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MEASUREMENT UNITS

Length Time
mm - millimeter s, sec - second
cm - centimeter min - minute
m - meter hr - hour
km - kilometer dy - day
mon - month
yr - year
Area Volume
sq m - square meter cum - cubic meter
sqkm -  square kilometer I, 1tr - liter
ha - hectare mcm - million cubic meter
Weight Speed
g, gr - gram cm/s - centimeter per second
kg - kilogram m/s - meter per second
t - ton km/h - kilometer per hour
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1 Approach of Implementation for the Study

Main purposes of the initial site surveys for Preparatory Study (PS) of the project and the

approaching process are as follows.

1.1 Preparative Activities and Interim Submittals

The field investigation as the project works expected in the contract area and the ordering

performance processes are as follows.

® 2 o T @

Identify drainage water ways and flows in each sub-basin.

Identify drainage discharge points into the water catchment.

Fix and define the sub-basin border lines.

Select and recommend the sewage treatment sites for each sub-basin.

Decide combined interceptor installation lines to the wastewater treatment plant from
existing drainage discharge points.

Decide the installation positions of manhole pumps and manholes in the interceptor lines.
Execute wastewater quality analysis at the points selected during the site survey.

Identify the electric power distribution lines and decide the electric power receiving points
and recommendation of the power supply distribution lines to the points for manhole
pumps and STPs.

Select initial sewerage treatment system establishment plan with the conceptual designs
and specifications (treatment plants and combined interceptors with manholes and
manhole pumps).

Conduct geographical and topographical surveys related to the sewage treatment plant
conceptual designs.

Prepare the field data and evaluation on the fact findings for the sewerage treatment
system design preparation and the collection systems with the conceptual design drawings,
technical specifications and cost estimation of them.

Prepare interim report.

Regarding the feasibility study reports, the interim report shall be prepared and submitted

through the field investigation and evaluation works. Table 1 shows the detail Survey Team

activities.
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Table 1 Survey Team Activities

Duties

Works

Outputs

1.Project area check and assess
on Parandque Basin of
the following sub-basins:

+ 7 sub basins in Paranaque Bsn
+ 39 subsub basins in

Paranaque city
+ 19 subsub basins in

Las pinas City

1.1 Ste investigation of drainage, roads, creeks, discharging water
receiving bodies with the features such as natural or concreting,
pavement, covering over situations, plantings, odor and garbage
problems, etc.

1.2 Identify topographical/geographical terrain to decide water flow
direction, and drainage or interceptor installation routes.

1.3 Identify the plant construction site candidates and illegal occupation
of land or road, current land owners, the site positions and adjacent
lands or waterways. To decide the plant construction sites.

1.4 Determine water sampling positions to analyze the water qualities.

1.5 Fact-finding of any obstructions, hampers, or difficulties to be
resolved before implementation of the sewerage treatment system
construction.

1.6 Research or audit the site area physical conditions such as maximum
flood level on past 10 years on gland and receiving bodies, local
political problems to construct road or buildings, cutting greens,
landscape conservation act or regulations, etc.

1.7 Possible STP land Candidates with treatment capability and
construction maximum sizing.

+Sub-basin boarder lines

+Existing drainage, creeks, esteros
location map

+Current conditions of infrastructural
facilities

+Facility list requiring repair and
rehabilitation with explanatory.

+Facility list requiring to add creeks,

drainage and roads with location,
specification

+Sewerage Treatment Plant sites to
be recommended with interceptors
and with interceptors

+Overflow records

+Conversion manhole positions with
interceptor routes and
specifications

+Problem matters to be resolved

+Brief assessment on basins

+The other fact-findings

+Issues and Concerns

2. Topographical/ geographical
services and water quality
analysis

2.1 Decide bowling points to get soil data for two pilot plant
construction sites

2.2 Topographical/geographical services on the interceptor routes for
two pilot plant sewer collection to prepare detail design for the
interceptor installation.

2.3 Select necessary positions to be identify the land terrains and
conduct geographical measurement.

2.4 Select sewerage plant site candidates to measure the area sections
and conduct geographical measurement.

2.5 Water quality analysis in selected water check points

+Bowling data and soil profiles of
pilot plant sites

+Topographical/geographical data

+*Sewage plant site locations with
interceptor routes and plant site
sizes and access routes.

+*Water quality data and application
process for each sewage plant.

(uoday Apnis AlljigisesH Jo Ued) Hoday uswssassy pue uonebnsanu| als
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1.2 Personnel Input and Team Members of Survey Teams

Because of tight schedule and the wide area to be site-checked, the Survey Team survey
team had been divided into two survey groups. OEC staff will be partially on site together with
the local Survey Team (DCCD) staff, and DCCD staff shall continue to survey while OEC staffs
are out of the site. Sustaining effective and insistent site check, all survey staff shall use
formalized check sheets to be prepared by OEC.

Maynilad has prepared Project Office of 35m?for the Survey Team in their place and
ordinarily Survey Team and counterpart staffs are working there, however; the project sites are
far from the office (Quezon City), therefore OEC has prepared their second office in DCCD
business building in Makati, where they have any activities regarding the site survey works.
Figure 1 shows field survey check lists for all survey members to record in. Periodical meetings
with JICA have been held as requested, where the Survey Team activities with survey findings
was reported and any problems or hampering matters against Preparatory Study (PS) works
tabled by the Survey Teams was discussed to be resolved. The following week schedule by the
team is noticed to JICA and the members in the meeting.

1.3 Field Survey Record

The site survey team has formed on 28" of June 2010, and after 2days discussions and
preparations, two survey teams started surveys in field of Parafiaque and Las Pifias cities
respectively. Initial survey completed within July 2010, and confirmation, additional surveys
was held by OEC enforcing team within August to September mainly to check and review on
the first surveys. The surveys were conducted on the basis of site survey check lists and the
check results are shown in Attachment 1.

The first stage survey ended on 7" of September, 2010 and 43 site candidates, 18 sites in
Parafiaque and 25 candidates in Las Pifias were reported with Survey Team first evaluation and
concomitant information to Maynilad for them to evaluate and select the feasible STP sites for
the project. Survey Schedules in detail are shown in Table 2.

River water quality analysis, current street drainage outfall conditions and locations, tidal
river situation, over flood records, etc., have been surveyed and collected. During the course,
schools, churches, national welfare, historical facilities, informal settler condition and locations,
waterway conditions, sub-sub basin border lines, etc. were investigated. Detail data and fact
findings with Survey Team’s evaluation are revealed in Chapter 6.

Attachment 1 and 2 show the survey records of Parafiaque and Las Pifias respectively.

1.4 Survey Work Progress Check
The work progress as of end of January 2011 is shown in Figure 2 The progress of site

survey is on schedule or ahead the original plan, and delayed items are caused by suspension of
geographical and topographical services of the treatment sight locations,
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Figure. 1 Field Survey Check Sheet (Format 1 to 5)

[Format 1] Survey of STP Candidate Sites

STEP 1  Outline Survey of STP Candidate Sites

1. Survey preamble

1.1 recorded information

Survey date

Weather OFine OCloud ORain

Recorder

1.2 Target site information

Name of catchment area

Name of discharge creek

Name of Barangay

Barangay representative

Barangay representative contact info

Target STP

Candidate site address

2. Candidate site outline survey

2.1 Gandidate site

Address

Use area

2.2 Owner survey

Name

Address

Telephone No.

2.3 Site restrictions, etc.

Gity planning district [inside (00 Urbanization district, [IUrbanization adjustment district [ONon—designated) [Outside
Fire protection district OIFire protection district [JQuasi fire protection district  [JNon~designated

Landscape protection ordinance [CYes [ONo

Tree planting and cutting ordinance OYes [ONo

Local political problems OYes [ONo

Large vehicle access [Easily accessible [OPossible impossible

Other restrictions

<

NO

( Judgment [Appropriate as a STP candidate site?]

)1

@ YES

[ To Step 2

] [ END
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[Format 1] Survey of STP Candidate Sites
STEP 2 Detailed survey of STP candidate sites

Concerning items where “Q” is entered in the photograph column, take a photo showing conditions and enter the photographed site, 2/2
direction and photo No. on the topographical map.
Category Survey Remarks Photograph Photo No.

3. Candidate site detailed survey

3.1 Site conditions

State of paving OAsphalt, COConcrete, OUnpaved O
Dimensions
Building(s) ELZS (OPrivate houses, [1 Public facilities, (] Squatters, [1Abandoned buildings) 1)
Vegetation OYes [ONo O
Abandoned waste OYes [ONo O
Squatters OYes [No (@)
Inundation information (past 10 years) OYes (Water level GL+ m) ONo
Surrounding area DRes!dentiaI land, DColmmer-c.ie-zI land, Dlndustrial land, o
[OBusiness area, [Public facilities (hospitals, schools, etc.)

3.2 Access road
Road width [©)
Number of lanes O
Pavement OYes [ONo O
State of paving OAsphalt, COConcrete, OUnpaved O
Traffic controls OPossible, CImpossible (Reason: )
Length adjoining the candidate site O
Owner
Address of owner
Telephone No. of owner
Electric power supply lines OYes (OOHigh voltage, Olntermediate voltage, [ILow voltage) CNo If Yes, show on the topographical map. (@)

3.3 Conditions in the discharge creek

Structure (dimensions, o
cross section, material, etc.)

Manager

Address of manager

Telephone No. of manager

Distance from candidate site

Height difference with candidate site

Abandoned waste OYes [ONo (@]
Squatters OYes [ONo (@)
State of water contamination OVery dirty, ODirty, CINormal, [OQuite clean, [OVery clean
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[Format 2] Treatment District Boundary Survey

Referring to the catchment area map, survey the area around treatment district boundaries. Determine boundaries through surveying roads and
drainage pipes, etc. at each intersection. Concerning items where “O” is entered in the photograph column, take a photo showing conditions and enter
the photographed site, direction and photo No. on the topographical map.

1. Survey preamble

1.1 recorded information

Survey date
Weather OFine OCloud ORain

Recorder

1.2 Target site information

Name of catchment area

Name of discharge creek

Name of Barangay

Barangay representative

Barangay representative contact info
Target STP

2. Treatment district boundary survey

2.1 Road survey

Viewing roads from intersections, enter each road gradient

Gradient on the catchment area map. o
Repeat local surveys until the catchment area boundaries
(peak altitude parts) are understood.
2.2 Drainage channel survey
Shape [OOpen sewer [IClosed sewer O
Sectional dimensions O
Material OConcrete  [JOther material O
State [JAbnormalities (breakage, cracking, corrosion, etc.) [ONo abnormalities Abnormalities exist; enter their positions O
on the catchment area map.
State ClAbnormalities (sediment, puddles, etc.) [No abnormalities Abnormalities exist; enter their positions O
on the catchment area map.
. N . Viewing drainage channels from intersections,
Prainage direction enter the direction of drainage on the catchment area map. o
: NO
{ Judgment [Were the treatment district boundaries understood?] ] |
T ves
[ END ] [ Similarly survey nearby roads. Repeat until the boundaries are understood. ]
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[Format 3] Outfall Survey

Survey drainage pipe outfalls within the treatment district boundaries clarified in the boundary survey. Out of drainage pipes emptying into the main creek,

survey round ones of ¢ 500 or more and square ones of 500 or more, but don't include pipes smaller

Category

Survey

Remarks

Photograph

Photo No.

1. Survey preamble

1.1 recorded information

Survey date

Weather

OFine OCloud [ORain

Recorder

1.2 Target site information

Name of catchment area

Name of discharge creek

Name of Barangay

Barangay representative

Barangay representative contact info

Target STP

2. Outfall survey

2.1 Drainage channel survey

Shape

[OOpen sewer [Closed sewer

Sectional dimensions

Survey round ones of ¢ 500 or more and square
ones of 500 or more.

Material

OConcrete  [Other material

State

OJAbnormalities (breakage, cracking, corrosion, etc.) [INo abnormalities

Abnormalities exist; enter their positions on the
catchment area map.

State

OAbnormalities (sediment, puddles, etc.) [INo abnormalities

Abnormalities exist; enter their positions on the
catchment area map.

Drainage direction

Viewing drainage channels from intersections,
enter the direction of drainage on the catchment area map.

Position

Enter the position of drainage pipes from the road to outfalls
on the surveying map.

O|0|O0|O|0O|O|O

2.2 Road survey (roads linked to outfalls)

Road width

Number of lanes

Pavement

OYes [ONo

State of paving

[OAsphalt, CIConcrete, [lUnpaved

O|0|0|0

Traffic controls

OPossible, ClImpossible (Reason: )

Owner

Electric power supply lines

OYes (OOHigh voltage, [Cintermediate voltage, [ILow voltage) [No

Abnormalities exist; enter their positions on the
surveying map.

Height difference with candidate site

(Candidate plant site is)
OHigher [CLower

AN1-8




[Format 4] Detailed Surveying (For conceptual designs)

Category

Survey

Remarks

1. Survey preamble

1.1 recorded information

Survey date

Weather

[OFine [OCloud [Rain

Recorder

1.2 Target site information

Name of catchment area

Name of discharge creek

Name of Barangay

Barangay representative

Barangay representative contact info

Target STP

2. Detailed surveying

2.1 Treatment plant site surveying

Plane surveying

Prepare a plane view of the site. Enter any of the following facilities that may
already exist on the site.

Buildings, structures

Ponds, vegetation

Underground structures, buried objects

Adjacent roads (state road names)

Including traversal views

2.2 Interceptor surveying

Plane surveying

Prepare a plane view of roads.

Enter road width, number of lanes, paving, power lines, buried objects, and other structures, etc.

Longitudinal surveying

Measure the altitude of manhole positions.

Transversal surveying

Prepare a transversal view for each manhole position.

2.3 Outfall sewer surveying

Same as for interceptor surveying
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[Format 5] Drainage Pipe Survey

Survey drainage pipes in each district and gauge abnormalities and broken parts).

Category Survey Remarks Photograph Photo No.
1. Survey preamble

1.1 recorded information

Survey date

Weather OFine [OCloud [Rain

Recorder
1.2 Target site information

Name of catchment area

Name of discharge creek

Name of Barangay

Barangay representative

Barangay representative contact info

Target STP

2. Drainage pipe survey

2.1 Drainage channel survey

Shape [OOpen sewer [IClosed sewer

Sectional dimensions

Material [OConcrete  [1Other material

State JAbnormalities (breakage, cracking, corrosion, etc.) [INo abnormalities :rber;o;n;zl-ities exist; enter their positions on the catchment O

State OAbnormalities (sediment, puddles, etc.) [INo abnormalities /:rber;o:nn;zl‘ities exist; enter their positions on the catchment O

Drainage direction Viewing drainage channels from intersections, enter the direction of drainage

on the catchment area map.
2.2 Drainage pipe completion drawing Ask the barangay representative about drawings from when drainage pipes
collection were installed.
If drawings exist, borrow them and make copies.
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Table 2 (1/2) Summary of Survey Schedule
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Table 2 (2/2) Summary of Survey Schedule
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2. Daily Site Survey Report

2.1 Parafiaque

Day 1 of Site Visits
Date and Time | July 01, 2010/ 9:00 AM to 3:00 PM
Survey Areas | Baclaran, Parafiague City (Team 1 and Team 2)
Weather Fine
Surveyors Team 1: OEC: Mr. Hanji Yasuyama
DCCD: Mr. Robert Baricaua, Mr. Fzoe Yambao, Ms. Haidee
Hernandez
Team 2: DCCD: Mr. Clayton Bergado, Ms. Rizza Raymundo
Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, update creek layout on map, and identify existing condition
of the Tripa de Galina Pumping Station

Findings:

e It has been found that drainage in Baclaran area was divided into two outfall directions,
to Manila Bay and to Parafiaque River. Outfalls going to Manila Bay, crossing the
Roxas Boulevard Road, were (3) @900 and (1) @1500. Approximate sizes of observed
outfalls going to the Parafiaque River were (1) @900, (1) 4.0m box culvert, (2) 2-3.5m
box culvert and (1) 3-box culvert.

e Water ponding occurs on the Taft Avenue road along the Baclaran Shopping Mall due to
deficient and clogged drainage system at this area.

e Terrain of the area near the coast is almost flat.
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Day 2 of Site Visits

Date and Time | July 02, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Brgy. Tambo North and Asia World City, Parafiaque City (1 Team)

Weather Fine

Surveyors Team: OEC: Mr. Hanji Yasuyama
DCCD: Mr. Fzoe Yambao, Mr. Clayton Bergado, Mr. Robert
Baricaua

Main Identify drainage flow directions & outfalls, determine borderline of

Activities catchment areas, update creek layout on map

Findings:

e Baclaran Channel along Roxas Blvd. extends up to the Airport Road where the
upstream end is piled-up with garbage and debris. Sidewalls of this channel are vertical
and sloped concrete walls. A number of pipe outfalls were observed coming from Roxas
Blvd. side. The opposite side of the highway is a reclaimed land managed by Aseana
Business Park Estate Association, Inc. (ABPEA). The sideslopes of the downstream
channel going to Manila Bay is lined with rubbles. The junction (~90° bend) was
observed to be prone to accumulation of trash and debris.

e Most of the reclaimed lots of Aseana Business Park and Asia World City are not yet
occupied. There are still vacant areas identified. These sites are possible location of the
proposed STP for Parafiaque. However, based on interviews and information from the
internet, these sites are targeted to be high-end residential and commercial (mixed-use)
estates. A number of land development construction works were observed.

e Being reclaimed land developments, the Aseana Business Park and Asia World City’s
drainage is suspected to directly discharge into Manila Bay.

e Two double barrel box culverts were observed to discharge into the Parafiaque River at
the bridge along NAIA Road, one coming from Parafiaque area and one from the airport
area (Pasay). A number of informal settlers were observed under the bridge.

e Adrainage line along NAIA Road observed at the intersection with Domestic Road. It
goes along the carriageway with a number of big (closed) manholes each having four
precast concrete covers. This line most probably is a box culvert discharging at the
outfall earlier observed at the bridge. This line originates from Pasay area.
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Day 3 of Site Visits

Date and Time

July 05, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Tambo and Don Galo, Parafiaque City (Team 1)
Las Pifias City (Team 2)
Weather Cloudy
Surveyors Team 1: OEC: Mr. Hanji Yasuyama
DCCD: Mr. Fzoe Yambao, Ms. Haidee Hernandez, Mr. Robert
Baricaua
Main Identify drainage flow directions & outfalls, determine borderline of catchment
Activities areas, update creek layout on map, and identify existing condition of the
Paranaque River at this area
Findings:

e The areas visited by the team in Barangays Tambo and Don Galo are mostly compounds.
They are as follows (in no particular order): Camp Claudio, Mayuga Compound, Lopez
Compound, Factor Compound and Cabeze Compound.

e |t has been found that the drainage flow and outfall at Tambo, Paranaque City is going
to the Manila Bay.

e Areas inside Camp Claudio are flooded due to blocked and deficient drainage system in

the area.

e It has been said that during the storm Ondoy, Camp Caludio experienced as high as
0.60m flood level.
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Day 4 of Site Visits

Date and Time

July 06, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Barangay Vitalez, Barangay Sto. Nino, Parafiague City (Team 1)

Las Pifias City (Team 2)
Weather Sunny
Surveyors Team 1: OEC: Mr. Hanji Yasuyama

DCCD: Mr. Fzoe Yambao, Ms. Haidee Hernandez

Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, update creek layout on map, identify existing condition of the

Paranaque River at this area and identify possible STP site, the Salt Field.
Findings:

e The areas visited by the team in Barangay Sto. Nifio are mostly high-end subdivisions
and housing area. They are as follows (in no particular order): Pacific Grand Villa
Subdivision, Queensway Subdivision, Tia Salud Subdivision, Vitalez Compound,
Jetlane Village, Airplane Village Subdivision, Airport Village Subdivision and Gat
Mendoza Housing Area.

e It has been found that the drainage flow and outfall at is going to the Paranaque River.

e |t has been said that during the storm Ondoy, squatters near Tia Salud subdivision
experienced 1.0m flood level.

e The candidate site for STP, the Salt Field, in Sto. Nino, Paranaque City is a swampy
area and has garbage all over the site.
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Day 5 of Site Visits

Date and Time

July 07, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Barangay Merville, Barangay Moonwalk, Parafiaque City (Team 1)
Weather Sunny
Surveyors Team 1: OEC: Mr. Hanji Yasuyama
DCCD: Mr. Fzoe Yambao, Ms. Haidee Hernandez, Mr.
Robert Baricaua
Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, update creek layout on map.
Findings:

e It has been found that Brgy. Merville have two (2) drainage outfalls, Buensuceso Homes
Il Subdivision have one (1) drainage outfall, Citihomes Regency Subdivision. Have one
(1) drainage outfall all going to Parafiaque River.

e During the strongest storm Ondoy, Brgy. Ibayo experienced 4.0m flood level in
Universal Solid Homes Il Subdivision, 1.5m flood level in Buensuceso Homes II.
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Day 6 of Site Visits

Date and Time | July 08, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Parafiaque City: La Huerta, Sto. Nifio, Moonwalk and Merville

Weather Sunny
Surveyors Team 1: OEC: Mr. Hanji Yasuyama
DCCD: Mr. Fzoe Yambao, Ms. Haidee Hernandez,
Main Identify drainage flow directions & outfalls, identify possible STP sites near SM
Activities Warehouse
Findings:
e The areas visited by the team in La Huerta, Sto. Nifio, Moonwalk and Merville Area are

mostly high-end subdivisions and a number of commercial/industrial compounds. They
are as follows (in no particular order): Perpetual Village Subdivision, Rodriguez
Compound, Amvel Business Park, Silverland Village-2 Subdivision, Multinational
Village Country Club, TDI-Multinational Village, Multinational Village, Sherwood
Heights Subdivision, Christina Village Il Subdivision, Eriberta Court Subdivision,
Isabelle Garden Homes Subdivision, Moonwalk Village Il Subdivision, La Casas 100
Subdivision, Donna’s Ville Subdivision, St. Francis Subdivision, Brentwood Heights,
The Isabelle Garden Villas, South Greenpark Village 1 & 2 Subdivision, South
Greenpark Village Subdivision, South Greenpark Village 7 Subdivision, South
Greenpark Village 4 Subdivision, Merville Park Subdivision, Merville Subdivision,
Monte Villa De Monsod Subdivision, Scarlet Homes 2 Subdivision and Sagana Village
Subdivision.

There are three (3) candidate sites for STP determined along the C-5 area near SM
Warehouse. All are privately owned vacant lot and are located on higher elevations.
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Day 7 of Site Visits

Date and Time | July 09, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Brgy. Merville, Parafiaque City (Team 1)

Weather Cloudy and Fine

Surveyors Team: OEC: Mr. Hanji Yasuyama
DCCD: Mr. Fzoe Yambao, Ms. Haidee Hernandez, Mr. Robert
Baricaua

Main Identify drainage flow directions & outfalls, determine borderline of

Activities catchment areas, update creek layout on map

Findings:

e The areas visited by the team in Barangay Merville are mostly high-end subdivisions
and a number of commercial/industrial complexes. They are as follows (in no particular
order): Merville Subdivision, Inland Executive Homes, Merville Park Subdivision,
Buena Vida Homes, Molave Park Subdivision, South Admiral Village, Cubic Homes,
Camella Homes, Admiralty Townhomes, South Pointe Townhomes, City Square Homes,
Executive Heights Subdivision, and Rudolf Leitz Industrial Complex.

e The site has a mild to moderately rolling terrain as observed from the roads.
e The drainage systems are composed of curb-inlet/street manholes and concrete pipes.

e A number of low points were observed at the perimeter of the survey area. Since the
boundaries of the subdivisions are fenced, presences of outfalls and creeks were not
verified except for the confirmation of the interviewed residents. Upon validation back
at the office, the creeks were identified to be Libho (north of Merville subdivision),
Paete (originating from Executive Heights Subdivision going to Camella Homes), and
Merville Creeks (originating from the South Luzon Expressway north of Sun Valley
Drive passing at the south portion of _ and Executive Heights Subdivision).

e According to a resident of Inland Executive Homes, recent drainage rehabilitation was
done at their area where the drainage line which used to be discharging towards La
Suerte Cigar Factory was reconstructed and opposed the road slope and drain to towards
the Alpine Road.

e Asmall area of informal settlers was observed between Libho Creek and north of Inland
Executive Homes.

e The area of was observed to be a low end subdivision. The roads at this area are
very tight for vehicles and almost impossible for cars to freely park at. The drainage at
this area drains into Paete Creek.
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Day 8 of Site Visits

Date and Time | July 12, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Brgy. Don Bosco & Brgy. Sun Valley, Parafiague City (Team 1)

Weather Sunny

Surveyors Team: OEC: Mr. Hanji Yasuyama
DCCD: Mr. Fzoe Yambao, Ms. Haidee Hernandez, Mr. Robert
Baricaua

Main Identify drainage flow directions & outfalls, determine borderline of

Activities catchment areas, update creek layout on map

Findings:

e Areas visited by the team are as follows, in no particular order: Airport Village, Chateau
Elysee, portion of Monte Villa de Monsod, Canaan Homes, Sta. Ana Village, Park View
Homes, Countryside Village, Reman Subdivision, Annexes 35, 41 and 45 Subdivisions,
Sun Valley Subdivision, Ramos Village, and Moonville Subdivision. These are mostly
middle and high end residential areas.

e The terrain of the site is ranging from mild to moderately rolling.

e The site is bounded by Paete Creek at the north portion and by Baliwag Creek at the
south, i.e. along Dofia Soledad Avenue.

e Most of the waterways are realigned and contracted by vertical and trapezoidal shape
riprap/concrete walls with varying widths. Some portion of the creeks at Annexes 35, 41,
and 45 are slightly vegetated along the sides.

e The roads cross the waterways typically via concrete box culverts.

e The Sun Valley Creek crisscrosses along Dandelion Street of Sun Valley Subdivision
and finally merges with Paete Creek at the end portion of Sun Valley Drive at
Rosemallow Street. Garbage was observed to accumulate at this confluence point. A
box culvert coming from Sun Valley Drive was observed to discharge at this point.

e Most of the drainage outfalls observed were concrete pipes ranging from @300 to @600
mm discharging near the bridge culverts.

e Another creek confluence point (Baliwag Creek and Sun Valley Creek) was observed
along Albatross Street.
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Day 9 of Site Visits

Date and Time | July 13, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Brgy. San Martin de Porres, Parafiague City (Team 1)

Weather Fine
Surveyors Team: OEC: Mr. Hanji Yasuyama
DCCD: Mr. Fzoe Yambao, Ms. Haidee Hernandez
Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, update creek layout on map
Findings:

e The site is bounded by Taguig boundary (Bicutan) at the east and the East service road
(South Luzon Expressway) at the west.

e The boundary is at the left of Raja Sumakwel Avenue. It is observed to be a ridge, thus
confirming that this is the catchment area boundary.

e The site’s terrain is considered moderately rolling. In contrast, the Bicutan side (outside
project boundary) was very rolling and hilly.

e Barangay San Martin de Porres has a ridge at the midsection. This observation was
verified the next site visit.

e A drainage line, which is approximately @1500 mm concrete pipe, was observed
coming from Supa Street turning at Tindalo Street going to the East Service Road.
According to a resident at the area, this drainage pipe is serving the area of Gelmart
Philippine Industry which is at a relatively higher elevation than their area and enclosed
by a very high concrete hollow block fence at the property boundary. The catchment
extends up to the East Service Road connecting to Raja Sumakwel Avenue.

e A distinct area low point was observed at Apitong Street. However, the drainage line
opposed the road grade and connected to the drainage line along Tindalo Street.

e The site survey area has an ultimate low point located along East Service Road near its
intersection with Marian Road 2. The drainage crosses South Luzon Expressway and
ultimately discharges into Paete Creek, north side of Sun Valley Drive.

e The drainage system of the site is composed of curb inlet manholes and drainage pipes.

e No outfalls were observed at the site since there were no waterways observed as well.
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Day 10 of Site Visits

Date and Time | July 15, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Brgy. San Martin de Porres, Brgy. Sun Valley, Brgy. Moonwalk,

and Brgy. Annex 5 (Team 1)

Weather Sunny
Surveyors Team: OEC: Mr. Hanji Yasuyama
DCCD: Mr. Fzoe Yambao, Ms. Haidee Hernandez
Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, update creek layout on map
Findings:

e The areas visited were the upper portion of Brgy. San Martin de Porres (United
Parafiaque Subdivisions | and Ill, Makati South Hills, Marian Park II, and Marian
Lakeview Park), United Parafiaque 2, Ramos Village, Marimar Village, Scienceville,
Don Bosco Village, and Better Living Subdivision (South Arch).

e The site is considerably moderately rolling terrain.

e There was an observed small concrete canal at the southern end of Cattleya Street
(Ramos Village), constricted by a very high concrete wall fence of Marimar Village.
This canal connects to a branch of Paete Creek between Dandelion and Lotus Streets of
Sun Valley Subdivision.

e Near the point of water confluence, there was an observed @1050 outfall originating
from Camia and Sampaguita Streets. During the site inspection, the creek water is very
turbid, colored mocha brown. According to the residents in this area, the dirty water
came from the upstream commercial area along Dofia Soledad Avenue.

e Most of the creeks seen were generally unlined, i.e. they are not improved but rather
constricted by walls built by different properties. The creek crossing France Street of
Annex 51 is lined with vertical masonry walls. The outfall at this portion are two @450
pipes, one coming from the Barangay (encroached by a property/house) and one
originating from Dofia Soledad Avenue.

e In Brgy. San Martin de Porres, high points were observed at Caliraya Drive, Lake Lanao,
Daang Hari, Guijo, Molave, Duhat Streets, and East Service Road confirming that the
flow direction at the upper half of the barangay has a different subcatchment. The area’s
low point converges at the East Service Road near its intersection with Avocado Street.
Another set of high points were observed at Banaba St., Narra St., and East Service
Road suggesting that there is a different subcatchment at the upper portion of the
barangay (United Parafiaque Subd. 1). No creeks or waterways were observed at this
area. The Parafiaque boundary is bounded outside by the Cucumber Road.

e Buildings fronting South Luzon Expressway are commercial, industrial, and high-end
residential establishments and a number of small businesses.

e At the southern portion of Better Living Subdivision (Japan, Jordan, and Kuwait
Streets), which is relatively the lowest area, there was an ongoing construction observed.
An installation of a single @600mm drainage line connecting discharging to the

AN1-22




ephemeral creek at Malacafiang Village which eventually flows to the Sapang Buwaya

Creek.

e Drainage systems are mostly composed of curb-inlet manholes and drainage pipes.
Day 11 of Site Visits

Date and Time

July 16, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Parafiaque City (Team 1): Don Bosco and Marcelo Green
Weather Cloudy
Surveyors Team 1: OEC: Mr. Hanji Yasuyama
DCCD: Mr. Fzoe Yambao, Ms. Haidee Hernandez, Mr. Robert
Baricaua
Main Identify drainage flow directions & outfalls, determine borderline of catchment
Activities areas, and update creek layout on map.
Findings:

e The areas visited by the team in Barangay Don Bosco and Marcelo Green are mostly

subdivisions. They are as follows (in no particular order): Better Living Subdivision,
Villa Sagrada Familia Subdivision, Better Living Subdivision Annex 3, Philtrust
Compound, Agro Compound, Aero Park Subdivision, Marcelo Green Village Phase 8
Subdivision, Palmera Lane Subdivision, Marcelo Green Village Subdivision, Ireneville
2 Subdivision, Greenvale Homes Subdivision, Buensuceso Homes Il Subdivision,
Aroma Compound, Isabelle Executive Homes Subdivision, Better Living Annex 31
Subdivision and Marcelo Green Village-Phase V Subdivision.

Roads are relatively flat.
Outfalls were found in the area.

New Creek was found in Titan Street flowing to the Dofia Soledad Avenue. There is no
outfall. There are plants & bushes along the sides of the creek. Houses draining directly
on the creek.

a. New Creek was found at the entrance of Better Living Annex-31 Subdivision
along Onyx Street. An approximate 2-@1050mm RCP was located passing
through the bridge. Presence of garbage on the upstream portion of the creek.

During the Site survey, there were New Creeks discovered which does not appear on the
map.

Most of the Creek areas determined during the survey has visible abandon garbage
along the sides of the Creek, which impedes the flow of water.
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Day 12 of Site Visits

Date and Time

July 19, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Parafiaque City (Team 1): San Dionisio, La Huerta and Don Galo
Weather Cloudy
Surveyors Team 1: OEC: Mr. Hanji Yasuyama
DCCD: Ms. Haidee Hernandez, Mr.Fzoe Yambao, Mr. Robert
Baricaua
Main Identify drainage flow directions & outfalls, determine borderline of catchment
Activities areas, and update creek layout on map.
Findings:

e The areas visited by the team in Barangay La Huerta and Don Galo are mostly
supermarkets, informal settlers near the river, cemeteries, subdivisions and a number of
commercial/industrial complexes. They are as follows (in no particular order): Olivarez
Plaza, Seafood Center, Oyster Plaza, Catholic Cemetery, Himlayang Palanyag
(Palanyag Cemetery), portion of Las Pifias Public Cemetery, Lim Compound, Jaleville
Subdivision, Amvel Business Park, One Aeropolis, Gatchalian Subdivision 1, R.
Medina Subdivision, Aurenina Compound, Rodriguez Compound, Gardenvale
Subdivision and Espiritu Subdivision.

e Roads are relatively flat.

e Qutfalls were found in the area:

a.
b.

There is an outfall at Dandan Street discharge to Parafiaque River.

@1800mm outfall discharge to Parafiaque River from F. Capistrano Street
Drainage Line.

@450mm outfall discharge to Parafiaque River. There is presence of garbage in
the river.

@600mm outfall submerged at the right side of the upstream portion of
Parafiaque River.

@450mm outfall discharge to Kay Boboy Creek. There is presence of garbage
in the river.

@600mm outfall from Ninoy Aquino Avenue discharge to Kay Boboy Creek.
There is presence of garbage in the river.

@1800mm outfall from Amvel Business district discharge to Kay Boboy Creek.
@450mm outfall from Ninoy Aquino Avenue discharge to Kay Boboy Creek.
@1050mm outfall from Amvel Business district discharge to Kay Boboy Creek.
@450mm outfall from Ninoy Aquino Avenue discharge to Kay Boboy Creek.

@1200mm outfall from Ninoy Aquino Avenue discharge to Kay Boboy Creek.
Top of the outfall becomes a house for these squatters.
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. 900mmW x 1000mmH outfall discharge to creek merging to San Dionisio
Creek.

There is a separate Sewage Treatment Plant for the Amvel Condominium inside the
Amvel Village.

During the Site survey, there were New Creeks discovered which does not appear on the
map.

The candidate site for STP, the vacant lot in between Parafiaque River and SM Sucat.
There are plants & bushes all over the area and has garbage on the river.

Most of the Creek areas determined during the survey has visible abandon garbage
along the sides of the Creek, which impedes the flow of water.

AN1-25



Day 13 of Site Visits

Date and Time | July 20, 2010/ 9:00 AM to 3:00 PM
Survey Areas | Brgy. San Isidro and portions of San Dionisio and BF Homes, Parafiaque City
(Team 1)
Weather Fine and cloudy day
Surveyors Team: OEC: Mr. Hanji Yasuyama
DCCD: Mr. Fzoe Yambao, Ms. Haidee Hernandez
Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, update creek layout on map

Findings:

e Areas visited were Bernabe Subd., Pag-asa Homes, Top Land Subd., C.H. Woodshow 11
Townhouse, Mihara Homes, Salvador Estate, Sandiville, Villanueva Village, Carmen
Village, Sandiville, Equity Homes 4, San Antonio Valley 12, Guerrero Country Homes,
Verville Homes |1, San Antonio Valleys 6, 8, 14, & 16, Plaza Crest, Equity Homes 2, 3,
& 6, BF Homes, Lopez Village, Grand Monaco South, and The Elysium.

e The site is generally moderately rolling terrain.

e The site is bounded by Sapang Buwaya, Villanueva, and Tungtong Creeks at the
northern portion and only Villanueva Creek at the East side.

e The sides of Sapang Buwaya Creek are concrete vertical walls as observed from Rupees
Lane St. of Villanueva Village. Same is Villanueva creek’s treatment seen from
Schilling Lane St.

e \egetation and debris accumulation were observed at creek bends and outfalls.

e The Villanueva Creek as observed from Salvador Bridge is lined with trapezoidal
grouted riprap walls with vegetation and debris accumulation. This extends up to the
Salvador Estate. Sizes of outfalls observed at the area were @450, @600, @900, and
@1050.

e Villanueva Creek at San Pedro Bridge is not properly rehabilitated as there are riprap
fully covered by debris and vegetated. There is also a house protruding the waterway.
Outfall observed were @600, @1050, and 0.6m x 0.6m protruding thru the vertical
riprap walls.

e There was an observed waterway at the boundary of Parafiaque and Las Pifias in
Guerrero Homes, at the end portion of San Jose St. across Papa Pio St. Apparently, this
waterway is the upstream section of Tungtong Creek. A 0.6m x 0.6m outfall was
observed at the area. There were a number of squatters downstream of San Jose Street
(across Papa Pio Street) who built their houses and a small concrete bridge at Tungtong
Creek, constricting the flow of the waterway.

e At the Lopez Village Bridge at N. Lopez Ave. crossing Villanueva Creek, only portion
of the creek near the bridge was observed to be protected by trapezoidal riprap walls.
Portions of the wall are eroded. Vegetation and debris accumulation is present at the
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area. Minimal garbage was observed. Two @450 pipe outfalls were discharging from
both sides of the bridge. There were no squatters observed nearby.

e As the Grand Monacco South is still under construction, the site cannot be surveyed yet.
However, judging from the topography of the site, its drainage system may possibly
discharge into Tungtong Creek.

e According to the security guards of The Elysium, their water supply is not currently
being provided by Maynilad.
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Day 14 of Site Visits

Date and Time

July 21, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Parafiaque City (Team 1): San Isidro (South) and BF International
Weather Cloudy
Surveyors Team 1: OEC: Mr. Hanji Yasuyama
DCCD: Mr. Fzoe Yambao, Ms. Haidee Hernandez, Mr. Robert
Baricaua
Main Identify drainage flow directions & outfalls, determine borderline of catchment
Activities areas, and update creek layout on map.
Findings:

e The areas visited by the team in Barangay San Isidro (South) and BF International are
mostly high-end subdivisions. They are as follows (in no particular order): Vitalez
Compound, United Parafiaque 5 Subdivision, Esperanza Garden Homes Subdivision,
Primavera Homes Subdivision, Rainbow Village 2 Subdivision, Francisca Compound,
San Dionisio Subdivision and Camella Homes Parafiaque 2 Subdivision.

e Roads are relatively flat.

e Qutfalls were found in the area.

a
b.

o

@900mm outfall discharge to San Isidro River from the other side.

@300mm Curb Inlet discharge to Creek from Edinburg Street Drainage Line.
@300mm RCP outfall discharge to Aguirre Creek.

@375mm RCP outfall discharge to the Creek.

@375mm Curb Inlet outfall discharge to the Creek.

Approximately @300mm outfall discharge to Creek beside the Annunciation
Orthodox Church.

@300mm outfall discharge to Creek.

3-RCBC below the 9" street Bridge.

@450mm outfall discharge to Creek at San Isidro.
@450mm outfall discharge to Creek at United Parafiaque 5.

@300mm outfall discharge to Creek at Road 8-A (near Road 10-D of Manila
Memorial Park).

1200 (left) and @900 (right) RCP Outfall discharge to Creek.

e Most Creek has a side slope protection such as RC wall, masonry wall or riprap grouted

wall.

e During the Site survey, there were New Creeks discovered which does not appear on the

map.
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e Most of the Creek areas determined during the survey has visible abandon garbage
along the sides of the Creek, which impedes the flow of water.
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Day 15 of Site Visits

Date and Time | July 22,2010/ 9:00 AM to 3:00 PM

Survey Areas | Parafiaque City (Team 1): San Isidro (North) and Don Bosco

Weather Cloudy
Surveyors Team 1: OEC: Mr. Hanji Yasuyama
DCCD: Ms. Haidee Hernandez, Mr. Fzoe Yambao
Main Identify drainage flow directions & outfalls, determine borderline of catchment
Activities areas, and update creek layout on map.
Findings:
e The areas visited by the team in Barangay San Isidro (North) and Don Bosco are mostly

high-end subdivisions and a number of commercial/industrial complexes. They are as
follows (in no particular order): Camella Homes Classic Parafiaque 1V Subdivision, Ina
Executive Homes Subdivision, Ambassador Hills, Levitown Villas, CRC-Multinational
Village Subdivision, Pag-ibig sa Parafiaque Subdivision, Verdant Acres Subdivision,
Garden City Subdivision, St. Catherine Village Subdivision, Valentino Executive
Village Subdivision, Fortunata Village Subdivision, Carmen Village Subdivision,
Filinvest Classic Estate Subdivision, Fountain Breeze Condominium and Cecilia Village
Subdivision, Manhattan Ville.

Roads are relatively flat.
Outfalls were found in the area.

a. @375mm (left) and @900mm (right) outfall at Fortunata Village discharge to
South San Isidro River.

b. @900mm RCP outfall discharge to South San Isidro River.
c. ©@1050mm RCP outfall discharge to South San Isidro River.

Most Creek has a side slope protection such as RC wall, masonry wall or riprap grouted
wall.

During the Site survey, there were New Creeks discovered which does not appear on the
map.

Most of the Creek areas determined during the survey has visible abandon garbage
along the sides of the Creek, which impedes the flow of water.
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Day 16 of Site Visits

Date and Time | July 23, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Brgy. Don Bosco and Brgy San Isidro, Parafiague City (Team 1)

Weather Fine and cloudy day

Surveyors Team: OEC: Mr. Hanji Yasuyama
DCCD: Mr. Fzoe Yambao, Ms. Haidee Hernandez, Mr. Robert
Baricaua

Main Identify drainage flow directions & outfalls, determine borderline of

Activities catchment areas, update creek layout on map

Findings:

e The areas visited include Better Living Subdivision, Camella Homes Bicutan, 4J
Compound, Valley Vista Village, Ina Executive Homes | & I, Camella Homes Classic
Parafiaque IV, Levitown Ph.6, Nayong Maharlika 2, Levitown Estate Subd., Krause
Village, Camella Homes Parafiaque 3, Matatdo Homes, Villa Mendoza Subdivision,
Green Heights Subdivision, and Simplicio Cruz Compound. Majority of these areas are
high end residential subdivisions.

e The terrain of the site is moderately rolling.
e Sizes of outfall observed at the site ranges from @375 to @900.

e Creeks visited were either unlined or lined with riprap/concrete walls. There was a type
where the walls of the creek are concrete-stepped. Vegetation and debris accumulation
at the sides of the creeks contract the water flow.

e A Dbridge crossing at a creek was only made of 2 barrel pipes not large enough to
accommodate the full flow of the creek.

e Concrete fences of some houses are built directly on top of creek banks.

e Some squatters were observed to dwell beside the creeks.
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Day 17 of Site Visits

Date and Time | July 26, 2010/ 9:00 AM to 3:00 PM
Survey Areas | Parafiaque City (Team 1): San Antonio
Weather Cloudy
Surveyors Team 1: DCCD: Mr. Fzoe-Rauld Yambao, Ms. Haidee Hernandez, Mr. Robert
Baricaua
Main Identify drainage flow directions & outfalls, determine borderline of catchment
Activities areas, and update creek layout on map.
Findings:
e The areas visited by the team in Barangay San Antonio are mostly high-end

subdivisions and compounds. They are as follows (in no particular order): Better Living
Subdivision Remmanville, Palm Grove Subdivision, Savio Homes Subdivision,
Buensuceso Homes Subdivision, Malacafiang Village Subdivision, Don Aguedo
Bernabe Subdivision, San Antonio Valley 10 & 11 Subdivision, Jestra Villas
Subdivision, San Antonio Valley 3, 8 & 9 Subdivision, Casa Filipina Executive Village
Subdivision, Barangay Village Subdivision, San Antonio Valley 1 Subdivision, Ina
Executive Homes Subdivision, Finasia Homes Subdivision, Santiago Homes
Subdivision, Camella Townhomes Classic Parafiaque Subdivision, El Puentebello
Subdivision, Landcore Homes 1 Subdivision, Lim Compound, Equity Homes 1 & 5
Subdivision, Welcome Village Subdivision, Meliton Subdivision, Dreamland Sucat
Subdivision, Reyes Compound and Sanapu Homes Subdivision.

Roads are relatively flat.
Outfalls were found in the area.

a. @2900mm RCP outfall at the other side of Nery Street at Better Living
Subdivision at Remanville discharge to South San Isidro River.

b. @1050mm RCP outfall from Nery Street at Better Living Subdivision at
Remanville discharge to South San Isidro River.

c. @300mm RCP outfall at the left side of the upstream portion at San Antonio
Valley 9 discharge to Creek.

d. @300mm RCP outfall at the left side of the downstream portion at San Antonio
Valley 9 discharge to Creek.

e. @1050mm RCP outfall at San Antonio Valley 1 discharge to Creek.
f.  @450mm RCP outfall along Maria Susafe Street discharge to Creek.

g. @450mm RCP outfall at Fuentebello Bridge along Masthead Street discharge to
Creek.

h. @300mm RCP outfall at Fuentebello Bridge along Masthead Street discharge to
Creek.
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i. @300mm RCP outfall at the right side of the upstream portion along Editorial
Street in between Tropical Lane and Sanapu Homes discharge to Creek.

j- ©@600mm RCP outfall at the left side of the downstream portion along Editorial
Street in between Tropical Lane and Sanapu Homes discharge to Creek.

Most Creek has a side slope protection such as RC wall, masonry wall or riprap grouted
wall.

During the Site survey, there were New Creeks discovered which does not appear on the
map.

Most of the Creek areas determined during the survey has visible abandon garbage
along the sides of the Creek, which impedes the flow of water.
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Day 18 of Site Visits

Date and Time | July 27,2010/ 9:00 AM to 3:00 PM

Survey Areas | Parafiaque City (Team 1): San Isidro, San Antonio and Marcelo Green

Weather Cloudy

Surveyors Team 1: DCCD: Mr. Fzoe Yambao, Mr. Robert Baricaua

Main

Identify drainage flow directions & outfalls, determine borderline of catchment

Activities areas, and update creek layout on map.

Findings:

The areas visited by the team in Barangay San Isidro, San Antonio and Marcelo Green
are mostly subdivisions, condominiums and compounds. They are as follows (in no
particular order): Justina Village, Pascual Compound, LDC Compound, NAPA
Compound, Armela Compound, Savvy Village, COMMAR Condominium, Equity
Homes-7 Subdivision, V. V. Dionisio Compound, Severina Diamond Subdivision, West
Borough Homes Subdivision, Light Industry Compound, Sunrise Drive, Maywood
Village Il Subdivision, St. Martin Village Subdivision, AFSC Compound, Universal
Solid Homes Subdivision, Garcia Heights Subdivision, United Parafiaque 5 Subdivision,
Sampaguita Hills Subdivision, IDI Subdivision, Superville Subdivision, United
Parafiaque -4 Subdivision, Goodwill Subdivision Ill, Mon-El Subdivision, South Wind
Estate Subdivision, San Victores Compound, United Industrial Subdivision and Camella
Homes Parafiaque 2

Roads are relatively flat.
Outfalls were found in the area.
a. @400mm RCP outfall from Lauren Drive at Savvy Village discharge to Creek

b. @300mm Curb Inlet Manhole from Lauren Drive at Savvy Village discharge to
Creek.

c. 3-@3300mm RCP outfall from the other side at Sampaguita Avenue discharge to
Creek.

d. @300mm RCP outfall at the left side of the downstream portion at San Antonio
Valley 9 discharge to Creek.

e. @450mm RCP outfall at the left side of the upstream portion from Light
Industry Compound at Champaca Extension discharge to Creek.

f.  @300mm RCP outfall at the right side of the downstream portion from Light
Industry Compound at Champaca Extension discharge to Creek.

g. @450mm RCP outfall at Bignay corner Sampaloc Streets discharge to Creek.

h.  300mmW x 600mmH outfall along Sports Street at ASPC Compound discharge
to Creek.

i. @450mm RCP half-submerged outfall at the left side of the downstream portion
along Sports Street at ASPC Compound discharge to Creek.
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j.  @375mm RCP outfall at the end of Maywood Village discharge to Creek.

Most Creek has a side slope protection such as RC wall, masonry wall or riprap grouted
wall.

During the Site survey, there were New Creeks discovered which does not appear on the
map.

Most of the Creek areas determined during the survey has visible abandon garbage
along the sides of the Creek, which impedes the flow of water.
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Day 19 of Site Visits

Date and Time

July 28, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Brgy. B.F. Homes & Manila Memorial Park area, Parafiaque City (Team 1)
Weather Fine and cloudy day
Surveyors Team: OEC: Mr. Hanji Yasuyama

DCCD: Mr. Fzoe Yambao, Ms. Haidee Hernandez
Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, update creek layout on map
Findings:

e The areas visited by the team as follows (in no particular order): Manila Memorial Park,
BF Homes Phase 11 and BF Classic Homes Village.

e The sites has a mild and moderately rolling terrain as observed from the roads.

e Qutfalls were found in the area.

a.

2-@600mm and 1-@600mm RCP outfalls near Jacaranda Lane in Manila
Memorial Park discharge to Creek.

1-@600mm and 1- @300mm RCP outfalls at Bougainville Avenue corner
Gumamela Road in Manila Memorial Park discharge to Creek.

@375mm and @375mm outfalls at Rosal Drive in Manila Memorial Park
discharge to Creek

2-@600mm and 2-@1050mm RCP outfalls from Jackielou Ville Subdivision
discharge to Creek.

e Most Creek has a side slope protection such as RC wall, masonry wall or riprap grouted

wall.

e Most of the Creek areas determined during the survey has visible abandon garbage
along the sides of the Creek, which impedes the flow of water.
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Day 20 of Site Visits

Date and Time

July 29, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Parafiaque City (Team 1): San Antonio and BF Homes

Weather Cloudy/Sunny

Surveyors Team 1. DCCD: Mr. Haidee Hernandez, Ms. Jenelyn llagan

Main Identify drainage flow directions & outfalls, determine borderline of catchment
Activities areas, and update creek layout on map.

Findings:

The areas visited by the team in Barangay San Antonio and BF Homes are mostly
high-end subdivisions. They are as follows (in no particular order): Sinag Tala
Subdivision, BF Executive Village Subdivision, Teoville Subdivision, Maywood
Village-1 Subdivision, Teoville 11l Subdivision, Jackielou Ville Subdivision, Tahanan
Village Subdivision, BF Homes-1 Subdivision, Ireneville Subdivision-1, Goodwill
Subdivision-2, Loyola Memorial Park, Bahaghari Compound and Southbay Gardens
Subdivision.

The site has a mild to moderately rolling terrain as observed from the roads. Roads are
relatively flat.

Outfalls were found in the area.

a. 2-@900mm RCP outfall at Domingo Poblete corner Nicanor Abelardo Streets
discharge to Creek.

b. 4-@1350mm and 2-@600mm outfalls at Domingo Poblete corner Nicanor
Abelardo Streets discharge to Creek.

c. @1800mm outfall from Mayuga BF Homes Subdivision discharge to Creek.
d. 2-@900mm above outfalls from BF Classic Homes Village discharge to Creek.

e. 1-@1800mm and 1-@600mm below outfalls from BF Classic Homes Village
discharge to Creek.

f. ©@1800mm RCP drainage line flowing along Sampaguita Street corner Petunia
Street at Tahanan Village.

Most Creek has a side slope protection such as RC wall, masonry wall or riprap grouted
wall.

During the Site survey, there were New Creeks discovered which does not appear on the
map.

Most of the Creek areas determined during the survey has visible abandon garbage
along the sides of the Creek, which impedes the flow of water.
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2.2 Las Pifias

Day 3 of Site Visits

Date and Time

July 05, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Las Pifias (Team 2): llaya, Manuyo Uno, Daniel Fajardo (Poblacion) and
Pulang Lupa Uno (North), Elias Aldana

Weather Cloudy

Surveyors Team 2: OEC: Yasuhisa Sakurai / DCCD: Clayton Bergado, Rizza Raymundo,
Robert Ajaban

Main Identify drainage flow directions & outfalls, determine borderline of

Activities catchment areas, update creek layout on map, and identify possible candidate
STP sites

Findings:

e The areas visited by the team in Barangay Merville are mostly high-end subdivisions
and a number of commercial/industrial complexes. They are as follows (in no particular

order):

Merville Subdivision, Inland Executive Homes, Merville Park Subdivision,

Buena Vida Homes, Molave Park Subdivision, South Admiral Village, Cubic Homes,
Camella Homes, Admirality Townhomes, South Pointe Townhomes, City Square
Homes, Executive Heights Subdivision, and Rudolf Leitz Industrial Complex.

e Roads are relatively flat.

e 5 Qutfalls were found in the area:

a.

2-@1350 RCP at Bliss Compound was located. The drainage manhole had no
proper concrete cover. The drainage line is assumed to be draining to Manila
Bay, crossing the Coastal Road, however it still needs to be verified on site.

RCP outfalls at Tramo Bridge connecting to Quirino.

RCP outfalls drain to a creek found at Asuncion Avenue Tramo Intersection.
Pipes were half submerged.

RCP outfalls drain to the river at Paraflaque-Las Pifias Boundary near Las Pifias
Public Cemetery. One outfall is broken and full of waste and debris. The
confluence of the two tributaries is obstructed by informal settlers.

Good condition outfalls were found at the C5 Extension Bridges, some were
half submerged due to stagnant water.

e Some curb inlets are broken and blocked with trash.
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Day 4 of Site Visits

Date and Time

July 06, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Las Pifias (Team 2): Pulang Lupa Uno, Pulang Lupa Dos, Manuyo Dos

Weather Sunny

Surveyors Team 2: OEC: Yasuhisa Sakurai / DCCD: Clayton Bergado, Rizza Raymundo

Main Identify drainage flow directions & outfalls, determine borderline of

Activities catchment areas, update creek layout on map, and identify possible candidate
STP sites

Findings:

e A new creek (Marulas Creek) was discovered traversing thru Martinville, Sandigan
Compound, Country Homes, Veraville Homes, and Veraville Regency 2.

e Anew road was found connecting Gatchalian Village and the C5 Extension Road.

e Two STP Candidate sites are located in Pulang Lupa Uno. One is beside Camella
Townhomes Las Pifias and another is beside Gatchalian Village. Areas are suspected to
be owned by Senator Manny Villar.

e Two new subdivisions not reflected on the maps are Camella Homes beside Zarate
General Hospital and Cartagena Townhomes, right side of Padre Diego Cera Homes.

e 11 Outfalls were found in the area.

a.

@450 RCP at Veraville Townhomes. Entrance of the subdivision is at Asuncion
Avenue.

Another outfall with @450 RCP is located beside Immaculate Mary Montessori
School.

Another outfall is at a bridge along Naga Road, beside the Villa Isabelita
Subdivision. Size of outfall could not be determined.

900 RCP Outfall located at DBP Road where a new creek was found. The
confluence of the two tributaries is obstructed by informal settlers.

e Some curb inlets are broken and blocked with trash.
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Day 5 of Site Visits

Date and Time

July 07, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Las Pifias (Team 2): Manuyo Dos, Pulang Lupa Dos, BF International
Weather Sunny morning and Cloudy afternoon
Surveyors Team 2: OEC: Yasuhisa Sakurai / DCCD: Clayton Bergado, Robert Ajaban
Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, update creek layout on map, and identify possible candidate
STP sites

Findings:

e Roads within the vicinity of Pulang Lupa Dos are relatively flat while at Manuyo Dos

the roads are gently sloping to the west towards the creeks.

e 3 Outfall locations were found in Manuyo Dos.

a. @750 RCP is located at Canaynay Court along Colt St. The outfall seemed to be
draining well to the creek but it is full of garbage downstream.

b. @ 450 RCP outfall is located at the bridge along Sto. Nifio St. which is also a
boundary of Paraflaque and Las Pifias. The outfall is half submerged and
covered by cogon grass.

¢. A manhole near the bridge of Gatchalian Avenue leads an outfall to the creek

but the outfall was not seen due to the houses built on top of the creek.

e The bridge along Angelina Canaynay Avenue can’t be easily seen due to the illegal
settlers inhabiting both sides of the bridge on top of the creek.

e A small creek was found at the east portion of the CAA 13 Compound flowing towards
a small culvert leading to J. Aguilar Avenue.

e 3 Outfall locations were found in Pulang Lupa Dos.

a.

