
PS-30 Bawa Chak: MOTOR ROOM PLAN
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PS-30 Bawa Chak: PUMP ROOM PLAN
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PS-30 Bawa Chak: ROOM SECTION
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PS-3 Chokera: WESTERN DOMESTIC SWAGE TREATMENT PONDS HYDRAULIC PROFILE
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PS-3 Chokera: BY-PASS STRUCTUIRES
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PS-31 Satiana Road & PS-36 Ahmed Nagar: ROAD CROSSING
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PS-31 Satiana Road: SATIANA ROAD SULLAGE DRAIN
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PS-30 Bawa Chak: ROAD CROSSING

2-57



2-58 

2-2-4 Implementation Plan 

 

2-2-4-1  Procurement Policy 

 

This project will be implemented under the Japanese grant aid system.  Upon approval of the 

cooperation plan by the Japanese government, the exchange of notes (E/N) will be concluded 

between both countries, and then implementation will start.  After this process, a Japanese 

consultant will be selected by the Pakistani government and detailed designing will be carried 

out.  After completion of the tender documents based on the results of the detailed design, 

equipment procurement can start by the Japanese contractor selected through tendering.  Also, 

points needed for particular consideration in project implementation are as follows. 

  

(1) Project Implementer 

The execution agency for this project is WASA Faisalabad.  As shown in Chapter 4, 

Faisalabad city, the responsible area of the executing agency, is divided into west and east 

with directorates having responsibilities in each area.  Also, each directorate is further 

divided into 3 sub-divisions each to operate and maintain the equipments.  The consultant 

and contractor will make discussions with WASA and hand over the equipments. 

 

(2) Consultant 

For equipment procurement under the Japanese grant aid, a Japanese consultant familiar 

with the standards and procedures of the Japanese grant aid will conclude a design 

supervision contract with the Pakistani government and carry out detatiled design and 

procurement supervision.  Also, the consultant will prepare tender documents and 

represent the project client to proceed with tender activities. 

  

(3) Contractor 

Under the Japanese grant aid system, the Japanese contractor selected through an open 

tender will procure the equipments.  Also, after procurement, since after-care services 

such as supply of spare parts and handling of breakdowns are required to be continued, the 

contractor needs to sufficiently consider contacts and coordination. 

 

(4) Necessity for Dispatch of Engineers 

This project under Japanese grant aid involves procurement of equipment necessary for 

cleaning of sewers and channels as well as functional capacity strengthening of disposal 

stations, and includes installation of pumps.  Therefore, dispatch of engineers related to 

test drive of vehicles and installation and test operation of pumps is necessary.  
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(5) Concept for Equipment Procurement 

 
1)  Procurement Policy for Strengthening of Disposal Stations 

a.  Upon examining the present capacity for sewage handling, and presuming the period of 

equipment procurement, the handling capacity for 2015 as the target year was 

predicted. 

b.  Upon discussions with WASA, and considering the present state and future urban 

development of existing disposal stations, the levels of importance of disposal stations 

were decided and reinforcement was planned according to the importance level. 

c.  WASA is now reviewing the sewerage system, and in 2010, new disposal stations have 

started to be constructed in the outskirts of the city with some already in operation.  

Since these facilities are new, they will be considered to be out of scope for this 

project. 

d.  Types of existing pumps are various, such as belt-driven horizontal motor pump, dual 

floor vertical motor pump, gear type horizontal motor pump, and submersible pump.  

Also, their capacities, and combination of inlet valve and check valve are different, 

but from the viewpoint of replacement and reinforcement of existing pumps, basically, 

types similar to existing pumps will be considered. 

e.  Pumps stop operating during blackouts.  However, since most power failures are 

planned blackouts controlled for power adjustments, the importance of diesel engine 

generators is considered to be not very high.  Generally, the situation is to be handled 

by existing generators, but considerations will be made for principal disposal stations 

having capacity shortages.   

f.  Pakistani commercial power ratings are 3-phase, 4-line 400V of 50Hz.  However, 

since generator output is generally 60Hz, generators which can accept 50Hz output 

needs to be confirmed. 

 

2)  Procurement Policy for Flow Improvement and Capacity Assurance of 

Sewers/Channels 

a.  Faisalabad city has a flat geography.  Since surface ground level differences are about 

3m, the channel floor gradients are mild to slow down the flow of sewage flow.  Also 

presently, since channels are accumulated with sludge and solid wastes, their original 

functioning is not being maintained.  Sewers are also in the same state in which 

appropriate equipments are necessary to desludge and clean out wastes.  Therefore, 

replacement of deteriorated equipments was considered. 

b.  WASA possesses equipment for cleaning sewers and channels, but most of them are 

deteriorated.  For cleaning of sewers and channels, buckets and shovel cranes are 

useful.  However, accessibilities to work sites are difficult and many roads in the city 

from the equipment storage places to sites are narrow.  Also, electric lines to supply 



2-60 

power to households are hanging in low positions to limit operation of large 

equipment.  Therefore, medium and small capacity equipment conforming to the 

work site was considered. 

c.  WASA Faisalabad considers jet machines are effective for handling blockage of sewers.  

Blockages can be resolved by jetting blocked portions inside sewers to open the 

passageway to promote sewage flow.  As service in response to complaints and 

dissatisfactions of residents, by determining the frequency of mobilizations from the 

number of complaints, the required quantity of equipment was considered.  Although 

suction machines are used to remove overflown wastewater, since overflown 

wastewater naturally flows into low lying areas, workability for clearing sludge due to 

sewer blockages and sludge removal from wet wells was also considered. 

d.  Portable dewatering sets are being used for clearing away inundated areas during the 

rainy season, rain flooded low lying areas and overflown sewage.  Many existing 

dewatering sets are available, but many are deteriorated, and therefore, replacement 

and reinforcement of these sets were considered. 

e.  Appropriate equipment specifications and quantities were considered to avoid 

excessive procurement which can increase work loads, lower use frequencies and 

create low use effectiveness.  For the procurement plan, the number of workers, work 

capacity, functionality of equipment, site conditions and other factors were considered. 

 

2-2-4-2  Procurement Conditions 

 

The conditions for pump replacemen are as follows. 

Since sewage removal capacity will temporarily lower during replacement of pumps, to 

minimize this influence, replacement order and replacement periods considering the rainy 

season will need be planned.  For the presently non-functioning pumps such as those which are 

broken, all of them need to be replaced at the same time in consideration of influence on the 

entire system.  For the pumps in operation, the replacement schedule will be prepared upon 

paying attention to the frequencies of inundation damages, absolute flow rate of sewage and 

alternate influence on continuous operation.  

 

2-2-4-3  Scope of Work 

(1) Responsibilities of Japanese Side 

In this project, the Japanese side will provide the following. 

・ Consulting services to implement this project 

・ Procurement of cleaning equipment and disposal station equipment 

・ Transportation and insurance from origin to Faisalabad for the equipment to be procured 

・ Dispatch of technical experts for equipment inspection and operation guidance 

 



2-61 

(2) Responsibilities of Pakistani Side 

Responsibilities to be borne by the Pakistani side are shown in “Chapter 3 Obligations of 

Recipient Country”.  For equipment procurement, the following works concerning disposal 

stations were agreed to be the responsibility of the Pakistani side. 

① Necessary rehabilitations, demolitions and new constructions of disposal station 

structures 

② Demolition of existing appurtenant facilities (including pump foundations) conforming to 

the pump to be replaced 

③ Construction of foundations for replaced pumps 

④ Rehabilitations of appurtenant facilities of disposal stations  

 

Also, the importance of implementing the above items from ① to ③ in accordance with 

the pump replacement plan and without influence to flow drainage operation was confirmed 

and agreed. 

 

(3) Summary of Demarcations 

The responsibilities explained above are summarized below. 

 

Table 2-27 Demarcation of Responsibilities 

Japanese Side Pakistani Side 
Consulting services  Storage of equipment procured from Japan and 

third countires until handover 

Procurement of cleaning and disposal station 
equipment  
Transportation and insurance from country of 
procurement to Faisalabad  

Rehabilitation, demolition, construction of 
disposal station housing structure; demolition of 
existing appurtenant facilities including pump 
foundation; construction of pump foundation 

Dispatch of engineers for inspection and 
operation guidance of equipment 

If necessary, procurement, installation and 
wiring of transformer and distribution board 
(Japanese responsible equipment only) 

Local assembly of cleaning equipment  If necessary, rehabilitation of non-target disposal 
station appurtenant facilities 

If necessary, operation guidance of cleaning 
equipment  

Disposal of wastes generated by installation 
works 

Site installation of pump body and related 
equipment (motor, control panel, drive 
transmission equipment, valves, inflow pipe, 
outlet pipe) and wiring (equipment having 
responsibility by Japanese side only) 

Test operation, adjustment and operation 
guidance at site of pumps 

Site installation, test operation, adjustment and 
operation guidance of generators 
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2-2-4-4  Consultant Supervision 
 

(1)  Procurement Supervision Plan of Consultant  

The work of the consultant in relation to equipment to be procured by the contractor consists 

of supervision of proper quality and schedule management as well as confirmation of proper 

installation and adjustment of equipment delivered to the site.  The main activities for 

procurement supervision are as follows. 
・ Discussions with procurement contractor  
・ Attendance at factory and preshipment inspections  
・ Discussions with WASA and relevant organizations 
・ Confirmation of responsibilities of Pakistani side 
・ Confirmation of equipment procurement situation 
・ Confirmation and follow-up on progress of custom clearance of equipment 
・ Inspection of equipment and attendance at inspection of installation works 
・ Issuance of required certificates 
・ Submission of reports 

 

The organization for supervision consists of 3 Japanese members as resident procurement 

supervision engineer, procurement supervision engineer and inspection engineer, and 1 local 

member as installation supervision assistant.  The work responsibilities of each engineer are 

shown below. 

