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1 INSTITUTIONAL DEVELOPMENT 

 
 
1.1 BACKGROUND 
  
TMA Bhalwal applied for the funding from PMDFC for water supply and sewerage. 
After initial desk appraisal, PMDFC field team comprising the members listed below, 
visited the TMA on 31-8-2005 for assessing its present institutional and engineering 
capacity regarding executing the requested sub projects. 
     
Mr. Kevin Taylor (Municipal Engineer-WB) 
Mr. Tariq Mehmood (Director-ID-PMDFC) 
Mr. Mohammad Amir Nazeer (Dir. Technical-PMDFC) 
Mr. Mohammad Aashiq (Tech. Consultant-PMDFC) 
Mr. Allah Javaya (Technical Consultant-PMDFC) 
Mr. Talal Ahmad (Manager-ID-PMDFC) 
Mr. Ahsan Mehmood (Manager-ID-PMDFC) 
Ms. Erum Ishfaq (Dy. Manager-ID-PMDFC) 
Mr. Saud Mukhtar (Dy. Manager-Fin.-PMDFC) 
Mr. Nabeel Haider (Dy. Manager-Eng.-PMDFC) 
 
1.2 METHODOLOGY 
 
Appraisal is based on interviews, open-ended questionnaires and agency record 
obtained from TMO and TMA staff. Debriefing sessions and discussions were made 
both with individuals and groups comprising all the concerned. In fact this TMA after 
selection was already in contact with PMDFC and a fair amount of data was already 
available with us. 
 
1.3 PROFILE 
 
TMA Bhalwal is one of six TMAs of District Sargodha. Bhalwal is the main town of 
the TMA. There are 31 Union Councils in the Tehsil out of which 8 fall in urban 
areas/CO units. According to 1998 Population and Housing Census, total population 
and urban population of the Tehsil is 819,887 and 132,600 respectively. The TMA has 
following 4 CO units. Kot Moman, which has now been declared TMA recently, was 
one of the CO units of the Tehsil earlier. 
 

1. Bhalwal headquarter 
2. Bhera 
3. Pholerwan 
4. Miani 
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1.3.1 Location 
Bhalwal town is located on Gujrat Phalia – Sargodha road at a distance of 30 Kms 
from Sargodha at its north. It is situated near to motorway (M2) at its west at a 
distance of 11 Km from Salam interchange. Lower Bhalwal Canal is passing at its 
north side at a distance of 3 Km. It also lies on Sargodha – Malikwal – Lalamusa 
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section of Pakistan Railway and has a railway station. Location map is attached at 
Annexure. A. 
 

1.3.2 Demography 
The town had a population of 61,523 persons as per census 1998 with a growth rate of 
3.3 % per annum. Its present population (year 2005) is estimated to be 77,222 persons 
whereas it will grow up to 106,842 persons in the year 2015 and 147,825 persons up 
to year 2025. 
 

1.3.3 Administrative Status 
It is a Tehsil headquarter of Sargodha district. Previously a Municipal Committee was 
working over here, which has now been given the status of a TMA after devolution in 
year 2001.  
  
1.4 TMO 
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TMO acts as co-ordinating and administrating officer-in-charge of the four 
administrative units of TMA. During the field appraisal, ID team studied the 
following functions of TMO office: 
 
Complaint Cell 
Complaint cell has been established as per PLGO 2001 requirements. Response time 
has not been fixed and there is no manually maintained or computerized complaints 
data and tracking system in place. TMA was demanding a computer with a printer for 
maintaining a computerized complaint-tracking database 
 
Dissemination of Information 
TMA is lagging behind in the dissemination of information to the citizens. Annual 
budget is the only way of information forwarded to Provincial Government. There is 
no website of TMA to display its achievements, goals, infrastructure and development 
status and public response or feedback. There is no concept of report cards. 
 
Community Driven Development 
Under the new PLGO 2001, CCBs are the most important tool to effectively involve 
the citizens in the development process. As far as TMA Bhalwal is concerned, it is 
lagging behind in this regard. There are 86 registered CCBs in TMA Bhalwal but 
there is no information available regarding the number of registered CCBs in each CO 
unit. There is no coordination between District government and the TMA on this 
issue.  
Only seventeen CCB schemes have been initiated in the TMA and out of these only 
three schemes are in urban area (all are in CO unit Bhera) 
It was told by TMA staff that the main reason of failure of CCBs is lack of awareness 
about CCB’s among public.  
 
Following are ID team’s recommendations for TMO office: 
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PIP Tasks PMDFC Interventions Performance Indicators 
(i) Citizens’ 

complaint cell 
setup and 
implementation 
of computerized 
complaints 
tracking system. 

• Provide standard design of the 
Complaint Center. 

• Financial assistance in construction 
and furnishing of the complaint 
center. 

• Provide Standard Operating 
Procedures (SOPs) for the Complaint 
Center. 

• Provide hands on training for the 
implementation of complaints center 
SOPs. 

• Provide computerized system for 
complaints tracking and analysis. 

• Design public feedback survey forms. 

• Monthly reports produced 
on analysis of the 
complaints received. 

• Number of persons reporting 
the complaint center 
services satisfactory. (TMA 
to get regular feedback from 
public). 

• Complaint center staff 
complies with the prescribed 
SOPs. (TMO to conduct 
random checks. PMDFC to 
design checklist) 

(ii) TMA web site • Provide template for website design. 
• Finance the cost of website 

development and initial hosting. 
• Training of TMA staff for regular 

update of websites. 
• Design public feedback survey 

forms. 

• Website contents are 
updated regularly. TMO to 
review the site every month 
and report against a 
checklist about the site. 

• No. of persons reporting 
TMA site to be useful. 
(TMO to organize quarterly 
feedback from public). 

(iii) Initiation of 
development 
schemes through 
CCBs. 

• Design and finance community 
mobilization campaigns on related 
issues. 

• Percent of CCB allocation 
utilized during the financial 
year. 

• Percent of union councils 
represented by CCBs. 

• Percent of CCB funds 
utilization in each service 
sector like water supply, 
roads, sewerage etc. 

(iv) Training needs 
assessment of 
TMOs. 

• Identify the areas in which trainings 
are required to improve efficiency of 
TMO office 

 

• Formation of training 
calendar 

• No. of trainings conducted 
during the year. 

 
1.5 TOWN PLANNING  
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PMDFC ID team met TO(P) and his staff and discussed planning processes and 
activities in the TMA. Planning department in TMA was formed at tehsil level after 
Devolution Plan 2001 and roles and responsibilities of the office are not that clear to 
the officers. 
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To start with the Planning office of TMA Bhalwal is confronted with the problem of 
under staffing. Following Table compares the available posts and filled posts.  
 
Table .Detail of Posts in Planning department(TMA-Bhalwal)  

Source : Field visit 
 
TO(P) is not a Planner by profession rather he has a Diploma in Civil Engineering. It 
was gathered from the field visit that as there are no building inspectors therefore, TO 
(P) himself had to move around to ascertain the development activities taking place in 
the city.  
 
TMA also mentioned hurdles in collecting the commercialization fees as people are 
reluctant to pay. The shortage of staff causes problems in implementing development 
control. 
 
