AND LABOR 
The Contractor shall provide all equipment, materials and labor necessary for all the 
above-mentioned works. 

8  LANGUAGE AND DOCUMENTATION 
The language and all documentation to be used between the Contractor and the Study Team 
shall be English. 
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9  OTHER CONDITIONS 
1) The Contractor shall carefully follow the instructions given by the Study Team and keep 

close contact with the Study Team during the work.  The Contractor shall be always 
ready to report to the Study Team whenever requested. 

2) The Contractor shall acquire any formal permits, if necessary, and arrange all necessary 
equipment. 

3) The Contractor shall assume the responsibility for any damages on properties and 
equipment, which belong to the Contractor during the work period.  Accordingly, the 
Study Team shall accept no claims. 

4) Any other issues besides the items described above shall be decided after due 
consideration between the Study Team and the Contractor. 

 









 
 

Fig.3  Data sheet for manhole survey 



1 2 3 4 5 6 7 8 9 10

Preparation  

ITEM-1: Checking and Correction of
elevation of benchmarks used in SEDLMM

ITEM-2:Longitudinal and cross-sectional
survey for Esteros and Creeks

ITEM-3: Survey for Drainage mains and
Outfalls

ITEM-4: Survey for Laterals

Reporting

Final Product

Note: 

Week
Item

Fig.4 Tentative Schedule

Submittance of progress product/data Submittance of final product/data
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1. Introduction 
In response to the request of the Government of the Philippines, the Government of Japan 
decided to conduct a Study on Drainage Improvement in the Core Area of Metropolitan 
Manila in cooperation with DPWH. 

This Terms of Reference has been prepared by the consultant consortium comprising Pacific 
Consultants International (PCI) and NIKKEN Consultants, INC (NIKKEN), which have 
been designated by the Japan International Cooperation Agency (JICA) as the consulting 
firms (hereinafter referred to as “Study Team”) for “The Study on Drainage Improvement in 
the Core Area in Metropolitan Manila, Republic of the Philippines” (hereinafter referred to 
as “DICAMM”). 

The Study Team will formulate a master plan for drainage improvement of the core area in 
the first phase of the Study.  For formulation of the master plan, it is requested that Initial 
Environmental Examination (IEE) shall be carried out in order to minimize environmental 
impacts caused by implementation of the maser plan and prepare screening and scoping of 
Environmental Impact, named Environmental Impact Statement (EIS), in feasibility study. 

The objectives of Initial Environmental Examination are:  
 

• to analyze the existing conditions of the study site 
• to identify environmental impacts caused by implementation of the master plan in order 

to minimize environmental impacts 
• to identify necessary environmental impact assessment study 

 

2. Targets of the Study 
Target projects of the Study are shown in Table 1. 

 
 

Table 1 Target Projects for Preliminary Environmental Impact Examination 

Drainage System 
Improvement  

Project Site Measures 
Expected Major 

Environmental Concerns

1) Rehabilitation of 
pumping stations 

15 Pumping Stations Rehabilitation of pumping 
stations 

• Water quality 
• Effect of rehabilitation 

activity 
• Other environmental 

issues 
2) Improvement of 

regional inundation 
problem in North 
Manila 

Aviles-Sample 
Drainage block and 
Maypajo-Blumentritt- 
Balut Drainage block 

- Improvement of Estero de 
Maypajo (mainly 
dredging) 

- Improvement of inlet 
portion of Blumentritt 
Interceptor 

- Dredging of Blumentritt 
Interceptor 

- Construction of new 
interceptor (Sampaloc 
Interceptor) 

- Other remedial works 
related to the new 
interceptor 

 

• Relocation of informal 
settlers (if necessary) 

• Quantity and quality of 
sediment and garbage to 
be dredged 

• Transport of dredged 
sediment and garbage 

• Dumping site of dredged 
sediment and garbage 

• Water quality disturbed 
by dredging activity 

• Effect of construction 
activity, especially on 
transportation along 
major road 

• Other environmental 
issues 

3) Improvement of Libertad-Tripa de -   Improvement of parts of • Relocation of informal 
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regional inundation 
problem in South 
Manila 