Table 2-28  Organization for Supervision  
Procurement Supervisor Grade Responsibility Japan M/M Local M/M
Resident Procurement 
Supervision Engineer 

3 Supervision from arrival of equipment to handover, 150 
days (including entry/exit, internal transfer and 
preparation/discussions) 

- 5.00 

While equipments are being manufactured, upon 
arriving at the site, confirm the progress of Pakistani 
side responsibilities and conduct preliminary 
discussions with WASA. 

- 0.33 

Procurement 
Supervision Engineer 

2 

Also, after completion of installation works, preside 
over inspection and handover of equipment.  - 0.23 

Inspection Engineer 1 
(Confirmation and 
approval of shop 
drawings)  

3 Before manufacturing, inspect and approve equipment 
drawings and related documents.  Also, preside over 
factory inspections and preshipment inspections. 0.45 - 

Handle preshipment inspections. 3.50 Inspection Engineer 2 
(Shop inspection) 

4 
Preloading approval and third party discussions. 0.10 

- 
 

 

(2) Procurement Management Plan of Contractor 

The plan for procurement management and installation works at the sites is shown below.  

From the procurement contractor, a procurement /installation manager and several technicians 

to handle equipment installation works are to be dispatched. 
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Table 2-29  Procurement Management Plan of Contractor 
Procurement Manager 

Grade Responsibility 
Japan 
M/M 

Local 
M/M

Procurement Manager 
in Pakistan 

3 Mainly office work such as local arrangements  
Also, cariry out unpacking and quantity inspections 
upon arrival of cleaning equipment, and initial 
operation guidance 
*Assuming same staff as that for Lot 2, therefore 
not accounted for 

- 5.00

Inspection Staff 1 
(Confirmation and 
approval of shop 

drawings) 

3 Before manufacturing, inspect and approve 
equipment drawings and related documents.  
Jet machine and suction machine 

0.45 - 

Preside over factory inspections and preshipment 
inspections, and manage preloading inspections. 
Jet machine and suction machine 

0.35 
Inspection Staff 2 
(Shop inspection) 

4 

Preloading approval inspection 0.10 

- 

 

2-2-4-5  Quality Control Plan 

 

Before manufacturing of equipment, detailed meetings on specifications will be held with 

manufacturers to confirm drawings for approval.  Before shipping of equipment, factory 

inspection will be carried out.  At the time of equipment loading, submission of factory 

inspection data will be requested.  For transportation of equipment, careful attention must be 

given to the environment during shipping and changes in environment, and insure against 

damages, corrosion and functional deterioration during transportation.  Also, if special packing 

is required, its conformity needs to be confirmed. 

 

Concerning storage, the responsible contractor must be instructed to be mindful of factors such 

as temperature, infrared rays, humidity, dust, corrosive gas and vibration, and in preparation for 

emergencies, to insure the equipment.   

 

To be able to handle problems at the site, close communications with relevant concerns such as 

manufacturers, dealers, transport companies and insurance companies are needed and an 

organization which can properly handle the situation must be created. 

 

2-2-4-6  Equipment Procurement Plan 

 

The origin of procurement is an important point to consider for local operation and maintenance.  

Also, although those being circulated in the local market is less expensive in most cases, from 

the viewpoint of high resistance to corrosion, priority cannot be given to cost alone.  Therefore, 

comparative consideration was made on costs and qualities between those in circulation locally 



2-64 

and third country products.  As a result, Japan, Pakistan and third countries were considered as 

origins of procurement for equipment in this project as shown below.  

 

Equipment to be procured can be divided into cleaning equipment and disposal station 

equipment.  The former equipments are mainly vehicles and the latter are mechanical products.  

Therefore, manufacturers who can supply all equipment in one package are nonexistent and 

only trading firms can handle such matters.  To assure economy of tendering, competition must 

be widened and without regard to trading firm or manufacturer, participation of as much 

tenderers as possible is desired. 

 

Cleaning equipments are presumed to be offered by vehicle manufacturers or body assembling 

firms, and disposal stations equipments would be offered by plant and machine manufacturers.  

Therefore, cleaning equipment and disposal station equipment need to be divided into 2 lots. 

 

Table 2-30  Origin of Equipment Procurement  

Category Equipment Japan Third Country Local 

Jet Machine ○   

Suction Machine ○   

Backhoe ○ ○  

Dump Truck ○   

Dewatering Set   ○ 

Cleaning Equipment

Crane Cargo Truck ○   

Pump ○ ○ ○ Disposal Station 

Equipment Generator ○  ○ 

 

2-2-4-7  Initial Operation Guidance Plan 

 

After equipments are delivered from the transportation company to the storage area or 

installation site, assembly or installation works are carried out.  After making test operation 

and adjustments, if necessary, initial operation guidance is conducted and then, handed over.  

Since the same types of equipments are presently being used by WASA, initial operation 

guidance is needed only for the differences in manufacturers between the existing ones.  

Therefore OJT is not required. 
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2-2-4-8  Soft Component (Technical Assistance) Plan 

 

(1)  Background for Planning of Soft Component 

The objective of this project is the procurement of equipment necessary for cleaning of 

sewers and channels of WASA to effectively improve the cleaning activities, recover the 

drainage functions and minimize damages from inundations by torrential rains. 

 

The responsibilities of WASA are divided by the Rakh Branch Canal flowing along the center 

of Faisalabad into West and East.  For operation and maintenance, 2 directorates are 

allocated in the West and East with 3 sub-divisions under each directorate for a total of 6 

sub-divisions.  In 2012, a Directorate Drainage having responsibilities for channels was 

established to create a system capable to operate and maintain sewers and channels under the 

sub-divisions.  Even when equipment are replaced through this project, these are to be 

handled basically by the present staffs of WASA, but for smooth management using the 

present organization, preparations for strengthening of capacities are needed. 

 

Although WASA possesses capacity to quickly respond to emergencies such flooding, routine 

cleaning activities for sewers and channels to prevent emergency situations are considered to 

be insufficient.  Since work plans suited to actual situations are not prepared, they are forced 

to handle emergencies whenever they arise.  This project plans to procure equipment to 

solve problems in deterioration and insufficiency to reduce inundation damages chronically 

occurring in Faisalabad.  Furthermore, maintenance methods, work plans and management 

plans for facilities and equipment need to be discussed in detail with sewerage and drainage 

staffs of WASA. 

 

Since a number of equipment must be operated in parallel, with respect to management of 

these works, not only improvement of work efficiency of procured equipment, but from the 

point of safety management, an organization with sufficient guidance to workers must be 

formed.  For WASA directors in charge of sewerage and drainage, in continuation from the 

planning stage, to acquire management techniques for implementation, technology transfer on 

topics such as field management, schedule management, quality management will be 

conducted based on work plans and management plans with practical work such as planning 

for maintenance and repair of equipment. 

 

Based on the above and request of the Pakistani side, a soft component will be included in 

this project to give technical support related to operation and maintenance planning of 

cleaning activities.  As a result of the technical support, by resolving the following issues 
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revealed through the study, sustainable generation of project effects is anticipated. 

 

Present State and Issues 

1)  Inundations during the rainy season in the city are being handled by existing equipment, 

but they were procured in the 1980’s and are deteriorated to lower their functioning. 

2)  Due to sewer and channel overflows and inundation damages, complaints from residents 

are pouring into WASA, and therefore, works of WASA becomes mostly emergency 

handling which deters periodic cleaning activities 

3)  Solid wastes and sludge removed from channels are piled and overflowing along sides of 

channels without final disposal handling.  

4)  Domestic wastes are thrown into sewers and channels to saturate their capacities and 

cause clogging.  As sensitization activities of WASA, promotions through radio and 

newspaper are being carried out, but effects cannot be seen.  Also, sewerage service is 

the responsibility of WASA, but management of solid wastes is under the responsibility 

of TMA, and therefore, activities need to be collaborated between WASA and TMA. 

 

In response to this situation, in this project, based on cleaning work plans and cleaning 

equipment management plans, through practical activities, topics such as field management, 

schedule management and quality management to create a system for sustainable operation 

and maintenance are important to assure sustainable effects of the grant aid assistance and 

using soft component is determined to be suitable for carrying out support necessary for 

system establishment. 

 

 (2) Objective of Soft Component 

 The objective is to formulate realistic and feasible work plans and management plans in order 

for WASA to implement the cleaning plans after project completion to contribute to achieving 

the project goal of “In Faisalabad, functioning capacities of sewers and channels will be 

reinforced and damages from inundations will be reduced.”            

