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PC-I PROFORMA 
 

 

1.    Name of the 

Project: 

Improvement and extension of Water Supply System in Kamoke City 

2.    Location: 

 

Kamoke is located on the Grand Trunk Road 21 km from Gujranwala 
at its south and 46 km from Lahore. Kamoke is located at 31°58'31"N 
74°13'23"E (31.9752600, 74.2230400) and at (226 m) above sea-
level in central Punjab. 
Location Map is also attached in Appendix-A. 

3.  Authority Responsible for: 

i. Sponsoring Govt. of the Punjab (through World Bank (WB) funding)  

ii. Execution Municipal  Committee Kamoke under the control of District Council 
Gujranwala 

iii. Operation & 

Maintenance 

Municipal  Committee Kamoke under the control of District Council 
Gujranwala 

iv. Concerned 

Federal Ministry  
N. A 

4a. Plan 

Provision: 

 

i. If the Project is 

included in the 

medium term/five-

year plan, specify 

actual allocation. 

 

Punjab Cities Program (PCP) is a World Bank Funded Program with 
a total cost of 236.00 million USD and comprises of below mentioned 
components. 
 

Total loan from World Bank 200.00 million USD 

Component-1 Infrastructure 

development (PforR) 

180.00 million USD 

Component-2 Technical Assistance   20.00 million USD 

MCs share (20% of PforR 

component) equivalent to: 

  36.00 million USD 

Total Program cost 236.00 million USD 

  

Component-2 i.e., Technical Assistance component of Program 
costing 20.00 million USD is meant for management cost of the 
Program and capacity building of MCs & Government Departments 
and is included in the medium term/ five-year plan and has been 
funded now in ADP 2022-23 - under General Serial No-1769 with 
allocation of PKR 1329.90 million as foreign component. 

ii. If not included in 

the current plan, 

what warrants its 

inclusion and how 

it is now proposed 

Included and reflected in ADP 2022-23 at Sr. No. 1769 with allocation 
of Rs. 1329.90 million (T.A) component. 
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to be 

accommodated? 

iii. If the project is 

proposed to be 

financed out of 

block provision, 

indicate: 

The Project is being financed by World Bank as Donor along with 
20% co-financing from the Program Municipal Committees and is not 
proposed to be financed out of Block Allocation. 

4b. Provision in the 

current year 

PSDP/ADP 

Rs.1329.90 million (TA Component only) under ADP 2022-23 
General Serial No 1769 for Component-2 of the Program i-e 
Technical Assistance as described above. 

5. Project 

objectives and 

its relationship 

with sector’s 

objectives: 

The Government of Punjab’s (GoPb's) vision is to develop cities with 
improve urban sectors including water, sanitation, solid waste 
management, urban transport and green spaces (e.g., parks, Lights 
etc.) in the 16 cities of Punjab. The development objective of the 
Program is to strengthen the performance of participating Municipal 
Committees (MCs), focusing on urban management and 
improvement of urban sectors including water, sanitation, solid waste 
management, urban transport and green spaces (e.g., parks, Lights 
etc.) in the cities of Package-II (Hafizabad, Kamoke and Muridke). 

 

In order to extend the facilities and service area a Program captioned 
as Punjab Cities Program (PCP), funded by World Bank through loan 
of USD 200.00 million with development period of 5 years has been 
launched in 16 MCs of Punjab. Each MC will contribute 20% of the 
total cost of the sub-projects being executed in its jurisdiction.  
 

This sub project captioned as “Improvement and extension of 
water supply system in kamoke city” is included in that 
programme. For improvement of the existing water supply system 
two areas are selected as need based priority named as, Rasool 
Nagar and Mandiala Road for installation of new water supply lines 
and tube wells to cater the demand of the population. 
 
Sector Objectives 
The sector objectives include:  

 

1. Provision of efficient and effective municipality services to the 
cities. 

2. Design of priority projects keeping in view the needs and cost 
effectiveness of the water supply services as per projected 
population for up to 2032. 

3. Community development through improving basic infrastructure. 
4. Clean and green environment for better living standards. 
5. Effective use of land through sectoral planning of urban areas. 
6. Ease in mobility and communication. 
7. Cost efficient Solid Waste Management through waste to energy 

initiatives. 
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8. Capacity building of Local Governments. 
 
Objectives of the Project  
The Project aims at improvement of infrastructure and water supply 
system of the city kamoke. 
 
The Project has the following objectives; 
 
1. Project’s design objectives are to provide more efficient and cost-

effective water supply services targeting the population densities 
of 2032 in selected area of Kamoke city 

2. The proposed water supply network will enable the MC to fulfil 
the basic water needs of the city. 

3. It will improve the supply network and control the losses. 
4. Reduce or nullify the gap between demand and supply of this 

project area in respect of clean drinking water.  
5. It will provide safer / improved quality water to the consumers. 
6. Provide better or improved terminal pressure. 
7. It will reduce the water borne disease and the expenditure on the 

curative medicine. 
8. It will help in improving the local economy. 
 
Hence, the objectives of the project are in line with the sector 
objectives mentioned above and the project forms integral part of the 
concerned sector. 

In case of revised 
projects, indicate 
objectives of the 
project if different from 
original PC-1 

N/A 

6. Description, justification and technical parameters: 

i. Present 

Condition 

Existing System 
The groundwater in the city is extracted through tube wells by both 
the city water supply system (operated by MC) and residents. The 
coverage of the water supply system in Kamoke is about 40 percent 
only for existing population. The city has been divided in to two 
operational zones (eastern and western). 
Presently, 5 tube wells are installed in the city, out of which 2 are 
abandoned due to the sand blowing issues. 3 Tube wells are 
operational at different locations to harness the deep underground 
water. Water from two tube wells having capacity of 2.0 cusecs each 
is directly fed to the distribution system and one tube well of 2 cusec 
capacity near Girls college is pumping water into overhead reservoir. 
Water from this OHR is being supplied to the filtration plant. Out of 
five OHRs, only one is operational. 60% of the city area does not 
have any water supply distribution system. Rest is served with the 
very old water supply facility constructed by PHED department mor 
than 30 years ago. In served areas of the city, the estimated total 
length of network is about 33 km. 
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Due to the damaged and outlived water supply pipelines, the water 
contamination issues are found in almost all areas. The possible 
causes may be the leakages in the distribution system pipelines and 
underground leaking consumer connections.  Due to contamination 
issues, private boring and extraction of water is very common in the 
city. Mixing of sewerage water with drinking water being supplied by 
the supply pipes at several points has resulted in the production of 
contagious diseases, allergy and other associated problems among 
the masses of the city. 
 
Details of existing Water supply components in Kamoke; 

S. N Component Quantity Remarks 

1 Tube wells 5 Nos Only 3 operational 

2 
Overhead Tanks / 
Reservoirs 

5 Nos 1 Operational 

3 
Piped 
Distribution Network 

Approximate 
33 km 

Old, Deep, Damaged 
and Outlived 

4 Filtration Plants 4 Nos Need Repair Work 

 

Tube wells 
Currently, five deep tube wells are installed at different locations of 
the city. Out of these five tube wells, two tube wells are not 
operational. Water is directly pumped into the system or either into 
the OHRs. Water from two tube wells is directly fed to the distribution 
system and one tube well of 2 cusec capacity near Girls college GT 
road is pumping water into overhead storage reservoir. Water from 
this OHR is being supplied to the filtration plant. The details of the 
existing operational tube wells are as follows; 

Zone Location 

No. 
of 
tube 
wells 

Capacity 
each 
(cusecs) 

Total 
capacity 
(cusecs) 

No of tube wells 

Operational Abandoned 

Eastern 
Zone 

Mandiala road 
Kamoke 

1 2.0 2.0 1 0 

Rasool Nagar 
1 2.0 2.0 1 0 

Western 
Zone 

Girls College GT 
Road 

1 2.0 2.0 1 0 

Sharif pura Kamoke 1 2.0 2.0 0 1 

Dera Gujran 1 2.0 2.0 0 1 

Total 5 2 10 3 2 

Overhead Tanks / Reservoirs 

In Eastern Zone, two OHRs and in Western zone, three OHRS were 
constructed. In present scenario, there are five overhead reservoirs 
of varying capacities ranging from 50,000 to 100,000 Gallons are in 
Kamoke but only one OHR is operational. Remaining four OHRs are 
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not operational due to their repair and maintenance issues and they 
are abandoned. The details of the existing OHRs are as follows; 

Zone Location Nos. 
Capacity each 
(Gallons) 

Operational Status 

Eastern 
Zone 

Rasool Nagar 
road 

1 50,000 Abandoned 

Mandiala road 1 50,000 Abandoned 

Eastern 
Zone 

Mohalla 
Mubarak pura  

1 50,000 Abandoned 

Girls’ college  
1 100,000 

Operational (Supply 
to Filtration Plant) 

Mohalla Dera 
Gujran 

1 100,000 Abandoned 

Total  5 350,000  

4 Nos. water filtration plants are working in the city which require 

repair of certain important component to supply potable water to the 

inhabitants of the city. The current working state of these filtration 

plants however is not optimal. No filtration plants have cartridge 

expiry or replacement record at site. The condition of water taps is 

also unsatisfactory. Lack of funds and poor operation & 

maintenance have left these filtration plants nearly redundant. 

 

MAJOR ISSUES OF THE EXISTING WATER SUPPLY SYSTEM 

1. Entire water supply system in the western zone is abandoned due 
to over aging and installation of sewerage facilities, which 
damaged the existing water supply lines in the area. 

2. Most of the city area is un-served due to lack of water supply 
distribution system. Water supply facility for these areas needs to 
be planned & implemented. 

3. All the water supply from existing two operational tube wells is 
through direct pumping in the distribution lines. Existing 
distribution lines are damaged and sewage is mixing with clean 
water. 

4. None of the consumer connection is metered and it is proposed 
to meter all the consumer connections to conserve water, reduce 
O&M cost, address water shortage and supply of adequate 
quantity of water to every consumer. 

5. In Eastern Zone water supply is intermittent and total 10 hours 
per day. The quantity of water being produced presently is not 
enough even in these areas because of closure of one tube well. 

6. Deteriorating sub soil water quality due to uncontrolled industrial 
effluent disposals. 

7. Large water loss in lieu of leaks and unaccounted for water. 
8. No firefighting water storage in case of electricity shutdown. 
9. Large number of un-regularized private water pumps. 
10. Filtration plants are not timely serviced and filter cartridges are 

not replaced when fully utilized. 
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11. Improper detection of illegal connections due to shortage of staff 
resulting in less revenue as compared with O&M charges. Poor 
maintenance of system due to less collection of revenue. 

ii. Description of 
the subproject 

Project Description 
The project comprises of improvement and extension of the existing 

water supply system of Kamoke City as per approved design criteria 

along with including unserved areas of Rasool Nagar and Mandiala 

road. 

 
Population Projection 
For the analysis of existing population and future projection the 
census report of Kamoke district 1998 and 2017 is used. 
According to available census reports, following Available existing 
data of Kamoke MC is provided in census reports; - 

 Population in 1998= 152,288 Person  

 Population in 2017= 248,814 Person 

 Average Annual Growth rate of Kamoke MC (1998-2017) = 

2.61% 

 Average Household size of 2017= 6.68 

Sr. no. Years 
Population with Increased 
Growth Rate 

1 1998-2017 248,814 

2 2017-2022 294,681 

3 2022-2032 341,160 

4 2032-2040 399,875 

5 2040-2050 462,650 

Design Criteria was established and got approved. Brief summary 

of design criteria is as follows: 

Project Horizon: 2050 

Population projections:  Based on 2017 Census 

Design Per capita Water 
demand 

39.6 gpcd 

Maximum Day Demand 1.5 * Average Demand 

Peak Hour Demand 1.5 of Maximum Demand 

OHR 1/10th of Avg. day demand 

Tube wells Maximum day demand 

Distribution network Peak hour demand 

For PC-I, Rasool Nagar and Mandiala road areas are selected as 

per First Priority as established in the consultative session with stake 

holder of Kamoke city. Distribution Network is designed on design 

horizon of 2050 while the tube well machinery is designed on 2032. 

In these two areas, new water supply lines have been proposed to 

be laid. Detailed lengths and other infrastructure components are 

given below in both of the two areas:  
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Water Supply Design (2032) - Mandiala Road and Rasool Nagar areas 

Area 
Pipe dia Length 

Others Parameters 
(inch) (ft) 

R
a

s
o

o
l 
N

a
g

a
r 3 45420 Population 30110 Persons 

4 15265 Avg Water Demand 1.19 MGD 

6 15477 Max Water Demand 1.78 MGD 

8 2551 Peak Water Demand 2.68 MGD 

10 244 Tube well capacity 2 Cusecs 

Total 
Length 

78,957 TW Nos. 1 Nos. 
M

a
n

d
ia

la
 R

o
a

d
 3 25627 Population 15368 Persons 

4 5198 Avg Water Demand 0.60 MGD 

6 12978 Max Water Demand 0.91 MGD 

8 1283 Peak Water Demand 1.36 MGD 

10 621 Tube well capacity 2 Cusecs 

Total 
Length 

45,707 Tube Well Nos. 1 Nos. 