@ 900 RCP outfall was found at Casimiro Townhomes at the end of St. Thomas
Street. The outfall was hardly seen due to the grasses covering the pipe.

Several outfalls were seen at the bridge along Camella Avenue near the
elementary school at Camella Homes-3D.

Outfalls were found on both sides of the J. Aguilar Avenue. 81200 and @1050
RCP on the upstream side and @1200 and @1200 on the downstream side.
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Day 6 of Site Visits

Date and Time | July 08, 2010 / 9:00 AM to 3:00 PM

Survey Areas | Las Pifias (Team 2): Pamplona Uno, Zapote (Las Pifias), Pulang Lupa Dos,

Pamplona Uno, Pamplona Tres

Weather Sunny
Surveyors Team 2: OEC: Yasuhisa Sakurai / DCCD: Clayton Bergado, Rizza Raymundo
Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, update creek layout on map, and identify possible candidate
STP sites
Findings:
e One candidate STP site bounded by Alabang-Zapote Road, Republic Steel Compound

and Zapote River was identified. The land is owned by Mayor Nene Aguilar. The land is
currently used as parking area for Las Pifias City garbage trucks.

An open area in between the Coastal Road and Quirino Avenue near Las Pifias District
Hospital is used as garbage dumping site.

A half submerged RCP outfall is located beside the bridge near the dump site. The pipe
is approximately @1050.

A new creek connecting to Zapote River was found beside the Casimiro Avenue.
Several outfalls drain to this creek.

An approximately @600 RCP is located beside Alido Bridge downstream of the Zapote
River. The bridge is the confluence of the Zapote River and the new creek.

An outfall along 5" St. in between 1% and 2" streets was found with an approximate
size of @750. The whole Dofia Manuela Subdivision drain to this outfall.

Roads inside the subdivisions of Barangay Pamplona Uno are relatively flat.

Several outfalls were located along Caimito St. near the bridge along Macopa St. at
Verdant Acres Subdivision.

Another new creek was discovered adjacent to Verdant Road and traversing the
intersection of Verdant and Narra Road at 2" Reyville Subdivision. The bridge has a
culvert with an approximate size of @1500 mm.

A wooden bridge is located at the end of Rosal St. beside it is an outfall approximately
@1050 in size with concrete encasement.
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Day 7 of Site Visits

Date and Time | July 09, 2010/ 9:00 AM to 12:00 NN

Survey Areas | Las Pifias (Team 2): BF International

Weather Sunny

Surveyors Team 2: OEC: Yasuhisa Sakurai / DCCD: Clayton Bergado, Rizza Raymundo
Robert Ajaban

Main Identify drainage flow directions & outfalls, determine borderline of

Activities catchment areas, update creek layout on map, and identify possible candidate
STP sites

Findings:

e The areas visited by the team in BF International Village are mostly high-end
subdivisions and a number of commercial/industrial complexes. They are as follows (in
no particular order): Receiver’s Area, The Legacy South Subdivision, BF International
South Subdivision, VAA Homes 1 Subdivision, Caseria Mariposa | Subdivision and BF
Classic Square Subdivision.

e There were many illegal settlers at the eastern portion of BAT CAA Receivers Area.
Due to this, the creek along the boundary of Las Pifias and Parafiaque can’t be seen
anymore.

e Some of the open canals have garbage that may cause clogging.

e There are low point areas that have no drainage outfalls. Some of these areas are evident
when there is ponding.

e The open area at the south portion of The Legacy South was being cleared of squatters
since the area is being prepared for future residential development.

e An outfall at the end of Viceroy St. at Caseria Mariposa is already broken.
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Day 8 of Site Visits

Date and Time | July 12, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Parafiaque (Team 1)
Las Pifias (Team 2) Pamplona Tres and Talon Uno

Weather Partly Cloudy

Surveyors Team 2: OEC: Yasuhisa Sakurai / DCCD: Rizza Raymundo, Clayton Bergado
Robert Ajaban

Main Identify drainage flow directions & outfalls, determine borderline of

Activities catchment areas, update creek layout on map, and identify possible candidate
STP sites

Findings:

e The areas visited by the team in Barangay Pamplona Tres and Talon Uno are mostly
high-end subdivisions and a number of commercial/industrial complexes. They are as
follows (in no particular order): Dofia Manuela Subdivision Phase IVA, Camella Homes
IV Subdivision, Camella Homes 3C Subdivision, Greenlane Las Pifias Subdivision,
Camella Homes 2 Subdivision, Dofia Manuela Subdivision Phase IVC, Dofia Manuela

Subdivision
Subdivision
Subdivision
Subdivision

Phase IVG, Dofia Manuela Subdivision Phase IVH, Dofa Manuela
Phase 1VD, Dofia Manuela Subdivision Phase IVF, Casimiro Village 2

, Casimiro Village 1 Subdivision, Villa Miranda Subdivision, Dofia Manuela

Phase IVE, Metropolitan Town and Classic Homes Subdivision, Rohm &

Hass Compound, Hamdunt Village Subdivision, Pelayo Village Subdivision, Alburn
Place Residential Homes Subdivision and Aristocrat Village Subdivision.

e Roads are relatively flat.

e Several outfalls were identified during the field work:

1.

2
3.
4

o

10.

@300 RCP Outfall at Miranda Subdivision.
@600 RCP outfall of creek located at Narra Street Casimiro Village.
@600 outfall downstream of creek at B. Mendoza Street, Pelayo Village.

@800 and @1050 outfall upstream of creek at B. Mendoza Street, Pelayo
Village.

@600 RCP outfall downstream of creek at Molave Street, Admiral Village.

@375 outfall downstream of creek at Northbound of Alabang Zapote Road
Bridge between Admiral Avenue and J. Aguilar Avenue.

@750 RCP outfall upstream of creek Southbound of Alabang Zapote Road
Bridge between Admiral Avenue and J. Aguilar Avenue.

@600 RCP outfall upstream at Platinum Street, Camella Homes IV.
@700 outfall upstream of creek at Sinturis Street, Camella Homes I1IC.

Observed 200mmW x 600mmD open canal downstream of creek at Dinar
Street, Dofia Manuela Subdivision Phase 1V C.

AN1-43




11. @375 RCP outfall upstream of creek at Molave-Lauan Street, Dofia
Manuela Subdivision Phase IV C.

12. @375 RCP outfall at downstream of creek located along the bridge of
Anitpolo Street bound to Casimiro Avenue.

13. @450 RCP outfall at upstream of creek located along the bridge of Antipolo
Street bound to Casimiro Avenue.

14. Outfall at upstream of creek located along Southbound of Alabang Zapote
near Uniwide Sales. Size of outfall cannot be determined due to site
obstructions.

15. Outfall at downstream of creek located along Southbound of Alabang
Zapote near Uniwide Sales. This outfall is assumed to be the property of
Uniwide Sales.

16. @700 RCP Outfall at downstream of creek located along Southbound of
Alabang Zapote near Uniwide Sales.

e Creek water color during this field work is predominantly black in color which indicates
septic condition of the body of water. Trash and debris are also present on creek banks.
Minimal slope protection was also observed.
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Day 9 of Site Visits

Date and Time | July 13, 2010/ 9:00 AM to 3:00 PM

Survey Areas Las Pifias (Team 2): Talon Tres, BF International, Almanza Uno, Talon Uno

Weather Cloudy / Shower rain

Surveyors Team 2: OEC: Yasuhisa Sakurai

DCCD: Clayton Bergado, Rizza Raymundo

Main

Identify drainage flow directions & outfalls, determine borderline of

Activities catchment areas, update creek layout on map, and identify possible candidate

STP sites

Findings:

The areas visited by the team in Barangay Talon Tres, BF International, Almanza Uno
and Talon Uno are mostly high-end subdivisions and a number of commercial/industrial
complexes. They are as follows (in no particular order): Topman Village Subdivision,
Las Pifias Centreville Subdivision, Chardale Subdivision, Camella Townhomes
Subdivision, Southland Estate Subdivision, New BF Garden Homes Subdivision,
Admiral Park Subdivision, Admiral Park 2 Subdivision, Casimiro Townhomes IlI
Subdivision, RIl Compound, Carmencita Village Subdivision, Aranda Compound and
Southland Estate Townhomes Subdivision.

A large RCBC with an approximate size of 3m x 3m was seen at the part of Kirishima
St. near the boundary of Parafiaque & Las Pifias and west of BF Homes Phase I1. Beside
it are 2-@1800 RCP outfalls.

Near the 3mx3m RCBC is a weir. The portion of the creek where the weir is and its
upstream has no water.

A new creek was discovered traversing Palace St. & Seville St. at New BF Garden
Homes and adjacent to Rio de Janeiro St. leading towards the RCBC at Kirishima St.
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Day 10 of Site Visits

Date and Time | July 15, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Las Pifias (Team 2): Talon Kuatro, Almanza Uno, Talon Uno

Weather Sunny

Surveyors Team 2: OEC: Yasuhisa Sakurai
DCCD: Clayton Bergado, Rizza Raymundo, Robert Ajaban
Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, update creek layout on map, and identify possible candidate
STP sites
Findings:

e The areas visited by the team in Barangays Talon Kuatro, Almanza Uno, Talon Uno are
mostly high-end subdivisions and a number of commercial/industrial complexes. They
are as follows (in no particular order): Angela Village 1, 2 & 3, Happyville Subdivision,
Pag-lbig sa Las Pifias Subdivision, Paraiso Subdivision, Equitable Bank Village,
Hansuyin Village, Talon Village, Tierra Hermosa Il Subdivision, Manila Doctor Village
and SM City South Mall.

e BF Executive Village and BF Executive Village Phase 1l were not surveyed since we
had no prior permission for our survey.

e Trees and bushes were seen at the channel of the creek at the northern boundary of
Manila Doctor Village that impedes the flow of water in the channel. This is due to the
recent storm that passes in the area.

e An outfall approximately @1350 RCP at Manila Doctor Village is almost submerged to
the creek where it discharges.

e Abroken outfall was seen at Vicente St., the southeast portion of Manila Doctor Village.
There is no riprap along the sides of the creek at this area.

e Culverts were already submerged at the bridge at the end of Nicanor Abelardo St. which
is a Las Pifias-Parafiaque boundary. Garbage was also present near the culverts that
obstruct the water flow.

e Two STP Candidate sites were identified. Both of the sites were south of SM Sucat and
adjacent to the C5 extension road. One of the lands was owned by Manny Villar.
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Day 11 of Site Visits

Date and Time | July 16, 2010/ 9:00 AM to 3:00 PM

Survey Areas | Las Pifias (Team 2): Pilar Village, Almanza Uno, Almanza Dos

Weather Sunny

Surveyors Team 2: OEC: Yasuhisa Sakurai
DCCD: Clayton Bergado, Rizza Raymundo, Robert Ajaban
Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, update creek layout on map, and identify possible candidate
STP sites
Findings:

e The areas visited by the team in Barangay Pilar Village, Almanza Uno and Almanza
Dos are mostly high-end subdivisions and a number of commercial/industrial
complexes. They are as follows (in no particular order): San Francisco Del Monte
Subdivision, Goodyear Park Subdivision, St. Joseph Subdivision, DBP Village I,
Pag-asa Subdivision, Dofia Josefa Subdivision, Great Plains Subdivision, BF Homes
Almanza and T.S. Cruz Subdivision.

e Children have access to the RCP outfall along Sun Flower Road near Sampaguita Road
at St. Joseph Subdivision, Pilar Village. This might be an indication of a broken
manhole.

e Pilar Village — D.O. Plaza Portion was not surveyed since we were not allowed by the
guards. Approximately @1800 RCP was seen along its main road, Cardinal Drive near
the bridge. It was assumed that the entire village drains to this outfall.

e The creek both sides of the bridge along Dofia Pilar Aguirre Avenue has 3-barrel pipe
culverts. Some of the culverts were obstructed by plant leaves.

e An outfall with an approximate size of @900 RCP is located at the Catmon St. corner
Ubas St., Dofa Josefa Subdivision. According to the residents here this area was
flooded up to 1 meter above road during the Typhoon Ondoy last year. The whole
subdivision seems to be draining to this area.

e Low points are evident in some areas but there are no outfalls seen.

e An open dredged canal was seen near the end of CRM Nancy St. The owner of the lot
said that this area is usually flooded during heavy rain that’s why he dredged a part of
his lot to guide the runoff flow towards the creek.
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Day 12 of Site Visits

Date and Time | July 19, 2010/ 9:00 AM to 3:00 PM
Survey Areas | Las Pifias (Team 2): Talon Dos
Weather Partly Cloudy
Surveyors Team 2: OEC: none
DCCD: Clayton Bergado, Rizza Raymundo, Robert Ajaban
Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, update creek layout on map, and identify possible candidate
STP sites
Findings:

e The areas visited by the team in Barangay Talon Dos are mostly high-end subdivisions
and a number of commercial/industrial complexes. They are as follows (in no particular
order): Greymarville Subdivision, San Beda Homes, Villa Felisa Homes, VAA Homes I,
St. Mary’s Subdivision, Crismarcel Subdivision, Aguilar Compound, Mother Earth
Subdivision, St. Michael Village and Camella Homes.

e Roads are relatively flat.
e Several outfalls were identified:

1. @1200 RCP outfall downstream of creek located at Rainbow Street, Camella
Homes. @1050 RCP outfall upstream of creek located at Evelyn Camus Street, BF
Resort Village.

2. @700 RCP outfall at downstream of creek at its opposite bank at Evelyn Camus
Street, BF Resort Village.

3. 1800 RCPC at Pechie Sacasas Street, BF Resort Village.

e Creek waters observed during this site work exhibits brown color indicating nutrient
rich waters.
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Day 13 of Site Visits

Date and Time | July 20, 2010/ 9:00 AM to 3:00 PM
Survey Areas | Las Pifias (Team 2): Pamplona Dos, Talon Dos
Weather Sunny morning and Cloudy afternoon
Surveyors Team 2: OEC: none
DCCD: Clayton Bergado, Rizza Raymundo
Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, update creek layout on map, and identify possible candidate
STP sites
Findings:

e The areas visited by the team in Barangays Pamplona Dos and Talon Dos are mostly
high-end subdivisions and a number of commercial/industrial complexes. They are as
follows (in no particular order): Pamplona Park Subdivision, Patricia Homes,
Remarville Subdivision, Sterlinglife Homes, Philamlife Village, Sta. Cecilia Village,
Veraville Subdivision, BF Resort Village, BF Class 1 and BF Homes | Subdivision.

e A gated open canal is located at the west end of Nueva Ecija St., Philam Life Village.
The gate of the canal is opened during heavy rainfall occurrence according to the lot
owner.

e The Zapote River during the site visit was observed to have a brown color which
indicates nutrients rich waters.

e The creek located at the north boundary of Remarville Subdivision, Brgy. Pamplona
Dos. It has no flow since its downstream portion has obstruction.

e A broken manhole cover is located at the corner of Margie Moran St. and Onelia Jose
St., BF Resort Village.

e Adam is located along Zapote River at the south of Onelia Jose St., BF Resort Village.
The dam is currently used as path to reach the other side of Zapote River.
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Day 15 of Site Visits

Date and Time

July 22, 2010/ 9:00 AM to 3:35 PM

Survey Areas | Las Pifias (Team 2): Talon Kuatro & Talon Dos

Weather Cloudy

Surveyors Team 2: DCCD: Clayton Bergado, Rizza Raymundo

Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, and update creek layout on map.

Findings:

e The areas visited by the team in Barangays Talon Kuatro and Talon Dos are mostly
high-end subdivisions and a number of commercial/industrial complexes. They are as
follows (in no particular order): BF Resort Village, Veraville Villa Grande Classic
Subdivision (West), Donnaville Sheryl BF Homes, BF Vista Grande Subdivision
(North), Camella Merida Subdivision, Casa California Exclusive Subdivision, Venezia
Homes, BF Vista Grande Subdivision (South), Moonwalk Subdivision, Veraville Villa
Grande Subdivision, San Antonio Valley Subdivision, Sihanun Subdivision, Berkeley
Place Subdivision and Veraville Alegria Subdivision.

e Qutfalls were found in the area.

a.

An approximate @900mm RCP was located at Casa California Exclusive. The
location of the Outfall is considered to be the Creek end. The New Creek is
somewhat connected to the Creek line between the boundary of Bacoor and Las
Pifias. Visible plants & bushes cover the outfall and there were abandoned
garbage visible along the sides of the creek which impedes the flow of water.

An approximate @375mm RCP was located along Eileen Macapagal Road
which is connected to the New Creek passing through Camella Merida Village
going through the Creek end at Casa California Exclusive. Visible plants &
bushes cover the outfall & abandon garbage is also visible along the sides of the
creek.

An approximate @900mm RCP was also located at Camella Merida which is
also aligned to the New Creek found at Casa California Exclusive.

An approximate @1800mm RCP was located along Marcellus Road which is
aligned to the Creek line between Bacoor & Las Pifias.

An approximate @750mm RCP was located between Colloseo Road & Pizza de
Venezia Ave. which is also aligned to the Creek between Bacoor & Las Pifias.

An approximate @450mm RCP was located along the bridge which connects
the San Antonio Valley Subdivision to Rosas Road. This New Creek is
perpendicular to the bridge and is likely to be connected to the Creek parallel to
Dama De Noche Road. Squatters are present on both sides of the Creek.

Two RCP was located along Dama De Noche Road near Sihanuk Subdivision
and the sizes are @450mm & @600mm RCP. This Creek is the continuation of
the Creek located near San Antonio Valley.
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h. An approximate @900mm RCP was located at the end of Camia Road. Plants &
bushes cover the RCP. Squatter area is on the other side of the Creek.

i. An approximate @1200mm RCP was located along Wilfredo Tecson. The
Manhole is not well covered.

e During the Site survey, there were New Creeks discovered which does not appear on the
map.
e Most of the Creek areas determined during the survey has visible abandon garbage
along the sides of the Creek which impedes the flow of water.
Day 16 of Site Visits

Date and Time | July 23, 2010/ 10:05 AM to 3:05 PM

Survey Areas | Las Pifias (Team 2): Talon Singko, Talon Uno

Weather Partly Cloudy

Surveyors Team 2: DCCD: Rizza C. Raymundo, Clayton Bergado, Robert Ajaban

Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, and update creek layout on map.

Findings:

e The areas visited by the team in Barangays Talon Singko and Talon Uno are mostly
high-end subdivisions and a number of commercial/industrial complexes. They are as
follows (in no particular order): Castilian Classics Subdivision, United Moonwalk
Village Subdivision, Metrocor B, West Side, Prutas Neighborhood Subdivision,
Moonwalk Village Subdivision, Golden Acres Subdivision-1, Veraville Townhomes,
Agro Homes-Il Subdivision, Pamplona Metrocor Homes Subdivision, Agro Homes-I
Subdivision, Golden Acres Subdivision-2, Veraville Townhomes Classic Subdivision,
Villa Luningning Subdivision, Veraville Homes 3-A Subdivision, Veraville Homes
Subdivision, Moonwalk Village Subdivision, St. Scholastica Subdivision, Veraville
Homes IV and Mikesell Subdivision.

e Roads are relatively flat.

Outfalls were found in the area.

a. An approximate @1200mm RCP Outfall was located at Veraville Homes IV.
The location of the area is considered to be a private property.

b. Along Apollo 111 road near Immaculate Mary Parish Church, there were several
Outfalls found under the Bridge in which the Creek flows.

c. A Creek was located along San Marco road near a school which leads us to the
Creek line between Bacoor & Las Pifias and then connects to the New Creek
which leads to San Marco Extension. Trees & shrubs & even abandon garbage
exist along the sides of the Creek. During strong rainy weather, water level
likely to reach a height of 1m as per told by squatters which have lived along
the side of the Creek.
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d. An approximate @1050mm RCP Outfall was located at the corner of Columbia
St. Possible height of water level during strong rainy weather is likely to reach
1.5m height as per told by near by residence.

e. Along San Marco Extension (Bridge), an approximate @ 450mm RCP Outfall
was located. The Creek which passes under the bridge connects to the large
creek located along San Marco Road.

f. At the corner of Saturn Road an approximate @600mm RCP Outfall was
located.

g. An approximate @1350mm RCP Outfall was located at Chesa St. The Creek
that flows in this area is the continuation of the Creek found along San Marco
Extension.

During the Site survey, there were New Creeks discovered which does not appear on the
map. Along the sides of those New Creeks were inhabited by Squatters.

Most of the Creek areas determined during the survey has visible abandon garbage
along the sides of the Creek, which impedes the flow of water.
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Day 17 of Site Visits

Date and Time

July 26, 2010/ 9:00 AM to 3:15 PM

Survey Areas | Las Pifias (Team 2): Pilar Village

Weather Sunny

Surveyors Team 2: DCCD: Clayton Bergado, Robert Ajaban

Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, and update creek layout on map.

Findings:

e The areas visited by the team in Barangay Pilar Village are mostly high-end
subdivisions and a number of commercial/industrial complexes. They are as follows (in
no particular order): Dofia Leoncia Subdivision, Pilar Village —D.O. Plaza Portion
Subdivision, Royal South Subdivision, Hamilton Heights Subdivision, Teresa Park
Subdivision, Pilar Village Phase 1 Subdivision, Pilar Village Subdivision, Camella
Homes Las Pifias Classic Subdivision and BF Classic Homes Subdivision

e Roads are relatively flat.

e OQutfalls were found in the area.

a.

An approximate @900mm RCP Outfall was located at Dofia Leoncia Ave.
which leads to the Creek. Squatter area is at the other side of the Creek.

An approximate @1200mm RCP Outfall was located at the low point of Royal
South Village. Visible small rocks likely to impede the flow of water.

Five different sizes of RCP were located along Silicon Road. The 2- @1500mm
RCP seems to be covered with branches/bushes & some garbage which impedes
the flow of water which causes the RCP to malfunction.

An approximate two @600mm RCP Outfall was located along the road crossing
between Camino Real & Dofia Pilar Aguirre.

2-@1050mm RCP passing through the bridge was located along Mercury road
& at the 2" bridge there were five different sizes of RCP and one of those RCP
seems to have been covered by bushes & garbage that impedes the flow of
water.

At the low point between Molave Road & Dofia Pilar Aguirre there were
approximately 1-@375mm Outfall & 1-@1350mm & 2-@1800mm RCP.

2-@900mm RCP was located along Copper Road.

At the corner between Tindalo & Lanete Road, there is a manhole which might
possibly leads to the Creek. Possible size of the RCP is around @900mm.

An approximate @1050mm RCP Outfall was located along Jerusalem Road and
has determined the end of the Creek. The Creek is likely to be surrounded by
bushes.
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e Most of the Creek areas determined during the survey has visible abandon garbage
along the sides of the Creek which impedes the flow of water.
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Day 19 of Site Visits

Date and Time

July 28, 2010/ 10:15 AM to 2:25 PM

Survey Areas | Las Pifias (Team 2): Talon Uno, Almanza Uno, Almanza Dos

Weather Sunny

Surveyors Team 2: DCCD: Clayton Bergado, Robert Ajaban

Main Identify drainage flow directions & outfalls, determine borderline of
Activities catchment areas, and update creek layout on map.

Findings:

e The areas visited by the team in Barangay Talon Uno, Almanza Uno and Almanza Dos
are mostly high-end subdivisions and a number of commercial/industrial complexes.
They are as follows (in no particular order): Golden Acres Subdivision, Rainbow
Village-4 Subdivision, Pilar Village Subdivision-1, Pag-ibig Christian Subdivision,
Golden Acres Subdivision-2, Savior VII Subdivision, Christian Ville Subdivision,
Soldier’s Hills Il Subdivision, Ayala Southvale Village Sonera and Versailles Village.

e Roads are relatively flat.

e OQutfalls were found in the area.

a.

An approximate @600mm RCP was located at End Sapphire St. which leads to
the Creek.

Along Sapphire St. (Bridge) an approximate @600mm RCP & two @1050mm
RCP Outfall was located.

An approximate @375mm RCP Outfall and several RCP were located along
San Antonio Road. Large sizes of RCP seem to be covered by garbage which
impedes the flow of water.

At the corner between Kasoy & Kamachi St. approximately @450mm RCP
Outfall was located.

At the end road of Casaya St. approximately @1050mm RCP Outfall was
located. The Creek in which this outfall tends to dispose its water connects to
the Creek located along Sapphire St.

The Bridge located along Marcos Alvarez Ave. Two outfalls of the same size,
approximately @900mm RCP Outfall was located.

The Bridge at the boundary of Bacoor along Marcos Alvarez Ave. Several
Outfalls of different sizes were located.

Two Outfalls were located at the end road of Papaya St. Approximately
@375mm RCP & @900mm RCP in size.

Three Outfalls were located along Ayala-Las Pifias Drive. Approximately
@1200mm RCP on the 1% bridge while @1050mm RCP & @900mm RCP was
located on the 2" bridge.
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Most of the Creek areas determined during the survey has visible abandon garbage
along the sides of the Creek which impedes the flow of water.

Versailles Village wasn’t able to be surveyed for it is considered to be a private property.
A request in a form of letter was needed to survey the area, to be forward to the
Engineering Office of Versailles Village.

At Ayala Southvalle Village Solera, a part of the area wasn’t able to be surveyed due to
the barricades installed inside the village.
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Day 21 of Site Visits

Date and Time | August 11, 2010/ 12:30 PM to 3:00 PM
Survey Areas | Las Pifias
Weather Fine (Cloudy)
Surveyors OEC: Atsuo Suzuki, Hiroki Kameya
DCCD: Clayton Bergado, Fzoe Yambao
Main Survey the subdivisions in Las Pifias that were not surveyed last time due to
Activities high security
Findings:

e Del Pilar subdivision is not yet accessible due to the absence of the subdivision manager
as coordinated by the security guard. The team just managed to check the outfall of the
whole subdivision at the bridge just before guard house. It was a single @1500mm
diameter RCP.

e The bridge at the creek passing the executive subdivision is found to have plenty of
garbage, majority of which are styropore materials.

e The creeks visited at the perimeter of the subdivision are inhabited by clusters of
informal settlers and vegetated narrowing the available widths of the creeks.
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This report presents the procedures and results of wastewater quality monrtoring conduc
February 1 and 2, 2011 for Origmal Engmeermng Consultants Company Lmuted (OEC)
sampling stations confined i crecks of Las Pimias and Parafiaque City, Berkman System
(BSI) was comnussioned to conduct the monitoring wherein Engr. Albert S. Tagubaras and
Jose Arjay M. Santiago led the teams that admuustered the sampling.

A total of spx (6) stations were monitored for wastewater quality. three (3) stations were |
at Paraiiaque City and three (3) stations at Las Pifias City. The parameters monitored we
Temperature. Total Suspended Solids (TSS). Biochemical Oxygen Demand (BOD). Ch
Oxygen Demand (COD). Qil and Grease. and Total Coliform.

The summary of sampling dates and tune of monitoring each station were presented in T¢
Meanwhile. locations of the stations found i the Las Piias City and Paranaque City were

i Figure 1 anud Figure 2. respectively.

Tahla 1 Summaryv af Samnline Natec and Time af Manitarine
STtanan ~No. 1L LINLJ 1 (LIEeK) Jﬂ.ﬂl.lﬂl'_\" il S AV S| USuu
Station No. 2 | RES 4 (Creek) Jamuary 29, 2011 0850 H
Station No. 3 | COM 2 (Cresk) January 29. 2011 0920H
Station No. 11 | RES 6 (Creek) Jarmary 29 2011 1005 H |

I 1 3 1

In addition. wastewater flow check was conducted at the same sampling stations at 10 times
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2. OBJECTIVE OF THE MONITORING

The pwrpose of the monitoring was to verify the company's complhiance with the wastewater
quality standards of DENR Adounistrative Order No. 35 Series of 1990 (Revised Effluent
Regulations of 1990).

3. METHODS OF SAMPLING AND ANALYSIS
3.1 Wastewater Quality Sampling

Samples were obtamned from the sampling stations and were preserved m an ice-filled cooler
before shipping to an mdependent Iaboratory for analysis. The sampling procedures and analyses
were in accordance with DENR's AO 35 and the American Public Health Association or APHA's
Standard Methods for the Examination of Water and Wastewater, The methods of analyses were
presented m Table 3.

3.2 Wastewater Quality Analysis

Table 2. Parameters and Methods of Analyses for Wastewater Quality
pH Glass Electrode (in-situ)
Temperature Digital Thermometer (m-situ)
Total Suspended Sohds (TSS) Gravimetric
Biochemical Oxygen Demand (BOD) Azde Modification (Dilution Technique)
Chenucal Oxygen Demand (COD) Closed Reflux, Colorimetric
O1l and Grease Partition — Gravimetric
Total Coliform Multiple Tube Fermentation Techmque

3.3 Water Flow Check

Water from the sampling station was taken at 10 measuring times durmg a particular day. namely
at 0600H. 0700H. 0800H. 1000H. 1300H, 1500H, 1700H. 1800H. 1900H and 2000H. With the
use of a bucket. the time 1t took for the water fo reach 5 to 6 liters and the exact volume obtained

was recorded.
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Tables 3 1o 8 present the results of the znalysis and wastewszter flow check for the wastewater
sanles tzken from creeks confined within Las Piias City

Table 3. Station No. 1 Wastewater Quality Monitoring Results
Wwil DENR EFFLUENT

Sration No. I (IND 1) results of analysis on pH. TSS. BOD. COD. and oil and grease were within
the wastewster quahty critena, vith reference ta DFENR AO 35 Fffluent Standards for
Conwventicnal and Other Pollutants m Protected Waters Category I and II and mn Inlind Waters

Class C. However. total coliform was unable to comply with the DENR effluent standards.
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Table 5. Station No. 2 Wastewater Quality Monitoring Results

WV 2 DENR EFFLUENT
Parameters RES 4 (Creek) STANDARD

Sratien No. 2 (RES 4) result of analysis on pH and oil and grease were within the wastewater
quahlity eritenia, with reference to DENR AO 35 Effluent Standards for Conventional and Other
Pollutants in Protected Waters Category I and IT and in Inland Waters Class C. However. TSS,
BOD. COD and total coliform were unable to comply with the DENR effluent standards,
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Table 7. Station No. 3 Wastewater Quality Monitoring Results
Wiws DENR EFFLUENT

Station No. 3 (COM 2) results of analysis on pH. TSS. BOD. COD. and oil and grease were

s a8 e mom we P -

AALE P RASTAASIACIL CRALLE S LSRNl 1 LSALIBLCAIAS T A3 £ AL ALAAS  TE GEERE T R DRI ¥ A CIAELE S5 CLATLE A04 L3aacuasas WY LNl 3

Class C. However fotal coliform was unable to conply with the DENR. effluent standards,

Volume collected Duration of Collection

BN (Liter) (Second)
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4.4 yvastewater Wuality Moniiering 1or S1atons Located 21 Faranaque ity

Table 9. Station No. 11 Wastewater Quality Mounitoring Results
| ‘Ol and Greuse, 1w'L | 30 | =0
| Total Colform. MPN/100mL | 35 x 10° | 10,000

Srarion No. 11 (RES 6) results of analysis on pH and o1l and grease were within the wastewater
quality erireria, with reference to DENR AO 335 Effluent Standasds for Conventional and Other
Pollutants in Protecred Weaters Category I and I and in Inland Warters Class €. However. TSS.
BOD. COD. and total coliform were uaable to comply with the DENR effluent standards.

Table 10.  Station No. 11 Wastewater Flow Check Results

Vi : . :
Time of Sampling T Duration of Collection
2010H J 5.8 | 12 68

" Date of Saanpling. Febroay 2. 2011
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Table 11. Station No. 12 Wastewater Quality Mounitoring Results

Wwi2 DENR EFFLUENT
Parameters COM 1 (Creek) STANDARD

29 Jan 11/ 1040 H for Class C Waters
pH 16 6.5109.0
Temperature. °C (In situ) 250 3°C max rise
TSS, mg/L 20.0 70
BOD. mg/L. 152 50
COD. mg/L 266 100
01l and Grease. mg/L <0.1 3.0
Total Coliform. MPN/100mL | 35 x 10° 19,000

Nore:  MPN — Most Probable Number

Station No, 12 (COM 1) resulis of analysis on pH. TSS. and oil and grease were within the
wastewater quality criteria. with reference to DENR AQ 35 Effluent Standards for Conventional
and Other Pollutants in Protected Waters Category I and II and in Inland Waters Class C,
However. BOD. COD and toral coliform were mable to comply with the DENR efflnent
standards.

Table 12. Station No. 12 Wastewater Flow Check Results

Voluine collected Duration of Collection
Al al Sampag. (Liter) (Second)
0640 H 54 6.91
0701 H 52 6.13
0802 H 54 546
1001 H 51 6.44
1301 H 54 528
1500 H 51 5.97
1701 H 36 6.47
1802 H 51 547
1902 H 53 518
2001 H 59 5.14

* Date of Samphing: February 2. 2011
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Table 13. Station No. 13 Wastewater Quality Monitoring Results
|

f T ===

Stationn No. 13 (WWI3) results of analysts on pH. IS5, and o1l and grease were witlun the
wastewater quality criteria. with reference to DENR AO 35 Effluent Standards for Conventional
and Other Pollutants in Protected Waters Category 1 and II and in Inland Waters Class C.
However. BOD. COD. and total coliform were unable to comply with the DENR effluent
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El-ADMINFORM-34
ﬁn i I & F { 0 § E‘ ¥
’l)i I “L!'\‘u-"-‘_ FES

Unit 201-202 Rizalina Annex Bidg. 1677 Quezon Avenue, Quezon City
Tel Mo, @27-77-15 Fax No. 000-4B-24 Email: iffo@elarsi com

o@elarsicom

CLIENT BERKMAN SYSTEMS, INC. Lab. Report No. 110137
ADDRESS 3" Fir., VAG Bidg Ortigas Ave Greenhiiis Date Sampled © o 01-29-11
San Juan, Metro Manila Date Received . 01-29-11
Nature of Sample/s Wastewater Date Analyzed . 01-29-11 to 02-09-11
No. of Sample/s Submitted Six (6) Date Reported . 02-09-11

[ReEpORT oF ANALYSES]

Sample No. Sample ID
1100825 = PJ 11 039 WW1
Parameters Concentration Method Detection Limit
Total Suspended Solids (TSS), mg/L 12.0 Gravimetric 0.1
Qiland Grease (08G), mg/L 16 Partition-Gravimetric 0.1
Biochemicai Oxygen Demand (BOD), mgii 33.0 Azide Modification (Dilution Technigue) 1.0
Chemical Oxygen Demand (COD), mgiL 60.0 Ciosed Refiux - Colorimetric 1.0

Reference

Standard Methods for Examination of Water and Wastewater, APHA-AWWA, 217 ed_. 2005

Checked By: Certified By:
RENATO M. GOFREDO JR. RESSAN K. ARBUTANTE
Chemist Laboratory Manager
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Unit 201-202 Rizalina Annex Bldg. 1677 Quezor Avenue, Quezon City
Tel. No. 927-77-15 Fax No. 929-48-24 Email: info@elarsi.com

CLIENT . BERKMAN SYSTEMS, INC. Lab. ReportNo  : 110137
ADDRESS : 3"“FIr, VAG Bldg Ortigas Ave. Greenhills Date Sampled o 01-29-11
San Juan, Metro Manila Date Received o 012811
Mature of Sample/s . Wastewater Date Analyzed o 01-29-11 to 02-09-11
No. of Sample/s Submitted  ©  Six (6) Date Reported . 02-09-11

[REPORT OF ANALYSES]

Sample No. Sample ID
1100826 = PJ 11038 'WwW2
Parameters Concentration Method Detectlon Limit
Total Suspended Solids (155), mg/L 136 Gravimstic 01
Qil and Grease (0&G}, mg/L 2.0 Fartition-Gravimetric 0.1
Biochemical Oxygen Demand (BOD), mgi/L 215 Azide Modification (Dilution Technique) 1.0
Chemical Oxygen Demand (COD), mg/L 382 Closed Reflux - Colorimetric 10

Referance
Standard Methods for Examination of Water and Wastewater. APHA-AWWA, 21% 2d.. 2005

Checked By: Certified By:
RENATO M. GOFREDO JR. RESSAN K. ARBUTANTE
Chemist Leboratory Manager
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Unit 201-202 Rizalina Annex Bldg. 1677 Quezan Avenue, Quszaon City
Tel. No. 927-77-1E Fax No. 925-48-24 Email: info@e arsi.com

CLIENT . BERKMAN SYSTEMS, INC. Lab. Report Mo 110137
ADDRESS : 3"FIr, VAG Bdg Qrtigas Ave. Greenhills Date Sampled © 0132911
San Juan, Metro WManila Date Received 01-29-11
Nature of Sample/s o \Wastewster Nate Analyzed 01-29-11 to 02-08-11
No. of Sarple/s Submitted @ Six (8) Date Reported 02-09-11

[REPORT OF ANALYSES]

Semple No Samrple ID
1100827 = PJ 11 035 WwW3
Parameters ' Cenceniration Method Detaction Limit
Total Suspenced Sclids (TSS), malL 10 Graviretric 01
Qi and Grease (Q&3), myg/L =0.1 Faition-Giravimetric DA
Biochemicel Oxygen Demand (BOD), mgiL 3.0 Azide Modification (Dilution Technigue) 10
Chemical Cxygen Demand (COD), mg/l E0 Closec Reflux  Colarimetric 1.0

Hefaranne
Stinderd Methods for Examinztion of Water and \Wastawater, APHA-AWWA, 217 ed.. 2005

Checked By: Certified By:
RENATO M. GCFREDO JR. RESSAN K. ARBUTANTE
Chemist Labcratory Manager
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Unit 201202 Rizalina Annex Bldg. 1677 Quezon Avanue, Queazon City
Tel. Nc. 827-77-15 Fax No. 829-48-24 Email: mfo@elarsi.com

CLIENT . BERKMAN SYSTEMS, INC. Lab. Report No. : 110137
ADDRESS : 23" FIr, VAG Bldg Ortigas Ave. Greznhills Date Sampled ©01-29-11
Sar Juan, Meiro Manila Date Received o 01-28-11
Nature of Sample/s . Wastewater Date Analyzed . 01-28-11 to 02-09-11
No. of Sample/s Submitted  © Six [8) Date Reported . 02-09-11

[REPORT OoF ANALYSES]

Sample No. Sample 1D
1100828 = PJ 11039 WW11
Parameters Concentration Method Detection Limit
Tatal Suspended Solids (TSS), ma/l 102 Cravimetric 0.1
Qil and Grease (0&G), my/L 30 Parition-Gravimetric 01
Biochemical Oxygen Derrand (BOD), mgiL 100 Azide Modification (Dlution Technique) 1.0
Chemical Oxygen Demand (COD), mg/L 174 Closed Reflux - Colorimetric 1.0

Reference
Stangard Melhoos 0r Examinalion of Water anc Vvastewaler. AFHA-AVWA, 217 ed.. 2005

Checked By: Certified By:
REMATO M. GOFREDO JR. RESSAN K. ARBUTANTE
Chemist Laboratory Manager
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Unit 201-202 Rizalina Annex Bldg. 1677 Quezon Avenue, Quezun Cily
Tel. No. 927-77-15 Fax No. 929-48-24 Email. info@elarsi com

CLIENT . BERKMAN SYSTEMS, INC. Lab. Report No.  : 110137
ADDRESS : 3" FIr, VAG Bldg Ortigas Ave. Greenhills Date Sampled o 01-29-11
San Juan, Metro Manila Date Received 01-29-11
Nature of Samiple/s . Wastewater Daie Analyzed o 01-29-11 to 02-09-11
No. of Sample/s Submitted :  Six (6) Date Reported o 02-09-11

[REPORT OF ANALYSES]

Sample No. Sample ID
1100829 = PJ 111038 Ww12
Parameters Concentration Method Detection Limit
Total Suspended Solids (TSS), mglL 20.0 Gravimetric 0.1
Oil and Grease (0&G), mg/L <01 Partition-Gravimetric 0.1
Biochemical Oxygen Demand (BOD), mgiL 152 Azide Modification (Dilution Technigue) 10
Chemical Oxygen Demand (COD), mg/L 266 Closed Reflux - Colorimetric 1.0

Reference
Standard Methods for Examination of Water and Wastewater, APHA-AWWA . 217 ed., 2005

Checksd By Certified By:
RENATO M. GOFREDO JR. RESSAN K. ARBUTANTE
Chemist Laboratory Manager
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Unit 201-202 Rizalina Annex Bidg. 1677 Quezon Avenue, Quezon City
Tel. No. 927-77-15 Fax No. 829-48-24 Email: info@elarsi.com

CLIENT . BERKMAN SYSTEMS, INC. Lab. Report No. = 110137
ADDRESS : 3" Fir., VAG Bldg Ortigas Ave. Greenhils Date Sampled 01-29-11
San Juan, Metro Manila Date Received 01-29-11
Nature of Sample/s . Wastewater Date Analyzed - 01-29-11 to 02-09-11
No. of Sample/s Submitted : Six (6) Date Reported . 02-09-11

[REPORT OF ANALYSES]

Sample No. Sample ID
1100830 = PJ 11 038 WW13
Parameters Concentration Method Detection Limit
Total Suspended Solids (TSS), mg/L 20.0 Gravimetric 01
Qil and Grease (0&G), mg/L <01 Partition-Gravimetric 01
Biochemical Oxygen Demand (BOD), mg/L 92.0 Azide Modification (Dilution Technigue) 1.0
Ghemical Oxygen Demand (COD), my/L 134 Closed Reflux - Colorimetric 1.0

Reterence
Standard Methods for Examination of Water and Wastewater, APHA-AWWA, 21% ed., 2005

Checked By: Certified By
RENATO M. GOIFREDO JR. RESSAN K. ARBUTANTE
Chemist Laboratory Manager
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EI-ADMINFORM-34

Unit 201-202 Rizalina Annex Bldg 1677 Quezon Avenue, ngzon City
Tel. No. 827-77-15 Fax No. 929-48-24 Email info@elarsi com

CLIENT : BERKMAN SYSTEMS, INC. Lab. Report No.  © 110137
ADDRESS 39 FIr., VAG Bldg Ortigas Ave. Greenhills Date Sampled o 01-29-11

San Juan, Metro Manila Date Received  © 01-28-11
Nature of Sample/s . Wastewater Date Analyzed - 01-29-11 to 02-09-11
No. of Sample/s Submitted  ©  Six (6) Date Reported . 02-08-11

[REPORT 0F ANALYSES]

~ Sample No. ~ Sample ID Total Coliform, MPN/100 mi
1100825 PJ 11 039 VWW1 17 x10°
1100826 PJ 11039 WwW2 54 x10°
1100827 PJ 11 035 WW3 23x10°
1100828 PJ 11 039 WW11 35x10°
1100829 PJ 11 033 WW12 17 x 10°
1100830 PJ 11 039 WW13 24 x 10"
Method I'dlu‘ItipIa__a Tube Fermentation Technique
Detection Limit 18

Referance
Standargd Methods for Examination of Water and Wastewater, APHA-AWWA. 217 ed . 2005

Checked By Certified By
RYAN G. CLAMOR RESSAN K. ARBUTANTE
Microbiologist Laboratory Manager
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Annex 2-2

FRESH WATER QUALITY MONITORING REPORT
(July 29 and 30, 2010)
Parafaque and Las Piias City
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1. INTRODUCTION

This report presents the procedures and results of fresh water quality monitoring conducted
on July 29 and 30, 2010 for Original Engineering Consultants Co., Ltd. (OEC), with
sampling stations confined in the rivers and creeks of Las Pifias and Parafiaque City.
Berkman Systems, Inc. (BSI) was commissioned to conduct the monitoring wherein Mr.
Rolando S. Salazar led the team that administered the sampling.

A total of eighteen (18) stations were monitored for fresh surface water quality, eleven (11)
stations were located at Parafiaque City and seven (7) stations at Las Pifias City. The
parameters monitored were pH, Temperature, Total Suspended Solids (TSS), Biochemical
Oxygen Demand (BOD), Chemical Oxygen Demand (COD), and Total Coliform.

The summary of sampling dates and time of monitoring each station were presented in Table
1 while the Global Positioning System (GPS) coordinates of each station were presented in
Table 2. Map locations of the all sampling stations were presented in Figure 1. Meanwhile,
locations of the stations found in the Las Pifias City and Parafiaque City are shown in Tables
2 and 3, respectively.

Table 1. Summary of Sampling Dates and Time of Monitoring

Station Location Date Time

Number Sampled Sampled
Sampling Stations within Las Pifas City
Station No. 1 I . 30 July 10:44
Gold Stone Donfa Pilar Aguirre Avenue 2010 AM
Station No. 2 . 30 July 09:20
Talon Bridge; Alabang-Zapote Road 2010 AM
Station No. 3 Palanva 29 July 11:14
yag 2010 AM
Station No. 4 . . 29 July 10:29
Alido Bridge 2010 AM
Station No. 5 o 29 July 07:58
Dongalo Santo Nifio 2010 AM
Station No. 6 29 July 10:41
Naga — Pulang Lupa 2010 AM
Station No. 7 . 30 July 10:06
Talon Singko 2010 AM
Sampling Stations within Parafiaque City

Station No. 8 . 29 July 06:53
Cut — Cut Bridge 2010 AM
Station No. 9 . 29 July 06:35
Tambo Bridge 2010 AM
Station No. L . 29 July 07:14
10 Santo Nifio Bridge 2010 AM
Station No. 29 July 10:08
11 La Huerta 2010 AM

AN2-2-3



Station No. . 29 July 07:28
12 Kintetsu World Express 2010 AM
Station No. . 29 July ,
13 Merville Access Road 2010 12:45 PM
Station No. . . . 30 July ,
14 Ibayo Airport View Subdivision 2010 12:42 PM
Station No. ~ 29 July 11:49
15 Dofia Soledad 2010 AM
Station No. . 29 July 09:42
16 SAV Il Bridge 2010 AM
Station No. 29 July 09:25
17 Aberdee 2010 AM
Station No. N . . 29 July 08:20
18 Parafiaque National High School 2010 AM
Table 2. Summary of GPS Coordinates
Station Location GPS Coordinates
Number ocatio Latitude Longitude
Sampling Stations within Las Pifias City
Station No. 1 | Gold Stone Dofia Pilar Aguirre O " 121°
Avenue 14725°3L1"N 00°31.8”E
Station No. 2 Talon Bridge; Alabang-Zapote Road 14°26°29.6”N; 120 5% 548
Station No. 3 Palanyag 14°28718.3"N 120 52 52.5
Station No. 41 ajido Bridge 14°28°28.9°N | 120200
Station No-5 | 54al0 Santo Nifio 14°28°09.6"N | 120 52 09.9
Station No-6 1 naga - Pulang Lupa 14°27°35.7°N | 120200
Station No- 7| 210 singko 14°35°04.2°N | 120 52 21:2
Sampling Stations within Parafiaque City
Station No-8 1 oyt _ cut Bridge 14°31°0L5°N | T2OEI
Station No. 3 Tambo Bridge 14°30°34.6”N 121 O(é 098
f’(t.)at'on NO- | santo Nifio Bridge 14°30'17.1°N | 1?0 52 408
oo No- 1 2 Huerta 14°29°52.3°N | 1207
f’;at'on NO- | Kintetsu World Express 14°29'33.3°N | 120 52 330
?;atlon No. Merville Access Road 14°30°’20.0”N 121 Oé al4
>ration No- 1 tbayo Airport View Subdivision 14°20°58.8°N | 12100 SLT
Station No. Doiia Soledad 14°29°06.6”N | 121°01°49.2"
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15 E
fga“o“ NO. | sav 11 Bridge 14028 21.4°N | 121 Oé 20.0
i’;at'on No. | Aperdee 14027'50.4"N | 121 Og 38.2
itaatlon No. Parafiaque National High School 14°28°49.6”N 120 52 584
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B | e
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| ) ¥

Station No: 11 3 .
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af \ i
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Station No. 18 Parafiaque National HightSchool
Station No r}f-ﬁlidm&r!d b BN
o . =
! 3__F‘5Ean5'rag.f o L
~Station No. 16/5 Bridge f R

tation No. 17:Aberdee
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i
Station No. 2 Talon Bridge at Alabang Zapote Ro
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Station No: 1 Gold Stone corner'D

Station No. 7. Talon Singko

¥
Image & 2010 Digllalﬁ‘}oba

Data SI0. N 5. Navy, NGA 'GEBCO
2010 Google
704.49°N  121°00008.38"E elev, Oft Eye alt

Figure 1. Location of All Fresh Surface Water Sampling Stations
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Station No. 1 Gold-Stone corner Dofia:

Station No. 7 Talon Singko
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Flgure 2. Location of Fresh Surface Water Sampling Stations at Las Pifias City
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Location of Fresh Surface Water Sampling Stations at Parafiaque City

Figure 3.
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2. OBJECTIVE OF THE MONITORING

The purpose of the monitoring was to verify the company’s compliance with the water
quality standards of Department of Environment and Natural Resources (DENR)
Administrative Order No. 34 Series of 1990 (Revised Water Usage and Classifications of
1990) with stations classified as Class C fresh surface waters.

3. METHODS OF SAMPLING AND ANALYSIS

Samples were obtained from the sampling stations and were preserved in an ice-filled cooler
before shipping to an independent laboratory for analysis. The sampling procedures and
analyses were in accordance with DENR’s AO 34 and the American Public Health
Association or APHA’s Standard Methods for the Examination of Water and Wastewater.
The methods of analyses were presented in Table 3.

Table 3. Parameters and Methods of Analyses for Fresh Surface Water Quality
Parameter Methodology

pH Glass Electrode (in-situ)

Temperature Digital Thermometer (in-situ)

Total Suspended Solids (TSS) Gravimetric

Biochemical Oxygen Demand (BOD) Azide Modification (Dilution Technique)

Chemical Oxygen Demand (COD) Closed Reflux, Colorimetric

Total Coliform Multiple Tube Fermentation Technique
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4, RESULTS AND DISCUSSIONS
4.1 Fresh Surface Water Quality Monitoring for Stations Located at Las Pifias City

Tables 4 to 10 present the results of the analysis for the fresh surface water samples taken
from rivers and creeks confined within Las Pifias City.

Table 4. Station No. 1 Fresh Surface Water Quality Monitoring Results
w1 . N
Parameters Go_ld Stone_corner Dofa Water Qu?(!lrty Criteria
Pilar Aguirre Avenue Class C Waters
30 July 2010/ 10:44 AM
pH 7.40 6.5-85
Temperature, °C 27.6 3°C max rise ?
TSS, mg/L 5.6 b
BOD, mg/L 44.0 7 (10)°
COD, mg/L 91.0 No Criteria
Total Coliform, MPN/100mL | 22 x 10° 5000 °

Notes: a — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month
b — Not more than 30 mg/L increase
¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values
d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period
MPN — Most Probable Number

Station No. 1 (Gold Stone corner Dofa Pilar Aguirre Avenue) result of analysis on pH is
within the water quality criteria, with reference to DENR AO 34 Water Quality Criteria for
Conventional and Other Pollutants Contributing to Aesthetics and Oxygen Demand for Fresh
Waters for Class C Waters. However BOD and total coliform were unable to comply with the
Water Quality Criteria. On the other hand, there is no water quality criteria concentration for
COD. The location of the sampling station along with its GPS coordinates was presented in
Figure 4.
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Figure 4. Location of Station No. 1 (Gold Stone corner Dofia Pilar Agwrre Avenue)
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Table 5. Station No. 2 Fresh Surface Water Quality Monitoring Results

Talon\lgvrzidge at Water Quality Criteria
Parameters Alabang- Zapote Road for
Class C Waters
30 July 2010/ 09:20 AM

pH 7.50 6.5-8.5
Temperature, °C 28.9 3°C max rise
TSS, mg/L 9.2 b
BOD, mg/L 20.0 7 (10)°
COD, mg/L 38.0 No Criteria
Total Coliform, MPN/100mL | 14 x 10° 5000 ¢

Notes: a — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month
b — Not more than 30 mg/L increase
¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values
d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period
MPN — Most Probable Number

Station No. 2 (Talon Bridge at Alabang Zapote Road) result of analysis on pH is within the
water quality criteria, with reference to DENR AO 34 Water Quality Criteria for
Conventional and Other Pollutants Contributing to Aesthetics and Oxygen Demand for Fresh
Waters for Class C Waters. However BOD and total coliform were unable to comply with the
Water Quality Criteria. On the other hand, there is no water quality criteria concentration for
COD. The location of the sampling station along with its GPS coordinates was presented in
Figure 5.
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Figure 5. Location of Station No. 2 (Talon Bidge at Alabang-Zapote Road)

Table 6. Station No. 3 Fresh Surface Water Quality Monitoring Results
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W3 Water Quality Criteria
Parameters Palanyag for
29 July 2010/ 11:14 AM Class C Waters

pH 7.15 6.5-8.5
Temperature, °C 28.7 3°C max rise *
TSS, mg/L 5.7 b
BOD, mg/L 17.0 7 (10)°
COD, mg/L 27.0 No Criteria
Total Coliform, MPN/100mL | 49 x 10° 5000 °

Notes:

upstream of the mixing zone over a period of one (1) month
b — Not more than 30 mg/L increase

¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values

d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the

samples taken during the same period

MPN — Most Probable Number

Station No. 3 (Palanyag) result of analysis on pH is within the water quality criteria, with
reference to DENR AO 34 Water Quality Criteria for Conventional and Other Pollutants
Contributing to Aesthetics and Oxygen Demand for Fresh Waters for Class C Waters.
However BOD and total coliform were unable to comply with the Water Quality Criteria. On
the other hand, there is no water quality criteria concentration for COD. The location of the

a — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but

sampling station along with its GPS coordinates was presented in Figure 6.
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Figure 6. ~ Location of Sation No. 3 (Palanyag)
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Table 7. Station No. 4 Fresh Surface Water Quality Monitoring Results
W4 Water Quality Criteria
Parameters Alido Bridge for
29 July 2010/ 10:29 AM Class C Waters
pH 7.25 6.5—-8.5
Temperature, °C 27.1 3°C max rise
TSS, mg/L 218 b
BOD, mg/L 46.0 7 (10)°
COD, mg/L 80.0 No Criteria
Total Coliform, MPN/100mL | 79 x 10° 5000 ¢

Notes: a — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month

b — Not more than 30 mg/L increase

¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values

d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period

MPN — Most Probable Number

Station No. 4 (Alido Bridge) result of analysis on pH is within the water quality criteria, with
reference to DENR AO 34 Water Quality Criteria for Conventional and Other Pollutants
Contributing to Aesthetics and Oxygen Demand for Fresh Waters for Class C Waters.
However BOD and total coliform were unable to comply with the Water Quality Criteria. On
the other hand, there is no water quality criteria concentration for COD. The location of the
sampling station along with its GPS coordinates was presented in Figure 7.
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Figure 7. Location of Station No. 4 (Alido Bridge)
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Table 8. Station No. 5 Fresh Surface Water Quality Monitoring Results
W5 Water Quality Criteria
Parameters Dongalo Santo Nifio for
29 July 2010/ 07:58 AM Class C Waters
pH 7.30 6.5-8.5
Temperature, °C 25.9 3°C max rise ?
TSS, mg/L 23.3 b
BOD, mg/L 13.0 7 (10)°
COD, mg/L 25.0 No Criteria
Total Coliform, MPN/100mL | 35 x 10° 5000 ¢

Notes: a — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month

b — Not more than 30 mg/L increase

¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values

d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period

MPN — Most Probable Number

Station No. 5 (Dongalo Santo Nifio) result of analysis on pH is within the water quality
criteria, with reference to DENR AO 34 Water Quality Criteria for Conventional and Other
Pollutants Contributing to Aesthetics and Oxygen Demand for Fresh Waters for Class C
Waters. However BOD and total coliform were unable to comply with the Water Quality
Criteria. On the other hand, there is no water quality criteria concentration for COD. The
location of the sampling station along with its GPS coordinates was presented in Figure 8.
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Table 9. Station No. 6 Fresh Surface Water Quality Monitoring Results
W6 Water Quality Criteria
Parameters Naga — Pulang Lupa for
29 July 2010/ 10:41 AM Class C Waters
pH 7.20 6.5-8.5
Temperature, °C 27.9 3°C max rise
TSS, mg/L 1.1 b
BOD, mg/L 22.0 7 (10)
COD, mg/L 51.0 No Criteria
Total Coliform, MPN/100mL | 33 x 10° 5000 ¢

Notes: a — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month

b — Not more than 30 mg/L increase

¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values

d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period

MPN — Most Probable Number

Station No. 6 (Naga — Pulang Lupa) result of analysis on pH is within the water quality
criteria, with reference to DENR AO 34 Water Quality Criteria for Conventional and Other
Pollutants Contributing to Aesthetics and Oxygen Demand for Fresh Waters for Class C
Waters. However BOD and total coliform were unable to comply with the Water Quality
Criteria. On the other hand, there is no water quality criteria concentration for COD. The
location of the sampling station along with its GPS coordinates was presented in Figure 9.
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Table 10. Station No. 7 Fresh Surface Water Quality Monitoring Results
W7 Water Quality Criteria
Parameters Talon Singko for
30 July 2010/ 10:44 AM Class C Waters
pH 7.60 6.5-8.5
Temperature, °C 26.5 3°C max rise
TSS, mg/L 14.4 b
BOD, mg/L 13.0 7 (10)°
COD, mg/L 22.0 No Criteria
Total Coliform, MPN/100mL | 23 x 10° 5000 ¢

Notes: a — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month

b — Not more than 30 mg/L increase

¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values

d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period

MPN — Most Probable Number

Station No. 7 (Talon Singko) result of analysis on pH is within the water quality criteria,
with reference to DENR AO 34 Water Quality Criteria for Conventional and Other Pollutants
Contributing to Aesthetics and Oxygen Demand for Fresh Waters for Class C Waters.
However BOD and total coliform were unable to comply with the Water Quality Criteria. On
the other hand, there is no water quality criteria concentration for COD. The location of the
sampling station along with its GPS coordinates was presented in Figure 10.
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4.2 Fresh Surface Water Quality Monitoring for Stations Located at Parafiaque City

Tables 11 to 21 present the results of the analysis for the fresh surface water samples taken

from rivers and creeks confined within Parafiaque City.