During the discussions it was revealed that the Planning office needed detailed 
information on the characteristics and requirements of all land uses, physical, spatial 
and economic activities that might guide the future shape of the city. But this requires 
up to date maps. All of the maps that are available with the TMA are obsolete and out 
dated. The Planning office does not have accurate services maps. 
 
By observing the land use map of the city and discussions with the TMA staff it was 
revealed that the city is growing in a haphazard manner without adequate 
development control. This has its manifestation in: the poor status of service delivery, 
wastage of precious land, mushroom growth of the industries and incompatible land 
uses. 
 
These are just preliminary observations about planning in TMA Bhalwal. Indepth 
study of the Planning process and procedures shall be conducted by Urban Planning 
Consultants hired by PMDFC to assist TMA in:determining the growth of city, 
location of new housing, commercial and industrial buildings, land use conversions, 
existing city zones and will conduct sample surveys for density and development 
control. The consultants will also update base maps by mapping all of the services 
like roads, water supply, sewerage and solid waste collection and disposal. All such 
maps and data will be a great help to TMA in adequately providing services, avoiding 
lop-sided development, exercising development control and in ascertaining the future 
requirements of the city. 
 
 
 

s/no Post Available Posts Filled Posts 
1 TO(P) 1 1 
2 Sub.Engr. 1 1 
3 Draftsman 1 no 
4 Building inspector 2 no 
5 Surveyor 1 no 
6 Sr.clerk 1 1 
7 Tracer 1 no 
8 Jr.clerk 1 no 
9 Naib Qasid 2 1 
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Status of Planning in Bhalwal 
 

k
r
 

P
 

(i) Se
ma
ser
de
da
ser

(ii) Pre
Pla
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Qualified TO Planning no 
Spatial Planning  
Spatial plan no 
Land use map yes 
Zoning map no 
Base map no 
Development Planning  
Development Plan no 
Annual Development Planning and Budgeting  
Annual Development Program and Budget yes 
Prepared with UC and TMC input yes 
Prepared with regard to data base no 
Presence of data base or data collection no 
Long term Annual Development Programming and Budgeting  
Long term Dev. Program and Budget no 
 
Status of Plan Preparation: Except in the preparation of the annual development plan 
and budget, it was found that in Bhalwal nothing is being done for spatial planning 
and long term budgeting and development plan. 
Plan formulation: Because of lack of data development plans are made without 

nowing the actual needs. The absence of data means that prioritization of plans 
emain uninformed by the ground realities which results in piecemeal development 

IP Tasks PMDFC Interventions Performance Indicators 

tting up of GIS, 
pping of 
vices and 
veloping a 
tabase of 
vices. 

 
• PMDFC will arrange for satellite 

images of the TMA. 
• PMDFC will develop standard formats 

for data collection for services 
database. 

• PMDFC will provide necessary 
training to TMA staff on mapping 
services on TMA maps. 

• PMDFC will provide necessary 
training to TMAs for developing the 
services database. 

 
• Basic maps prepared 
• Database of infrastructure 

developed and thematic maps 
prepared. 

paration of a 
n 

• PMDFC will arrange for data 
collection, analysis and prioritisation 
of development and capacity projects. 
Furthermore, analysis of planning 
section will be done with capacity 
need assessment. 

• List of development projects 
• List of capacity projects 
• Capacity grant for above two 

indicators. 
• Capacity grant for planning 

department. 
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1.6 INFRASTRUCTURE & SERVICES  
  
Needless to say, availability of qualified staff in a requisite number is essential for 
efficient municipal service delivery, In TMA Bhalwal, TO (I&S) is a qualified civil 
engineer. The appraisal brought out that there was a shortage of technical equipments 
like surveying equipments, lab testing equipments, etc.  
As far as database of municipal services is concerned, they are maintaining record of 
household and commercial water supply connections manually. Rest of municipal 
services data is not available at all.  
During discussions, it was revealed that most of the I&S staff were willing to receive 
trainings on computer applications, use of modern technical equipments, preparation 
of project documents (designs & estimates).   
 
Following recommendations are made by ID team’s for TO (I&S) office on the basis 
of their suggested requirements. 
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PIP Tasks PMDFC Interventions Performance Indicators 
        

(i) PC-I to PC-V 
preparation skills 
and practice. 

• PMDFC to arrange training 
sessions to train TMA staff for 
the preparation of PC-I to PC-V. 

• PMDFC to review the PC-I –V 
prepared by TMAs and hold PC-
I improvement sessions with 
TMAs. 

• PC-I and other design 
documents prepared by TMA 
improve in quality. 

(ii) Water Supply  

O & M  Trainings 

- Operation of tube wells, 

 reservoirs, Valves 

- Preventive maintenance 

Revenue generation 

System for updation of 
consumer records, 
detection of illegal 
connections and 
collection of arrears. 

 

• PMDFC will arrange 
trainings/Workshops 

 
• PMDFC will develop system for 

water supply connections 

• Trainings/Workshops held 
• No. of TMA officials trained 
• Schedule of trainings prepared 

(iii) Sewerage 

Trainings 

- Operation of disposal 
works, treatment plants 
and sewerage systems. 

• PMDFC will arrange 
trainings/Workshops 

 
 

• Trainings/Workshops held 
• No. of TMA officials trained 
• Schedule of trainings prepared 

(iv)  Availability of 
infrastructure and 
service delivery 

• PMDFC to provide standard 
template in XL spreadsheets for 
data collection and periodic data 

• Up to date service delivery 
data is available for all service 
sectors. 
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database update. 
• PMDFC to design standard 

report to be produced from the 
data. 

• PMDFC to provide necessary 
training for data collection and 
periodic data update. 

• Services profile is sent to 
PMDFC on quarterly basis. 

(v)  Training needs 
assessment for TO 
(I&S) and his staff. 

• Apart from the trainings listed 
above, the field appraisal to 
identify if any other training is 
required for TO (I&S) and his 
staff. 

• Formation of training calendar 
• No. of trainings conducted 

during the year. 

 
 
1.7 REGULATION 
 
Regulation is the weakest department of TMA Bhalwal mainly due to lack of 
qualified staff and lack of awareness about rules and powers defined in PLGO 2001. 
Record is available about status of legal cases raised in the TMA. But all this record is 
not computerized.  
 
 
 
 
 
 
 
 
 
Following ar
 

PIP Tasks 
(i) Computeriz

of judicial /
litigation ca
for proper 
monitoring

(ii) Training ne
assessment
TO (Regula

 
 
 
 
 

Total no. of

No. of case
 2002-03 2003-04 2004-05 

 cases 64 80 50 

s resolved 21 38 21 
e ID team’s recommendations for Regulation department of TMA: 

PMDFC Interventions Performance Indicators 
ation 
 
ses 

. 

• PMDFC to conduct study of   
TMA for TO (Regulation) 
functions. 

• PMDFC to provide software for 
managing the functions of TO 
(R). 

• Study conducted fot TO (R) 
Department 

 
• Provision of software for TO 

(R) Department 

eds 
 for 
tion) 

• PMDFC to identify training 
needs to improve the 
functioning of TO(R). 

• PMDFC to hold workshops and 
training sessions to improve the 
functioning of TO(R). 