Gallina drainage block Estero de Tripa de Gallina 
(only bottlenecks) 
- Dredging of PNR Canal 
- Construction of new 

drainage mains 
 
 

settlers along major 
esteros 

• Quantity and quality of 
sediment and garbage to 
be dredged 

• Transport of dredged 
sediment and garbage 

• Dumping site of dredged 
sediment and garbage 

• Water quality disturbed 
by dredging activity 

• Effect of construction 
activity, especially on 
transportation along 
major road 

• Other environmental 
issues 

4) Improvement of 
management facilities 
along esteros and 
drainage mains 

 Management Facilities: 
- Roads and related 

facilities along esteros 
- Manholes along drainage 

mains 
• 42 esteros (total length 

=72km) 
• 37 drainage mains (total 

length=34km) 

• Relocation of informal 
settlers 

• Other environmental 
issues 

5) Dredging of other 
esteros and drainage 
mains 

 Dredging: 
• 42 esteros (total length 

=72km) 
• 37 drainage mains (total 

length=34km) 

• Relocation of informal 
settlers  

• Quantity and quality of 
sediment and garbage to 
be dredged 

• Transport of dredged 
sediment and garbage 

• Dumping site of dredged 
sediment and garbage 

• Water quality disturbed 
by dredging activity 

• Other environmental 
issues 

 
 
3. Work Items 

The following will be conducted: 
• Environmental study on existing environmental conditions 
• Analysis of environmental impact 

 preparation of environmental checklist 
 preparation of Environmental Impact matrix 

• Preparation of screening and scoping 
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4. Scope of Works 
4.1 Environmental Study on Existing Environmental Conditions 

The following are conducted in order to analyze the existing conditions: 
 

(1) Geology and Soil 
a) Area : Core Area of Metro Manila 
b) Items : Geological conditions 
  Soil Conditions 
c) Methods : Collection of secondary data such as map and report 
d) Analysis : 

• identification of hazards and hazard zoning 
• identification of associated risks and impact 

 
(2) Water Pollution 
a) Area : along study esteros including trunk and secondary channels 
b) Items : inventory of water pollution sources 
c) Methods : factories which received ECC (Environmental Compliance Certificate) 

from DENR will be listed up.  Locations of factories which discharge 
waste water will be identified on GIS map.  The following items also will 
be listed up based on document survey: 
• name of company 
• date of establishment of factories and ECC issuance 
• type of industry 
• amount of discharged water volume per day 
• water quality of discharged waste water 

d) Analysis : 
• identification of water pollution sources 
• estimation of discharged hazardous materials 

 
(3) Water Quality and Sediment Quality of Estero 
a) Area : 5 sites inside of esteros designated by the JICA Study Team 
b) Items :  
  Water samples: depth, water temperature, electric conductivity, pH, DO, 

BOD, COD, Coli form, T-N, T-P (each 5 samples) 
  Sediment samples: Ignition Loss, Hydrogen sulfide, Chromium hexavalent 

(Cr+6), Arsenic (As), Cadmium (Cd), Lead (Pb), Copper (Cu), Zinc (Zn), 
Fluoride (F), Formaldehyde, Total Mercury (T-Hg), Alkyl Mercury, Cyanide 
(CN), Organophosphate (each 5 samples) 

c) Methods : taking samples from designated esteros by the JICA Study Team. 
  Methods of analysis are as follows: 
d) Analysis : 

• examination of extent and significance of sediment contamination in esteros 
• providing information on planning for disposal methods of dredged materials 

 
(4) Flora and Fauna 
a) Area : Core Area 
b) Items : characterization of vegetation 
   characterization of wildlife 
c) Methods : Collection of secondary data 
   field reconnaissance survey based on secondary data analysis 
d) Analysis : 

• characterization in terms of species diversity, distribution abundance, quality, 
endemicity and ecological and scientific values 
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(5) Socio-economic Conditions 
a) Area : along target esteros 
b) Items : social, institutional and cultural profiles including: 