Note: 

39.6 gpcd or 0.180 m3/d per capita 

Pumps Working = 12 hours per day 

Tube wells at Max Day Demand 

Total length of water supply system for these two areas come out to 
be 38km along with one tube well of 2 cusec capacity in each area. 
One tube well is already working in Rasool Nagar and whereas one 
additional tube well will be installed on Mandiala Road. 

iii. Provide details
of civil works,
equipment,
machinery and
other physical
facilities
required for the
project.

The scope of the project is given below; 
Sr # Details Quantity 

1 Tube well 1 No 

2 Pumping machinery (DWT) 1 No 

3 Pump house 1 No 

4 Distribution system 

Mandiala Road 45,707 Rft 

Rasool Nagar 78,957 Rft 

 

iv. Indicate
governance
issues of the
sector relevant
to the project
and strategy to
resolve them

MC is facing acute shortage of the locally appointed staff which is 
one of the major issues of O&M. Further due to great hike in the 
prices of electricity and manpower, it is becoming increasingly 
difficult to operate and maintain these services due to poor financial 
condition of the Municipal Committees. 
The Repair and maintenance of the municipal services is not up to 
the mark. Training will be imparted by PMDFC to the officers as well 
as the field staff under the Program but practicing the interventions 
and method/procedures learnt in these training is the actual 
requirement in which Committees are lacking at present. Hence 
inculcating the mindset for good Repair and maintenance is the 
major requirement for improving the service delivery level. 

7. Capital cost 
estimates: 

Capital cost of the project is given below; 
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S # Detail of works Cost (million Rs) 

1 Replacement of water supply and old 
lived pipes in Mohalla Rasoolnagar & 
Mandiala Road 

293.253 

2 Installation of tubwell, pump house 
and pumping machinery   

30.206 

 Total work out lay 323.459 

 Contingencies (2%) 6.469 

 PST 5% 16.173 

 Environmental & Social Management 
Plan 

1.247 

 Price Adjustment @ 6% 19.407 

 WAPDA Meter Connection 1.000 

 Total Cost  367.76 

(Detail attached as Appendix-B) 
 

i. Indicate date of 

estimation of 

project cost 

The project estimates have been framed during the month of 

January, 2023 

 

ii. Basis of 

determining the 

capital cost be 

provided.  

The cost estimates have been framed on the basis of bill of 

quantities actually measured at site and unit rates from the Market 

Rate System (MRS) issued by the Government of Punjab (District 

Gujranwala 1st biannual of year 2023).  

 

For items not available in the MRS, the same have been analyzed 

as per prevailing market rates. 

iii. Provide year 

wise estimates 

of physical 

activities by 

main 

components. 

The physical and financial requirements, year wise are included in 

the following table: 

S. # Name of subproject Total 
Year      
2022-23 

Year  
2023-24 

1 

Replacement of water supply 
and old lived pipes in Mohalla 
Rasool Nagar & Mandiala 
Road 

100% 10% 90% 

2 
Installation of new tube well at 
Mandiala Water Works 

100% 50% 50% 

3 
ESMP cost, contingencies & 
PRA Tax 

100% 20% 80% 
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iv. Phasing of 

capital cost on 

the basis of 

each item of 

work. 

The phasing of capital cost of the project is included in the following 

table (All figures are in million rupees) 

S. # Name of subproject Total 
Year 

2022-23 

Year 

2023-24 

1 

Replacement of water supply 

and old lived pipes in Mohalla 

Rasool Nagar & Mandiala 

Road 

293.253 29.325 263.927 

2 
Installation of new Tube well 

at Mandiala Water Works 
30.206 3.02 27.185 

 Capital Cost 323.459 32.345 291.112 

3 

ESMP cost, contingencies  

PST, PA, WAPDA 

Connection 

44.296 4.429 39.866 

 Grand Total 367.76 36.774 330.978 

 

8. Annual operating and maintenance after completion of the project: 

i. Annual 

recurrent 

cost after 

completion 

of the 

project and 

source of 

financing 

RS. 17.32 million/year 

The detail of the cost has been given in Appendix-J 

9.  Demand and supply: 

i. Existing 

capacity of 

services and its 

supply/demand. 

 MC KAMOKE has existing 3 tube wells of 2 cusec capacity 

operational with a total design discharge of 6 cusec. Although, 

Mandiala wala road tube well has a design discharge of 2 

cusec but in actual it is providing 0.25 cusec flow. 

 One OHR of 1, 00,000 Gallons is available along GT road and 

this OHR is supplying water to the nearby filtration plant. 

 A total of approximately 33 km of water supply distribution 

network is available in the city.  

Western zone is totally abandoned while distribution network in east 

zone is damaged. 
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ii. Project demand 

for 10 years. 
Future Water Demands of Sub projects for 10 years 

Areas 
  

units 
  

Population 
2032 

Avg. Water 
Demand (MGD) 

Rasool Nagar persons 30110 1.19 

Mandiala road persons 15368 0.60 

Per Capita Water 
Demand 

lpcd 180 

gpcd 39.6 
 

iii. Capacity of the 

projects being 

implemented in 

public/private 

sector. 

No such projects in public sector (Water & Sanitation) are executed 

is being executed in Kamoke City. 

iv. Supply-demand 

gap. 

 

In Rasool Nagar, New tube well of 2 cusec capacity is installed but 

due to lines damage and leakage issues, people have installed their 

own boreholes too in this Mohalla.  

In Mandiala Road, Tube wells has less discharge (0.25 cusec 

against designed discharge of 2 cusec).  Hence a new tube well is 

proposed (2 cusec capacity) with direct pumping because of the 

increase in demand. Water supply pipelines are damaged in this 

zone 

v. Designed 

capacity and 

output of the 

project 

One tube well of 2 cusec capacity will be installed along with laying 

of water supply distribution system in muhallah Rasool nagar and 

Mandiala road. The system will provide average 1.79 MGD of water 

to the inhabitants of these parts of the city. 
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10. Financial 

Plan: 

a) Debt 

 

Indicate the local and 

foreign debt loan 

 

 

Below given loan for the Punjab Cities Program has been funded by 

World Bank for 16 PCP cities in Punjab. 

Total loan to Government of Pakistan/Punjab 200 million USD 

Component-1 for Infrastructure Development 180 million USD 

Component-2 for Investment Project 

Financing For capacity building of MCs & 

three Govt. organization and program 

management. 

20 million USD 

20% share of Municipalities is equivalent to  36 million USD 

Total funds available for Infrastructure 

Development 216 million USD 

This project will be funded under this financing trickling down to MC 

Kamoke as grants. 
 

b) Equity 
a) Loan/grant to MC 

The amount of loan converted to grant to Kamoke will be Rs. 

294.206 million (cost of the PC-I). The financing of the project will 

be as given below; 

Grant to Committee for the year 2022-

23(80% of cost of PC-I) 

PKR 294.206 million 

20% Co-finance by MC (20% of the cost 

of PC-I) 

PKR 73.551 million 

Total available funds (Total cost of PC-I) PKR 367.76 million  

 

b) Project Cost Rs. 367.76 million 

*The loan is from World Bank to Government of Pakistan/Punjab 

which will trickle down to Kamoke as grant. 

c) Grants No grant is being given by Government of Punjab out of ADP funds. 

The World Bank loan to Government of Pakistan/Punjab will trickle 

down as grant to MC from Government of Punjab. 

d) Weighted cost 

of capital  

Nil 

11. Project benefits & analysis: 

i. Financial 
The suggested tariff of user charges is given below 

1. Domestic connections   = Rs 300/household/month 

2. Commercial connection = Rs 800/commercial/month 

3. Industrial connections    = Rs 0 

 Financial Analysis has been conducted for 30 years 

Financial Internal Rate of Return at 12% discount rate = 12.58%   

Cost benefit ratio = 1.06 :1 
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  Financial has been given in Appendix-D 

ii. Social benefits 

with indicator 

The completion of the project will result in: 

 Up gradation of water supply infrastructure. 

 Supply of potable and clean water to for raising the general 

health standards 

 Reduction of water borne diseases 

 Saving of man-days of the people presently subjected to water 

borne diseases. 

 Reduction in expenditure on the curative health 

 Improvement of local economy 

 Increase in potential growth index of the city 

iii. Environmental 

impact 

Primary and secondary data were collected and used to assess the 

environmental and social impacts of the proposed water supply 

schemes (Replacement of water supply old lived pipes, Installation 

of a new Tube-well along with Distribution lines) in Kamoke. The 

Environmental & Social Survey was conducted at the project site to 

assess the baseline in order to evaluate whether any key receptors 

will need to be considered during the project works to prevent any 

long-term and irreversible impacts. The activities to be conducted 

under the project are screened for potential impacts at the 

design/pre-construction, construction, and operation phases of the 

proposed project and to identify the required mitigation measures 

as per the Environmental & Social Management Framework 

(ESMF) of PCP. However, the impacts are identified as of 

temporary nature and there will be no negative impacts after the 

completion of the project. To facilitate the selection of an optimal 

solution and for the inclusion of Standard Operating Procedures for 

Construction workers/labor, an assessment indicator, an 

Environmental & Screening Checklist and Involuntary Resettlement 

screening checklists are developed and attached in Appendix G of 

this PC-1. The Checklist focuses on environmental Issues and 

Social dimensions are adequately considered. Based on the 

remarks on the screening checklist, an Environmental and Social 

Management Plan (ESMP) is prepared (as the sub-project is of 

Category E-2). ESMP will be made part of the bidding documents. 

Moreover, the necessary Cost for the implementation of ESMP has 

also been incorporated into the PC-1. The Environment, Health, and 

Safety SOPs for the Labor/workers are provided as Appendix H 

and shall be made part of bid documents. 
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iv. Quantifiable 

output of the 

project 

The benefits to be accrued to the target group have been quantified 

in the Economic Analysis given in Annexure-D. The Economic 

Indicators are given below: 

Time line of Economic Analysis 30 years 

EIRR at 12% discount rate 25.84 % 

Cost Benefit ratio 1.78:1 

Sensitivity Analysis  

Benefits decreased by 10% EIRR = 22.76 % 

Cost overrun by 10% EIRR = 23.04 

Benefits reduction and cost 

overrun occurring simultaneously 
EIRR = 20.22 % 

 

v. Unit Cost 

Analysis 

The unit cost analysis is produced below;  

Project capital cost  PKR 367.76 million 

Beneficiary population 45478 

Capital Unit cost per person PKR 8086 

Annual O&M cost PKR 17.32 million 

Unit cost of O&M PKR 380.84 /year 

 

vi. Employment 

generation 

(direct and 

indirect) 

Employment Analysis   

Direct Employment 

a) Planning and Design of projects 

The planning and design of the project has been entrusted to local 

consultants (NESPAK) who have appointed staff and experts in 

water supply system along with their support staff. The consultants 

will also appoint their staff for resident supervision of the project to 

verify and certify the items of works to be executed under this PC-I. 

 

b) Execution of the Project 

I. PMDFC  

PMDFC has the project monitoring and supervisory role and 

the company has enough experts and staff to complete this 

assignment. PMDFC has already deployed under mentioned 

staff for these projects: 

 Civil Engineers 

 Accounts, administration and audit personnel 

 Urban planners 

 GIS experts 

 Support staff like computer operators, vehicle drivers, office 

boys and guards. 

 Procurement experts 

 Communication experts 

 Environmental and social experts 
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 Contract management experts 

II. Municipality 

Kamoke has regular staff like engineers, sub engineers and 

other administrative & accounts keeping staff which will be 

responsible for execution of the project and contract 

management. No additional staff will be needed for execution 

of this project 

III. Contractor 

The contractor responsible for execution of the sub project will 

employ skilled and un-skilled labor on this work. 

 

Indirect Employment  

Indirect employment for production of material such as cement, 

steel, stone metal, bitumen, bricks etc. will be generated. 

vii. Impacts of 

delay on 

projects cost 

and availability 

The impact of delay in project implementation will; 

 Result in increased project cost due to escalation in cost of 

material and labor.  

 Delay the benefits to the target group 

 Result in further deterioration of the infrastructure and the 

service delivery level. 

The Sensitivity Analysis for the first two impacts has been carried 

out and attached at Annexure-D 

12. IMPLEMENTATION SCHEDULE 

i. Indicate 

starting and 

completion 

date of the 

project 

The project will start from May, 2023 and will be completed up to 

January, 2024 with a contract time line of 9 months. 

ii. Item-wise/year-

wise 

implementation 

schedule in line 

chart correlated 

with the phasing 

of physical 

activities 

Attached as Appendix-E 

13. Management Structure and Manpower Requirement Including Specialized Skills 

During Execution & Operational Phases: 

i. Administrative 
arrangements for 

i. Planning & design of the project 



xvi 
 

implementation of 
project. 