• Formation of training calendar 
• No. of trainings conducted 

during the year. 
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1.8 STAFF PROFILE 
 
 
 
 
 
 
 
TMA Staff Profile  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.9 CONCLUSION 
 
To sum up the above study of different departments of TMA Bhalwal; there is an 
immediate need of some Plan that would integrate infrastructure planning and 
financial planning with a clear TMA vision - with well defined goals. To achieve the 
above goals there is a need of coordination between different tiers of local 
government. The Plan will do away the piece-meal development - will focus on the 
real issues of development needs and the availability of resources to implement them. 
 
Human resource development with trainings for requisite skills, availability of 
equipment and some kind of motivation will certainly increase TMA efficiency. 
Knowledge sharing workshops vastly increase knowledge base of officials as well as 
all the stakeholders. 
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Sr. 
# Name Designation 

Date of 
Joining 
TMA 

Service 
cadre Qualification Experience 

(years) 

1 Malik. M. Amin TMO Jan 2005 LCS M.A.Economics 23 

2 Ghulam Rasul TO (I&S)  LCS B.Sc. (Civil 
engineering) 15 

3 Qazi Ghulam Haider TO (P)  LCS DAE (Civil) 32 

4 Sayyed Afzal Ahmad TO (F) Feb 2004 LCS B.A 23 

5 Ch. M. Nazir TO (R)  LG&RD B.A  
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After trainings of TMA staff, systems such as: automated financial system, GIS, 
complaint tracking systems, O&M system and infrastructure databases are needed to 
be integrated in four TMA departments with a coordination system between them. 
 
PMDFC has a pool of consultants comprising of Urban Planning, Infrastructure, 
Community Development, Procurement etc. to share experience and guide TMA 
Bhalwal for research in urban issues, development of urban and infrastructure 
databases etc. in line with the mandated obligations of PLGO 2001. 
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2 FINANCE COMPONENT 
 
With the devolution of power to Local Governments, the TMAs have now become 
operationally and financially independent bodies. The Tehsil Officer Finance has to 
manage large amount of revenues and expenditure, for which they had no prior 
experience or training. The TMA also depends heavily on Government grants for their 
different functions. 
 
PMDFC selected 13 new TMAs in addition to seven pilot TMAs for its first year 
financing based on the following criteria: 

1. Ratio of own source revenue to total revenues 
2. Utilization of development funds to total available funds for development 

 
TMA BHALWAL 
 
TMA Bhalwal is placed at first number in ranking of TMAs, when the above defined 
criteria was used for data of FY 2003-04. In terms of first criteria of revenues, TMA 
had a ratio of 0.54 while ratio of utilization of development funds to total available 
funds for development is 0.95. 
  
Tehsil Officer Finance is a BS-17 officer. He had no prior experience in managing 
finances at this level. He has not received any training in finance. This situation 
reflects the major weakness in finance office of TMA. It can be improved by 
imparting relevant trainings to staff. Currently the TMA is maintaining the books of 
accounts manually. Although reconciliation of accounts are carried out regularly by 
they are not able to produce any meaningful reports for senior managements’ decision 
making. 
  
Provincial Government collects Urban Immovable Property Tax from all over the 
Province, which is transferred to TMAs based on the tax collected from each Tehsil 
after making deductions of collection charges and Provincial Government Share. 
However, the Provincial Government also deducts outstanding dues of WAPDA from 
each TMAs share. The TMA has never reconciled its WAPDA dues with deductions 
made by Government from its UIPT share. The reconciliation should be done 
regularly to avoid any excess deductions. 
 
The table below shows changes in revenues of TMA during the previous three years:  
Rs. In million 

 
The figures show a substantial increase in govt. grant as compared to first year, while 
the decrease of 13% in own source revenues is a matter of concern. It shows that 
TMA is not able to maintain its existing level of revenues. There is a need for further 
analysis.   
 
 
 

 2001-02 2002-03 2003-04 % Change from first year
Govt. Grants 15.22 18.92 43.69 187 % 
Own Source 
Revenue 59.71 59.27 51.72 (13)  % 
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The following table shows expenditure of TMA during previous three years: 
 

Rs. In million 

 
The above figures show that TMA has not been able to contain its non-development 
expenditure. However, a huge increase of 121%in development activities is a positive 
trend.  
 
The following table shows utilization of funds for development and non-development 
expenditure during year 2003-04: 
                                          Rs. In million 

 
TMA spent 30 % of its funds on non-development activities, 66% of its funds were 
used for development works and 4% remained as closing balance. 
 
Recommendations 
 
The PMDFC can intervene in following activities to assist TMA: 
 

 2001-02 2002-03 2003-04 % Change from first year 
Non-Development 
Expenditure 34.26 41.57 45.00 31 % 

Development 
Expenditure 44.20 58.94 97.85 121 % 

 2003-04              % 
Total Revenue 147.62  
Non-Development 
Expenditure 45.00  

51 % 
Development Expenditure 97.85 46 % 

1. Training for TMA staff in finance, accounts, budget and IT. 
2. Developing computerized accounting system for TO (F). 
3. Assist in reconciling WAPDA dues with deductions by Provincial 

Government form UIPT.  
4. Can conduct surveys to identify new sources of revenue and increasing in 

existing revenues. 
5. Analysis of difference between LGO and existing practice followed in TMAs 

for bookkeeping rules and filling up this gap. 
6. Providing computers and peripherals for TO F office. 
7. Political and social awareness for revenue increase. 
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Punjab Municipal Services Improvement Project 

TMAs' Counterpart Contribution 

              

     FY 03-04 data as provided by TMAs (Rs. Million) 15%   

# 
TMA 
Name 

Scheme 
Name 

GoPb 
grants 
(non 
dev) 

GoPb 
grants 
(Dev) 

Own 
source 

revenue 
Non Dev 

Exp 
Rec. 

surplus Dev Exp 

Propose
d 

Scheme 
Size 

Assume 15% 
TMA 

contribution 

TMA 
Contribution 
as % of Dev 

Exp 

*Assume
ss O&M 

cost 

O&M 
cost as % 

of Rec. 
surplus 

      [1] [2] [3] [4] 
5=[1+3-

4] [6] [7] 
[8]=15% of 

[7] [9]=[8]/[6] 
[9]=5% 
of [7] 

[10]=[9]/[
5] 

1Bhalwal Sewerage 16.69 27.00 51.72 45.00 23.41 97.85 70.35 10.55 11% 
                

2.11  9%

    
Water 
Supply 16.69 27.00 51.72 45.00 23.41 97.85 33.45 5.02 5% 

                
1.67  7%

                    15.57 16%
                

3.78  16%

 
* Assumed that O&M cost of Sewerage is 3%, while that of water 
supply is 5%.       

              

 

 
The Capital contribution of TMA comes to 16% of development expenditure, while O&M cost of proposed schemes is also 16% of recurrent 

surplus, which are well Max. limit of  20%. 
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3 ENGINEERING (SEWERAGE SCHEME) 

 
3.1 INTRODUCTION 
 

3.1.1 Sub Soil Water and Soil Conditions 
The Sub soil water is totally brackish and unfit for human consumption. The water 
table varies from 8 to 10 ft. The sub soil consists of clay up to 20 ft depth, silt from 20 
to 26 ft depth and medium and fine sand beyond that. 
 