 

(3)  Outputs of Soft Component 

Direct effects (outputs) anticipated from soft component are as follows. 

 

Output 1:   Sub-Engineers and Sewer Supervisors of WASA acknowledge the necessity of 

cleaning work plan and management plan, and acquire technology to prepare 

the plans. 

Output 2:    Throwing of solid wastes into sewers and channels by residents is reduced. 

 

(4)  Confirmation Method of Output Achievement 

The method of confirming the achievement of outputs set in (3) above, as well as indicators is 
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explained below. 

 

Output 1:   Sub-Engineers and Sewer Supervisors of WASA acknowledge the necessity of 

cleaning work plan and management plan, and acquire technology to prepare 

the plans. 

 

Indicator 1-1 Accuracy of cleaning work plan 

Method 1-1 Confirm calculations and equipment allocation plan 

  

Indicator 1-2 Understanding level of manual on equipment maintenance, inspection and 
repairs 

Method 1-2 Conduct tests 

 
Output 2:    The actions of throwing solid wastes into sewers and channels by residents are 

reduced. 
 

Indicator 2-1 Raised awareness of residents on improvement of inundation damages 

Method 2-1 Record amounts of solid wastes thrown by residents during cleaning 

 

(5)  Activities of Soft Component (Intervention Plan) 

Necessary action plan to achieve (2) and (3) above was prepared.  Since activities 

correspond to outputs, the broad categorization is as follows. 

 

One Japanese expert will be dispatched to WASA for this program to support planning and 

management.  Basically, the overall plan will be prepared and reviewed along with the 6 

Assistant Directors of Sub-Divisions, and for the implementation, 16 Sub-Engineers and 19 

Sewer Supervisors will also be included to carry out sufficient discussions to prepare the 

works plan and management method. 

 

Activities for Output 1 

1 Review of existing sewer and channel network map of WASA (Confirmation on 

accuracy  through joint work with Sub-Engineers and carry out necessary revisions)  

2 Preparation of cleaning work plan (work schedule, equipment allocation plan, earned 

value management plan) (Joint work with Assistant Directors and Sub-Engineers） 

3 Monitoring and analysis of cooperation effects (Joint work with Sub-Engineers and 

Sewer Supervisors)  

Monitoring Items: 

 Establish a monitoring system for 20 constant inundation points selected in the 

target area, record data such as extent of inundation, inundation depth and clearing 

time for each point whenever torrential rains occur, and analyze the results.   

 Since complaints from residents are presently being received at 43 WASA 
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complaint centers and 3 emergency centers (WASA headquarters, West Directorate, 

East Directorate, Drainge Section), systemize the complaints data compilation 

method. 

 Removed sludge is stored at temporary stock areas, but these stock areas have no 

truck scales and truck numbers are not recorded, and therefore, establish a system to 

compile daily data.  Also, sludge will be disposed at final landfill sites. 

4 Preparation of manual for procedures and methods of daily inspections, maintenance and 

repairs of equipment（Joint work with Sub-Engineers and Sewer Supervisors） 

 

Activity for Output 2 

1 Preparation of promotion plan for sensitization activities to residents (Joint work with 

Assistant Directors and Sub-Engineers) 

 

The above activities are divided into 3 stages.  Objectives, target personnel, execution method, 

execution period, facilitation resources, outputs, and obligations of Japanese/Pakistani sides of 

these activities are shown in the following tables. 



 

Table 2-31  Soft Component Activities Plan 

Activity Objective Target Method Duration
Facilitation Resource

【Responsibilityl】 Output 

Stage 1:  Participatory Planning Stage 

0 Preparatory work in Japan by 

Japanese consultant 

Prepare tools to be used for the soft component program according 

to activities policy of this program 

Executing 

Agency 

Preparation of 

Activities Tools 

25 days 【Japanese Responsibility】 

Japanese Consultant 

Activities 

Tools 

1 Identification of present state 

and issues 

Due to sewer and channel overflows and inundation damages, works 

of WASA becomes mostly emergency handling of complaints from 

residents which prevent periodic cleaning activities. Therefore, 

issues related to management will be identified with the executing 

agency. 

Executing 

Agency 

Present State 

Survey 

together with 

Executing 

Agency 

5 days 【Japanese Responsibility】 

Japanese Consultant 

Local NGO/Consultant 

【Pakistani Responsibility】

Executing Agency 

Present 

State 

Report 

2 Selection of local NGO/ 

consultant and discussions 

with executing agency 

A workshop will be held targeting the executing agency WASA FDA 

headquarters, East Directorate and West Directorate to explain the 

objectives of activities, contents and executing plan of this program, 

and receive understanding and cooperation, especially on operation 

and maintenance. Through analyses of problems and issues 

presumed for program execution and operation and maintenance, 

training needs for program execution will be clarified. 

WASA FDA 

East Directorate

West Directorate

Discussions 

with Executing 

Agency/ 

Workshop 

10 days 【Japanese Responsibility】 

Japanese Consultant 

Local NGO/Consultant 

【Pakistani Responsibility】

Executing Agency 

Minutes of 

Discussions 

Workshop 

Report 

3 Review of WASA academy 

and WASA Lahore 

Seminars on management, operation and maintenance held in WASA 

academy (JICA cooperation) and operation and maintenance 

situation of WASA Lahore implemented through a previous project 

will be confirmed, discussed and reflected in the soft component 

program. 

WASA 

Faisalabad 

WASA Lahore 

JICA Team 

Meetings 5 days/ 

Lahore 

【Japanese Reponsibility】

Japanese Consultant 

Local NGO/Consultant 

【Pakistani Responsibility】

Executing Agency 

WASA Lahore/JICA  

Review 

Report 

4

 

Review of existing sewerage 

and drainage network map of 

target area 

To prepare the cleaning work plan based on the sewerage and 

drainage network map already prepared by the executing agency, 

reconnaissance survey of the network will be conducted. 

East Directorate

West Directorate

Reconnaissance 14 days/ 

1,785km 

【Japanese Responsibility】 

Japanese Consultant 

Local NGO/Consultant 

【Pakistani Responsibility】

Executing Agency 

Sewerage 

and Drainage 

Network Map 

Stage 2:  Plan Formulation Stage 

5 Preparation of cleaning work 

plan and management plan 

Based on the sewerage and drainage network map, cleaning work 

plan and management plan including earned value management plan 

will be prepared, and sewers and channels will be periodically 

cleaned. 

East Directorate

West Directorate

Meetings/ 

Workshop 

5 days 【Japanese Responsibility】 

Japanese Consultant 

Local NGO/Consultant 

【Pakistani Responsibility】

Executing Agency 

Cleaning 

Work Plan 

Management 

Plan 
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Table 2-31  Soft Component Activities Plan 

Activity Objective Target Method Duration
Facilitation Resource

【Responsibilityl】 Output 

6 Preparation of inspection 

manual 

For continuous operation and maintenance, procedures and methods 

of daily inspections, maintenance and repairs of equipment will be 

determined to improve technical capacity. 

East Directorate

West Directorate

Meeting/OJT 5 days 【Japanese Responsibility】 

Japanese Consultant 

Local NGO/Consultant 

【Pakistani Responsibility】

Executing Agency 

Inspection 

Manual 

7 Preparation of residents 

promotion plan 

Sensitization activities to residents not to throw solid wastes into 

sewers and channels will be carried out. 

East Directorate

West Directorate

Meetings/ 

Workshop 

4 days 【Japanese Responsibility】 

Japanese Consultant 

Local NGO/Consultant 

【Pakistani Responsibility】

Executing Agency 

Promotion 

Plan 

Stage 3:  Monitoring Stage 

8 Preparation of monitoring 

plan 

Methods and system for monitoring of activities according to the 

cleaning work plan, management plan, inspection manual and 

promotion plan will be determined, and a plan will be prepared. 

WASA FDA 

East Directorate

West Directorate

Meetings/ 

Workshop 

5 days 【Japanese Responsibility】 

Japanese Consultant 

Local NGO/Consultant 

【Pakistani Responsibility】

Executing Agency 

Monitoring 

Plan 

9 Establishment of monitoring 

system 

Based on the monitoring plan, monitoring systems at East 

Directorate and West Directorate will be established. 

WASA FDA 

East Directorate

West Directorate

Meetings/ 

Workshop 

25 days 【Japanese Responsibility】 

Local NGO/Consultant 

【Pakistani Responsibility】

Executing Agency 

Monitoring 

System 

Chart 

1 Monitoring execution Based on the monitoring plan, monitoring teams of East Directorate 

and West Directorate will carry out monitoring. 

WASA FDA 

East Directorate

West Directorate

Monitoring 25 days×

2 times 

【Japanese Responsibility】 

Local NGO/Consultant 

【Pakistani Responsibility】

Executing Agency 

Monitoring 

Report 

1 Monitoring evaluation The monitoring plan and monitoring execution method will be 

evaluated by the executing agency and Japanese consultant. 