Table 11. Station No. 8 Fresh Surface Water Quality Monitoring Results
W8 Water Quality Criteria
Parameters Cut - Cut Bridge for
29 July 2010/ 06:53 AM Class C Waters
pH 7.00 6.5-8.5
Temperature, °C 26.8 3°C max rise ?
TSS, mg/L 12.2 b
BOD, mg/L 15.0 7 (10)°
COD, mg/L 31.0 No Criteria
Total Coliform, MPN/100mL | 49 x 10° 5000 °

a — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month

b — Not more than 30 mg/L increase

¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values

d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period

MPN — Most Probable Number

Notes:

Station No. 8 (Cut — Cut Bridge) result of analysis on pH is within the water quality criteria,
with reference to DENR AO 34 Water Quality Criteria for Conventional and Other Pollutants
Contributing to Aesthetics and Oxygen Demand for Fresh Waters for Class C Waters.
However BOD and total coliform were unable to comply with the Water Quality Criteria. On
the other hand, there is no water quality criteria concentration for COD. The location of the
sampling station along with its GPS coordinates was presented in Figure 11.
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Table 12. Station No. 9 Fresh Surface Water Quality Monitoring Results
W9 Water Quality Criteria
Parameters Tambo Bridge for
29 July 2010/ 06:35 AM Class C Waters
pH 7.00 6.5-8.5
Temperature, °C 27.4 3°C max rise
TSS, mg/L 17.2 b
BOD, mg/L 14.0 7 (10)
COD, mg/L 26.0 No Criteria
Total Coliform, MPN/100mL | 33 x 10° 5000 ¢

Notes: a — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month

b — Not more than 30 mg/L increase

¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values

d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period

MPN — Most Probable Number

Station No. 9 (Tambo Bridge) result of analysis on pH is within the water quality criteria,
with reference to DENR AO 34 Water Quality Criteria for Conventional and Other Pollutants
Contributing to Aesthetics and Oxygen Demand for Fresh Waters for Class C Waters.
However BOD and total coliform were unable to comply with the Water Quality Criteria. On
the other hand, there is no water quality criteria concentration for COD. The location of the
sampling station along with its GPS coordinates was presented in Figure 12.
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Table 13. Station No. 10 Fresh Surface Water Quality Monitoring Results
W10 Water Quality Criteria
Parameters Santo Nifio Bridge for
29 July 2010/ 07:14 AM Class C Waters
pH 7.30 6.5-8.5
Temperature, °C 26.3 3°C max rise
TSS, mg/L 8.2 b
BOD, mg/L 19.0 7 (10)°
COD, mg/L 28.0 No Criteria
Total Coliform, MPN/100mL | 35 x 10° 5000 ¢

Notes: a — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month

b — Not more than 30 mg/L increase

¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values

d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period

MPN — Most Probable Number

Station No. 10 (Santo Nifio Bridge) result of analysis on pH is within the water quality
criteria, with reference to DENR AO 34 Water Quality Criteria for Conventional and Other
Pollutants Contributing to Aesthetics and Oxygen Demand for Fresh Waters for Class C
Waters. However BOD and total coliform were unable to comply with the Water Quality
Criteria. On the other hand, there is no water quality criteria concentration for COD. The
location of the sampling station along with its GPS coordinates was presented in Figure 13.
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Table 14. Station No. 11 Fresh Surface Water Quality Monitoring Results
W11 Water Quality Criteria
Parameters La Huerta for
29 July 2010/ 10:08 AM Class C Waters
pH 7.25 6.5—-8.5
Temperature, °C 26.6 3°C max rise
TSS, mg/L 3.3 b
BOD, mg/L 17.0 7 (10)°
COD, mg/L 36.0 No Criteria
Total Coliform, MPN/100mL | 49 x 10° 5000 ¢

Notes: a — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month

b — Not more than 30 mg/L increase

¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values

d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period

MPN — Most Probable Number

Station No. 11 (La Huerta) result of analysis on pH is within the water quality criteria, with
reference to DENR AO 34 Water Quality Criteria for Conventional and Other Pollutants
Contributing to Aesthetics and Oxygen Demand for Fresh Waters for Class C Waters.
However BOD and total coliform were unable to comply with the Water Quality Criteria. On
the other hand, there is no water quality criteria concentration for COD. The location of the
sampling station along with its GPS coordinates was presented in Figure 14.
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Table 15. Station No. 12 Fresh Surface Water Quality Monitoring Results

w12 Water Quality Criteria
Parameters Kintetsu World Express for
29 July 2010/ 07:28 AM Class C Waters

pH 7.50 6.5-85
Temperature, °C 27.0 3°C max rise ?
TSS, mg/L 9.4 b
BOD, mg/L 16.0 7 (10)°
COD, mg/L 30.0 No Criteria
Total Coliform, MPN/100mL | 17 x 10° 5000 ¢

Notes: a — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month
b — Not more than 30 mg/L increase
¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values
d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period
MPN — Most Probable Number

Station No. 12 (Kintetsu World Express) result of analysis on pH is within the water quality
criteria, with reference to DENR AO 34 Water Quality Criteria for Conventional and Other
Pollutants Contributing to Aesthetics and Oxygen Demand for Fresh Waters for Class C
Waters. However BOD and total coliform were unable to comply with the Water Quality
Criteria. On the other hand, there is no water quality criteria concentration for COD. The
location of the sampling station along with its GPS coordinates was presented in Figure 15.
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Table 16. Station No. 13 Fresh Surface Water Quality Monitoring Results
W13 Water Quality Criteria
Parameters Merville Access Road for
29 July 2010/ 12:45 PM Class C Waters
pH 7.50 6.5-8.5
Temperature, °C 30.6 3°C max rise ?
TSS, mg/L 25.0 b
BOD, mg/L 39.0 7 (10)°
COD, mg/L 71.0 No Criteria
Total Coliform, MPN/100mL | 92 x 10° 5000 ¢

Notes: a — The allowable temperature increases over the average ambient temperature for each month. This

rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month

b — Not more than 30 mg/L increase

¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values

d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period

MPN — Most Probable Number

Station No. 13 (Merville Access Road) result of analysis on pH is within the water quality
criteria, with reference to DENR AO 34 Water Quality Criteria for Conventional and Other
Pollutants Contributing to Aesthetics and Oxygen Demand for Fresh Waters for Class C
Waters. However BOD and total coliform were unable to comply with the Water Quality
Criteria. On the other hand, there is no water quality criteria concentration for COD. The
location of the sampling station along with its GPS coordinates was presented in Figure 16.

AN2-2-33



* 13 Merville Access Road

.

L 1

21°0141.407E elev, Oft

Figure 16. | ocation of Station No. 13 (Merville Access Road)

AN2-2-34



Table 17. Station No. 14 Fresh Surface Water Quality Monitoring Results
\.N14 . Water Quality Criteria
Ibayo Airport View
Parameters S for
Subdivision Class C Waters
30 July 2010/ 12:42 PM

pH 7.30 6.5-8.5
Temperature, °C 30.0 3°C max rise ?
TSS, mg/L 7.0 b
BOD, mg/L 12.0 7 (10)°
COD, mg/L 28.0 No Criteria
Total Coliform, MPN/100mL | 46 x 10° 5000 ¢

a — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month

b — Not more than 30 mg/L increase

¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values

d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period

MPN — Most Probable Number

Notes:

Station No. 14 (Ibayo Airport View Subdivision) result of analysis on pH is within the water
quality criteria, with reference to DENR AO 34 Water Quality Criteria for Conventional and
Other Pollutants Contributing to Aesthetics and Oxygen Demand for Fresh Waters for Class
C Waters. However BOD and total coliform were unable to comply with the Water Quality
Criteria. On the other hand, there is no water quality criteria concentration for COD. The
location of the sampling station along with its GPS coordinates was presented in Figure 17.
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Table 18. Station No. 15 Fresh Surface Water Quality Monitoring Results
W15 Water Quality Criteria
Parameters Doiia Soledad for
29 July 2010/ 11:49 AM Class C Waters
pH 7.20 6.5-8.5
Temperature, °C 29.7 3°C max rise *
TSS, mg/L 12.9 b
BOD, mg/L 22.0 7 (10)°
COD, mg/L 38.0 No Criteria
Total Coliform, MPN/100mL | 33 x 10° 5000 ¢

Notes: a — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month

b — Not more than 30 mg/L increase

¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values

d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period

MPN — Most Probable Number

Station No. 15 (Doiia Soledad) result of analysis on pH is within the water quality criteria,
with reference to DENR AO 34 Water Quality Criteria for Conventional and Other Pollutants
Contributing to Aesthetics and Oxygen Demand for Fresh Waters for Class C Waters.
However BOD and total coliform were unable to comply with the Water Quality Criteria. On
the other hand, there is no water quality criteria concentration for COD. The location of the
sampling station along with its GPS coordinates was presented in Figure 18.
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Table 19. Station No. 16 Fresh Surface Water Quality Monitoring Results
W16 Water Quality Criteria
Parameters SAV 11 Bridge for
29 July 2010/ 09:42 AM Class C Waters
pH 7.20 6.5—-8.5
Temperature, °C 26.9 3°C max rise
TSS, mg/L <0.1 b
BOD, mg/L 12.0 7 (10)°
COD, mg/L 26.0 No Criteria
Total Coliform, MPN/100mL | 35 x 10° 5000 ¢

Notes: a — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month

b — Not more than 30 mg/L increase

¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values

d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period

MPN — Most Probable Number

Station No. 16 (SAV 11 Bridge) result of analysis on pH is within the water quality criteria,
with reference to DENR AO 34 Water Quality Criteria for Conventional and Other Pollutants
Contributing to Aesthetics and Oxygen Demand for Fresh Waters for Class C Waters.
However BOD and total coliform were unable to comply with the Water Quality Criteria. On
the other hand, there is no water quality criteria concentration for COD. The location of the
sampling station along with its GPS coordinates was presented in Figure 19.
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Table 20. Station No. 17 Fresh Surface Water Quality Monitoring Results
W17 Water Quality Criteria
Parameters Aberdee for
29 July 2010/ 09:25 AM Class C Waters
pH 7.05 6.5-8.5
Temperature, °C 26.4 3°C max rise ?
TSS, mg/L 16.0 b
BOD, mg/L 33.0 7 (10)°
COD, mg/L 46.0 No Criteria
Total Coliform, MPN/100mL | 35 x 10° 5000 ¢

Notes: a — The allowable temperature increases over the average ambient temperature for each month. This

rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month

b — Not more than 30 mg/L increase

¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values

d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period

MPN — Most Probable Number

Station No. 17 (Aberdee) result of analysis on pH is within the water quality criteria, with
reference to DENR AO 34 Water Quality Criteria for Conventional and Other Pollutants
Contributing to Aesthetics and Oxygen Demand for Fresh Waters for Class C Waters.
However BOD and total coliform were unable to comply with the Water Quality Criteria. On
the other hand, there is no water quality criteria concentration for COD. The location of the
sampling station along with its GPS coordinates was presented in Figure 20.
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Table 21. Station No. 18 Fresh Surface Water Quality Monitoring Results
- wis . Water Quality Criteria
Parafiague National
Parameters . for
High School Class C Waters
29 July 2010/ 08:20 AM

pH 7.40 6.5-8.5
Temperature, °C 26.7 3°C max rise ?
TSS, mg/L <0.1 b
BOD, mg/L 16.0 7 (10)
COD, mg/L 48.0 No Criteria
Total Coliform, MPN/100mL | 13 x 10° 5000 ¢

a — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month

b — Not more than 30 mg/L increase

¢ — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values

d — These values refer to the geometric mean of the most probable number of coliform organism
during a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the
samples taken during the same period

MPN — Most Probable Number

Notes:

Station No. 18 (Parafiaque National High School) result of analysis on pH is within the
water quality criteria, with reference to DENR AO 34 Water Quality Criteria for
Conventional and Other Pollutants Contributing to Aesthetics and Oxygen Demand for Fresh
Waters for Class C Waters. However BOD and total coliform were unable to comply with the
Water Quality Criteria. On the other hand, there is no water quality criteria concentration for
COD. The location of the sampling station along with its GPS coordinates was presented in
Figure 21.
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ANNEX 2-3

FRESH WATER QUALITY ANALYSIS

of
UPSTREAM OF PARANAQUE RIVER
(MARICABAN CREEK AND RETARDING POND IN PASAY CITY)
(May 25, 26 2010)
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A SAMPLING PROCEDURE

Representative samples of water were collected and preserved in an ice-filled cooler before
sending to an independent laboratory for analysis. The parameters and methods of analyses
used to determine the wastewater characteristics were presented in the table below. The
sampling procedures and analyses were in accordance with the prescribed methods in DENR
AO 34 and American Public Health Association’s (APHA’s) Standard Methods for the
Examination of Water and Wastewater.

Table 1. Parameters and Methods of Analyses
Parameters Methodology
pH Glass Electrode (in-situ)
Color Platinum Cobalt-Colometric
Temperature Digital Thermometer (in-situ)
Total Suspended Solids (TSS) Gravimetric
Total Dissolved Solids (TDS) Gravimetric

Oil and Grease (O&G)

Partition-Gravimetric

Biochemical Oxygen Demand (BOD)

Azide Modification (Dilution Technique)

Chemical Oxygen Demand (COD)

Closed Reflux, Colorimetric

Dissolved Oxygen (DO)

Membrane Electrode (DO Meter / in-situ)

Surfactants (MBAS) Methylene Blue
Chloride Argentometric
Nitrogen (N) Palintest
Phosphorus (P) Stannous Chloride

Fecal Coliform
Total Coliform

Multiple Tube Fermentation
Multiple Tube Fermentation

Sampling points and locations are shown in Figure 1 and Figure 2.
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Figure 1 Location of Water Sampling Station WW1, WW2, WW9, WW10
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B. SUMMARY OF RESULTS

The results of the water sampling and analysis were presented in Tables 2 to 8. Also attached
are the maps of the sampling stations.

Table 2. Upstream and Mouth of Tripa De Gallina Sampling Results
Wwi1 WwW2 Water Quality
Parameters ppstream OT . il . Criteria for
Tripa De Gallina Tripa De Gallina Class C Waters
26 May 2010/ 0942H 26 May 2010/ 1012H

pH 7.52 7.49 6.5-8.5
Color (Apparent), PCU 25 40 b
Temperature, °C 30.1 30.3 3°C max rise ©
TSS, mg/L 12.2 38.0 d
TDS, mg/L 262 290 No Criteria
Oil and Grease, mg/L 0.8 0.8 2.0
BOD, mg/L 66.0 76.0 7 (10)
COD, mg/L 82.0 118 No Criteria
DO, mg/L 0.5 0.4 5.0 (Minimum)
Surfactants (MBAS) 2.3 2.6 0.5
Chloride, mg/L 75 73 350
Nitrogen (N), mg/L 0.18 0.26 10°
Phosphorus (P), mg/L 0.163 0.203 04"
Fecal Coliform, MPN/100mL | 46 x 10° 46 x 10° No Criteria
Total Coliform, MPN/100mL | 46 x 10° 70 x 10° 5000 ¢

Notes:

a — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values

b — No abnormal discoloration from unnatural causes

¢ — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month

d — Not more than 30 mg/L increase

e — Applicable only to lakes or reservoirs, and similarly impounded water

f — When applied to lakes or reservoirs, the Phosphate as P concentration should not exceed an
average of 0.05 mg/L nor a maximum of 0.1 mg/L

g — These values refer to the geometric mean of the most probable number of coliform organism during
a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the samples
taken during the same period

MPN — Most Probable Number

The Upstream and Mouth of Tripa De Gallina results of analysis on pH, oil and grease,
Chloride, Nitrogen and Phosphorus are within the water quality criteria, with reference to
DENR AO 34 Water Quality Criteria for Conventional and Other Pollutants Contributing to
Aesthetics and Oxygen Demand for Fresh Waters for Class C Waters. However, BOD, DO,
Surfactants, and total coliform were unable to comply with the Water Quality Criteria. On the
other hand, there are no water quality criteria concentration for TDS, COD, and Fecal
Coliform.
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Table 3. Creek near the Magallanes STP / Village Sampling Results

WW3
Parameters Creek near the_ Water Quality Criteria for
Magallanes STP / Village Class C Waters
25 May 2010 / 0825H
pH 7.59 6.5-85
Color (Apparent), PCU 40 b
Temperature, °C 30.8 3°C max rise ©
TSS, mg/L 88.4 d
TDS, mg/L 305 No Criteria
Oil and Grease, mg/L 13.6 2.0
BOD, mg/L 52.0 7 (10)
COD, mg/L 156 No Criteria
DO, mg/L 0.5 5.0 (Minimum)
Surfactants (MBAS) 4.0 0.5
Chloride, mg/L 60 350
Nitrogen (N), mg/L 0.18 10°
Phosphorus (P), mg/L 0.419 0.4
Fecal Coliform, MPN/100mL | 46 x 10° No Criteria
Total Coliform, MPN/100mL | 46 x 10° 5000 ¢

Notes: a — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values
b — No abnormal discoloration from unnatural causes
¢ — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month
d — Not more than 30 mg/L increase
e — Applicable only to lakes or reservoirs, and similarly impounded water
f — When applied to lakes or reservoirs, the Phosphate as P concentration should not exceed an
average of 0.05 mg/L nor a maximum of 0.1 mg/L
g — These values refer to the geometric mean of the most probable number of coliform organism during
a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the samples
taken during the same period
MPN — Most Probable Number

The creek near the Magallanes STP / Village results of analysis on pH, Chloride, and
Nitrogen are within the water quality criteria, with reference to DENR AO 34 Water Quality
Criteria for Conventional and Other Pollutants Contributing to Aesthetics and Oxygen
Demand for Fresh Waters for Class C Waters. However, oil and grease, BOD, DO,
Surfactants, Phosphorus, and total coliform did were unable to comply the Water Quality
Criteria. On the other hand, there are no water quality criteria concentration for TDS, COD,
and Fecal Coliform.

AS2-3-5



Table 4.

Pipe Outfall via Maricaban Creek (Left Side) Sam

ling Results

Parameters

WW4
Pipe Outfall via
Maricaban Creek
(Left Side)
26 May 2010/ 0720H

WW5
Pipe Outfall via
Maricaban Creek
(Left Side)
25 May 2010 / 0855H

Water Quality
Criteria for
Class C Waters

pH 7.50 7.44 6.5-8.5
Color (Apparent), PCU 25 25 b
Temperature, °C 30.2 30.3 3°C max rise ©
TSS, mg/L 55.0 22.5 d

TDS, mg/L 331 299 No Criteria
Oil and Grease, mg/L 1.2 0.8 2.0

BOD, mg/L 63.0 23.0 7 (10)

COD, mg/L 84.0 61.0 No Criteria
DO, mg/L 0.5 0.5 5.0 (Minimum)
Surfactants (MBAS) 2.6 59 0.5

Chloride, mg/L 81 60 350

Nitrogen (N), mg/L 0.16 0.33 10°¢
Phosphorus (P), mg/L 0.285 0.203 04°

Fecal Coliform, MPN/100mL | 24 x 10° 13 x 10° No Criteria
Total Coliform, MPN/100mL | 24 x 10° 24 x 10° 5000 ¢

Notes:

parentheses are maximum values
b — No abnormal discoloration from unnatural causes
¢ — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month
d — Not more than 30 mg/L increase
e — Applicable only to lakes or reservoirs, and similarly impounded water

a — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in

f — When applied to lakes or reservoirs, the Phosphate as P concentration should not exceed an
average of 0.05 mg/L nor a maximum of 0.1 mg/L

g — These values refer to the geometric mean of the most probable number of coliform organism during
a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the samples
taken during the same period

MPN — Most Probable Number

The Pipe Outfall via Maricaban Creek (Left Side) results of analysis on pH, oil and grease,
Chloride, Nitrogen, and Phosphorus are within the water quality criteria, with reference to
DENR AO 34 Water Quality Criteria for Conventional and Other Pollutants Contributing to
Aesthetics and Oxygen Demand for Fresh Waters for Class C Waters. However, BOD, DO,
Surfactants, and total coliform were unable to comply with the Water Quality Criteria. On the
other hand, there are no water quality criteria concentration for TDS, COD, and Fecal
Coliform.
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Table 5.

Pipe Outfall via Maricaban Creek (Right Side) Sampling Results

Parameters

WW6
Pipe Outfall via
Maricaban Creek
(Right Side)
25 May 2010/ 0910H

WW7
Pipe Outfall via
Maricaban Creek
(Right Side)
26 May 2010/ 0810H

Water Quality
Criteria for
Class C Waters

pH 7.44 7.51 6.5-8.5
Color (Apparent), PCU 30 25 b

Temperature, °C 30.1 30.5 3°C max rise ©
TSS, mg/L 23.8 32.0 d

TDS, mg/L 287 308 No Criteria
Oil and Grease, mg/L <01 2.0 2.0

BOD, mg/L 32.0 43.0 7 (10)

COD, mg/L 67.0 78.0 No Criteria
DO, mg/L 0.4 0.4 5.0 (Minimum)
Surfactants (MBAS) 4.7 51 0.5

Chloride, mg/L 66 62 350

Nitrogen (N), mg/L 0.29 0.32 10°¢
Phosphorus (P), mg/L 0.815 0.230 04"

Fecal Coliform, MPN/100mL | 13 x 10° 46 x 10° No Criteria
Total Coliform, MPN/100mL | 13 x 10° 46 x 10° 5000 ¢

Notes:

parentheses are maximum values
b — No abnormal discoloration from unnatural causes
¢ — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month
d — Not more than 30 mg/L increase
e — Applicable only to lakes or reservoirs, and similarly impounded water

a — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in

f — When applied to lakes or reservoirs, the Phosphate as P concentration should not exceed an
average of 0.05 mg/L nor a maximum of 0.1 mg/L

g — These values refer to the geometric mean of the most probable number of coliform organism during
a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the samples
taken during the same period

MPN — Most Probable Number

The Pipe Outfall via Maricaban Creek (Right Side) results of analysis on pH, oil and grease,
Chloride, Nitrogen, and WW?7 Phosphorus are within the water quality criteria, with
reference to DENR AO 34 Water Quality Criteria for Conventional and Other Pollutants
Contributing to Aesthetics and Oxygen Demand for Fresh Waters for Class C Waters.
However, BOD, DO, Surfactants, WW6 Phosphorus and total coliform were unable to
comply with the Water Quality Criteria. On the other hand, there are no water quality criteria
concentration for TDS, COD, and Fecal Coliform.
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Table 6. Inlet of Maricaban Creek to the Pond Sampling Results

WWw8
Parameters Inlet of Maricaban Creek Water Quality Criteria for
to the Pond Class C Waters
26 May 2010/ 0742H
pH 7.44 6.5-8.5
Color (Apparent), PCU 35 b
Temperature, °C 30.3 3°C max rise °
TSS, mg/L 775 d
TDS, mg/L 308 No Criteria
Oil and Grease, mg/L 0.8 2.0
BOD, mg/L 46.0 7 (10)
COD, mg/L 93.0 No Criteria
DO, mg/L 0.4 5.0 (Minimum)
Surfactants (MBAS) 2.3 0.5
Chloride, mg/L 65 350
Nitrogen (N), mg/L 0.29 10°
Phosphorus (P), mg/L 0.227 04"
Fecal Coliform, MPN/100mL | 13 x 10’ No Criteria
Total Coliform, MPN/100mL | 24 x 10’ 5000 ¢

Notes: a — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values
b — No abnormal discoloration from unnatural causes
¢ — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month
d — Not more than 30 mg/L increase
e — Applicable only to lakes or reservoirs, and similarly impounded water
f — When applied to lakes or reservoirs, the Phosphate as P concentration should not exceed an
average of 0.05 mg/L nor a maximum of 0.1 mg/L
g — These values refer to the geometric mean of the most probable number of coliform organism during
a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the samples
taken during the same period
MPN — Most Probable Number

The Inlet of Maricaban Creek to the Pond results of analysis on pH, oil and grease, Chloride,
Nitrogen, and Phosphorus are within the water quality criteria, with reference to DENR AO
34 Water Quality Criteria for Conventional and Other Pollutants Contributing to Aesthetics
and Oxygen Demand for Fresh Waters for Class C Waters. However, BOD, DO, Surfactants,
and total coliform were unable to comply with the Water Quality Criteria. On the other hand,
there are no water quality criteria concentration for TDS, COD, and Fecal Coliform.
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Table 7. At the Farthest Point of the Pond Sampling Results

WW9
Parameters At the Farthest Point Water Quality Criteria for
of the Pond Class C Waters
26 May 2010/ 0910H
pH 7.54 6.5-85
Color (Apparent), PCU 35 b
Temperature, °C 30.1 3°C max rise °
TSS, mg/L 28.8 d
TDS, mg/L 299 No Criteria
Oil and Grease, mg/L 0.8 2.0
BOD, mg/L 69.0 7 (10)
COD, mg/L 102 No Criteria
DO, mg/L 0.5 5.0 (Minimum)
Surfactants (MBAS) 2.7 0.5
Chloride, mg/L 64 350
Nitrogen (N), mg/L 0.26 10°
Phosphorus (P), mg/L 0.176 04"
Fecal Coliform, MPN/100mL | 49 x 10° No Criteria
Total Coliform, MPN/100mL | 49 x 10° 5000 ¢

Notes: a — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values
b — No abnormal discoloration from unnatural causes
¢ — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month
d — Not more than 30 mg/L increase
e — Applicable only to lakes or reservoirs, and similarly impounded water
f — When applied to lakes or reservoirs, the Phosphate as P concentration should not exceed an
average of 0.05 mg/L nor a maximum of 0.1 mg/L
g — These values refer to the geometric mean of the most probable number of coliform organism during
a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the samples
taken during the same period
MPN — Most Probable Number

The station at the Farthest Point of the Pond results of analysis on pH, oil and grease,
Chloride, Nitrogen, and Phosphorus are within the water quality criteria, with reference to
DENR AO 34 Water Quality Criteria for Conventional and Other Pollutants Contributing to
Aesthetics and Oxygen Demand for Fresh Waters for Class C Waters. However, BOD, DO,
Surfactants, and total coliform were unable to comply with the Water Quality Criteria. On the
other hand, there are no water quality criteria concentration for TDS, COD, and Fecal
Coliform.
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Table 8. Outlet of Parafiague River Sampling Results

WW10
Parameters Outlet of_Paraﬁaque Water Quality Criteria for
River Class C Waters
26 May 2010/ 1049H

pH 7.36 6.5-85

Color (Apparent), PCU 25 b

Temperature, °C 30.0 3°C max rise ¢

TSS, mg/L 20.0 d

TDS, mg/L 317 No Criteria

Oil and Grease, mg/L 0.4 2.0

BOD, mg/L 38.0 7 (10)

COD, mg/L 98.0 No Criteria

DO, mg/L 0.4 5.0 (Minimum)

Surfactants (MBAS) 6.0 0.5

Chloride, mg/L 13 350

Nitrogen (N), mg/L 0.08 10°¢

Phosphorus (P), mg/L 0.157 04°

Fecal Coliform, MPN/100mL | 54 x 10° No Criteria

Total Coliform, MPN/100mL | 54 x 10° 5000 ¢

Notes: a — Except as otherwise indicated, the numerical limits are yearly average values. Values enclosed in
parentheses are maximum values
b — No abnormal discoloration from unnatural causes
¢ — The allowable temperature increases over the average ambient temperature for each month. This
rise shall be based on the average of the maximum daily temperature readings recorded at the site but
upstream of the mixing zone over a period of one (1) month
d — Not more than 30 mg/L increase
e — Applicable only to lakes or reservoirs, and similarly impounded water
f — When applied to lakes or reservoirs, the Phosphate as P concentration should not exceed an
average of 0.05 mg/L nor a maximum of 0.1 mg/L
g — These values refer to the geometric mean of the most probable number of coliform organism during
a three (3) month period and that the limit indicated shall not be exceeded in 20 percent of the samples
taken during the same period
MPN — Most Probable Number

The Outlet of Parafiaque River results of analysis on pH, oil and grease, Chloride, Nitrogen,
and Phosphorus are within the water quality criteria, with reference to DENR AO 34 Water
Quality Criteria for Conventional and Other Pollutants Contributing to Aesthetics and
Oxygen Demand for Fresh Waters for Class C Waters. However, BOD, DO, Surfactants, and
total coliform were not able to comply with the Water Quality Criteria. On the other hand,
there are no water quality criteria concentration for TDS, COD, and Fecal Coliform.
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Annex AtoF, N
1. Base Cost
1.1 By Phase

PHASE 1 in Php

A. Eligible Portion

A. 1 Procurement and Construction
Base cost for JICA financing

A.2 Consulting Services

Base Cost for JICA Financing

Total Eligible Portion

B. Non-Eligible Portion

B. 1 Procurement and Construction
Base Cost for Equity

B. 2 Land Acquisition

Base Cost for Equity

B. 3 Admin Cost

Base Cost for Equity

Total Non—Eligible Portion

Total A+B

% of ODA (Eligible Portion)

% of Ecuity (Non—Eligible Portion)

PHASE 2 in Php

A. Eligible Portion

A. 1 Procurement and Construction
Base cost for JICA financing

A.2 Consulting Services

Base Cost for JICA Financing

Total Eligible Portion

B. Non-Eligible Portion

B. 1 Procurement and Construction
Base Cost for Equity

B. 2 Land Acquisition

Base Cost for Equity

B. 3 Admin Cost

Base Cost for Equity

Total Non—Eligible Portion

Total A+B

% of ODA (Eligible Portion)

% of Ecuity (Non—Eligible Portion)

PHASE 3 in Php

A. Eligible Portion

A. 1 Procurement and Construction
Base cost for JICA financing

A.2 Consulting Services

Base Cost for JICA Financing

Total Eligible Portion

B. Non-—Eligible Portion

B. 1 Procurement and Construction
Base Cost for Equity

B. 2 Land Acquisition

Base Cost for Equity

B. 3 Admin Cost

Base Cost for Equity

Total Non—Eligible Portion

Total A+B

% of ODA (Eligible Portion)

% of Ecuity (Non—Eligible Portion)

TOTAL BASE COSTS

Foreign Cost Local Cost

0 5,598,625,500

205,884,650 155,003,200
205,884,650 5,753,628,700
- 573,692,500
- 89,603,580
- 375,108,511
- 1,038,404,591
205,884,650 6,792,033,291
85%
15%

TOTAL BASE COSTS
Foreign Cost Local Cost
- 4,549,143,000

206,520,577
206,520,577

154,960,030
4,704,103,030

- 773,806,000
- 420,972,200

- 340,106,790
- 1,634,884,990
206,520,577 6,238,988,020
76%
24%

TOTAL BASE COSTS

Foreign Cost Local Cost
- 5,416,480,000
206,520,561 154,960,000
206,520,561 5,571,440,000
- 1,526,318,200
- 390,052,801
- 1,916,371,001
206,520,561 7,487,811,001

75%
25%

AN3-1

TOTAL
5,598,625,500

360,887,850
5,959,513,350

573,692,500
89,603,580
375,108,511

1,038,404,591
6,997,917,941

TOTAL
4,549,143,000

361,480,607
4,910,623,607

773,806,000
420,972,200
340,106,790

1,534,884,990
6,445,508,597

TOTAL
5,416,480,000

361,480,561
5,777,960,561

1,5626,318,200

390,052,801
1,916,371,001
7,694,331,562



PHASE 4 in Php

A. Eligible Portion

A. 1 Procurement and Construction
Base cost for JICA financing

A.2 Consulting Services

Base Cost for JICA Financing

Total Eligible Portion

B. Non-Eligible Portion

B. 1 Procurement and Construction
Base Cost for Equity

B. 2 Land Acquisition

Base Cost for Equity

B. 3 Admin Cost

Base Cost for Equity

Total Non-Eligible Portion

Total A+B

% of ODA (Eligible Portion)

% of Ecuity (Non—Eligible Portion)

OVERALL PROJECT in Php

A. Eligible Portion

A. 1 Procurement and Construction
Base cost for JICA financing

A.2 Consulting Services

Base Cost for JICA Financing

Total Eligible Portion

B. Non-Eligible Portion

B. 1 Procurement and Construction
Base Cost for Equity

B. 2 Land Acquisition

Base Cost for Equity

B. 3 Admin Cost

Base Cost for Equity

Total Non—Eligible Portion

Total A+B

% of ODA (Eligible Portion)

% of Ecuity (Non—Eligible Portion)

TOTAL BASE COSTS

Foreign Cost Local Cost
- 3,040,276,000
206,520,561 154,960,000
206,520,561 3,195,236,000
- 235,743,419
- 235,743,419
206,520,561 3,430,979,419

94%
6%

TOTAL BASE COSTS

Foreign Cost Local Cost
- 18,604,524,500
825,446,350 619,883,230
825,446,350 19,224,407,730
- 1,347,498,500
- 2,036,893,980
- 1,341,011,520
- 4,725,404,000
825,446,350 23,949,811,730
81%
19%

Note: Eligible Portion = Procurement/Costs + Consulting Services
Non-Eligble = Procurement/Constructiont+Land AcquisitiontAdmin Cost
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TOTAL
3,040,276,000

361,480,561
3,401,756,561

235,743,419
235,743,419
3,637,499,980

TOTAL
18,604,524,500
1,445,329,580
20,049,854,080
20,049,854,080
1,347,498,500
2,036,893,980
1,341,011,520

4,725,404,000
24,775,258,080



1.2 Cost Breakdown

Financial Cost on CAPEX

TOTAL CAPEX In Annual CAPEX in
Phase Php Year Php

2013 229,532,457
2014 1,217,337,541

Ph 1 7,917,941 - - -
ase 6,997,917.9 2015 4,508.231,353
2016 1,042,816,590
2017 574,376,057
2018 965,567,132
Phase 2 6,445,508,597 2019 3,960,207 346
2020 945,358,062
2021 1,724,506,137
2022 883,696,518
Phase 3 7,694,331,562 073 2.121,083.638
2024 965,045,270
2025 181,022,934
2026 537,265,678
Phase 4 3,637,499,980 5007 2.328.584.166
2028 590,627,202
TOTAL 24,775,258,080 24,775,258,080
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Base Cost Table

ODA Loan in Php Equity in Php
TOTAL INVESTMENT Annual OM
Procuremgnt/ Const_JIting Total ODA Procuremgnt] Land Admin Cost Total Equity (K) (L)
Construction Services ) Construction Procurement 0 Q)
(D) (E) ()] (H)
5,598,625,500 360,887,850 5,959,513,350 573,692,500 89,603,580 375,108,511 1,038,404,591 6,997,917,941 70,000,000.00
4,549,143,000 361,480,607 4,910,623,607 773,806,000 420,972,200 340,106,790 1,534,884,990 6,445,508,597 60,000,000.00
5,416,480,000 361,480,561 5,777,960,561 - 1,526,318,200 390,052,801 1,916,371,001 7,694,331,562 54,000,000.00
3,040,276,000 361,480,561 3,401,756,561 - - 235,743,419 235,743,419 3,637,499,980 30,000,000.00
18,604,524,500 1,445,329,580 20,049,854,080 1,347,498,500 2,036,893,980 1,341,011,520 4,725,404,000 24,775,258,080 214,000,000.00
93% G 29% 1 28% ODA 81%
7% H 43% Equity 19%
563,074,047.28 in US Dollar @ Phpo44=1USD
Pay Period (30
Loan Const. Service yrs) under Direct
Agreement Sked Commitment Loan
Phase 1 2012 2014-2016 2017 2013-2043
Phase 2 2016 2018-2020 2021 2017-2046
Phase 3 2020 2022-2024 2025 2021-2051
Phase 4 2024 2026-2028 2029 2025-2054
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Economic Gosts Computation on CAPEX (in PhP)

Vear (Imzer::g) Material Local ~ Total Material Skilled Labor ~ Unskilled Labor Total Labor ot Ig‘(’)::tme”t
2013 49,579,011 96,403,632 145.082,643 36,725,193 33,052,674 69,777,867 215,760,510
2014 262,944,909 511,281,767 774,226,676 194,774,007 175,296,606 370,070,613 1.144,297289
2015 973,777,972 1893,457,168 2.867.235.140 721,317,016 649,185 315 1370,502,331 4237737471
2016 225,248 383 437,982,968 663,231,351 166,850,654 150,165,589 317,016,243 980,247,595
2017 124.065,228 241,237,944 365,303,172 91,900,169 82,710 152 174,610,321 539,913,493
2018 208,562,501 405,538,196 614,100,696 154.490,741 139,041,667 293,532,408 907,633,104
2019 855,404,787 1,663,287,085 2.518.691,872 633,633,175 570,269 858 1.203,903,033 3,722.594.905
2020 204,197,341 397,050,386 601,247,727 151,257,290 136,131,561 287,388,851 888,636,578
2021 372,493,326 724,292,577 1,096,785.903 275,920,982 248,328,884 524,249,866 1621,035.768
2022 190,878,448 371,152,538 562,030,985 141,391,443 127.252,299 268,643,741 830,674.727
2023 890,154,066 1730,855.128 2.621.009,193 659,373,382 593,436,044 1.252,809.426 3,.873.818,619
2024 208,449,778 405,319,013 613,768,792 154407243 138,966,519 293,373,762 907,142,554
2025 39,100,954 76,029,632 115,130,586 28,963,669 26,067,302 55,030,972 170.161,558
2026 116,049,386 225,651,585 341,700,971 85,962,508 77,366,258 163,328,766 505,029,737
2027 502,974,180 978,005 350 1480,979.530 372,573.467 335,316,120 707,889,587 2.188.869,116
2028 127,575,476 248,063,425 375,638,901 94,500,352 85,050,317 179,550,669 555,189,570
5,351,455745  10,405608,394 [ 15.757,064.139]  3,964,041,293  3567,637,164 [ 7.531,678.456 | 23.288,742,595 |

Shadow Exchange Rate = 1.2
Material Component = 60%

Shadow Wage Rate = 0.6
Labor Component = 40%

Imported Material Component = 30% Unskilled Labor = 60%

ANS-5



Year

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

Annual OM

70,000,000
70,000,000
70,000,000
70,000,000
130,000,000
130,000,000
130,000,000
130,000,000
184,000,000
184,000,000
184,000,000
184,000,000
214,000,000

Material
(Imported)

10,080,000
10,080,000
10,080,000
10,080,000
18,720,000
18,720,000
18,720,000
18,720,000
26,496,000
26,496,000
26,496,000
26,496,000
30,816,000

Material
Local

19,600,000
19,600,000
19,600,000
19,600,000
36,400,000
36,400,000
36,400,000
36,400,000
51,520,000
51,520,000
51,520,000
51,520,000
59,920,000

Economic Cost Computations on OM (in Php)

Total
Material

29,680,000
29,680,000
29,680,000
29,680,000
55,120,000
55,120,000
55,120,000
55,120,000
78,016,000
78,016,000
78,016,000
78,016,000
90,736,000

Skilled Labor

16,800,000
16,800,000
16,800,000
16,800,000
31,200,000
31,200,000
31,200,000
31,200,000
44,160,000
44,160,000
44,160,000
44,160,000
51,360,000

ANB3-6

Unskilled
Labor

15,120,000
15,120,000
15,120,000
15,120,000
28,080,000
28,080,000
28,080,000
28,080,000
39,744,000
39,744,000
39,744,000
39,744,000
46,224,000

Total Labor

31,920,000
31,920,000
31,920,000
31,920,000
59,280,000
59,280,000
59,280,000
59,280,000
83,904,000
83,904,000
83,904,000
83,904,000
97,584,000

Total OM
Cost

61,600,000
61,600,000
61,600,000
61,600,000
114,400,000
114,400,000
114,400,000
114,400,000
161,920,000
161,920,000
161,920,000
161,920,000
188,320,000



2. Summary of Analysis

FINANCIAL ANALYSIS

JICA Direct Loan
Option 1 FIRR

NPV at 9.3% ADR (in Php)
Option 2 FIRR

NPV at 9.3% ADR (in Php)
Option 3 FIRR

NPV at 9.3% ADR (in Php)

Two Step Loan
LBP FIRR

NPV at 9.3% ADR (in Php)
DBP FIRR

NPV at 9.3% ADR (in Php)

FINANCIAL ANALYSIS
JICA Direct Loan
Option 1 FIRR
NPV at 9.3% ADR (in Php)
Option 2 FIRR
NPV at 9.3% ADR (in Php)
Option 3 FIRR
NPV at 9.3% ADR (in Php)

Two Step Loan
LBP FIRR
NPV at 9.3% ADR (in Php)
DBP FIRR
NPV at 9.3% ADR (in Php)

Phase 1

16%
4,292,571,132
15%
3,257,588,833
14%

219282827373%

14%
4,589,190,410

14%

4589190410

Phase 1

14%
2,691,417,251
11%
839,442,770
8%
(673,846,197)

9%
(211,647,151)
6%
-1461794400

Without Interest and Payments

Phase 2

Phase 2

Phase 3
15% 13%
3,245,829,035 2,941,713,179
15% 12%
2,835,215,203 1,927,693,700
14% 11%
1,868,100,824 923,732,483
14% 11%
4,044,699,366 3,183,258,933
14% 11%
4044699366 3183258933
With Interest and Payments
Phase 3
13% 11%
1,951,571,981 1,121,765,221
11% 8%
769,675,849 (502,670,726)
8% 5%
(494,031,535) (1,855,610,570)
9% 7%
107,824,727 (1,923,171,251)
10% 8%
539439682.8 -941115856.6

ANBS-7

Phase 4

10%
263,794,074
9%
(86,461,935)
7%
(433,243,683)

7%
347,227,236
7%
347227236

Phase 4

5%
(1,659,786,568)
3%
(1,518,927,682)
-0.027
(2,071,754,116)

0.04717371
844,841,405
0.039607878
-2080985773

Overall

13%
7,360,837,177

14%
7,585,522,128

14%
6,421,902,604

14%
9,040,757,845
14%
9040757845

Overall

12%

4,817,969,118
10%

1,631,799,478
9%
(28,039,446)

10%
844,841,405

9%

(529,447,733.30)



3. Two Step Loan Through Government Finance Institutes
3.1 Through LDP

Govt Gurantee Fee

Grace
Repay

Year

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062

10
40

1% Foreign Exchange Fee 0%

Principal

5,959,513,350

5,810,525,517
5,661,537,683
5,512,549,849
5,363,562,015
5,214,574,182
5,065,586,348
4,916,598,514
4,767,610,680
4,618,622,846
4,469,635,013
4,320,647,179
4,171,659,345
4,022,671,511
3,873,683,678
3,724,695,844
3,675,708,010
3,426,720,176
3,2717,132,343
3,128,744,509
2,979,756,675
2,830,768,841
2,681,781,008
2,532,793,174
2,383,805,340
2,234,817,506
2,085,829,673
1,936,841,839
1,787,854,005
1,638,866,171
1,489,878,338
1,340,890,504
1,191,902,670
1,042,914,836
893,927,003
744,939,169
595,951,335
446,963,501
297,975,668
148,987,834
0

Admin Fee

Phase 1
Interest

283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
275,999,962
268,923,040
261,846,118
254,769,196
247,692,274
240,615,352
233,538,429
226,461,507
219,384,585
212,307,663
205,230,741
198,153,819
191,076,897
183,999,975
176,923,053
169,846,130
162,769,208
155,692,286
148,615,364
141,538,442
134,461,520
127,384,598
120,307,676
113,230,754
106,153,832
99,076,909
91,999,987
84,923,065
77,846,143
70,769,221
63,692,299
56,615,377
49,538,455
42,461,533
35,384,611
28,307,688
21,230,766
14,153,844
7,076,922

0

AN3-8

3% Interest + Commitment

Repayment

148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834

0.50% Total

Total

283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
424,987,796
417,910,874
410,833,952
403,757,029
396,680,107
389,603,185
382,526,263
375,449,341
368,372,419
361,295,497
354,218,575
347,141,653
340,064,731
332,987,808
325,910,886
318,833,964
311,757,042
304,680,120
297,603,198
290,526,276
283,449,354
276,372,432
269,295,510
262,218,587
255,141,665
248,064,743
240,987,821
233,910,899
226,833,977
219,757,055
212,680,133
205,603,211
198,526,288
191,449,366
184,372,444
177,295,522
170,218,600
163,141,678
156,064,756
148,987,834

4.75%



Year

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065

Principal

4,910,623,607

4,787,858,017
4,665,092,427
4,542,326,837
4,419,561,246
4,296,795,656
4,174,030,066
4,051,264,476
3,928,498,886
3,805,733,296
3,682,967,705
3,560,202,115
3,437,436,525
3,314,670,935
3,191,905,345
3,069,139,754
2,946,374,164
2,823,608,574
2,700,842,984
2,578,077,394
2,455,311,804
2,332,546,213
2,209,780,623
2,087,015,033
1,964,249,443
1,841,483,853
1,718,718,263
1,595,952,672
1,473,187,082
1,350,421,492
1,227,655,902
1,104,890,312
982,124,721
859,359,131
736,593,541
613,827,951
491,062,361
368,296,771
245,531,180
122,765,590

0

AN3-9

Phase 2

Interest

233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
227,423,256
221,591,890
215,760,525
209,929,159
204,097,794
198,266,428
192,435,063
186,603,697
180,772,332
174,940,966
169,109,600
163,278,235
157,446,869
151,615,504
145,784,138
139,952,773
134,121,407
128,290,042
122,458,676
116,627,311
110,795,945
104,964,580
99,133,214
93,301,849
87,470,483
81,639,117
75,807,752
69,976,386
64,145,021
58,313,655
52,482,290
46,650,924
40,819,559
34,988,193
29,156,828
23,325,462
17,494,097
11,662,731
5,831,366

0

Repayment

122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590

Total

233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
350,188,846
344,357,480
338,526,115
332,694,749
326,863,384
321,032,018
315,200,653
309,369,287
303,537,922
297,706,556
291,875,191
286,043,825
280,212,460
274,381,094
268,549,729
262,718,363
256,886,997
251,055,632
245,224,266
239,392,901
233,561,535
227,730,170
221,898,804
216,067,439
210,236,073
204,404,708
198,573,342
192,741,977
186,910,611
181,079,246
175,247,880
169,416,514
163,585,149
157,753,783
151,922,418
146,091,052
140,259,687
134,428,321
128,596,956
122,765,590



Year

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070

Principal

5,777,960,561

5,633,511,547
5,489,062,533
5,344,613,519
5,200,164,505
5,055,715,491
4,911,266,477
4,766,817,463
4,622,368,449
4,477,919,435
4,333,470,421
4,189,021,407
4,044,572,393
3,900,123,379
3,755,674,365
3,611,225,351
3,466,776,337
3,322,327,323
3,177,878,309
3,033,429,295
2,888,980,281
2,744,531,267
2,600,082,253
2,455,633,239
2,311,184,225
2,166,735,211
2,022,286,196
1,877,837,182
1,733,388,168
1,588,939,154
1,444,490,140
1,300,041,126
1,155,592,112
1,011,143,098
866,694,084
722,245,070
577,796,056
433,347,042
288,898,028
144,449,014

0

Phase 3
Interest

274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
267,591,799
260,730,470
253,869,142
247,007,814
240,146,486
233,285,158
226,423,830
219,562,501
212,701,173
205,839,845
198,978,517
192,117,189
185,255,861
178,394,532
171,533,204
164,671,876
157,810,548
150,949,220
144,087,892
137,226,563
130,365,235
123,503,907
116,642,579
109,781,251
102,919,923
96,058,594
89,197,266
82,335,938
75,474,610
68,613,282
61,751,954
54,890,625
48,029,297
41,167,969
34,306,641
27,445,313
20,583,985
13,722,656
6,861,328

0

AN3-10

Repayment

144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014

Total

274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
412,040,813
405,179,484
398,318,156
391,456,828
384,595,500
377,734,172
370,872,844
364,011,515
357,150,187
350,288,859
343,427,531
336,566,203
329,704,875
322,843,546
315,982,218
309,120,890
302,259,562
295,398,234
288,536,906
281,675,577
274,814,249
267,952,921
261,091,593
254,230,265
247,368,937
240,507,608
233,646,280
226,784,952
219,923,624
213,062,296
206,200,968
199,339,639
192,478,311
185,616,983
178,755,655
171,894,327
165,032,999
158,171,670
151,310,342
144,449,014



Year

2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073

Principal

3,401,756,561

3,316,712,647
3,231,668,733
3,146,624,819
3,061,580,905
2,976,536,991
2,891,493,077
2,806,449,163
2,721,405,249
2,636,361,335
2,551,317,421
2,466,273,507
2,381,229,593
2,296,185,679
2,211,141,765
2,126,097,851
2,041,053,937
1,956,010,023
1,870,966,109
1,785,922,195
1,700,878,281
1,615,834,367
1,530,790,453
1,445,746,539
1,360,702,625
1,275,658,711
1,190,614,796
1,105,570,882
1,020,526,968
935,483,054
850,439,140
765,395,226
680,351,312
595,307,398
510,263,484
425,219,570
340,175,656
255,131,742
170,087,828
85,043,914

0

Phase 4
Interest

161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
157,543,851
153,504,265
149,464,679
145,425,093
141,385,507
137,345,921
133,306,335
129,266,749
125,227,163
121,187,578
117,147,992
113,108,406
109,068,820
105,029,234
100,989,648
96,950,062
92,910,476
88,870,890
84,831,304
80,791,718
76,752,132
72,712,547
68,672,961
64,633,375
60,593,789
56,554,203
52,514,617
48,475,031
44,435,445
40,395,859
36,356,273
32,316,687
28,277,101
24,237,516
20,197,930
16,158,344
12,118,758
8,079,172
4,039,586

0

AN3-11

Repayment

85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914

85,043,914

85,043,914

85,043,914

Total

161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
242,587,765
238,548,179
234,508,593
230,469,007
226,429,421
222,389,835
218,350,249
214,310,663
210,271,077
206,231,492
202,191,906
198,152,320
194,112,734
190,073,148
186,033,562
181,993,976
177,954,390
173,914,804
169,875,218
165,835,632
161,796,046
157,756,461
153,716,875
149,677,289
145,637,703
141,598,117
137,558,531
133,518,945
129,479,359
125,439,773
121,400,187
117,360,601
113,321,015
109,281,430
105,241,844
101,202,258
97,162,672
93,123,086
89,083,500
85,043,914



Principal

5,959,513,350

4,910,623,607

5,777,960,561

3,401,756,561

20,049,854,080

5,810,525,517
5,661,537,683
5,512,549,849
10,151,420,032
9,879,666,608
9,607,913,184
9,336,159,760
9,064,406,337
14,426,164,460
14,009,962,022
13,693,759,584
13,177,557,146
16,078,067,355
15,576,821,003
15,075,574,651
14,574,328,299
14,073,081,947
13,571,835,595
13,070,589,243
12,569,342,891
12,068,096,539
11,566,850,187
11,065,603,835
10,564,357,483
10,063,111,131
9,561,864,779
9,060,618,427
8,5569,372,075
8,058,125,723
7,556,879,371
7,055,633,019
6,554,386,667
6,053,140,315
5,551,893,963
5,050,647,611
4,549,401,259
4,048,154,907
3,546,908,555
3,045,662,203
2,544,415,851
2,192,157,333
1,839,898,815
1,487,640,296
1,258,147,368
1,028,654,440
799,161,512
569,668,584
340,175,656
255,131,742
170,087,828
85,043,914

0

Interest

283,076,884
283,076,884
283,076,884
283,076,884
516,331,505
516,331,505
516,331,505
516,331,505
790,784,632
790,784,632
783,707,710
776,630,788
931,137,303
918,229,015
905,320,727
892,412,440
879,504,152
866,595,864
846,826,249
827,056,633
807,287,017
787,517,401
763,708,199
739,898,998
716,089,796
692,280,594
668,471,393
644,662,191
620,852,989
597,043,787
573,234,586
549,425,384
525,616,182
501,806,980
477,997,779
454,188,577
430,379,375
406,570,174
382,760,972
358,951,770
335,142,568
311,333,367
287,524,165
263,714,963
239,905,762
216,096,560
192,287,358
168,478,156
144,668,955
120,859,753
104,127,473
87,395,194
70,662,914
59,762,000
48,861,086
37,960,172
27,059,258
16,158,344
12,118,758
8,079,172
4,039,586

0

27,861,603,409

AN3-12

TOTAL
Repayment

148,987,834
148,987,834
148,987,834
271,753,424
271,753,424
271,753,424
271,753,424
271,753,424
416,202,438
416,202,438
416,202,438
416,202,438
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
352,258,518
352,258,518
352,258,518
229,492,928
229,492,928
229,492,928
229,492,928
229,492,928
85,043,914
85,043,914
85,043,914
85,043,914
20,049,854,080

% increase of interest charges

Total

283,076,884
283,076,884
283,076,884
283,076,884
516,331,505
516,331,505
516,331,505
516,331,505
790,784,632
790,784,632
932,695,544
925,618,622
1,080,125,136
1,189,982,439
1,177,074,151
1,164,165,864
1,151,257,576
1,138,349,288
1,263,028,686
1,243,259,071
1,223,489,455
1,203,719,839
1,264,954,551
1,241,145,350
1,217,336,148
1,193,526,946
1,169,717,745
1,145,908,543
1,122,099,341
1,098,290,139
1,074,480,938
1,050,671,736
1,026,862,534
1,003,053,332
979,244,131
955,434,929
931,625,727
907,816,526
884,007,324
860,198,122
836,388,920
812,579,719
788,770,517
764,961,315
741,152,114
717,342,912
693,533,710
669,724,508
645,915,307
622,106,105
456,385,992
439,653,712
422,921,432
289,254,928
278,354,014
267,453,100
256,552,186
245,651,272
97,162,672
93,123,086
89,083,500
85,043,914
47,911,457,489
27,861,603,409

58%



3.2 Through DBP

Govt Gurantee Fee

Grace
Repay

Year

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062

10
40

1% Front Exchange Fee

Principal

5,959,513,350

5,810,525,517
5,661,537,683
9,512,549,849
9,363,562,015
5,214,574,182
5,065,586,348
4,916,598,514
4,767,610,680
4,618,622,846
4,469,635,013
4,320,647,179
4,171,659,345
4,022,671,511
3,873,683,678
3,724,695,844
3,975,708,010
3,426,720,176
3,277,732,343
3,128,744,509
2,979,756,675
2,830,768,841
2,681,781,008
2,532,793,174
2,383,805,340
2,234,817,506
2,085,829,673
1,936,841,839
1,787,854,005
1,638,866,171
1,489,878,338
1,340,890,504
1,191,902,670
1,042,914,836
893,927,003
744,939,169
595,951,335
446,963,501
297,975,668
148,987,834

0

0% Admin Fee 3% Interest + Commitment

Phase 1
Interest

342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
334,105,217
325,638,417
316,971,616
308,404,816
299,838,015
291,271,215
282,704,415
274,137,614
265,570,814
257,004,013
248,437,213
239,870,412
231,303,612
222,736,811
214,170,011
205,603,211
197,036,410
188,469,610
179,902,809
171,336,009
162,769,208
154,202,408
145,635,607
137,068,807
128,502,007
119,935,206
111,368,406
102,801,605
94,234,805
85,668,004
77,101,204
68,534,404
59,967,603
51,400,803
42,834,002
34,267,202
25,700,401
17,133,601
8,566,800