3.1.2 The Topography   
The topography of the town is almost flat with a very gentle slope from North to 
South with average elevation difference of 9 ft. The North side lands are flood plain 
of river Jhelum. But due to control of this river by Mangla Dam these floods are 
seldom experienced. Mithalak distributary is passing right through this town. 
 
3.2 RATIONALES OF THE SUB PROJECT 
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3.2.1 Existing Waste Water Drainage Arrangements 
The town has been divided into three main zones and two small zones in respect of 
the wastewater and storm water drainage. 
 
ZONE I   
This zone is situated in East of Mithalak distributary and Railway line. Link Bhalwal - 
Sargodha road is passing through this zone. It has got an area of 172 acres with almost 
flat slope with a very minor elevation difference. The area is equipped with sewerage 
system with its disposal works situated near Bhalwal - Sargodha link road. The 
wastewater collected in disposal works is pumped into a seepage drain passing 
nearby. No primary treatment is being done. The seepage drainage network is 
ultimately connected with river. 
Two sullage pumping units are installed in disposal works out of which one unit was 
found in operation whereas other closed because of suction problem which can be 
renovated and re-commissioned. TMA staff is operating this scheme for the last 25 
years. Sewers were found surcharged due to de-silting problems but no over-flowing 
is found on roads. The system can be well maintained if proper de-silting is carried 
out by manual and mechanical means. De-silting is presently done manually by taking 
out silt from manholes only. No pipe barrel de-silting is done for which they require 
some mechanical means.  
   
ZONE – II 
This zone is located at west side of Mithalak distributary and at south side of Bhalwal 
Sargodgha main road. The total area is approximately 365 acres and is presently being 
drained through surface drains of type-I & II. The outfall consists of a sullage carrier 
discharging into a seepage drain by gravity situated at south of this zone. The 
elevation difference of ground from north to south is approximately 9 ft. 
 
ZONE III 
This zone is located at North of Bhalwal – Sargodha main road and has populated 
area of 99 acres. The topography is flat with very minor difference of elevation. The 
area is presently drained by surface drains discharging into an out fall drain flowing 
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from South to North and discharging by gravity into a seepage drain flowing at North 
side of town. 
 

 SMALLER DRAINAGE ZONES 
Other two zones, one in Al-fazal town in extreme East of town and other in extreme 
West of the town, are being drained through surface drains by gravity. Both are 
discharging into seepage drains and have got smaller areas. 
 

3.2.2 Components of Existing Sewerage System 
The existing sewerage system is only available in Zone-I. The components are 
as under. 

• Trunk Sewer   24” i/d  RCC. 
• Minimum Size of Sewer    9” i/d  RCC. 

DISPOSAL WORKS 
Collecting tanks      20’ dia    1 No. 
Screening chamber  15’ x 5’  1 No. 
Pump house           20’ dia   1 No.  

PUMPING UNIT 
Centrifugal pumps installed in depressed Pump house 
Q = 2.0 cusec  H = 40 ft = 2 sets 
Forced main           10 “dia       =  400 Rft. 
Covered area of system   = 172 Acres. 
 

3.2.3 EXISTING OPERATION AND MAINTENANCE  
 

A Management 
The system is managed by TMA staff consisting of sewer men and 
some supervisors. Some times help of sweepers is also obtained. The 
disposal work is run by two operators in shifts. 
Every manhole is de-silted regularly after one month. De-silting is 
carried out at night when water level in sewers is at minimum depth. 
Number of complaints received per month range from 100- 130. All of 
them are rectified by staff. TMA wants to recruit more staff but 
recruitment policy does not allow it. 
 

B O & M Expenditure (2004-2005) 
  Establishment charges Rs. 504000 
  Electrical charges  Rs. 315000 
  Repair charges   Rs. 172000 
  Total    Rs. 991000 
 

C Consumer Data & Revenue 
 Sewer connections  Not known & not charged 
 Septic Tanks   380 Nos 
 Charges per month  Rs. 100 
 Revenue from this head Rs. 38000 P.A 
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 Revenue from other head  Rs. 12000 P.A 
 Total revenue from sewerage system Rs. 50000 per annum 
 Percentage of recovery    100% 
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 It is evident that the deficit is being met from other sources of income 
of TMA. 

3.3 NEEDS 
   
TMA wants to construct sewerage system in zone II and zone III of the town. But it is 
proposed to presently provide this facility in zone II, which is the biggest zone of this 
town and is presently being drained through surface drains discharging into an outfall 
sullage carrier with ultimate disposal into seepage drain passing in south of this zone. 
At a number of places ponding is being experienced thus deteriorating the 
environment of the town. At other places water is accumulating into open plots 
breeding mosquito and flies and creating health hazards. The citizens have been 
demanding sewerage system to have healthy environment, improve sanitary 
conditions and general public health. 
 
3.4 PROBLEMS 
 
As narrated above, in zone II & III, town is facing stagnating wastewater in open 
plots, streets and depressions, because of flatter slopes of drains and trunk sullage 
carrier. Insanitary conditions, deteriorated environment and health hazards are the 
main features of the town. It is affecting the general health of public and healthy 
environment need to be created by providing proper sewerage system. 
 
3.5 IMPROVEMENTS REQUIRED WITH JUSTIFICATION 
  

3.5.1 Improvement In Existing Sewerage System 
The disposal works of zone I needs to be improved to improve efficiency of pumps as 
the pumping machinery has out lived its life and structures need renovation. The main 
components of improvements are as under: 
 

1. Repair of collecting tanks & screening chamber. 
2. Replacement of screens & penstocks.   
3. Replacement of 2 pumping sets. 
4. Replacement of suction pipes. 
5. Improvement of Power Connection. 
6. Improvement in de-silting of sewers by providing Jetting machine 

and sewer cleaning manual machines. 
 

3.5.2 Construction of New Sewerage System in Zone-II 
A new sewerage system in zone II of the town covering 365 acres is required 
to be constructed to provide sewerage facility to this area and eliminate 
health hazards. TMA has demanded new system in zone III as well but at 
present the facility will be provided in zone II only. 
 

3.6 THE SUB PROJECT 
 

3.6.1 Description 
  The sub project will comprise of two parts. 
• Improvement of existing system and provision of cleaning machinery 

in zone I. 
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• Construction of new sewerage system in zone-II of the town. 
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3.6.2 Proposed Design 

• The design of sub project for new system is given as under: 
 

A Population 
 Population of the town as per 1998 census     =61523 persons 
 Annual growth rate      =3.3% 
 Estimated present population                                                  with above 

growth rate    =77222 persons 
 Projected population with above growth rate 
 In year 2015   =106842 persons 
 In year 2025   =147825 persons 
 

B Waste Water Production  
Total area of town in acres. 
Zone I     =172 acres 
Zone II    =365 acres 
Zone III    =99   acres 
Total     =636 acres 
Population density in year 2025   =232 persons 
Designed population of zone II  =232x365=84680 persons 
Per capita consumption  = 40 GPCD 
Waste water production   = 84680 x 40 x 0.8    
     = 2709760 GPD (2.71 mgd) 
Peak factor    = 2.0 
Peak discharge   = 2.0 x 2.71 = 5.40 mgd  
     = 10.0 cusec 
Add for storm water   = 50% 
Total discharge   = 10 + 5 = 15.0 cusec 
 

C Collecting Tanks 
Discharge    15 cusec 

 Detention time   5 minutes. 
     Storage capacity    15 x 60 x 5 = 4500 cft 
     Proposed working depth  5 ft. 
     Area required    4500/5 = 900 sft 
  No. of tanks    2 No. 