• population and demographic profile 
• health 
• education 
• livelihood and income 
• status of women 

c) Methods : Collection of secondary data 
d) Analysis : 

• social structure along target esteros and pumping stations 
• economic situations of people who live along esteros 

 
(6) Encroached buildings 
a) Area : Trunk, Secondary and a part of tertiary channels in Core Area  
b) Items : Number of buildings inside of target esteros 
  Number of buildings within 20 m from embankment along Tripa de Gallina 

and a part of Estero Sunog Apog and Estero de Maypajo 
c) Methods :  
 1) Number of buildings inside of target esteros (45 km) 

Buildings which are located inside of esteros will be identified by using 
aerial photo. 
In case of high-density building area: 
i) areas shall be identified by aerial photo 
ii) number of buildings shall be counted at five high density areas by field 
reconnaissance, and density of building shall be calculated 
iii) number of buildings in each high-density area shall be calculated by 
size of area and density of buildings 

 2) Number of buildings within 20 m from embankment along Tripa de Gallina 
and a part of Estero Sunog Apog and Estero de Maypajo (10 km) 

Number of buildings within 20 m, 10 m and 4 m from embankment shall 
be identified by aerial photo.  In case of high-density area, the same 
methodology of previous survey shall be conducted. 
Survey section: 

i) Estero de Tripa de Gallina from Tripa de Gallina pumping station to 
San Andres pumping station 
ii) Estero from Vitas pumping station to connect with Rizal Ave. Ext 
through Estero Sunog Apog and Estero de Maypajo 

d) Analysis : 
• number of identified buildings inside of trunk channel 
• number of identified buildings inside of estero and at 20 m from embankment 

along Estero de Tripa de Gallina and Estero Sunog Apog/Maypajo 
 
 
4.2 Analysis of environmental impact 

Based on the existing environmental conditions, environmental impact caused by project 
activities shall be analyzed.  Environmental Checklist, Environmental Impact Matrix and 
scoping and screening shall be prepared. 

 

(1) Environmental Checklist 

Environmental checklist of JICA Environmental Guidelines (2004) will be filled up with the 
Study Team. 
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(2) Environmental Impact Matrix 

Environmental Impact Matrix will be filled up 

Preparation of Environmental Impact Matrix.  Based on the results of the above 
screening and scoping, the Consultant shall prepare the following Environmental Impact 
Matrix, detailing the issues or impacts for each environmental resource and indicating their 
significance for each phase of project implementation.  

 
Environmental Impact Matrix 

ISSUES/IMPACTS ENVIRONMENTAL 
RESOURCES PRE-CONSTRUCTION 

PHASE 
CONSTRUCTION 

PHASE 
OPERATION & 
MAINTENANCE 

PHASE 
PHYSICAL ENVIRONMENT 
1.  Air Quality    
2.  Topography    
3.  Soils    
4.  Surface Water 

Hydrology 
   

5.  Surface Water 
Quality 

   

6.  Noise    
7.  Land Use    
BIOLOGICAL ENVIRONMENT 
1.  Terrestrial Flora    
2.  Terrestrial Fauna    
HUMAN (SOCIO-ECONOMIC) ENVIRONMENT 
1.  Population    
2.  Employment    
3.  Livelihood    
4.  Health    
5.  Cultural and 

Historical Value 
   

 
 

4.3 Preparation of screening and scoping 

(1) Screening 

The Consultant shall fill up JICA Screening format of JICA Environmental Guidelines 
(2004). 

• sector and scale of the project; 

• substance, degree and uncertainty of its potential environmental impacts; and  

• environmental and social context of the proposed project site and surrounding areas 

The following data shall be used in principle to conduct screening: 

a) Permits and Approvals 

- needs for permits and approvals for EIA 

- Status of acquisition of permits and approvals for EIA 

- date of issue of permits and approvals for EIA 

- names of organizations issuing permits and approvals for EIA 
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- status of acquisition of other environmental permits and approvals 

b) Project Details 

- location of project site 

- project description 

- relevant sector 

- scale of project 

c) Environmental Impact 

- degree of environmental impact 

- existence of sensitive areas 

- existence of sensitive characteristics 

- scale of sensitive characteristics 

 

The Consultant shall apply approaches and methodologies for screening of the project in the 
EIA process.  The fundamental issue is to determine whether the anticipated impacts of the 
project would have a significant effect on the quality of the human environment.  Impacts 
resulting from proposed actions can be categorized whether beneficial or detrimental, 
naturally reversible or irreversible, etc.  Upon consideration of the categories of impacts, 
several simple to more-structured options can be used to determine significance: application 
of significance criteria based on project type, structured methods, mitigation potential, a 
series of sequenced questions, etc.   