WASA FDA 

East Directorate

West Directorate

Monitoring 25 days 【Japanese Reponsibility】

Japanese Consultant 

Local NGO/Consultant 

【Pakistani Responsibility】

Executing Agency 

Monitoring 

Evaluation 

Report 
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(6)  Facilitation Resources for Soft Component 

To execute the soft component activities and conduct activities related to the work and 

management plans explained previously, experts capable of plan formulation; management of 

activities progress, method and results; supervision of overall schedule and activities; 

coordinate and hold discussions between stakeholders; and work schedule adjustments are 

needed.  Therefore, a Japanese consultant and local resources will be arranged.  Also, since 

the JICA technical cooperation project in Lahore (WASA academy) related to operation and 

maintenance of equipment is scheduled to start within 2011, appropriate participation of 

WASA Faisalabad staffs in the training will be considered. 

 

Details of personnel needed to conduct the activities are explained below.  

 

1)  Japanese Consultant   1 person (in charge of operation and maintenance) 

This person will be responsible to formulate the soft component plan; supervise the activities 

schedule and overall activities; communicate and report to the client and Japanese relevant 

agencies; and hold discussions, coordinate stakeholders, and adjust the procurement schedule.  

Also, technology transfer will be given to the local personnel explained below who are the main 

activities facilitators. 

 

2)  Local NGO/Consultant 

To execute the soft component program, since accumulation of skills of the executing agency is 

poor, a local NGO or local consultant having capability and experience in similar projects in the 

target area will be used.  The required personnels, in consideration of the scale of the target 

area and execution period, are detailed below.  Personnel having experience in similar works 

and able to smoothly communicate with WASA will be allocated. 

 

① Program Coordinator  1 person 

Under the guidance of the Japanese consultant, this person will manage the activities progress, 

activities methods and outputs, and report to the Japanese consultant.  This person must have 

experience as program representative of activities related to this program. 

 

② Community Facilitator  1 person 

This person will assist the program coordinator under his management.  This person must have 

experience in programs related to management of organization capacity strengthening, 

establishment of an operation and maintenance system, participatory planning, monitoring and 

evaluation, as well as personnel capacity building. 
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The local NGO/consultant will form a team of 1 program coordinator and 1 community 

facilitator to carry out the activities. 

 

(7)  Execution Schedule of Soft Component (Shown with Equipment Schedule) 

The schedule for soft component activities is shown in Section 2-2-4-9. 

 

(8)  Output Materials of Soft Component 

The output materials of soft component are shown in the previous Table 2-31 for each activity.  

In addition to the soft component completion report to be submitted to the Pakistani side 

executing agency and Japanese side, the main output materials are cleaning work report, 

sewerage/drainage network map, monitoring plan report, promotion plan and minutes of 

meetings.  Activities execution situation and achievement levels of outputs will be 

confirmed from these materials. 

 

(9)  Responsibilities of Pakistani Execution Agency 

 Until now, since WASA was kept busy with handling emergencies, the organizational 

structure could not prepare plans for daily cleaning activities and plans on a m to long term 

bases.  Due to execution of the soft component program, the system will be improved to 

be able to effectively carry out cleaning plans. 

 Before the soft component program starts, WASA needs to confirm and update the existing 

sewerage and drainage network map in preparation for formulation of the cleaning work 

plan. 

 Since WASA possesses data files of sewerage networks and channel drawings, addition of 

lacking information and updating are required.  

 Since the Assistant Directors and Sub-Engineers of WASA will be able to acquire plan 

management technology from the Japanese consultant in the soft component program, for 

execution of the cleaning work plan, they should prepare attitudes of willing to absorb and 

understand the plan. 
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2-2-4-9  Implementation Schedule 

 

After the exchange of notes (E/N) and the Grant Agreement (G/A) between the Japanese 

government and Pakistani government are concluded for this project, the grant aid assistance of 

the Japanese government will be executed.  As shown in Table 2-32, the project 

implementation period from conclusion of E/N and G/A is, 6 months for detailed design 

including tendering procedures, 21 months for equipment manufacturing, procurement and 

installation, and then, the soft component is planned.   

 

Table 2-32  Project Implementation Schedule 
Month 

Item 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
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：Japan 

：Japan and/or Third country 

：Pakistan 

E/N、G/A 

Consultant Agreement, Field Survey in Pakistan  

Analysis in Japan, Tender Document Preparation 

Tender document Confirmation 

Tender Announcement, Prequalification 

Tender document Handout and Explanation 

Tendering, Contractor Contracting 

Contractor Contract Verification 

Equipment Manufacturing 

Inspection 

Packing 

Shipping, Transportation 

Final Inspection, Handoover 

Unpacking, Delivery, Installation 

Stage 3:  Monitoring Stage 

Stage 1:  Participatory Planning Stage 

Stage 2:  Plan Formulation Stage 
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2-3   Obligations of Recipient Country 
 

(1) Measures to be Handled by the Pakistani Side 

For implementation of this project, the measures required to be handled by the Pakistani side, 

based on the minutes agreed during the preparatory mission, are as follows. 

1) Secure necessary storage for each procured equipment  

2) Smooth execution of arrangements for unloading at port and import customs clearance of 

procured equipment 

3) Exemption of duties, internal taxes and any other taxes to be imposed on Japanese 

nationals in Pakistan in relation to procurement of equipment for this project 

4) For smooth execution of services related this equipment procurement project, accord 

Japanese nationals with necessary facilities for entrance into and stay in Pakistan  

5) Secure staff necessary to properly and effectively operate equipment to be procured in 

this project, and bear all expenses not covered in the grant aid scheme 

6) Appropriate procurement of spare parts necessary for operation and maintenance of 

equipment to be procured to avoid parts shortage 

7) No reexportation of the equipment to be procured in this project 

8) Carry out banking arrangement (B/A) and pay advising charges and handling costs for 

authorization to pay (A/P) to the bank which handles the B/A  

 

(2) Responsibilities to be Borne by the Pakistani Side 

As demarcation of responsibilities, those to be borne by the Pakistani side are as follows. 

 

1) Assurance of Safety 

Sufficient consideration to assure safety including Japanese nationals of this study as well 

as Pakistani concerns was agreed.  Due to procedures of WASA, safety was assured 

through guarding by policemen during field surveys.  Also, the Pakistani side agreed to 

include costs for safety assurance in the PC-1.   

 

2) Procedures for PC-1 Approval  

The Pakistani side recognized the importance of the PC-1 and is making efforts to receive 

approval.  Preparation of the PC-1 would be started without waiting for explanation of the 

draft project report, and the cost estimate will be provided by JICA. 
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3) Exemptions 

Tax exemptions being the responsibility of the Pakistani government and WASA were 

confirmed through the Minutes of Meetings.  In the on-going project, “Improvement of 

Water Supply System in Faisalabad”, a master list of materials and equipment was 

submitted by the contractor and tax exemption procedures are being executed by WASA 

Faisalabad.  At present, no claims related to tax exemption from the contractor have been 

submitted.  

 

4) Works by Pakistani Side 

The Pakistani side agreed that demolition and removal of existing facilities of disposal 

stations are under their responsibility.  Since equipment delivery greatly influences the 

installation schedule, detailed schedule (such as removal period) has been discussed by the 

study team and agreement was received at the time of the draft final report explanation.  

Regarding the capacity of outlet facilities of each disposal station, it will basically accept 

the increased outflow in accordance with the dimensions and other relevant information 

provided from WASA.  However, necessary dredging and cleaning for sludge in the 

channels shall be carried out for proper function. 

Also, a shed with roofing to store the equipment was agreed to be conctructed. 

 

5) Project Promotion 

The Pakistani side sufficiently acknowledges the importance of promoting the project.  

Therefore, development of promotion activities for this project as well as the presently 

on-going water supply project was confirmed. 

 

6) Sensitization to Prevent Throwing of Solid Wastes 

Through radio and newspapers, WASA has plans for sensitizing residents not to throw solid 

wastes into channels.  The plan is that if someone is caught throwing wastes into channels, 

he will be fined 1,000 to 2,000Rs, and if it is not paid, he can be sent to prison.  To 

enforce this plan, a magistrate from Punjab Province is scheduled to be dispatched to 

WASA.  The fines from these activities are planned to be saved and allotted for cleaning 

sewers and channels.  However, since residents throw away wastes during midnight and 

other periods when detection by WASA staffs is difficult, collecting fines is predicted to be 

difficult.  Other preventative measures considered by WASA include installing panel 

boards.  Since WASA is in charge of providing sewerage services and TMA is responsible 

for collecting sold wastes, sensitization activities are recommended to be carried out in 

collaboration between WASA and TMA. 
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2-4   Project Operation Plan 

 

The areas of responsibilities are divided into two Directorates of West and East by Rakh Branch 

Canal flowing along the city center.  Also, in each directorate, a Director of O&M and a 

Deputy Director are allocated with 3 Sub-Divisions under each directorate to carry out operation 

and maintenance activities.  The sub-divisions are composed of staffs responsible for water 

supply and sewerage.  In 2012, a new Directorate Drainage to be in charge of drain channels 

was established and the staff number became 614 in the West Directorate and 590 in the East 

Directorate, with 72 staff in the Directorate Drainage, where the sub-divisions are responsible 

for operation and maintenance of sewers and channels.  This situation can explain that even 

when equipment is newly procured through this project, the present staff number will not 

present any problems in operation and maintenance. 