Area of the each   450 sft 
     Dia of the tank   23.94  ft (say 25 ft) 
     Construct 2 tanks of 25 ft dia 
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D Pumping Machinery 
Pumping machinery will be designed for ten years period i.e for year 
2015 
Designed flow in year 2015   15/1.383 = 10.84 cusec 
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PROPOSED CENTRIFUGAL PUMPING UNITS 
 

Discharge Head (ft) RPM BHP Nos. Total Discharge     
(cusec) 

3.5 50 960 40 2 7.0 
2.0 50 1450 20 2 4.0 

TOTAL 11.0 
 

E Pump Houses 
 It is proposed to construct 20 ft dia depressed pump house for housing 

4 Nos. units, for self-priming. 
 

F Screening Chamber 
It is proposed to construct elliptical shaped screening chamber of size 
16’x 8’ divided into two compartments and fitted with penstocks and 
screens. 
 

G Sewers 
The flow chart of sewers prepared as per standard format of PHED. 
Length statement of sewers has been given at Annexure B. 
 

H Waste Water Treatment 
Primary treatment by oxidation ponds (aerobic & anaerobic) is 
proposed. Land for this purpose is available near to the proposed site 
of disposal works across the seepage drain. Water after treatment can 
be safely disposed off into seepage drain. 
• REQUIREMENT OF LAND (FOR YEAR 2025) 

Total detention time  =15 days 
For aerobic ponds  
Detention time  =10 days 
Working depth  = 3 ft 
Av. Day discharge = 2.71 mgd = 0.433 million cft 
Total quantity of water for  
10 days detention 10x0.433 = 4.33 million cft 
Area required    4330000/3x4840x9 = 33 acres 
For anaerobic ponds  
Working depth  =6 ft 
Detention time  = 5 days 
Quantity of water for 5 days      5x0.433=2.165 million cft 
Area required    2165000/6x4840x9=8 acres 

 Total area   = 33+8 =41.0 acres 
 Add 10% for partitions 

Total area     =45 acres. 

• DEVELOPMNT OF WASTE WATER TREATMENT PLANT 
FORCED MAIN 
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  Length     = 1km 
  Size     = 24”i/d AC “B” class 
  Head loss/1000 ft with value of C =100 = 4.62 ft 
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  Total head loss = 4.62x3.3=15.24 ft 
Hence this size is proposed for forced main. Present length may be 
kept as 2000 Rft.  

 
• EXCAVATION OF PONDS 

(a) Aerobic ponds 

 Area = 33 acres 
 Depth = 3 ft (half cut + half fill) 
 Excavation quantity 33x4840x9x1.5 = 2156220 cft 

(b) Anaerobic ponds 

 Area  = 8 acres  
 Depth = 6 ft (half excavation + half fill) 
 Excavation =8x4840x9x3 = 1045440 cft 

(c)  Total Earth Work  =3201660 cft (say 3202000 cft) 

 

3.6.3 Site Suitability 
 

A Sewers 
The street and roads of zone-I of this town are wide enough to take the 
proposed sewer lines. No encroachments will have to be removed. 
Hence these sites are quite suitable 
 

B Disposal Works 
The land required for disposal works is available at south side of the 
zone. It is private land and will be purchased from private landowners, 
who are ready to sell this land. 

 
C Waste Water Treatment 

45 acres of land are required for wastewater treatment plant to be 
located at south side of the town across the seepage drain. This is 
agricultural land and will be purchased by TMA from land owners. 
The site is quite suitable as plenty of land on this side is available and 
the area is not congested with population. The effluent after treatment 
can be discharged into seepage drain or can be utilized for broad 
irrigation. 

 
3.6.4 Proposed Detailed Design and Construction Supervision Arrangements 

 
After approval of the field appraisal report, the detailed design and construction 
resident supervision will be entrusted to M/S NESPAK for which agreement has 
already been executed. The construction will be taken up through contractors by 
TMA. 
 

3.6.5 Proposed Plan For Design And Implementation Of Project 
 

The plan proposed for design and implementation will be as under. 
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• FAR approval up to      10th oct 2005 
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• Detailed design & documentation up to    5th dec 2005. 
• Sanction of loan by W.B    
       and execution of agreement up to    30th april 2006 
• Invitation of bids and approval  
       Of lowest bid up to       15th june 2006 
• Contractor’s mobilization up to     15th jul 2006 
• Construction of project up to    30th jul 2007 
All proposed activities have been shown in the bar chart at Annexure-C 
 

3.6.6 Operation and Maintenance Implication 
 
The present sewerage system in zone I is being managed by TMA staff, since its 
completion about 25 years ago. The newly proposed system in zone II will also be 
managed by TMA out of its own resources. The sewer user charges will be levied on 
the existing as well as new consumers and the deficit will be met out of own sources 
of income as is being done now. TMA will have to recruit more staff in the status of 
sewer men and pump operators. A sewer cleaning (jetting machine) along with a silt 
removal machine will be included in cost of this project. This will reduce the need of 
manpower and will lead to effective de-silting of the old as well as new system. 
Sewerage system is the basic need of the people to have the clean environment and 
giving rise to improvement of health standard of general public. This will cut down 
the curative medicine cost to a major extent and at the same time generate healthy 
bodies having healthy brains. 
 

3.6.7 Environmental and Social Issues 
 

• Presently all the wastewater is either stagnating in ponds, streets, open 
plots and open lands or being drained off through surface drain into a 
seepage drain creating obnoxious smell and deteriorated environment, 
insanitary conditions and degrading general public health. All this water 
will be properly drained off through sewerage system into disposal 
works and then to a wastewater treatment plant through a forced main. 
After primary treatment by oxidation ponds, it will be either used for 
broad irrigation or disposed off into a near by seepage drain. In this way 
the environment of the city will be improved. 

• The environmental and social management plan has been attached at 
Annexure-D. 
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3.6.8 Land Requirements 
 
45 acres of land for wastewater treatment plant and 0.5 acres for disposal work is 
required. This is available presently and being used for agricultural purpose. It can be 
easily purchased by TMA. Cost of this land is included in the cost of this sub project. 
The Performa for land acquisition is given at Annexure-E. 
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3.7 SUB PROJECT COST  
 

3.7.1 Scope Of Work 

A. IMPROVEMENT OF EXISTING DISPOSAL WORKS IN ZONE I  -  JOB  

B. CONSTRUCTION OF NEW DISPOSAL WORKS (ZONE II) 
 Screening chamber   16’x8’  = 1 No. 
 Collecting tanks   25’ dia  = 2 No. 
 Pump house    20’ dia  = 1 No. 
  