 

(2) Scoping 

Scoping refers to an early and open process to identify significant environmental issues and 
impacts relative to proposed project.  As a part of the scoping process, the Consultant shall 
make contacts with regulatory agencies and other related agencies and identify 
environmental laws, regulations, and/or policies or executive orders related to the 
physical-chemical, biological, cultural, and socioeconomic environments.  This information 
aids in interpretation of existing conditions and provides a basis for interpreting the 
anticipated impacts or effects of the project. 

 

The Consultant shall also identify potential impacts of the subject project.  This early 
qualitative identification of anticipated impacts can help in focusing subsequent steps.  The 
Consultant may consider generic impacts related to the project type being analyzed. 

 

Based on the expected structural measures for drainage system improvement, the following 
surveys have to be conducted to determine the significance of impacts of dredging and 
relocation of informal settlers, as part of the scoping process: 

 

5. Reporting 

The following three reports shall be prepared: 

(1) Inception Report (3 copies) 

This report shall be submitted within one week from contract.  The consultant shall start the 
study after approval of Inception Report by the JICA Study Team.  It shall detail the study 
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principle, plan of operation and organization and staffing for the Study. 

 

(2) Draft Final Report (2 copies) 

This report shall be submitted including study methodology and result of study. 

 

(3) Final Report (3 copies) 

This report shall be submitted, incorporating the comments of the JICA Study Team.  This 
report shall include computer file formatted by Microsoft Word and Excel. 

 

6. Work Schedule 

The duration of the study is four (4) weeks after contact. 

 

 

 

Figure 2 Work Schedule 

 

Items Week
1 2 3 4

Preparation

Field Survey

Preparation of Exisiting
Environmental Conditions
Anaysisi of Environmental
Impact
Preparation of Screeing and
Scooping
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1 GENERAL 
This Terms of Reference has been prepared by the consultant consortium comprising Pacific 
Consultants International (PCI) and NIKKEN Consultants, INC (NIKKEN), which have been 
designated by the Japan International Cooperation Agency (JICA) as the consulting firms 
(hereinafter referred to as “Study Team”) for “The Study on Drainage Improvement in the 
Core Area in Metropolitan Manila, Republic of the Philippines” (hereinafter referred to as 
“DICAMM”). 

The objectives are to survey topographic conditions along the proposed drainage channels in 
the priority projects proposed in DICAMM.  The information surveyed by this work will be 
utilized for preliminary design of the proposed drainage channels. 

As the Study Team is required to perform the surveys in accordance with the Agreement with 
JICA for DICAMM, and as the Study Team needs local firms (hereinafter referred to as 
“Contractor”) to provide the consultancy services for the survey, this Terms of Reference is 
prepared. 

2  SCOPE OF WORKS 
 
1) Purpose:  Preliminary design for additional box culvert in F/S of DICAMM 
 
2) Quantity: Longitudinal and cross-sectional survey for the followings. 

- Existing Blumentritt interceptor and surroundings 
- Existing Zobel Roxas D.M. and surroundings 
- Faraday D.M. and surroundings 
(Detailed survey route will be specified by the Study Team.) 

 
Total length = about 6,000m 
 
Width = width of road +10m (5m each for left and right side from the edge 
of the road) 
 
Interval = basically 100m 

 
3) Accuracy: Longitudinal survey: 

Allowance of closing error: 20mm x S1/2 ( S = Surveyed distance (km) ) 
 
Cross-sectional survey: 

Distance: 1:500 
Elevation: 20mm + 5mm x S1/2 (S = Surveyed distance (m) ) 

3 WORK SCHEDULE 
All survey works shall be completed within 4 weeks.  Tentative schedule is shown below. 

 

1 2 3 4

Preparation

Survey

Drawing

Reporting

Item
Week

Tentative Work Schedule
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4 REPORTING AND PRODUCTS / DATA 
The Contractor shall submit the following final products to the Study Team office in Manila. 