0

AN3-13

Repayment

148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834

0.75% Front End Fee

Total

342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
483,093,051
474,526,251
465,959,450
457,392,650
448,825,849
440,259,049
431,692,248
423,125,448
414,558,647
405,991,847
397,425,047
388,858,246
380,291,446
371,724,645
363,157,845
354,591,044
346,024,244
337,457,443
328,890,643
320,323,843
311,757,042
303,190,242
294,623,441
286,056,641
277,489,840
268,923,040
260,356,239
251,789,439
243,222,639
234,655,838
226,089,038
217,522,237
208,955,437
200,388,636
191,821,836
183,255,036
174,688,235
166,121,435
157,554,634
148,987,834

1.0% Total

5.75%



Year

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066

Principal

4,910,623,607

4,787,858,017
4,665,092,427
4,542,326,837
4,419,561,246
4,296,795,656
4,174,030,066
4,051,264,476
3,928,498,886
3,805,733,296
3,682,967,705
3,560,202,115
3,437,436,525
3,314,670,935
3,191,905,345
3,069,139,754
2,946,374,164
2,823,608,574
2,700,842,984
2,578,077,394
2,455,311,804
2,332,546,213
2,209,780,623
2,087,015,033
1,964,249,443
1,841,483,853
1,718,718,263
1,595,952,672
1,473,187,082
1,350,421,492
1,227,655,902
1,104,890,312
982,124,721
859,359,131
736,593,541
613,827,951
491,062,361
368,296,771
245,531,180
122,765,590

0

AN3-14

Phase 2

Interest

282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
275,301,836
268,242,815
261,183,793
254,124,772
247,065,750
240,006,729
232,947,707
225,888,686
218,829,664
211,770,643
204,711,622
197,652,600
190,593,579
183,534,557
176,475,536
169,416,514
162,357,493
155,298,472
148,239,450
141,180,429
134,121,407
127,062,386
120,003,364
112,944,343
105,885,322
98,826,300
91,767,279
84,708,257
77,649,236
70,590,214
63,531,193
56,472,171
49,413,150
42,354,129
35,295,107
28,236,086
21,177,064
14,118,043
7,059,021

0

Repayment

122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590

Total

282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
398,067,426
391,008,405
383,949,383
376,890,362
369,831,340
362,772,319
355,713,298
348,654,276
341,595,255
334,536,233
327,477,212
320,418,190
313,359,169
306,300,147
299,241,126
292,182,105
285,123,083
278,064,062
271,005,040
263,946,019
256,886,997
249,827,976
242,768,955
235,709,933
228,650,912
221,591,890
214,532,869
207,473,847
200,414,826
193,355,805
186,296,783
179,237,762
172,178,740
165,119,719
158,060,697
151,001,676
143,942,654
136,883,633
129,824,612
122,765,590



Year

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070

Principal

5,777,960,561

5,633,511,547
5,489,062,533
5,344,613,519
5,200,164,505
5,055,715,491
4,911,266,477
4,766,817,463
4,622,368,449
4,477,919,435
4,333,470,421
4,189,021,407
4,044,572,393
3,900,123,379
3,755,674,365
3,611,225,351
3,466,776,337
3,322,327,323
3,177,878,309
3,033,429,295
2,888,980,281
2,744,531,267
2,600,082,253
2,455,633,239
2,311,184,225
2,166,735,211
2,022,286,196
1,877,837,182
1,733,388,168
1,588,939,154
1,444,490,140
1,300,041,126
1,155,592,112
1,011,143,098
866,694,084
722,245,070
577,796,056
433,347,042
288,898,028
144,449,014

0

Phase 3
Interest

332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
323,926,914
315,621,096
307,315,277
299,009,459
290,703,641
282,397,822
274,092,004
265,786,186
257,480,368
249,174,549
240,868,731
232,562,913
224,257,094
215,951,276
207,645,458
199,339,639
191,033,821
182,728,003
174,422,184
166,116,366
157,810,548
149,504,730
141,198,911
132,893,093
124,587,275
116,281,456
107,975,638
99,669,820
91,364,001
83,058,183
74,752,365
66,446,546
58,140,728
49,834,910
41,529,092
33,223,273
24,917,455
16,611,637
8,305,818

0

AN3-15

Repayment

144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014

Total

332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
468,375,928
460,070,110
451,764,291
443,458,473
435,152,655
426,846,836
418,541,018
410,235,200
401,929,382
393,623,563
385,317,745
377,011,927
368,706,108
360,400,290
352,094,472
343,788,653
335,482,835
327,177,017
318,871,198
310,565,380
302,259,562
293,953,744
285,647,925
277,342,107
269,036,289
260,730,470
252,424,652
244,118,834
235,813,015
227,507,197
219,201,379
210,895,560
202,589,742
194,283,924
185,978,106
177,672,287
169,366,469
161,060,651
152,754,832
144,449,014



Year

2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073

2074

Principal

3,401,756,561

3,316,712,647
3,231,668,733
3,146,624,819
3,061,580,905
2,976,536,991
2,891,493,077
2,806,449,163
2,721,405,249
2,636,361,335
2,551,317,421
2,466,273,507
2,381,229,593
2,296,185,679
2,211,141,765
2,126,097,851
2,041,053,937
1,956,010,023
1,870,966,109
1,785,922,195
1,700,878,281
1,615,834,367
1,530,790,453
1,445,746,539
1,360,702,625
1,275,658,711
1,190,614,796
1,105,570,882
1,020,526,968
935,483,054
850,439,140
765,395,226
680,351,312
595,307,398
510,263,484
425,219,570
340,175,656
255,131,742
170,087,828
85,043,914

0

AN3-16

Phase 4
Interest

195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
190,710,977
185,820,952
180930927
176040902
171150877
166260852
161370827
156480802
151590777
146700752
141810727
136920702
132030677
127140651
122250626
117360601
112470576
107580551
102690526
97800501
92910476
88020451
83130426
78240401
73350376
68460351
63570326
58680301
53790276
48900251
44010226
39120200
34230175
29340150
24450125
19560100
14670075
9780050
4890025
0

Repayment

85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914

Total

195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
275,754,891
270,864,866
265,974,841
261,084,816
256,194,791
251,304,766
246,414,741
241,524,716
236,634,691
231,744,666
226,854,641
221,964,616
217,074,591
212,184,566
207,294,540
202,404,515
197,514,490
192,624,465
187,734,440
182,844,415
177,954,390
173,064,365
168,174,340
163,284,315
158,394,290
153,504,265
148,614,240
143,724,215
138,834,190
133,944,165
129,054,140
124,164,114
119,274,089
114,384,064
109,494,039
104,604,014

99,713,989

94,823,964

89,933,939

85,043,914



Year

| 2012 |

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073

Principal
5,959,513,350 -
4,910,623,607 -
5,777,960,561 -

- 5,810,525,517
- 5,661,537,683
3,401,756,561 5,512,549,849
- 5,363,562,015
- 10,002,432,199
- 9,730,678,775
- 9,458,925,351
- 9,187,171,927
- 14,548,930,050

14,132,727,612
13,716,525,174
13,300,322,736
16,200,832,946
15,699,586,594
15,198,340,241.6
14,697,093,890
14,195,847,538
13,694,601,186
13,193,354,834
12,692,108,482
12,190,862,130
11,689,615,778
11,188,369,426
10,687,123,074
10,185,876,722
9,684,630,370
9,183,384,018
8,682,137,666
8,180,891,314
7,679,644,961
7,178,398,609
6,677,152,257
6,175,905,905
5,674,659,553
5,173,413,201
4,672,166,849
4,170,920,497
3,669,674,145
3,168,427,793
2,667,181,441
2,314,922,923
1,962,664,405
1,610,405,887
1,258,147,368
1,028,654,440
799,161,512
569,668,584
340,175,656
255,131,742
170,087,828
85,043,914

0

TOTAL

Interest

342,672,018
342,672,018
342,672,018
342,672,018
625,032,875
625,032,875
625,032,875
625,032,875
957,265,607
957,265,607
948,698,807
940,132,006
1,127,166,208
1,118,599,408
1,102,973,586
1,087,347,764
1,071,721,942
1,056,096,120
1,032,164,480
1,008,232,840
984,301,200
960,369,560
931,547,894
902,726,229
873,904,563.9
845,082,899
816,261,233
787,439,568
758,617,903
729,796,238
700,974,572
672,152,907
643,331,242
614,509,577
585,687,911
556,866,246
528,044,581
499,222 916
470,401,251
441,579,585
412,757,920
383,936,255
355,114,590
326,292,924
297,471,259
268,649,594
239,827,929
211,006,263
182,184,598
153,362,933
133,108,068
112,853,203
92,598,338
72,343,474
59,147,630
45,951,787
32,755,944
19,560,100
14,670,075
9,780,050
4,890,025

0
34,009,564,984

AN3-17

Repayment

148,987,834
148,987,834
148,987,834
148,987,834
271,753,424
271,753,424
271,753,424
271,753,424
416,202,438
416,202,438
416,202,438
416,202,438
501,246,352
501,246,352
501,246,352.0
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
352,258,518
352,258,518
352,258,518
352,258,518
229,492,928
229,492,928
229,492,928
229,492,928
85,043,914
85,043,914
85,043,914
85,043,914
20,049,854,080

Total

342,672,018
342,672,018
342,672,018
342,672,018
625,032,875
625,032,875
625,032,875
625,032,875
957,265,607
957,265,607
1,097,686,641
1,089,119,840
1,276,154,042
1,267,587,242
1,374,727,010
1,359,101,188
1,343,475,366
1,327,849,544
1,448,366,918
1,424,435,278
1,400,503,638
1,376,571,998
1,432,794,246
1,403,972,581
1,375,150,915.9
1,346,329,251
1,317,507,585
1,288,685,920
1,259,864,255
1,231,042,590
1,202,220,924
1,173,399,259
1,144,577,594
1,115,755,929
1,086,934,263
1,058,112,598
1,029,290,933
1,000,469,268
971,647,603
942,825,937
914,004,272
885,182,607
856,360,942
827,539,276
798,717,611
769,895,946
741,074,281
712,252,615
683,430,950
654,609,285
485,366,586
465,111,722
444,856,857
424,601,992
288,640,558
275,444,715
262,248,872
249,053,028
99,713,989
94,823,964
89,933,939
85,043,914
54,059,419,064
20,049,854,080

% increase in interest charges 37%



4, JICA Direct Loan

Phase 1
Interest

104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,030,755
103,770,026
103,509,298
103,248,569
102,987,840
102,727,111
102,466,383
102,205,654
101,944,925
101,684,197
101,423,468
101,162,739
100,902,010
100,641,282
100,380,553
100,119,824
99,859,096
99,598,367
99,337,638
99,076,909
98,816,181
98,555,452
98,294,723
98,033,995
97,773,266
97,512,537
97,251,808
96,991,080
96,730,351
96,469,622
96,208,894
95,948,165
95,687,436
95,426,708
95,165,979
94,905,250
94,644,521
94,383,793
94,123,064
93,862,335

4.1 Option 1

Interest 0.65%  Commitment Charge 0.10%

Grace 10

Repay 40
Year

Principal

2013  5,959,513,350
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023 5,944,614,567
2024 5,929,715,784
2025 5,914,817,000
2026 5,899,918,217
2027 5,885,019,433
2028 5,870,120,650
2029 5,855,221,867
2030 5,840,323,083
2031 5,825,424,300
2032 5,810,5625517
2033 5,795,626,733
2034 5,780,727,950
2035 5,765,829,166
2036 5,750,930,383
2037 5,736,031,600
2038 5,721,132,816
2039 5,706,234,033
2040 5,691,335,250
2041 5,676,436,466
2042 5,661,537,683
2043 5,646,638,899
2044 5,631,740,116
2045 5,616,841,333
2046 5,601,942,549
2047 5,587,043,766
2048 5,572,144,983
2049 5,557,246,199
2050 5,542,347,416
2052 5,527,448,632
2051 5,512,549,849
2053 5,497,651,066
2054 5,482,752,282
2055 5,467,853,499
2056 5,452,954,716
2057 5,438,055,932
2058 5,423,157,149
2059 5,408,258,365
2060 5,393,359,582
2061 5,378,460,799
2062
2063

to
2074

AN3-18

Govt. Gurantee Fee 1%

Repayment

14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783
14,898,783

Total

104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
118,929,538
118,668,810
118,408,081
118,147,352
117,886,623
117,625,895
117,365,166
117,104,437
116,843,709
116,582,980
116,322,251
116,061,522
115,800,794
115,540,065
115,279,336
115,018,608
114,757,879
114,497,150
114,236,422
113,975,693
113,714,964
113,454,235
113,193,507
112,932,778
112,672,049
112,411,321
112,150,592
111,889,863
111,629,134
111,368,406
111,107,677
110,846,948
110,586,220
110,325,491
110,064,762
109,804,033
109,543,305
109,282,576
109,021,847
108,761,119

TOTAL 1.75%



Year

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2052
2051
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
to
2074

Principal

4,910,623,607

4,787,858,017
4,665,092,427
4,542,326,837
4,419,561,246
4,296,795,656
4,174,030,066
4,051,264,476
3,928,498,886
3,805,733,296
3,682,967,705
3,560,202,115
3,437,436,525
3,314,670,935
3,191,905,345
3,069,139,754
2,946,374,164
2,823,608,574
2,700,842,984
2,578,077,394
2,455,311,804
2,332,546,213
2,209,780,623
2,087,015,033
1,964,249,443
1,841,483,853
1,718,718,263
1,595,952,672
1,473,187,082
1,350,421,492
1,227,655,902
1,104,890,312

982,124,721

859,359,131

736,593,541

613,827,951

491,062,361

368,296,771

245,531,180

122,765,590

Phase 2
Interest

85,935,913
85,935,913
85,935,913
85,935,913
85,935,913
85,935,913
85,935,913
85,935,913
85,935,913
85,935,913
83,787,515
81,639,117
79,490,720
77,342,322
75,193,924
73,045,526
70,897,128
68,748,731
66,600,333
64,451,935
62,303,537
60,155,139
58,006,741
55,858,344
53,709,946
51,561,548
49,413,150
47,264,752
45,116,354
42,967,957
40,819,559
38,671,161
36,522,763
34,374,365
32,225,967
30,077,570
27,929,172
25,780,774
23,632,376
21,483,978
19,335,580
17,187,183
15,038,785
12,890,387
10,741,989
8,593,591
6,445,193
4,296,796
2,148,398
0

AN3-19

Repayment

122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590

Total

85,935,913

85,935,913

85,935,913

85,935,913

85,935,913

85,935,913

85,935,913

85,935,913

85,935,913

85,935,913
206,553,105
204,404,708
202,256,310
200,107,912
197,959,514
195,811,116
193,662,719
191,514,321
189,365,923
187,217,525
185,069,127
182,920,729
180,772,332
178,623,934
176,475,536
174,327,138
172,178,740
170,030,342
167,881,945
165,733,547
163,585,149
161,436,751
159,288,353
157,139,955
154,991,558
152,843,160
150,694,762
148,546,364
146,397,966
144,249,568
142,101,171
139,952,773
137,804,375
135,655,977
133,507,579
131,359,181
129,210,784
127,062,386
124,913,988
122,765,590



Year

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2052
2051
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
to
2074

Principal

5,777,960,561

5,633,511,547
5,489,062,533
5,344,613,519
5,200,164,505
5,055,715,491
4911266477
4,766,817,463
4,622,368,449
4,477,919,435
4,.333,470,421
4,189,021,407
4,044,572,393
3,900,123,379
3,755,674,365
3,611,225,351
3,466,776,337
3,322,327,323
3,177,878,309
3,033,429,295
2,888,980,281
2,744,531,267
2,600,082,253
2,455,633,239
2,311,184,225
2,166,735,211
2,022,286,196
1,877,837,182
1,733,388,168
1,588,939,154
1,444,490,140
1,300,041,126
1,155,592,112
1,011,143,098

866,694,084

722,245,070

577,796,056

433,347,042

288,898,028

144,449,014

0]

Phase 3
Interest

101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
98,586,452
96,058,594
93,530,737
91,002,879
88,475,021
85,947,163
83,419,306
80,891,448
78,363,590
75,835,732
73,307,875
70,780,017
68,252,159
65,724,301
63,196,444
60,668,586
58,140,728
55,612,870
53,085,013
50,557,155
48,029,297
45,501,439
42,973,582
40,445,724
37,917,866
35,390,008
32,862,151
30,334,293
27,806,435
25,278,577
22,750,720
20,222,862
17,695,004
15,167,146
12,639,289
10,111,431
7,583,573
5,055,715
2,527,858

0

AN3-20

Repayment

144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014

Total

101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
243,035,466
240,507,608
237,979,751
235,451,893
232,924,035
230,396,177
227,868,320
225,340,462
222,812,604
220,284,746
217,756,889
215,229,031
212,701,173
210,173,315
207,645,458
205,117,600
202,589,742
200,061,884
197,534,027
195,006,169
192,478,311
189,950,453
187,422,596
184,894,738
182,366,880
179,839,022
177,311,165
174,783,307
172,255,449
169,727,591
167,199,734
164,671,876
162,144,018
159,616,161
157,088,303
154,560,445
152,032,587
149,504,730
146,976,872
144,449,014



Year

2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2052
2051
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073

Principal

3,401,756,561

Phase 4

Interest
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
3,316,712,647 58,042,471
3,231,668,733 56,554,203
3,146,624,819 55,065,934
3,061,580,905 53,577,666
2,976,536,991 52,089,397
2,891,493,077 50,601,129
2,806,449,163 49,112,860
2,721,405249 47,624,592
2,636,361,335 46,136,323
2,551,317,421 44,648,055
2,466,273,507 43,159,786
2,381,229,593 41,671,518
2,296,185,679 40,183,249
2,211,141,765 38,694,981
2,126,097,851 37,206,712
2,041,053,937 35,718,444
1,956,010,023 34,230,175
1,870,966,109 32,741,907
1,785,922,195 31,253,638
1,700,878,281 29,765,370
1,615,834,367 28,277,101
1,5630,790,453 26,788,833
1,445,746,539 25,300,564
1,360,702,625 23,812,296
1,275,658,711 22,324,027
1,190,614,796 20,835,759
1,105,570,882 19,347,490
1,020,526,968 17,859,222
935,483,054 16,370,953
850,439,140 14,882,685
765,395,226 13,394,416
680,351,312 11,906,148
595,307,398 10,417,879
510,263,484 8,929,611
425,219,570 7,441,342
340,175,656 5,953,074
255,131,742 4,464,805
170,087,828 2,976,537
85,043914 1,488,268
0] 0

AN3-21

Repayment

85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914

Total

59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
143,086,385
141,598,117
140,109,848
138,621,580
137,133,311
135,645,043
134,156,774
132,668,506
131,180,237
129,691,969
128,203,700
126,715,432
125,227,163
123,738,895
122,250,626
120,762,358
119,274,089
117,785,821
116,297,552
114,809,284
113,321,015
111,832,747
110,344,478
108,856,210
107,367,941
105,879,673
104,391,404
102,903,136
101,414,867
99,926,599
98,438,330
96,950,062
95,461,794
93,973,525
92,485,257
90,996,988
89,508,720
88,020,451
86,532,183
85,043,914



Year TOTAL
Principal Interest Repayment Total
2013 5,959,513,350 - 104,291,484 - 104,291,484
2014 - - 104,291,484 - 104,291,484
2015 - - 104,291,484 - 104,291,484
2016 - - 104,291,484 - 104,291,484
2017 4,910,623,607 - 190,227,397 - 190,227,397
2018 - - 190,227,397 - 190,227,397
2019 - - 190,227,397 - 190,227,397
2020 - - 190,227,397 - 190,227,397
2021 5,777,960,561 - 291,341,707 - 291,341,707
2022 - - 291,341,707 - 291,341,707
2023 - 5,944,614,567 291,080,978 14,898,783 305,979,761
2024 - 5,929,715,784 290,820,249 14,898,783 305,719,033
2025 3,401,756,561 5,914,817,000 350,090,260 14,898,783 364,989,044
2026 - 5,899,918,217 349,829,532 14,898,783 364,728,315
2027 - 10,672,877,450 347,420,405 137,664,374 485,084,779
2028 - 10,535,213,077 345,011,278 137,664,374 482,675,652
2029 - 10,397,548,703 342,602,152 137,664,374 480,266,526
2030 - 10,259,884,330 340,193,025 137,664,374 477,857,399
2031 - 15,755,731,504 335,256,041 282,113,388 617,369,429
2032 - 15,473,618,116 330,319,057 282,113,388 612,432,444
2033 - 15,191,504,728 325,382,073 282,113,388 607,495,460
2034 - 14,909,391,341 320,445,088 282,113,388 602,558,476
2035 - 17,943,990,601 314,019,836 367,157,302 681,177,137
2036 - 17,576,833,299 307,594,583 367,157,302 674,751,884
2037 - 17,209,675,997 301,169,330 367,157,302 668,326,632
2038 - 16,842,518,696 294,744,077 367,157,302 661,901,379
2039 - 16,475,361,394 288,318,824 367,157,302 655,476,126
2040 - 16,108,204,092 281,893,572 367,157,302 649,050,873
2041 - 15,741,046,791 275,468,319 367,157,302 642,625,620
2042 - 15,373,889,489 269,043,066 367,157,302 636,200,368
2043 - 15,006,732,188 262,617,813 367,157,302 629,775,115
2044 - 14,639,574,886 256,192,561 367,157,302 623,349,862
2045 - 14,272,417,584 249,767,308 367,157,302 616,924,609
2046 - 13,905,260,283 243,342,055 367,157,302 610,499,357
2047 - 13,538,102,981 236,916,802 367,157,302 604,074,104
2048 - 13,170,945,679 230,491,549 367,157,302 597,648,851
2049 - 12,803,788,378 224,066,297 367,157,302 591,223,598
2050 - 12,436,631,076 217,641,044 367,157,302 584,798,345
2052 - 12,069,473,775 211,215,791 367,157,302 578,373,093
2051 - 11,702,316,473 204,790,538 367,157,302 571,947,840
2053 - 11,335,159,171 198,365,285 367,157,302 565,522,587
2054 - 10,968,001,870 191,940,033 367,157,302 559,097,334
2055 10,600,844,568 185,514,780 367,157,302 552,672,082
2056 10,233,687,266 179,089,527 367,157,302 546,246,829
2057 9,866,529,965 172,664,274 367,157,302 539,821,576
2058 9,499,372,663 166,239,022 367,157,302 533,396,323
2059 9,132,215,362 159,813,769 367,157,302 526,971,070
2060 8,765,058,060 153,388,516 367,157,302 520,545,818
2061 8,397,900,758 146,963,263 367,157,302 514,120,565
2062 8,030,743,457 140,538,010 367,157,302 507,695,312
2063 2,314,922,923 40,511,151 352,258,518 392,769,669
2064 1,962,664,405 34,346,627 352,258,518 386,605,145
2065 1,610,405,887 28,182,103 352,258,518 380,440,621
2066 1,258,147,368 22,017,579 352,258,518 374,276,097
2067 1,028,654,440 18,001,453 229,492,928 247,494,381
2068 799,161,512 13,985,326 229,492,928 243,478,255
2069 569,668,584 9,969,200 229,492,928 239,462,128
2070 340,175,656 5,953,074 229,492,928 235,446,002
2071 255,131,742 4,464,805 85,043,914 89,508,720
2072 170,087,828 2,976,537 85,043,914 88,020,451
2073 85,043,914 1,488,268 85,043,914 86,532,183
| 2074 | 20,049,854,080 0 0 85,043,914 85,043,914 |

12,274,915,042  14,686,292,065 26,961,207,107
6,911,353,027

AN3-22



4.2 Option 2

Interest 0.55%
Grace 10
Repay 30

Year

| 2012i

2013 5,959,513,350

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2052
2051
2053
to
2064

Commitment Charge 0.10%

Principal

5,760,862,905
5,562,212,460
5,363,562,015
5,164,911,570
4,966,261,125
4,767,610,680
4,568,960,235
4,370,309,790
4,171,659,345
3,973,008,900
3,774,358,455
3,575,708,010
3,377,057,565
3,178,407,120
2,979,756,675
2,781,106,230
2,582,455,785
2,383,805,340
2,185,154,895
1,986,504,450
1,787,854,005
1,589,203,560
1,390,553,115
1,191,902,670

993,252,225

794,601,780

595,951,335

397,300,890

198,650,445

of

Govt. Gurantee Fee 1%

Phase 1
Interest

98,331,970
98,331,970
98,331,970
98,331,970
98,331,970
98,331,970
98,331,970
98,331,970
98,331,970
98,331,970
95,054,238
91,776,506
88,498,773
85,221,041
81,943,309
78,665,576
75,387,844
72,110,112
68,832,379
65,554,647
62,276,915
58,999,182
55,721,450
52,443,717
49,165,985
45,888,253
42,610,520
39,332,788
36,055,056
32,771,323
29,499,591
26,221,859
22,944,126
19,666,394
16,388,662
13,110,929

9,833,197

6,555,465

3,271,132

0

AN3-23

Repayment

198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445

TOTAL 1.65%

Total

98,331,970

98,331,970

98,331,970

98,331,970

98,331,970

98,331,970

98,331,970

98,331,970

98,331,970

98,331,970
293,704,683
290,426,951
287,149,218
283,871,486
280,593,754
271,316,021
274,038,289
270,760,557
267,482,824
264,205,092
260,927,360
257,649,627
254,371,895
251,094,162
247,816,430
244,538,698
241,260,965
237,983,233
234,705,501
231,427,768
228,150,036
224,872,304
221,594,571
218,316,839
215,039,107
211,761,374
208,483,642
205,205,910
201,928,177
198,650,445



Year

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2052
2051
2053
2054
2055
2056
2057
to
2064

Principal

4,910,623,607

4,746,936,154
4,583,248,700
4,419,561,246
4,255,873,793
4,092,186,339
3,928,498,886
3,764,811,432
3,601,123,979
3,437,436,525
3,273,749,071
3,110,061,618
2,946,374,164
2,782,686,711
2,618,999,257
2,455,311,804
2,291,624,350
2,127,936,896
1,964,249,443
1,800,561,989
1,636,874,536
1,473,187,082
1,309,499,629
1,145,812,175

982,124,721

818,437,268

654,749,814

491,062,361

327,374,907

163,687,454

of

Phase 2

Interest

81,025,290
81,025,290
81,025,290
81,025,290
81,025,290
81,025,290
81,025,290
81,025,290
81,025,290
81,025,290
78,324,447
75,623,604
72,922,761
70,221,918
67,521,075
64,820,232
62,119,389
59,418,546
56,717,703
54,016,860
51,316,017
48,615,174
45,914,331
43,213,488
40,512,645
37,811,802
35,110,959
32,410,116
29,709,273
27,008,430
24,307,587
21,606,744
18,905,901
16,205,058
13,504,215
10,803,372

8,102,529

5,401,686

2,700,843

0

AN3-24

Repayment

163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454

Total

81,025,290

81,025,290

81,025,290

81,025,290

81,025,290

81,025,290

81,025,290

81,025,290

81,025,290

81,025,290
242,011,900
239,311,057
236,610,214
233,909,371
231,208,528
228,507,685
225,806,842
223,105,999
220,405,156
217,704,313
215,003,470
212,302,627
209,601,784
206,900,941
204,200,098
201,499,255
198,798,412
196,097,569
193,396,726
190,695,883
187,995,040
185,294,197
182,593,354
179,892,511
177,191,668
174,490,826
171,789,983
169,089,140
166,388,297
163,687,454



Year

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2052
2051
2053
2054
2055
2056
2057
2058
2059
2060
2061
to
2064

Phase 3

Principal Interest
5,777,960,561 95,336,349
95,336,349
95,336,349
95,336,349
95,336,349
95,336,349
95,336,349
95,336,349
95,336,349
95,336,349
5,585,361,876 92,158,471
5,392,763,191 88,980,593
5,200,164,505 85,802,714
5,007,565,820 82,624,836
4814,967,135 79,446,958
4622,368,449 76,269,079
4,429,769,764 73,091,201
4,237,171,078 69,913,323
4044572,393 66,735,444
3,851,973,708 63,557,566
3,659,375,022 60,379,688
3,466,776,337 57,201,810
3,274,177,651 54,023,931
3,081,578,966 50,846,053
2,888,980,281 47,668,175
2,696,381,595 44,490,296
2,503,782,910 41,312,418
2,311,184,225 38,134,540
2,118,585,539 34,956,661
1,925,986,854 31,778,783
1,733,388,168 28,600,905
1,540,789,483 25,423,026
1,348,190,798 22,245,148
1,155,592,112 19,067,270
962,993,427 15,889,392
770,394,742 12,711,513
577,796,056 9,533,635
385,197,371 6,355,757
192,598,685 3,177,878
0] 0

AN3-25

Repayment

192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685

Total

95,336,349

95,336,349

95,336,349

95,336,349

95,336,349

95,336,349

95,336,349

95,336,349

95,336,349

95,336,349
284,757,156
281,579,278
278,401,400
275,223,521
272,045,643
268,867,765
265,689,886
262,512,008
259,334,130
256,156,252
252,978,373
249,800,495
246,622,617
243,444,738
240,266,860
237,088,982
233,911,103
230,733,225
227,555,347
224,377,468
221,199,590
218,021,712
214,843,834
211,665,955
208,488,077
205,310,199
202,132,320
198,954,442
195,776,564
192,598,685



Year

2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2052
2051
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063

2064

Principal

3,401,756,561

3,288,364,676
3,174,972,791
3,061,580,905
2,948,189,020
2,834,797,135
2,721,405,249
2,608,013,364
2,494,621,478
2,381,229,593
2,267,837,708
2,154,445,822
2,041,053,937
1,927,662,051
1,814,270,166
1,700,878,281
1,5687,486,395
1,474,094,510
1,360,702,625
1,247,310,739
1,133,918,854
1,020,526,968

907,135,083

793,743,198

680,351,312

566,959,427

453,567,542

340,175,656

226,783,771

113,391,885

0]

AN3-26

Phase 4
Interest

56,128,983
56,128,983
56,128,983
56,128,983
56,128,983
56,128,983
56,128,983
56,128,983
56,128,983
56,128,983
54,258,017
52,387,051
50,516,085
48,645,119
46,774,153
44,903,187
43,032,221
41,161,254
39,290,288
37,419,322
35,548,356
33,677,390
31,806,424
29,935,458
28,064,492
26,193,526
24,322,559
22,451,593
20,580,627
18,709,661
16,838,695
14,967,729
13,096,763
11,225,797
9,354,831
7,483,864
5,612,898
3,741,932
1,870,966
0

Repayment

113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885

Total

56,128,983

56,128,983

56,128,983

56,128,983

56,128,983

56,128,983

56,128,983

56,128,983

56,128,983

56,128,983
167,649,903
165,778,936
163,907,970
162,037,004
160,166,038
158,295,072
156,424,106
154,553,140
152,682,174
150,811,208
148,940,241
147,069,275
145,198,309
143,327,343
141,456,377
139,585,411
137,714,445
135,843,479
133,972,513
132,101,546
130,230,580
128,359,614
126,488,648
124,617,682
122,746,716
120,875,750
119,004,784
117,133,818
115,262,851
113,391,885



Year TOTAL
Principal Interest Repayment Total

2013 5,959,513,350 - 98,331,970 - 98,331,970
2014 - - 98,331,970 - 98,331,970
2015 - - 98,331,970 - 98,331,970
2016 - - 98,331,970 - 98,331,970
2017 4,910,623,607 - 179,357,260 - 179,357,260
2018 - - 179,357,260 - 179,357,260
2019 - - 179,357,260 - 179,357,260
2020 - - 179,357,260 - 179,357,260
2021 5,777,960,561 - 274,693,609 - 274,693,609
2022 - - 274,693,609 - 274,693,609
2023 - 5,760,862,905 271,415,877 198,650,445 470,066,322
2024 - 5,562,212,460 268,138,144 198,650,445 466,788,589
2025 3,401,756,561 5,363,562,015 320,989,395 198,650,445 519,639,840
2026 - 5,164,911,570 317,711,663 198,650,445 516,362,108
2027 - 9,713,197,279 311,733,088 362,337,899 674,070,986
2028 - 9,350,859,380 305,754,512 362,337,899 668,092,411
2029 - 8,988,521,482 299,775,937 362,337,899 662,113,836
2030 - 8,626,183,583 293,797,362 362,337,899 656,135,260
2031 - 13,849,207,561 284,640,908 554,936,584 839,577,492
2032 - 13,294,270,977 275,484,454 554,936,584 830,421,038
2033 - 12,739,334,393 266,328,001 554,936,584 821,264,585
2034 - 12,184,397,809 257,171,547 554,936,584 812,108,131
2035 - 14,917,825,901 246,144,127 668,328,469 914,472,597
2036 - 14,249,497,431 235,116,708 668,328,469 903,445,177
2037 - 13,581,168,962 224,089,288 668,328,469 892,417,757
2038 - 12,912,840,493 213,061,868 668,328,469 881,390,337
2039 - 12,244,512,023 202,034,448 668,328,469 870,362,918
2040 - 11,576,183,554 191,007,029 668,328,469 859,335,498
2041 - 10,907,855,085 179,979,609 668,328,469 848,308,078
2042 - 10,239,526,615 168,952,189 668,328,469 837,280,658
2043 - 9,571,198,146 157,924,769 668,328,469 826,253,239
2044 - 8,902,869,677 146,897,350 668,328,469 815,225,819
2045 - 8,234,541,207 135,869,930 668,328,469 804,198,399
2046 - 7,566,212,738 124,842,510 668,328,469 793,170,980
2047 - 6,897,884,269 113,815,090 668,328,469 782,143,560
2048 - 6,229,555,799 102,787,671 668,328,469 771,116,140
2049 - 5,561,227,330 91,760,251 668,328,469 760,088,720
2050 - 4,892,898,861 80,732,831 668,328,469 749,061,301
2052 - 4,224,570,391 69,705,411 668,328,469 738,033,881
2051 - 3,556,241,922 58,677,992 668,328,469 727,006,461
2053 - 3,086,563,898 50,928,304 469,678,024 520,606,329
2054 - 2,616,885,873 43,178,617 469,678,024 512,856,641
2055 2,147,207,849 35,428,930 469,678,024 505,106,954
2056 1,677,529,825 27,679,242 469,678,024 497,357,266
2057 1,371,539,254 22,630,398 305,990,571 328,620,968
2058 1,065,548,683 17,581,553 305,990,571 323,572,124
2059 759,558,112 12,532,709 305,990,571 318,523,280
2060 453,567,542 7,483,864 305,990,571 313,474,435
2061 340,175,656 5,612,898 113,391,885 119,004,784
2062 226,783,771 3,741,932 113,391,885 117,133,818
2063 113,391,885 1,870,966 113,391,885 115,262,851
| 2064 |  20,049,854,080 0 0 113,391,885 113,391,885 |
8,105,153,512  20,049,854,080 28,155,007,592
8,105,153,512

AN3-27

29%



4.3 Option 3

Interest 0.50%

Grace 6
Repay 20

Year

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
to
2050

Principal

5,959,513,350

Commitment Charge 0.10%

5,661,537,683
5,363,562,015
5,065,586,348
4,767,610,680
4,469,635,013
4,171,659,345
3,873,683,678
3,675,708,010
3,277,732,343
2,979,756,675
2,681,781,008
2,383,805,340
2,085,829,673
1,787,854,005
1,489,878,338
1,191,902,670
893,927,003
595,951,335
297,975,668

0

Phase 1
Interest

95,352,214
95,352,214
95,352,214
95,352,214
95,352,214
95,352,214
95,352,214
95,352,214
95,352,214
95,352,214
22,348,175
20,858,297
19,368,418
17,878,540
16,388,662
14,898,783
13,408,905
11,919,027
10,429,148
8,939,270
7,449,392
5,959,513
4,469,635
2,979,757
1,489,878
0

AN3-28

Govt. Gurantee Fee 1%

TOTAL 1.60%

Repayment Total

95,352,214

95,352,214

95,352,214

95,352,214

95,352,214

95,352,214
297,975,668 393,327,881
297,975,668 393,327,881
297,975,668 393,327,881
297,975,668 393,327,881
297,975,668 320,323,843
297,975,668 318,833,964
297,975,668 317,344,086
297,975,668 315,854,208
297,975,668 314,364,329
297,975,668 312,874,451
297,975,668 311,384,573
297,975,668 309,894,694
297,975,668 308,404,816
297,975,668 306,914,938
297,975,668 305,425,059
297,975,668 303,935,181
297,975,668 302,445,303
297,975,668 300,955,424
297,975,668 299,465,546
297,975,668 297,975,668



Year

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
to
2050

Principal

4,910,623,607

4,665,092,427
4,419,561,246
4,174,030,066
3,928,498,886
3,682,967,705
3,437,436,525
3,191,905,345
2,946,374,164
2,700,842,984
2,455,311,804
2,209,780,623
1,964,249,443
1,718,718,263
1,473,187,082
1,227,655,902

982,124,721

736,593,541

491,062,361

245,531,180

of

AN3-29

Phase 2

Interest

78,569,978
78,569,978
78,569,978
78,569,978
78,569,978
78,569,978
74,641,479
70,712,980
66,784,481
62,855,982
58,927,483
54,998,984
51,070,486
47,141,987
43,213,488
39,284,989
35,356,490
31,427,991
27,499,492
23,570,993
19,642,494
19,713,996
11,785,497

7,856,998

3,928,499

0

Repayment

245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180

Total

18,569,978

78,569,978

78,569,978

78,569,978

78,569,978

78,569,978
320,172,659
316,244,160
312,315,661
308,387,163
304,458,664
300,530,165
296,601,666
292,673,167
288,744,668
284,816,169
280,887,670
276,959,171
273,030,673
269,102,174
265,173,675
261,245,176
257,316,677
253,388,178
249,459,679
245,531,180



Year

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
to
2050

Principal

5,777,960,561

5,489,062,533
5,200,164,505
4,911,266,477
4,622,368,449
4,333,470,421
4,044,572,393
3,755,674,365
3,466,776,337
3,177,878,309
2,888,980,281
2,600,082,253
2,311,184,225
2,022,286,196
1,733,388,168
1,444,490,140
1,155,592,112

866,694,084

577,796,056

288,898,028

o

AN3-30

Phase 3
Interest

92,447,369
92,447,369
92,447,369
92,447,369
92,447,369
92,447,369
87,825,001
83,202,632
78,580,264
73,957,895
69,335,527
64,713,158
60,090,790
55,468,421
50,846,053
46,223,684
41,601,316
36,978,948
32,356,579
27,734,211
23,111,842
18,489,474
13,867,105

9,244,737

4,622,368

0

Repayment

288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028

Total

92,447,369

92,447,369

92,447,369

92,447,369

92,447,369

92,447,369
376,723,029
372,100,660
367,478,292
362,855,923
358,233,555
353,611,186
348,988,818
344,366,449
339,744,081
335,121,713
330,499,344
325,876,976
321,254,607
316,632,239
312,009,870
307,387,502
302,765,133
298,142,765
293,520,397
288,898,028



Year

2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049

2050

Principal

3,401,756,561

3,231,668,733
3,061,580,905
2,891,493,077
2,721,405,249
2,551,317,421
2,381,229,593
2,211,141,765
2,041,053,937
1,870,966,109
1,700,878,281
1,530,790,453
1,360,702,625
1,190,614,796
1,020,526,968

850,439,140

680,351,312

510,263,484

340,175,656

170,087,828

of

AN3-31

Phase 4
Interest

54,428,105
54,428,105
54,428,105
54,428,105
54,428,105
54,428,105
54,428,105
48,985,294
46,263,889
43,542,484
40,821,079
38,099,673
35,378,268
32,656,863
29,935,458
27,214,052
24,492,647
21,771,242
19,049,837
16,328,431
13,607,026
10,885,621

8,164,216

5,442,810

2,721,405

0

Repayment

170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828

Total

224,515,933
219,073,123
216,351,717
213,630,312
210,908,907
208,187,502
205,466,096
202,744,691
200,023,286
197,301,881
194,580,475
191,859,070
189,137,665
186,416,260
183,694,854
180,973,449
178,252,044
175,530,639
172,809,233
170,087,828



Year TOTAL
Principal Interest Repayment Total

2013 5,959,513,350 - 95,352,214 - 95,352,214
2014 - - 95,352,214 - 95,352,214
2015 - - 95,352,214 - 95,352,214
2016 - - 95,352,214 - 95,352,214
2017 4,910,623,607 - 173,922,191 - 173,922,191
2018 - - 173,922,191 - 173,922,191
2019 - 5,661,537,683 173,922,191 297,975,668 471,897,859
2020 - 5,363,562,015 173,922,191 297,975,668 471,897,859
2021 5,777,960,561 5,065,586,348 266,369,560 297,975,668 564,345,228
2022 - 4,767,610,680 266,369,560 297,975,668 564,345,228
2023 - 9,134,727,440 189,437,023 543,506,848 732,943,871
2024 - 8,591,220,592 184,018,646 543,506,848 727,525,494
2025 3,401,756,561 8,047,713,744 233,028,373 543,506,848 776,535,221
2026 - 7,504,206,896 227,609,996 543,506,848 771,116,844
2027 - 12,449,762,581 217,569,251 832,404,876 1,049,974,126
2028 - 11,617,357,705 207,528,505 832,404,876 1,039,933,381
2029 - 10,784,952,830 197,487,759 832,404,876 1,029,892,635
2030 - 9,952,547,954 187,447,013 832,404,876 1,019,851,889
2031 - 12,351,811,811 177,406,268 1,002,492,704 1,179,898,972
2032 - 11,349,319,107 161,922,712 1,002,492,704 1,164,415,416
2033 - 10,346,826,403 149,160,561 1,002,492,704 1,151,653,265
2034 - 9,344,333,699 136,398,410 1,002,492,704 1,138,891,114
2035 - 8,341,840,995 123,636,259 1,002,492,704 1,126,128,963
2036 - 7,339,348,291 110,874,108 1,002,492,704 1,113,366,812
2037 - 6,336,855,587 98,111,957 1,002,492,704 1,100,604,661
2038 - 5,334,362,883 85,349,806 1,002,492,704 1,087,842,510
2039 - 4,629,845,846 74,077,534 704,517,037 778,594,570
2040 - 3,925,328,810 62,805,261 704,517,037 767,322,297
2041 - 3,220,811,773 51,532,988 704,517,037 756,050,025
2042 - 2,516,294,737 40,260,716 704,517,037 744,777,752
2043 - 2,057,308,881 32,916,942 458,985,856 491,902,798
2044 - 1,598,323,025 25,573,168 458,985,856 484,559,025
2045 - 1,139,337,168 18,229,395 458,985,856 477,215,251
2046 - 680,351,312 10,885,621 458,985,856 469,871,477
2047 - 510,263,484 8,164,216 170,087,828 178,252,044
2048 - 340,175,656 5,442,810 170,087,828 175,530,639
2049 - 170,087,828 2,721,405 170,087,828 172,809,233
[ 2050 |  20,049,854,080 0 0 170,087,828 170,087,828 |
4,629,433,443 20,049,854,080 24,679,287,523
4,629,433,443
19%
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4.4 Option 4
Interest 0.40%

Grace 5
Repay 15
Year

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
to
2044

Commitment Charge 0.10%

Principal

5,959,513,350

9,562,212,460
5,164,911,570
4,767,610,680
4,370,309,790
3,973,008,900
3,675,708,010
3,178,407,120
2,781,106,230
2,383,805,340
1,986,504,450
1,589,203,560
1,191,902,670

794,601,780

397,300,890

0]

Govt. Gurantee Fee 1%

Phase 1
Interest

89,392,700
89,392,700
89,392,700
89,392,700
89,392,700
83,433,187
77,473,674
71,514,160
65,554,647
59,595,134
53,635,620
47,676,107
41,716,593
35,757,080
29,797,567
23,838,053
17,878,540
11,919,027
5,959,513
0

AN3-33

Repayment

397,300,890
397,300,890
397,300,890
397,300,890
397,300,890
397,300,890
397,300,890
397,300,890
397,300,890
397,300,890
397,300,890
397,300,890
397,300,890
397,300,890
397,300,890

TOTAL 1.50%

Total

89,392,700

89,392,700

89,392,700

89,392,700

89,392,700
480,734,077
474,774,564
468,815,050
462,855,537
456,896,024
450,936,510
444,976,997
439,017,483
433,057,970
427,098,457
421,138,943
415,179,430
409,219,917
403,260,403
397,300,890



Year

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
to
2044

Principal

4,910,623,607

4,583,248,700
4,255,873,793
3,928,498,886
3,601,123,979
3,273,749,071
2,946,374,164
2,618,999,257
2,291,624,350
1,964,249,443
1,636,874,536
1,309,499,629

982,124,721

654,749,814

327,374,907

0]

Phase 2
Interest

73,659,354
73,659,354
73,659,354
73,659,354
73,659,354
68,748,731
63,838,107
58,927,483
54,016,860
49,106,236
44,195,612
39,284,989
34,374,365
29,463,742
24,553,118
19,642,494
14,731,871
9,821,247
4,910,624
0

AN3-34

Repayment

327,374,907
327,374,907
327,374,907
327,374,907
327,374,907
327,374,907
327,374,907
327,374,907
327,374,907
327,374,907
327,374,907
327,374,907
327,374,907
327,374,907
327,374,907

Total

73,659,354

13,659,354

13,659,354

73,659,354

73,659,354
396,123,638
391,213,014
386,302,390
381,391,767
376,481,143
371,570,520
366,659,896
361,749,272
356,838,649
351,928,025
347,017,402
342,106,778
337,196,154
332,285,531
327,374,907



Year

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
to
2044

Year

2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043

Principal
5,777,960,561
5,392,763,191
5,007,565,820
4,622,368,449

4,237,171,078
3,851,973,708
3,466,776,337
3,081,578,966
2,696,381,595
2,311,184,225
1,925,986,854
1,540,789,483
1,155,692,112

770,394,742
385,197,371
0

Principal

3,401,756,561

3,174,972,791
2,948,189,020
2,721,405,249
2,494,621,478
2,267,837,708
2,041,053,937
1,814,270,166
1,587,486,395
1,360,702,625
1,133,918,854

907,135,083

680,351,312

453,567,542

226,783,771

0]

Phase 3
Interest

86,669,408
86,669,408
86,669,408
86,669,408
86,669,408
80,891,448
75,113,487
69,335,527
63,557,566
57,779,606
52,001,645
46,223,684
40,445,724
34,667,763
28,889,803
23,111,842
17,333,882
11,555,921
5,777,961
0

Phase 4
Interest

51,026,348
51,026,348
51,026,348
51,026,348
51,026,348
51,026,348
44,222,835
40,821,079
37,419,322
34,017,566
30,615,809
27,214,052
23,812,296
20,410,539
17,008,783
13,607,026
10,205,270
6,803,513
3,401,757
0

AN3-35

Repayment

385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371

Repayment

226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771

Total

86,669,408

86,669,408

86,669,408

86,669,408

86,669,408
466,088,819
460,310,858
454,532,897
448,754,937
442,976,976
437,199,016
431,421,055
425,643,095
419,865,134
414,087,174
408,309,213
402,531,252
396,753,292
390,975,331
385,197,371

Total

51,026,348

51,026,348

51,026,348

51,026,348

51,026,348
277,810,119
271,006,606
267,604,849
264,203,093
260,801,336
257,399,580
253,997,823
250,596,067
247,194,310
243,792,554
240,390,797
236,989,040
233,587,284
230,185,527
226,783,771



Year TOTAL
Principal Interest Repayment Total

2013 5,959,513,350 - 89,392,700 - 89,392,700
2014 - - 89,392,700 - 89,392,700
2015 - - 89,392,700 - 89,392,700
2016 - - 89,392,700 - 89,392,700
2017 4,910,623,607 - 163,052,054 - 163,052,054
2018 - 5,562,212,460 157,092,541 397,300,890 554,393,431
2019 - 5,164,911,570 151,133,028 397,300,890 548,433,918
2020 - 4,767,610,680 145,173,514 397,300,890 542,474,404
2021 5,777,960,561 4,370,309,790 225,883,409 397,300,890 623,184,299
2022 - 8,556,257,600 215,013,272 724,675,797 939,689,070
2023 - 7,831,581,803 204,143,135 724,675,797 928,818,933
2024 - 7,106,906,006 193,272,999 724,675,797 917,948,796
2025 3,401,756,561 6,382,230,209 233,429,210 724,675,797 958,105,007
2026 - 11,050,317,602 216,781,112 1,109,873,168  1,326,654,280
2027 - 9,940,444,434 200,133,015 1,109,873,168  1,310,006,183
2028 - 8,830,571,266 183,484,917 1,109,873,168  1,293,358,085
2029 - 7,720,698,098 166,836,820 1,109,873,168  1,276,709,988
2030 - 9,785,797,721 150,188,722 1,336,656,939  1,486,845,661
2031 - 8,449,140,782 126,737,112 1,336,656,939  1,463,394,050
2032 - 7,112,483,844 106,687,258 1,336,656,939  1,443,344,196
2033 - 6,173,127,795 92,596,917 939,356,049  1,031,952,966
2034 - 5,233,771,746 78,506,576 939,356,049  1,017,862,625
2035 - 4,294,415,698 64,416,235 939,356,049  1,003,772,284
2036 - 3,355,059,649 50,325,895 939,356,049 989,681,943
2037 - 2,743,078,508 41,146,178 611,981,142 653,127,319
2038 - 2,131,097,366 31,966,460 611,981,142 643,947,602
2039 - 1,519,116,225 22,786,743 611,981,142 634,767,885
2040 - 907,135,083 13,607,026 611,981,142 625,588,168
2041 - 680,351,312 10,205,270 226,783,771 236,989,040
2042 - 453,567,542 6,803,513 226,783,771 233,587,284
2043 - 226,783,771 3,401,757 226,783,771 230,185,527
| 2044 | 20,049,854,080 0 0 226,783,771 226,783,771 |
3,612,375,491  20,049,854,080 23,662,229,571
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5. Financing Analysis

5.1 LBP (using the two step loan thru LBP and tariff from environmental + sewer charge)
Annex 13.A. 1 Phase 1

Phase 1 |Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal OM Total

2013 229,532,457 283,076,884 512,609,341 (512,609,341)
2014 1,217,337,541 283,076,884 1,500,414,426 (1,500,414,426)
2015 4,508,231,353 283,076,884 4,791,308,237 (4,791,308,237)
2016 1,042,816,590 283,076,884 1,325,893,474 (1,325,893,474)
2017 1,367,352,780 283,076,884 70,000,000 353,076,884 1,014,275,896
2018 1,367,352,780 283,076,884 70,000,000 353,076,884 1,014,275,896
2019 1,367,352,780 283,076,884 70,000,000 353,076,884 1,014,275,896
2020 1,367,352,780 283,076,884 70,000,000 353,076,884 1,014,275,896
2021 1,367,352,780 283,076,884 70,000,000 353,076,884 1,014,275,896
2022 1,367,352,780 283,076,884 70,000,000 353,076,884 1,014,275,896
2023 1,367,352,780 275,999,962 397,300,890 70,000,000 743,300,852 624,051,928
2024 1,367,352,780 268,923,040 397,300,890 70,000,000 736,223,930 631,128,850
2025 1,367,352,780 261,846,118 397,300,890 70,000,000 729,147,008 638,205,772
2026 1,367,352,780 254,769,196 397,300,890 70,000,000 722,070,086 645,282,694
2027 1,367,352,780 247,692,274 397,300,890 70,000,000 714,993,164 652,359,616
2028 1,367,352,780 240,615,352 397,300,890 70,000,000 707,916,242 659,436,538
2029 1,367,352,780 233,538,429 397,300,890 70,000,000 700,839,319 666,513,460
2030 1,367,352,780 226,461,507 397,300,890 70,000,000 693,762,397 673,590,382
2031 1,367,352,780 219,384,585 397,300,890 70,000,000 686,685,475 680,667,304
2032 1,367,352,780 212,307,663 397,300,890 70,000,000 679,608,553 687,744,227
2033 1,367,352,780 205,230,741 397,300,890 70,000,000 672,531,631 694,821,149
2034 1,367,352,780 198,153,819 397,300,890 70,000,000 665,454,709 701,898,071
2035 1,367,352,780 191,076,897 397,300,890 70,000,000 658,377,787 708,974,993
2036 1,367,352,780 183,999,975 397,300,890 70,000,000 651,300,865 716,051,915
2037 1,367,352,780 176,923,053 397,300,890 70,000,000 644,223,943 723,128,837
2038 1,367,352,780 169,846,130 397,300,890 70,000,000 637,147,021 730,205,759
2039 1,367,352,780 162,769,208 397,300,890 70,000,000 630,070,098 737,282,681
2040 1,367,352,780 155,692,286 397,300,890 70,000,000 622,993,176 744,359,603
2041 1,367,352,780 148,615,364 397,300,890 70,000,000 615,916,254 751,436,525
2042 1,367,352,780 141,538,442 397,300,890 70,000,000 608,839,332 758,513,448
2043 1,367,352,780 134,461,520 397,300,890 70,000,000 601,762,410 765,590,370
2044 1,367,352,780 127,384,598 397,300,890 70,000,000 594,685,488 772,667,292
2045 1,367,352,780 120,307,676 397,300,890 70,000,000 587,608,566 779,744,214
2046 1,367,352,780 113,230,754 397,300,890 70,000,000 580,531,644 786,821,136
2047 1,367,352,780 106,153,832 397,300,890 70,000,000 573,454,722 793,898,058
2048 1,367,352,780 99,076,909 397,300,890 70,000,000 566,377,799 800,974,980
2049 1,367,352,780 91,999,987 397,300,890 70,000,000 559,300,877 808,051,902
2050 1,367,352,780 84,923,065 397,300,890 70,000,000 552,223,955 815,128,824
2051 1,367,352,780 77,846,143 397,300,890 70,000,000 545,147,033 822,205,746
2052 1,367,352,780 70,769,221 397,300,890 70,000,000 538,070,111 829,282,669
2053 1,367,352,780 63,692,299 397,300,890 70,000,000 530,993,189 836,359,591
2054 1,367,352,780 56,615,377 397,300,890 70,000,000 523,916,267 843,436,513
2055 1,367,352,780 49,538,455 397,300,890 70,000,000 516,839,345 850,513,435
2056 1,367,352,780 42,461,533 397,300,890 70,000,000 509,762,423 857,590,357
2057 1,367,352,780 35,384,611 397,300,890 70,000,000 502,685,501 864,667,279
2058 1,367,352,780 28,307,688 397,300,890 70,000,000 495,608,578 871,744,201
2059 1,367,352,780 21,230,766 397,300,890 70,000,000 488,531,656 878,821,123
2060 1,367,352,780 14,153,844 397,300,890 70,000,000 481,454,734 885,898,045
2061 1,367,352,780 7,076,922 397,300,890 70,000,000 474,377,812 892,974,968
2062 1,367,352,780 0 397,300,890 70,000,000 467,300,890 900,051,890
Financial IRR 9%

NPV @ 9.3 ADR (211,647,151)
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Annex 13.A.2 Phase 2