 

Table 2-33  Composition of Sub-Division Staff in Charge of Sewage and Drainage (2009)  
Sewermen* Zone Sub-Division Assistant 

Director
Sub- 

Engineer
Sewer 

Supervisor Regular Work Charge 
Total 

Ghulam Muhammad Abad 1  2  5  46  20  74 
Gulberg 1  2  6  54  24  87 
Civil Line 1  4  1  52  12  70 

West 

Sub-Total 3  8 12 152  56 231 
Allama Iqbal Colony 1  3  2  72  22 100 
People’s Colony 1  3  2  36  47  89 East 
Madina Town 1  2  3  29  25  60 

 Sub-Total 3  8  7 137  94 249 
Total 6 16 19 289 150 480 

*Regular:  Permanent staff   Work Charge:  Contracted staff 
Source:  Prepared by the study team using WASA data (2010) 

 

Operation and maintenance of existing equipment of WASA presently has no special problems.  

When new equipments are procured through this project, the number of workers, personnel cost, 

and operation and maintenance cost are as explained in Section 2-5-2. 
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2-5  Project Cost Estimation 

 

2-5-1 Initial Cost Estimation 

 

(1)  Cost to be Borne by Pakistani Side     

139.6million Rs（about 161.9 million JP） 

 

Item 
Cost 

(million Rps)
Cost 

(million JP)
Remark 

Demolition/Removal of 
Existing Disposal Station 
Facilities 

23.6 27.4 4 disposal stations 

Construction of sheds for 
parking 

21.3 24.7 Directorate O&M (East&West)
Directorate Drainage 

Improvement of channels 25.3 29.3 PS-3、PS-31 Disposal Station, 
Drains 

Improvement of channels 3.0 3.5  
Bank commission 15.0 17.4  
Others 51.4 59.6 Wireless connections between 

sub-divisions for remote 
monitoring & control, Safety 
equipments etc 

Total 139.6 161.9

 

(2) Conditions for Cost Estimate 

 

① Cost Estimate Period : December, 2011 

 

② Currency Exchange Rate:  1 US$ = ¥86.6     

        1 Rs  = ¥1.16     

 

③  Procurement Period: Periods required for detailed design and equipment 

procurement are as shown in the implementation 

schedule. 

 

④  Others:   Cost is estimated based on the Japanese grant aid system 

 



 2-78

2-5-2 Operation and Maintenance Cost 

 

The operation and maintenance cost (salaries + management cost) for this project is calculated 

as shown in Table 2-34 based on the equipment procurement plan (refer to Table 2-37) of 

procuring 40 new equipment and using 71 existing equipment. 

 

As a result of calculations, the total of salaries and management cost is 49,969 thousand Rs/year 

which is predicted to be about 8.1% of the 2008/2009 WASA operating budget of 614,663 

thousand Rs.  This is lower than the 9.7% ratio between the previous year actual operation and 

maintenance cost (Table 2-36 lower row) of 58,219 thousand Rs and the the operating budget 

(599,832 thousand Rs).  Therefore, if a budget of similar level as 2009 can be secured in the 

fiscal year when this project is implemented, the operation and maintenance cost after project 

implementation will not put pressure on the financial situation of WASA.  
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Table 2-34  Calculation of Operation and Maintenance Cost 
 (Unit: Thousand Rs) 

WASA Equipment Allocation PlanNo. Equipment Allotted Unit New Existing Personnel Plan O&M Cost 

West Directorate 
and 3 Sub-Divisions 

4 3 1 operator x 7 = 7 pers 
3 assistants x7= 21 pers 

Total:  28 persons 

Salaries: 2,372 
Fuel:   5,810 
Repairs:  700 
Total:   8,882 

1 Jet Machine 

East Directorate and 
3 Sub-Divisions 

4 4 1 operator x 8 = 8 pers 
3 assistants x 8 = 24 pers 

Total:  32 persons 

Salaries: 2,711 
Fuel:   6,640 
Repairs:  800 
Total:  10,151 

West Directorate 1 1 1 operator x 2 = 2 pers 
2 assistants x 2 = 4 pers 

Total:  6 persons 

Salaries: 678 
Fuel:     940 
Repairs: 1,200 
Total:  2,818 

2 Suction 
Machine 

East Directorate 1 1 1 operator x 2 = 2 pers 
2 assistants x 2 = 4 pers 

Total:  6 persons 

Salaries: 678 
Fuel:     940 
Repairs: 1,200 
Total:  2,818 

West Directorate  1* 1 1 operator x 2 = 2 pers 
2 assistants x 2 = 4 pers 

Total:  6 persons 

Salaries: 678 
Fuel:     940 
Repairs: 1,200 
Total:  2,818 

3 Wheel Type 
Backhoe 

East Directorate  1* 0 1 operator x 1 = 1 pers 
2 assistants x 1 = 2 pers 

Total:  3 persons 

Salaries:  339 
Fuel:     550 
Repairs:  150 
Total:   1,039 

West Directorate  1* 0 2 operators x 1 = 2 pers 
4 assistants x 1= 4 pers 

Total:  6 persons 

Salaries:  339 
Fuel:     536 
Repairs:  200 
Total:   1,075 

4 Mini-Backhoe  

East Directorate  1* 0 2 operators x 1 = 2 pers 
4 assistants x 1= 4 pers 

Total:  6 persons 

Salaries:  339 
Fuel:     536 
Repairs:  200 
Total:   1,075 

5 Bucket Crane 2 Directorates 0 2 2 operators x 1 = 2 pers 
4 assistants x 1= 4 pers 

Total:  6 persons 

Salaries:  339 
Fuel:     536 
Repairs:  200 
Total:   1,075 

6 Dump Truck West Directorate  4* 0 1 operator x 4 = 4 pers 
1 assistant x 4 = 4 pers 

Total:  8 persons 

Salaries:  926 
Fuel:   2,534 
Repairs:  466 
Total:   3,926 

  East Directorate  3* 0 1 operator x 3 = 3 pers 
1 assistant x 3 = 3 pers 

Total:  6 persons 

Salaries:  695 
Fuel:   1,900 
Repairs:  350 
Total:   2,945 

7 3 Sub-Divisions in 
East Directorate 

1* 0 1 operator x 1 = 1 pers 
1 assistant x 1 = 1 pers 

Total:  2 persons 

Salaries:  231 
Fuel:     630 
Repairs:   67 
Total:   928 

 

Crane cargo 
truck 

3 Sub-Divisions in 
East Directorate 

1* 0 1 operator x 1 = 1 pers 
1 assistant x 1 = 1 pers 

Total:  2 persons 

Salaries:  231 
Fuel:     630 
Repairs:   67 
Total:   928 

3 Sub-Divisions in 
West Directorate 

0 3 1 operator x 3 = 3 pers 
1 assistant x 3 = 3 pers 

Total:  6 persons 

Salaries:  669 
Fuel:     425 
Repairs:  200 
Total:  1,294 

8 Pick-up Truck 

3 Sub-Divisions in 
East Directorate 

0 3 1 operator x 3 = 3 pers 
1 assistant x 3 = 3 pers 

Total:  6 persons 

Salaries:  669 
Fuel:     425 
Repairs:  200 
Total:   1,294 

9 Dewatering 
Set 

2 Directorates and 6 
Sub-Divisions 

 
 17 

 

W: 23
 
E: 30 

1 operator x 70 = 70 pers 
1 assistant x 70 = 70 pers 

Total:  140 persons 
Hired 4 months during rainy season 

Salaries:5,201 
Fuel:   1,620 
Repairs:   82 
Total:  6,903 

 
Total 40 71 

43 operators 
86 assistants 

Total:  129 persons 
(+140 hired in rainy season) 

Salaries:17,095 
Fuel:   25,592 

Repairs:  7,282 
Total: 49,969 

*to be allocated to Directorate Drainage after the reorganization in 2012 
Source:  Prepared by the study team using WASA data (2011)



 2-80

A portion of the subsidies is to be allocated to loan repayment of previously implemented ADB 

support projects, but presently a large portion is used to cover operating expenses.  Since using 

subsidies for this purpose is becoming difficult, to cover cost recovery and repayment, WASA 

decided to raise water supply fees by about 40% in March 2004 and even carried it back to 

January.  The World Bank master plan proposed provision of previous project investment costs 

from the provincial government to the municipality, but this could not be realized.  As a 

measure to restructure future management, taking the opportunity of water supply increase from 

the presently on-going water supply improvement project, realization of the transfer over to the 

pending metered system is recommended. 