Pumping machinery  
 2.0 cusec 50 ft head 20 BHP motor = 2 sets 
 3.5 cusec 50 ft head 40 BHP motor = 2 sets 
 Staff quarter     = 1 No. 
 Power connection    = 1 job. 
 Boundary wall    = 1 No. 

C. SEWERS 
R.C.C sewer of 
9”   i/d      34618 Rft  
12” i/d   3950  Rft 

  15” i/d    6300 Rft 
18” i/d   1700  Rft 

 21” i/d   460   Rft 
 24” i/d  1800  Rft 
 30” i/d   700  Rft 
 36” i/d 1200  Rft 
D. Forced main 24” i/d AC, B class  = 2000 Rft 
E. Purchase of land    =45 acres 
F. Construction of wastewater treatment plant 1 job 
G. Out fall sullage carrier and approach road 1 job 

 
3.7.2 Cost 

The total cost of the sub project has been worked out to Rs. 70.35 million i/c 3% price 
contingencies and attached at Annexure-F 
 
 
 
3.8 SERVICE DELIVERY INDICATORS 
 

1. Number and percent of households connected to the sewerage system. 
2. Reduction in number of complaints registered regarding over flowing of 

sewers/ drains in last month. 
 
3.9 RECOMMENDATIONS 
 

• The project is technically feasible and financially viable. 
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• It will improve the living and health standards of general public by creating 
healthy environment and do away with present wastewater stagnation, 
obnoxious smell, insanitary conditions and public unrest. The working 
capacity of people will also improve. 
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• TMA will have to levy sewer charges to generate O & M expenditure. 
• TMA will have to plan and execute a comprehensive strategy for cleaning / 

de-silting of sewers, operation of disposal works and wastewater treatment 
plant. For this purpose their training and capacity building is required  
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• Efforts should be made to introduce the construction of septic tank at 
individual house level, if possible to reduce the flow of solids into sewer to 
reduce silting up of sewer.  



 

4 ENGINEERING (WATER SUPPLY SCHEME) 
 
 
4.1 RATIONALE OF THE SUB PROJECT 
 

4.1.1 Existing Water Supply Arrangements 
The Source 

• Lower Jhelum canal passes at a distance of 3 Km from this town at its 
North. The canal has a discharge of over 2000 cusecs at this point and 
is recharging the aquifer in a narrow belt along both banks in shallow 
depths. This is the only source of fresh water in this area. Shallow tube 
wells installed along left bank of this canal are yielding 0.5 cusec of 
fresh water safely and presently Bhalwal town is being supplied major 
quantity of water from this source. 

• Apart from this the old city is also getting some water from a raw 
water treatment plant located in the city. It is drawing raw water from 
Mithalak distributary flowing right in the centre of this town. 

4.1.2 Brief Components of Existing Water Supply System 

 The city is divided into two separate zones in respect of existing water supply 
system. 

Zone-I 

a)  This zone comprises of old portion of the city, mostly the commercial 
centres located between Mithalak distributary and railway line/ link 
Bhalwal-Sargodha road along with AL-Fazal town located at East of 
railway line. The zone comprises of Chak No.8, block 3, 4, 5 & 6 and Al-
Fazal town. Politically it consists of UC No.23 and 1/3rd of UC-24. Most 
of the components of this scheme were constructed in year 1927 and then 
further renovated in the year 1964-68. Beyond that PHE deptt. replaced the 
transmission main only. Municipal committee Bhalwal has been adding 
some distribution lines from time to time after that. 

b) The source 

(i)  Raw water treatment plant 
 The oldest source is a raw water treatment plant based on slow sand 

filter technology. It takes raw water by direct abstraction from 
Mithalak distributary through a small length of watercourse and has 
got under mentioned components. 

• Sedimentation tanks  150’x150’ = 2 Nos. 

• Slow sand filter beds  40’x60’  = 2 Nos. 

       40’x74’ = 2 Nos. 
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• Clear water well 20’ dia   = 3 Nos. 



 

• Pump house           = 2 Nos. 

• Pumping machinery 

Pump house No. 1 
One no. centrifugal pumping unit with discharge = 390 GPM, 
head = 120 ft and 30 BHP motor 2900 RPM. This pump is 
fitted with undersized suction and delivery piping and hence 
yielding only 10000 GPH against designed 23400 GPH. It 
needs replacement of these pipes by 6” dia. It can pump into 
both OHRs. 

Pump house No. 2 
 It is equipped with 3 Nos. centrifugal pumping units. One set 

for high level tank and 2 sets for clear water. Both pumps are of 
one cusec capacity and yielding 20000 GPH. Presently both of 
them require replacement. 

Distribution system 
Main feeders to city are of 10” C.I and 8” A.C. Distribution 
ranges from 8” AC/CI/PVC to 1-1/2” G.I. All C.I & G.I pipe 
lines are 6’-8’ ft deep which are rusted up and leaking causing 
contamination. Some PVC lines laid by municipal committee 
are substandard. Nearly entire zone is suffering from water 
shortage and contamination. 

(ii) Shallow Tube well along lower Jhelum Canal 

• One shallow tube well of 0.5 cusec, installed in 1982, is still 
working, along left bank of lower Jhelum Canal (LJC) and 
pumping water into the clear water well of raw water 
treatment plant through 8” i/d PVC transmission main. 
Present discharge of this tube well is 6000 GPH and is not 
yielding the designed discharge of 0.5 cusec. 

• Pumping machinery   

 A centrifugal pump is working on this tube well. 
• Transmission main 

 Length = 3.5 Km with dia = 8” PVC. It is discharging water 
into clear water tank from where it is re-pumped into OHR 
and distribution system. 

Zone-II 

 This zone comprises of UC No. 25, 26 and 2/3rd of UC 24. It is located 
at West of Mithalak distributary along both sides of Bhalwal – 
Sargodha main road. It contains under mentioned mohallas and is 
termed as new city. 

1.Muhallah Manzoor Hayat 
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2. Zahoor Hayat Muhallah 



 

3.Hayat pur 

4.Hadi pura 

5.Waqar town 

This part of the city is being fed through a separate source of water. 
The main features of the system are as under. 
(a) Shallow tube wells 

These tube wells have been installed along left bank of LJC 
spread in a length of 1.7 Km with an inter distance of 1000 Rft. 
Total Nos.   = 7 
Discharge each  = 0.5 cusec 
Presently working  = 4 Nos. 
Presently closed    = 3 Nos. due to theft of transformers 

(b) Pumping machinery 

All the tube wells are equipped with vertical turbine pumping 
units and pumping into a transmission main of 10” i/d PVC. 

(c) Over head reservoir 

One 50000 gallons overhead reservoir is working in this portion 
of the city. 

4.1.3 Water Supply Hours 
 Zone I old city  

  Supply hours / day  = 3.5 Hrs 

  Timings 6.00 AM to 7.30 AM 

        4.30 PM to 6.30 PM 
  New city Zone II  

  5.0 AM to 7.0 AM = 2 Hrs 

  5.0 PM to 7.0 PM = 2 Hrs 

  Total     4.0 Hrs 

4.1.4 Chlorination 

 In Zone I chlorination is being done by addition of bleaching powder in the 
overhead tanks. No chlorination is done in Zone II new city and tube well 
water is directly pumped into the system. 