Phase 2 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal OM Total
2017 574,376,057 | 233,254,621 807,630,678 (807,630,678)
2018 965,567,132 | 233,254,621 1,198,821,754 (1,198,821,754)
2019 3,960,207,346 | 233,254,621 4,193,461,967 (4,193,461,967)
2020 945,358,062 | 233,254,621 1,178,612,683 (1,178,612,683)
2021 1,238,376,225 233,254,621 60,000,000 293,254,621 945,121,604
2022 1,238,376,225 233,254,621 60,000,000 293,254,621 945,121,604
2023 1,238,376,225 233,254,621 60,000,000 293,254,621 945,121,604
2024 1,238,376,225 233,254,621 60,000,000 293,254,621 945,121,604
2025 1,238,376,225 233,254,621 60,000,000 293,254,621 945,121,604
2026 1,238,376,225 227,423,256 60,000,000 287,423,256 950,952,969
2027 1,238,376,225 221,591,890 327,374,907 | 60,000,000 608,966,797 629,409,428
2028 1,238,376,225 215,760,525 327,374,907 | 60,000,000 603,135,432 635,240,793
2029 1,238,376,225 209,929,159 327,374,907 | 60,000,000 597,304,066 641,072,159
2030 1,238,376,225 204,097,794 327,374,907 | 60,000,000 591,472,701 646,903,524
2031 1,238,376,225 198,266,428 327,374,907 | 60,000,000 585,641,335 652,734,890
2032 1,238,376,225 192,435,063 327,374,907 | 60,000,000 579,809,970 658,566,255
2033 1,238,376,225 186,603,697 327,374,907 | 60,000,000 573,978,604 664,397,621
2034 1,238,376,225 180,772,332 327,374,907 | 60,000,000 568,147,239 670,228,986
2035 1,238,376,225 174,940,966 327,374,907 | 60,000,000 562,315,873 676,060,352
2036 1,238,376,225 169,109,600 327,374,907 | 60,000,000 556,484,508 681,891,717
2037 1,238,376,225 163,278,235 327,374,907 | 60,000,000 550,653,142 687,723,083
2038 1,238,376,225 157,446,869 327,374,907 | 60,000,000 544,821,777 693,554,449
2039 1,238,376,225 151,615,504 327,374,907 | 60,000,000 538,990,411 699,385,814
2040 1,238,376,225 145,784,138 327,374,907 | 60,000,000 533,159,045 705,217,180
2041 1,238,376,225 139,952,773 327,374,907 | 60,000,000 527,327,680 711,048,545
2042 1,238,376,225 134,121,407 327,374,907 60,000,000 521,496,314 716,879,911
2043 1,238,376,225 128,290,042 327,374,907 | 60,000,000 515,664,949 722,711,276
2044 1,238,376,225 122,458,676 327,374,907 | 60,000,000 509,833,583 728,542,642
2045 1,238,376,225 116,627,311 327,374,907 | 60,000,000 504,002,218 734,374,007
2046 1,238,376,225 110,795,945 327,374,907 | 60,000,000 498,170,852 740,205,373
2047 1,238,376,225 104,964,580 327,374,907 | 60,000,000 492,339,487 746,036,738
2048 1,238,376,225 99,133,214 327,374,907 | 60,000,000 486,508,121 751,868,104
2049 1,238,376,225 93,301,849 327,374,907 | 60,000,000 480,676,756 757,699,469
2050 1,238,376,225 87,470,483 327,374,907 | 60,000,000 474,845,390 763,530,835
2051 1,238,376,225 81,639,117 327,374,907 | 60,000,000 469,014,025 769,362,200
2052 1,238,376,225 75,807,752 327,374,907 | 60,000,000 463,182,659 775,193,566
2053 1,238,376,225 69,976,386 327,374,907 | 60,000,000 457,351,294 781,024,932
2054 1,238,376,225 64,145,021 327,374,907 | 60,000,000 451,519,928 786,856,297
2055 1,238,376,225 58,313,655 327,374,907 | 60,000,000 445,688,562 792,687,663
2056 1,238,376,225 52,482,290 327,374,907 | 60,000,000 439,857,197 798,519,028
2057 1,238,376,225 46,650,924 327,374,907 | 60,000,000 434,025,831 804,350,394
2058 1,238,376,225 40,819,559 327,374,907 | 60,000,000 428,194,466 810,181,759
2059 1,238,376,225 34,988,193 327,374,907 | 60,000,000 422,363,100 816,013,125
2060 1,238,376,225 29,156,828 327,374,907 | 60,000,000 416,531,735 821,844,490
2061 1,238,376,225 23,325,462 327,374,907 60,000,000 410,700,369 827,675,856
2062 1,238,376,225 17,494,097 327,374,907 | 60,000,000 404,869,004 833,507,221
2063 1,238,376,225 11,662,731 327,374,907 | 60,000,000 399,037,638 839,338,587
2064 1,238,376,225 5,831,366 327,374,907 | 60,000,000 393,206,273 845,169,952
2065 1,238,376,225 0 327,374,907 | 60,000,000 387,374,907 851,001,318
Financial IRR 9%
NPV @ 9,3 ADR 107,824,727
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Annex 13.A. 1 Phase 3

Phase 3 |Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal OM Total

2021 1,724,506,137 274,453,127 1,998,959,263 (1,998,959,263)
2022 883,696,518 274,453,127 1,158,149,645 (1,158,149,645)
2023 4,121,083,638 274,453,127 4,395,536,764 (4,395,536,764)
2024 965,045,270 274,453,127 1,239,498,396 (1,239,498,396)
2025 1,277,272,090 274,453,127 54,000,000 328,453,127 948,818,964
2026 1,277,272,090 274,453,127 54,000,000 328,453,127 948,818,964
2027 1,277,272,090 274,453,127 54,000,000 328,453,127 948,818,964
2028 1,277,272,090 274,453,127 54,000,000 328,453,127 948,818,964
2029 1,277,272,090 274,453,127 54,000,000 328,453,127 948,818,964
2030 1,277,272,090 274,453,127 54,000,000 328,453,127 948,818,964
2031 1,277,272,090 267,591,799 481,496,713 54,000,000 803,088,512 474,183,578
2032 1,277,272,090 260,730,470 481,496,713 54,000,000 796,227,184 481,044,907
2033 1,277,272,090 253,869,142 481,496,713 54,000,000 789,365,856 487,906,235
2034 1,277,272,090 247,007,814 481,496,713 54,000,000 782,504,527 494,767,563
2035 1,277,272,090 240,146,486 481,496,713 54,000,000 775,643,199 501,628,891
2036 1,277,272,090 233,285,158 481,496,713 54,000,000 768,781,871 508,490,219
2037 1,277,272,090 226,423,830 481,496,713 54,000,000 761,920,543 515,351,547
2038 1,277,272,090 219,562,501 481,496,713 54,000,000 755,059,215 522,212,876
2039 1,277,272,090 212,701,173 481,496,713 54,000,000 748,197,887 529,074,204
2040 1,277,272,090 205,839,845 481,496,713 54,000,000 741,336,558 535,935,532
2041 1,277,272,090 198,978,517 481,496,713 54,000,000 734,475,230 542,796,860
2042 1,277,272,090 192,117,189 481,496,713 54,000,000 727,613,902 549,658,188
2043 1,277,272,090 185,255,861 481,496,713 54,000,000 720,752,574 556,519,516
2044 1,277,272,090 178,394,532 481,496,713 54,000,000 713,891,246 563,380,845
2045 1,277,272,090 171,533,204 481,496,713 54,000,000 707,029,918 570,242,173
2046 1,277,272,090 164,671,876 481,496,713 54,000,000 700,168,589 577,103,501
2047 1,277,272,090 157,810,548 481,496,713 54,000,000 693,307,261 583,964,829
2048 1,277,272,090 150,949,220 481,496,713 54,000,000 686,445,933 590,826,157
2049 1,277,272,090 144,087,892 481,496,713 54,000,000 679,584,605 597,687,485
2050 1,277,272,090 137,226,563 481,496,713 54,000,000 672,723,277 604,548,814
2051 1,277,272,090 130,365,235 481,496,713 54,000,000 665,861,949 611,410,142
2052 1,277,272,090 123,503,907 481,496,713 54,000,000 659,000,620 618,271,470
2053 1,277,272,090 116,642,579 481,496,713 54,000,000 652,139,292 625,132,798
2054 1,277,272,090 109,781,251 481,496,713 54,000,000 645,277,964 631,994,126
2055 1,277,272,090 102,919,923 481,496,713 54,000,000 638,416,636 638,855,454
2056 1,277,272,090 96,058,594 481,496,713 54,000,000 631,555,308 645,716,783
2057 1,277,272,090 89,197,266 481,496,713 54,000,000 624,693,980 652,578,111
2058 1,277,272,090 82,335,938 481,496,713 54,000,000 617,832,651 659,439,439
2059 1,277,272,090 75,474,610 481,496,713 54,000,000 610,971,323 666,300,767
2060 1,277,272,090 68,613,282 481,496,713 54,000,000 604,109,995 673,162,095
2061 1,277,272,090 61,751,954 481,496,713 54,000,000 597,248,667 680,023,423
2062 1,277,272,090 54,890,625 481,496,713 54,000,000 590,387,339 686,884,752
2063 1,277,272,090 48,029,297 481,496,713 54,000,000 583,526,011 693,746,080
2064 1,277,272,090 41,167,969 481,496,713 54,000,000 576,664,682 700,607,408
2065 1,277,272,090 34,306,641 481,496,713 54,000,000 569,803,354 707,468,736
2066 1,277,272,090 27,445,313 481,496,713 54,000,000 562,942,026 714,330,064
2067 1,277,272,090 20,583,985 481,496,713 54,000,000 556,080,698 721,191,392
2068 1,277,272,090 13,722,656 481,496,713 54,000,000 549,219,370 728,052,721
2069 1,277,272,090 6,861,328 481,496,713 54,000,000 542,358,042 734,914,049
2070 1,277,272,090 0 481,496,713 54,000,000 535,496,713 741,775,377
Financial IRR 7%

NPV @ 9.3 ADR (1,923,171,251)
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Annex 13.A.4 Phase 4

\

Phase 4 [Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal oM Total

2025 181,022,934 161,583,437 342,606,370.69 (342,606,370.69)
2026 537,265,678 161,583,437 698,849,114.21 (698,849,114.21)
2027 2,328,584,166 161,583,437 2,490,167,603.14 | (2,490,167,603.14)
2028 590,627,202 161,583,437 752,210,638.76 (752,210,638.76)
2029 452,534,683 161,583,437 30,000,000 191,583,436.67 260,951,246.70
2030 452,534,683 161,583,437 30,000,000 191,583,436.67 260,951,246.70
2031 452,534,683 161,583,437 30,000,000 191,583,436.67 260,951,246.70
2032 452,534,683 161,583,437 30,000,000 191,583,436.67 260,951,246.70
2033 452,534,683 161,583,437 30,000,000 191,583,436.67 260,951,246.70
2034 452,534,683 161,583,437 30,000,000 191,583,436.67 260,951,246.70
2035 452,534,683 157,543,851 85,043,914 | 30,000,000 272,587,764.79 179,946,918.59
2036 452,534,683 153,504,265 85,043,914 | 30,000,000 268,548,178.87 183,986,504.50
2037 452,534,683 149,464,679 85,043,914 [ 30,000,000 264,508,592.95 188,026,090.42
2038 452,534,683 145,425,093 85,043,914 | 30,000,000 260,469,007.04 192,065,676.34
2039 452,534,683 141,385,507 85,043,914 | 30,000,000 256,429,421.12 196,105,262.25
2040 452,534,683 137,345,921 85,043,914 | 30,000,000 252,389,835.20 200,144,848.17
2041 452,534,683 133,306,335 85,043,914 | 30,000,000 248,350,249.29 204,184,434.09
2042 452,534,683 129,266,749 85,043,914 | 30,000,000 244,310,663.37 208,224,020.00
2043 452,534,683 125,227,163 85,043,914 | 30,000,000 240,271,077.45 212,263,605.92
2044 452,534,683 121,187,578 85,043,914 | 30,000,000 236,231,491.54 216,303,191.84
2045 452,534,683 117,147,992 85,043,914 | 30,000,000 232,191,905.62 220,342,777.75
2046 452,534,683 113,108,406 85,043,914 | 30,000,000 228,152,319.70 224,382,363.67
2047 452,534,683 109,068,820 85,043,914 | 30,000,000 224,112,733.79 228,421,949.59
2048 452,534,683 105,029,234 85,043,914 | 30,000,000 220,073,147.87 232,461,535.50
2049 452,534,683 100,989,648 85,043,914 | 30,000,000 216,033,561.95 236,501,121.42
2050 452,534,683 96,950,062 85,043,914 | 30,000,000 211,993,976.04 240,540,707.34
2051 452,534,683 92,910,476 85,043,914 | 30,000,000 207,954,390.12 244,580,293.25
2052 452,534,683 88,870,890 85,043,914 | 30,000,000 203,914,804.20 248,619,879.17
2053 452,534,683 84,831,304 85,043,914 [ 30,000,000 199,875,218.29 252,659,465.09
2054 452,534,683 80,791,718 85,043,914 | 30,000,000 195,835,632.37 256,699,051.00
2055 452,534,683 76,752,132 85,043,914 | 30,000,000 191,796,046.45 260,738,636.92
2056 452,534,683 72,712,547 85,043,914 | 30,000,000 187,756,460.54 264,778,222.84
2057 452,534,683 68,672,961 85,043,914 | 30,000,000 183,716,874.62 268,817,808.75
2058 452,534,683 64,633,375 85,043,914 | 30,000,000 179,677,288.70 272,857,394.67
2059 452,534,683 60,593,789 85,043,914 | 30,000,000 175,637,702.79 276,896,980.59
2060 452,534,683 56,554,203 85,043,914 | 30,000,000 171,598,116.87 280,936,566.50
2061 452,534,683 52,514,617 85,043,914 | 30,000,000 167,558,530.95 284,976,152.42
2062 452,534,683 48,475,031 85,043,914 | 30,000,000 163,518,945.04 289,015,738.34
2063 452,534,683 44,435,445 85,043,914 | 30,000,000 159,479,359.12 293,055,324.25
2064 452,534,683 40,395,859 85,043,914 | 30,000,000 155,439,773.20 297,094,910.17
2065 452,534,683 36,356,273 85,043,914 | 30,000,000 151,400,187.29 301,134,496.09
2066 452,534,683 32,316,687 85,043,914 [ 30,000,000 147,360,601.37 305,174,082.00
2067 452,534,683 28,277,101 85,043,914 [ 30,000,000 143,321,015.45 309,213,667.92
2068 452,534,683 24,237,516 85,043,914 | 30,000,000 139,281,429.54 313,253,253.84
2069 452,534,683 20,197,930 85,043,914 | 30,000,000 135,241,843.62 317,292,839.75
2070 452,534,683 16,158,344 85,043,914 | 30,000,000 131,202,257.70 321,332,425.67
2071 452,534,683 12,118,758 85,043,914 | 30,000,000 127,162,671.79 325,372,011.59
2072 452,534,683 8,079,172 85,043,914 | 30,000,000 123,123,085.87 329,411,597.50
2073 452,534,683 4,039,586 85,043,914 | 30,000,000 119,083,499.95 333,451,183.42
2074 452,534,683 0.00 85,043,914 | 30,000,000 115,043,914.04 337,490,769.34
Financial IRR 5%

NPV @ 9.3 ADR (1,728,085,316)
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Annex 13.A. 5 Overall Project

Overall Cash Inflow Cash Outflow Net Inflow
Project |Revenues Devt Cost Interest Principal OM Total

2013 - 229,532,457 283,076,884 512,609,341 (512,609,341)
2014 - 1,217,337,541 283,076,884 1,500,414,426 (1,500,414,426)
2015 - 4,508,231,353 283,076,884 4,791,308,237 (4,791,308,237)
2016 - 1,042,816,590 283,076,884 1,325,893,474 (1,325,893,474)
2017 1,367,352,780 574,376,057 516,331,505 70,000,000 1,160,707,562 206,645,217
2018 1,367,352,780 965,567,132 516,331,505 70,000,000 1,551,898,638 (184,545,858)
2019 1,367,352,780 3,960,207,346 516,331,505 70,000,000 4,546,538,851 (3,179,186,071)
2020 1,367,352,780 945,358,062 516,331,505 70,000,000 1,531,689,567 (164,336,788)
2021 2,515,648,315 1,724,506,137 790,784,632 130,000,000 2,645,290,769 (129,642,453)
2022 2,515,648,315 883,696,518 790,784,632 130,000,000 1,804,481,150 711,167,165
2023 2,515,648,315 4,121,083,638 783,707,710 148,987,834 | 130,000,000 5,183,779,181 (2,668,130,866)
2024 2,515,648,315 965,045,270 776,630,788 148,987,834 130,000,000 2,020,663,892 494,984,424
2025 3,883,001,095 181,022,934 931,137,303 148,987,834 184,000,000 1,445,148,070 2,437,853,025
2026 3,883,001,095 537,265,678 918,229,015 271,753,424 184,000,000 1,911,248,116 1,971,752,979
2027 3,883,001,095 2,328,584,166 905,320,727 271,753,424 | 184,000,000 3,689,658,318 193,342,777
2028 3,883,001,095 590,627,202 892,412,440 271,753,424 184,000,000 1,938,793,066 1,944,208,029
2029 3,883,001,095 879,504,152 271,753,424 214,000,000 1,365,257,576 2,517,743,519
2030 4,335,535,778 866,595,864 271,753,424 | 214,000,000 1,352,349,288 2,983,186,490
2031 4,335,535,778 846,826,249 416,202,438 214,000,000 1,477,028,686 2,858,507,092
2032 4,335,535,778 827,056,633 416,202,438 214,000,000 1,457,259,071 2,878,276,708
2033 4,335,535,778 807,287,017 416,202,438 214,000,000 1,437,489,455 2,898,046,324
2034 4,335,535,778 787,517,401 416,202,438 214,000,000 1,417,719,839 2,917,815,939
2035 4,335,535,778 763,708,199 501,246,352 214,000,000 1,478,954,551 2,856,581,227
2036 4,335,535,778 739,898,998 501,246,352 214,000,000 1,455,145,350 2,880,390,429
2037 4,335,535,778 716,089,796 501,246,352 | 214,000,000 1,431,336,148 2,904,199,630
2038 4,335,535,778 692,280,594 501,246,352 214,000,000 1,407,526,946 2,928,008,832
2039 4,335,535,778 668,471,393 501,246,352 214,000,000 1,383,717,745 2,951,818,034
2040 4,335,535,778 644,662,191 501,246,352 | 214,000,000 1,359,908,543 2,975,627,236
2041 4,335,535,778 620,852,989 501,246,352 | 214,000,000 1,336,099,341 2,999,436,437
2042 4,335,535,778 597,043,787 501,246,352 214,000,000 1,312,290,139 3,023,245,639
2043 4,335,535,778 573,234,586 501,246,352 214,000,000 1,288,480,938 3,047,054,841
2044 4,335,535,778 549,425,384 501,246,352 214,000,000 1,264,671,736 3,070,864,042
2045 4,335,535,778 525,616,182 501,246,352 214,000,000 1,240,862,534 3,094,673,244
2046 4,335,535,778 501,806,980 501,246,352 214,000,000 1,217,053,332 3,118,482,446
2047 4,335,535,778 477,997,779 501,246,352 214,000,000 1,193,244,131 3,142,291,648
2048 4,335,535,778 454,188,577 501,246,352 | 214,000,000 1,169,434,929 3,166,100,849
2049 4,335,535,778 430,379,375 501,246,352 214,000,000 1,145,625,727 3,189,910,051
2050 4,335,535,778 406,570,174 501,246,352 214,000,000 1,121,816,526 3,213,719,253
2051 4,335,535,778 382,760,972 501,246,352 | 214,000,000 1,098,007,324 3,237,528,455
2052 4,335,535,778 358,951,770 501,246,352 | 214,000,000 1,074,198,122 3,261,337,656
2053 4,335,535,778 335,142,568 501,246,352 214,000,000 1,050,388,920 3,285,146,858
2054 4,335,535,778 311,333,367 501,246,352 | 214,000,000 1,026,579,719 3,308,956,060
2055 4,335,535,778 287,524,165 501,246,352 214,000,000 1,002,770,517 3,332,765,261
2056 4,335,535,778 263,714,963 501,246,352 214,000,000 978,961,315 3,356,574,463
2057 4,335,535,778 239,905,762 501,246,352 214,000,000 955,152,114 3,380,383,665
2058 4,335,535,778 216,096,560 501,246,352 | 214,000,000 931,342,912 3,404,192,867
2059 4,335,535,778 192,287,358 501,246,352 214,000,000 907,533,710 3,428,002,068
2060 4,335,535,778 168,478,156 501,246,352 214,000,000 883,724,508 3,451,811,270
2061 4,335,535,778 144,668,955 501,246,352 | 214,000,000 859,915,307 3,475,620,472
2062 4,335,535,778 120,859,753 501,246,352 214,000,000 836,106,105 3,499,429,673
2063 4,335,535,778 104,127,473 352,258,518 214,000,000 670,385,992 3,665,149,787
2064 4,335,535,778 87,395,194 352,258,518 214,000,000 653,653,712 3,681,882,066
2065 4,335,535,778 70,662,914 352,258,518 214,000,000 636,921,432 3,698,614,346
2066 4,335,535,778 59,762,000 229,492,928 | 214,000,000 503,254,928 3,832,280,850
2067 4,335,535,778 48,861,086 229,492,928 | 214,000,000 492,354,014 3,843,181,764
2068 4,335,535,778 37,960,172 229,492,928 214,000,000 481,453,100 3,854,082,678
2069 4,335,535,778 27,059,258 229,492,928 | 214,000,000 470,552,186 3,864,983,593
2070 4,335,535,778 16,158,344 229,492,928 | 214,000,000 459,651,272 3,875,884,507
2071 4,335,535,778 12,118,758 85,043,914 214,000,000 311,162,672 4,024,373,107
2072 4,335,535,778 8,079,172 85,043,914 214,000,000 307,123,086 4,028,412,693
2073 4,335,535,778 4,039,586 85,043,914 | 214,000,000 303,083,500 4,032,452,278
2074 4,335,535,778 0 85,043,914 214,000,000 299,043,914 4,036,491,864
Financial IRR 10%

NPV @ 9.3 ADR 844,841,405.09
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5.2 DBP (using the Two Step Loan thru DBP and Tariff from Environmental + Sewer Charges)
Annex 13.B. 1 Phase 1

Phase 1 [Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal OM Total

2013 229,532,457 342,672,018 572,204,475 (572,204,475)
2014 1,217,337,541 342,672,018 1,560,009,559 (1,560,009,559)
2015 4,508,231,353 342,672,018 4,850,903,370 (4,850,903,370)
2016 1,042,816,590 342,672,018 1,385,488,608 (1,385,488,608)
2017 1,367,352,780 342,672,018 70,000,000 412,672,018 954,680,762
2018 1,367,352,780 342,672,018 70,000,000 412,672,018 954,680,762
2019 1,367,352,780 342,672,018 70,000,000 412,672,018 954,680,762
2020 1,367,352,780 342,672,018 70,000,000 412,672,018 954,680,762
2021 1,367,352,780 342,672,018 70,000,000 412,672,018 954,680,762
2022 1,367,352,780 342,672,018 70,000,000 412,672,018 954,680,762
2023 1,367,352,780 334,105,217 148,987,834 70,000,000 553,093,051 814,259,729
2024 1,367,352,780 325,538,417 148,987,834 70,000,000 544,526,251 822,826,529
2025 1,367,352,780 316,971,616 148,987,834 70,000,000 535,959,450 831,393,330
2026 1,367,352,780 308,404,816 148,987,834 70,000,000 527,392,650 839,960,130
2027 1,367,352,780 299,838,015 148,987,834 70,000,000 518,825,849 848,526,930
2028 1,367,352,780 291,271,215 148,987,834 70,000,000 510,259,049 857,093,731
2029 1,367,352,780 282,704,415 148,987,834 70,000,000 501,692,248 865,660,531
2030 1,367,352,780 274,137,614 148,987,834 70,000,000 493,125,448 874,227,332
2031 1,367,352,780 265,570,814 148,987,834 70,000,000 484,558,647 882,794,132
2032 1,367,352,780 257,004,013 148,987,834 70,000,000 475,991,847 891,360,933
2033 1,367,352,780 248,437,213 148,987,834 70,000,000 467,425,047 899,927,733
2034 1,367,352,780 239,870,412 148,987,834 70,000,000 458,858,246 908,494,534
2035 1,367,352,780 231,303,612 148,987,834 70,000,000 450,291,446 917,061,334
2036 1,367,352,780 222,736,811 148,987,834 70,000,000 441,724,645 925,628,134
2037 1,367,352,780 214,170,011 148,987,834 70,000,000 433,157,845 934,194,935
2038 1,367,352,780 205,603,211 148,987,834 70,000,000 424,591,044 942,761,735
2039 1,367,352,780 197,036,410 148,987,834 70,000,000 416,024,244 951,328,536
2040 1,367,352,780 188,469,610 148,987,834 70,000,000 407,457,443 959,895,336
2041 1,367,352,780 179,902,809 148,987,834 70,000,000 398,890,643 968,462,137
2042 1,367,352,780 171,336,009 148,987,834 70,000,000 390,323,843 977,028,937
2043 1,367,352,780 162,769,208 148,987,834 70,000,000 381,757,042 985,595,738
2044 1,367,352,780 154,202,408 148,987,834 70,000,000 373,190,242 994,162,538
2045 1,367,352,780 145,635,607 148,987,834 70,000,000 364,623,441 1,002,729,338
2046 1,367,352,780 137,068,807 148,987,834 70,000,000 356,056,641 1,011,296,139
2047 1,367,352,780 128,502,007 148,987,834 70,000,000 347,489,840 1,019,862,939
2048 1,367,352,780 119,935,206 148,987,834 70,000,000 338,923,040 1,028,429,740
2049 1,367,352,780 111,368,406 148,987,834 70,000,000 330,356,239 1,036,996,540
2050 1,367,352,780 102,801,605 148,987,834 70,000,000 321,789,439 1,045,563,341
2051 1,367,352,780 94,234,805 148,987,834 70,000,000 313,222,639 1,054,130,141
2052 1,367,352,780 85,668,004 148,987,834 70,000,000 304,655,838 1,062,696,941
2053 1,367,352,780 77,101,204 148,987,834 70,000,000 296,089,038 1,071,263,742
2054 1,367,352,780 68,534,404 148,987,834 70,000,000 287,522,237 1,079,830,542
2055 1,367,352,780 59,967,603 148,987,834 70,000,000 278,955,437 1,088,397,343
2056 1,367,352,780 51,400,803 148,987,834 70,000,000 270,388,636 1,096,964,143
2057 1,367,352,780 42,834,002 148,987,834 70,000,000 261,821,836 1,105,530,944
2058 1,367,352,780 34,267,202 148,987,834 70,000,000 253,255,036 1,114,097,744
2059 1,367,352,780 25,700,401 148,987,834 70,000,000 244,688,235 1,122,664,545
2060 1,367,352,780 17,133,601 148,987,834 70,000,000 236,121,435 1,131,231,345
2061 1,367,352,780 8,566,800 148,987,834 70,000,000 227,554,634 1,139,798,145
2062 1,367,352,780 0 148,987,834 70,000,000 218,987,834 1,148,364,946
Financial IRR 6%

NPV @ 9.3 ADR|  (1,461,794,400)
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Annex 13.B.2 Phase 2

Phase 2 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal OM Total

2017 574,376,057 | 282,360,857 856,736,914 (856,736,914)
2018 965,567,132 | 282,360,857 1,247,927,990 (1,247,927,990)
2019 3,960,207,346 | 282,360,857 4,242,568,203 (4,242,568,203)
2020 945,358,062 | 282,360,857 1,227,718,919 (1,227,718,919)
2021 1,238,376,225 282,360,857 60,000,000 342,360,857 896,015,368
2022 1,238,376,225 282,360,857 60,000,000 342,360,857 896,015,368
2023 1,238,376,225 282,360,857 60,000,000 342,360,857 896,015,368
2024 1,238,376,225 282,360,857 60,000,000 342,360,857 896,015,368
2025 1,238,376,225 282,360,857 60,000,000 342,360,857 896,015,368
2026 1,238,376,225 282,360,857 60,000,000 342,360,857 896,015,368
2027 1,238,376,225 275,301,836 122,765,590 | 60,000,000 458,067,426 780,308,799
2028 1,238,376,225 268,242,815 122,765,590 60,000,000 451,008,405 787,367,820
2029 1,238,376,225 261,183,793 122,765,590 | 60,000,000 443,949,383 794,426,842
2030 1,238,376,225 254,124,772 122,765,590 | 60,000,000 436,890,362 801,485,863
2031 1,238,376,225 247,065,750 122,765,590 | 60,000,000 429,831,340 808,544,885
2032 1,238,376,225 240,006,729 122,765,590 | 60,000,000 422,772,319 815,603,906
2033 1,238,376,225 232,947,707 122,765,590 60,000,000 415,713,298 822,662,928
2034 1,238,376,225 225,888,686 122,765,590 | 60,000,000 408,654,276 829,721,949
2035 1,238,376,225 218,829,664 122,765,590 60,000,000 401,595,255 836,780,970
2036 1,238,376,225 211,770,643 122,765,590 | 60,000,000 394,536,233 843,839,992
2037 1,238,376,225 204,711,622 122,765,590 | 60,000,000 387,477,212 850,899,013
2038 1,238,376,225 197,652,600 122,765,590 | 60,000,000 380,418,190 857,958,035
2039 1,238,376,225 190,593,579 122,765,590 | 60,000,000 373,359,169 865,017,056
2040 1,238,376,225 183,534,557 122,765,590 60,000,000 366,300,147 872,076,078
2041 1,238,376,225 176,475,536 122,765,590 | 60,000,000 359,241,126 879,135,099
2042 1,238,376,225 169,416,514 122,765,590 | 60,000,000 352,182,105 886,194,120
2043 1,238,376,225 162,357,493 122,765,590 | 60,000,000 345,123,083 893,253,142
2044 1,238,376,225 155,298,472 122,765,590 | 60,000,000 338,064,062 900,312,163
2045 1,238,376,225 148,239,450 122,765,590 60,000,000 331,005,040 907,371,185
2046 1,238,376,225 141,180,429 122,765,590 | 60,000,000 323,946,019 914,430,206
2047 1,238,376,225 134,121,407 122,765,590 | 60,000,000 316,886,997 921,489,228
2048 1,238,376,225 127,062,386 122,765,590 | 60,000,000 309,827,976 928,548,249
2049 1,238,376,225 120,003,364 122,765,590 | 60,000,000 302,768,955 935,607,271
2050 1,238,376,225 112,944,343 122,765,590 60,000,000 295,709,933 942,666,292
2051 1,238,376,225 105,885,322 122,765,590 | 60,000,000 288,650,912 949,725,313
2052 1,238,376,225 98,826,300 122,765,590 60,000,000 281,591,890 956,784,335
2053 1,238,376,225 91,767,279 122,765,590 | 60,000,000 274,532,869 963,843,356
2054 1,238,376,225 84,708,257 122,765,590 | 60,000,000 267,473,847 970,902,378
2055 1,238,376,225 77,649,236 122,765,590 | 60,000,000 260,414,826 977,961,399
2056 1,238,376,225 70,590,214 122,765,590 | 60,000,000 253,355,805 985,020,421
2057 1,238,376,225 63,531,193 122,765,590 60,000,000 246,296,783 992,079,442
2058 1,238,376,225 56,472,171 122,765,590 | 60,000,000 239,237,762 999,138,463
2059 1,238,376,225 49,413,150 122,765,590 | 60,000,000 232,178,740 1,006,197,485
2060 1,238,376,225 42,354,129 122,765,590 | 60,000,000 225,119,719 1,013,256,506
2061 1,238,376,225 35,295,107 122,765,590 | 60,000,000 218,060,697 1,020,315,528
2062 1,238,376,225 28,236,086 122,765,590 60,000,000 211,001,676 1,027,374,549
2063 1,238,376,225 21,177,064 122,765,590 | 60,000,000 203,942,654 1,034,433,571
2064 1,238,376,225 14,118,043 122,765,590 | 60,000,000 196,883,633 1,041,492,592
2065 1,238,376,225 7,059,021 122,765,590 | 60,000,000 189,824,612 1,048,551,613
2066 1,238,376,225 0 122,765,590 | 60,000,000 182,765,590 1,055,610,635
Financial IRR 10%

NPV @ 9,3 ADR 539,439,683
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Annex 13.B.3 Phase 3

Phase 3 _|Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal OM Total

2021 1,724,506,137 332,232,732 2,056,738,869 (2,056,738,869)
2022 883,696,518 332,232,732 1,215,929,250 (1,215,929,250)
2023 4,121,083,638 332,232,732 4,453,316,370 (4,453,316,370)
2024 965,045,270 332,232,732 1,297,278,002 (1,297,278,002)
2025 1,277,272,090 332,232,732 54,000,000 386,232,732 891,039,358
2026 1,277,272,090 332,232,732 54,000,000 386,232,732 891,039,358
2027 1,277,272,090 332,232,732 54,000,000 386,232,732 891,039,358
2028 1,277,272,090 332,232,732 54,000,000 386,232,732 891,039,358
2029 1,277,272,090 332,232,732 54,000,000 386,232,732 891,039,358
2030 1,277,272,090 332,232,732 54,000,000 386,232,732 891,039,358
2031 1,277,272,090 323,926,914 144,449,014 54,000,000 522,375,928 754,896,162
2032 1,277,272,090 315,621,096 144,449,014 54,000,000 514,070,110 763,201,981
2033 1,277,272,090 307,315,277 144,449,014 54,000,000 505,764,291 771,507,799
2034 1,277,272,090 299,009,459 144,449,014 54,000,000 497,458,473 779,813,617
2035 1,277,272,090 290,703,641 144,449,014 54,000,000 489,152,655 788,119,436
2036 1,277,272,090 282,397,822 144,449,014 54,000,000 480,846,836 796,425,254
2037 1,277,272,090 274,092,004 144,449,014 54,000,000 472,541,018 804,731,072
2038 1,277,272,090 265,786,186 144,449,014 54,000,000 464,235,200 813,036,890
2039 1,277,272,090 257,480,368 144,449,014 54,000,000 455,929,382 821,342,709
2040 1,277,272,090 249,174,549 144,449,014 54,000,000 447,623,563 829,648,527
2041 1,277,272,090 240,868,731 144,449,014 54,000,000 439,317,745 837,954,345
2042 1,277,272,090 232,562,913 144,449,014 54,000,000 431,011,927 846,260,164
2043 1,277,272,090 224,257,094 144,449,014 54,000,000 422,706,108 854,565,982
2044 1,277,272,090 215,951,276 144,449,014 54,000,000 414,400,290 862,871,800
2045 1,277,272,090 207,645,458 144,449,014 54,000,000 406,094,472 871,177,619
2046 1,277,272,090 199,339,639 144,449,014 54,000,000 397,788,653 879,483,437
2047 1,277,272,090 191,033,821 144,449,014 54,000,000 389,482,835 887,789,255
2048 1,277,272,090 182,728,003 144,449,014 54,000,000 381,177,017 896,095,073
2049 1,277,272,090 174,422,184 144,449,014 54,000,000 372,871,198 904,400,892
2050 1,277,272,090 166,116,366 144,449,014 54,000,000 364,565,380 912,706,710
2051 1,277,272,090 157,810,548 144,449,014 54,000,000 356,259,562 921,012,528
2052 1,277,272,090 149,504,730 144,449,014 54,000,000 347,953,744 929,318,347
2053 1,277,272,090 141,198,911 144,449,014 54,000,000 339,647,925 937,624,165
2054 1,277,272,090 132,893,093 144,449,014 54,000,000 331,342,107 945,929,983
2055 1,277,272,090 124,587,275 144,449,014 54,000,000 323,036,289 954,235,802
2056 1,277,272,090 116,281,456 144,449,014 54,000,000 314,730,470 962,541,620
2057 1,277,272,090 107,975,638 144,449,014 54,000,000 306,424,652 970,847,438
2058 1,277,272,090 99,669,820 144,449,014 54,000,000 298,118,834 979,153,257
2059 1,277,272,090 91,364,001 144,449,014 54,000,000 289,813,015 987,459,075
2060 1,277,272,090 83,058,183 144,449,014 54,000,000 281,507,197 995,764,893
2061 1,277,272,090 74,752,365 144,449,014 54,000,000 273,201,379 1,004,070,711
2062 1,277,272,090 66,446,546 144,449,014 54,000,000 264,895,560 1,012,376,530
2063 1,277,272,090 58,140,728 144,449,014 54,000,000 256,589,742 1,020,682,348
2064 1,277,272,090 49,834,910 144,449,014 54,000,000 248,283,924 1,028,988,166
2065 1,277,272,090 41,529,092 144,449,014 54,000,000 239,978,106 1,037,293,985
2066 1,277,272,090 33,223,273 144,449,014 54,000,000 231,672,287 1,045,599,803
2067 1,277,272,090 24,917,455 144,449,014 54,000,000 223,366,469 1,053,905,621
2068 1,277,272,090 16,611,637 144,449,014 54,000,000 215,060,651 1,062,211,440
2069 1,277,272,090 8,305,818 144,449,014 54,000,000 206,754,832 1,070,517,258
2070 1,277,272,090 0 144,449,014 54,000,000 198,449,014 1,078,823,076
Financial IRR 8%

NPV @ 9.3 ADR (941,115,857)
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Annex 13.B. 4 Phase 4

Phase 4 |Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal OM Total
2025 181,022,934 195,601,002 376,623,936.31 (376,623,936.31)
2026 537,265,678 195,601,002 732,866,679.83 (732,866,679.83)
2027 2,328,584,166 195,601,002 2,524,185,168.75 | (2,524,185,168.75)
2028 590,627,202 195,601,002 786,228,204.37 (786,228,204.37)
2029 452,534,683 195,601,002 30,000,000 225,601,002.28 226,933,681.09
2030 452,534,683 195,601,002 30,000,000 225,601,002.28 226,933,681.09
2031 452,534,683 195,601,002 30,000,000 225,601,002.28 226,933,681.09
2032 452,534,683 195,601,002 30,000,000 225,601,002.28 226,933,681.09
2033 452,534,683 195,601,002 30,000,000 225,601,002.28 226,933,681.09
2034 452,534,683 195,601,002 30,000,000 225,601,002.28 226,933,681.09
2035 452,534,683 190,710,977 85,043,914 | 30,000,000 305,754,891.26 146,779,792.11
2036 452,534,683 185,820,952 85,043,914 | 30,000,000 300,864,866.20 151,669,817.17
2037 452,534,683 180,930,927 85,043,914 | 30,000,000 295,974,841.14 156,559,842.23
2038 452,534,683 176,040,902 85,043,914 | 30,000,000 291,084,816.09 161,449,867.28
2039 452,534,683 171,150,877 85,043,914 | 30,000,000 286,194,791.03 166,339,892.34
2040 452,534,683 166,260,852 85,043,914 | 30,000,000 281,304,765.97 171,229,917.40
2041 452,534,683 161,370,827 85,043,914 | 30,000,000 276,414,740.92 176,119,942.45
2042 452,534,683 156,480,802 85,043,914 | 30,000,000 271,524,715.86 181,009,967.51
2043 452,534,683 151,590,777 85,043,914 | 30,000,000 266,634,690.80 185,899,992.57
2044 452,534,683 146,700,752 85,043,914 | 30,000,000 261,744,665.75 190,790,017.63
2045 452,534,683 141,810,727 85,043,914 | 30,000,000 256,854,640.69 195,680,042.68
2046 452,534,683 136,920,702 85,043,914 | 30,000,000 251,964,615.63 200,570,067.74
2047 452,534,683 132,030,677 85,043,914 | 30,000,000 247,074,590.57 205,460,092.80
2048 452,534,683 127,140,651 85,043,914 | 30,000,000 242,184,565.52 210,350,117.85
2049 452,534,683 122,250,626 85,043,914 | 30,000,000 237,294,540.46 215,240,142.91
2050 452,534,683 117,360,601 85,043,914 | 30,000,000 232,404,515.40 220,130,167.97
2051 452,534,683 112,470,576 85,043,914 | 30,000,000 227,514,490.35 225,020,193.02
2052 452,534,683 107,580,551 85,043,914 | 30,000,000 222,624,465.29 229,910,218.08
2053 452,534,683 102,690,526 85,043,914 | 30,000,000 217,734,440.23 234,800,243.14
2054 452,534,683 97,800,501 85,043,914 | 30,000,000 212,844,415.18 239,690,268.20
2055 452,534,683 92,910,476 85,043,914 | 30,000,000 207,954,390.12 244,580,293.25
2056 452,534,683 88,020,451 85,043,914 | 30,000,000 203,064,365.06 249,470,318.31
2057 452,534,683 83,130,426 85,043,914 | 30,000,000 198,174,340.00 254,360,343.37
2058 452,534,683 78,240,401 85,043,914 | 30,000,000 193,284,314.95 259,250,368.42
2059 452,534,683 73,350,376 85,043,914 | 30,000,000 188,394,289.89 264,140,393.48
2060 452,534,683 68,460,351 85,043,914 | 30,000,000 183,504,264.83 269,030,418.54
2061 452,534,683 63,570,326 85,043,914 | 30,000,000 178,614,239.78 273,920,443.60
2062 452,534,683 58,680,301 85,043,914 | 30,000,000 173,724,214.72 278,810,468.65
2063 452,534,683 53,790,276 85,043,914 | 30,000,000 168,834,189.66 283,700,493.71
2064 452,534,683 48,900,251 85,043,914 | 30,000,000 163,944,164.61 288,590,518.77
2065 452,534,683 44,010,226 85,043,914 | 30,000,000 159,054,139.55 293,480,543.82
2066 452,534,683 39,120,200 85,043,914 | 30,000,000 154,164,114.49 298,370,568.88
2067 452,534,683 34,230,175 85,043,914 | 30,000,000 149,274,089.43 303,260,593.94
2068 452,534,683 29,340,150 85,043,914 | 30,000,000 144,384,064.38 308,150,618.99
2069 452,534,683 24,450,125 85,043,914 | 30,000,000 139,494,039.32 313,040,644.05
2070 452,534,683 19,560,100 85,043,914 | 30,000,000 134,604,014.26 317,930,669.11
2071 452,534,683 14,670,075 85,043,914 | 30,000,000 129,713,989.21 322,820,694.17
2072 452,534,683 9,780,050 85,043,914 | 30,000,000 124,823,964.15 327,710,719.22
2073 452,534,683 4,890,025 85,043,914 | 30,000,000 119,933,939.09 332,600,744.28
2074 452,534,683 0 85,043,914 [ 30,000,000 115,043,914.04 337,490,769.34
Financial IRR 4.0%
NPV @ 9.3 ADR (2,080,985,773)
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Annex 13.B. 5 Overall Project

Overall Cash Inflow Cash Outflow Net Inflow
Project |Revenues Devt Cost Interest Principal OM Total

2013 - 229,532,457 342,672,018 572,204,475 (572,204,475)
2014 - 1,217,337,541 342,672,018 1,560,009,559 (1,560,009,559)
2015 - 4,508,231,353 342,672,018 4,850,903,370 (4,850,903,370)
2016 - 1,042,816,590 342,672,018 1,385,488,608 (1,385,488,608)
2017 1,367,352,780 574,376,057 625,032,875 70,000,000 1,269,408,932 97,943,848
2018 1,367,352,780 965,567,132 625,032,875 70,000,000 1,660,600,007 (293,247,228)
2019 1,367,352,780 3,960,207,346 625,032,875 70,000,000 4,655,240,221 (3,287,887,441)
2020 1,367,352,780 945,358,062 625,032,875 70,000,000 1,640,390,937 (273,038,157)
2021 2,515,648,315 1,724,506,137 957,265,607 130,000,000 2,811,771,744 (296,123,429)
2022 2,515,648,315 883,696,518 957,265,607 130,000,000 1,970,962,125 544,686,190
2023 2,515,648,315 4,121,083,638 948,698,807 148,987,834 | 130,000,000 5,348,770,278 (2,833,121,963)
2024 2,515,648,315 965,045,270 940,132,006 148,987,834 | 130,000,000 2,184,165,110 331,483,205
2025 3,883,001,095 181,022,934 | 1,127,166,208 148,987,834 | 184,000,000 1,641,176,976 2,241,824,119
2026 3,883,001,095 537,265,678 | 1,118,599,408 148,987,834 | 184,000,000 1,988,852,919 1,894,148,176
2027 3,883,001,095 2,328,584,166 | 1,102,973,586 271,753,424 | 184,000,000 3,887,311,176 (4,310,081)
2028 3,883,001,095 590,627,202 | 1,087,347,764 271,753,424 | 184,000,000 2,133,728,390 1,749,272,705
2029 3,883,001,095 1,071,721,942 271,753,424 | 214,000,000 1,557,475,366 2,325,525,729
2030 4,335,535,778 1,056,096,120 271,753,424 | 214,000,000 1,541,849,544 2,793,686,234
2031 4,335,535,778 1,032,164,480 416,202,438 | 214,000,000 1,662,366,918 2,673,168,860
2032 4,335,535,778 1,008,232,840 416,202,438 | 214,000,000 1,638,435,278 2,697,100,500
2033 4,335,535,778 984,301,200 416,202,438 | 214,000,000 1,614,503,638 2,721,032,141
2034 4,335,535,778 960,369,560 416,202,438 | 214,000,000 1,590,571,998 2,744,963,781
2035 4,335,535,778 931,547,894 501,246,352 | 214,000,000 1,646,794,246 2,688,741,532
2036 4,335,535,778 902,726,229 501,246,352 | 214,000,000 1,617,972,581 2,717,563,197
2037 4,335,535,778 873,904,564 501,246,352 | 214,000,000 1,589,150,916 2,746,384,863
2038 4,335,535,778 845,082,899 501,246,352 | 214,000,000 1,560,329,251 2,775,206,528
2039 4,335,535,778 816,261,233 501,246,352 | 214,000,000 1,531,507,585 2,804,028,193
2040 4,335,535,778 787,439,568 501,246,352 | 214,000,000 1,502,685,920 2,832,849,858
2041 4,335,535,778 758,617,903 501,246,352 | 214,000,000 1,473,864,255 2,861,671,523
2042 4,335,535,778 729,796,238 501,246,352 | 214,000,000 1,445,042,590 2,890,493,189
2043 4,335,535,778 700,974,572 501,246,352 | 214,000,000 1,416,220,924 2,919,314,854
2044 4,335,535,778 672,152,907 501,246,352 | 214,000,000 1,387,399,259 2,948,136,519
2045 4,335,535,778 643,331,242 501,246,352 | 214,000,000 1,358,577,594 2,976,958,184
2046 4,335,535,778 614,509,577 501,246,352 | 214,000,000 1,329,755,929 3,005,779,850
2047 4,335,535,778 585,687,911 501,246,352 | 214,000,000 1,300,934,263 3,034,601,515
2048 4,335,535,778 556,866,246 501,246,352 | 214,000,000 1,272,112,598 3,063,423,180
2049 4,335,535,778 528,044,581 501,246,352 | 214,000,000 1,243,290,933 3,092,244,845
2050 4,335,535,778 499,222,916 501,246,352 | 214,000,000 1,214,469,268 3,121,066,511
2051 4,335,535,778 470,401,251 501,246,352 | 214,000,000 1,185,647,603 3,149,888,176
2052 4,335,535,778 441,579,585 501,246,352 | 214,000,000 1,156,825,937 3,178,709,841
2053 4,335,535,778 412,757,920 501,246,352 | 214,000,000 1,128,004,272 3,207,531,506
2054 4,335,535,778 383,936,255 501,246,352 | 214,000,000 1,099,182,607 3,236,353,172
2055 4,335,535,778 355,114,590 501,246,352 | 214,000,000 1,070,360,942 3,265,174,837
2056 4,335,535,778 326,292,924 501,246,352 | 214,000,000 1,041,539,276 3,293,996,502
2057 4,335,535,778 297,471,259 501,246,352 | 214,000,000 1,012,717,611 3,322,818,167
2058 4,335,535,778 268,649,594 501,246,352 | 214,000,000 983,895,946 3,351,639,833
2059 4,335,535,778 239,827,929 501,246,352 | 214,000,000 955,074,281 3,380,461,498
2060 4,335,535,778 211,006,263 501,246,352 | 214,000,000 926,252,615 3,409,283,163
2061 4,335,535,778 182,184,598 501,246,352 | 214,000,000 897,430,950 3,438,104,828
2062 4,335,535,778 153,362,933 501,246,352 | 214,000,000 868,609,285 3,466,926,494
2063 4,335,535,778 133,108,068 352,258,518 | 214,000,000 699,366,586 3,636,169,192
2064 4,335,535,778 112,853,203 352,258,518 | 214,000,000 679,111,722 3,656,424,057
2065 4,335,535,778 92,598,338 352,258,518 | 214,000,000 658,856,857 3,676,678,922
2066 4,335,535,778 72,343,474 352,258,518 | 214,000,000 638,601,992 3,696,933,786
2067 4,335,535,778 59,147,630 229,492,928 | 214,000,000 502,640,558 3,832,895,220
2068 4,335,535,778 45,951,787 229,492,928 | 214,000,000 489,444,715 3,846,091,063
2069 4,335,535,778 32,755,944 229,492,928 | 214,000,000 476,248,872 3,859,286,907
2070 4,335,535,778 19,560,100 229,492,928 | 214,000,000 463,053,028 3,872,482,750
2071 4,335,535,778 14,670,075 85,043,914 | 214,000,000 313,713,989 4,021,821,789
2072 4,335,535,778 9,780,050 85,043,914 | 214,000,000 308,823,964 4,026,711,814
2073 4,335,535,778 4,890,025 85,043,914 | 214,000,000 303,933,939 4,031,601,839
2074 4,335,535,778 0 85,043,914 | 214,000,000 299,043,914 4,036,491,864
Financial IRR 9%

NPV @ 9.3 ADR (529,447,733.30)
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5.3 JICA

5.3.1 Direct Financing Scheme Standard Preferential Term
Annex 13.C.1 Phase 1

Phase 1 |Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal OM Total

2013 630,003,378 104,291,484 734,294,862 (734,294,862)
2014 958,225,741 104,291,484 1,062,517,225 (1,062,517,225)
2015 2,396,984,756 104,291,484 2,501,276,240 (2,501,276,240)
2016 2,787,049,283 104,291,484 2,891,340,766 (2,891,340,766)
2017 1,367,352,780 104,291,484 70,000,000 174,291,484 1,193,061,296
2018 1,367,352,780 104,291,484 70,000,000 174,291,484 1,193,061,296
2019 1,367,352,780 104,291,484 70,000,000 174,291,484 1,193,061,296
2020 1,367,352,780 104,291,484 70,000,000 174,291,484 1,193,061,296
2021 1,367,352,780 104,291,484 70,000,000 174,291,484 1,193,061,296
2022 1,367,352,780 104,291,484 70,000,000 174,291,484 1,193,061,296
2023 1,367,352,780 104,030,755 14,898,783 70,000,000 188,929,538 1,178,423,241
2024 1,367,352,780 103,770,026 14,898,783 70,000,000 188,668,810 1,178,683,970
2025 1,367,352,780 103,509,298 14,898,783 70,000,000 188,408,081 1,178,944,699
2026 1,367,352,780 103,248,569 14,898,783 70,000,000 188,147,352 1,179,205,427
2027 1,367,352,780 102,987,840 14,898,783 70,000,000 187,886,623 1,179,466,156
2028 1,367,352,780 102,727,111 14,898,783 70,000,000 187,625,895 1,179,726,885
2029 1,367,352,780 102,466,383 14,898,783 70,000,000 187,365,166 1,179,987,614
2030 1,367,352,780 102,205,654 14,898,783 70,000,000 187,104,437 1,180,248,342
2031 1,367,352,780 101,944,925 14,898,783 70,000,000 186,843,709 1,180,509,071
2032 1,367,352,780 101,684,197 14,898,783 70,000,000 186,582,980 1,180,769,800
2033 1,367,352,780 101,423,468 14,898,783 70,000,000 186,322,251 1,181,030,528
2034 1,367,352,780 101,162,739 14,898,783 70,000,000 186,061,522 1,181,291,257
2035 1,367,352,780 100,902,010 14,898,783 70,000,000 185,800,794 1,181,551,986
2036 1,367,352,780 100,641,282 14,898,783 70,000,000 185,540,065 1,181,812,715
2037 1,367,352,780 100,380,553 14,898,783 70,000,000 185,279,336 1,182,073,443
2038 1,367,352,780 100,119,824 14,898,783 70,000,000 185,018,608 1,182,334,172
2039 1,367,352,780 99,859,096 14,898,783 70,000,000 184,757,879 1,182,594,901
2040 1,367,352,780 99,598,367 14,898,783 70,000,000 184,497,150 1,182,855,629
2041 1,367,352,780 99,337,638 14,898,783 70,000,000 184,236,422 1,183,116,358
2042 1,367,352,780 99,076,909 14,898,783 70,000,000 183,975,693 1,183,377,087
2043 1,367,352,780 98,816,181 14,898,783 70,000,000 183,714,964 1,183,637,816
2044 1,367,352,780 98,555,452 14,898,783 70,000,000 183,454,235 1,183,898,544
2045 1,367,352,780 98,294,723 14,898,783 70,000,000 183,193,507 1,184,159,273
2046 1,367,352,780 98,033,995 14,898,783 70,000,000 182,932,778 1,184,420,002
2047 1,367,352,780 97,773,266 14,898,783 70,000,000 182,672,049 1,184,680,730
2048 1,367,352,780 97,512,537 14,898,783 70,000,000 182,411,321 1,184,941,459
2049 1,367,352,780 97,251,808 14,898,783 70,000,000 182,150,592 1,185,202,188
2050 1,367,352,780 96,991,080 14,898,783 70,000,000 181,889,863 1,185,462,917
2051 1,367,352,780 96,730,351 14,898,783 70,000,000 181,629,134 1,185,723,645
2052 1,367,352,780 96,469,622 14,898,783 70,000,000 181,368,406 1,185,984,374
2053 1,367,352,780 96,208,894 14,898,783 70,000,000 181,107,677 1,186,245,103
2054 1,367,352,780 95,948,165 14,898,783 70,000,000 180,846,948 1,186,505,831
2055 1,367,352,780 95,687,436 14,898,783 70,000,000 180,586,220 1,186,766,560
2056 1,367,352,780 95,426,708 14,898,783 70,000,000 180,325,491 1,187,027,289
2057 1,367,352,780 95,165,979 14,898,783 70,000,000 180,064,762 1,187,288,017
2058 1,367,352,780 94,905,250 14,898,783 70,000,000 179,804,033 1,187,548,746
2059 1,367,352,780 94,644,521 14,898,783 70,000,000 179,543,305 1,187,809,475
2060 1,367,352,780 94,383,793 14,898,783 70,000,000 179,282,576 1,188,070,204
Financial IRR 14%

NPV @ 9.3 ADR 3,557,057,031
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Annex 13.C.2 Phase 2

Phase 2 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal oM Total
2017 1,090,869,119 85,935,913 1,176,805,033 (1,176,805,033)
2018 1,226,342,517 85,935,913 1,312,278,430 (1,312,278,430)
2019 1,864,967,110 85,935,913 1,950,903,023 (1,950,903,023)
2020 2,049,347,570 85,935,913 2,135,283,483 (2,135,283,483)
2021 1,238,376,225 85,935,913 60,000,000 145,935,913 1,092,440,312
2022 1,238,376,225 85,935,913 60,000,000 145,935,913 1,092,440,312
2023 1,238,376,225 85,935,913 60,000,000 145,935,913 1,092,440,312
2024 1,238,376,225 85,935,913 60,000,000 145,935,913 1,092,440,312
2025 1,238,376,225 85,935,913 60,000,000 145,935,913 1,092,440,312
2026 1,238,376,225 85,935,913 60,000,000 145,935,913 1,092,440,312
2027 1,238,376,225 83,787,515 122,765,590 60,000,000 266,553,105 971,823,120
2028 1,238,376,225 81,639,117 122,765,590 60,000,000 264,404,708 973,971,517
2029 1,238,376,225 79,490,720 122,765,590 60,000,000 262,256,310 976,119,915
2030 1,238,376,225 77,342,322 122,765,590 60,000,000 260,107,912 978,268,313
2031 1,238,376,225 75,193,924 122,765,590 60,000,000 257,959,514 980,416,711
2032 1,238,376,225 73,045,526 122,765,590 60,000,000 255,811,116 982,565,109
2033 1,238,376,225 70,897,128 122,765,590 60,000,000 253,662,719 984,713,507
2034 1,238,376,225 68,748,731 122,765,590 60,000,000 251,514,321 986,861,904
2035 1,238,376,225 66,600,333 122,765,590 60,000,000 249,365,923 989,010,302
2036 1,238,376,225 64,451,935 122,765,590 60,000,000 247,217,525 991,158,700
2037 1,238,376,225 62,303,537 122,765,590 60,000,000 245,069,127 993,307,098
2038 1,238,376,225 60,155,139 122,765,590 60,000,000 242,920,729 995,455,496
2039 1,238,376,225 58,006,741 122,765,590 60,000,000 240,772,332 997,603,894
2040 1,238,376,225 55,858,344 122,765,590 60,000,000 238,623,934 999,752,291
2041 1,238,376,225 53,709,946 122,765,590 60,000,000 236,475,536 1,001,900,689
2042 1,238,376,225 51,561,548 122,765,590 60,000,000 234,327,138
2043 1,238,376,225 49,413,150 122,765,590 60,000,000 232,178,740
2044 1,238,376,225 47,264,752 122,765,590 60,000,000 230,030,342
2045 1,238,376,225 45,116,354 122,765,590 60,000,000 227,881,945
2046 1,238,376,225 42,967,957 122,765,590 60,000,000 225,733,547
2047 1,238,376,225 40,819,559 122,765,590 60,000,000 223,585,149
2048 1,238,376,225 38,671,161 122,765,590 60,000,000 221,436,751
2049 1,238,376,225 36,522,763 122,765,590 60,000,000 219,288,353
2050 1,238,376,225 34,374,365 122,765,590 60,000,000 217,139,955
2051 1,238,376,225 32,225,967 122,765,590 60,000,000 214,991,558
2052 1,238,376,225 30,077,570 122,765,590 60,000,000 212,843,160
2053 1,238,376,225 27,929,172 122,765,590 60,000,000 210,694,762
2054 1,238,376,225 25,780,774 122,765,590 60,000,000 208,546,364
2055 1,238,376,225 23,632,376 122,765,590 60,000,000 206,397,966
2056 1,238,376,225 21,483,978 122,765,590 60,000,000 204,249,568
2057 1,238,376,225 19,335,580 122,765,590 60,000,000 202,101,171
2058 1,238,376,225 17,187,183 122,765,590 60,000,000 199,952,773
2059 1,238,376,225 15,038,785 122,765,590 60,000,000 197,804,375
2060 1,238,376,225 12,890,387 122,765,590 60,000,000 195,655,977
2061 1,238,376,225 10,741,989 122,765,590 60,000,000 193,507,579
2062 1,238,376,225 8,593,591 122,765,590 60,000,000 191,359,181 1,047,017,044
2063 1,238,376,225 6,445,193 122,765,590 60,000,000 189,210,784 1,049,165,441
2064 1,238,376,225 4,296,796 122,765,590 60,000,000 187,062,386 1,051,313,839
2065 1,238,376,225 2,148,398 122,765,590 60,000,000 184,913,988 1,053,462,237
2066 1,238,376,225 0 122,765,590 60,000,000 182,765,590 1,055,610,635
Financial IRR 13%
NPV @ 9,3 ADR 1,884,943,314
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Annex 13.C.3 Phase 3