 

 

The project has been designed by the consultants (NESPAK) 

employed by PMDFC and will also carry out the resident 

supervision of the project. 

 

ii. Preparation of cost estimation 

The cost estimates have been prepared by the design consultants 

by actual measurements at site. The execution of the items of 

works included in these estimates /PC-I will be certified by these 

consultants. 

 

iii. Execution of the project 

 The project will be executed by MC, Kamoke and supervised 

by the Consultants appointed by PMDFC in resident 

supervision mode. The technical staff & experts in PMDFC will 

oversee, co-ordinate and collaborate in the project planning, 

design and implementation through their experts in head office 

located in Lahore and regional offices. The reporting of 

progress to LG & CDD & World bank and troubleshooting will 

also be responsibility of PMDFC. 

 

 MO (I&S) of the Municipal Committee Kamoke has been 

designated as Project Manager /Engineer in Charge of the 

project. The supervision of the works will also be carried 

out by these municipal officers along with their support 

engineering staff. All supervisory staff is available with MC.  

 The procurement of works and goods will be done by 

Procurement Committee of Kamoke Municipal Committee 

as per PPRA Rules. 

 

iv. Verification of quantities included in PC-Is and Resident 

Supervision of the works by consultants 

The works will be supervised by Supervision Consultants in resident 

supervision mode by assuring the quantity and quality of works. The 

consultants will verify the items of work and their quantities 

contained in the PC-Is and cost estimates initially and then the 

quantities and quality of works included in the contractor claims at 

the stage of payments. Payments will be made by the Municipal 

Committee Kamoke after these contractor claims have been 

entered in the measurement books by the Project 

Manager/Engineer in Charge and pre audited as per LG Works 

Rules.  

ii. The manpower 
requirements by 

a) PMDFC experts and staff 
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skills during 
execution and 
operation of the 
project be 
provided. 

 

The job 
description, 
qualification, 
experience, age 
and salary of 
each post be 
provided. 

 

For rendering assistance in implementation of infrastructure 

projects in 16 MCs, PMDFC has the experts and staff in the 

required fields. In order to facilitate the Program Units, three 

regional offices have been established by PMDFC at Gujranwala, 

Faisalabad and Multan/Khanewal. 

 

b) Resident Supervision Consultants 

The project will be supervised by consultants. The tentative staff 

to be employed/deployed by the consultants for the certification of 

quantities of works and resident supervision of the project is given 

below. 

S 
# 

Personnel Nos Qualification 

1 
Chief Resident 
Engineer/Team 
Leader 

01 

BSc;/BE in Civil engineering with minimum 
20 years’ professional experience or MSC; 
Civil Engineering/Public Health 
Engineering/Environmental Engineering 
with Bachelor in Civil Engineering and 
minimum 15 years, experience, with 5 years 
on similar assignments in both cases 

2 Senior Engineer 01 

BSc/BE Civil engineering with minimum 08 
years’ relevant design experience or MSc 
engineering, with 5 years on similar 
assignments in both cases 

3 Resident Engineer 01 
BSc;/BE Civil engineering with minimum 10 
years’ experience in site supervision and 
execution for projects of similar nature. 

4 
Assistant Resident 
Engineer 

01 

Bachelor Degree in Civil engineering with 
minimum 8 years’ experience in site 
supervision and execution for projects of 
similar nature 

5 Site Inspectors 01 
DAE in Civil with minimum 10 years’ 
experience in site supervision for projects of 
similar nature 

6 Quantity Surveyor 01 

DAE in Civil Technology with minimum 10 
years’ experience in estimation & costing of 
projects of similar nature. The person having 
public sector projects will be preferred. 

7 AutoCAD Operator 01 

DAE in Civil Technology with minimum 5 
years’ experience in preparation of drawings 
for projects of similar nature. (Situated at 
Lahore office) 

 

c) Contractor’s Technical staff, skilled & non skilled labor 

The contractors will employ the supervisory technical staff and 

skilled & non skilled labor for execution of works. The works will 

be supervised by experienced Engineers and sub engineers and 

the number of slots for engineers and skilled and non-skilled will 

depend upon the type and quantity of work and its period of 

completion. 
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d) Repair & maintenance of the project 

Municipal  Committee Kamoke has its own regular staff which has 

been deployed for repair and maintenance of the municipal services 

infrastructure. However, it has been observed that the existing staff 

is not adequate to repair and maintain the services in a manner 

which can give good service delivery. Hence it is proposed to fill up 

the presently vacant slots and recruit additional staff as per need of 

the infrastructure after obtaining sanctions from the competent 

authority. 

14. Additional 

projects/ 

decisions 

required to 

maximize social – 

economic 

benefits from the 

proposed 

projects: 

1) Shortage & frequent transfers of Provincially appointed staff 

Municipal Committees are facing frequent transfers in provincially 

appointed staff. Recently a ban has been imposed by Chief 

Minister Punjab on the transfer of officers working in the Program 

Municipal Committees for one year which should be continued till 

the completion of all PCP subprojects in the Municipal 

Committees. 

 

2)  Operation & Maintenance (O&M) staff 

The O&M staff is also deficient and this is adversely affecting the 

service delivery level. Number of slots are vacant but the Municipal 

Committees were not allowed to recruit the staff to fill these slots 

due to ban on recruitments. Recently this ban has been lifted by 

the orders of the Chief Minister Punjab and the situation will 

improve. 

Further the sanctioned strength of the field staff is much lesser 

than the actual requirement because with the increase in 

population and extension of services, additionally required staff 

has not been sanctioned by the competent authorities. 

This issue needs to be addressed for optimal utilization of the 

investments and giving targeted benefits to the resident population 

of these cities. 

15. Certificate 
Certified that the project proposal has been prepared on the basis of 

guidelines provided by the planning commission for the preparation 

of PC-I for social sectors projects. 
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RILLS (Himalaya Campus)

Shifa Eye

Hospital

Shell Petrol

pump

MC Primary

School No.3

Kamoki Family

Hospital

Shafia Sons

Phamacy

Ptcl Exchange

Faizan

Commission Shop

KIG School

Govet. Special

Education

Ahmad Oil

Change

Mian

Market

AL-Meraj

Hall

Salaam

Weddiing

Garden

Khan Petrol

PSO Pump

Al Madni

Banquet

Hall

Sethi Petroliyam

Usman Mosque

Masjid

Akbar Marriage Hall

Jamia Masjid

Sabzi Mandi

Grid Station

Al-Makkah

CNG

Govt. High

School No. 2

The Pak Land College

Jamia Masjid

Sabri Madina

Umer Pharmacy

Ahmad Medical Store

Noorani Masjid

Bilal Park

TMA office

Masjid Mehboob

ul Haq

Govt. Post

Graduate

College for

women

A-Aziz Super

Mart and

Bakers

Govt. High

School No.1

Masjid

Farooq e

Azam

City Police

Station

Allied School

IT College

Main Bazar

Kamoki

Darul Irfan

Jamia Masjid

Anwar e

Muhammad

Jamia Masjid

Tayyab

Malik Shoukat

Cottage

Subhan

Medical Store

Masjid

Islamia Public High

School

Works

Tariq Karyana Store

Aqee Umtiaz

Zain

Pharmacy

Makki Masjid

Alhadees

Mohallah

Masjid Zia

Madina

ASA Pakistan

(pvt)  Ltd

Jamia Masjid

Awaisia

Apex Institute

Govt. Post

Graduate

College

Bhutta Tow

New Cambridge

School

Mukhtar Marquee

Muhammad Park

Akbar

Marriage

Hall

Muhammad

Park

Grid station

Jamia Masjid

Abubaker

Saddique

Abdul Wakeel

khan Park

Lady Park

Saith Brother

Tayyab Electric

Store

Faizan Zam

Zam Dawat

e Islam

AL Mujadid

Tiles and

Blocks Petrol

Pump

Brick Company

Sohai Rice Mill

Attock

Petrolum

pump

Govt. High

School For

Girls

Jamia

Masjid Dafi

Al Balla

Hussain

Marrage

Hall

Akbar

Marriage

Hall

AL-Makkah

CNG

Tawaqul

Flour Mills

Pvt. ltd

Faizan e

Madina

Muhammad

Park

Imam

Bargah

Jageer  Ali

Akbar

Imam

Bargah

Hussain

Data

Corporation

vigor CNG

Sofian Wala Graveyard

Chishti Rice Mills

Tamir e Sirat

High School

Haltiwala Graveyard

Al-Fazal Bakers

Sofian Wala Graveyard

Jamia Masjid Muhammadi

Moaz Textile

Ismail School

Haidry Mosque

DPS School

Sayin Tawakkal

Graveyard

Decent Public

School

Masjid Faizan

e Madina

Masjid Khas ALLAH Walay

Sayin Tawakkal Graveyard

Govt. Primary School

Nazeerab

Mustaq

Masjid

Punjab

collage

Nazeerab

Mustaqeem Masjid

Ahsan

Rent A

Car

AL Noor

public School

System

International

School

New Science

high school

New Science

Foundation

school

Masjid Noor

Madina

Civil

Hospital

Masjid e

Quba

Saddar Police

station

Mughal

Mechanical

press

Ittehad

Brick

Comapny

Sadar Family

Pakeges

(pvt)Ltd

Madina

Marquee

Petrol

Pump

Allied

school

Salam

Wedding

Garden

OHWT 0.1 MG

T.W 2 Cusec 

Azeem Super Store

The School

Jinnah

Campus

Ahmed Memorial Hospital

& Mater

Ali Park

Bhatti Traders

Data Rice

 Mills

Khandani Dawakhana

Pakistan Kinder

Garten High Sch

Ali Mosque

Minhaj ul Quran Int

Naser Engineering

SHARIF PURA

T.W 2 Cusec 

T.W 2 Cusec 

Kamoki AC

office

National

petrolum Gujjar

MANDIALA

ROAD

RASOOL

NAGER

PUNJAB MUNICIPAL DEVELOPMENT

FUND COMPANY (PMDEC)

CONSULTANT PROJECT

DETAIL DESIGN OF INFRASTRUCTURE

SUB-PROJECT, SECTORAL PLANNING &

RESIDENT SUPERVISION PACKAGE-II

REV. DATE DESCRIPTION APPROVED APPROVED

CHA./VER.

RECOMMENDED

SUBMITTED

DRAWN

DATE

SEPTEMBER,  2022

DRAWING NO.

REV.

M QASIM

KAMOKI TAJ PURA WATER SUPPLY SYSTEM

LENGTH & DIA DESIGN 2032

4396/11/TD/1J01

N
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1.1

MRS ITEMS 152,249,296

NON MRS ITEMS 29,388,395

Total 181,637,691

1.2

MRS ITEMS 96,354,657

NON MRS ITEMS 15,261,512

Total 111,616,169

293,253,860          

1. SUMMARY OF COST

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, 

KAMOKE & MURIDKE)

I.	     Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala 

Road

DISTRIBUTION (MANDIALA ROAD)

DISTRIBUTION (RASULNAGAR)

AMOUNT

(Rs.)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

TOTAL AMOUNT

Bill No. DESCRIPTION
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MRS ITEMS

Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Quantity Unit
Rate

(Rs)

Amount

 (Rs)

Pipe Line

1 4/19(c)
Dismantling cement concrete 1:2:4 plain

409.13 100 Cft 12,312.95 5,037,597

2 4/45
Dismantling and removing road metalling.

14.70 100 Cft 2,238.70 32,910

3 4/46 Dismantling and removing road pavement,

etc., including screening and stacking of

byproducts upto one chain lead (30 metre).

975.89 100 Cft 2,988.70 2,916,643

4 4/20 Dismantling cement concrete reinforced 

separating reinforcement from 

concrete,cleaning and straightening the 

same.

415.33 100 Cft 20,148.50 8,368,254

5 4/29 Dismantling brick or flagged flooring

without concrete foundation. 88.56 100 Sft 951.45 84,257

6 3/44 Excavation of trenches in all kinds of soil,

except cutting rock, for watersupply

pipelines upto 5 ft. (1.5 m) depth from

ground level,including trimming, dressing

sides, levelling the beds of trenches to

correct grade and cutting pits for joints,

etc. complete in all respects.