 

I. Drawings 2sets 

 Dimension of drawing sheet shall be A-1 size.  Data format for maps and drawings 
shall be DXF or DWG format of Auto CAD. 

1) Plan location map (hard copy) 

    Scale: 1/500 – 1/1000  

2) Longitudinal profiles (hard copy) 

    Scale:  Vertical: 1/100  

  Horizontal: 1/500 – 1/1000 

3) Cross-sectional profiles (hard copy) 

 Scale:  Vertical: 1/100  

  Horizontal: 1/100  

4) Soft copy of digital data (CD-ROM) of the above 1) - 3)  

II. Final Report 2sets 

III. Field and computation data (including photos) 1set 

 

Note:  

1) A final report shall describe the adopted methods for the respective work process, survey 
equipment, and the general survey results.  

2) The Contractor shall record the survey works by taking photographs.  The field data shall 
include all of the survey results including the photographs. 

5    WORK PLAN TO BE PREPARED 
The contractor shall submit a plan for the implementation of the survey work before the 
commencement of the fieldwork for approval by the Study Team.  The implementation plan 
shall include the following, in accordance with the technical specifications. 

1) Work schedule to be updated 

2) Work process and work flow (method of measuring and drawing) 

3) Survey equipment and drawing materials 

4) Members list of the Contractor’s staff 

5) Planning maps for survey route 

6    EQUIPMENT, MATERIALS AND LABOR 
The Contractor shall provide all equipment, materials and labor necessary for all the 
above-mentioned works. 
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7 LANGUAGE AND DOCUMENTATION 
The language and all documentation to be used between the Contractor and the Study Team 
shall be English. 

8 OTHER CONDITIONS 
1) The Contractor shall carefully follow the instructions given by the Study Team and keep 

close contact with the Study Team during the work.  The Contractor shall be always 
ready to report to the Study Team whenever requested. 

2) The Contractor shall acquire any formal permits, if necessary, and arrange all necessary 
equipment. 

3) The Contractor shall assume the responsibility for any damages on properties and 
equipment, which belong to the Contractor during the work period.  Accordingly, the 
Study Team shall accept no claims. 

4) Any other issues besides the items described above shall be decided after due 
consideration between the Study Team and the Contractor. 
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1 GENERAL 
This Terms of Reference has been prepared by the consultant consortium comprising Pacific 
Consultants International (PCI) and NIKKEN Consultants, INC (NIKKEN), which have been 
designated by the Japan International Cooperation Agency (JICA) as the consulting firms 
(hereinafter referred to as “Study Team”) for “The Study on Drainage Improvement in the 
Core Area in Metropolitan Manila, Republic of the Philippines” (hereinafter referred to as 
“DICAMM”). 

The objectives are to survey geological conditions along the proposed drainage channels in 
the priority projects proposed in DICAMM.  The information surveyed by this work will be 
utilized for preliminary design of the proposed drainage channels. 

As the Study Team is required to perform the surveys in accordance with the Agreement with 
JICA for DICAMM, and as the Study Team needs local firms (hereinafter referred to as 
“Contractor”) to provide the consultancy services for the survey, this Terms of Reference is 
prepared. 

2  SCOPE OF WORKS 
 

1) Purpose:  Preliminary design for additional box culvert in F/S 
 

2) Quantity: The outline of Machine Boring and soil sampling are shown below.  The 
Study Team at the commencement of the Work will direct the exact location 
of boring site and other survey site. 