Phase 3 |Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal oM Total

2021 1,411,860,161 101,114,310 1,512,974,471 (1,512,974,471)
2022 1,524,824,718 101,114,310 1,625,939,028 (1,625,939,028)
2023 2,114,163,456 101,114,310 2,215,277,765 (2,215,277,765)
2024 2,284,256,928 101,114,310 2,385,371,237 (2,385,371,237)
2025 1,277,272,090 101,114,310 54,000,000 155,114,310 1,122,157,780
2026 1,277,272,090 101,114,310 54,000,000 155,114,310 1,122,157,780
2027 1,277,272,090 101,114,310 144,449,014 | 54,000,000 299,563,324 977,708,766
2028 1,277,272,090 101,114,310 144,449,014 | 54,000,000 299,563,324 977,708,766
2029 1,277,272,090 101,114,310 144,449,014 | 54,000,000 299,563,324 977,708,766
2030 1,277,272,090 101,114,310 144,449,014 | 54,000,000 299,563,324 977,708,766
2031 1,277,272,090 98,586,452 144,449,014 | 54,000,000 297,035,466 980,236,624
2032 1,277,272,090 96,058,594 144,449,014 | 54,000,000 294,507,608 982,764,482
2033 1,277,272,090 93,530,737 144,449,014 | 54,000,000 291,979,751 985,292,340
2034 1,277,272,090 91,002,879 144,449,014 | 54,000,000 289,451,893 987,820,197
2035 1,277,272,090 88,475,021 144,449,014 | 54,000,000 286,924,035 990,348,055
2036 1,277,272,090 85,947,163 144,449,014 | 54,000,000 284,396,177 992,875,913
2037 1,277,272,090 83,419,306 144,449,014 | 54,000,000 281,868,320 995,403,771
2038 1,277,272,090 80,891,448 144,449,014 | 54,000,000 279,340,462 997,931,628
2039 1,277,272,090 78,363,590 144,449,014 | 54,000,000 276,812,604 1,000,459,486
2040 1,277,272,090 75,835,732 144,449,014 | 54,000,000 274,284,746 1,002,987,344
2041 1,277,272,090 73,307,875 144,449,014 | 54,000,000 271,756,889 1,005,515,202
2042 1,277,272,090 70,780,017 144,449,014 | 54,000,000 269,229,031 1,008,043,059
2043 1,277,272,090 68,252,159 144,449,014 | 54,000,000 266,701,173 1,010,570,917
2044 1,277,272,090 65,724,301 144,449,014 | 54,000,000 264,173,315 1,013,098,775
2045 1,277,272,090 63,196,444 144,449,014 | 54,000,000 261,645,458 1,015,626,633
2046 1,277,272,090 60,668,586 144,449,014 | 54,000,000 259,117,600 1,018,154,490
2047 1,277,272,090 58,140,728 144,449,014 | 54,000,000 256,589,742 1,020,682,348
2048 1,277,272,090 55,612,870 144,449,014 | 54,000,000 254,061,884 1,023,210,206
2049 1,277,272,090 53,085,013 144,449,014 | 54,000,000 251,534,027 1,025,738,064
2050 1,277,272,090 50,557,155 144,449,014 | 54,000,000 249,006,169 1,028,265,921
2051 1,277,272,090 48,029,297 144,449,014 | 54,000,000 246,478,311 1,030,793,779
2052 1,277,272,090 45,501,439 144,449,014 | 54,000,000 243,950,453 1,033,321,637
2053 1,277,272,090 42,973,582 144,449,014 | 54,000,000 241,422,596 1,035,849,495
2054 1,277,272,090 40,445,724 144,449,014 | 54,000,000 238,894,738 1,038,377,352
2055 1,277,272,090 37,917,866 144,449,014 | 54,000,000 236,366,880 1,040,905,210
2056 1,277,272,090 35,390,008 144,449,014 | 54,000,000 233,839,022 1,043,433,068
2057 1,277,272,090 32,862,151 144,449,014 | 54,000,000 231,311,165 1,045,960,926
2058 1,277,272,090 30,334,293 144,449,014 | 54,000,000 228,783,307 1,048,488,783
2059 1,277,272,090 27,806,435 144,449,014 | 54,000,000 226,255,449 1,051,016,641
2060 1,277,272,090 25,278,577 144,449,014 | 54,000,000 223,727,591 1,053,544,499
2061 1,277,272,090 22,750,720 144,449,014 | 54,000,000 221,199,734 1,056,072,357
2062 1,277,272,090 20,222,862 144,449,014 | 54,000,000 218,671,876 1,058,600,214
2063 1,277,272,090 17,695,004 144,449,014 | 54,000,000 216,144,018 1,061,128,072
2064 1,277,272,090 15,167,146 144,449,014 | 54,000,000 213,616,161 1,063,655,930
2065 1,277,272,090 12,639,289 144,449,014 | 54,000,000 211,088,303 1,066,183,788
2066 1,277,272,090 10,111,431 144,449,014 | 54,000,000 208,560,445 1,068,711,645
2067 1,277,272,090 7,583,573 192,598,685 [ 54,000,000 254,182,259 1,023,089,832
2068 1,277,272,090 5,055,715 192,598,685 | 54,000,000 251,654,401 1,025,617,689
2069 1,277,272,090 2,527,858 192,598,685 | 54,000,000 249,126,543 1,028,145,547
2070 1,277,272,090 0 192,598,685 | 54,000,000 246,598,685 1,030,673,405
Financial IRR 11%

NPV @ 9.3 ADR 1,551,338,576
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Annex 13.C.4 Phase 4

Phase 4 |Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal oM Total

2025 985,556,072 59,530,740 1,045,086,812.20 (1,045,086,812.20)
2026 1,028,778,245 59,530,740 1,088,308,984.56 (1,088,308,984.56)
2027 1,218,512,621 59,530,740 1,278,043,360.79 (1,278,043,360.79)
2028 1,280,153,062 59,530,740 1,339,683,801.75 (1,339,683,801.75)
2029 452,534,683 59,530,740 30,000,000 89,530,739.82 363,003,943.55
2030 452,534,683 59,530,740 30,000,000 89,530,739.82 363,003,943.55
2031 452,534,683 59,530,740 30,000,000 89,530,739.82 363,003,943.55
2032 452,534,683 59,530,740 30,000,000 89,530,739.82 363,003,943.55
2033 452,534,683 59,530,740 30,000,000 89,530,739.82 363,003,943.55
2034 452,534,683 59,530,740 30,000,000 89,530,739.82 363,003,943.55
2035 452,534,683 58,042,471 85,043,914 30,000,000 173,086,385.36 279,448,298.01
2036 452,534,683 56,554,203 85,043,914 30,000,000 171,598,116.87 280,936,566.50
2037 452,534,683 55,065,934 85,043,914 30,000,000 170,109,848.37 282,424,835.00
2038 452,534,683 53,577,666 85,043,914 30,000,000 168,621,579.88 283,913,103.49
2039 452,534,683 52,089,397 85,043,914 30,000,000 167,133,311.38 285,401,371.99
2040 452,534,683 50,601,129 85,043,914 30,000,000 165,645,042.89 286,889,640.49
2041 452,534,683 49,112,860 85,043,914 30,000,000 164,156,774.39 288,377,908.98
2042 452,534,683 47,624,592 85,043,914 30,000,000 162,668,505.89 289,866,177.48
2043 452,534,683 46,136,323 85,043,914 30,000,000 161,180,237.40 291,354,445.97
2044 452,534,683 44,648,055 85,043,914 30,000,000 159,691,968.90 292,842,714.47
2045 452,534,683 43,159,786 85,043,914 30,000,000 158,203,700.41 294,330,982.96
2046 452,534,683 41,671,518 85,043,914 30,000,000 156,715,431.91 295,819,251.46
2047 452,534,683 40,183,249 85,043,914 30,000,000 155,227,163.42 297,307,519.95
2048 452,534,683 38,694,981 85,043,914 30,000,000 153,738,894.92 298,795,788.45
2049 452,534,683 37,206,712 85,043,914 30,000,000 152,250,626.43 300,284,056.95
2050 452,534,683 35,718,444 85,043,914 30,000,000 150,762,357.93 301,772,325.44
2051 452,534,683 34,230,175 85,043,914 30,000,000 149,274,089.43 303,260,593.94
2052 452,534,683 32,741,907 85,043,914 30,000,000 147,785,820.94 304,748,862.43
2053 452,534,683 31,253,638 85,043,914 30,000,000 146,297,552.44 306,237,130.93
2054 452,534,683 29,765,370 85,043,914 30,000,000 144,809,283.95 307,725,399.42
2055 452,534,683 28,277,101 85,043,914 30,000,000 143,321,015.45 309,213,667.92
2056 452,534,683 26,788,833 85,043,914 30,000,000 141,832,746.96 310,701,936.42
2057 452,534,683 25,300,564 85,043,914 30,000,000 140,344,478.46 312,190,204.91
2058 452,534,683 23,812,296 85,043,914 30,000,000 138,856,209.96 313,678,473.41
2059 452,534,683 22,324,027 85,043,914 30,000,000 137,367,941.47 315,166,741.90
2060 452,534,683 20,835,759 85,043,914 30,000,000 135,879,672.97 316,655,010.40
2061 452,534,683 19,347,490 85,043,914 30,000,000 134,391,404.48 318,143,278.89
2062 452,534,683 17,859,222 85,043,914 30,000,000 132,903,135.98 319,631,547.39
2063 452,534,683 16,370,953 85,043,914 30,000,000 131,414,867.49 321,119,815.88
2064 452,534,683 14,882,685 85,043,914 30,000,000 129,926,598.99 322,608,084.38
2065 452,534,683 13,394,416 85,043,914 30,000,000 128,438,330.50 324,096,352.88
2066 452,534,683 11,906,148 85,043,914 30,000,000 126,950,062.00 325,584,621.37
2067 452,534,683 10,417,879 85,043,914 30,000,000 125,461,793.50 327,072,889.87
2068 452,534,683 8,929,611 85,043,914 30,000,000 123,973,525.01 328,561,158.36
2069 452,534,683 7,441,342 85,043,914 30,000,000 122,485,256.51 330,049,426.86
2070 452,534,683 5,953,074 85,043,914 30,000,000 120,996,988.02 331,537,695.35
2071 452,534,683 4,464,805 85,043,914 30,000,000 119,508,719.52 333,025,963.85
2072 452,534,683 2,976,537 85,043,914 30,000,000 118,020,451.03 334,514,232.35
2073 452,534,683 1,488,268 85,043,914 30,000,000 116,532,182.53 336,002,500.84
2074 452,534,683 0 85,043,914 30,000,000 115,043,914.04 337,490,769.34
Financial IRR 6%

NPV @ 9.3 ADR| (1,522,473,540)
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Annex 13.C.5 Overall Project Financial Analysis

Overall Cash Inflow Cash Outflow Net Inflow
Project Revenues Devt Cost Interest Principal oM Total

2013 - 630,003,378 104,291,484 734,294,862 (734,294,862)
2014 - 958,225,741 104,291,484 1,062,517,225 (1,062,517,225)
2015 - 2,396,984,756 104,291,484 2,501,276,240 (2,501,276,240)
2016 - 2,787,049,283 104,291,484 2,891,340,766 (2,891,340,766)
2017 1,367,352,780 1,090,869,119 190,227,397 70,000,000 1,351,096,516 16,256,263
2018 1,367,352,780 1,226,342,517 190,227,397 70,000,000 1,486,569,913 (119,217,134)
2019 1,367,352,780 1,864,967,110 190,227,397 70,000,000 2,125,194,507 (757,841,727)
2020 1,367,352,780 2,049,347,570 190,227,397 70,000,000 2,309,574,967 (942,222,187)
2021 2,515,648,315 1,411,860,161 291,341,707 130,000,000 1,833,201,868 682,446,447
2022 2,515,648,315 1,524,824,718 291,341,707 130,000,000 1,946,166,425 569,481,890
2023 2,515,648,315 2,114,163,456 291,080,978 14,898,783 | 130,000,000 2,550,143,217 (34,494,902)
2024 2,515,648,315 2,284,256,928 290,820,249 14,898,783 | 130,000,000 2,719,975,960 (204,327,645)
2025 3,883,001,095 985,556,072 350,090,260 14,898,783 | 184,000,000 1,534,545,116 2,348,455,979
2026 3,883,001,095 1,028,778,245 349,829,532 14,898,783 184,000,000 1,577,506,560 2,305,494,535
2027 3,883,001,095 1,218,512,621 347,420,405 | 137,664,374 | 184,000,000 1,887,597,400 1,995,403,695
2028 3,883,001,095 1,280,153,062 345,011,278 137,664,374 184,000,000 1,946,828,714 1,936,172,381
2029 3,883,001,095 342,602,152 137,664,374 214,000,000 694,266,526 3,188,734,570
2030 4,335,535,778 340,193,025 137,664,374 214,000,000 691,857,399 3,643,678,379
2031 4,335,535,778 335,256,041 282,113,388 214,000,000 831,369,429 3,504,166,350
2032 4,335,535,778 330,319,057 282,113,388 214,000,000 826,432,444 3,509,103,334
2033 4,335,535,778 325,382,073 282,113,388 214,000,000 821,495,460 3,514,040,318
2034 4,335,535,778 320,445,088 282,113,388 214,000,000 816,558,476 3,518,977,303
2035 4,335,535,778 314,019,836 | 367,157,302 | 214,000,000 895,177,137 3,440,358,641
2036 4,335,535,778 307,594,583 | 367,157,302 | 214,000,000 888,751,884 3,446,783,894
2037 4,335,535,778 301,169,330 [ 367,157,302 | 214,000,000 882,326,632 3,453,209,147
2038 4,335,535,778 294,744,077 367,157,302 214,000,000 875,901,379 3,459,634,400
2039 4,335,535,778 288,318,824 367,157,302 214,000,000 869,476,126 3,466,059,652
2040 4,335,535,778 281,893,572 367,157,302 214,000,000 863,050,873 3,472,484,905
2041 4,335,535,778 275,468,319 367,157,302 214,000,000 856,625,620 3,478,910,158
2042 4,335,535,778 269,043,066 367,157,302 214,000,000 850,200,368 3,485,335,411
2043 4,335,535,778 262,617,813 367,157,302 214,000,000 843,775,115 3,491,760,663
2044 4,335,535,778 256,192,561 367,157,302 214,000,000 837,349,862 3,498,185,916
2045 4,335,535,778 249,767,308 367,157,302 214,000,000 830,924,609 3,504,611,169
2046 4,335,535,778 243,342,055 | 367,157,302 | 214,000,000 824,499,357 3,511,036,422
2047 4,335,535,778 236,916,802 [ 367,157,302 | 214,000,000 818,074,104 3,517,461,675
2048 4,335,535,778 230,491,549 | 367,157,302 | 214,000,000 811,648,851 3,523,886,927
2049 4,335,535,778 224,066,297 | 367,157,302 | 214,000,000 805,223,598 3,530,312,180
2050 4,335,535,778 217,641,044 367,157,302 214,000,000 798,798,345 3,536,737,433
2051 4,335,535,778 211,215,791 367,157,302 214,000,000 792,373,093 3,543,162,686
2052 4,335,535,778 204,790,538 367,157,302 214,000,000 785,947,840 3,549,587,938
2053 4,335,535,778 198,365,285 367,157,302 214,000,000 779,522,587 3,556,013,191
2054 4,335,535,778 191,940,033 367,157,302 214,000,000 773,097,334 3,562,438,444
2055 4,335,535,778 185,514,780 367,157,302 214,000,000 766,672,082 3,568,863,697
2056 4,335,535,778 179,089,527 367,157,302 214,000,000 760,246,829 3,575,288,950
2057 4,335,535,778 172,664,274 367,157,302 214,000,000 753,821,576 3,581,714,202
2058 4,335,535,778 166,239,022 | 367,157,302 | 214,000,000 747,396,323 3,588,139,455
2059 4,335,535,778 159,813,769 | 367,157,302 | 214,000,000 740,971,070 3,594,564,708
2060 4,335,535,778 153,388,516 | 367,157,302 | 214,000,000 734,545,818 3,600,989,961
2061 4,335,535,778 146,963,263 | 367,157,302 | 214,000,000 728,120,565 3,607,415,214
2062 4,335,535,778 140,538,010 | 367,157,302 | 214,000,000 721,695,312 3,613,840,466
2063 4,335,535,778 40,511,151 352,258,518 214,000,000 606,769,669 3,728,766,109
2064 4,335,535,778 34,346,627 | 352,258,518 | 214,000,000 600,605,145 3,734,930,633
2065 4,335,535,778 28,182,103 352,258,518 214,000,000 594,440,621 3,741,095,157
2066 4,335,535,778 22,017,579 352,258,518 214,000,000 588,276,097 3,747,259,681
2067 4,335,535,778 18,001,453 229,492,928 214,000,000 461,494,381 3,874,041,398
2068 4,335,535,778 13,985,326 229,492,928 214,000,000 457,478,255 3,878,057,524
2069 4,335,535,778 9,969,200 229,492,928 214,000,000 453,462,128 3,882,073,650
2070 4,335,535,778 5,953,074 229,492,928 214,000,000 449,446,002 3,886,089,776
2071 4,335,535,778 4,464,805 85,043,914 | 214,000,000 303,508,720 4,032,027,059
2072 4,335,535,778 2,976,537 85,043,914 | 214,000,000 302,020,451 4,033,515,327
2073 4,335,535,778 1,488,268 85,043,914 | 214,000,000 300,532,183 4,035,003,596
2074 4,335,535,778 0 85,043,914 | 214,000,000 299,043,914 4,036,491,864
Financial IRR 13%)

NPV @ 9.3 ADR|  5,822,972,230
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5.3.2 Direct Loan Scheme-Option 1 and Tariff based on Environmental and Sewer Charges
Annex 13.D .1 Phase 1

Phase 1 |Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal oM Total

2013 630,003,378 98,331,970 728,335,348 (728,335,348)
2014 958,225,741 98,331,970 1,056,557,712 (1,056,557,712)
2015 2,396,984,756 98,331,970 2,495,316,726 (2,495,316,726)
2016 2,787,049,283 98,331,970 2,885,381,253 (2,885,381,253)
2017 1,367,352,780 98,331,970 70,000,000 168,331,970 1,199,020,809
2018 1,367,352,780 98,331,970 70,000,000 168,331,970 1,199,020,809
2019 1,367,352,780 98,331,970 70,000,000 168,331,970 1,199,020,809
2020 1,367,352,780 98,331,970 70,000,000 168,331,970 1,199,020,809
2021 1,367,352,780 98,331,970 70,000,000 168,331,970 1,199,020,809
2022 1,367,352,780 98,331,970 70,000,000 168,331,970 1,199,020,809
2023 1,367,352,780 95,054,238 198,650,445 70,000,000 363,704,683 1,003,648,097
2024 1,367,352,780 91,776,506 198,650,445 70,000,000 360,426,951 1,006,925,829
2025 1,367,352,780 88,498,773 198,650,445 70,000,000 357,149,218 1,010,203,561
2026 1,367,352,780 85,221,041 198,650,445 70,000,000 353,871,486 1,013,481,294
2027 1,367,352,780 81,943,309 198,650,445 70,000,000 350,593,754 1,016,759,026
2028 1,367,352,780 78,665,576 198,650,445 70,000,000 347,316,021 1,020,036,758
2029 1,367,352,780 75,387,844 198,650,445 70,000,000 344,038,289 1,023,314,491
2030 1,367,352,780 72,110,112 198,650,445 70,000,000 340,760,557 1,026,592,223
2031 1,367,352,780 68,832,379 198,650,445 70,000,000 337,482,824 1,029,869,955
2032 1,367,352,780 65,554,647 198,650,445 70,000,000 334,205,092 1,033,147,688
2033 1,367,352,780 62,276,915 198,650,445 70,000,000 330,927,360 1,036,425,420
2034 1,367,352,780 58,999,182 198,650,445 70,000,000 327,649,627 1,039,703,152
2035 1,367,352,780 55,721,450 198,650,445 70,000,000 324,371,895 1,042,980,885
2036 1,367,352,780 52,443,717 198,650,445 70,000,000 321,094,162 1,046,258,617
2037 1,367,352,780 49,165,985 198,650,445 70,000,000 317,816,430 1,049,536,350
2038 1,367,352,780 45,888,253 198,650,445 70,000,000 314,538,698 1,052,814,082
2039 1,367,352,780 42,610,520 198,650,445 70,000,000 311,260,965 1,056,091,814
2040 1,367,352,780 39,332,788 198,650,445 70,000,000 307,983,233 1,059,369,547
2041 1,367,352,780 36,055,056 198,650,445 70,000,000 304,705,501 1,062,647,279
2042 1,367,352,780 32,777,323 198,650,445 70,000,000 301,427,768 1,065,925,011
2043 1,367,352,780 29,499,591 198,650,445 70,000,000 298,150,036 1,069,202,744
2044 1,367,352,780 26,221,859 198,650,445 70,000,000 294,872,304 1,072,480,476
2045 1,367,352,780 22,944,126 198,650,445 70,000,000 291,594,571 1,075,758,208
2046 1,367,352,780 19,666,394 198,650,445 70,000,000 288,316,839 1,079,035,941
2047 1,367,352,780 16,388,662 198,650,445 70,000,000 285,039,107 1,082,313,673
2048 1,367,352,780 13,110,929 198,650,445 70,000,000 281,761,374 1,085,591,405
2049 1,367,352,780 9,833,197 198,650,445 70,000,000 278,483,642 1,088,869,138
2050 1,367,352,780 6,555,465 198,650,445 70,000,000 275,205,910 1,092,146,870
2051 1,367,352,780 3,277,732 198,650,445 70,000,000 271,928,177 1,095,424,602
Financial IRR 14%

NPV @ 9.3 ADR 2,691,417,251
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Annex 13.D .2 Phase 2

Phase 2 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal oM Total
2017 1,090,869,119 81,025,290 1,171,894,409 (1,171,894,409)
2018 1,226,342,517 81,025,290 1,307,367,806 (1,307,367,806)
2019 1,864,967,110 81,025,290 1,945,992,399 (1,945,992,399)
2020 2,049,347,570 81,025,290 2,130,372,859 (2,130,372,859)
2021 1,238,376,225 81,025,290 60,000,000 141,025,290 1,097,350,936
2022 1,238,376,225 81,025,290 60,000,000 141,025,290 1,097,350,936
2023 1,238,376,225 81,025,290 60,000,000 141,025,290 1,097,350,936
2024 1,238,376,225 81,025,290 60,000,000 141,025,290 1,097,350,936
2025 1,238,376,225 81,025,290 60,000,000 141,025,290 1,097,350,936
2026 1,238,376,225 81,025,290 60,000,000 141,025,290 1,097,350,936
2027 1,238,376,225 78,324,447 163,687,454 60,000,000 302,011,900 936,364,325
2028 1,238,376,225 75,623,604 163,687,454 60,000,000 299,311,057 939,065,168
2029 1,238,376,225 72,922,761 163,687,454 60,000,000 296,610,214 941,766,011
2030 1,238,376,225 70,221,918 163,687,454 60,000,000 293,909,371 944,466,854
2031 1,238,376,225 67,521,075 163,687,454 60,000,000 291,208,528 947,167,697
2032 1,238,376,225 64,820,232 163,687,454 60,000,000 288,507,685 949,868,540
2033 1,238,376,225 62,119,389 163,687,454 60,000,000 285,806,842 952,569,383
2034 1,238,376,225 59,418,546 163,687,454 60,000,000 283,105,999 955,270,226
2035 1,238,376,225 56,717,703 163,687,454 60,000,000 280,405,156 957,971,069
2036 1,238,376,225 54,016,860 163,687,454 60,000,000 277,704,313 960,671,912
2037 1,238,376,225 51,316,017 163,687,454 60,000,000 275,003,470 963,372,755
2038 1,238,376,225 48,615,174 163,687,454 60,000,000 272,302,627 966,073,598
2039 1,238,376,225 45,914,331 163,687,454 60,000,000 269,601,784 968,774,441
2040 1,238,376,225 43,213,488 163,687,454 60,000,000 266,900,941 971,475,284
2041 1,238,376,225 40,512,645 163,687,454 60,000,000 264,200,098 974,176,127
2042 1,238,376,225 37,811,802 163,687,454 60,000,000 261,499,255
2043 1,238,376,225 35,110,959 163,687,454 60,000,000 258,798,412
2044 1,238,376,225 32,410,116 163,687,454 60,000,000 256,097,569
2045 1,238,376,225 29,709,273 163,687,454 60,000,000 253,396,726
2046 1,238,376,225 27,008,430 163,687,454 60,000,000 250,695,883
2047 1,238,376,225 24,307,587 163,687,454 60,000,000 247,995,040
2048 1,238,376,225 21,606,744 163,687,454 60,000,000 245,294,197
2049 1,238,376,225 18,905,901 163,687,454 60,000,000 242,593,354
2050 1,238,376,225 16,205,058 163,687,454 60,000,000 239,892,511
2051 1,238,376,225 13,504,215 163,687,454 60,000,000 237,191,668
2052 1,238,376,225 10,803,372 163,687,454 60,000,000 234,490,826 1,003,885,400
2053 1,238,376,225 8,102,529 163,687,454 60,000,000 231,789,983 1,006,586,243
2054 1,238,376,225 5,401,686 163,687,454 60,000,000 229,089,140 1,009,287,086
2055 1,238,376,225 2,700,843 163,687,454 60,000,000 226,388,297 1,011,987,929
2056 1,238,376,225 0 163,687,454 60,000,000 223,687,454 1,014,688,772
Financial IRR 13%
NPV @ 9,3 ADR 1,951,571,981

AN3-53




Annex 13.D .3 Phase 3

Phase 3 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal oM Total
2021 1,411,860,161 95,336,349 1,507,196,511 (1,507,196,511)
2022 1,524,824,718 95,336,349 1,620,161,068 (1,620,161,068)
2023 2,114,163,456 95,336,349 2,209,499,805 (2,209,499,805)
2024 2,284,256,928 95,336,349 2,379,593,277 (2,379,593,277)
2025 1,277,272,090 95,336,349 54,000,000 149,336,349 1,127,935,741
2026 1,277,272,090 95,336,349 54,000,000 149,336,349 1,127,935,741
2027 1,277,272,090 95,336,349 192,598,685 54,000,000 341,935,035 935,337,056
2028 1,277,272,090 95,336,349 192,598,685 54,000,000 341,935,035 935,337,056
2029 1,277,272,090 95,336,349 192,598,685 54,000,000 341,935,035 935,337,056
2030 1,277,272,090 95,336,349 192,598,685 54,000,000 341,935,035 935,337,056
2031 1,277,272,090 92,158,471 192,598,685 54,000,000 338,757,156 938,514,934
2032 1,277,272,090 88,980,593 192,598,685 54,000,000 335,579,278 941,692,812
2033 1,277,272,090 85,802,714 192,598,685 54,000,000 332,401,400 944,870,691
2034 1,277,272,090 82,624,836 192,598,685 54,000,000 329,223,521 948,048,569
2035 1,277,272,090 79,446,958 192,598,685 54,000,000 326,045,643 951,226,447
2036 1,277,272,090 76,269,079 192,598,685 54,000,000 322,867,765 954,404,325
2037 1,277,272,090 73,091,201 192,598,685 54,000,000 319,689,886 957,582,204
2038 1,277,272,090 69,913,323 192,598,685 54,000,000 316,512,008 960,760,082
2039 1,277,272,090 66,735,444 192,598,685 54,000,000 313,334,130 963,937,960
2040 1,277,272,090 63,557,566 192,598,685 54,000,000 310,156,252 967,115,839
2041 1,277,272,090 60,379,688 192,598,685 54,000,000 306,978,373 970,293,717
2042 1,277,272,090 57,201,810 192,598,685 54,000,000 303,800,495 973,471,595
2043 1,277,272,090 54,023,931 192,598,685 54,000,000 300,622,617 976,649,474
2044 1,277,272,090 50,846,053 192,598,685 54,000,000 297,444,738 979,827,352
2045 1,277,272,090 47,668,175 192,598,685 54,000,000 294,266,860 983,005,230
2046 1,277,272,090 44,490,296 192,598,685 54,000,000 291,088,982 986,183,109
2047 1,277,272,090 41,312,418 192,598,685 54,000,000 287,911,103 989,360,987
2048 1,277,272,090 38,134,540 192,598,685 54,000,000 284,733,225 992,538,865
2049 1,277,272,090 34,956,661 192,598,685 54,000,000 281,555,347 995,716,744
2050 1,277,272,090 31,778,783 192,598,685 54,000,000 278,377,468 998,894,622
2051 1,277,272,090 28,600,905 192,598,685 54,000,000 275,199,590 1,002,072,500
2052 1,277,272,090 25,423,026 192,598,685 54,000,000 272,021,712 1,005,250,378
2053 1,277,272,090 22,245,148 192,598,685 54,000,000 268,843,834 1,008,428,257
2054 1,277,272,090 19,067,270 192,598,685 54,000,000 265,665,955 1,011,606,135
2055 1,277,272,090 15,889,392 192,598,685 54,000,000 262,488,077 1,014,784,013
2056 1,277,272,090 12,711,513 192,598,685 54,000,000 259,310,199 1,017,961,892
2057 1,277,272,090 9,533,635 192,598,685 54,000,000 256,132,320 1,021,139,770
2058 1,277,272,090 6,355,757 192,598,685 54,000,000 252,954,442 1,024,317,648
2059 1,277,272,090 3,177,878 192,598,685 54,000,000 249,776,564 1,027,495,527
2060 1,277,272,090 (0) 192,598,685 54,000,000 246,598,685 1,030,673,405
Financial IRR 11%
NPV @ 9.3 ADR 1,121,765,221
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Annex 13.D .4 Phase 4

Phase 4 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal oM Total

2025 985,556,072 56,128,983 1,041,685,055.64 (1,041,685,055.64)
2026 1,028,778,245 56,128,983 1,084,907,228.00 (1,084,907,228.00)
2027 1,218,512,621 56,128,983 1,274,641,604.23 (1,274,641,604.23)
2028 1,280,153,062 56,128,983 1,336,282,045.19 (1,336,282,045.19)
2029 452,534,683 56,128,983 30,000,000 86,128,983.26 366,405,700.11
2030 452,534,683 56,128,983 30,000,000 86,128,983.26 366,405,700.11
2031 452,534,683 56,128,983 30,000,000 86,128,983.26 366,405,700.11
2032 452,534,683 56,128,983 30,000,000 86,128,983.26 366,405,700.11
2033 452,534,683 56,128,983 30,000,000 86,128,983.26 366,405,700.11
2034 452,534,683 56,128,983 30,000,000 86,128,983.26 366,405,700.11
2035 452,534,683 54,258,017 113,391,885 | 30,000,000 197,649,902.53 254,884,780.84
2036 452,534,683 52,387,051 113,391,885 | 30,000,000 195,778,936.43 256,755,746.95
2037 452,534,683 50,516,085 113,391,885 30,000,000 193,907,970.32 258,626,713.05
2038 452,534,683 48,645,119 113,391,885 | 30,000,000 192,037,004.21 260,497,679.16
2039 452,534,683 46,774,153 113,391,885 | 30,000,000 190,166,038.10 262,368,645.27
2040 452,534,683 44,903,187 113,391,885 | 30,000,000 188,295,071.99 264,239,611.38
2041 452,534,683 43,032,221 113,391,885 | 30,000,000 186,424,105.88 266,110,577.49
2042 452,534,683 41,161,254 113,391,885 | 30,000,000 184,553,139.77 267,981,543.60
2043 452,534,683 39,290,288 113,391,885 | 30,000,000 182,682,173.66 269,852,509.71
2044 452,534,683 37,419,322 113,391,885 | 30,000,000 180,811,207.56 271,723,475.82
2045 452,534,683 35,548,356 113,391,885 | 30,000,000 178,940,241.45 273,594,441.92
2046 452,534,683 33,677,390 113,391,885 | 30,000,000 177,069,275.34 275,465,408.03
2047 452,534,683 31,806,424 113,391,885 30,000,000 175,198,309.23 277,336,374.14
2048 452,534,683 29,935,458 113,391,885 | 30,000,000 173,327,343.12 279,207,340.25
2049 452,534,683 28,064,492 113,391,885 | 30,000,000 171,456,377.01 281,078,306.36
2050 452,534,683 26,193,526 113,391,885 | 30,000,000 169,585,410.90 282,949,272.47
2051 452,534,683 24,322,559 113,391,885 | 30,000,000 167,714,444.79 284,820,238.58
2052 452,534,683 22,451,593 113,391,885 30,000,000 165,843,478.69 286,691,204.69
2053 452,534,683 20,580,627 113,391,885 | 30,000,000 163,972,512.58 288,562,170.79
2054 452,534,683 18,709,661 113,391,885 | 30,000,000 162,101,546.47 290,433,136.90
2055 452,534,683 16,838,695 113,391,885 | 30,000,000 160,230,580.36 292,304,103.01
2056 452,534,683 14,967,729 113,391,885 | 30,000,000 158,359,614.25 294,175,069.12
2057 452,534,683 13,096,763 113,391,885 | 30,000,000 156,488,648.14 296,046,035.23
2058 452,534,683 11,225,797 113,391,885 | 30,000,000 154,617,682.03 297,917,001.34
2059 452,534,683 9,354,831 113,391,885 | 30,000,000 152,746,715.92 299,787,967.45
2060 452,534,683 7,483,864 113,391,885 | 30,000,000 150,875,749.82 301,658,933.56
2061 452,534,683 5,612,898 113,391,885 | 30,000,000 149,004,783.71 303,529,899.66
2062 452,534,683 3,741,932 113,391,885 | 30,000,000 147,133,817.60 305,400,865.77
2063 452,534,683 1,870,966 113,391,885 | 30,000,000 145,262,851.49 307,271,831.88
2064 452,534,683 0 113,391,885 | 30,000,000 143,391,885.38 309,142,797.99
Financial IRR 5%

NPV @ 9.3 ADR (1,659,786,568)
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Annex 13.D .5 Overall Project Financial Analysis

Overall Cash Inflow Cash Outflow Net Inflow
Project Revenues Devt Cost Interest Principal oM Total

2013 - 630,003,378 98,331,970 728,335,348 (728,335,348)
2014 - 958,225,741 98,331,970 1,056,557,712 (1,056,557,712)
2015 - 2,396,984,756 98,331,970 2,495,316,726 (2,495,316,726)
2016 - 2,787,049,283 98,331,970 2,885,381,253 (2,885,381,253)
2017 1,367,352,780 1,090,869,119 179,357,260 70,000,000 1,340,226,379 27,126,400
2018 1,367,352,780 1,226,342,517 179,357,260 70,000,000 1,475,699,776 (108,346,997)
2019 1,367,352,780 1,864,967,110 179,357,260 70,000,000 2,114,324,370 (746,971,590)
2020 1,367,352,780 2,049,347,570 179,357,260 70,000,000 2,298,704,830 (931,352,050)
2021 2,515,648,315 1,411,860,161 274,693,609 130,000,000 1,816,553,770 699,094,545
2022 2,515,648,315 1,524,824,718 274,693,609 130,000,000 1,929,518,328 586,129,988
2023 2,515,648,315 2,114,163,456 271,415,877 198,650,445 130,000,000 2,714,229,777 (198,581,462)
2024 2,515,648,315 2,284,256,928 268,138,144 198,650,445 130,000,000 2,881,045,517 (365,397,202)
2025 3,883,001,095 985,556,072 320,989,395 198,650,445 184,000,000 1,689,195,913 2,193,805,182
2026 3,883,001,095 1,028,778,245 317,711,663 198,650,445 184,000,000 1,729,140,353 2,153,860,742
2027 3,883,001,095 1,218,512,621 311,733,088 362,337,899 184,000,000 2,076,583,607 1,806,417,488
2028 3,883,001,095 1,280,153,062 305,754,512 362,337,899 184,000,000 2,132,245,473 1,750,755,622
2029 3,883,001,095 299,775,937 362,337,899 214,000,000 876,113,836 3,006,887,259
2030 4,335,535,778 293,797,362 362,337,899 214,000,000 870,135,260 3,465,400,518
2031 4,335,535,778 284,640,908 554,936,584 214,000,000 1,053,577,492 3,281,958,286
2032 4,335,535,778 275,484,454 554,936,584 214,000,000 1,044,421,038 3,291,114,740
2033 4,335,535,778 266,328,001 554,936,584 214,000,000 1,035,264,585 3,300,271,194
2034 4,335,535,778 257,171,547 554,936,584 214,000,000 1,026,108,131 3,309,427,647
2035 4,335,535,778 246,144,127 668,328,469 214,000,000 1,128,472,597 3,207,063,182
2036 4,335,535,778 235,116,708 668,328,469 214,000,000 1,117,445,177 3,218,090,601
2037 4,335,535,778 224,089,288 668,328,469 214,000,000 1,106,417,757 3,229,118,021
2038 4,335,535,778 213,061,868 668,328,469 214,000,000 1,095,390,337 3,240,145,441
2039 4,335,535,778 202,034,448 668,328,469 214,000,000 1,084,362,918 3,251,172,861
2040 4,335,535,778 191,007,029 668,328,469 214,000,000 1,073,335,498 3,262,200,280
2041 4,335,535,778 179,979,609 668,328,469 214,000,000 1,062,308,078 3,273,227,700
2042 4,335,535,778 168,952,189 668,328,469 214,000,000 1,051,280,658 3,284,255,120
2043 4,335,535,778 157,924,769 668,328,469 214,000,000 1,040,253,239 3,295,282,540
2044 4,335,535,778 146,897,350 668,328,469 214,000,000 1,029,225,819 3,306,309,959
2045 4,335,535,778 135,869,930 668,328,469 214,000,000 1,018,198,399 3,317,337,379
2046 4,335,535,778 124,842,510 668,328,469 214,000,000 1,007,170,980 3,328,364,799
2047 4,335,535,778 113,815,090 668,328,469 214,000,000 996,143,560 3,339,392,219
2048 4,335,535,778 102,787,671 668,328,469 214,000,000 985,116,140 3,350,419,638
2049 4,335,535,778 91,760,251 668,328,469 214,000,000 974,088,720 3,361,447,058
2050 4,335,535,778 80,732,831 668,328,469 214,000,000 963,061,301 3,372,474,478
2051 4,335,535,778 69,705,411 668,328,469 214,000,000 952,033,881 3,383,501,898
2052 4,335,535,778 58,677,992 668,328,469 214,000,000 941,006,461 3,394,529,317
2053 4,335,535,778 50,928,304 469,678,024 214,000,000 734,606,329 3,600,929,450
2054 4,335,535,778 43,178,617 469,678,024 214,000,000 726,856,641 3,608,679,137
2055 4,335,535,778 35,428,930 469,678,024 214,000,000 719,106,954 3,616,428,825
2056 4,335,535,778 27,679,242 469,678,024 214,000,000 711,357,266 3,624,178,512
2057 4,335,535,778 22,630,398 305,990,571 214,000,000 542,620,968 3,792,914,810
2058 4,335,535,778 17,581,553 305,990,571 214,000,000 537,672,124 3,797,963,654
2059 4,335,535,778 12,532,709 305,990,571 214,000,000 532,523,280 3,803,012,499
2060 4,335,535,778 7,483,864 305,990,571 214,000,000 527,474,435 3,808,061,343
2061 4,335,535,778 5,612,898 113,391,885 214,000,000 333,004,784 4,002,530,995
2062 4,335,535,778 3,741,932 113,391,885 214,000,000 331,133,818 4,004,401,961
2063 4,335,535,778 1,870,966 113,391,885 214,000,000 329,262,851 4,006,272,927
2064 4,335,535,778 0 113,391,885 214,000,000 327,391,885 4,008,143,893
Financial IRR 12%)

NPV @ 9.3 ADR 4,817,969,117.56
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5.3.3 Direct Loan Scheme-Option 2 and Tariff based on Environmental and Sewer Charges

Annex 13.E.1 Phase 1

Phase 1 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal oM Total

2013 229,532,457 95,352,214 324,884,671 (324,884,671)
2014 1,217,337,541 95,352,214 1,312,689,755 (1,312,689,755)
2015 4,508,231,353 95,352,214 4,603,583,566 (4,603,583,566)
2016 1,042,816,590 95,352,214 1,138,168,804 (1,138,168,804)
2017 1,367,352,780 95,352,214 70,000,000 165,352,214 1,202,000,566
2018 1,367,352,780 95,352,214 70,000,000 165,352,214 1,202,000,566
2019 1,367,352,780 95,352,214 | 297,975,668 | 70,000,000 463,327,881 904,024,899
2020 1,367,352,780 95,352,214 | 297,975,668 | 70,000,000 463,327,881 904,024,899
2021 1,367,352,780 95,352,214 | 297,975,668 | 70,000,000 463,327,881 904,024,899
2022 1,367,352,780 95,352,214 | 297,975,668 | 70,000,000 463,327,881 904,024,899
2023 1,367,352,780 22,348,175 | 297,975,668 | 70,000,000 390,323,843 977,028,937
2024 1,367,352,780 20,858,297 | 297,975,668 | 70,000,000 388,833,964 978,518,815
2025 1,367,352,780 19,368,418 | 297,975,668 | 70,000,000 387,344,086 980,008,694
2026 1,367,352,780 17,878,540 | 297,975,668 | 70,000,000 385,854,208 981,498,572
2027 1,367,352,780 16,388,662 | 297,975,668 | 70,000,000 384,364,329 982,988,450
2028 1,367,352,780 14,898,783 | 297,975,668 | 70,000,000 382,874,451 984,478,329
2029 1,367,352,780 13,408,905 | 297,975,668 | 70,000,000 381,384,573 985,968,207
2030 1,367,352,780 11,919,027 | 297,975,668 | 70,000,000 379,894,694 987,458,085
2031 1,367,352,780 10,429,148 | 297,975,668 | 70,000,000 378,404,816 988,947,964
2032 1,367,352,780 8,939,270 | 297,975,668 | 70,000,000 376,914,938 990,437,842
2033 1,367,352,780 7,449,392 | 297,975,668 | 70,000,000 375,425,059 991,927,720
2034 1,367,352,780 5,959,513 | 297,975,668 | 70,000,000 373,935,181 993,417,599
2035 1,367,352,780 4,469,635 | 297,975,668 | 70,000,000 372,445,303 994,907,477
2036 1,367,352,780 2,979,757 | 297,975,668 | 70,000,000 370,955,424 996,397,355
2037 1,367,352,780 1,489,878 | 297,975,668 | 70,000,000 369,465,546 997,887,234
2038 1,367,352,780 0| 297,975,668 | 70,000,000 367,975,668 999,377,112
Financial IRR 11%

NPV @ 9.3 ADR 839,442,770
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Annex 13.E.2 Phase 2

Phase 2 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal oM Total
2017 574,376,057 | 78,569,978 652,946,034 (652,946,034)
2018 965,567,132 | 78,569,978 1,044,137,110 | (1,044,137,110)
2019 3,960,207,346 | 78,569,978 4,038,777,323 | (4,038,777,323)
2020 945,358,062 | 78,569,978 1,023,928,040 | (1,023,928,040)
2021 1,238,376,225 78,569,978 60,000,000 138,569,978 | 1,099,806,247
2022 1,238,376,225 78,569,978 60,000,000 138,569,978 | 1,099,806,247
2023 1,238,376,225 74,641,479 245,531,180 | 60,000,000 380,172,659 858,203,566
2024 1,238,376,225 70,712,980 245,531,180 | 60,000,000 376,244,160 862,132,065
2025 1,238,376,225 66,784,481 245,531,180 | 60,000,000 372,315,661 866,060,564
2026 1,238,376,225 62,855,982 245,531,180 | 60,000,000 368,387,163 869,989,063
2027 1,238,376,225 58,927,483 245,531,180 | 60,000,000 364,458,664 873,917,561
2028 1,238,376,225 54,998,984 245,531,180 | 60,000,000 360,530,165 877,846,060
2029 1,238,376,225 51,070,486 245,531,180 | 60,000,000 356,601,666 881,774,559
2030 1,238,376,225 47,141,987 245,531,180 | 60,000,000 352,673,167 885,703,058
2031 1,238,376,225 43,213,488 245,531,180 | 60,000,000 348,744,668 889,631,557
2032 1,238,376,225 39,284,989 245,531,180 | 60,000,000 344,816,169 893,560,056
2033 1,238,376,225 35,356,490 245,531,180 | 60,000,000 340,887,670 897,488,555
2034 1,238,376,225 31,427,991 245,531,180 | 60,000,000 336,959,171 901,417,054
2035 1,238,376,225 27,499,492 245,531,180 | 60,000,000 333,030,673 905,345,553
2036 1,238,376,225 23,570,993 245,531,180 | 60,000,000 329,102,174 909,274,051
2037 1,238,376,225 19,642,494 245,531,180 | 60,000,000 325,173,675 913,202,550
2038 1,238,376,225 15,713,996 245,531,180 | 60,000,000 321,245,176 917,131,049
2039 1,238,376,225 11,785,497 245,531,180 | 60,000,000 317,316,677 921,059,548
2040 1,238,376,225 7,856,998 245,531,180 | 60,000,000 313,388,178 924,988,047
2041 1,238,376,225 3,928,499 245,531,180 | 60,000,000 309,459,679 928,916,546
2042 1,238,376,225 - 245,531,180 | 60,000,000 305,531,180 932,845,045
Financial IRR 11%
NPV @ 9,3 ADR 769,675,849
Annex 13.E.3 Phase 3
Phase 3 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal oM Total
2021 1,724,506,137 | 92,447,369 1,816,953,506 | (1,816,953,506)
2022 883,696,518 | 92,447,369 976,143,887 (976,143,887)
2023 4,121,083,638 | 92,447,369 4,213,531,007 | (4,213,531,007)
2024 965,045,270 | 92,447,369 1,057,492,639 | (1,057,492,639)
2025 1,277,272,090 92,447,369 54,000,000 146,447,369 1,130,824,721
2026 1,277,272,090 92,447,369 54,000,000 146,447,369 1,130,824,721
2027 1,277,272,090 87,825,001 288,898,028 54,000,000 430,723,029 846,549,062
2028 1,277,272,090 83,202,632 288,898,028 | 54,000,000 426,100,660 851,171,430
2029 1,277,272,090 78,580,264 288,898,028 | 54,000,000 421,478,292 855,793,799
2030 1,277,272,090 73,957,895 288,898,028 | 54,000,000 416,855,923 860,416,167
2031 1,277,272,090 69,335,527 288,898,028 | 54,000,000 412,233,555 865,038,535
2032 1,277,272,090 64,713,158 288,898,028 | 54,000,000 407,611,186 869,660,904
2033 1,277,272,090 60,090,790 288,898,028 | 54,000,000 402,988,818 874,283,272
2034 1,277,272,090 55,468,421 288,898,028 | 54,000,000 398,366,449 878,905,641
2035 1,277,272,090 50,846,053 288,898,028 54,000,000 393,744,081 883,528,009
2036 1,277,272,090 46,223,684 288,898,028 | 54,000,000 389,121,713 888,150,378
2037 1,277,272,090 41,601,316 288,898,028 | 54,000,000 384,499,344 892,772,746
2038 1,277,272,090 36,978,948 288,898,028 | 54,000,000 379,876,976 897,395,115
2039 1,277,272,090 32,356,579 288,898,028 | 54,000,000 375,254,607 902,017,483
2040 1,277,272,090 27,734,211 288,898,028 | 54,000,000 370,632,239 906,639,852
2041 1,277,272,090 23,111,842 288,898,028 | 54,000,000 366,009,870 911,262,220
2042 1,277,272,090 18,489,474 288,898,028 | 54,000,000 361,387,502 915,884,588
2043 1,277,272,090 13,867,105 288,898,028 | 54,000,000 356,765,133 920,506,957
2044 1,277,272,090 9,244,737 288,898,028 | 54,000,000 352,142,765 925,129,325
2045 1,277,272,090 4,622,368 288,898,028 | 54,000,000 347,520,397 929,751,694
2046 1,277,272,090 - 288,898,028 | 54,000,000 342,898,028 934,374,062
Financial IRR 8%
NPV @ 9.3 ADR (502,670,726)
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Annex 13.E.4 Phase 4

Phase 4 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal oM Total

2025 181,022,934 | 54,428,105 235,451,039.01 (235,451,039.01)
2026 537,265,678 | 54,428,105 591,693,782.53 (591,693,782.53)
2027 2,328,584,166 | 54,428,105 2,383,012,271.45 | (2,383,012,271.45)
2028 590,627,202 | 54,428,105 645,055,307.07 (645,055,307.07)
2029 452,534,683 54,428,105 30,000,000 84,428,104.98 368,106,578.39
2030 452,534,683 54,428,105 30,000,000 84,428,104.98 368,106,578.39
2031 452,534,683 54,428,105 | 170,087,828 | 30,000,000 254,515,933.05 198,018,750.32
2032 452,534,683 48,985,294 | 170,087,828 | 30,000,000 249,073,122.55 203,461,560.82
2033 452,534,683 46,263,889 | 170,087,828 | 30,000,000 246,351,717.31 206,182,966.07
2034 452,534,683 43,542,484 | 170,087,828 | 30,000,000 243,630,312.06 208,904,371.32
2035 452,534,683 40,821,079 | 170,087,828 | 30,000,000 240,908,906.81 211,625,776.56
2036 452,534,683 38,099,673 | 170,087,828 | 30,000,000 238,187,501.56 214,347,181.81
2037 452,534,683 35,378,268 | 170,087,828 | 30,000,000 235,466,096.31 217,068,587.06
2038 452,534,683 32,656,863 | 170,087,828 | 30,000,000 232,744,691.06 219,789,992.31
2039 452,534,683 29,935,458 | 170,087,828 | 30,000,000 230,023,285.81 222,511,397.56
2040 452,534,683 27,214,052 | 170,087,828 | 30,000,000 227,301,880.56 225,232,802.81
2041 452,534,683 24,492,647 | 170,087,828 | 30,000,000 224,580,475.31 227,954,208.06
2042 452,534,683 21,771,242 | 170,087,828 | 30,000,000 221,859,070.06 230,675,613.31
2043 452,534,683 19,049,837 | 170,087,828 | 30,000,000 219,137,664.81 233,397,018.56
2044 452,534,683 16,328,431 | 170,087,828 | 30,000,000 216,416,259.56 236,118,423.81
2045 452,534,683 13,607,026 | 170,087,828 | 30,000,000 213,694,854.32 238,839,829.06
2046 452,534,683 10,885,621 | 170,087,828 | 30,000,000 210,973,449.07 241,561,234.30
2047 452,534,683 8,164,216 | 170,087,828 | 30,000,000 208,252,043.82 244,282,639.55
2048 452,534,683 5,442,810 | 170,087,828 | 30,000,000 205,530,638.57 247,004,044.80
2049 452,534,683 2,721,405 | 170,087,828 | 30,000,000 202,809,233.32 249,725,450.05
2050 452,534,683 (0)] 170,087,828 | 30,000,000 200,087,828.07 252,446,855.30
Financial IRR 3%

NPV @ 9.3 ADR (1,518,927,682)
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Annex 13.E.5 Overall Project Financial Analysis

Overall | Cash Inflow Cash Outflow Net Inflow
Project Revenues Devt Cost Interest Principal oM Total

2013 - 229,532,457 95,352,214 324,884,671 (324,884,671)
2014 - 1,217,337,541 95,352,214 1,312,689,755 (1,312,689,755)
2015 - 4,508,231,353 95,352,214 4,603,583,566 (4,603,583,566)
2016 - 1,042,816,590 95,352,214 1,138,168,804 (1,138,168,804)
2017 1,367,352,780 574,376,057 | 173,922,191 70,000,000 818,298,248 549,054,532
2018 1,367,352,780 965,567,132 | 173,922,191 297,975,668 70,000,000 | 1,507,464,991 (140,112,212)
2019 1,367,352,780 |  3,960,207,346 | 173,922,191 297,975,668 70,000,000 | 4,502,105,204 (3,134,752,425)
2020 1,367,352,780 945,358,062 | 173,922,191 297,975,668 70,000,000 | 1,487,255,921 (119,903,141)
2021 2,515,648,315 | 1,724,506,137 | 266,369,560 297,975,668 | 130,000,000 | 2,418,851,364 96,796,951
2022 2,515,648,315 883,696,518 | 266,369,560 543,506,848 | 130,000,000 | 1,823,572,926 692,075,389
2023 2,515,648,315 |  4,121,083,638 | 189,437,023 543,506,848 | 130,000,000 | 4,984,027,508 (2,468,379,193)
2024 2,515,648,315 965,045,270 | 184,018,646 543,506,848 | 130,000,000 | 1,822,570,763 693,077,552
2025 3,883,001,095 181,022,934 | 233,028,373 543,506,848 | 184,000,000 | 1,141,558,155 2,741,442,940
2026 3,883,001,095 537,265,678 | 227,609,996 832,404,876 | 184,000,000 | 1,781,280,550 2,101,720,545
2027 3,883,001,095 | 2,328,584,166 | 217,569,251 832,404,876 | 184,000,000 | 3,562,558,293 320,442,802
2028 3,883,001,095 590,627,202 | 207,528,505 832,404,876 | 184,000,000 | 1,814,560,583 2,068,440,512
2029 3,883,001,095 197,487,759 832,404,876 | 214,000,000 | 1,243,892,635 2,639,108,460
2030 4,335,535,778 187,447,013 |  1,002,492,704 | 214,000,000 | 1,403,939,718 2,931,596,061
2031 4,335,535,778 177,406,268 | 1,002,492,704 | 214,000,000 | 1,393,898,972 2,941,636,807
2032 4,335,535,778 161,922,712 1,002,492,704 | 214,000,000 | 1,378,415,416 2,957,120,363
2033 4,335,535,778 149,160,561 | 1,002,492,704 | 214,000,000 | 1,365,653,265 2,969,882,514
2034 4,335,535,778 136,398,410 |  1,002,492,704 | 214,000,000 | 1,352,891,114 2,982,644,665
2035 4,335,535,778 123,636,259 | 1,002,492,704 | 214,000,000 | 1,340,128,963 2,995,406,815
2036 4,335,535,778 110,874,108 |  1,002,492,704 | 214,000,000 | 1,327,366,812 3,008,168,966
2037 4,335,535,778 98,111,957 | 1,002,492,704 | 214,000,000 | 1,314,604,661 3,020,931,117
2038 4,335,535,778 85,349,806 704,517,037 [ 214,000,000 | 1,003,866,843 3,331,668,936
2039 4,335,535,778 74,077,534 704,517,037 | 214,000,000 992,594,570 3,342,941,208
2040 4,335,535,778 62,805,261 704,517,037 | 214,000,000 981,322,297 3,354,213,481
2041 4,335,535,778 51,532,988 704,517,037 | 214,000,000 970,050,025 3,365,485,754
2042 4,335,535,778 40,260,716 458,985,856 | 214,000,000 713,246,572 3,622,289,206
2043 4,335,535,778 32,916,942 458,985,856 | 214,000,000 705,902,798 3,629,632,980
2044 4,335,535,778 25,573,168 458,985,856 | 214,000,000 698,559,025 3,636,976,754
2045 4,335,535,778 18,229,395 458,985,856 | 214,000,000 691,215,251 3,644,320,528
2046 4,335,535,778 10,885,621 170,087,828 | 214,000,000 394,973,449 3,940,562,329
2047 4,335,535,778 8,164,216 170,087,828 | 214,000,000 392,252,044 3,943,283,735
2048 4,335,535,778 5,442,810 170,087,828 | 214,000,000 389,530,639 3,946,005,140
2049 4,335,535,778 2,721,405 668,328,469 | 214,000,000 885,049,875 3,450,485,904
2050 4,335,535,778 (0) 668,328,469 [ 214,000,000 882,328,469 3,453,207,309
Financial IRR 10%