680.66 1000 Cft 8,403.10 5,719,683

7 7/30 Supplying and filling sand under floor or

plugging in wells 2,730.65 100 Cft 2,986.40 8,154,810

8 23/43 (Providing,laying,cutting,jointing,testing          

and disinfecting High Density Polyethylene

Pipe (HDPE-100) working presure

pipe,Beta/Dadex/Popular/IIL or equivalent

including the cost of

specials,intrenches,as approved &

directed by the engineer incharge,

complete in all respects.

a) PN-8 (SDR-21)

i) 90mm 47,740.00 Rft 197.35 9,421,489

ii)125mm 16,080.00 Rft 376.80 6,058,944

iii) 180mm 16,405.00 Rft 770.30 12,636,772

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

BILL NO. 1.1: Distribution Network of Rasul Nagar

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar  
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MRS ITEMS

Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Quantity Unit
Rate

(Rs)

Amount

 (Rs)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

BILL NO. 1.1: Distribution Network of Rasul Nagar

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar  

iv) 225mm 2,790.00 Rft 1,202.15 3,353,999

v) 315mm 330.00 Rft 2,335.30 770,649

v) 355 mm 165.00 Rft 2,957.70 488,021

9 6/5 Cement concrete plain including

placing,compacting, finishing and curing

complete (Thrust blocking and p.c.c

restoration) (including screening and

washing of stone aggregate): 

(f) Nominal Ratio 1: 2: 4 34.81 100 Cft 38,880.60 1,353,242

10 3/13 Rehandling of earthwork:

a) Lead upto a single throw of Kassi,

phaorah or shovel. 395.85 1000 Cft 2,798.40 1,107,753

11 3/25 Compaction of earthwork or any approved

mechanical means), including ploughing,

mixing, moistening earth to optimum

moisture content in layers, etc. complete:

395.85 1000 Cft 1,509.00 597,341

12 3/17 Transportation of earth all types when the

total distance, including the lead covered

in the item of work, is more than 1000 ft.

(300 m) (Transportation will be paid as per

actual lead chart to be approved by the

Engineer)

a) upto ¼ mile (400 m). 965.47 1000 Cft 4,584.60 4,426,316

b) for every 330 ft. (100 m) additional lead

or part thereof, beyond ¼ mile (400 m)

upto one mile. (1.6 Km.) 965.47 1000 Cft 351.60 339,461

c) for every ¼ mile (400 m) additional lead

or part thereof, beyond one mile (1.6 Km.)

upto 5 mile (8 Km). (for 5 Km) 965.47 1000 Cft 2,758.25 2,663,021

RESTORATION

13 21/10 Restoration of brick pavement on edge,

over laid service line, with 2" (50 mm) sand

cushion under soling. 88.56 100 Sft 6,047.45 535,540

i) 95% maximum modified AASHO dry 

density.
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MRS ITEMS

Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Quantity Unit
Rate

(Rs)

Amount

 (Rs)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

BILL NO. 1.1: Distribution Network of Rasul Nagar

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar  

14 18/12. Re-laying as sub-base course of stone 

product of approved quality and grade, 

including placing, mixing,

spreading and compaction of sub-base 

material to required depth, camber, grade 

to achieve 100% maximum modified 

AASHO dry density, including carriage of 

all material to site of work except gravel 

and aggregate                                              

ii) Crushed stone aggregate.

878.30 100 Cft 6,167.25 5,416,701

15 18/4 Providing and laying base course of crush  

stone aggregate of approved quality and 

grade, and supply and spreading of stone 

screening, including placing, mixing, 

spreading and compaction of base course 

material to required depth, camber and 

grade to achieve 100% maximum modified 

AASHO dry density, including carriage of 

all materials to site of work except gravel 

and aggregate.
29.22 100 Cft 14,211.75 415,320

16 18/6 Providing and laying bituminous priming 

coat, using 10 lbs. kerosene oil and 10 lbs. 

binder per 100 Sft. or 0.5 Kg kerosene and 

0.5 Kg binder per square metre.

88.56 100 Sft 1,984.85 175,771

17 18/10(iv) Providing and laying plant premixed 

bituminous carpet, (2" thick) including 

compaction and finishing to required 

camber, grade and density. iv) 4.5% 

Bitumen
88.56 100 Sft 14,103.60 1,248,963
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MRS ITEMS

Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Quantity Unit
Rate

(Rs)

Amount

 (Rs)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

BILL NO. 1.1: Distribution Network of Rasul Nagar

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar  

18 6/6 Providing and laying reinforced cement

concrete (including prestressed concrete),

using coarse sand and screened graded

and washed aggregate, in required shape

and design, including forms, moulds,

shuttering, lifting, compacting, curing,

rendering and finishing exposed surface,

complete (but excluding the cost of steel

reinforcement, its fabrication and placing in

position, etc.):-

a)(iii) Reinforced cement concrete in slab

of rafts / strip

foundation, base slab of column and

retaining walls; etc and

footing beams, other structural members

other than those mentioned in

6(a) (i) &(ii) above not requiring form work

(i.e. horizontal

shuttering) complete in all respects:-

(3) Type C (nominal mix  1: 2: 4) 41,532.89 Cft 473.65 19,672,053

19 6/12 Fabrication of mild steel reinforcement for

cement concrete including cutting,

bending, laying in position, making joints

and fastenings, including cost of binding

wire and labour charges for binding of

steel reinforcement (also includes removal

of rust)

('c) Deformed bars (Grade-40) 745.00 100 kg 31,583.05 23,529,372

20 6/5 Cement concrete plain including

placing,compacting, finishing and curing

complete (Thrust blocking and p.c.c

restoration) (including screening and

washing of stone aggregate): 

(f) Nominal Ratio 1: 2: 4 409.13 100Cft 38,880.60 15,907,220
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MRS ITEMS

Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Quantity Unit
Rate

(Rs)

Amount

 (Rs)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

BILL NO. 1.1: Distribution Network of Rasul Nagar

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar  

Valve Chambers

21 3/44 Excavation of trenches in all kinds of soil,

except cutting rock, for watersupply

pipelines upto 5 ft. (1.5 m) depth from

ground level, including trimming, dressing

sides, levelling the beds of trenches to

correct grade and cutting pits for joints,

etc. complete in all respects.

17.31 1000 Cft 8,403.10 145,488

22 3/13 Rehandling of earthwork:

a) Lead upto a single throw of Kassi, 

phaorah or shovel 6.35 1000 Cft 2,798.40 17,768

23 3/24 Compaction of earthwork (soft, ordinary or 

hard soil) :-

c) Ramming earthwork (all types of soil).
6.35 1000 Cft 1,326.30 8,421

24 6/5 Cement concrete plain including placing,

compacting, finishing and curing complete

(including screening and washing of stone

aggregate).

(h) Nominal Ratio 1: 4: 8 12.86 100 Cft 29,880.60 384,256

(f) Nominal Ratio 1: 2: 4 1.36 100 Cft 38,880.60 52,932

25 7 /7 Pacca brick work other than building upto

10ft. (3 m) height.

i) cement, sand mortar:-  

Ratio 1:3 49.16 100 Cft 36,080.05 1,773,872

26 21/13. Providing and fixing 1¼"x1¼"x3/16"

(31x31x5 mm) angle iron step, in manhole

chambers, including carriage and setting

the same in work to correct lines and

levels. 272.00 Each 614.65 167,185

27 11 /8 Cement plaster 1:3 upto 20' (6.00 m)

height:-

b) ½" (13 mm) thick 105.39 100 Sft 3,693.25 389,248
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MRS ITEMS

Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Quantity Unit
Rate

(Rs)

Amount

 (Rs)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

BILL NO. 1.1: Distribution Network of Rasul Nagar

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar  

28 6/6 Providing and laying reinforced cement

concrete (including prestressed concrete),

using coarse sand and screened graded

and washed aggregate, in required shape

and design, including forms, moulds,

shuttering, lifting, compacting, curing,

rendering and finishing exposed surface,

complete (but excluding the cost of steel

reinforcement, its fabrication and placing in

position, etc.):-

(a) (i) Reinforced cement concrete in roof

slab, beams, columns lintels, girders and

other structural members laid in situ or

precast laid in position, or prestressed

members cast in situ, complete in all

respects:-

(2) Type B (nominal mix 1: 2: 4) 874.89 Cft 638.50 558,617

29 7/30 Supplying and filling sand under floor; or

plugging in wells 1.81 100 Cft 2,986.40 5,393

30 10/9 Brick on edge flooring, laid in 1:6 cement 

mortar, over a bed of ¾" (20 mm) thick 

cement mortar 1:6. 10.88 100 Sft 14,301.10 155,596

31 21/16 Providing and fixing 6" thick R.C.C.

manhole cover with tee shaped C.I. frame

of 22" I/d (frame weighing 37.324 Kg. or

one maund as per Standard Drawing

STD/PD No. 6, of 1977, complete in all

respect. 68.00 Each 16,085.30 1,093,800

32 23/31 Providing and fixing sluice valve of B.S.S. 

quality and weight, Class `B', for cast iron 

pipe line, and Asbestos cement pipe line 

(including cost of jointing material ):-

a) 3" i/d (75 mm) 15.00 Each 18,272 274,085

b) 4" i/d (100 mm) 5.00 Each 20,005 100,023

d) 6" i/d (150 mm) 5.00 Each 34,317 171,584

e) 8" i/d (200 mm) 3.00 Each 48,560 145,680

f) 10" i/d (250 mm) 3.00 Each 66,992 200,977

g) 12" i/d (300 mm) 3.00 Each 96,732 290,196
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MRS ITEMS

Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Quantity Unit
Rate

(Rs)

Amount

 (Rs)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

BILL NO. 1.1: Distribution Network of Rasul Nagar

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar  

33 23/33 Supply, installation, testing,and

commissioning of Garden/ fire Hydrants

made by Haseen Habib/ Teepu

Engineering or equivalent, according to

B.S.S. 750 standard double delivery type

having 4" dia barrel with 2 Nos.2-1/2" valve

including the cost of jointing material with

all fittings and accessories complete in all

respect as approved by the Engineer

Incharge 12.00 Each 54,383.70 652,604

34 23/34 Providing and fixing, air valve 2½" (65mm) 

dia of B.S.S. quality and weight (complete 

with jointing material).

b) double 12.00 Each 12,470.75 149,649

35 13/22 c) Painting and lettering Sign posts:-

ii)   two coats 70.00 Each 633.40 44,338

36 3/17 Transportation of earth all types when the 

total distance, including the lead covered 

in the item of work, is more than 1000 ft. 

(300 m) (Transportation will be paid as per 

actual lead chart to be approved by the 

Engineer)

a) upto ¼ mile (400 m). 17.13 1000 Cft 4,584.60 78,548

b) for every 330 ft. (100 m) additional lead

or part thereof, beyond ¼ mile (400 m)

upto one mile. (1.6 Km.) 17.13 1000 Cft 351.60 6,024

c) for every ¼ mile (400 m) additional lead

or part thereof, beyond one mile (1.6 Km.)

upto 5 mile (8 Km). (for 5 Km) 17.13 1000 Cft 2,758.25 47,257

37 1/1 Carriage of 100 Cft. (2.83 cu.m) of all

materials like stone aggregate, spawl ,

kankar lime (unslaked), surkhi , etc. or 150

Cft. (4.25 cu.m) of timber, by truck or by

any other means owned by the contractor

(crushed stone aggregate and bajri used in

concrete items)

Lead From Sargodah quarry up to 185

KM 820.00 100 Cft 10216.65 8,377,653
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MRS ITEMS

Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Quantity Unit
Rate

(Rs)

Amount

 (Rs)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

BILL NO. 1.1: Distribution Network of Rasul Nagar

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar  

N.S Recovery for Steel obtained from

dismantled RCC. 38,600.00 Kg -90 -3,474,000

152,249,296Total Amount MRS Items
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NON MRS ITEMS

Sr. 

No.

Ref
Description Quantity Unit

Rate

(Rs)

Amount

 (Rs)

1

RA-12
Excavation of trenches in all kinds of soil, 

except cutting rock, for watersupply 

pipelines upto 5 ft. (1.5 m) depth from 

ground level, including trimming, dressing 

sides, levelling the beds of trenches to 

correct grade and cutting pits for joints, 

etc. complete in all respects.

1.73 1000cft 8,403 14,549

2 RA-13 Providing, transportation, fixing and 

Jointing of MS flanges to joint the valves 

(sluice vlave, air vlave and fire hydrant) 

with HDPE pipe line complete in all 

respect and as per approval of The 

Engineer.

90mm o/d 30.00 Each 1,937        58,109

125mm o/d 10.00 Each 2,297        22,970

180mm o/d 10.00 Each 2,657        26,570

225mm o/d 6.00 Each 4,097        24,582

315mm o/d 6.00 Each 4,697        28,182

355mm o/d 6.00 Each 7,697        46,182

3 RA-14 Providing, transportation, fixing and 

Jointing of Flexible Coupling to joint the 

valves (sluice vlave, air vlave and fire 

hydrant) with HDPE pipe line complete in 

all respect and as per approval of The 

Engineer.