 

 Number of 
boring 

Length Number of sample 

Blumentritt Interceptor 5 35m x 2+20m x 3 =  130m 2px3+3px2 = 12samples 
Zobel Roxas D.M. 2 35m x 1+15m x 1  =  50m    1p.x3+1p.x2 = 5samples 

Faraday D.M. 
(South Super Highway) 

1 35m x 1             =  35m 1p.x3 = 3samples 

Total 8 215m 20samples 
 

3) Contents of tests 
a. Boring (8 bore holes) 

- Core sampling 
- Standard penetration test 
- Water level measurement 

b. Physical property tests (20 samples) 
- Visual soil classification 
- Natural moisture contents 
- Grain size analysis 
- Liquid limit & plastic limit 
- Specific gravity 

c. Mechanical property tests (20 samples) 
- Unconfined compression tests 
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3  METHOD OF INVESTIGATION 
 

Machine  (1) A boring machine of rotary type shall be use. 
Boring (2) The diameter of bore hole except for rock shall be more than 76 mm at every 

location. 
 (3) A casing and slurry shall be used in boring to secure the stability of bore hole. 
 (4) In performing the standard penetration test, a bore hole bottom shall be cleaned 

and slime shall be removed. 
 (5) If soil become hard enough to take core, core sample shall be taken. 
 (6) To get a permission form the Study Team before pulling boring rods out of bore 

holes, after each boring work. 
Standard 
Penetration  

(1) Standard Penetration Test (SPT) shall be conducted in accordance with the 
requirements specified under ASTM-D-1586, or JIS A-1219. 

Test (SPT) (2) SPT shall be performed for each 1 m depth of soil. 
 (3) A hammer shall be dropped freely, it shall not be dropped by means of a winch. 
 (4)As for the soil contained in a sample, soil layer, color, hardness, admixture and 

organic component shall be observed and recorded. 
Method of 
sampling and 
Storing 
Sample 

(1) The sample obtained by the standard penetration test (SPT sample) and core 
boring shall be put into a polyethylene bag for use in the physical test in such a 
way that water content does not change and shall be stored in a sampling box. 

 (2) SPT sample shall be put into a plastic container and then stored in the laboratory.
 (3) The sample container shall be labeled with the following items: 

1) Bore hole number 
2) Depth 
3) Soil name 

 

4  STANDARDS APPLIED FOR LABORATORY TEST 
The laboratory soil and material test shall be based on the following either standards. 

 

Specific Gravity ASTM  D854 JIS A 1202 
Natural Moisture Content  ASTM  D2216 JIS A 1203 
Grain-Size Analysis  ASTM  D422 JIS A 1204 
Liquid Limit / Plastic Limit Test ASTM  D4318 JIS A 1205 
Unconfined Compression Test ASTM  D2938 / 2166 JIS A 1216 

 

5 WORK SCHEDULE 
All survey works shall be completed within 4 weeks.  Tentative schedule is shown below. 

1 2 3 4

Mobilization and Demobilization

Field Investigation

Laboratory test

Reporting

Item
Week

Tentative Work Schedule
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6 REPORTING AND PRODUCTS / DATA 
The Contractor shall submit the following final products to the Study Team office in Manila. 

 

I. Final report 2sets 

 Soil investigation report which includes boring log and summary of soil test 

II. Data book 2sets 

 All data sheets and work sheets of soil test.  
 

Note:  

1) A final report shall describe the adopted methods for the respective work process, survey 
equipment, and the general survey results.  

2) The Contractor shall record the survey works by taking photographs 

7    WORK PLAN TO BE PREPARED 
The contractor shall submit a plan for the implementation of the survey work before the 
commencement of the fieldwork for approval by the Study Team.  The implementation plan 
shall include the following, in accordance with the technical specifications. 

1) Work schedule to be updated 

2) Work process and work flow  

3) Survey equipment and drawing materials 

4) Members list of the Contractor’s staff 

8    EQUIPMENT, MATERIALS AND LABOR 
The Contractor shall provide all equipment, materials and labor necessary for all the 
above-mentioned works. 

9 LANGUAGE AND DOCUMENTATION 
The language and all documentation to be used between the Contractor and the Study Team 
shall be English. 

10 OTHER CONDITIONS 
1) The Contractor shall carefully follow the instructions given by the Study Team and keep 

close contact with the Study Team during the work.  The Contractor shall be always 
ready to report to the Study Team whenever requested. 