 

Table 2-35  WASA Operating Budget and Operation and Maintenance Cost 
(Unit: Thousand Rs) 

No. WASA Budget Budget Analysis 
Equipment and 
Personnel Plan O&M Cost 

1 Budget for 
2009-2010 

 
(FY from July 
to end June) 

Grand Total:             845,480 
 
1) Salaries:             385,530 
2) Management cost:     104,450 
(Sewerage related fuel, repairs, etc.) 
3) Power:               285,000 
4) Others:                70,500 
 
 

1) Equipment plan: for 
WASA 2 directorates + 
6 sub-divisions 
・40 newly procured 
・71 existing use 

 
2) Personnel plan: 
・ 43 operators 
・ 86 assistants 
Total:  129 persons 
However, 70 operators 
and 70 assistants for a 
total of 140 persons for 
dewatering sets to be 
hired for emergency 
measures during rainy 
season 
 
3)Salaries:  17,095 

(about 4.4% of salary 
budget of 385,530) 

Due to procurement of 
new equipment, number 
of main equipment will 
increase to reinforce 
functional capacity of 
sewerage and drainage 
 
O&M cost for capacity 
strengthening is 32,874 
which is about 31.5% of 
current management cost 
(104,450) 
 
O&M cost for equipment 
(40 new + 71 existing 
=111)    
Total:   32,874(31.5％)
・Fuel:     25,592 
・Repairs:   7,282 
 

2 Actual cost for 
2008-2009 

 

Total expenditures:           592,316 
1) Salaries:              258,719 
2) Management cost (sewerage):     50,527 
3) Management cost (water supply):  18,895 
(Sewerage related fuel, repairs, etc.) 
4) Other vehicle fuel, repairs:         7,692 
5) Power (water supply & sewerage): 242,795 
6) Office expenses and others:       13,688 

(100％) 
(43.7％) 
 (8.5％) 
 (3.2％) 

 
 (1.3％) 
(41.0％) 
 (2.3％) 

Actual O&M cost for 86 
existing sewerage related 
equipment: 
1) Mangement cost 

(sewerage):   50,527
2) Vehicle fuel, repairs: 
               7,692 
3) Total:    58,219 

Source:  Prepared by the study team using WASA data (2011) 

 

(1) Analysis of Operation and Maintenance Cost 

According to the 2008/2009 fiscal year results for operation and maintenance cost, as shown 
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in Table 2-35, about 76.4% (44,487 thousand Rs) of the sewerage related management cost 

(58,219 thousand Rs) was used for operator salaries, fuel costs and other O&M costs for 86 

deteriorated equipment as well as repair costs of equipment and vehicles.  This reveals the 

necessity for efficient reinforcement of the operational capacity by procuring new equipment. 

 

In this project, while making use of 71 existing equipment which can still be effectively used, 

40 new equipments will be procured to strengthen the system to 111 equipment.  In relation 

to the current year (2009/2010) equipment related budget (104,450 thousand Rs), sewerage 

related management cost including salaries under the newly procured equipment allocation 

plan (49,969 thousand Rs) shares about 47.8%.  Although the present 86 number of 

equipment will increase to 111, since the budget can be constrained within previous year’s 

12% increase, in addition to capacity strengthening, effective improvements can be 

anticipated.  For this improvement, as shown in the O&M cost calculations in Tables 2-34, 

and 2-36, although the total number of equipment to be handled by WASA will become 111 

with procurement of new equipment, since personnel to handle dewatering sets (70 sets) can 

be employed seasonally for 4 months only, staff salaries can be reduced from 21.9 million Rs 

to 17.1 million Rs.  

 

Table 2-36  WASA Budget and Equipment O&M Costs 
(Unit: Thousand Rs) 

WASA Budget 2008/2009 (Actual) Implementation Year (Prediction)

Equipment O&M Cost   44,487 (86）  49,969 (111) 

1) Salaries and Wages  21,926   17,095 Adopt seasonal 
employment 

2) Fuel and other management (Sewerage)  18,418   25,592  

3) Repairs and Maintenance (Equip)   4,143   7,282  

Source:  Prepared by the study team using WASA data (2011) 
 
 

(2) Plan for New Procurement and Allocation of Equipment  

The equipment allocation plan in consideration of this project and using existing plans is 

shown in Table 2-37. 
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Table 2-37  Equipment Allocation Plan 

Allocation of New Equipment Analysis of Existing Equipment/Functioning Year Replace/Reinforce

Existing No. Equipment 
Allocation New 

Total Continue use

20 

yrs+

15 

yrs+

10 

yrs+

5  

yrs+ 

3  

yrs+ 

3  

yrs- 
 

W-Dir, 3 Sub-Div 4 3 3 2 1     Replace/Reinforce
1 Jet Machine 

E-Dir, 3 Sub-Div 4 4 4 2 1  1   Replace/Reinforce

West Directorate 1 2 1   1  1  Replace/Reinforce
2 

Suction 

Machine East Directorate 1 1 1    1   Replace/Reinforce

3 
Wheel Type 

Backhoe 
Directorate Drainage 2 1 1    1   Replace/Reinforce

4 Mini-Backhoe Directorate Drainage 2 0 0       Reinforce 

5 
Bucket Crane 

(Clam Shell) 
Directorate Drainage 0 2 2 2      Use existing 

6 Dump Truck Directorate Drainage 7 2 0   2    Replace/Reinforce

7 
Crane Cargo 

Truck 
Directorate Drainage 2 0 0       Reinforce 

8 Pick-up Truck Directorate Drainage 0 7 6 5   2   Use existing 

W:3

3 
23  6

1

2
  

1

5 
Replace/Reinforce

9 Dewatering Set 
2 Directorates & 6 

Sub-Divisions 
17 

E: 

37 
30 7  

2

0
  

1

0 
Replace/Reinforce

Total 40 92 71 
1

8
8

3

5
5 1 

2

5 
 

Source:  Prepared by the study team using WASA data (2011) 
 

******** 
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Chapter 3  Project Evaluation 
 

3-1  Preconditions 

 

Execution of the following items by the Pakistani side is the precondition for proper 

implementation of the Project 

 

 Completion of PC-1 procedures 

 Budgetary measures 

 Facilitation for customs clearance 

 Measures for tax exemption 

 Bearing of the charge for the Banking Arrangements 

 

3-2  Necessary Inputs by Recipient Country 

 
The following inputs by the Pakistani side are required to realize and sustain the expected 

effects of the Project. 

 

 Allocation of operators 

 

The allocation of enough number of operators and staff to operate the increased equipment is 

necessary for effective operation. 

 

 Arrangements for parking of vehicles and storage of equipment 

 

Since the existing parking facilities of WASA are open, appropriate sheds with roof for 

parking shall be prepared for longer life of vehicles and equipment. 

 

 Proper operation and maintenance of the equipment 

 

Proper operation and maintenance for sustainable use of the equipment shall be assured since 

the Project counts on the operation of both existing and newly procured equipments. 

 

 Preparatory works for existing disposal stations 

 

Installation of pumps and diesel generators shall be carried out by the Japanese side and 

removal of existing pumps, rehabilitation and construction of pump foundations shall be 

executed by the Pakistani side. 

 

 Improvement of the existing outlet facilities of the disposal stations 
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Enough capacity of the outlet facilities of disposal stations shall be assured to receive outflow 

from reinforced pumping equipment.  In accordance with the dimensions and other relevant 

information about outlet facilities at each disposal station provided from WASA, those outlets 

will duly accept the increased outflow.  However, necessary dredging and cleaning for 

sludge in the channels shall be carried out for proper functioning. 

 

 Awareness campaigns 

 

Awareness campaigns shall be carried out for sensitization to prevent residents from throwing 

wastes into sewerage and drainage facilities as preventive measures. 

 

3-3  Important Assumptions 

 

The important assumptions to realize and sustain the effects of the Project are presumed as 

follows. 

 

 The deterioration of security situations will not be developed. 

 The financial circumstances of WASA and the government of Punjab will remain the 

same. 

 

3-4  Project Evaluation 

 

Relevance and effectiveness due to Project implementation are expected as explained below. 

 

1)  Relevance of the Project 

 

 Damages caused by floods and inundations in Faisalabad are seriously affecting the 

economic and social activities as well as hygiene and sanitation aspects, and are issues 

required to be solved urgently. 

 

 The Project will contribute directly to the above issues as an immediate effect on 

reduction of present damages. 

 

 More than 1.6 millions population served by the sewerage and drainage system will 

benefit directly or indirectly from the Project. 

 

 Since the inundation damages are causing serious affects especially to the areas where 

roads and housings are less developed, the Project will contribute to the socially weak 

people who are living in those areas. 

 

 The Project links to the “Project for the Improvement of Water Supply System in 
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Faisalabad” financed by the Japanese government currently being implemented and this 

link will contribute as the integral conception between water supply and sanitation. 

 

2)  Effectiveness of the Project 

 

Quantitative Effects 

The following table shows the expected outputs to be achieved through implementation of the 

Project.  

 
Output Indicator Current Level (2011) Planned Level (2013) 
Reduction in period needed to completely clean 
the sewer system using cleaning equipment (jet 
machine + suction machine)  

21.6 years 10.8 years 

Increase in possible number of emergency 
dispatches 
 Jet Machine 
(Ave. Dispatch Requests: 40.3/day） 
 Suction Machine 
(Ave. Dispatch Requests: 10.1/day） 
 Dewatering Pump Set 
(Ave. Dispatch Requests: 69.9/day） 

 
 
 
18.9 times/day 
 
6.0 times/day 
 
53 times/day 

 
 
 
40.5 times/day 
 
12.0 times/day 
 
More than 70 times/day 

Decrease in minimum time required to reach site 
(Dewatering Pump Set and Transport Vehicle) 

25 to 60min.  
(Livestock + Tractor)

Less than 20 min. 
(Crane Truck, Pick-up Truck) 

Improvement in Emergency Drainage Capacity 
(Dewatering Pump Set) 

26.5cfs 43.5cfs 
*64.2% capacity improvement

Increase in Amount of Sludge and Waste Removal
 Desludging Capacity (Excavator) 
 Transport Capacity (Dump Truck) 

 
570 ㎥/day 
9.1 ㎥/day 

 
936 ㎥/day 
63.7 ㎥/day 

Capacity Improvement of 4 Target Disposal 
Stations which discharge into final drains  

246cfs 376cfs 
*52.8% capacity improvement

 

Qualitative Effects 

The Project expects the following qualitative effects. 