90mm o/d 15.00 Each 12,647.00 189,705

125mm o/d 5.00 Each 14,447.00 72,235

180mm o/d 5.00 Each 18,047.00 90,235

225mm o/d 3.00 Each 21,647.00 64,941

315mm o/d 3.00 Each 30,647.00 91,941

355mm o/d 3.00 Each 39,647.00 118,941

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

ROUGH COST ESTIMATE

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar  

BILL NO. 1.1: Distribution Network of Rasul Nagar

Page 16 of 312



NON MRS ITEMS

Sr. 

No.

Ref
Description Quantity Unit

Rate

(Rs)

Amount

 (Rs)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

ROUGH COST ESTIMATE

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar  

BILL NO. 1.1: Distribution Network of Rasul Nagar

4 RA-15

Providing, fixing and testing consumer 

connections of 25 mm dia polyethylene 

pipe,  cost of PE pipe, including the cost of 

brass ferrule, adapter & PP saddle clamp, 

,MTF/FTA ,and End Cap, brass ball valve 

,1" dia G.I pipe of B.S.S. 1387-1967 

including G.I fitting, uPVC pipe (SDR-

41/SN-4)  4" i/d (100 mm), P.C.C (1:2:4)  

complete in all respects as per drawings 

specification and instructions of the 

Engineer incharge.

A) CONSUMER CONNECTIONS OF 25 MM O/D AT FOLLOWING PIPE LINE

90mm o/d 530 No. 4908 2,599,344

125mm o/d 530 No. 5124 2,713,737

180mm o/d 265 No. 5844 1,547,525

5 RA-16

Providing, fixing, testing and commission 

of multi jet brass body dry water meter of 

best quality dry-dial, magnetic drive, 

protected against external magnetic 

tampering; vacuum-sealed register, frost 

resistant, comforming to ISO4064 

standard Class B as per approved sample 

complete in all respects or/and as directed 

by Engineer In Charge.

15mm 1,059 No. 15,054      15,944,773

20mm 132 No. 19,554      2,588,897

25mm 132 No. 23,754      3,144,977

29,388,395Total Amount Non MRS Items
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MRS ITEMS

Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Quantity Unit
Rate

(Rs)

Amount

 (Rs)

Pipe Line

1 4/19(c)
Dismantling cement concrete 1:2:4 plain

244.72 100 Cft 12,312.95 3,013,172

2 4/45
Dismantling and removing road metalling.

8.79 100 Cft 2,238.70 19,684

3 4/46 Dismantling and removing road pavement,

etc., including screening and stacking of

byproducts upto one chain lead (30 metre).

583.72 100 Cft 2,988.70 1,744,551

4 4/20 Dismantling cement concrete reinforced 

separating reinforcement from 

concrete,cleaning and straightening the 

same.

248.42 100 Cft 20,148.50 5,005,361

5 4/29 Dismantling brick or flagged flooring

without concrete foundation. 52.97 100 Sft 951.45 50,397

6 3/44 Excavation of trenches in all kinds of soil,

except cutting rock, for watersupply

pipelines upto 5 ft. (1.5 m) depth from

ground level,including trimming, dressing

sides, levelling the beds of trenches to

correct grade and cutting pits for joints,

etc. complete in all respects.

404.75 1000 Cft 8,403.10 3,401,139

7 7/30 Supplying and filling sand under floor or

plugging in wells 1,627.56 100 Cft 2,986.40 4,860,534

8 23/43 (Providing,laying,cutting,jointing,testing          

and disinfecting High Density Polyethylene

Pipe (HDPE-100) working presure

pipe,Beta/Dadex/Popular/IIL or equivalent

including the cost of

specials,intrenches,as approved &

directed by the engineer incharge,

complete in all respects.

a) PN-8 (SDR-21)

i) 90mm 27,070.00 Rft 197.35 5,342,265

ii)125mm 5,580.00 Rft 376.80 2,102,544

iii) 180mm 13,785.00 Rft 770.30 10,618,586

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

BILL NO. 1.2: Distribution Network of Mandiala Road 

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road 

Page 18 of 312



MRS ITEMS

Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Quantity Unit
Rate

(Rs)

Amount

 (Rs)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

BILL NO. 1.2: Distribution Network of Mandiala Road 

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road 

iv) 225mm 1,480.00 Rft 1,202.15 1,779,182

v) 315mm 660.00 Rft 2,335.30 1,541,298

v) 355 mm 165.00 Rft 2,957.70 488,021

9 6/5 Cement concrete plain including

placing,compacting, finishing and curing

complete (Thrust blocking and p.c.c

restoration) (including screening and

washing of stone aggregate): 

(f) Nominal Ratio 1: 2: 4 31.29 100 Cft 38,880.60 1,216,382

10 3/13 Rehandling of earthwork:

a) Lead upto a single throw of Kassi,

phaorah or shovel. 234.18 1000 Cft 2,798.40 655,319

11 3/25 Compaction of earthwork with any

approved mechanical means), including

ploughing, mixing, moistening earth to

optimum moisture content in layers, etc.

complete:

234.18 1000 Cft 1,509.00 353,372

12 3/17 Transportation of earth all types when the

total distance, including the lead covered

in the item of work, is more than 1000 ft.

(300 m) (Transportation will be paid as per

actual lead chart to be approved by the

Engineer)

a) upto ¼ mile (400 m). 638.92 1000 Cft 4,584.60 2,929,213

b) for every 330 ft. (100 m) additional lead

or part thereof, beyond ¼ mile (400 m)

upto one mile. (1.6 Km.) 638.92 1000 Cft 351.60 224,646

c) for every ¼ mile (400 m) additional lead

or part thereof, beyond one mile (1.6 Km.)

upto 5 mile (8 Km). (for 5 Km) 638.92 1000 Cft 2,758.25 1,762,313

RESTORATION

13 21/10 Restoration of brick pavement on edge,

over laid service line, with 2" (50 mm) sand

cushion under soling. 52.97 100 Sft 6,047.45 320,326

i) 95%  maximum modified AASHO dry 

density.
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MRS ITEMS

Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Quantity Unit
Rate

(Rs)

Amount

 (Rs)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

BILL NO. 1.2: Distribution Network of Mandiala Road 

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road 

14 18/12. Re-laying as sub-base course of stone 

product of approved quality and grade, 

including placing, mixing,

spreading and compaction of sub-base 

material to required depth, camber, grade 

to achieve 100% maximum modified 

AASHO dry density, including carriage of 

all material to site of work except gravel 

and aggregate                                              

ii) Crushed stone aggregate.
525.34 100 Cft 6,167.25 3,239,929

15 18/4 Providing and laying base course of crush  

stone aggregate of approved quality and 

grade, and supply and spreading of stone 

screening, including placing, mixing, 

spreading and compaction of base course 

material to required depth, camber and 

grade to achieve 100% maximum modified 

AASHO dry density, including carriage of 

all materials to site of work except gravel 

and aggregate.

17.48 100 Cft 14,211.75 248,417

16 18/6 Providing and laying bituminous priming 

coat, using 10 lbs. kerosene oil and 10 lbs. 

binder per 100 Sft. or 0.5 Kg kerosene and 

0.5 Kg binder per square metre.

52.97 100 Sft 1,984.85 105,135

17 18/10(iv) Providing and laying plant premixed 

bituminous carpet, (2" thick) including 

compaction and finishing to required 

camber, grade and density. iv) 4.5% 

Bitumen 52.97 100 Sft 14,103.60 747,051

6/6 Providing and laying reinforced cement

concrete (including prestressed concrete),

using coarse sand and screened graded

and washed aggregate, in required shape

and design, including forms, moulds,

shuttering, lifting, compacting, curing,

rendering and finishing exposed surface,

complete (but excluding the cost of steel

reinforcement, its fabrication and placing in

position, etc.):-
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MRS ITEMS

Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Quantity Unit
Rate

(Rs)

Amount

 (Rs)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

BILL NO. 1.2: Distribution Network of Mandiala Road 

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road 

18 a)(iii) Reinforced cement concrete in slab

of rafts / strip

foundation, base slab of column and

retaining walls; etc and

footing beams, other structural members

other than those mentioned in

6(a) (i) &(ii) above not requiring form work

(i.e. horizontal

shuttering) complete in all respects:-

(3) Type C (nominal mix  1: 2: 4) 24,842.35 Cft 473.65 11,766,579

19 6/12 Fabrication of mild steel reinforcement for

cement concrete including cutting,

bending, laying in position, making joints

and fastenings, including cost of binding

wire and labour charges for binding of

steel reinforcement (also includes removal

of rust)

('c) Deformed bars (Grade-40) 450.00 100 kg 31,583.05 14,212,373

20 6/5 Cement concrete plain including

placing,compacting, finishing and curing

complete (Thrust blocking and p.c.c

restoration) (including screening and

washing of stone aggregate): 

(f) Nominal Ratio 1: 2: 4 244.72 100Cft 38,880.60 9,514,693
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MRS ITEMS

Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Quantity Unit
Rate

(Rs)

Amount

 (Rs)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

BILL NO. 1.2: Distribution Network of Mandiala Road 

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road 

Valve Chambers

21 3/44 Excavation of trenches in all kinds of soil,

except cutting rock, for watersupply

pipelines upto 5 ft. (1.5 m) depth from

ground level, including trimming, dressing

sides, levelling the beds of trenches to

correct grade and cutting pits for joints,

etc. complete in all respects.

15.18 1000 Cft 8,403.10 127,583

22 3/13 Rehandling of earthwork:

a) Lead upto a single throw of Kassi, 

phaorah or shovel 5.62 1000 Cft 2,798.40 15,716

23 3/24 Compaction of earthwork (soft, ordinary or 

hard soil) :-

c) Ramming earthwork (all types of soil).
5.62 1000 Cft 1,326.30 7,449

24 6/5 Cement concrete plain including placing,

compacting, finishing and curing complete

(including screening and washing of stone

aggregate).

(h) Nominal Ratio 1: 4: 8 10.40 100 Cft 29,880.60 310,794

(f) Nominal Ratio 1: 2: 4 1.10 100 Cft 38,880.60 42,636

25 7 /7 Pacca brick work other than building upto

10ft. (3 m) height.

i) cement, sand mortar:-  

Ratio 1:3 39.77 100 Cft 36,080.05 1,434,748

26 21/13. Providing and fixing 1¼"x1¼"x3/16"

(31x31x5 mm) angle iron step, in manhole

chambers, including carriage and setting

the same in work to correct lines and

levels. 220.00 Each 614.65 135,223

27 11 /8 Cement plaster 1:3 upto 20' (6.00 m)

height:-

b) ½" (13 mm) thick 85.25 100 Sft 3,693.25 314,833

Page 22 of 312



MRS ITEMS

Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Quantity Unit
Rate

(Rs)

Amount

 (Rs)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

BILL NO. 1.2: Distribution Network of Mandiala Road 

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road 

28 6/6 Providing and laying reinforced cement

concrete (including prestressed concrete),

using coarse sand and screened graded

and washed aggregate, in required shape

and design, including forms, moulds,

shuttering, lifting, compacting, curing,

rendering and finishing exposed surface,

complete (but excluding the cost of steel

reinforcement, its fabrication and placing in

position, etc.):-

(a) (i) Reinforced cement concrete in roof

slab, beams, columns lintels, girders and

other structural members laid in situ or

precast laid in position, or prestressed

members cast in situ, complete in all

respects:-

(2) Type B (nominal mix 1: 1½: 3)
707.64 Cft 638.50 451,828

29 7/30 Supplying and filling sand under floor; or

plugging in wells 1.46 100 Cft 2,986.40 4,363

30 10/9 Brick on edge flooring, laid in 1:6 cement 

mortar, over a bed of ¾" (20 mm) thick 

cement mortar 1:6. 8.80 100 Sft 14,301.10 125,850

31 21/16 Providing and fixing 6" thick R.C.C.

manhole cover with tee shaped C.I. frame

of 22" I/d (frame weighing 37.324 Kg. or

one maund as per Standard Drawing

STD/PD No. 6, of 1977, complete in all

respect. 55.00 Each 16,085.30 884,692

32 23/31 Providing and fixing sluice valve of B.S.S. 

quality and weight, Class `B', for cast iron 

pipe line, and Asbestos cement pipe line 

(including cost of jointing material ):-

a) 3" i/d (75 mm) 9.00 Each 18,272 164,451

b) 4" i/d (100 mm) 2.00 Each 20,005 40,009

d) 6" i/d (150 mm) 5.00 Each 34,317 171,584

e) 8" i/d (200 mm) 3.00 Each 48,560 145,680

f) 10" i/d (250 mm) 3.00 Each 66,992 200,977

g) 12" i/d (300 mm) 3.00 Each 96,732 290,196
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MRS ITEMS

Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Quantity Unit
Rate

(Rs)

Amount

 (Rs)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

BILL NO. 1.2: Distribution Network of Mandiala Road 

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road 

33 23/33 Supply, installation, testing,and

commissioning of Garden/ fire Hydrants

made by Haseen Habib/ Teepu

Engineering or equivalent, according to

B.S.S. 750 standard double delivery type

having 4" dia barrel with 2 Nos.2-1/2" valve

including the cost of jointing material with

all fittings and accessories complete in all

respect as approved by the Engineer

Incharge 9.00 Each 54,383.70 489,453

34 23/34 Providing and fixing, air valve 2½" (65mm) 

dia of B.S.S. quality and weight (complete 

with jointing material).

b) double 9.00 Each 12,470.75 112,237

35 13/22 c) Painting and lettering Sign posts:-

ii)   two coats 57.00 Each 633.40 36,104

36 3/17 Transportation of earth all types when the 

total distance, including the lead covered 

in the item of work, is more than 1000 ft. 