2) The Contractor shall acquire any formal permits, if necessary, and arrange all necessary 
equipment. 

3) The Contractor shall assume the responsibility for any damages on properties and 
equipment, which belong to the Contractor during the work period.  Accordingly, the 
Study Team shall accept no claims. 

4) Any other issues besides the items described above shall be decided after due 
consideration between the Study Team and the Contractor. 
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1 GENERAL 
This Terms of Reference has been prepared by the consultant consortium comprising Pacific 
Consultants International (PCI) and NIKKEN Consultants, INC (NIKKEN), which have been 
designated by the Japan International Cooperation Agency (JICA) as the consulting firms 
(hereinafter referred to as “Study Team”) for “The Study on Drainage Improvement in the 
Core Area in Metropolitan Manila, Republic of the Philippines” (hereinafter referred to as 
“DICAMM”). 

As the Study Team is required to perform the EIA study for the selected priority project(s) in 
DICAMM in accordance with the Agreement with JICA, and as the Study Team needs local 
firms (hereinafter referred to as “Contractor”) to provide the consultancy services for the 
survey, this Terms of Reference is prepared. 

2 BACKGROUND AND OBJECTIVES OF THE EIA STUDY 

2.1 Background 

The study area for DICAMM is the core area (73 km2) of Metropolitan Manila, covering the 
City of Manila and parts of the Cities of Caloocan, Quezon, Pasay, Makati and the 
Municipality of Taguig.  The total population is about 2.58 million. 

DICAMM started on February 2004.  On the basis of various field studies on the existing 
drainage conditions, a Master Plan of drainage improvement of the core area has been 
formulated during the Phase 1 (February-August 2004).  During the Phase 2 of DICAMM 
(September 2004 - March 2005), a feasibility study on priority project(s) identified in the 
Master Plan will be carried out.   The EIA study will be carried out for the priority 
project(s).  

2.2 Objectives of the EIA Study 

The objectives of the EIA study are: 

1) To conduct environmental impact assessment (EIA) on the priority projects following 
the relevant laws and regulations of the Government of the Philippines such as the laws 
or regulations of the Department of Environment and Natural Resources (DENR).  
The guideline for environmental and social conditions prepared by JICA shall also be 
referred. 

2) To propose countermeasures for avoiding or alleviating adverse impacts on the 
surrounding environment. 

3) To prepare resettlement action plan to mitigate adverse impact due to necessary 
relocation for implementing the projects 

4) To prepare an Environmental Impact Statement (EIS) as required by the DENR (DAO 
96-37) in the processing of applying the Environmental Compliance Certificate (ECC). 

5) Assistance to the proponent in the conduct of public consultations/community meetings 

6) Coordination with DENR particularly in attending to additional information required or 
reviewing the EIS and assistance to prepare the required information for the ECC. 
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3 PROJECT DESCRIPTION 
The priority project(s) for drainage improvement are selected from the measures for 
mitigation of severe floods/inundation damage areas both in North Manila and in South 
Manila. 

The priority project(s) consists of the followings (please refer to Figure 1). 

(1) Rehabilitation Works of Drainage Channels 

1) Dredging of esteros/creeks: 138,000 m³ 

- Estero de Sunog Apog/Maypajo (partially) 

- Estero de Tripa de Gallina (partially) 

- PNR canal (partially) 

- Calatagan Creek I 

2) Declogging of drainage mains: 20,000 m³ 

- Blumentritt interceptor  

- Buendia Outfall 

- Zobel Roxas D.M. 

- Farady D.M. 

- Pasong Tamo D.M. 

(2) Drainage Improvement of the Severe Inundation Areas 

North Manila： 

1) Additional works for Aviles-drainage area, 

- Increasing of pump capacity at Aviles Pumping Station 

2) Additional works of the existing Blumentritt interceptor 

- Remedial works of existing Blumentritt interceptor 

- Construction of additional interceptor. 

South Manila： 

1) Additional B.C. along Zobel Roxas D.M. 

2) Additional B.C. along Farady D.M. 