4.1.5 Consumers Data 
 Total No of consumers connections  = 4615 
 Domestic      = 4548 
 Commercial     = 67 
 Flat rate charged (domestic)  = Rs. 30/month 
 Flat rate charged (commercial)   = Rs. 100/month 
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4.1.6 Operation & Maintenance  
 



 

A Management  
TMA staff is managing the scheme with very short staffing due to 
constraint of recruitment imposed by Govt.  

B O & M Expenditure (Year 2004-2005) 
Establishment charges   = Rs. 224953 

Electrical charges    = Rs. 2053338 

Repairs     = Rs. 221529 

Total    = Rs. 2499820 say 2.5 Million 

C Revenue generation (Year 2004-2005) 
Budgeted revenue   = Rs. 1718000 

Actual recovery    = Rs. 1058000 

% age of recovery   = 62% 

  Ratio of recovery to  

  O & M expenditure  = 31% 

4.1.7 Quality of water 
 Chemical  

The chemical quality of water supplied in both zones is good. The TDS 
value of water supplied from treatment plant is 220 ppm whereas that from 
tube well is 240 ppm. 

Bacteriological 
The bacteriological quality of water in new city Zone-II is not so bad. Few 
complaints per month in this zone especially from Northern part of zone are 
received. This is due to poorly installed consumer’s connection with 
substandard pipes passing through the drains. 

In zone-I old city the contaminated water complaints are maximum. TMA 
receives 80-100 complaints per month and is unable to redress all of them.  

4.1.8 Present Production Zone-I 

• Production worked by working hours of pumps at clear water tanks: - 

 Discharge of pump No.1   = 10000 GPH 

 Discharge of pump No. 2  = 20000 GPH 

 Discharge of pump No. 3  = 20000 GPH 

 Total      = 50000 GPH 

 Total working hours / day  = 8 

 Total production / day  = 875000 = 400000 GPD 

• Production worked out as per source capacity: - 
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 Discharge of tube wells as actually measured = 6000 GPH 

 Working hours / day  = 22 



 

 Production from tube well                22x6000  = 132000 GPD 

 Area of filter beds=2x40x60+2x40x74=4800+5920=10720 Sft. 

 Old slow sand filter beds yield 30 GPD/Sft. 

 Production from filter beds = 10720x30=321400GPD 

 Total daily production = 321400+123000 = 453600 GPD 

  We take daily production = 450000 GPD 

Production / capita / day  = 16 gallons 

4.1.9 Consumer Satisfaction 

 During field surveys, the consumers of zone-I complained about: - 

• Acute shortage of water or no water in system. 

• Heavily contaminated water in the entire system. 

In zone-II people complained about: - 

• Short supply hours. 

• Contamination at certain points. 

4.2 NEEDS 
The sub soil water is brackish and people have no source of water supply except 
public water supply system. They badly need: - 

• Proper water supply system with standard service level. 

• Contamination free water. 

• Provision of proper terminal pressure with appropriate no. of supply hours. 

4.3 PROBLEMS 
 

4.3.1 Zone-I 

• Water shortage due to low production. 

• Contamination of water because of ex-filtration and in-filtration from: -  

(a) Leaking / rusted G.I, C.I, PVC old pipes 

(b) Poorly installed consumer’s 
connections with sub-standard material. 

(c) Difficult repair of pipe lines 
because old pipes are embedded in earth cover of 7-9 ft below 
ground level because of raising of street levels from year 1927 to 
year 2005. 

• Under capacity transmission mains and distribution feeders. 

4.3.2 Zone-II 

• Shortage of water because of low production. 
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• Contamination of water at certain points due to poorly installed 
consumer connection with sub-standard pipes & specials. 



 

 

4.4 IMPROVEMENTS REQUIRED WITH JUSTIFICATION 
 

4.4.1 Zone-I 

• Augmentation / extension of source for increase in production. 

• Augmentation / renovation of pumping capacity in city water works for 
meeting the max. day demand. 

• Replacement / addition of old, rusted leaking G.I/C.I pipe lines and sub-
standard PVC pipe lines for elimination of contamination. 

• Replacement of under capacity main feeders. 

• Laying of separate feeding main for Al-Fazal town for removing water 
shortage. 

• Replacement of the sub-standard consumer connections for elimination 
of contamination. 

 

4.4.2 Zone-II 

• Repair of all pumping machinery of tube wells, replacement of stolen 
transformers and all other electrical / mechanical works along with 
collector main at the source for increase in water production. 

• Increase of pumping hours for adequate supply. 

• Replacement of sub-standard consumer’s connection for removal of 
contamination in the system. 

 

4.5 THE SUB PROJECT 
 

4.5.1 Description  

• In zone-II the existing infrastructure is sufficient to meet the demand of 
the adequate supply of water. Only proper maintenance and management 
will do the job.  However replacement of some poorly installed 
consumer connections will be required. 

• In zone-I the additional source, pumping machinery, feeding mains & 
replacement of major portion of distribution system can only solve the 
problem. 
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4.5.2 Proposed design of zone-I 
A. Population 

 Population of entire town as per 1998 census = 61523 persons 

 Annual growth rate   = 3.3% 

 The union council wise population is as under: -  

 Union council No. 23    = 16251 persons 

 Union council No. 24    = 16771 persons 



 

 Union council No. 25 + 26   = 28501 persons 
 Population 1998 of zone-I 

 UC 23 + 1/3 UC 24    = 21841 persons 

 Zone-II      = 39682 persons 

 No design of new features in zone-II is required. 
 Zone-I 

 Population 1998 census  = 21841 persons 

 Annual growth rate    = 3.3%  

 Present population (year 2005) = 27414 persons 

 Projected population (year 2015) = 37930 persons 

 Projected population (year 2025)  = 52480 persons 
B  Maximum possible production from present source 

 Possible production from filter beds after renovation = 45 GPD/Sft. 

 Possible increase = 15 GPD/Sft. 

 Total increase possible=15x10720=160800 GPD Say160000 GPD 

 Maximum possible production if filter beds are renovated.                
        = 450000 + 160000 = 610000 GPD 
C. Water demand and No. of tube wells 

 Water consumption = 40 GPCD  

Five No. tube wells are proposed for the present population of year 2005. 
Additional T/wells can be added in subsequent years as per above 
mentioned demand.  

Population Av. Day 
demand 

Max. Day 
demand 

Additional 
demand 

Working 
hours / day Discharge Capacity of 

T/well 
No. of 
T/wells Year 

Person Gallons Gallons Gallons Hours GPH Cusecs Nos. 

2005 27414 1096560 1644840 1034840 16 64600 0.5 5 

2015 37930 1517200 2275800 1665800 16 104000 0.5 9 

2025 52480 2099200 3148800 2538800 16 158700 0.5 14 

D. Transmission Main (For year 2015) 
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 Diameter of present PVC main  = 8” 

 Class of pipe     = B 

 Value of “C”     = 120 

 Taking 50 ft allowance for water hammer and delivery head as 
 20ft.  

Permissible head in Transmission main  = 200 – 50 – 20 = 130 ft 



 

Length       = 3.5 Km = 11480 Rft 
            Say12000 Rft. 

Permissible head loss / 1000 Rft. = 130/12 = 10.83 ft. 