(300 m) (Transportation will be paid as per 

actual lead chart to be approved by the 

Engineer)

a) upto ¼ mile (400 m). 20.65 1000 Cft 4,584.60 94,685

b) for every 330 ft. (100 m) additional lead

or part thereof, beyond ¼ mile (400 m)

upto one mile. (1.6 Km.) 20.65 1000 Cft 351.60 7,262

c) for every ¼ mile (400 m) additional lead

or part thereof, beyond one mile (1.6 Km.)

upto 5 mile (8 Km). (for 5 Km) 20.65 1000 Cft 2,758.25 56,966

37 1/1 Carriage of 100 Cft. (2.83 cu.m) of all

materials like stone aggregate, spawl ,

kankar lime (unslaked), surkhi , etc. or 150

Cft. (4.25 cu.m) of timber, by truck or by

any other means owned by the contractor

(crushed stone aggregate and bajri used in

concrete items)

Lead From Sargodah quarry up to 185

KM 505.00 100 Cft 10216.65 5,159,408
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MRS ITEMS

Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Quantity Unit
Rate

(Rs)

Amount

 (Rs)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

BILL NO. 1.2: Distribution Network of Mandiala Road 

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road 

N.S Recovery for Steel obtained from

dismantled RCC.
23,250.49 Kg -90 -2,092,544

95,994,665Total Amount MRS Items
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NON MRS ITEMS

Sr. 

No.

Ref.
Description Quantity Unit

Rate

(Rs)

Amount

 (Rs)

1

RA-12
Excavation of trenches in all kinds of soil, 

except cutting rock, for watersupply 

pipelines upto 5 ft. (1.5 m) depth from 

ground level, including trimming, dressing 

sides, levelling the beds of trenches to 

correct grade and cutting pits for joints, 

etc. complete in all respects.

1.40 1000cft 8,403 11,767

2 RA-13

Providing, transportation, fixing and 

Jointing of MS flanges to joint the valves 

(sluice vlave, air vlave and fire hydrant) 

with HDPE pipe line complete in all respect 

and as per approval of The Engineer.

90mm o/d 18.00 Each 1,937        34,866

125mm o/d 4.00 Each 2,297        9,188

180mm o/d 10.00 Each 2,657        26,570

225mm o/d 6.00 Each 4,097        24,582

315mm o/d 6.00 Each 4,697        28,182

355mm o/d 6.00 Each 7,697        46,182

3 RA-14 Providing, transportation, fixing and 

Jointing of Flexible Coupling to joint the 

valves (sluice vlave, air vlave and fire 

hydrant) with HDPE pipe line complete in 

all respect and as per approval of The 

Engineer.

90mm o/d 9.00 Each 12,647      113,823

125mm o/d 2.00 Each 14,447      28,894

180mm o/d 5.00 Each 18,047      90,235

225mm o/d 3.00 Each 21,647      64,941

315mm o/d 3.00 Each 30,647      91,941

355mm o/d 3.00 Each 39,647      118,941

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

ROUGH COST ESTIMATE

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road 

BILL NO. 1.2: Distribution Network of Mandiala Road 
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NON MRS ITEMS

Sr. 

No.

Ref.
Description Quantity Unit

Rate

(Rs)

Amount

 (Rs)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

ROUGH COST ESTIMATE

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road 

BILL NO. 1.2: Distribution Network of Mandiala Road 

4 RA-15

Providing, fixing and testing consumer 

connections of 25 mm dia polyethylene 

pipe,  cost of PE pipe, including the cost of 

brass ferrule, adapter & PP saddle clamp, 

,MTF/FTA ,and End Cap, brass ball valve 

,1" dia G.I pipe of B.S.S. 1387-1967 

including G.I fitting, uPVC pipe (SDR-

41/SN-4)  4" i/d (100 mm), P.C.C (1:2:4)  

complete in all respects as per drawings 

specification and instructions of the 

Engineer incharge.

A) CONSUMER CONNECTIONS OF 25 MM O/D AT FOLLOWING PIPE LINE

90mm o/d 270 No. 4908 1,327,157

125mm o/d 270 No. 5124 1,385,564

180mm o/d 135 No. 5844 790,126

5 RA-16

Providing, fixing, testing and commission 

of multi jet brass body dry water meter of 

best quality dry-dial, magnetic drive, 

protected against external magnetic 

tampering; vacuum-sealed register, frost 

resistant, comforming to ISO4064 standard 

Class B as per approved sample complete 

in all respects or/and as directed by 

Engineer In Charge.

15mm 541 No. 15,054      8,140,987

20mm 68 No. 19,554      1,321,823

25mm 68 No. 23,754      1,605,743

15,261,512Total Amount Non MRS Items
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2.1

MRS ITEMS 2,395,643

NON MRS ITEMS 7,649,185

Total 10,044,828

2.2

MRS ITEMS 1,338,164

Total 1,338,164

2.3

MRS ITEMS 10,155,013

NON MRS ITEMS 8,668,928

Total 18,823,941

30,206,932                

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, 

KAMOKE & MURIDKE)

Bill No. DESCRIPTION

2. SUMMARY OF COST 

II.       Installation of new Tubewell at Mandiala Water Works

ELECTRIFICATION OF TUBEWELL

CIVIL WORKS OF TUBEWELL ROOM

TUBEWELL

AMOUNT

(Rs.)

TOTAL AMOUNT
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Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Unit Qty Rate
Amount

(Pak Rs.) 

1 3/21 Excavation of water storage pit (46'x19'x8'), for

main borehole and supply well including leveling

and site clearance after completion of job. %oCft 7.00 9,892.45 69,247         

23/5 Direct Rotary/Reverse Rotary drilling of bore for

tubewells, in all types of soil except shingle, gravel

and rock:

a) from ground level to 250 ft. below ground level

ii) 20" to 26" (500 to 650 mm) i/d P/Rft 250 1093.10 273,275       

b) Exceeding 250 ft. depth below ground level 15"

to 18" i/d.

i) 15" to 18" (375 to 450 mm)
P/Rft 355 760.05 269,818       

3 23/13A(v) Providing and installing Fiberglass Reinforced

Polypropelene (FRP) bail plug of specified wall

thickness inTubewell borehole i/c the cost of

male/female coupling with Nylone Strip,studs

complete in all respect as approved and directed

by the Engineer Incharge.

v) 8" inch dia (5mm thickness)

P/Rft 10 2,098.80     20,988         

4 23/13(v) Providing and installing Fiberglass reinforced

Polypropelene (FRP) strainer of specified wall

thickness having slot size of 0.9mm to1.00mm

inTubewell borehole i/c the cost of male/female

coupling with Nylone Strip, studs complete inall

respect as approved and directed by the Engineer

Incharge.

v) 8" inch dia (5mm thickness)

P/Rft 140 2,073.20     290,248       

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Bill No. 2.1: Installation of new Tube Well at Mandiala Water Works

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE 

2
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Sr. 

No.

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Description Unit Qty Rate
Amount

(Pak Rs.) 

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Bill No. 2.1: Installation of new Tube Well at Mandiala Water Works

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

ROUGH COST ESTIMATE 

5 23/13A(v) Providing and Installing Fiberglass reinforcement 

polypropylene (FRP) blank of wall thickness having 

slot size of 0.9mm to1.00mm in Tubewell borehole 

i/c the cost of male/female coupling with Nylon 

Strip , studs complete in all respect as approved 

and directed by the Engineer Incharge.

8" inch dia (5mm thickness)

P.Rft 230 2098.80 482,724       

6 23/15 Providing and installing M.S. blind pipe socketed

/welded joint, M.S. reducer (where necessary) in

tubewells borehole including jointing/welding with

strainer, etc. complete.

 l)18" i/d, 1/4" (450 mm i/d 6 mm) thick

P/Rft 250 3045.65 761,413       

7 23/7 Providing strong substantially built box of deodar

wood 4'x2½'x9" (1200x750x225 mm), with

compartments, lock compl- compland locking

arrangement, for preserving samples of strata ete

bore ete bore from bore hole.

Job 1.00 37307.45 37,307         

8 23/19 Shrouding with graded pea gravel 3/8" to 1/8" (10

to 3 mm), around tubewell in bore hole. P/cft 621 164.15        102,011       

9 23/15 Providing and installing M.S. delivery pipe

socketed /welded joint, M.S. reducer (where

necessary) including jointing/welding etc.

complete.

 g) 8" i/d, 3/16" (200 mm i/d 5 mm) thick

P/Rft 25 3045.65 76,141         

10 23/34 Providing and fixing, air valve 2½" (65mm) dia of 

B.S.S. quality and weight (complete with jointing 

material).

b) double

Each 1 12,470.75   12,471         

2,395,643    

2,395,643    Cost for Nos.1 

Total Rs.
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Sr. 

No.
Ref. Description Unit Qty Rate

Amount

(Pak Rs.) 

1 RA-1 Taking sample one number at every 5 ft.or from 

each stratum as per direction of Engineer including 

submission construction charts etc.  and results of 

strata analysis.

Each 121 158             19,130         

2 RA-2 Geophysical logging of bore (self potential

resistivity Both short normal and Gama) complete

in all respect.
Each 1 60,000        60,000         

3 RA-3 Providing /fixing M.S. centerlizers
Each 4 2,001          8,005           

4 RA-4 Providing and sealing with puddle clay between

shrouding and grouting etc. Job 1 34,235        34,235         

5 RA-5 Cement sand slurry 1:1 Ratio arround betwenn 26'

doa botr hole and18" pump housin casing. P.Rft 250 1,392          347,954       

6 RA-6 Testing & development of tube well with turbine

pump, capable of pumping water from tube well

upto 150% of the designed capacity, including

lowering and pulling of turbine, disposal of pumped

out water complete in all respect.

Job 1 231,177      231,177       

7 RA-7 Collection of water sample from Tubewell,

transportation of water sample from site to

laboratory and performing chemical, physical and

arsenic analysis of water from approved water

testing Lab.

Each 2 6,000          12,000         

8 RA-8 Providing and fixing of M.S Cap as per drawing 

complete in all respect.

Each 1 1,355          1,355           

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

ROUGH COST ESTIMATE 

Bill No. 2.1: Installation of new Tube Well at Mandiala Water Works

Non MRS items
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Sr. 

No.
Ref. Description Unit Qty Rate

Amount

(Pak Rs.) 

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

ROUGH COST ESTIMATE 

Bill No. 2.1: Installation of new Tube Well at Mandiala Water Works

Non MRS items

9 RA-9 Supply and installation of Vetical Shaft Turbine 

Pump 2.0 Cusec with total pumping head 175 ft 

(53.35 m), Pump setting depth 90,  M.Steel 

Column pipe size 8 inch, stainless steel pump 

shaft, Bronze impellers, prime mover (SEM/DE) , 3 

phase, 50 Cycles,400 ± 5 % Volts, rating 60 HP, 

1450 RPM with Non- reverse rachet including 

Motor control Unit 60 HP, over/under Voltage 

relay, Phase reversal relay, Volt meter, Ampere 

meter, Indicating lights for all above relays, On . 

Off Push Buttons. All contained in a lockable Steel 

Cabinet. Moreover, Pump and motor efficicency 

should not be less than 80% and 90% 

respectively.

Each 1 6,796,000   6,796,000    

10 RA-10 Dosing pump to dose sodium hypochloritenwith

flowrate 08 1/hr max pressure 10 barg,

construction material pump head PVDF ,

diaphragm in PVDF/ PTFE, Lip valve in FPM,

sealing in EPDM, suction & delivery turbine in

Teflon , Robust potentiometer for flow rate setting,

IP 65 ON/OFF switch, with rated power as per

manufacture,220 volt Hz and IP65, including.

Chemical storage container with capacity 80 liters,

equipped with inlet and outlet connection,

Construction material PE or Plastic, for indoor

application. complete in all respect as directed by

the  Engineer Incharge.

Each 1 129,313      129,313       

11 RA-11 Providing, installing, testing and commissioning 4"

dia Pressure Gauge as per standard of ISO,

specification complete in all respect as directed by

the  Engineer Incharge.