(3) Urgent Rehabilitation of 4 Major Pumping Stations 

- Quiapo 

- Aviles 

- Valencia 

- Tripa de Gallina 

(4) Rehabilitation of 8 Major Pumping Stations 

- Pandacan 

- Paco 

- Sta. Clara 
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- Libertad 

- Makati 

- Binondo 

- Balete 

- Escolta 

(5) Non-structural and Supporting Measures 

- Relocation of informal settlers 

- Community based solid waste management 

- Information, education and communication  

- Strengthening of O&M system 

These non-structural and supporting measures will be applied mainly in the related 
barangays and the responsible O&M agencies. 

4 ENVIRONMENTAL ISSUES IDENTIFIED IN IEE FOR THE 
MASTER PLAN 
In the phase 1 of DICAMM, IEE for the drainage improvement master plan was conducted.  
In the IEE, the following environmental issues were identified and the necessary mitigating 
measures and monitoring have been recommended for the issues.  

- Air pollution 

- Transport and disposal of bottom sediment and garbage 

- Noise and vibration 

- Offensive odors 

- Accidents 

- Involuntary resettlement 

- Existing social and infrastructure services 

- Water-borne diseases 

The results of IEE shall be referred to conduct the EIA study for the priority project(s). 

5 METHODOLOGY 
This study shall be conducted based on DENR’s guideline for EIA, which includes 
preparation of EIS, assistance of proponents for conducting public consultation as well as for 
applying ECC until its issuance.   

The guideline for environmental and social conditions prepared by JICA shall also be 
referred. 

Because the involuntary resettlement will be crucial issue, the followings shall also be 
conducted. 

1) Census and tagging and other surveys, consultations, livelihood study for the families 
that will be relocated (currently roughly estimated at about 800 families) 

2) Preparation of resettlement action plan 
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6 WORK SCHEDULE 
All works shall be accomplished in accordance with the following tentative schedule. 

 

7 REPORTS 
The Contractor shall prepare and submit the following reports: 

1) Scoping and Public Consultation Reports 

To be submitted in six (6) copies two weeks after the second level scoping or first formal 
public consultation meeting.  This report will set the direction of the EIA Study. 

2) Draft Final EIS 

To be submitted in six (6) copies following the DENR Format.  The Draft EIS Report 
will contain environmental profile, impact assessment, environmental monitoring and 
management plan, environmental risk assessment and resettlement action plan. 

3) Final EIS  

To be submitted in twenty (20) copies two weeks after receipt of the comments on the 
Draft Final EIS. 

8 WORK PLAN TO BE PREPARED 
The contractor shall submit a plan for the implementation of the work before the 
commencement of the work for approval by the Study Team.  The implementation plan shall 
include the following, in accordance with the technical specifications. 

1) Work schedule to be updated 

2) Work process and work flow 

3) Members list of the Contractor’s staff 

 

1 2 3 4

Preparation

Data collection, site reconnaissance,
investigation and related works

Analysis, assessment including necessary
numbers of public consultations, and
preparation of scoping and public consultation
report, resettlement action plan and draft EIS
report

Preparation of final EIS report

Clarification of additional requirement of
DENR and follow up

Month
Works
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9 EQUIPMENT, MATERIALS AND LABOR 
The Contractor shall provide all equipment, materials and labor necessary for all the 
above-mentioned works. 

10 LANGUAGE AND DOCUMENTATION 
The language and all documentation to be used between the Contractor and the Study Team 
shall be English. 

11 OTHER CONDITIONS 
1) The Contractor shall carefully follow the instructions given by the Study Team and keep 

close contact with the Study Team during the work.  The Contractor shall be always 
ready to report to the Study Team whenever requested. 

2) The Contractor shall acquire any formal permits, if necessary, and arrange all necessary 
equipment. 

3) The Contractor shall assume the responsibility for any damages on properties and 
equipment, which belong to the Contractor during the work period.  Accordingly, the 
Study Team shall accept no claims. 

4) Any other issues besides the items described above shall be decided after due 
consideration between the Study Team and the Contractor. 
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