 

 Due to reduction in damages from flooding and inundations, risks of water-borne 

diseases caused by these phenomena will be reduced. 

 

 Social and economic activities impeded by inundations and flooding will be reactivated. 

 

 Due to improvements in conditions of uncollected waste and chronic inundations, the 

sanitary environment in the city will be improved. 

 

********** 
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Appendix 1． Member List of the Survey Team 

 

Preparatory Survey 
Name Position Affiliation 

Mr. Noriaki Nagatomo Team Leader 

Senior Advisor to the Director 
General 
Water Resources and Disaster 
Management Group 
Global Environment Department, 
JICA 

Mr. Mahmood A. Jilani Planning Management 
Deputy Resident Representative & 
Disaster Management Section  
JICA Pakistan Office 

Mr. Shoji Fujii 
Chief Consultant / Sewerage, 
Drainage and Waste Planner 

Japan Techno Co., Ltd. 

Mr. Takaaki Ogawa Plant Planner Japan Techno Co., Ltd. 

Mr. Shigeyoshi Kagawa Equipment Planner Japan Techno Co., Ltd. 

Mr. Shoji Takamatsu  
Cost Estimator / Construction 
and Procurement Planner 1 

Japan Techno Co., Ltd. 

Mr. Koji Miyauchi 
Cost Estimator / Construction 
and Procurement Planner 2 

Japan Techno Co., Ltd. 

 

Explanation on Draft Report 
Name Position Affiliation 

Ms. Hiroko Kamata Head of Mission Senior Advisor, JICA 

Mr. Kenji Tanaka Survey Planning Deputy Assistant Director, 

Disaster Management Division 

1, Water Resources and Disaster 

Management group, Global 

Environment Department, JICA

Mr. Mahmood Jilani Project Management Deputy Resident Representative & 
Disaster Management Section  

JICA Pakistan Office 

Mr. Shoji Takamatsu  
Cost Estimator / Construction 
and Procurement Planner 1 

Japan Techno Co., Ltd. 

Mr. Koji Miyauchi 
Cost Estimator / Construction 
and Procurement Planner 2 

Japan Techno Co., Ltd. 
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Appendix 2. Survey Schedule 

Preparatory Survey 

JICA Consultant 

Team Leader 
Planning 

Management

Chief Consultant/ 
Sewerage, Drainage 

and Waste Planner 
Plant Planner 

Equipment 
Planner 

Cost Estimator / 

Construction and 

Procurement 

Planner 1 

No Date Day 

Mr. Nagatomo  Mr. Jilani  Mr. Fujii Mr. Ogawa Mr. Kagawa Mr. Takamatsu 

1 7 Sun 
Dept from Tokyo, 
Arrival at Lahore 

  Dept from Osaka, Arrival at Lahore Dept from Tokyo, Arrival at 
Lahore 

2 8 Mon Courtesy call to P&D Urban Unit, Faisalabad FDA/WASA, Explanation of ICR, Site visiting 

3 9 Tue Courtesy call to HUD&PHED, Explanation of ICR, Discussion on M/M 

4 10 Wed 
Signing of M/M with HUD&PHED・P&D, Courtesy call to WASA Lahore, Observation of sewerage system in 
Lahore 

World Bank 
Conference 

Observation of sewerage system in Lahore 
5 11 Thu Proceed to Islamabad 

Proceed to Faisalabad 

Report to JICA,EOJ & EAD 
6 12 Fri Dept from 

Islamabad 
  Meeting with WASA Faisalabad, Data collection 

7 13 Sat Arrival at Tokyo   Meeting with WASA Faisalabad, Site survey (Sewerage plant & drainage) 

8 14 Sun   Internal Meeting, Data analysis 

9 15 Mon   Meeting with WASA Faisalabad, Site survey (Sewerage plant & drainage) 

10 16 Tue   Meeting with WASA Faisalabad, Site survey (Sewerage plant & drainage) 

11 17 Wed Internal Meeting, Data analysis 

12 18 Thu Meeting with WASA Faisalabad, Site survey (Sewerage plant & drainage) 

13 19 Fri 

Eid high holly day（17～19） 

Site survey 

14 20 Sat Equipment survey 

15 21 Sun Internal Meeting, Data analysis 

16 22 Mon 
Meeting with WASA, Equipment survey Cost estimation 

survey 

17 23 Tue 
Meeting with WASA, Data collection Cost estimation 

survey 

18 24 Wed Meeting with WASA Faisalabad, Site survey (Sewerage plant & drainage) 

19 25 Thu Meeting with WASA, Reconfirmation of requested equipment 

20 26 Fri 
Reconfirmation of requested equipment, discussion on 
priority of requested equipment 

Cost estimation 
survey, Dept 
from Islamabad 

21 27 Sat Data collection Arrival at Tokyo

22 28 Sun Internal Meeting, Data analysis   

23 29 Mon Meeting with WASA, Data collection   

24 

11 

30 Tue 
Meeting with WASA Faisalabad, Site survey 
(Sewerage plant & drainage) 

  

25 1 Wed 
Meeting with WASA Faisalabad, Site survey 
(Sewerage plant & drainage) 

  

26 2 Thu Discussion about Technical Note(T/N) Signing of T/N   

27 3 Fri Proceed to Lahore, Report to P&D & JICA   

28 4 Sat Equipment survey, proceed to Isalamabad   

Internal Meeting, Data analysis   
29 5 Sun 

 Dept from Islamabad   

30 6 Mon 
Report to EOJ, Dept 
from Islamabad 

Arrival at 
Osaka 

Arrival at 
Tokyo 

  

31 

12 

7 Tue 

  

Arrival at Osaka   
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Explanation on Draft Report 

JICA Consultant 

Head of Mission 
Survey 

Planning 
Project 

Management 

Cost Estimator / 

Construction and 

Procurement Planner 1 

Cost Estimator / 

Construction and 

Procurement Planner 2 
No. Date Day 

Ms. Kamata Mr. Tanaka Mr. Jilani Mr. Takamatsu Mr. Miyauchi 

1 19 Sun Dept from Toky, Arrival at Lahore  Dept from Toky, Arrival at Lahore 

2 20 Mon 
Courtesy call to P&D, Proceed to Faisalabad, Courtesy call to WASA, Site visiting, confirmation on 
components borne by Pakistani side 

3 21 Tue Proceed to Lahore, Discussion with HUD&PHED, FDA, WASA about M/M 

4 22 Wed Discussion with HUD&PHED, FDA, WASA about M/M 

Signing of M/M 

5 23 Thu 
Proceed to Islamabad Proceed to Faisalabad, Discussion about 

construction and demolition works borne by 
WASA 

Report to JICA, EOJ & EAD Discussion about construction and demolition 
works borne by WASA 6 24 Fri 

Dept from Islamabad  Proceed to Lahore, Dept from Lahore 

7 

2 

25 Sat Arrival at Tokyo    Arrival at Tokyo 
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Appendix 3. List of Participants Concerned in the Recipient Country 

 

Pakistani side 

Name Affiliation Position  

Mr. Ubaid Rubbani Qureshi P&D Department Secretary 

Dr. Nasir Javed P&D Department, Urban Unit Project Director 

Ms. Sana Hussain P&D Department, Urban Unit 
Research Associate (Water & 

Sanitation) 

Ms. Syeda Sani-e-Zahra Naqvi P&D Department, Urban Unit Urban Planner 

Mr. Murad Khan Rana P&D Department, Urban Unit Research Assistant (SWM) 

Ms. Samra Fatima P&D Department, Urban Unit Research Analyst 

Mr. Irfan Ali HUD&PHED Secretary  

Mr. Moazzam HUD&PHED Deputy Secretary (Tech) 

Mr. Shahid HUD&PHED Additional Secretary (Tech) 

Dr. Arshad Mahmood FDA Director General 

Dr. Ijaz Ahmad Randhawa WASA Faisalabad Managing Director (Former) 

Project Director 

Mr. Khawaja Mehboob Elahi WASA Faisalabad 
Deputy Managing Director 

(Services) 

Mr. Muhammad Shouhat Ali WASA Faisalabad Director (O&M) West 

Mr. Waseem Ahmed Hashmi WASA Faisalabad Director (O&M) East 

Mr. Abdul Majid WASA Faisalabad Director (Water Resources) 

Mr. Faqir Muhammad WASA Faisalabad Director Construction-I 

Mr. Adnan Nisar WASA Faisalabad Director Construction-II (West)