NPV @ 9.3 ADR|  1,631,799,477.93
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5.3.4 Direct Loan Scheme-Option 3 and Tariff based on Environmental and Sewer Charges
Annex 13.F.1 Phase 1

Phase 1 | Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal oM Total
2013 229,532,457 89,392,700 318,925,157 (318,925,157)
2014 1,217,337,541 89,392,700 1,306,730,242 | (1,306,730,242)
2015 4,508,231,353 89,392,700 4,597,624,053 | (4,597,624,053)
2016 1,042,816,590 89,392,700 1,132,209,290 | (1,132,209,290)
2017 1,367,352,780 89,392,700 70,000,000 159,392,700 1,207,960,079
2018 1,367,352,780 83,433,187 397,300,890 | 70,000,000 550,734,077 816,618,703
2019 1,367,352,780 77,473,674 397,300,890 | 70,000,000 544,774,564 822,578,216
2020 1,367,352,780 71,514,160 397,300,890 | 70,000,000 538,815,050 828,537,729
2021 1,367,352,780 65,554,647 397,300,890 | 70,000,000 532,855,537 834,497,243
2022 1,367,352,780 59,595,134 397,300,890 | 70,000,000 526,896,024 840,456,756
2023 1,367,352,780 53,635,620 397,300,890 | 70,000,000 520,936,510 846,416,269
2024 1,367,352,780 47,676,107 397,300,890 | 70,000,000 514,976,997 852,375,783
2025 1,367,352,780 41,716,593 397,300,890 | 70,000,000 509,017,483 858,335,296
2026 1,367,352,780 35,757,080 397,300,890 | 70,000,000 503,057,970 864,294,810
2027 1,367,352,780 29,797,567 397,300,890 | 70,000,000 497,098,457 870,254,323
2028 1,367,352,780 23,838,053 397,300,890 | 70,000,000 491,138,943 876,213,836
2029 1,367,352,780 17,878,540 397,300,890 | 70,000,000 485,179,430 882,173,350
2030 1,367,352,780 11,919,027 397,300,890 | 70,000,000 479,219,917 888,132,863
2031 1,367,352,780 5,959,513 397,300,890 | 70,000,000 473,260,403 894,092,376
2032 1,367,352,780 0 397,300,890 | 70,000,000 467,300,890 900,051,890
Financial IRR 8%
NPV @ 9.3 ADR (673,846,197)
Annex 13.F.2 Phase 2
Phase 2 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal oM Total
2017 574,376,057 73,659,354 648,035,411 (648,035,411)
2018 965,567,132 73,659,354 1,039,226,486 (1,039,226,486)
2019 3,960,207,346 73,659,354 4,033,866,700 (4,033,866,700)
2020 945,358,062 73,659,354 1,019,017,416 (1,019,017,416)
2021 1,238,376,225 73,659,354 60,000,000 133,659,354 1,104,716,871
2022 1,238,376,225 68,748,731 327,374,907 60,000,000 456,123,638 782,252,587
2023 1,238,376,225 63,838,107 327,374,907 60,000,000 451,213,014 787,163,211
2024 1,238,376,225 58,927,483 327,374,907 60,000,000 446,302,390 792,073,835
2025 1,238,376,225 54,016,860 327,374,907 60,000,000 441,391,767 796,984,458
2026 1,238,376,225 49,106,236 327,374,907 60,000,000 436,481,143 801,895,082
2027 1,238,376,225 44,195,612 327,374,907 60,000,000 431,570,520 806,805,705
2028 1,238,376,225 39,284,989 327,374,907 60,000,000 426,659,896 811,716,329
2029 1,238,376,225 34,374,365 327,374,907 60,000,000 421,749,272 816,626,953
2030 1,238,376,225 29,463,742 327,374,907 60,000,000 416,838,649 821,537,576
2031 1,238,376,225 24,553,118 327,374,907 60,000,000 411,928,025 826,448,200
2032 1,238,376,225 19,642,494 327,374,907 60,000,000 407,017,402 831,358,824
2033 1,238,376,225 14,731,871 327,374,907 60,000,000 402,106,778 836,269,447
2034 1,238,376,225 9,821,247 327,374,907 60,000,000 397,196,154 841,180,071
2035 1,238,376,225 4,910,624 327,374,907 60,000,000 392,285,531 846,090,694
2036 1,238,376,225 0 327,374,907 60,000,000 387,374,907 851,001,318
Financial IRR 8%
NPV @ 9,3 ADR (494,031,535)
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Annex 13.F.3 Phase 3

Phase 3 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal oM Total

2021 1,724,506,137 | 86,669,408 1,811,175,545 | (1,811,175,545)
2022 883,696,518 | 86,669,408 970,365,926 (970,365,926)
2023 4,121,083,638 | 86,669,408 4,207,753,046 | (4,207,753,046)
2024 965,045,270 | 86,669,408 1,051,714,678 | (1,051,714,678)
2025 1,277,272,090 86,669,408 54,000,000 140,669,408 1,136,602,682
2026 1,277,272,090 80,891,448 | 385,197,371 54,000,000 520,088,819 757,183,272
2027 1,277,272,090 75,113,487 | 385,197,371 54,000,000 514,310,858 762,961,232
2028 1,277,272,090 69,335,527 | 385,197,371 54,000,000 508,532,897 768,739,193
2029 1,277,272,090 63,557,566 | 385,197,371 54,000,000 502,754,937 774,517,153
2030 1,277,272,090 57,779,606 | 385,197,371 54,000,000 496,976,976 780,295,114
2031 1,277,272,090 52,001,645 | 385,197,371 54,000,000 491,199,016 786,073,074
2032 1,277,272,090 46,223,684 | 385,197,371 54,000,000 485,421,055 791,851,035
2033 1,277,272,090 40,445,724 | 385,197,371 54,000,000 479,643,095 797,628,996
2034 1,277,272,090 34,667,763 | 385,197,371 | 54,000,000 473,865,134 803,406,956
2035 1,277,272,090 28,889,803 | 385,197,371 | 54,000,000 468,087,174 809,184,917
2036 1,277,272,090 23,111,842 | 385,197,371 | 54,000,000 462,309,213 814,962,877
2037 1,277,272,090 17,333,882 | 385,197,371 54,000,000 456,531,252 820,740,838
2038 1,277,272,090 11,555,921 | 385,197,371 54,000,000 450,753,292 826,518,798
2039 1,277,272,090 5,777,961 | 385,197,371 54,000,000 444,975,331 832,296,759
2040 1,277,272,090 0| 385,197,371 54,000,000 439,197,371 838,074,720
Financial IRR 5%

NPV @ 9.3 ADR| (1,855,610,570)
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Annex 13.F.4 Phase 4

Phase 4 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal oM Total

2025 181,022,934 51,026,348 232,049,282 (232,049,282)
2026 537,265,678 51,026,348 588,292,026 (588,292,026)
2027 2,328,584,166 51,026,348 2,379,610,515 (2,379,610,515)
2028 590,627,202 51,026,348 641,653,551 (641,653,551)
2029 452,534,683 51,026,348 30,000,000 81,026,348 371,508,335
2030 452,534,683 51,026,348 226,783,771 30,000,000 307,810,119 144,724,564
2031 452,534,683 44,222,835 226,783,771 30,000,000 301,006,606 151,528,077
2032 452,534,683 40,821,079 226,783,771 30,000,000 297,604,849 154,929,834
2033 452,534,683 37,419,322 226,783,771 30,000,000 294,203,093 158,331,590
2034 452,534,683 34,017,566 226,783,771 30,000,000 290,801,336 161,733,347
2035 452,534,683 30,615,809 226,783,771 30,000,000 287,399,580 165,135,104
2036 452,534,683 27,214,052 226,783,771 30,000,000 283,997,823 168,536,860
2037 452,534,683 23,812,296 226,783,771 30,000,000 280,596,067 171,938,617
2038 452,534,683 20,410,539 226,783,771 30,000,000 277,194,310 175,340,373
2039 452,534,683 17,008,783 226,783,771 30,000,000 273,792,554 178,742,130
2040 452,534,683 13,607,026 226,783,771 30,000,000 270,390,797 182,143,886
2041 452,534,683 10,205,270 226,783,771 30,000,000 266,989,040 185,545,643
2042 452,534,683 6,803,513 226,783,771 30,000,000 263,587,284 188,947,399
2043 452,534,683 3,401,757 226,783,771 30,000,000 260,185,527 192,349,156
2044 452,534,683 0 226,783,771 30,000,000 256,783,771 195,750,913
Financial IRR -2.7%

NPV @ 9.3 ADR (2,071,754,116)
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Annex 13.F.5 Overall Project Financial Analysis

Overall Cash Inflow Cash Outflow Net Inflow
Project Revenues Devt Cost Interest Principal oM Total

2013 - 229,532,457 89,392,700 318,925,157 (318,925,157)
2014 - 1,217,337,541 89,392,700 1,306,730,242 (1,306,730,242)
2015 - 4,508,231,353 89,392,700 4,597,624,053 (4,597,624,053)
2016 - 1,042,816,590 89,392,700 1,132,209,290 (1,132,209,290)
2017 1,367,352,780 574,376,057 | 163,052,054 70,000,000 807,428,111 559,924,669
2018 1,367,352,780 965,567,132 | 157,092,541 397,300,890 70,000,000 | 1,589,960,563 (222,607,784)
2019 1,367,352,780 |  3,960,207,346 | 151,133,028 397,300,890 70,000,000 | 4,578,641,263 (3,211,288,484)
2020 1,367,352,780 945,358,062 | 145,173,514 397,300,890 70,000,000 | 1,557,832,466 (190,479,687)
2021 2,515,648,315 1,724,506,137 | 225,883,409 397,300,890 | 130,000,000 | 2,477,690,436 37,957,879
2022 2,515,648,315 883,696,518 | 215,013,272 724,675,797 | 130,000,000 | 1,953,385,588 562,262,728
2023 2,515,648,315 | 4,121,083,638 | 204,143,135 724,675,797 | 130,000,000 | 5,179,902,570 (2,664,254,255)
2024 2,515,648,315 965,045,270 | 193,272,999 724,675,797 | 130,000,000 [ 2,012,994,066 502,654,250
2025 3,883,001,095 181,022,934 | 233,429,210 724,675,797 | 184,000,000 | 1,323,127,941 2,559,873,154
2026 3,883,001,095 537,265,678 | 216,781,112 | 1,109,873,168 | 184,000,000 | 2,047,919,958 1,835,081,137
2027 3,883,001,095 2,328,584,166 | 200,133,015 | 1,109,873,168 | 184,000,000 | 3,822,590,349 60,410,746
2028 3,883,001,095 590,627,202 | 183,484,917 | 1,109,873,168 | 184,000,000 | 2,067,985,287 1,815,015,808
2029 3,883,001,095 166,836,820 | 1,109,873,168 | 214,000,000 | 1,490,709,988 2,392,291,107
2030 4,335,535,778 150,188,722 | 1,336,656,939 | 214,000,000 | 1,700,845,661 2,634,690,117
2031 4,335,535,778 126,737,112 | 1,336,656,939 | 214,000,000 | 1,677,394,050 2,658,141,728
2032 4,335,535,778 106,687,258 | 1,336,656,939 | 214,000,000 | 1,657,344,196 2,678,191,582
2033 4,335,535,778 92,596,917 939,356,049 | 214,000,000 | 1,245,952,966 3,089,582,813
2034 4,335,535,778 78,506,576 939,356,049 | 214,000,000 | 1,231,862,625 3,103,673,154
2035 4,335,535,778 64,416,235 939,356,049 | 214,000,000 | 1,217,772,284 3,117,763,494
2036 4,335,535,778 50,325,895 939,356,049 | 214,000,000 | 1,203,681,943 3,131,853,835
2037 4,335,535,778 41,146,178 611,981,142 | 214,000,000 867,127,319 3,468,408,459
2038 4,335,535,778 31,966,460 611,981,142 | 214,000,000 857,947,602 3,477,588,176
2039 4,335,535,778 22,786,743 611,981,142 | 214,000,000 848,767,885 3,486,767,894
2040 4,335,535,778 13,607,026 611,981,142 [ 214,000,000 839,588,168 3,495,947,611
2041 4,335,535,778 10,205,270 226,783,771 214,000,000 450,989,040 3,884,546,738
2042 4,335,535,778 6,803,513 226,783,771 214,000,000 447,587,284 3,887,948,495
2043 4,335,535,778 3,401,757 226,783,771 | 214,000,000 444,185,527 3,891,350,251
2044 4,335,535,778 0 226,783,771 | 214,000,000 440,783,771 3,894,752,008
Financial IRR 9%

NPV @ 9.3 ADR|  (28,039,446.24)
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5.4 Financial Computations without Interest and Principal Payments with Water Tariff

from Environmental Charges Only

Phase 1 (N1)
Phase 1| Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost oM Total

2013 229,532,457 229,532,457 (229,532,457)
2014 1,217,337,541 1,217,337,541 (1,217,337,541)
2015 4,508,231,353 4,508,231,353 (4,508,231,353)
2016 1,042,816,590 1,042,816,590 (1,042,816,590)
2017 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2018 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2019 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2020 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2021 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2022 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2023 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2024 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2025 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2026 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2027 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2028 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2029 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2030 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2031 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2032 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2033 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2034 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2035 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2036 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2037 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2038 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2039 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2040 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2041 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2042 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2043 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2044 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2045 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2046 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2047 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2048 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2049 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2050 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2051 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2052 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2053 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2054 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2055 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2056 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2057 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2058 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2059 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2060 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2061 1,367,352,780 70,000,000 70,000,000 1,297,352,780
2062 1,367,352,780 70,000,000 70,000,000 1,297,352,780
Financial IRR 16%

NPV @ 9.3 ADR 4,589,190,410
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Phase 2 (N2)

Phase 2 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost OM Total
2017 574,376,057 574,376,057 (574,376,057),
2018 965,567,132 965,567,132 (965,567,132)
2019 3,960,207,346 3,960,207,346 (3,960,207,346)
2020 945,358,062 945,358,062 (945,358,062)
2021 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2022 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2023 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2024 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2025 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2026 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2027 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2028 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2029 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2030 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2031 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2032 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2033 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2034 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2035 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2036 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2037 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2038 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2039 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2040 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2041 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2042 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2043 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2044 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2045 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2046 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2047 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2048 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2049 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2050 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2051 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2052 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2053 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2054 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2055 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2056 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2057 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2058 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2059 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2060 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2061 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2062 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2063 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2064 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2065 1,238,376,225 60,000,000 60,000,000 1,178,376,225
2066 1,238,376,225 60,000,000 60,000,000 1,178,376,225
Financial IRR 15%
NPV @ 9.3 ADR 4,044,699,366
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Phase 3 (N3)

Phase 3 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost oM Total

2021 1,724,506,137 1,724,506,137 (1,724,506,137)
2022 883,696,518 883,696,518 (883,696,518)
2023 4,121,083,638 4,121,083,638 (4,121,083,638)
2024 965,045,270 965,045,270 (965,045,270)
2025 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2026 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2027 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2028 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2029 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2030 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2031 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2032 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2033 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2034 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2035 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2036 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2037 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2038 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2039 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2040 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2041 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2042 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2043 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2044 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2045 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2046 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2047 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2048 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2049 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2050 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2051 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2052 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2053 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2054 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2055 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2056 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2057 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2058 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2059 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2060 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2061 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2062 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2063 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2064 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2065 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2066 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2067 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2068 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2069 1,277,272,090 54,000,000 54,000,000 1,223,272,090
2070 1,277,272,090 54,000,000 54,000,000 1,223,272,090
Financial IRR 13%

NPV @ 9.3 ADR 3,183,258,933
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Phase 4 (N4)

Phase 4 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost oM Total

2025 181,022,934 181,022,934 (181,022,934)
2026 537,265,678 537,265,678 (537,265,678)
2027 2,328,584,166 2,328,584,166 | (2,328,584,166)
2028 590,627,202 590,627,202 (590,627,202)
2029 452,534,683 30,000,000 30,000,000 422,534,683
2030 452,534,683 30,000,000 30,000,000 422,534,683
2031 452,534,683 30,000,000 30,000,000 422,534,683
2032 452,534,683 30,000,000 30,000,000 422,534,683
2033 452,534,683 30,000,000 30,000,000 422,534,683
2034 452,534,683 30,000,000 30,000,000 422,534,683
2035 452,534,683 30,000,000 30,000,000 422,534,683
2036 452,534,683 30,000,000 30,000,000 422,534,683
2037 452,534,683 30,000,000 30,000,000 422,534,683
2038 452,534,683 30,000,000 30,000,000 422,534,683
2039 452,534,683 30,000,000 30,000,000 422,534,683
2040 452,534,683 30,000,000 30,000,000 422,534,683
2041 452,534,683 30,000,000 30,000,000 422,534,683
2042 452,534,683 30,000,000 30,000,000 422,534,683
2043 452,534,683 30,000,000 30,000,000 422,534,683
2044 452,534,683 30,000,000 30,000,000 422,534,683
2045 452,534,683 30,000,000 30,000,000 422,534,683
2046 452,534,683 30,000,000 30,000,000 422,534,683
2047 452,534,683 30,000,000 30,000,000 422,534,683
2048 452,534,683 30,000,000 30,000,000 422,534,683
2049 452,534,683 30,000,000 30,000,000 422,534,683
2050 452,534,683 30,000,000 30,000,000 422,534,683
2051 452,534,683 30,000,000 30,000,000 422,534,683
2052 452,534,683 30,000,000 30,000,000 422,534,683
2053 452,534,683 30,000,000 30,000,000 422,534,683
2054 452,534,683 30,000,000 30,000,000 422,534,683
2055 452,534,683 30,000,000 30,000,000 422,534,683
2056 452,534,683 30,000,000 30,000,000 422,534,683
2057 452,534,683 30,000,000 30,000,000 422,534,683
2058 452,534,683 30,000,000 30,000,000 422,534,683
2059 452,534,683 30,000,000 30,000,000 422,534,683
2060 452,534,683 30,000,000 30,000,000 422,534,683
2061 452,534,683 30,000,000 30,000,000 422,534,683
2062 452,534,683 30,000,000 30,000,000 422,534,683
2063 452,534,683 30,000,000 30,000,000 422,534,683
2064 452,534,683 30,000,000 30,000,000 422,534,683
2065 452,534,683 30,000,000 30,000,000 422,534,683
2066 452,534,683 30,000,000 30,000,000 422,534,683
2067 452,534,683 30,000,000 30,000,000 422,534,683
2068 452,534,683 30,000,000 30,000,000 422,534,683
2069 452,534,683 30,000,000 30,000,000 422,534,683
2070 452,534,683 30,000,000 30,000,000 422,534,683
2071 452,534,683 30,000,000 30,000,000 422,534,683
2072 452,534,683 30,000,000 30,000,000 422,534,683
2073 452,534,683 30,000,000 30,000,000 422,534,683
2074 452,534,683 30,000,000 30,000,000 422,534,683
Financial IRR 10%

NPV @ 9.3 ADR 347,227,236
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Overall Project (N5)

Overall Cash Inflow Cash Outflow Net Inflow
Project |Revenues Devt Cost OM Total

2013 0 229,532,457 229,532,457 (229,532,457)
2014 0f 1,217,337,541 1,217,337,541 (1,217,337,541)
2015 0| 4,508,231,353 4,508,231,353 (4,508,231,353)
2016 0f 1,042,816,590 1,042,816,590 (1,042,816,590)
2017 1,367,352,780 574,376,057 70,000,000 644,376,057 722,976,723
2018 1,367,352,780 965,567,132 70,000,000 | 1,035,567,132 331,785,647
2019 1,367,352,780 | 3,960,207,346 70,000,000 | 4,030,207,346 (2,662,854,566)
2020 1,367,352,780 945,358,062 70,000,000 | 1,015,358,062 351,994,718
2021 2,515,648,315 | 1,724,506,137 130,000,000 | 1,854,506,137 661,142,179
2022 2,515,648,315 883,696,518 130,000,000 | 1,013,696,518 1,501,951,797
2023 2,515,648,315 | 4,121,083,638 130,000,000 | 4,251,083,638 (1,735,435,322)
2024 2,515,648,315 965,045,270 130,000,000 | 1,095,045,270 1,420,603,046
2025 3,883,001,095 181,022,934 184,000,000 365,022,934 3,5617,978,161
2026 3,883,001,095 537,265,678 184,000,000 721,265,678 3,161,735,417
2027 3,883,001,095 | 2,328,584,166 184,000,000 | 2,512,584,166 1,370,416,929
2028 3,883,001,095 590,627,202 184,000,000 774,627,202 3,108,373,893
2029 3,883,001,095 214,000,000 214,000,000 3,669,001,095
2030 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2031 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2032 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2033 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2034 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2035 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2036 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2037 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2038 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2039 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2040 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2041 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2042 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2043 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2044 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2045 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2046 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2047 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2048 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2049 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2050 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2051 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2052 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2053 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2054 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2055 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2056 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2057 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2058 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2059 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2060 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2061 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2062 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2063 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2064 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2065 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2066 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2067 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2068 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2069 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2070 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2071 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2072 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2073 4,335,535,778 214,000,000 214,000,000 4,121,535,778
2074 4,335,535,778 214,000,000 214,000,000 4,121,535,778

Financial IRR 15%

NPV @ 9.3 DR 9,040,757,845
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(Annex G to M)
6. Basic Cost
6.1 By Phase
PHASE 1 in Php

A. Eligible Portion

A. 1 Procurement and Construction
Base cost for JICA financing

A.2 Consulting Services

Base Cost for JICA Financing

Total Eligible Portion

B. Non-Eligible Portion

B. 1 Procurement and Construction
Base Cost for Equity

B. 2 Land Acquisition

Base Cost for Equity

B. 3 Admin Gost

Base Cost for Equity

Total Non—Eligible Portion

Total A+B

% of ODA (Eligible Portion)

% of Ecuity (Non—Eligible Portion)

PHASE 2 in Php

A. Eligible Portion

A. 1 Procurement and Construction
Base cost for JICA financing

A.2 Consulting Services

Base Cost for JICA Financing

Total Eligible Portion

B. Non-Eligible Portion

B. 1 Procurement and Construction
Base Cost for Equity

B. 2 Land Acquisition

Base Cost for Equity

B. 3 Admin Cost

Base Cost for Equity

Total Non—Eligible Portion

Total A+B

% of ODA (Eligible Portion)

% of Ecuity (Non—Eligible Portion)

PHASE 3 in Php

A. Eligible Portion

A. 1 Procurement and Construction
Base cost for JICA financing

A.2 Consulting Services

Base Cost for JICA Financing

Total Eligible Portion

B. Non-Eligible Portion

B. 1 Procurement and Construction
Base Cost for Equity

B. 2 Land Acquisition

Base Cost for Equity

B. 3 Admin Cost

Base Cost for Equity

Total Non—Eligible Portion

Total A+B

% of ODA (Eligible Portion)

% of Ecuity (Non—Eligible Portion)

TOTAL BASE COSTS

Foreign Cost Local Cost

0 5,598,625,500

205,884,650 155,003,200
205,884,650 5,753,628,700
- 573,692,500
- 89,603,580
- 375,108,511
- 1,038,404,591
205,884,650 6,792,033,291
85%
15%

TOTAL BASE COSTS
Foreign Cost Local Cost
- 4,549,143,000

206,520,577
206,520,577

154,960,030
4,704,103,030

- 773,806,000
- 420,972,200

- 340,106,790
- 1,534,884,990
206,520,577 6,238,988,020
76%
24%

TOTAL BASE COSTS

Foreign Cost Local Cost
- 5,416,480,000
206,520,561 154,960,000
206,520,561 5,571,440,000
- 1,526,318,200
- 390,052,801
- 1,916,371,001
206,520,561 7,487,811,001

75%
25%

AN3-70

TOTAL
5,598,625,500

360,887,850
5,959,513,350

573,692,500
89,603,580
375,108,511

1,038,404,591
6,997,917,941

TOTAL
4,549,143,000

361,480,607
4,910,623,607

773,806,000
420,972,200
340,106,790

1,534,884,990
6,445,508,597

TOTAL
5,416,480,000

361,480,561
5,777,960,561

1,526,318,200

390,052,801
1,916,371,001
7,694,331,562



PHASE 4 in Php

A. Eligible Portion

A. 1 Procurement and Construction
Base cost for JICA financing

A.2 Consulting Services

Base Cost for JICA Financing

Total Eligible Portion

B. Non-Eligible Portion

B. 1 Procurement and Construction
Base Cost for Equity

B. 2 Land Acquisition

Base Cost for Equity

B. 3 Admin Cost

Base Cost for Equity

Total Non—Eligible Portion

Total A+B

% of ODA (Eligible Portion)

% of Ecuity (Non—Eligible Portion)

OVERALL PROJECT in Php

A. Eligible Portion

A. 1 Procurement and Construction
Base cost for JICA financing

A.2 Consulting Services

Base Cost for JICA Financing

Total Eligible Portion

B. Non-Eligible Portion

B. 1 Procurement and Construction
Base Cost for Equity

B. 2 Land Acquisition

Base Cost for Equity

B. 3 Admin Cost

Base Cost for Equity

Total Non—Eligible Portion

Total A+B

% of ODA (Eligible Portion)

% of Ecuity (Non—Eligible Portion)

TOTAL BASE COSTS

Foreign Cost Local Cost
- 3,040,276,000
206,520,561 154,960,000
206,520,561 3,195,236,000
- 235,743,419
- 235,743,419
206,520,561 3,430,979,419

94%
6%

TOTAL BASE COSTS

Foreign Cost Local Cost
- 18,604,524,500
825,446,350 619,883,230
825,446,350 19,224,407,730
- 1,347,498,500
- 2,036,893,980
- 1,341,011,520
- 4,725,404,000
825,446,350 23,949,811,730
81%
19%

Note: Eligible Portion = Procurement/Costs + Consulting Services
Non-Eligble = Procurement/Construction+Land Acquisition+Admin Cost
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TOTAL
3,040,276,000

361,480,561
3,401,756,561

235,743,419
235,743,419
3,637,499,980

TOTAL
18,604,524,500
1,445,329,580
20,049,854,080
20,049,854,080
1,347,498,500
2,036,893,980
1,341,011,520

4,725,404,000
24,775,258,080



6.2. Cost Breakdown

Financial Cost on CAPEX

TOTAL CAPEX In Annual CAPEX in
Php Year Php

2013 229,532,457

2014 1,217,337,541

Phase 1 6,997,917,941 2015  4,508,231,353
2016  1,042,816,590

2017 574,376,057

2018 965,567,132

Phase 2 6,445,508,597 2019  3,960,207,346
2020 945,358,062

2021  1,724,506,137

2022 883,696,518

Phase 3 7,694,331,562 2023 4,121,083,638
2024 965,045,270

2025 181,022,934

2026 537,265,678

Phase 4 3,637,499,980 2027  2,328,584,166
2028 590,627,202

TOTAL  24,775,258,080 24,775,258,080
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Material Material Local  Total Material Skilled Labor Unskilled Labor Total Labor Total Investment
Year (Imported) Cost
2013 49,579,011 96,403,632 145,982,643 36,725,193 33,052,674 69,777,867 215,760,510
2014 262,944,909 511,281,767 774,226,676 194,774,007 175,296,606 370,070,613 1,144,297,289
2015 973,777,972 1,893,457,168 2,867,235,140 721,317,016 649,185,315 1,370,502,331 4,237,737,471
2016 225,248,383 437,982,968 663,231,351 166,850,654 150,165,589 317,016,243 980,247,595
2017 124,065,228 241,237,944 365,303,172 91,900,169 82,710,152 174,610,321 539,913,493
2018 208,562,501 405,538,196 614,100,696 154,490,741 139,041,667 293,532,408 907,633,104
2019 855,404,787 1,663,287,085 2,518,691,872 633,633,175 570,269,858 1,203,903,033 3,722,594,905
2020 204,197,341 397,050,386 601,247,727 151,257,290 136,131,561 287,388,851 888,636,578
2021 372,493,326 724,292,577 1,096,785,903 275,920,982 248,328,884 524,249,866 1,621,035,768
2022 190,878,448 371,152,538 562,030,985 141,391,443 127,252,299 268,643,741 830,674,727
2023 890,154,066 1,730,855,128 2,621,009,193 659,373,382 593,436,044 1,252,809,426 3,873,818,619
2024 208,449,778 405,319,013 613,768,792 154,407,243 138,966,519 293,373,762 907,142,554
2025 39,100,954 76,029,632 115,130,586 28,963,669 26,067,302 55,030,972 170,161,558
2026 116,049,386 225,651,585 341,700,971 85,962,508 77,366,258 163,328,766 505,029,737
2027 502,974,180 978,005,350 1,480,979,530 372,573,467 335,316,120 707,889,587 2,188,869,116
2028 127,575,476 248,063,425 375,638,901 94,500,352 85,050,317 179,550,669 555,189,570

5,351,455,745 10,405,608,394 | 15,757,064,139 | 3,964,041,293 3,567,637,164 | 7,631,678,456 | 23,288,742,595 |

Economic Costs Computation on CAPEX (in PhP)

Shadow Exchange Rate = 1.2
Material Component = 60%

Shadow Wage Rate = 0.6
Labor Component = 40%

Imported Material Component = 30% Unskilled Labor = 60%
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Year
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028

Annual OM

70,000,000
70,000,000
70,000,000
70,000,000
130,000,000
130,000,000
130,000,000
130,000,000
184,000,000
184,000,000
184,000,000
184,000,000
214,000,000

Material
(Imported)

10,080,000
10,080,000
10,080,000
10,080,000
18,720,000
18,720,000
18,720,000
18,720,000
26,496,000
26,496,000
26,496,000
26,496,000
30,816,000

Material
Local

19,600,000
19,600,000
19,600,000
19,600,000
36,400,000
36,400,000
36,400,000
36,400,000
51,520,000
51,520,000
51,520,000
51,520,000
59,920,000

Economic Cost Computations on OM (in Php)

Total
Material

29,680,000
29,680,000
29,680,000
29,680,000
55,120,000
55,120,000
55,120,000
55,120,000
78,016,000
78,016,000
78,016,000
78,016,000
90,736,000

Skilled Labor

16,800,000
16,800,000
16,800,000
16,800,000
31,200,000
31,200,000
31,200,000
31,200,000
44,160,000
44,160,000
44,160,000
44,160,000
51,360,000
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Unskilled
Labor

15,120,000
15,120,000
15,120,000
15,120,000
28,080,000
28,080,000
28,080,000
28,080,000
39,744,000
39,744,000
39,744,000
39,744,000
46,224,000

Total Labor

31,920,000
31,920,000
31,920,000
31,920,000
59,280,000
59,280,000
59,280,000
59,280,000
83,904,000
83,904,000
83,904,000
83,904,000
97,584,000

Total OM
Cost

61,600,000
61,600,000
61,600,000
61,600,000
114,400,000
114,400,000
114,400,000
114,400,000
161,920,000
161,920,000
161,920,000
161,920,000
188,320,000



Base Costs Table

BASE COST ESTIMATES USED IN THE COMPUTATION (in Philippine Peso)

. Service ODA Loan in Php
Phase Ci‘f/z’r';;e Commence TOTAL INVESTMENT [  Annual OPEX
ment Procuremgnt] Const.llting Total ODA Procuremgnt] Land Admin Cost Total Equity
Construction Services Construction Procurement
Phase 1 427,932 2,017 5,598,625,500 360,887,850 5,959,513,350 573,692,500 89,603,580 375,108,511 1,038,404,591 6,997,917,941 70,000,000.00
Phase 2 387,567 2,021 4,549,143,000 361,480,607 4,910,623,607 773,806,000 420,972,200 340,106,790 1,534,884,990 6,445,508,597 60,000,000.00
Phase 3 399,740 2,015 5,416,480,000 361,480,561 5,777,960,561 - 1,526,318,200 390,052,801 1,916,371,001 7,694,331,562 54,000,000.00
Phase 4 141,627 2,029 3,040,276,000 361,480,561 3,401,756,561 - - 235,743,419 235,743,419 3,637,499,980 30,000,000.00
1,356,866 18,604,524,500 1,445,329,580 20,049,854,080 | 1,347,498,500 | 2,036,893,980 1,341,011,520 4,725,404,000 24,775,258,080 214,000,000.00
Percentages 93% 7% 43% 28% ODA 81%
Equity 19%
563,074,047.28 in US Dollar @ Phpo44=1USD
L Pay Period (30
A oan ; Const. Sked Service yrs) under Direct
greemen Commitment Loan
Phase 1 2012 2014-2016 2017 2013-2043
Phase 2 2016 2018-2020 2021 2017-2046
Phase 3 2020 2022-2024 2025 2021-2051
Phase 4 2024 2026-2028 2029 2025-2054
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7. Impact on Tariff
Additional Fee

. Year of : Water Demand OM Cost Construction Additional Environmental Tota_ll_Charge
Construction . Service " per Year . o.| Additional for
Phase Service Population Projection Cumulativ Cost Cumulative| Monthly Cost |Charge of 20% Sewerage
Commitment MP (A MP (B) ((A+B)/40)/12/C P/L/mo. P/L/
L/pcp [ML/mo (C) € (A) mo
Phase 1 427,932 2,311 0.031 0.006 0.037
2017 1237607 80 5683 6249 0.011 0.002 0.013
Phase 2 815,489 4,538 0.029 0.006 0.035
2021 1284030 186 7151] 29 11926 0.019 0.004 0.022
Phase 3 1,215,239 6,763 0.028 0.006 0.034
2025 Toies] 80 7355] 1839 18640 0.026 0.005 0.031
Phase 4 1,356,866 7,551 0.030 0.006 0.036
2029 1,356,866 100 7551 2138 22604 0.030 0.006 0.036

Cumlulative Coverage

Phase 1 34.58%
Phase 2 63.47%
Phase 3 91.95%
Phase 4 100.00%
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Impact on Water Tariff

Project Impact on Water Tariff (Phases 1-4)
Basic Tariff Water C(;Tjs:qmpnon N oate per
cuminP Amount (P)

First 10 10 8.57 85.68

Second 1 10 10.45 104.50

Next 20 10 19.81 198.10
Monthly Bill 30 388.27
Tariff per cum 12.94
Addl Charge due to Project 0.036
Total Basic Charge 388.30
FCDA 4.7
Environmental Charge (16%) 62.13
Sewer Charge (20%) 77.66
Maintenance Service Charge 15
Total Current Charge Before Tax 534.29
Add Vat of 12% 64.12
Total Amount Due 598.41

0.23809524 percentage increase from 2010 to June 2011

Computation for Project Impact on Water Tariff (Phase 1)

Water Consumption in cu

Basic Tariff m Rate per cu

minP Amount (P)

First 10 10 8.57 85.68
Second 10 10 10.45 104.50
Next 20 10 19.81 198.10
Monthly Bill 30 388.27
Tariff per cu m 12.94
Addl Charge due to Project 0.037
Total Basic Charge 388.30
FCDA 4.7
Environmental Charge (16%) 62.13
Sewer Charge (20%) 77.66
Maintenance Service Charge 15
Total Current Charge Before Tax 534.29
Add Vat of 12% 64.12
Total Amount Due 598.41

0.238095238 percentage increase from 2010 to June 2011
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Computation for Project Impact on Water Tariff (Phase 1-2)

Water Consumption

Basic Tariff ineum Rate per cum
inP Amount (P)

First 10 10 8.57 85.68

Second 10 10 10.45 104.50

Next 20 10 19.81 198.10
Monthly Bill 30 388.27
Tariff per cu m 12.94
Addl Charge due to Project 0.035
Total Basic Charge 388.30
FCDA 4.7
Environmental Charge (16%) 62.13
Sewer Charge (20%) 77.66
Maintenance Service Charge 15
Total Current Charge Before Tax 534.29
Add Vat of 12% 64.12
Total Amount Due 598.41

0.238095238 percentage increase from 2010 to June 2011

Computation for Project Impact on Water Tariff (Phase 1-3)

Water Consumption

Basic Tariff i eum Rate per cu m

inP Amount (P)

First 10 10 8.57 85.68
Second 10 10 10.45 104.50
Next 20 10 19.81 198.10
Monthly Bill 30 388.27
Tariff per cu m 12.94
Addl Charge due to Project 0.000
Total Basic Charge 388.27
FCDA 4.7
Environmental Charge (16%) 62.12
Sewer Charge (20%) 77.65
Maintenance Service Charge 15
Total Current Charge Before Tax 534.24
Add Vat of 12% 64.11
Total Amount Due 598.35

0.238095238 percentage increase from 2010 to June 201
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8. Summary of Analysis

Without Interest and Payments

With Interest and Payments
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Phase 1 Phase 2 Phase 3 Phase 4 Overall Phase 1 Phase 2 Phase 3 Phase 4 Overall
FINANCIAL ANALYSIS
JICA Direct Loan
Option 1 FIRR #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!
NPV at 9.3% ADR (in Php) #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!
Option 2 FIRR 31% 30% 26% 21% 30% 28% 27% 23% 17% 26%
NPV at 9.3% ADR (in Php) 15,342,275,822 13,780,005,222 13,216,246,033 3,913,047,250 36,147,264,609 12,924,129,759 11,714,465,868 10,785,881,607 2,480,581,502 30,193,541,959
Option 3 FIRR 31% 30% 25% 21% 30% 26% 26% 22% 15% 26%
NPV at 9.3% ADR (in Php) 12,874,719,922 11,542,415,202 10,901,905,108 3,102,000,861 33,453,434,286 10,008,045,451 9,180,282,843 8,122,562,054 1,463,490,429 27,003,492,236
Two Step Loan
LBP FIRR 14% 14% 11% % 14% 25% 25% 19% 0.156340898 23%
NPV at 9.3% ADR (in Php) 18,425,748,292 16,576,113,769 16,108,269,559 4,926,529,983 39,510,699,290 13,624,910,730 12,619,410,971 5,653,279,686 26,620,905,666 26,620,905,666
DBP FIRR 14% 14% 11% 7% 14% 24% 24% 20% 0.147638578 23%
NPV at 9.3% ADR (in Php) 18,428,000,474 16,578,153,513 16,110,373,369 4,927,275,358 39,515,658,897 14,174,031,213 13,072,893,830 11,985,998,580 2,499,062,349 29,974,910,416
ECONOMIC ANALYSIS
EIRR 32% 31% 26% 22% 31%
NPV at 15% DR (in Php) 7,634,125,293 6,781,253,466 6,037,790,886 1,547,217,864 13,806,102,939




9. Two Step Loan through Government Financial Institutes

9.1LBP

Govt Gurantee Fee

1%

Grace 10
Repay 40

Year

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064

5,959,513,350

Foreign Exchange Fee 0%

Principal

5,810,525,517
5,661,537,683
5,512,549,849
5,363,562,015
5,214,574,182
5,065,586,348
4,916,598,514
4,767,610,680
4,618,622,846
4,469,635,013
4,320,647,179
4,171,659,345
4,022,671,511
3,873,683,678
3,724,695,844
3,5675,708,010
3,426,720,176
3,277,732,343
3,128,744,509
2,979,756,675
2,830,768,841
2,681,781,008
2,532,793,174
2,383,805,340
2,234,817,506
2,085,829,673
1,936,841,839
1,787,854,005
1,638,866,171
1,489,878,338
1,340,890,504
1,191,902,670
1,042,914,836
893,927,003
744,939,169
595,951,335
446,963,501
297,975,668
148,987,834

0

Admin Fee 3%

Phase 1
Interest

283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
275,999,962
268,923,040
261,846,118
254,769,196
247,692,274
240,615,352
233,538,429
226,461,507
219,384,585
212,307,663
205,230,741
198,153,819
191,076,897
183,999,975
176,923,053
169,846,130
162,769,208
155,692,286
148,615,364
141,538,442
134,461,520
127,384,598
120,307,676
113,230,754
106,153,832
99,076,909
91,999,987
84,923,065
77,846,143
70,769,221
63,692,299
56,615,377
49,538,455
42,461,533
35,384,611
28,307,688
21,230,766
14,153,844
7,076,922

0
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Interest + Commitment 0.50%

Repayment

148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834

Total

283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
283,076,884
424,987,796
417,910,874
410,833,952
403,757,029
396,680,107
389,603,185
382,526,263
375,449,341
368,372,419
361,295,497
354,218,575
347,141,653
340,064,731
332,987,808
325,910,886
318,833,964
311,757,042
304,680,120
297,603,198
290,526,276
283,449,354
276,372,432
269,295,510
262,218,587
255,141,665
248,064,743
240,987,821
233,910,899
226,833,977
219,757,055
212,680,133
205,603,211
198,526,288
191,449,366
184,372,444
177,295,522
170,218,600
163,141,678
156,064,756
148,987,834



Year

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067

Principal

4,910,623,607

4,787,858,017
4,665,092,427
4,542,326,837
4,419,561,246
4,296,795,656
4,174,030,066
4,051,264,476
3,928,498,886
3,805,733,296
3,682,967,705
3,560,202,115
3,437,436,525
3,314,670,935
3,191,905,345
3,069,139,754
2,946,374,164
2,823,608,574
2,700,842,984
2,578,077,394
2,455,311,804
2,332,546,213
2,209,780,623
2,087,015,033
1,964,249,443
1,841,483,853
1,718,718,263
1,595,952,672
1,473,187,082
1,350,421,492
1,227,655,902
1,104,890,312
982,124,721
859,359,131
736,593,541
613,827,951
491,062,361
368,296,771
245,531,180
122,765,590

0

Phase 2
Interest

233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
227,423,256
221,591,890
215,760,525
209,929,159
204,097,794
198,266,428
192,435,063
186,603,697
180,772,332
174,940,966
169,109,600
163,278,235
157,446,869
151,615,504
145,784,138
139,952,773
134,121,407
128,290,042
122,458,676
116,627,311
110,795,945
104,964,580
99,133,214
93,301,849
87,470,483
81,639,117
75,807,752
69,976,386
64,145,021
58,313,655
52,482,290
46,650,924
40,819,559
34,988,193
29,156,828
23,325,462
17,494,097
11,662,731
5,831,366

0
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Repayment

122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590

Total

233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
233,254,621
350,188,846
344,357,480
338,526,115
332,694,749
326,863,384
321,032,018
315,200,653
309,369,287
303,537,922
297,706,556
291,875,191
286,043,825
280,212,460
274,381,094
268,549,729
262,718,363
256,886,997
251,055,632
245,224,266
239,392,901
233,561,535
227,730,170
221,898,804
216,067,439
210,236,073
204,404,708
198,573,342
192,741,977
186,910,611
181,079,246
175,247,880
169,416,514
163,585,149
157,753,783
151,922,418
146,091,052
140,259,687
134,428,321
128,596,956
122,765,590



Year

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072

Principal

5,777,960,561

5,633,511,547
5,489,062,533
5,344,613,519
5,200,164,505
5,055,715,491
4,911,266,477
4,766,817,463
4,622,368,449
4,477,919,435
4,333,470,421
4,189,021,407
4,044,572,393
3,900,123,379
3,755,674,365
3,611,225,351
3,466,776,337
3,322,327,323
3,177,878,309
3,033,429,295
2,888,980,281
2,744,531,267
2,600,082,253
2,455,633,239
2,311,184,225
2,166,735,211
2,022,286,196
1,877,837,182
1,733,388,168
1,588,939,154
1,444,490,140
1,300,041,126
1,155,592,112
1,011,143,098
866,694,084
722,245,070
577,796,056
433,347,042
288,898,028
144,449,014

0

Phase 3
Interest

274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
267,591,799
260,730,470
253,869,142
247,007,814
240,146,486
233,285,158
226,423,830
219,562,501
212,701,173
205,839,845
198,978,517
192,117,189
185,255,861
178,394,532
171,533,204
164,671,876
157,810,548
150,949,220
144,087,892
137,226,563
130,365,235
123,503,907
116,642,579
109,781,251
102,919,923
96,058,594
89,197,266
82,335,938
75,474,610
68,613,282
61,751,954
54,890,625
48,029,297
41,167,969
34,306,641
27,445,313
20,583,985
13,722,656
6,861,328

0
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Repayment

144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014

Total

274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
274,453,127
412,040,813
405,179,484
398,318,156
391,456,828
384,595,500
377,734,172
370,872,844
364,011,515
357,150,187
350,288,859
343,427,531
336,566,203
329,704,875
322,843,546
315,982,218
309,120,890
302,259,562
295,398,234
288,536,906
281,675,577
274,814,249
267,952,921
261,091,593
254,230,265
247,368,937
240,507,608
233,646,280
226,784,952
219,923,624
213,062,296
206,200,968
199,339,639
192,478,311
185,616,983
178,755,655
171,894,327
165,032,999
158,171,670
151,310,342
144,449,014



Year

2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073

Principal

3,401,756,561

3,316,712,647
3,231,668,733
3,146,624,819
3,061,580,905
2,976,536,991
2,891,493,077
2,806,449,163
2,721,405,249
2,636,361,335
2,551,317,421
2,466,273,507
2,381,229,593
2,296,185,679
2,211,141,765
2,126,097,851
2,041,053,937
1,956,010,023
1,870,966,109
1,785,922,195
1,700,878,281
1,615,834,367
1,530,790,453
1,445,746,539
1,360,702,625
1,275,658,711
1,190,614,796
1,105,570,882
1,020,526,968
935,483,054
850,439,140
765,395,226
680,351,312
595,307,398
510,263,484
425,219,570
340,175,656
255,131,742
170,087,828
85,043,914

0

Phase 4
Interest

161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
157,543,851
153,504,265
149,464,679
145,425,093
141,385,507
137,345,921
133,306,335
129,266,749
125,227,163
121,187,578
117,147,992
113,108,406
109,068,820
105,029,234
100,989,648
96,950,062
92,910,476
88,870,890
84,831,304
80,791,718
76,752,132
72,712,547
68,672,961
64,633,375
60,593,789
56,554,203
52,514,617
48,475,031
44,435,445
40,395,859
36,356,273
32,316,687
28,277,101
24,237,516
20,197,930
16,158,344
12,118,758
8,079,172
4,039,586

0

AN3-83

Repayment

85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914

Total

161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
161,583,437
242,587,765
238,548,179
234,508,593
230,469,007
226,429,421
222,389,835
218,350,249
214,310,663
210,271,077
206,231,492
202,191,906
198,152,320
194,112,734
190,073,148
186,033,562
181,993,976
177,954,390
173,914,804
169,875,218
165,835,632
161,796,046
157,756,461
153,716,875
149,677,289
145,637,703
141,598,117
137,558,531
133,518,945
129,479,359
125,439,773
121,400,187
117,360,601
113,321,015
109,281,430
105,241,844
101,202,258

97,162,672

93,123,086

89,083,500

85,043,914



Year

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073

Principal

5,959,513,350

4,910,623,607

5,777,960,561

3,401,756,561

20,049,854,080

5,810,525,517
5,661,537,683
5,512,549,849
10,151,420,032
9,879,666,608
9,607,913,184
9,336,159,760
9,064,406,337
14,426,164,460
14,009,962,022
13,593,759,584
13,177,557,146
16,078,067,355
15,576,821,003
15,075,574,651
14,574,328,299
14,073,081,947
13,571,835,595
13,070,589,243
12,569,342,891
12,068,096,539
11,566,850,187
11,065,603,835
10,564,357,483
10,063,111,131
9,561,864,779
9,060,618,427
8,559,372,075
8,058,125,723
7,556,879,371
7,055,633,019
6,554,386,667
6,053,140,315
5,551,893,963
5,050,647,611
4,549,401,259
4,048,154,907
3,546,908,555
3,045,662,203
2,544,415,851
2,192,157,333
1,839,898,815
1,487,640,296
1,258,147,368
1,028,654,440
799,161,512
569,668,584
340,175,656
255,131,742
170,087,828
85,043,914

0

TOTAL
Interest Repayment
283,076,884 -
283,076,884 -
283,076,884 -
283,076,884 -
516,331,505 -
516,331,505 -
516,331,505 -
516,331,505 -
790,784,632 -
790,784,632 -
783,707,710 148,987,834
776,630,788 148,987,834
931,137,303 148,987,834
918,229,015 271,753,424
905,320,727 271,753,424
892,412,440 271,753,424
879,504,152 271,753,424
866,595,864 271,753,424
846,826,249 416,202,438
827,056,633 416,202,438
807,287,017 416,202,438
787,517,401 416,202,438
763,708,199 501,246,352
739,898,998 501,246,352
716,089,796 501,246,352
692,280,594 501,246,352
668,471,393 501,246,352
644,662,191 501,246,352
620,852,989 501,246,352
597,043,787 501,246,352
573,234,586 501,246,352
549,425,384 501,246,352
525,616,182 501,246,352
501,806,980 501,246,352
477,997,779 501,246,352
454,188,577 501,246,352
430,379,375 501,246,352
406,570,174 501,246,352
382,760,972 501,246,352
358,951,770 501,246,352
335,142,568 501,246,352
311,333,367 501,246,352
287,524,165 501,246,352
263,714,963 501,246,352
239,905,762 501,246,352
216,096,560 501,246,352
192,287,358 501,246,352
168,478,156 501,246,352
144,668,955 501,246,352
120,859,753 501,246,352
104,127,473 352,258,518
87,395,194 352,258,518
70,662,914 352,258,518
59,762,000 229,492,928
48,861,086 229,492,928
37,960,172 229,492,928
27,059,258 229,492,928
16,158,344 229,492,928
12,118,758 85,043,914
8,079,172 85,043,914
4,039,586 85,043,914
0 85,043,914
27,861,603,409 20,049,854,080

AN3-84

Total

283,076,884
283,076,884
283,076,884
283,076,884
516,331,505
516,331,505
516,331,505
516,331,505
790,784,632
790,784,632
932,695,544
925,618,622
1,080,125,136
1,189,982,439
1,177,074,151
1,164,165,864
1,151,257,576
1,138,349,288
1,263,028,686
1,243,259,071
1,223,489,455
1,203,719,839
1,264,954,551
1,241,145,350
1,217,336,148
1,193,526,946
1,169,717,745
1,145,908,543
1,122,099,341
1,098,290,139
1,074,480,938
1,050,671,736
1,026,862,534
1,003,053,332
979,244,131
955,434,929
931,625,727
907,816,526
884,007,324
860,198,122
836,388,920
812,579,719
788,770,517
764,961,315
741,152,114
717,342,912
693,533,710
669,724,508
645,915,307
622,106,105
456,385,992
439,653,712
422,921,432
289,254,928
278,354,014
267,453,100
256,552,186
245,651,272
97,162,672
93,123,086
89,083,500
85,043,914
47,911,457,489
27,861,603,409

% increase of interest charges 58%



9.2 DBP

Govt Gurantee Fee

1%

Front Exchange Fee 0%

Grace 10

Repay 40
Year

Principal

2013  5,959,513,350
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023 5,810,525,517
2024 5,661,537,683
2025 5,512,549,849
2026 5,363,562,015
2027 5,214,574,182
2028 5,065,586,348
2029 4,916,598,514
2030 4,767,610,680
2031 4,618,622,846
2032 4,469,635,013
2033 4,320,647,179
2034 4,171,659,345
2035 4,022,671,511
2036 3,873,683,678
2037 3,724,695,844
2038 3,575,708,010
2039 3,426,720,176
2040 3,277,732,343
2041 3,128,744,509
2042 2,979,756,675
2043 2,830,768,841
2044 2,681,781,008
2045 2,532,793,174
2046 2,383,805,340
2047 2,234,817,506
2048 2,085,829,673
2049 1,936,841,839
2050 1,787,854,005
2051 1,638,866,171
2052 1,489,878,338
2053 1,340,890,504
2054 1,191,902,670
2055 1,042,914,836
2056 893,927,003
2057 744,939,169
2058 595,951,335
2059 446,963,501
2060 297,975,668
2061 148,987,834
2062 0
2063
2064

Admin Fee 3%

Phase 1
Interest

342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
334,105,217
325,538,417
316,971,616
308,404,816
299,838,015
291,271,215
282,704,415
274,137,614
265,570,814
257,004,013
248,437,213
239,870,412
231,303,612
222,736,811
214,170,011
205,603,211
197,036,410
188,469,610
179,902,809
171,336,009
162,769,208
154,202,408
145,635,607
137,068,807
128,502,007
119,935,206
111,368,406
102,801,605
94,234,805
85,668,004
77,101,204
68,534,404
59,967,603
51,400,803
42,834,002
34,267,202
25,700,401
17,133,601
8,566,800

0

Interest + Commitment 0.75%

Repayment

148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834

AN3-85

Total

342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
342,672,018
483,093,051
474,526,251
465,959,450
457,392,650
448,825,849
440,259,049
431,692,248
423,125,448
414,558,647
405,991,847
397,425,047
388,858,246
380,291,446
371,724,645
363,157,845
354,591,044
346,024,244
337,457,443
328,890,643
320,323,843
311,757,042
303,190,242
294,623,441
286,056,641
277,489,840
268,923,040
260,356,239
251,789,439
243,222,639
234,655,838
226,089,038
217,522,237
208,955,437
200,388,636
191,821,836
183,255,036
174,688,235
166,121,435
157,554,634
148,987,834

Front End Fee 1.0%

Total

5.75%



Year

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068

Principal

4,910,623,607

4,787,858,017
4,665,092,427
4,542,326,837
4,419,561,246
4,296,795,656
4,174,030,066
4,051,264,476
3,928,498,886
3,805,733,296
3,682,967,705
3,560,202,115
3,437,436,525
3,314,670,935
3,191,905,345
3,069,139,754
2,946,374,164
2,823,608,574
2,700,842,984
2,578,077,394
2,455,311,804
2,332,546,213
2,209,780,623
2,087,015,033
1,964,249,443
1,841,483,853
1,718,718,263
1,595,952,672
1,473,187,082
1,350,421,492
1,227,655,902
1,104,890,312
982,124,721
859,359,131
736,593,541
613,827,951
491,062,361
368,296,771
245,531,180
122,765,590

0

Phase 2
Interest

282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
275,301,836
268,242,815
261,183,793
254,124,772
247,065,750
240,006,729
232,947,707
225,888,686
218,829,664
211,770,643
204,711,622
197,652,600
190,593,579
183,534,557
176,475,536
169,416,514
162,357,493
155,298,472
148,239,450
141,180,429
134,121,407
127,062,386
120,003,364
112,944,343
105,885,322
98,826,300
91,767,279
84,708,257
77,649,236
70,590,214
63,531,193
56,472,171
49,413,150
42,354,129
35,295,107
28,236,086
21,177,064
14,118,043
7,059,021

0

AN3-86

Repayment

122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590

Total

282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
282,360,857
398,067,426
391,008,405
383,949,383
376,890,362
369,831,340
362,772,319
355,713,298
348,654,276
341,595,255
334,536,233
327,477,212
320,418,190
313,359,169
306,300,147
299,241,126
292,182,105
285,123,083
278,064,062
271,005,040
263,946,019
256,886,997
249,827,976
242,768,955
235,709,933
228,650,912
221,591,890
214,532,869
207,473,847
200,414,826
193,355,805
186,296,783
179,237,762
172,178,740
165,119,719
158,060,697
151,001,676
143,942,654
136,883,633
129,824,612
122,765,590



Year

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072

Principal

5,777,960,561

5,633,511,547
5,489,062,533
5,344,613,519
5,200,164,505
5,055,715,491
4,911,266,477
4,766,817,463
4,622,368,449
4,477,919,435
4,333,470,421
4,189,021,407
4,044,572,393
3,900,123,379
3,755,674,365
3,611,225,351
3,466,776,337
3,322,327,323
3,177,878,309
3,033,429,295
2,888,980,281
2,744,531,267
2,600,082,253
2,455,633,239
2,311,184,225
2,166,735,211
2,022,286,196
1,877,837,182
1,733,388,168
1,588,939,154
1,444,490,140
1,300,041,126
1,155,592,112
1,011,143,098
866,694,084
722,245,070
577,796,056
433,347,042
288,898,028
144,449,014