Each 1 10,015 10,015

7,649,185    

7,649,185    

Total Rs.

Cost for Nos.1 

Page 32 of 312



A CIVIL WORKS

1 3/21b

Excavation in foundation ,bridges and other 

structures, including dagbelling ,dressing ,refilling 

around structure with excavated earth ,watering 

and ramming lead up to one chain (30 m) and lift 

up to 5 ft.(1.5 m).

b) in ordinary soil . 

1000Cft 0.452 9,892.45    4,466.44       

2 Filling , watering and ramming earth under floors:

3/15 i i) With surplus earth from foundation etc 1000Cft 0.298 5,620.55    1,674.87       

3/15 ii
ii) With new earth  from out side ,etc. lead upto 30 

m
1000Cft 0.124 12,394.60  1,530.86       

3 26/43

Spraying termite proofing by using liquid FMC/ 

Biflex/ Terminex Exin/ MsHextar or equivalent 

@specified suspension concenterate (SC), Mixing 

Ability-HEXTAR with Ratio (1:250) = 540 Sft or 

equivalent approved liquidapplying withshower and 

certificate will beprovidedby thecontractor for 10-

yearscomplete inall respect .as approved by the 

Engineer Incharge. 

 Sft 341.50 9.90           3,380.85       

4 6/5

Cement concrete plain including placing, 

compacting, finishing and curing complete 

(including screening and washing of stone 

aggregate):

(i) Ratio 1: 4:8

100 Cft 1.55 29,880.60  46,165.53     

5 7/4i

Pacca brick work in foundation and plinth in 

Cement, sand mortar:-

Ratio 1:6

100 Cft 2.45 31,808.90  78,011.33     

6 6/36

Providing and laying damp proof course of cement 

concrete 1:2: 4(using cement, sand and shingle), 

including bitumen coating :- (a) with one coat 

bitumen and one coat polythene sheet 500gauge.

i) 1½" thick (40 mm)  

100 Cft 0.60 9,316.95    5,590.17       

Qty. Unit

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

ROUGH COST ESTIMATES

Description
Sr.

No.

 Amount

(Rs.) 

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Bill No. 2.2  TUBEWELL ROOM

MRS ITEMS

  Rate 

(Rs.) 
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Qty. Unit

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

ROUGH COST ESTIMATES

Description
Sr.

No.

 Amount

(Rs.) 

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Bill No. 2.2  TUBEWELL ROOM

MRS ITEMS

  Rate 

(Rs.) 

7 6/38

Providing and laying vertical damp proof course 

with cement

sand plaster and bitumen coating:-(a) with one 

coat of bitumen and one coat of polythene sheet 

500 gauge: 

ii) Ratio 1:3 (b) ¾ " thick (20 mm) 

100 Sft 0.40 6,684.95    2,673.98       

8 7/30
Supplying and filling sand under floor; or plugging 

in wells. 
100 Cft 1.56 2,986.40    4,658.78       

9 7/5(i)
Pacca brick work in ground floor cement, sand 

mortar:-  Ratio  1:5 
100 Cft 4.50 34,955.90  157,257.86   

10 6/6ai(3c)

Providing and laying reinforced cement concrete 

(including prestressed concrete), using coarse 

sand and screened graded and washed aggregate, 

in required shape and design, including forms, 

moulds, shuttering, lifting, compacting, curing, 

rendering and finishing exposed surface, complete 

(but excluding the cost of steel reinforcement, its 

fabrication and placing in position, etc.):- 

(a) (i) Reinforced cement concrete in roof slab, 

beams, columns lintels, girders and other 

structural members laid in situ or precast laid in 

position, or prestressed members cast in situ, 

complete in all respects:- 

(3) (c) Type C (nominal mix  1: 2: 4) 
Per Cft 105.87 583.80       61,804.13     
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Qty. Unit

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

ROUGH COST ESTIMATES

Description
Sr.

No.

 Amount

(Rs.) 

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Bill No. 2.2  TUBEWELL ROOM

MRS ITEMS

  Rate 

(Rs.) 

11 6/6aii

Providing and laying reinforced cement concrete 

(including prestressed concrete), using coarse 

sand and screened graded and washed aggregate, 

in required shape and design, including forms, 

moulds, shuttering, lifting, compacting, curing, 

rendering and finishing exposed surface, complete 

(but excluding the cost of steel reinforcement, its 

fabrication  and placing in position, etc.):- 

(a)(ii) Reinforced cement concrete in slab of rafts / 

strip foundation, base slab of column and retaining 

walls; etc and other structural members other than 

those mentioned in. 5(a) (i) above not requiring 

form work (i.e. horizental shuttering) complete in all 

respects:

(3) Type C (nominal mix 1: 2: 4) 
Per Cft 16.63 473.65       7,878.39       

12 6/12c

Fabrication of mild steel reinforcement for cement 

concrete, including cutting, bending, laying in 

position, making joints and fastenings, including 

cost of binding wire and labour charges for binding 

of steel reinforcement (also includes removal of 

rust from bars):

('c) Deformed bars (Grade-60) 

100Kg 16.89 31,972.80  539,937.05   

13 10/15

 Providing and laying topping of cement concrete 

1:2:4, including surface finishing and dividing in 

panels:- 

(e) 2"(50 mm) thick 

100 Sft 0.96 9,610.85    9,226.42       

14 10/22a

1½" (40 mm) thick mosaic flooring, consisting of  

½ " (13 mm) mosaic topping of  one part of  

cement and marble powder in the ratio of  3:1 and 

two parts of  marble chips, laid  over 1"(25 mm) 

thick floor of  1:2:4 cement concrete,including 

rubbing and polishing complete with    finishing :-   

(b) using white cement 

100 Sft 1.41 22,122.50  31,082.11     

15 11/10
Cement plaster 3/8" (10 mm) thick under soffit of 

R.C.C. roof slabs only, upto 20' height. b) 1:3 100 Sft 1.55 3,933.95    6,097.62       
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Qty. Unit

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

ROUGH COST ESTIMATES

Description
Sr.

No.

 Amount

(Rs.) 

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Bill No. 2.2  TUBEWELL ROOM

MRS ITEMS

  Rate 

(Rs.) 

16 Cement plaster 1:4 upto 20' (6.00 m) height:- 

11/9c c) ¾" (20 mm) thick 100 Sft 4.12 4,720.80    19,449.70     

17 11/18a

Cement pointing struck joints, on walls, upto 20' 

(6.00 m) hiehgt:-

a) ratio 1:2

100Sft 5.76 3,843.70    22,151.24     

18 11/23a
Distempering:- 

a) new surface: i) iii) three coats 
100Sft 1.40 1,462.30    2,047.22       

19
Preparing surface and painting with emulsion 

paint:- 

13/31a a) first coat 100 Sft 4.12 1,297.25    5,344.67       

13/31b b) 2nd and each subsequent coat (Two coats) 100 Sft 4.12 2,010.60    8,283.67       

20 13/33a

Providing and applying weather shield paint of  

approved quality on external  surface of  building  

including preparation of surface,    application of  

primer complete in all  respect: 

a) new surface:   ii )  1st  coat

2nd coat

100 Sft 0.996 5,811.55    5,788.30       

21 25/42a

Providing and fixing steel windows using M.S. 

sheet (16 SWG) moulded tubular pipe 1½"x1½" 

(40x40mm) for frame and 1¼"x1¼" (30x30mm) for 

leaves including M.S. square bars ¼"x¼" (6x6 

mm) welded around each panel of frame, 5 mm 

thick glass panes fixed with double M.S. square 

tubular pipe 3/8"x3/8" (10x10mm) (22 SWG) 

beading with U' shaped rubber lining, brass fitting, 

holdfast, including painting three coats complete in 

all respects.  For openable panels fixed with wire           

gauze 24 SWG, 12x12 mesh and glass panes ¼" 

(6 mm) thick.

Sft 32.00 1,078.35    34,507.20     

22 23/62

 

Providing and fixing Chain Pulley Block of 5 ton 

capacity with 5 meter length of chain, as per 

required specifications complete in all respect and 

as approved by the Engineer Incharge.

Each 1.00 32,599.00  32,599.00     
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Qty. Unit

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

ROUGH COST ESTIMATES

Description
Sr.

No.

 Amount

(Rs.) 

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

MRS 1st Bi-

Annual 2023

Gujranwala

Chap#/Item#

Bill No. 2.2  TUBEWELL ROOM

MRS ITEMS

  Rate 

(Rs.) 

23 25/10

Small iron work, such as gusset plates, knees, 

bends stirrups, straps, rings, etc. including cutting, 

drilling,riveting, handling, assembling and fixing; 

but excluding erection in position.

100 Kg 2.67 43,082.25  115,079.38   

24 25/30

Providing and fixing single leef steel door  1-1/2" 

x1-1/2"  and 18 Gauge M.S sheet with 1-1/2" x1-

1/2" x1/ 4" squre pipe ,hold fast, hinges, earl, 

including paint as per drawing comlete in all 

respect and approved by the Engineer in-charge. `

Sft 32.00 2,006.05    64,193.60     

25 25/59

Providing and fixing M.S. grill fabricated with MS 

Square polished Vertical/horizontal Bars of 

specified size @ 6" c/c ' passed through punched 

holes in MS Patti of 1-1/4"x1/8" i/c the cost of 1-

1/4"x1/8'' MS patti  for Frame of windows and 

painting 3 coat complete in all respect as approved 

and directed by the Engineer Incharge.

(i) 3/8" Squar Bars 

Sft 32.00 913.10       29,219.20     

26 9/35iii

Providing and laying roof insulation, comprising of  

single layer of  tiles 9"x4½" x1½"  (225x113x40 

mm) grouted with cement sand mortar 1:3 laid 

over 2" (50 mm) thick earth (including mud plaster) 

over thermopore sheet, over polythene sheet 300 

gauge over a layer of  bitumen, complete in all 

respects: - 

iii) Thermopore sheet 1" (25 mm) thick

 100 Sft 1.24 16,782.35  20,810.11     

27 9/15 Khuras on roof 2'x2'x6" Each 2.00 918.75 1,837.50       

28

23/27(b)

23/38(i)(b)

23/39(i)(b)

Providing,laying, cutting, jointing,     P.V.C. pipe    

with `B' Class working pressure  pipe, including  

Bends,Tee ,etc as per drawing complete in all  

respects and dirrected by Engineer.

Rft 25.00         616.66         15,417            

TOTAL 1,338,164       
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Item

No.
  Description Qty. Unit

 Unit Rate

(Rs.) 

 Total

Amount (Rs.) 

MRS Items

1.0 WIRING AND ACCESSORIES

1.1 Wiring of light or fan point from switch board/dimmer to the point

with 3x1.5mm sq (P+N+E) PVC insulated single core stranded

cables in 25 mm PVC conduit/pipe concealed in walls, columns

and slabs including accessories, PVC box, 10 Amp. gang switch 1

or 2 way as required, one for each light or fan and installed as in

specifications complete in all respects.

10(c-ii)/24,

 3(iii)/24,

 14(i)/24,

 32(ii)/24

10      Each 3,560         35,600            

1.2 Circuit wiring from DB MCBs to gang switches board and from

switch board to switch board with 3x2.5mm sq (P+N+E) PVC

insulated single core stranded cables in 25mm PVC pipe/conduit

concealed in walls, columns and slabs as required complete in all

respects.

10(c-iii) 

/24,

3(iii)/24

4        Each 7,673         30,692            

1.3 The same as item No. 1.1(a) but from one light point to another

light point.

10(c-ii)/24,

3(iii)/24
8        Each 2,106         16,848            

1.4 10/13 Amp 3 pin universal flush mounting switch socket outlet

wired from DB MCBs to first outlet with 4mm sq (P+N+E) single

core cable stranded (away from switch board) in 25mm PVC

pipe/conduit concealed in walls, columns and slabs as required

complete in all respects.

10(c-

iv)/24, 

14(ii)/24, 

36(i)/24, 

3(iii)/24

2        Each 8,070         16,140            

1.5 The same as item No.1.4 but wiring from one socket outlet to

another socket outlet with 3x2.5mm sq (P+N+E) single core

stranded cable in 25mm PVC pipe/conduit concealed in walls,

columns and slabs as required complete in all respects.

10(c-

iii)/24,

3(iii)/24

2        Each 4,267         8,534              

1.6 20 Amp 3 pin universal flush mounting switch socket outlet wired

from DB MCBs to independent socket outlet with 3x6mm sq

(P+N+E) single core stranded cable (away from switchboard) in

25mm PVC pipe/conduit concealed in walls, columns and slabs

as required complete in all respects.