Permissible discharge    = 1.5 cusecs 

Velocity      = 4.43 ft/sec 

Hence present 8” i/d PVC Transmission main can take only 1.5 cusecs 
discharge. 

Balance discharge for year 2015 = 9x0.5+0.25–1.5 = 3.25 cusecs 

Proposed dia of additional transmission main = 12” PVC / AC 

Head loss / 1000 ft.    = 6.5 ft 

Velocity      = 4.33 ft/sec 

Total length of transmission main=11480+6x500=14480   
      Say 15000 Rft 

Total head loss   = 15 x 6.5 = 97.5 Say 100 ft 

Hence “B” class pipe of 12” i/d will be used with water hammer 
allowance of 50 ft and loss in collector main plus losses in specials. 

E. Ground storage  

Av. Day demand (year 2015) = 1517200 GPD 

Required ground storage   = 1517000/10 = 150000 gallons 

Existing storage 

No. of tanks     = 3 

Dia of each     = 20 ft 

Working depth     = 10 ft 

Total storage     = 58875 gallons say 60000 gallons 

Required additional storage  = 150000 – 60000 = 90000 gallons 

Recommended 1.0 lac gallon ground reservoir. 
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F. Pumping machinery  

For tube wells 

Discharge    = 0.5 cusec 

Suction head    = 20 ft 

Delivery head    = 20 ft 

Friction loss    = 150 ft 

Loss in specials   = 10 ft 

Total     = 200 ft. 

BHP of motor   = 25 

It is proposed to install 5 Nos. vertical turbine pumping units with 0.5 
cusecs discharge against 200 ft head with 25 BHP motor. 



 

 

For IPS (intermediate pumping station) 

Max day 
demand 

Working 
hours / 

day 
Discharge Capacity 

available 
Additional 

capacity 
Additional 

pumps Year 

GPD Hours GPH Cusec Cusec Cusec Nos. 

2005 1644840 12 137000 6.08 3.0 3.0 
2 cusec = 1 No. 

1 cusec = 1 No. 

2015 2275800 12 189000 8.4 3.0 5.4 
2 cusec = 2 No. 

1 cusec = 1 No. 

2025 3148800 12 262400 11.6 3.0 8.66 
2 cusec = 4 No. 

1 cusec = 1 No. 

Proposal  

Replace 2 Nos. 1 cusec pumps 

Install 1 No. 2 cusec and 1 No. 1 cusec pump 

New installation proposed (vertical turbine pumps) i/c replacement 

Discharge Head No. of Pumps 

Cusecs Ft. 
BHP 

Replacement New Total 

1.0 150 25 2 1 3 

2.0 150 50 - 1 1 

G. Pump houses  

• A pump house (semi circular type) to house the pumping sets will 
be constructed on the top of one lac gallon capacity tank in IPS. 

• Five Nos. pump houses of 10’x10’ size for tube wells will be 
required. 

H. Distribution system  

• The distribution system was laid originally in 1927 with C.I 
pipelines which have been rusted/ scaled up, reduced in diameter 
and are main source of contamination. 

• In year 1964 some portion of distribution system was replaced by 
AC pipes along with the transmission main which went on working 
well. 
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• With the passage of time the streets and roads were raised up by 
earth fill and the pipe lines are now 7 to 9 ft deep and it is very 
difficult to repair these pipelines now. 



 

• Some PVC lines were laid by Municipal Committee / TMA which 
have been found to be sub-standard and leaking very badly.  

• Some C.I pipelines were also added with time by M.C Bhalwal 
which have also been rusted up and need replacement. 

• The present feeding mains are undersized and not capable to 
deliver required demand of distribution system. Hence all such 
feeders will have to be replaced after proper design of the sizes. 

• The system will be analyzed by M/S NESPAK in respect of the 
condition of existing pipe lines and their required sizes in detail. 
The extent of replacement of each line will be decided by these 
consultants during feasibility studies and detailed designs. It will 
require a comprehensive survey of all the existing pipe lines, 
including pitting, excavation at certain points to determine the 
existing condition of the pipe lines and the source of contamination 
of water. The system will be re-laid/ replaced in such a manner that 
it should be cost effective with proper capacity and at the same 
time should leave no source of contamination.  

J. Overhead reservoir 

As the OHRs are a very costly work, hence it is proposed to have direct 
pumping into the main feeder of 16” i/d along with feeding from filled 
up existing overhead reservoirs to improve terminal pressure. 

K.  Staff Quarters 

 Two Nos. staff quarters (2 roomed) will be constructed at tube well site 
for tube well operators. 

L.  Power Connections 

• For I.P.S – Extension of load by addition of transformers and 
cables. 

• For tube well – five (5) Nos. power connections with 50 KVA 
transformers. 

4.5.3 Site Suitability 
 

A For Tube Wells 
   All tube wells will be installed along left bank of lower Jhelum canal 

in private land, which will be purchased by TMA from land owners. 
Presently this land is used for agriculture and is easily available and 
suitable for installation of tube wells. 

 

B For IPS 
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   No additional land is required for IPS because lot of vacant land is 
available in the premises of existing town water works. 



 

C Site For Transmission Main 
   The existing pipeline of 8” i/d has been laid in ROW of metalled 

road (Bhalwal-Bhera road). The proposed transmission main will 
also be laid in parallel to this pipeline. Sufficient space for this line in 
the ROW of this road is available and Highway Deptt./ District Govt. 
allows for such works. 

D Site For Distribution System 

 All distribution pipelines are to be laid in the existing streets/ roads. 
No problem of site in any way will be encountered. 

4.5.4 Implementation Period 
The replacement of distribution system is quite laborious job and difficulties 
will be experienced especially when all this area is equipped with sewerage 
system. Hence 12 months period is proposed for the implementation of this 
project, once the work has been awarded to the contractor. 

4.5.5 Proposed Detailed Design and Construction Arrangements 

 The feasibility studies and detailed design i/c contract/ bid documents will 
be entrusted to M/S NESPAK. The construction will be carried out by TMA 
Bhalwal through TO (I&S) by calling National Bidding with post 
qualification. The resident supervision will be carried out by M/S NESPAK. 

4.5.6 Proposed Plan for Design & Construction  
 The proposed plan for design & construction has been given in bar chart at 

Annexure-G 

4.5.7 Operation and Maintenance  

• The existing water supply is being maintained by TMA Bhalwal town 
through its staff. The deficit of revenue is being met from other sources 
of income. After completion of this scheme the consumers will get 
adequate potable non-contaminated water who are presently deprived 
of that. There is no alternative source of water except public water 
supply system. Hence people are ready to pay if they are supplied 
enough and safe water. 

• TMA will have to raise the tariff of water supply to increase the 
revenue. A number of illegal connections may be there which need to 
be surveyed and registered for boosting up revenue recovery. 

• TMA will have to increase their staffing for O & M of their system. 

• TMA requires a capacity building by providing training to their staff 
for proper operation of this system, T & P for repair of pipe lines and 
machinery needs to be provided to them. 

• TMA also need capacity building for the detection of illegal 
connections and updating of billing system. 
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4.5.8 Revision of Tariff 

To make the scheme sustainable, TMA will have to revise the tariff of user 
charges  
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