Mr. Asghar Ali WASA Faisalabad Deputy Director, Drainage 

Mr. Imran Butt WASA Faisalabad 
Personal Assistant to Managing 

Director 

Mr. Naeem Mohayud Din WASA Faisalabad 
Assistant Director, People’s 

Colony 

Mr. Usman Talat WASA Faisalabad Assistant Director 

Mr. Ghulam Sarwar WASA Faisalabad Sub-Engineer, Civil Line  

Mr. Javid Iqbal  WASA Faisalabad Sub-Engineer, Madina Town  

Dr. Javed Iqbal WASA Lahore Managing Director 

Engr. Syed Zahid Aziz WASA Lahore 

WASA Faisalabad 

Director (P&E)(Former) 

Managing Director 

Engr. Ahsan Zamir WASA Lahore Assistant Director (P&E) 

 

Japanese side 
Name Affiliation Position  

Mr. Naru Otsubo Embassy of Japan First Secretary 

Mr. Akira Goto Embassy of Japan Second Secretary 

Mr. Nozomu Ono JICA Islamabad Office Representative 
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Appendix 7  Conditions for Sewer Cleaning 

 

 

Using the map provided by WASA which shows large diameter sewers (over 21inch), pipe lengths 

for each diameter were calculated and the total of these large diameter pipes is 3.8% of the total 

length of 1,784km.  Small diameter pipes (from 21inch to 9inch) which are not shown on the map 

make up the remaining 1,716km.  Since pipe of diameters larger than 27inch can be enter by 

personnel for cleaning, jet machines and suction machines are not necessary for cleaning these 

pipes.  In consideration that, as the pipe diameter becomes smaller, the chances for blockages 

become higher, and therefore, the amounts of deposits inside the pipes were estimated.  

However, since sewage is actually flowing inside the pipes, the upper limit for becoming 

blocked will be set at 50%.   

 

 

Table-1  Conditions for Sewer Cleaning and Years Necessary for Cleaning 

Total sewer length (km) 1,785 

Total length of pipes less than 27 in (km) 1,716.8 
Daily amount of deposits possible to be cleaned by 1 equipment set (m3/day) 
(from Japan Sewerage Facilities Operation and Maintenance Cost Estimate 
Handbook, 2009） 

1.2 to 4.5, depending 
on pipe diameter 

Annual operation days (days) 250 

Total amount of deposits inside pipes (m3)         N.B.1 44,583 

Required cleaning days for 1 equipment set (days)   N.B.2 10,803 
N.B.1:  For total amount of deposits inside pipes, refer to Table-3, 3rd row from bottom, Deposits Amount 
N.B.2:  For required number of days for 1 equipment set, refer to Table-3, last row, Working Days per Set 
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Table-4  Blocakge Cross-Sectional Area per Diameter （Unit: × 10-2m2） 

 ←←   Personnel cannot enter pipe   →→ 
Diam. (mm) 

Deposit Depth (%） 
250 300 350 400 450 500 600 700

5 0.092 0.132 0.180 0.235 0.297 0.367 0.529 0.719
10 0.255 0.368 0.501 0.654 0.828 1.022 1.472 2.003
15 0.426 0.665 0.905 1.182 1.496 1.847 2.659 3.620
20 0.699 1.006 1.370 1.789 2.264 2.796 4.026 5.479
25 0.960 1.382 1.881 2.457 3.109 3.839 5.528 7.524
30 1.239 1.784 2.428 3.171 4.013 4.954 7.134 9.710
35 1.531 2.205 3.001 3.920 4.961 6.125 8.819 12.004
40 1.834 2.640 3.594 4.694 5.941 7.334 10.561 14.375
45 2.142 3.085 4.199 5.485 6.941 8.570 12.340 16.796
50 2.454 3.534 4.811 6.283 7.952 9.817 14.137 19.242
55 2.765 3.984 5.422 7.082 8.963 11.065 15.934 21.688
60 3.075 4.428 6.027 7.872 9.964 12.301 17.713 24.109
65 3.378 4.864 6.62 8.647 10.943 13.510 19.455 26.480
70 3.669 5.285 7.194 9.396 11.891 14.681 21.140 28.774
75 3.949 5.687 7.740 10.110 12.795 15.796 22.747 30.961
80 4.210 6.062 8.251 10.777 13.640 16.839 24.249 33.005
85 4.447 6.404 8.716 11.384 14.408 17.788 25.615 34.865
90 4.653 6.701 9.120 11.912 15.077 18.613 25.803 36.482
95 4.817 6.936 9.441 12.331 15.607 19.80 27.746 37.765

100 4.909 7.069 9.621 12.566 15.904 19.635 28.274 38.485
Source:  Japan Sewerage Facilities Operation and Maintenance Cost Estimate Handbook, 2009 

 

Table-5  Standard Deposit Cleaning Rate per Diameter （Unit: m3/day） 
 ←←   Personnel cannot enter pipe    →→ 

Diam. (mm) 
Deposit Depth (%） 

250 300 350 400 450 500 600 700

5 0.509 0.733 0.906 1.071 1.189 1.303 1.337 1.237
10 1.005 1.413 1.647 1.870 2.044 2.166 2.104 2.283
15 1.556 2.008 2.317 2.600 2.812 2.881 3.032 3.222
20 1.999 2.536 2.900 3.185 2.442 3.522 3.865 4.055
25 2.505 3.054 3.499 3.783 4.042 4.107 4.809 5.041
30 2.911 3.531 4.030 4.249 4.535 4.607 5.493 5.535
35 3.307 3.947 4.472 4.704 4.961 5.083 6.262 6.482
40 3.814 4.541 5.067 5.398 5.463 5.501 6.970 7.044
45 4.049 4.658 5.249 5.649 5.692 5.913 7.404 7.222
50 4.466 5.125 5.917 5.969 6.521 6.283 8.341 7.889
55 3.926 4.301 4.715 4.742 4.659 4.535 5.574 6.070
60 3.782 4.047 4.352 4.317 4.279 4.047 5.018 5.727
65 3.577 3.791 3.969 3.888 3.827 3.645 4.471 5.027
70 3.385 3.487 3.667 3.475 3.328 3.082 4.015 4.602
75 3.159 3.182 3.325 3.030 2.940 2.683 3.636 4.021
80 2.902 2.907 2.968 2.692 2.453 2.356 3.150 3.628
85 2.715 2.563 2.617 2.392 2.163 1.958 2.563 3.140
90 2.418 2.277 2.279 2.024 1.808 1.674 2.143 2.552
95 2.166 1.941 1.981 1.725 1.560 1.348 1.941 2.264

100 1.914 1.766 1.635 1.507 1.272 1.178 1.696 2.309
Source:  Japan Sewerage Facilities Operation and Maintenance Cost Estimate Handbook, 2009 
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Appendix 8  Confirmation on appropriateness of designed pump capacities 

 

 

Confirmation on the appropriateness of designed pump capacities has been carried out using 

maximum inflows and outflows based on characteristics of each disposal station.  Namely, 

the permissible maximum volumes of inflow and outflow from dimensions, shape and material 

of sewer pipes and channels connected to each disposal station were calculated and the 

designed pumping flow rates were verified so that the permissible rates are not exceeded. 

 

The conditions for the verification procedure were determined in accordance with the Japanese 

guideline for designing of sewerage facilities and in consideration of the the actual situation of 

this project. 

 

Inflow volume: 

Maximum flow into disposal station was calculated by multiplying pipe cross section and flow 

velocity. 

 

Outflow volume: 

Permissible volume discharged from outlet of disposal station was calculated by multiplying 

outflow channel cross section and flow velocity. 

 

Velocity: 

The following values have been employed: for sewer pipes, 0.6 m/s (minimum) and 3.0 m/s 

(maximum); and for storm water and combined sewer pipes, 0.8 m/s (minimum) and 3.0 m/s 

(maximum).  In general, velocities of 1.0 m/s to 1.8 m/s is preferable for either combined or 

separated sewer with increased velocities going downstream.  Since actual topographic data 

are not available, the calculation was made using the gradient described below. 

 

Gradient: 

Due to the unavailability of data showing altitudes of the sites to determine gradients, as 

gradients to calculate velocities, the appropriate gradient in accordance with existing pipe 

diameters and an extreme value of 1.0‰ were used.  Although the Japanese sewerage 
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facilities guideline does not give any special standard for gradient, it mentions that 

considerations should be given to lowering the gradient going downstream.  Since Faisalabad 

has almost no undulations, as a realistic case, 2‰ was used, and for those surpassing this, a 

lower minimum value was used.  For the outflow side, since the flow goes out into an open 

channel, the velocities were calculated using 1‰, which is a gradient lower that of the pipeline.  

However, for PS-3 Chokera and PS-30 Bawa Chak, the gradients of 2‰ and 4‰, respectively, 

as confirmed from drawings of each disposal station were used  

 

Water depth ratio: 

In accordance with hydraulic characteristic curves, as water depth ratios, 80% for sewers, and 

80% and 100% for open channels were used for calculation of flow. 

 

Coefficient of roughness: 

Standard values from Manning’s equation conforming to the materials of pipes and channels 

connected to each disposal station were used to determine coefficients of roughness. 

 

As a result of verification, at all disposal stations targeted for the project, we have confirmed 

that the inflow volume and pumping capacities are designed appropriately in accordance with 

the maximum permissible volume of inflow and outflow at existing facilities.  Details of the 

verification procedure are shown in the attached sheet. 
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