0

Phase 3
Interest

332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
323,926,914
315,621,096
307,315,277
299,009,459
290,703,641
282,397,822
274,092,004
265,786,186
257,480,368
249,174,549
240,868,731
232,562,913
224,257,094
215,951,276
207,645,458
199,339,639
191,033,821
182,728,003
174,422,184
166,116,366
157,810,548
149,504,730
141,198,911
132,893,093
124,587,275
116,281,456
107,975,638
99,669,820
91,364,001
83,058,183
74,752,365
66,446,546
58,140,728
49,834,910
41,529,092
33,223,273
24,917,455
16,611,637
8,305,818

0

AN3-87

Repayment

144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014

Total

332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
332,232,732
468,375,928
460,070,110
451,764,291
443,458,473
435,152,655
426,846,836
418,541,018
410,235,200
401,929,382
393,623,563
385,317,745
377,011,927
368,706,108
360,400,290
352,094,472
343,788,653
335,482,835
327,177,017
318,871,198
310,565,380
302,259,562
293,953,744
285,647,925
277,342,107
269,036,289
260,730,470
252,424,652
244,118,834
235,813,015
227,507,197
219,201,379
210,895,560
202,589,742
194,283,924
185,978,106
177,672,287
169,366,469
161,060,651
152,754,832
144,449,014



Year

2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073

Principal

3,401,756,561

3,316,712,647
3,231,668,733
3,146,624,819
3,061,580,905
2,976,536,991
2,891,493,077
2,806,449,163
2,721,405,249
2,636,361,335
2,551,317,421
2,466,273,507
2,381,229,593
2,296,185,679
2,211,141,765
2,126,097,851
2,041,053,937
1,956,010,023
1,870,966,109
1,785,922,195
1,700,878,281
1,615,834,367
1,530,790,453
1,445,746,539
1,360,702,625
1,275,658,711
1,190,614,796
1,105,570,882
1,020,526,968
935,483,054
850,439,140
765,395,226
680,351,312
595,307,398
510,263,484
425,219,570
340,175,656
255,131,742
170,087,828
85,043,914

0

Phase 4
Interest

195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
190,710,977
185,820,952
180,930,927
176,040,902
171,150,877
166,260,852
161,370,827
156,480,802
151,590,777
146,700,752
141,810,727
136,920,702
132,030,677
127,140,651
122,250,626
117,360,601
112,470,576
107,580,551
102,690,526
97,800,501
92,910,476
88,020,451
83,130,426
78,240,401
73,350,376
68,460,351
63,570,326
58,680,301
53,790,276
48,900,251
44,010,226
39,120,200
34,230,175
29,340,150
24,450,125
19,560,100
14,670,075
9,780,050
4,890,025

0

AN3-88

Repayment

85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914

Total

195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
195,601,002
275,754,891
270,864,866
265,974,841
261,084,816
256,194,791
251,304,766
246,414,741
241,524,716
236,634,691
231,744,666
226,854,641
221,964,616
217,074,591
212,184,566
207,294,540
202,404,515
197,514,490
192,624,465
187,734,440
182,844,415
177,954,390
173,064,365
168,174,340
163,284,315
158,394,290
153,504,265
148,614,240
143,724,215
138,834,190
133,944,165
129,054,140
124,164,114
119,274,089
114,384,064
109,494,039
104,604,014

99,713,989

94,823,964

89,933,939

85,043,914



Year

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073

Principal

5,959,513,350

4,910,623,607

5,777,960,561

3,401,756,561

5,810,525,517
5,661,537,683
5,512,549,849
5,363,562,015
10,002,432,199
9,730,678,775
9,458,925,351
9,187,171,927
14,548,930,050
14,132,727,612
13,716,525,174
13,300,322,736
16,200,832,946
15,699,586,594
15,198,340,241.6
14,697,093,890
14,195,847,538
13,694,601,186
13,193,354,834
12,692,108,482
12,190,862,130
11,689,615,778
11,188,369,426
10,687,123,074
10,185,876,722
9,684,630,370
9,183,384,018
8,682,137,666
8,180,891,314
7,679,644,961
7,178,398,609
6,677,152,257
6,175,905,905
5,674,659,553
5,173,413,201
4,672,166,849
4,170,920,497
3,669,674,145
3,168,427,793
2,667,181,441
2,314,922,923
1,962,664,405
1,610,405,887
1,258,147,368
1,028,654,440
799,161,512
569,668,584
340,175,656
255,131,742
170,087,828
85,043,914

0

TOTAL

Interest

342,672,018
342,672,018
342,672,018
342,672,018
625,032,875
625,032,875
625,032,875
625,032,875
957,265,607
957,265,607
948,698,807
940,132,006
1,127,166,208
1,118,599,408
1,102,973,586
1,087,347,764
1,071,721,942
1,056,096,120
1,032,164,480
1,008,232,840
984,301,200
960,369,560
931,547,894
902,726,229
873,904,564
845,082,899
816,261,233
787,439,568
758,617,903
729,796,238
700,974,572
672,152,907
643,331,242
614,509,577
585,687,911
556,866,246
528,044,581
499,222,916
470,401,251
441,579,585
412,757,920
383,936,255
355,114,590
326,292,924
297,471,259
268,649,594
239,827,929
211,006,263
182,184,598
153,362,933
133,108,068
112,853,203
92,598,338
72,343,474
59,147,630
45,951,787
32,755,944
19,560,100
14,670,075
9,780,050
4,890,025

0
34,009,564,984

AN3-89

Repayment

148,987,834
148,987,834
148,987,834
148,987,834
271,753,424
271,753,424
271,753,424
271,753,424
416,202,438
416,202,438
416,202,438
416,202,438
501,246,352
501,246,352
501,246,352.0
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
501,246,352
352,258,518
352,258,518
352,258,518
352,258,518
229,492,928
229,492,928
229,492,928
229,492,928
85,043,914
85,043,914
85,043,914
85,043,914
20,049,854,080

Total

342,672,018
342,672,018
342,672,018
342,672,018
625,032,875
625,032,875
625,032,875
625,032,875
957,265,607
957,265,607
1,097,686,641
1,089,119,840
1,276,154,042
1,267,587,242
1,374,727,010
1,359,101,188
1,343,475,366
1,327,849,544
1,448,366,918
1,424,435,278
1,400,503,638
1,376,571,998
1,432,794,246
1,403,972,581
1,375,150,915.9
1,346,329,251
1,317,507,585
1,288,685,920
1,259,864,255
1,231,042,590
1,202,220,924
1,173,399,259
1,144,577,594
1,115,755,929
1,086,934,263
1,058,112,598
1,029,290,933
1,000,469,268
971,647,603
942,825,937
914,004,272
885,182,607
856,360,942
827,539,276
798,717,611
769,895,946
741,074,281
712,252,615
683,430,950
654,609,285
485,366,586
465,111,722
444,856,857
424,601,992
288,640,558
275,444,715
262,248,872
249,053,028
99,713,989
94,823,964
89,933,939
85,043,914
54,059,419,064
20,049,854,080

% increase in interest charges 37%



10. JICA Direct Loan

Interest 0.65% Commitment Charg 0.10% Govt. Gurantee Fee 1%  TOTAL 1.75%

10.10ption 1

Grace 10

Repay 40
Year

Principal

2013 5,959,513,350
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023 5,810,525,517
2024 5,661,537,683
2025 5,512,549,849
2026 5,363,562,015
2027 5,214,574,182
2028 5,065,586,348
2029 4916,598,514
2030 4,767,610,680
2031 4,618,622,846
2032 4,469,635,013
2033 4,320,647,179
2034 4,171,659,345
2035 4,022,671,511
2036 3,873,683,678
2037 3,724,695,844
2038 3,5675,708,010
2039 3,426,720,176
2040 3,277,732,343
2041 3,128,744,509
2042 2,979,756,675
2043 2,830,768,841
2044 2,681,781,008
2045 2,532,793,174
2046 2,383,805,340
2047 2,234,817,506
2048 2,085,829,673
2049 1,936,841,839
2050 1,787,854,005
2052 1,638,866,171
2051 1,489,878,338
2053 1,340,890,504
2054 1,191,902,670
2055 1,042,914,836
2056 893,927,003
2057 744,939,169
2058 595,951,335
2059 446,963,501
2060 297,975,668
2061 148,987,834
2062
2063
to
2074

Phase 1
Interest

104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
101,684,197
99,076,909
96,469,622
93,862,335
91,255,048
88,647,761
86,040,474
83,433,187
80,825,900
78,218,613
75,611,326
73,004,039
70,396,751
67,789,464
65,182,177
62,574,890
59,967,603
57,360,316
54,753,029
52,145,742
49,538,455
46,931,168
44,323,881
41,716,593
39,109,306
36,502,019
33,894,732
31,287,445
28,680,158
26,072,871
23,465,584
20,858,297
18,251,010
15,643,723
13,036,435
10,429,148
7,821,861
5,214,574
2,607,287

0

AN3-90

Repayment

148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834
148,987,834

Total

104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
104,291,484
250,672,030
248,064,743
245,457,456
242,850,169
240,242,882
237,635,595
235,028,308
232,421,021
229,813,734
227,206,446
224,599,159
221,991,872
219,384,585
216,777,298
214,170,011
211,662,724
208,955,437
206,348,150
203,740,863
201,133,576
198,526,288
195,919,001
193,311,714
190,704,427
188,097,140
185,489,853
182,882,566
180,275,279
177,667,992
175,060,705
172,453,418
169,846,130
167,238,843
164,631,556
162,024,269
159,416,982
156,809,695
154,202,408
151,595,121
148,987,834



Year

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2052
2051
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
to
2074

Principal

4910,623,607

4,787,858,017
4,665,092,427
4,542,326,837
4,419,561,246
4,296,795,656
4,174,030,066
4,051,264,476
3,928,498,886
3,805,733,296
3,682,967,705
3,560,202,115
3,437,436,525
3,314,670,935
3,191,905,345
3,069,139,754
2,946,374,164
2,823,608,574
2,700,842,984
2,5678,077,394
2,455,311,804
2,332,546,213
2,209,780,623
2,087,015,033
1,964,249,443
1,841,483,853
1,718,718,263
1,595,952,672
1,473,187,082
1,350,421,492
1,227,655,902
1,104,890,312

982,124,721

859,359,131

736,593,541

613,827,951

491,062,361

368,296,771

245,531,180

122,765,590

0]

Phase 2

Interest

85,935,913
85,935,913
85,935,913
85,935,913
85,935,913
85,935,913
85,935,913
85,935,913
85,935,913
85,935,913
83,787,515
81,639,117
79,490,720
77,342,322
75,193,924
73,045,526
70,897,128
68,748,731
66,600,333
64,451,935
62,303,537
60,155,139
58,006,741
55,858,344
53,709,946
51,561,548
49,413,150
47,264,752
45,116,354
42,967,957
40,819,559
38,671,161
36,522,763
34,374,365
32,225,967
30,077,570
27,929,172
25,780,774
23,632,376
21,483,978
19,335,580
17,187,183
15,038,785
12,890,387
10,741,989
8,593,591
6,445,193
4,296,796
2,148,398
0

AN3-91

Repayment

122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590
122,765,590

Total

85,935,913

85,935,913

85,935,913

85,935,913

85,935,913

85,935,913

85,935,913

85,935,913

85,935,913

85,935,913
206,553,105
204,404,708
202,256,310
200,107,912
197,959,514
195,811,116
193,662,719
191,514,321
189,365,923
187,217,525
185,069,127
182,920,729
180,772,332
178,623,934
176,475,536
174,327,138
172,178,740
170,030,342
167,881,945
165,733,547
163,585,149
161,436,751
159,288,353
157,139,955
154,991,558
152,843,160
150,694,762
148,546,364
146,397,966
144,249,568
142,101,171
139,952,773
137,804,375
135,655,977
133,507,579
131,359,181
129,210,784
127,062,386
124,913,988
122,765,590



Year

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2052
2051
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
to
2074

Principal

5,777,960,561

5,633,511,547
5,489,062,533
5,344,613,519
5,200,164,505
5,055,715,491
4,911,266,477
4,766,817,463
4,622,368,449
4,477,919,435
4,333,470,421
4,189,021,407
4,044,572,393
3,900,123,379
3,755,674,365
3,611,225,351
3,466,776,337
3,322,327,323
3,177,878,309
3,033,429,295
2,888,980,281
2,744,531,267
2,600,082,253
2,455,633,239
2,311,184,225
2,166,735,211
2,022,286,196
1,877,837,182
1,733,388,168
1,588,939,154
1,444,490,140
1,300,041,126
1,155,592,112
1,011,143,098

866,694,084

722,245,070

577,796,056

433,347,042

288,898,028

144,449,014

0]

Phase 3
Interest

101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
98,586,452
96,058,594
93,530,737
91,002,879
88,475,021
85,947,163
83,419,306
80,891,448
78,363,590
75,835,732
73,307,875
70,780,017
68,252,159
65,724,301
63,196,444
60,668,586
58,140,728
55,612,870
53,085,013
50,557,155
48,029,297
45,501,439
42,973,582
40,445,724
37,917,866
35,390,008
32,862,151
30,334,293
27,806,435
25,278,577
22,750,720
20,222,862
17,695,004
15,167,146
12,639,289
10,111,431
7,583,573
5,055,715
2,527,858

0

AN3-92

Repayment

144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014
144,449,014

Total

101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
101,114,310
243,035,466
240,507,608
237,979,751
235,451,893
232,924,035
230,396,177
227,868,320
225,340,462
222,812,604
220,284,746
217,756,889
215,229,031
212,701,173
210,173,315
207,645,458
205,117,600
202,589,742
200,061,884
197,534,027
195,006,169
192,478,311
189,950,453
187,422,596
184,894,738
182,366,880
179,839,022
177,311,165
174,783,307
172,255,449
169,727,591
167,199,734
164,671,876
162,144,018
159,616,161
157,088,303
154,560,445
152,032,587
149,504,730
146,976,872
144,449,014



Year

2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2052
2051
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073

Principal

3,401,756,561

3,316,712,647
3,231,668,733
3,146,624,819
3,061,580,905
2,976,536,991
2,891,493,077
2,806,449,163
2,721,405,249
2,636,361,335
2,5651,317,421
2,466,273,507
2,381,229,593
2,296,185,679
2,211,141,765
2,126,097,851
2,041,053,937
1,956,010,023
1,870,966,109
1,785,922,195
1,700,878,281
1,615,834,367
1,530,790,453
1,445,746,539
1,360,702,625
1,275,658,711
1,190,614,796
1,105,570,882
1,020,526,968
935,483,054
850,439,140
765,395,226
680,351,312
595,307,398
510,263,484
425,219,570
340,175,656
255,131,742
170,087,828
85,043,914

0]

Phase 4
Interest

59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
58,042,471
56,554,203
55,065,934
53,577,666
52,089,397
50,601,129
49,112,860
47,624,592
46,136,323
44,648,055
43,159,786
41,671,518
40,183,249
38,694,981
37,206,712
35,718,444
34,230,175
32,741,907
31,253,638
29,765,370
28,277,101
26,788,833
25,300,564
23,812,296
22,324,027
20,835,759
19,347,490
17,859,222
16,370,953
14,882,685
13,394,416
11,906,148
10,417,879
8,929,611
7,441,342
5,953,074
4,464,805
2,976,537
1,488,268
0

AN3-93

Repayment

85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914
85,043,914

Total

59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,530,740
59,630,740
143,086,385
141,598,117
140,109,848
138,621,580
137,133,311
135,645,043
134,156,774
132,668,506
131,180,237
129,691,969
128,203,700
126,715,432
125,227,163
123,738,895
122,250,626
120,762,358
119,274,089
117,785,821
116,297,552
114,809,284
113,321,015
111,832,747
110,344,478
108,856,210
107,367,941
105,879,673
104,391,404
102,903,136
101,414,867
99,926,599
98,438,330
96,950,062
95,461,794
93,973,525
92,485,257
90,996,988
89,508,720
88,020,451
86,532,183
85,043,914



Year TOTAL

Principal Interest Repayment Total

2013 5,959,513,350 - 104,291,484 - 104,291,484
2014 - 104,291,484 - 104,291,484

2015 - -
2016 - - 104,291,484 - 104,291,484
2017 4,910,623,607 - 190,227,397 - 190,227,397
2018 - 190,227,397 - 190,227,397

2019 - -
2020 - - 190,227,397 - 190,227,397
2021 5,777,960,561 - 291,341,707 - 291,341,707
2022 - - 291,341,707 - 291,341,707
2023 - 5,810,525,517 288,734,419 148,987,834 437,722,253
2024 - 5,661,537,683 286,127,132 148,987,834 435,114,966
2025 3,401,756,561 5,512,549,849 343,050,585 148,987,834 492,038,419
2026 - 5,363,562,015 340,443,298 148,987,834 489,431,132
2027 - 10,002,432,199 335,687,613 271,753,424 607,441,037
2028 - 9,730,678,775 330,931,928 271,753,424 602,685,352
2029 - 9,458,925,351 326,176,243 271,753,424 597,929,667
2030 - 9,187,171,927 321,420,558 271,753,424 593,173,982
2031 - 14,548,930,050 314,137,016 416,202,438 730,339,454
2032 - 14,132,727,612 306,853,473 416,202,438 723,055,911
2033 - 13,716,525,174 299,569,930 416,202,438 715,772,368
2034 - 13,300,322,736 292,286,388 416,202,438 708,488,826
2035 - 16,200,832,946 283,514,577 501,246,352 784,760,929
2036 - 15,699,586,594 274,742,765 501,246,352 775,989,117
2037 = 15,198,340,242 265,970,954 501,246,352 767,217,306
2038 - 14,697,093,890 257,199,143 501,246,352 758,445,495
2039 - 14,195,847,538 248,427,332 501,246,352 749,673,684
2040 - 13,694,601,186 239,655,521 501,246,352 740,901,873
2041 - 13,193,354,834 230,883,710 501,246,352 732,130,062
2042 - 12,692,108,482 222,111,898 501,246,352 723,358,250
2043 - 12,190,862,130 213,340,087 501,246,352 714,586,439
2044 - 11,689,615,778 204,568,276 501,246,352 705,814,628
2045 - 11,188,369,426 195,796,465 501,246,352 697,042,817
2046 - 10,687,123,074 187,024,654 501,246,352 688,271,006
2047 - 10,185,876,722 178,252,843 501,246,352 679,499,195
2048 - 9,684,630,370 169,481,031 501,246,352 670,727,383
2049 - 9,183,384,018 160,709,220 501,246,352 661,955,572
2050 - 8,682,137,666 151,937,409 501,246,352 653,183,761
2052 - 8,180,891,314 143,165,598 501,246,352 644,411,950
2051 - 7,679,644,961 134,393,787 501,246,352 635,640,139
2053 - 7,178,398,609 125,621,976 501,246,352 626,868,328
2054 - 6,677,152,257 116,850,165 501,246,352 618,096,517
2055 6,175,905,905 108,078,353 501,246,352 609,324,705
2056 5,674,659,553 99,306,542 501,246,352 600,552,894
2057 5,173,413,201 90,534,731 501,246,352 591,781,083
2058 4,672,166,849 81,762,920 501,246,352 583,009,272
2059 4,170,920,497 72,991,109 501,246,352 574,237,461
2060 3,669,674,145 64,219,298 501,246,352 565,465,650
2061 3,168,427,793 55,447,486 501,246,352 556,693,838
2062 2,667,181,441 46,675,675 501,246,352 547,922,027
2063 2,314,922,923 40,511,151 352,258,518 392,769,669
2064 1,962,664,405 34,346,627 352,258,518 386,605,145
2065 1,610,405,887 28,182,103 352,258,518 380,440,621
2066 1,258,147,368 22,017,579 352,258,518 374,276,097
2067 1,028,654,440 18,001,453 229,492,928 247,494,381
2068 799,161,512 13,985,326 229,492,928 243,478,255
2069 569,668,584 9,969,200 229,492,928 239,462,128
2070 340,175,656 5,953,074 229,492,928 235,446,002
2071 255,131,742 4,464,805 85,043,914 89,508,720
2072 170,087,828 2,976,537 85,043,914 88,020,451
2073 85,043,914 1,488,268 85,043,914 86,532,183
| 2074 | 20,049,854,080 0 0 85,043,914 85,043,914 |
10,056,218,289 20,049,854,080 30,106,072,369
10,056,218,289

AN3-94



10.2 Option 2
Interest 0.55%

Grace 10

Repay 30
Year

Principal

2013 5,959,513,350
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023 5,760,862,905
2024 5,562,212,460
2025 5,363,562,015
2026 5,164,911,570
2027 4,966,261,125
2028 4,767,610,680
2029 4,568,960,235
2030 4,370,309,790
2031 4,171,659,345
2032 3,973,008,900
2033 3,774,358,455
2034 3,575,708,010
2035 3,377,057,565
2036 3,178,407,120
2037 2,979,756,675
2038 2,781,106,230
2039 2,582,455,785
2040 2,383,805,340
2041 2,185,154,895
2042 1,986,504,450
2043 1,787,854,005
2044 1,589,203,560
2045 1,390,553,115
2046 1,191,902,670
2047 993,252,225
2048 794,601,780
2049 595,951,335
2050 397,300,890
2052 198,650,445
2051 0|
2053

to
2064

Commitment Charge 0.10%

Phase 1
Interest

98,331,970
98,331,970
98,331,970
98,331,970
98,331,970
98,331,970
98,331,970
98,331,970
98,331,970
98,331,970
95,054,238
91,776,506
88,498,773
85,221,041
81,943,309
78,665,576
75,387,844
72,110,112
68,832,379
65,554,647
62,276,915
58,999,182
55,721,450
52,443,717
49,165,985
45,888,253
42,610,520
39,332,788
36,055,056
32,777,323
29,499,591
26,221,859
22,944,126
19,666,394
16,388,662
13,110,929

9,833,197

6,555,465

3,277,732

0

AN3-95

Govt. Gurantee Fee 1%

Repayment

198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445
198,650,445

TOTAL 1.65%

Total

98,331,970

98,331,970

98,331,970

98,331,970

98,331,970

98,331,970

98,331,970

98,331,970

98,331,970

98,331,970
293,704,683
290,426,951
287,149,218
283,871,486
280,593,754
277,316,021
274,038,289
270,760,557
267,482,824
264,205,092
260,927,360
257,649,627
254,371,895
251,094,162
247,816,430
244,538,698
241,260,965
237,983,233
234,705,501
231,427,768
228,150,036
224,872,304
221,594,571
218,316,839
215,039,107
211,761,374
208,483,642
205,205,910
201,928,177
198,650,445



Year

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2052
2051
2053
2054
2055
2056
2057
to
2064

Principal

4,910,623,607

4,746,936,154
4,583,248,700
4,419,561,246
4,255,873,793
4,092,186,339
3,928,498,886
3,764,811,432
3,601,123,979
3,437,436,525
3,273,749,071
3,110,061,618
2,946,374,164
2,782,686,711
2,618,999,257
2,455,311,804
2,291,624,350
2,127,936,896
1,964,249,443
1,800,561,989
1,636,874,536
1,473,187,082
1,309,499,629
1,145,812,175

982,124,721

818,437,268

654,749,814

491,062,361

327,374,907

163,687,454

of

Phase 2
Interest

81,025,290
81,025,290
81,025,290
81,025,290
81,025,290
81,025,290
81,025,290
81,025,290
81,025,290
81,025,290
78,324,447
75,623,604
72,922,761
70,221,918
67,521,075
64,820,232
62,119,389
59,418,546
56,717,703
54,016,860
51,316,017
48,615,174
45,914,331
43,213,488
40,512,645
37,811,802
35,110,959
32,410,116
29,709,273
27,008,430
24,307,587
21,606,744
18,905,901
16,205,058
13,504,215
10,803,372

8,102,529

5,401,686

2,700,843

0

AN3-96

Repayment

163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454
163,687,454

Total

81,025,290

81,025,290

81,025,290

81,025,290

81,025,290

81,025,290

81,025,290

81,025,290

81,025,290

81,025,290
242,011,900
239,311,057
236,610,214
233,909,371
231,208,528
228,507,685
225,806,842
223,105,999
220,405,156
217,704,313
215,003,470
212,302,627
209,601,784
206,900,941
204,200,098
201,499,255
198,798,412
196,097,569
193,396,726
190,695,883
187,995,040
185,294,197
182,593,354
179,892,511
177,191,668
174,490,826
171,789,983
169,089,140
166,388,297
163,687,454



Year

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2052
2051
2053
2054
2055
2056
2057
2058
2059
2060
2061
to
2064

Principal

5,777,960,561

5,685,361,876
5,392,763,191
5,200,164,505
5,007,565,820
4,814,967,135
4,622,368,449
4,429,769,764
4,237,171,078
4,044,572,393
3,851,973,708
3,659,375,022
3,466,776,337
3,274,1717,651
3,081,578,966
2,888,980,281
2,696,381,595
2,503,782,910
2,311,184,225
2,118,585,539
1,925,986,854
1,733,388,168
1,540,789,483
1,348,190,798
1,155,592,112

962,993,427

770,394,742

577,796,056

385,197,371

192,598,685

of

Phase 3
Interest

95,336,349
95,336,349
95,336,349
95,336,349
95,336,349
95,336,349
95,336,349
95,336,349
95,336,349
95,336,349
92,158,471
88,980,593
85,802,714
82,624,836
79,446,958
76,269,079
73,091,201
69,913,323
66,735,444
63,557,566
60,379,688
57,201,810
54,023,931
50,846,053
47,668,175
44,490,296
41,312,418
38,134,540
34,956,661
31,778,783
28,600,905
25,423,026
22,245,148
19,067,270
15,889,392
12,711,513

9,533,635

6,355,757

3,177,878

0

AN3-97

Repayment

192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685
192,598,685

Total

95,336,349

95,336,349

95,336,349

95,336,349

95,336,349

95,336,349

95,336,349

95,336,349

95,336,349

95,336,349
284,757,156
281,579,278
278,401,400
275,223,521
272,045,643
268,867,765
265,689,886
262,512,008
259,334,130
256,156,252
252,978,373
249,800,495
246,622,617
243,444,738
240,266,860
237,088,982
233,911,103
230,733,225
227,555,347
224,377,468
221,199,590
218,021,712
214,843,834
211,665,955
208,488,077
205,310,199
202,132,320
198,954,442
195,776,564
192,598,685



Year

2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2052
2051
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063

Principal

3,401,756,561

3,288,364,676
3,174,972,791
3,061,580,905
2,948,189,020
2,834,797,135
2,721,405,249
2,608,013,364
2,494,621,478
2,381,229,593
2,267,837,708
2,154,445,822
2,041,053,937
1,927,662,051
1,814,270,166
1,700,878,281
1,587,486,395
1,474,094,510
1,360,702,625
1,247,310,739
1,133,918,854
1,020,526,968

907,135,083

793,743,198

680,351,312

566,959,427

453,567,542

340,175,656

226,783,771

113,391,885

0]

Phase 4
Interest

56,128,983
56,128,983
56,128,983
56,128,983
56,128,983
56,128,983
56,128,983
56,128,983
56,128,983
56,128,983
54,258,017
52,387,051
50,516,085
48,645,119
46,774,153
44,903,187
43,032,221
41,161,254
39,290,288
37,419,322
35,548,356
33,677,390
31,806,424
29,935,458
28,064,492
26,193,526
24,322,559
22,451,593
20,580,627
18,709,661
16,838,695
14,967,729
13,096,763
11,225,797
9,354,831
7,483,864
5,612,898
3,741,932
1,870,966
0

AN3-98

Repayment

113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885
113,391,885

Total

56,128,983

56,128,983

56,128,983

56,128,983

56,128,983

56,128,983

56,128,983

56,128,983

56,128,983

96,128,983
167,649,903
165,778,936
163,907,970
162,037,004
160,166,038
158,295,072
156,424,106
154,553,140
152,682,174
150,811,208
148,940,241
147,069,275
145,198,309
143,327,343
141,456,377
139,585,411
137,714,445
135,843,479
133,972,513
132,101,546
130,230,580
128,359,614
126,488,648
124,617,682
122,746,716
120,875,750
119,004,784
117,133,818
115,262,851
113,391,885



Year TOTAL
Principal Interest Repayment Total
2013 5,959,513,350 - 98,331,970 - 98,331,970
2014 - 98,331,970 - 98,331,970
2015 - -
2016 - - 98,331,970 - 98,331,970
2017 4,910,623,607 - 179,357,260 - 179,357,260
2018 - 179,357,260 - 179,357,260
2019 - -
2020 - - 179,357,260 - 179,357,260
2021 5,777,960,561 - 274,693,609 - 274,693,609
2022 - 274,693,609 - 274,693,609
2023 5,760,862,905 -
2024 - 5,562,212,460 268,138,144 198,650,445 466,788,589
2025 3,401,756,561 5,363,562,015 320,989,395 198,650,445 519,639,840
2026 - 5,164,911,570 317,711,663 198,650,445 516,362,108
2027 - 9,713,197,279 311,733,088 362,337,899 674,070,986
2028 - 9,350,859,380 305,754,512 362,337,899 668,092,411
2029 - 8,988,521,482 299,775,937 362,337,899 662,113,836
2030 - 8,626,183,583 293,797,362 362,337,899 656,135,260
2031 - 13,849,207,561 284,640,908 554,936,584 839,577,492
2032 - 13,294,270,977 275,484,454 554,936,584 830,421,038
2033 - 12,739,334,393 266,328,001 554,936,584 821,264,585
2034 - 12,184,397,809 257,171,547 554,936,584 812,108,131
2035 - 14,917,825,901 246,144,127 668,328,469 914,472,597
2036 - 14,249,497,431 235,116,708 668,328,469 903,445,177
2037 - 13,581,168,962 224,089,288 668,328,469 892,417,757
2038 - 12,912,840,493 213,061,868 668,328,469 881,390,337
2039 - 12,244,512,023 202,034,448 668,328,469 870,362,918
2040 - 11,576,183,554 191,007,029 668,328,469 859,335,498
2041 - 10,907,855,085 179,979,609 668,328,469 848,308,078
2042 - 10,239,526,615 168,952,189 668,328,469 837,280,658
2043 - 9,571,198,146 157,924,769 668,328,469 826,253,239
2044 - 8,902,869,677 146,897,350 668,328,469 815,225,819
2045 - 8,234,541,207 135,869,930 668,328,469 804,198,399
2046 - 7,566,212,738 124,842,510 668,328,469 793,170,980
2047 - 6,897,884,269 113,815,090 668,328,469 782,143,560
2048 - 6,229,555,799 102,787,671 668,328,469 771,116,140
2049 - 5,561,227,330 91,760,251 668,328,469 760,088,720
2050 - 4,892,898,861 80,732,831 668,328,469 749,061,301
2052 - 4,224,570,391 69,705,411 668,328,469 738,033,881
2051 - 3,556,241,922 58,677,992 668,328,469 727,006,461
2053 - 3,086,563,898 50,928,304 469,678,024 520,606,329
2054 - 2,616,885,873 43,178,617 469,678,024 512,856,641
2055 2,147,207,849 35,428,930 469,678,024 505,106,954
2056 1,677,529,825 27,679,242 469,678,024 497,357,266
2057 1,371,539,254 22,630,398 305,990,571 328,620,968
2058 1,065,548,683 17,581,553 305,990,571 323,572,124
2059 759,558,112 12,532,709 305,990,571 318,523,280
2060 453,567,542 7,483,864 305,990,571 313,474,435
2061 340,175,656 5,612,898 113,391,885 119,004,784
2062 226,783,771 3,741,932 113,391,885 117,133,818
2063 113,391,885 1,870,966 113,391,885 115,262,851
| 2064 | 20,049,854,080 0 0 113,391,885 113,391,885 |
7,556,048,405 19,851,203,635 27,407,252,040
7,357,397,960

AN3-99

27%



10.3 Option 3

Interest 0.50%

Grace 6
Repay 20

Year

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
to
2050

Commitment Charge 0.10%

Principal

5,959,513,350

5,661,537,683
5,363,562,015
5,065,586,348
4,767,610,680
4,469,635,013
4,171,659,345
3,873,683,678
3,575,708,010
3,277,732,343
2,979,756,675
2,681,781,008
2,383,805,340
2,085,829,673
1,787,854,005
1,489,878,338
1,191,902,670
893,927,003
595,951,335
297,975,668

0

Phase 1
Interest

95,352,214
95,352,214
95,352,214
95,352,214
95,352,214
95,352,214
95,352,214
95,352,214
95,352,214
95,352,214
22,348,175
20,858,297
19,368,418
17,878,540
16,388,662
14,898,783
13,408,905
11,919,027
10,429,148
8,939,270
7,449,392
5,959,513
4,469,635
2,979,757
1,489,878
0

AN3-100

Govt. Gurantee Fee 1%

Repayment

297,975,668
297,975,668
297,975,668
297,975,668
297,975,668
297,975,668
297,975,668
297,975,668
297,975,668
297,975,668
297,975,668
297,975,668
297,975,668
297,975,668
297,975,668
297,975,668
297,975,668
297,975,668
297,975,668
297,975,668

TOTAL 1.60%

Total

95,352,214

95,352,214

95,352,214

95,352,214

95,352,214

95,352,214
393,327,881
393,327,881
393,327,881
393,327,881
320,323,843
318,833,964
317,344,086
315,854,208
314,364,329
312,874,451
311,384,573
309,894,694
308,404,816
306,914,938
305,425,059
303,935,181
302,445,303
300,955,424
299,465,546
297,975,668



Year

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
to
2050

Principal

4,910,623,607

4,665,092,427
4,419,561,246
4,174,030,066
3,928,498,886
3,682,967,705
3,437,436,525
3,191,905,345
2,946,374,164
2,700,842,984
2,455,311,804
2,209,780,623
1,964,249,443
1,718,718,263
1,473,187,082
1,227,655,902

982,124,721

736,593,541

491,062,361

245,531,180

o

AN

Phase 2
Interest

78,569,978
78,569,978
78,569,978
78,569,978
78,569,978
78,569,978
74,641,479
70,712,980
66,784,481
62,855,982
58,927,483
54,998,984
51,070,486
47,141,987
43,213,488
39,284,989
35,356,490
31,427,991
27,499,492
23,570,993
19,642,494
15,713,996
11,785,497

7,856,998

3,928,499

0

3-101

Repayment

245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,631,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180
245,531,180

Total

78,569,978

78,569,978

78,569,978

78,569,978

78,569,978

78,569,978
320,172,659
316,244,160
312,315,661
308,387,163
304,458,664
300,530,165
296,601,666
292,673,167
288,744,668
284,816,169
280,887,670
276,959,171
273,030,673
269,102,174
265,173,675
261,245,176
257,316,677
253,388,178
249,459,679
245,531,180



Year

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
to
2050

Principal

5,777,960,561

5,489,062,533
5,200,164,505
4,911,266,477
4,622,368,449
4,333,470,421
4,044,572,393
3,755,674,365
3,466,776,337
3,177,878,309
2,888,980,281
2,600,082,253
2,311,184,225
2,022,286,196
1,733,388,168
1,444,490,140
1,155,592,112

866,694,084

577,796,056

288,898,028

o]

Phase 3
Interest

92,447,369
92,447,369
92,447,369
92,447,369
92,447,369
92,447,369
87,825,001
83,202,632
78,580,264
73,957,895
69,335,527
64,713,158
60,090,790
55,468,421
50,846,053
46,223,684
41,601,316
36,978,948
32,356,579
27,734,211
23,111,842
18,489,474
13,867,105

9,244,737

4,622,368

0

AN3-102

Repayment

288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028
288,898,028

Total

92,447,369

92,447,369

92,447,369

92,447,369

92,447,369

92,447,369
376,723,029
372,100,660
367,478,292
362,855,923
358,233,555
353,611,186
348,988,818
344,366,449
339,744,081
335,121,713
330,499,344
325,876,976
321,254,607
316,632,239
312,009,870
307,387,502
302,765,133
298,142,765
293,520,397
288,898,028



Year

2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049

Principal

3,401,756,561

3,231,668,733
3,061,580,905
2,891,493,077
2,721,405,249
2,551,317,421
2,381,229,593
2,211,141,765
2,041,053,937
1,870,966,109
1,700,878,281
1,530,790,453
1,360,702,625
1,190,614,796
1,020,526,968

850,439,140

680,351,312

510,263,484

340,175,656

170,087,828

of

Phase 4
Interest

54,428,105
54,428,105
54,428,105
54,428,105
54,428,105
54,428,105
54,428,105
48,985,294
46,263,889
43,542,484
40,821,079
38,099,673
35,378,268
32,656,863
29,935,458
27,214,052
24,492,647
21,771,242
19,049,837
16,328,431
13,607,026
10,885,621

8,164,216

5,442,810

2,721,405

0

AN3-103

Repayment

170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828
170,087,828

Total

224,515,933
219,073,123
216,351,717
213,630,312
210,908,907
208,187,502
205,466,096
202,744,691
200,023,286
197,301,881
194,580,475
191,859,070
189,137,665
186,416,260
183,694,854
180,973,449
178,252,044
175,530,639
172,809,233
170,087,828



Year TOTAL
Principal Interest Repayment Total
2013 5,959,513,350 - 95,352,214 - 95,352,214
2014 - - 95,352,214 - 95,352,214
2015 - - 95,352,214 - 95,352,214
2016 - - 95,352,214 - 95,352,214
2017 4,910,623,607 - 173,922,191 - 173,922,191
2018 - - 173,922,191 - 173,922,191
2019 - 5,661,537,683 173,922,191 297,975,668 471,897,859
2020 - 5,363,562,015 173,922,191 297,975,668 471,897,859
2021 5,777,960,561 5,065,586,348 266,369,560 297,975,668 564,345,228
2022 - 4,767,610,680 266,369,560 297,975,668 564,345,228
2023 - 9,134,727,440 189,437,023 543,506,848 732,943,871
2024 - 8,591,220,592 184,018,646 543,506,848 727,525,494
2025 3,401,756,561 8,047,713,744 233,028,373 543,506,848 776,535,221
2026 - 7,504,206,896 227,609,996 543,506,848 771,116,844
2027 - 12,449,762,581 217,569,251 832,404,876 1,049,974,126
2028 - 11,617,357,705 207,528,505 832,404,876 1,039,933,381
2029 - 10,784,952,830 197,487,759 832,404,876 1,029,892,635
2030 - 9,952,547,954 187,447,013 832,404,876 1,019,851,889
2031 - 12,351,811,811 177,406,268 1,002,492,704 1,179,898,972
2032 - 11,349,319,107 161,922,712 1,002,492,704 1,164,415,416
2033 - 10,346,826,403 149,160,561 1,002,492,704 1,151,653,265
2034 - 9,344,333,699 136,398,410 1,002,492,704 1,138,891,114
2035 - 8,341,840,995 123,636,259 1,002,492,704 1,126,128,963
2036 - 7,339,348,291 110,874,108 1,002,492,704 1,113,366,812
2037 = 6,336,855,587 98,111,957 1,002,492,704 1,100,604,661
2038 - 5,334,362,883 85,349,806 1,002,492,704 1,087,842,510
2039 - 4,629,845,846 74,077,534 704,517,037 778,594,570
2040 - 3,925,328,810 62,805,261 704,517,037 767,322,297
2041 - 3,220,811,773 51,532,988 704,517,037 756,050,025
2042 - 2,516,294,737 40,260,716 704,517,037 744,777,752
2043 - 2,057,308,881 32,916,942 458,985,856 491,902,798
2044 - 1,598,323,025 25,573,168 458,985,856 484,559,025
2045 - 1,139,337,168 18,229,395 458,985,856 477,215,251
2046 - 680,351,312 10,885,621 458,985,856 469,871,477
2047 - 510,263,484 8,164,216 170,087,828 178,252,044
2048 - 340,175,656 5,442,810 170,087,828 175,530,639
2049 - 170,087,828 2,721,405 170,087,828 172,809,233
| 2050 | 20,049,854,080 0 0 170,087,828 170,087,828 |

4,629,433,443 20,049,854,080 24,679,287,523
4,629,433,443
19%

AN3-104



10.4 Option 4

Interest 0.40% Commitment Charge 0.10% Govt. Gurantee Fee 1% TOTAL 1.50%
Grace 5
Repay 15
Year Phase 1
Principal Interest Repayment Total

2013 5,959,513,350 89,392,700 89,392,700
2014 89,392,700 89,392,700
2015 89,392,700 89,392,700
2016 89,392,700 89,392,700
2017 89,392,700 89,392,700
2018 5,562,212,460 83,433,187 397,300,890 480,734,077
2019 5,164,911,570 77,473,674 397,300,890 474,774,564
2020 4,767,610,680 71,514,160 397,300,890 468,815,050
2021 4,370,309,790 65,554,647 397,300,890 462,855,537
2022 3,973,008,900 59,595,134 397,300,890 456,896,024
2023 3,575,708,010 53,635,620 397,300,890 450,936,510
2024 3,178,407,120 47,676,107 397,300,890 444,976,997
2025 2,781,106,230 41,716,593 397,300,890 439,017,483
2026 2,383,805,340 35,757,080 397,300,890 433,057,970
2027 1,986,504,450 29,797,567 397,300,890 427,098,457
2028 1,589,203,560 23,838,053 397,300,890 421,138,943
2029 1,191,902,670 17,878,540 397,300,890 415,179,430
2030 794,601,780 11,919,027 397,300,890 409,219,917
2031 397,300,890 5,959,513 397,300,890 403,260,403
2032 0] 0 397,300,890 397,300,890
2033

to

2044
Year Phase 2

Principal Interest Repayment Total

2016
2017 4,910,623,607 73,659,354 73,659,354
2018 73,659,354 73,659,354
2019 73,659,354 73,659,354
2020 73,659,354 73,659,354
2021 73,659,354 73,659,354
2022 4,583,248,700 68,748,731 327,374907 396,123,638
2023 4,255,873,793 63,838,107 327,374907 391,213,014
2024 3,928,498,886 58,927,483 327,374,907 386,302,390
2025 3,601,123,979 54,016,860 327,374907 381,391,767
2026 3,273,749,071 49,106,236 327,374907 376,481,143
2027 2,946,374,164 44,195,612 327,374907 371,570,520
2028 2,618,999,257 39,284,989 327,374907 366,659,896
2029 2,291,624,350 34,374,365 327,374,907 361,749,272
2030 1,964,249,443 29,463,742 327,374907 356,838,649
2031 1,636,874,536 24553,118 327,374907 351,928,025
2032 1,309,499,629 19,642,494 327,374907 347,017,402
2033 982,124,721 14,731,871 327,374907 342,106,778
2034 654,749,814 9,821,247 327,374,907 337,196,154
2035 327,374,907 4,910,624 327,374,907 332,285,531
2036 0] 0 327,374,907 327,374,907
2037

to
2044

AN3-105



Year

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
to
2044

Year

2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043

Principal

5,7717,960,561

5,392,763,191
5,007,565,820
4,622,368,449
4,237,171,078
3,851,973,708
3,466,776,337
3,081,578,966
2,696,381,595
2,311,184,225
1,925,986,854
1,540,789,483
1,155,592,112
770,394,742
385,197,371
0

Principal

3,401,756,561

3,174,972,791
2,948,189,020
2,721,405,249
2,494,621,478
2,267,837,708
2,041,053,937
1,814,270,166
1,587,486,395
1,360,702,625
1,133,918,854

907,135,083

680,351,312

453,567,542

226,783,771

0]

Phase 3
Interest

86,669,408
86,669,408
86,669,408
86,669,408
86,669,408
80,891,448
75,113,487
69,335,527
63,557,566
57,779,606
52,001,645
46,223,684
40,445,724
34,667,763
28,889,803
23,111,842
17,333,882
11,555,921
5,777,961
0

Phase 4
Interest

51,026,348
51,026,348
51,026,348
51,026,348
51,026,348
51,026,348
44,222,835
40,821,079
37,419,322
34,017,566
30,615,809
27,214,052
23,812,296
20,410,539
17,008,783
13,607,026
10,205,270
6,803,513
3,401,757
0

AN3-106

Repayment

385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371
385,197,371

Repayment

226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771
226,783,771

Total

86,669,408

86,669,408

86,669,408

86,669,408

86,669,408
466,088,819
460,310,858
454,532,897
448,754,937
442,976,976
437,199,016
431,421,055
425,643,095
419,865,134
414,087,174
408,309,213
402,531,252
396,753,292
390,975,331
385,197,371

Total

51,026,348

51,026,348

51,026,348

51,026,348

51,026,348
277,810,119
271,006,606
267,604,849
264,203,093
260,801,336
257,399,580
253,997,823
250,596,067
247,194,310
243,792,554
240,390,797
236,989,040
233,587,284
230,185,527
226,783,771



Year TOTAL
Principal Interest Repayment Total

2013 5,959,513,350 - 89,392,700 - 89,392,700
2014 - - 89,392,700 - 89,392,700
2015 - - 89,392,700 - 89,392,700
2016 - - 89,392,700 - 89,392,700
2017 4,910,623,607 - 163,052,054 - 163,052,054
2018 - 5,562,212,460 157,092,541 397,300,890 554,393,431
2019 - 5,164,911,570 151,133,028 397,300,890 548,433,918
2020 - 4,767,610,680 145,173,514 397,300,890 542,474,404
2021 5,777,960,561 4,370,309,790 225,883,409 397,300,890 623,184,299
2022 - 8,556,257,600 215,013,272 724,675,797 939,689,070
2023 - 7,831,581,803 204,143,135 724,675,797 928,818,933
2024 - 7,106,906,006 193,272,999 724,675,797 917,948,796
2025 3,401,756,561 6,382,230,209 233,429,210 724,675,797 958,105,007
2026 - 11,050,317,602 216,781,112 1,109,873,168 1,326,654,280
2027 - 9,940,444,434 200,133,015 1,109,873,168 1,310,006,183
2028 - 8,830,571,266 183,484,917 1,109,873,168 1,293,358,085
2029 - 7,720,698,098 166,836,820 1,109,873,168 1,276,709,988
2030 - 9,785,797,721 150,188,722 1,336,656,939 1,486,845,661
2031 - 8,449,140,782 126,737,112 1,336,656,939 1,463,394,050
2032 - 7,112,483,844 106,687,258 1,336,656,939 1,443,344,196
2033 - 6,173,127,795 92,596,917 939,356,049 1,031,952,966
2034 - 5,233,771,746 78,506,576 939,356,049 1,017,862,625
2035 - 4,294,415,698 64,416,235 939,356,049 1,003,772,284
2036 - 3,355,059,649 50,325,895 939,356,049 989,681,943
2037 - 2,743,078,508 41,146,178 611,981,142 653,127,319
2038 - 2,131,097,366 31,966,460 611,981,142 643,947,602
2039 - 1,519,116,225 22,786,743 611,981,142 634,767,885
2040 - 907,135,083 13,607,026 611,981,142 625,588,168
2041 - 680,351,312 10,205,270 226,783,771 236,989,040
2042 - 453,567,542 6,803,513 226,783,771 233,587,284
2043 - 226,783,771 3,401,757 226,783,771 230,185,527
| 2044 1  20,049,854,080 0 0 226,783,771 226,783,771 |
3,612,375,491 20,049,854,080 23,662,229,571

AN3-107



11. Financing Analysis
11.1 LBP (G)
(using the Two Step Loan thru Land Bank and Tariff from Environmental + Sewer

Charges)
Phase 1 (G1)
Phase 1 |Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal OM Total

2013 229,532,457 283,076,884 512,609,341 (512,609,341)
2014 1,217,337,541 283,076,884 1,500,414,426 (1,500,414,426)
2015 4,508,231,353 283,076,884 4,791,308,237 (4,791,308,237)
2016 1,042,816,590 283,076,884 1,325,893,474 (1,325,893,474)
2017 3,076,180,623 283,076,884 70,000,000 353,076,884 2,723,103,739
2018 3,076,180,623 283,076,884 70,000,000 353,076,884 2,723,103,739
2019 3,076,180,623 283,076,884 70,000,000 353,076,884 2,723,103,739
2020 3,076,180,623 283,076,884 70,000,000 353,076,884 2,723,103,739
2021 3,076,180,623 283,076,884 70,000,000 353,076,884 2,723,103,739
2022 3,076,180,623 283,076,884 70,000,000 353,076,884 2,723,103,739
2023 3,076,180,623 275,999,962 397,300,890 70,000,000 743,300,852 2,332,879,771
2024 3,076,180,623 268,923,040 397,300,890 70,000,000 736,223,930 2,339,956,693
2025 3,076,180,623 261,846,118 397,300,890 70,000,000 729,147,008 2,347,033,615
2026 3,076,180,623 254,769,196 397,300,890 70,000,000 722,070,086 2,354,110,537
2027 3,076,180,623 247,692,274 397,300,890 70,000,000 714,993,164 2,361,187,459
2028 3,076,180,623 240,615,352 397,300,890 70,000,000 707,916,242 2,368,264,382
2029 3,076,180,623 233,538,429 397,300,890 70,000,000 700,839,319 2,375,341,304
2030 3,076,180,623 226,461,507 397,300,890 70,000,000 693,762,397 2,382,418,226
2031 3,076,180,623 219,384,585 397,300,890 70,000,000 686,685,475 2,389,495,148
2032 3,076,180,623 212,307,663 397,300,890 70,000,000 679,608,553 2,396,572,070
2033 3,076,180,623 205,230,741 397,300,890 70,000,000 672,531,631 2,403,648,992
2034 3,076,180,623 198,153,819 397,300,890 70,000,000 665,454,709 2,410,725,914
2035 3,076,180,623 191,076,897 397,300,890 70,000,000 658,377,787 2,417,802,836
2036 3,076,180,623 183,999,975 397,300,890 70,000,000 651,300,865 2,424,879,758
2037 3,076,180,623 176,923,053 397,300,890 70,000,000 644,223,943 2,431,956,681
2038 3,076,180,623 169,846,130 397,300,890 70,000,000 637,147,021 2,439,033,603
2039 3,076,180,623 162,769,208 397,300,890 70,000,000 630,070,098 2,446,110,525
2040 3,076,180,623 155,692,286 397,300,890 70,000,000 622,993,176 2,453,187,447
2041 3,076,180,623 148,615,364 397,300,890 70,000,000 615,916,254 2,460,264,369
2042 3,076,180,623 141,538,442 397,300,890 70,000,000 608,839,332 2,467,341,291
2043 3,076,180,623 134,461,520 397,300,890 70,000,000 601,762,410 2,474,418,213
2044 3,076,180,623 127,384,598 397,300,890 70,000,000 594,685,488 2,481,495,135
2045 3,076,180,623 120,307,676 397,300,890 70,000,000 587,608,566 2,488,572,057
2046 3,076,180,623 113,230,754 397,300,890 70,000,000 580,531,644 2,495,648,979
2047 3,076,180,623 106,153,832 397,300,890 70,000,000 573,454,722 2,502,725,902
2048 3,076,180,623 99,076,909 397,300,890 70,000,000 566,377,799 2,509,802,824
2049 3,076,180,623 91,999,987 397,300,890 70,000,000 559,300,877 2,516,879,746
2050 3,076,180,623 84,923,065 397,300,890 70,000,000 552,223,955 2,523,956,668
2051 3,076,180,623 77,846,143 397,300,890 70,000,000 545,147,033 2,531,033,590
2052 3,076,180,623 70,769,221 397,300,890 70,000,000 538,070,111 2,538,110,512
2053 3,076,180,623 63,692,299 397,300,890 70,000,000 530,993,189 2,545,187,434
2054 3,076,180,623 56,615,377 397,300,890 70,000,000 523,916,267 2,552,264,356
2055 3,076,180,623 49,538,455 397,300,890 70,000,000 516,839,345 2,559,341,278
2056 3,076,180,623 42,461,533 397,300,890 70,000,000 509,762,423 2,566,418,200
2057 3,076,180,623 35,384,611 397,300,890 70,000,000 502,685,501 2,573,495,123
2058 3,076,180,623 28,307,688 397,300,890 70,000,000 495,608,578 2,580,572,045
2059 3,076,180,623 21,230,766 397,300,890 70,000,000 488,531,656 2,587,648,967
2060 3,076,180,623 14,153,844 397,300,890 70,000,000 481,454,734 2,594,725,889
2061 3,076,180,623 7,076,922 397,300,890 70,000,000 474,377,812 2,601,802,811
2062 3,076,180,623 0 397,300,890 70,000,000 467,300,890 2,608,879,733
Financial IRR 25%

NPV @ 9.3 ADR| 13,624,910,730

AN3-108




Phase 2 (G2)

Phase 2 Cash Inflow Cash Outflow Net Inflow
Revenues Devt Cost Interest Principal OM Total
2017 574,376,057 | 233,254,621 807,630,678 (807,630,678)
2018 965,567,132 | 233,254,621 1,198,821,754 (1,198,821,754)
2019 3,960,207,346 | 233,254,621 4,193,461,967 (4,193,461,967)
2020 945,358,062 | 233,254,621 1,178,612,683 (1,178,612,683)
2021 2,786,017,628 233,254,621 60,000,000 293,254,621 2,492,763,007
2022 2,786,017,628 233,254,621 60,000,000 293,254,621 2,492,763,007
2023 2,786,017,628 233,254,621 60,000,000 293,254,621 2,492,763,007
2024 2,786,017,628 233,254,621 60,000,000 293,254,621 2,492,763,007
2025 2,786,017,628 233,254,621 60,000,000 293,254,621 2,492,763,007
2026 2,786,017,628 227,423,256 60,000,000 287,423,256 2,498,594,372
2027 2,786,017,628 221,591,890 327,374,907 | 60,000,000 608,966,797 2,177,050,831
2028 2,786,017,628 215,760,525 327,374,907 | 60,000,000 603,135,432 2,182,882,196
2029 2,786,017,628 209,929,159 327,374,907 | 60,000,000 597,304,066 2,188,713,562
2030 2,786,017,628 204,097,794 327,374,907 | 60,000,000 591,472,701 2,194,544,927
2031 2,786,017,628 198,266,428 327,374,907 | 60,000,000 585,641,335 2,200,376,293
2032 2,786,017,628 192,435,063 327,374,907 | 60,000,000 579,809,970 2,206,207,658
2033 2,786,017,628 186,603,697 327,374,907 | 60,000,000 573,978,604 2,212,039,024
2034 2,786,017,628 180,772,332 327,374,907 | 60,000,000 568,147,239 2,217,870,389
2035 2,786,017,628 174,940,966 327,374,907 | 60,000,000 562,315,873 2,223,701,755
2036 2,786,017,628 169,109,600 327,374,907 | 60,000,000 556,484,508 2,229,533,120
2037 2,786,017,628 163,278,235 327,374,907 | 60,000,000 550,653,142 2,235,364,486
2038 2,786,017,628 157,446,869 327,374,907 | 60,000,000 544,821,777 2,241,195,851
2039 2,786,017,628 151,615,504 327,374,907 | 60,000,000 538,990,411 2,247,027,217
2040 2,786,017,628 145,784,138 327,374,907 | 60,000,000 533,159,045 2,252,858,582
2041 2,786,017,628 139,952,773 327,374,907 | 60,000,000 527,327,680 2,258,689,948
2042 2,786,017,628 134,121,407 327,374,907 | 60,000,000 521,496,314 2,264,521,314
2043 2,786,017,628 128,290,042 327,374,907 | 60,000,000 515,664,949 2,270,352,679
2044 2,786,017,628 122,458,676 327,374,907 | 60,000,000 509,833,583 2,276,184,045
2045 2,786,017,628 116,627,311 327,374,907 | 60,000,000 504,002,218 2,282,015,410
2046 2,786,017,628 110,795,945 327,374,907 | 60,000,000 498,170,852 2,287,846,776
2047 2,786,017,628 104,964,580 327,374,907 | 60,000,000 492,339,487 2,293,678,141
2048 2,786,017,628 99,133,214 327,374,907 | 60,000,000 486,508,121 2,299,509,507
2049 2,786,017,628 93,301,849 327,374,907 | 60,000,000 480,676,756 2,305,340,872
2050 2,786,017,628 87,470,483 327,374,907 | 60,000,000 474,845,390 2,311,172,238
2051 2,786,017,628 81,639,117 327,374,907 | 60,000,000 469,014,025 2,317,003,603
2052 2,786,017,628 75,807,752 327,374,907 | 60,000,000 463,182,659 2,322,834,969
2053 2,786,017,628 69,976,386 327,374,90