10(c-v)/24, 

3(iii)/24, 

36(ii)/24, 

14(ii)/24

4        Each 10,124       40,496            

2.0 POWER CABLE

2.1 Supply and erection of copper conductor cables for service

connection, in prelaid pipe/G.I. wire/trenches, etc. (rate for

cable only)

PVC insulated, PVC sheathed 4 core, 600/1000 volt non armoured

cable

a) 16 mm (7/0.064") (For DB-Tubewell Room)
13(c-viii) 

/24
500    Rft. 695            347,725          

b) 50 mm sq (19/0.072") (For Motor) 13(c-x)/25 660    Rft. 1,966         1,297,824       

c) 95 mm sq (37/0.083") (For 50 HP Motor) 13(c-x)/25 2,000 Rft. 4,019         8,037,700       

From Transformer to ATS/AMF, D.G set to ATS/AMF & ATS/AMF

to MPB

DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING AND

 RESIDENT SUPERVISION PACKAGE - II 

TUBEWELL - MC KAMOKE

ENGINEER'S COST ESTIMATE FOR ELECTRICAL WORKS (N-MRS ITEMS)
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Item

No.
  Description Qty. Unit

 Unit Rate

(Rs.) 

 Total

Amount (Rs.) 

DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING AND

 RESIDENT SUPERVISION PACKAGE - II 

TUBEWELL - MC KAMOKE

ENGINEER'S COST ESTIMATE FOR ELECTRICAL WORKS (N-MRS ITEMS)

2.3 Supply and erection of single core PVC insulated copper

conductor cables, in prelaid PVC pipe/M.S. conduit/G.I

pipe/wooden strip batten/wooden casing an capping/G.I.

wire/trenches (rate for cables only)

450/750 volts, PVC insulated:

a) 16 mm sq (7/0.064")

10(c-vii) 

/24 500    Rft. 226            113,225          

b) 25 mm sq (19/0.052")

10(c-viii) 

/24 660    Rft. 304            200,607          

3.0 ELECTRIC FAN

3.1 Providing and fixing Copper winded Exhaust fan with louver and

shutter made of Pak/Younas/G.F.C. i/c the cost of necessary cable

and hardware for connection from ceiling rose complete as

approved and directed by Engineer Incharge.

a) Steel body (18" Sweep)

102(b-ii) 

/24 2        Each 4,811         9,622              

10,155,013      TOTAL OF MRS ITEMS 
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Item

No.
  Description Qty. Unit

 Unit Rate

(Rs.) 

 Total

Amount (Rs.) 

N-MRS Items

Supply, stroage, installation, testing and commissioning of the

following items of work (unless specifically stated otherwise)

including all material, labour, tools, accessories, etc. required for

proper completion of each item as per specification, drawings and

as directed by the Engineer.

1.0    POWER CABLE

1.1 PVC insulated 450/750 Volt grade (Green - Yellow) unarmoured

copper cable laid direct in ground, pulled in PVC pipe already laid,

on surface of wall or cable trays etc. as required or as shown on

drawingsas earth continuity conductor (ECC/CPC).

(Imported copper shall be used. Verified documentary

evidence for source of copper & PVC shall be furnished prior

to manufacturing)

a) 1 core 50 mm
2 

2,000 Rft. 827            1,654,000       

b) 1 core 70 mm
2 

500    Rft. 1,141         570,500          

2.0    LIGHT FITTINGS AND FANS

Following LED Luminaries of suitable wattage make suitable for the

project requirements. Contractor to submit lighting design

calculation to determine the adequacy of the wattage and should

adjust the number of LEDs/wattage as per project lighting

requirements. The fitting shall be approved by the Engineer.

2.1    Light Fixture Type LED Batten Ceiling/surface mounted, 18W

complete in all respect with allied accessories . The fitting shall be

approved by the Engineer. 4        Each 3,804         15,216            

2.2    Light Fixture Type LED Batten Ceiling/surface mounted, 10W

above mirror in toilets complete in all respect with allied

accessories ma. The fitting shall be approved by the Engineer. 1        Each 2,679         2,679              

2.3    Wall bracket Light Fixture Type LED 12W energy saving lamp with

holder and complete in all respect with allied accessories. The

fitting shall be approved by the Engineer. 2        Each 5,376         10,752            

2.4    20W LED Water tight light fixture IP 65 complete in all respect

with all allied accessories. The fitting shall be approved by the

Engineer. 6        Each 22,368       134,208          

2.5    Smart Bright Highbay wide beam LED Luminaries 100W efficient

and reliable and all accessories/ components required for the

proper operation of the system. The luminaries shall be fully flexible

for future upgrades and easy replacements for maintenance

purposes. 
1        Each 34,140       34,140            

2.6    Wall Bracket fan 20" sweep make capacitor type,copper winding

complete with all required accessories etc.
2        Each 14,268       28,536            

3.0 uPVC PIPE

3.1 uPVC pipe conduit with accessories suitable for laying single/multi-

core cables.

a) 100 mm dia (Class-B) 660    Rft. 1,001         660,660          

DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING AND

 RESIDENT SUPERVISION PACKAGE - II 

TUBEWELL - MC KAMOKE

ENGINEER'S COST ESTIMATE FOR ELECTRICAL WORKS (N-MRS ITEMS)
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b) 100 mm dia (Class-D) 350    Rft. 1,441         504,350          

4.0 CABLE TRAYS

Perforated cable tray with cover (14 SWG & 16 SWG ) G.I Sheet

including installation accessories such as wall support bracket

assembly, saddles or straps secured with brass or cadmium nuts,

rawal plugs, bolts & washer, cable ladder for horizontal run of cable

as and provided specification or as required.

a) 150 mm x 75 mm 160    Rft. 1,399         223,840          

5.0 LV SWITCHGEAR PANEL/MAIN PANEL BOARD (MPB)

LV Switchgear Panel/Main Panel Board of 14 SWG, IP class

54/44 & RAL 7032 including I/C and O/G following electrical items,

foundation/base frame with all installation and operational

accessories as per site requirements, as per tender specifications

and drawings and as directed by the Engineer.

6.1 MPB 1        No. 1,494,616  1,494,616       

INCOMING

- 01 No. 200 Amps TP (Adj.) MCCB, RC= 36 kA,  Icu=100%Ics 

- 01 No. VSS  (07 position)

- 01 No. 0-600 Volts AC DIGITAL Voltmeter

- 03 Nos. 200/5 Amps Current Transformers

- 01 No. ASS (R-Y-B-OFF)

- 01 No. 0-200 Amps AC DIGITAL Ammeter

- 06 Nos. RYB and ON OFF TRIP LED  indication lights

-
14 SWG steel sheet Panel RAL 7032, IP= 54/44 and all other

accessories

OUTGOING

-

01 No. 160 Amp MCCB TP, (Adj.) RC=25KA , Icu=100%Ics

 (For Motor)

-

01 No. 100 Amp MCCB TP, (Adj.) RC=25KA , Icu=100%Ics

 (For PFI)

- 01 No. 32 Amp MCCB, TP, (Adj.) RC=25KA , Icu=100%Ics

- 01 No. 25 Amp MCCB, TP, (Adj.) RC=25KA , Icu=100%Ics

- 01 No. Spare 160 Amp MCCB TP, (Adj.) RC=25KA , Icu=100%Ics

- 01 No. Spare 40 Amp MCCB TP, (Adj.) RC=25 kA, Icu=100%Ics 

- 01 No. Space 160 Amp MCCB TP

- 01 No.  Panel light with limit switch

-

02 Nos. Exhaust fan 6" (copper) & Louver 8" sweep with

thermosttae relay and all accessories etc.

-

Electrolytic copper bus bar with electrical grade PVC mountings 3

for each, nuts, bolts and washers, control MCB etc. (400 Amps.

R+Y+B N, 50 Hz, 415 V, AC)

- All other accessories required for completion of the qulaity works
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-

Contractor shall submit the genuine certificate from the

manufacturer/authorized agent clear by indicating the project name

make/model/rating of MCCB, MCB, magnetic contactors, terminal

blocks and voltmeters/ ammeter alongwith warranties.

8.0 POWER FACTOR IMPROVEMENT PANEL (PFI)

14 SWG steel sheet clad IP 54 colour RAL 7032 powder coated

power factor improvement panel (PFI) including Cu busbar, heavy

duty incoming and outgoing circuit breaker to capacitor, magnetic

contactors, continuous digital p.f controller, on & off pushbuttons

etc. complete with all components/ accessories as per

specifications and drawings.

8.1 PFI - 40kVAR 

-
06 steps with continuous digital power factor and capacitor 

controller with all accessories etc. 1        No. 627,599     627,599          

- 01 No. Neutral/OFF/Auto selector switch

- 04 Nos. 10 kVAR capacitor 

- 04 Nos. 50A Magnetic contactor  (AC-3)

- 04 Nos. 32A MCCB, TP (Adj.) RC= 25 kA Circuit breaker 

- 08 Nos. Indication light - ( for magnetic contactor and phase)

- 08 Nos. Push Buttons (ON/OFF)

- 05 Nos. Auxiliary contractor (NO/NC)

- 01 No. Panel light with limit switch

-
02 No. Exhaust fan 6" & Louver 8" sweep with thermosttae relay

and all accessories etc.

-
14 SWG steel sheet Panel RAL 7032, IP= 54/44 and all other

accessories,

-

Electrolytic copper bus bar with electrical grade PVC mountings 3

for each, nuts, bolts and washers, control MCB etc. (400 Amps.

R+Y+B N, 50 Hz, 415 V, AC)

- All other accessories required for completion of the qulaity works

-

Contractor shall submit the genuine certificate from the

manufacturer/authorized agent clear by indicating the project name

make/model/rating of MCCB, MCB, magnetic contactors, terminal

blocks and voltmeters/ ammeter alongwith warranties.

9.0 EARTHING 

9.1    Earth point comprising of 10 ft. 5/8" dia. (16 mm dia) copper coated

M.S. rods driven in ground near each lighting control panel. The

earthing rods shall be completed with fixing clamps etc. 4        No. 25,691       102,764          

9.2    Bore type, earthing up to permanent water level/moist soil by

arrangement of earth pit/point comprising of concrete/ brickwork

housing with lifting cover 50mm perforated GI pipe, appropriate

bare copper stranded conductor as per details in drawing. The

earthing and bonding shall be complete with fixing clamps etc. & all

metal works shall be bonded to the proposed earthing network.
1        No. 189,888     189,888          

MATERIAL 

-
Drilling of earth bore 3" dia 100 ft. deep or up to permanent water

level.
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- Supply and installation of G.I pipe 2" dia 14 SWG to be installed in

pre-made bore including all accessories like tees, bends, sockets

etc. Pipe shall be connected to tinned copper spike as per detail

shown on drawing, complete in all respects.

- Supply and installation of tinned copper spike to be manufactured

as per detail shown on drawing. Spike shall be connected/screwed

at bottom of G.I pipe including all accessories like nuts and bolts

complete in all respect.

- Supply and installation of 70 mm
2

bare stranded electrolytic copper

conductor lead in prelaid G.I pipe and connected to tinned copper

spike as shown on drawing. 2 Nos. of leads to be installed including

all accessories like brass nuts, bolts, washers etc complete in all

respect.

- Supply and installation of tinned earth test link in earthing pit

consisting of copper plate (12"x2"x1/2") with fixing arrangement on

the wall of man hole including brass nuts, bolts washers lugs etc.

complete in all respect.

- Construction of earthing pit (manhole) of internal size 18"x18"x24"

deep with 9" thick brick wall with cement mortar, internal plaster 1:4,

RCC 4" thick cover with lifting hooks including all accessories

complete in all respect.

- Testing and commissioning of the earthing system alongwith all

testing accessories complete in all respect.

10.0 TRANSFORMER

As per

WAPDA

Specs.

Supply of 100 kVA, 11/0.415 kV Pole mounted transformer,

installtion marterial and all required allied accessories, 11kV

HT/LT Steel Poles, HT/LT Coductor, plateform, Civil Works, allied

hardwear complete with all respects. etc., as required for proper

completion of job as per WAPDA/DISCO standards. as per

WAPDA standards and practice. 1        No. 2,415,180  2,415,180       

8,668,928       

8,668,928       

- The cost of materials are inclusive of General Sales Tax (G.S.T)

-

-

TOTAL COST 

  Note:

The cost of security deposit and obtaining of 11 kV electrical connection with installation material from WAPDA/DISCOs shall be

finalized as per site requirement and the cost for the same is not included in the Estimate.

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different

manufacturers/suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of procurement

i.e. open tendering, limited quotations from prequalified manufacturers/suppliers or any other.

 TOTAL OF N-MRS ITEMS 
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Sr. 

No
Description

Outer 

Dia

(Rft)

No No
Length

(Rft)

Breadth

(Rft)

Height

(Rft)
Quantity Unit

1 Dismentling

(a) p.c.c road dismentling

 (90mm) o/d 0.250 1 1 26257 2.000 0.420 22,055.88 Cft

 (125mm) o/d 0.330 1 1 8844 2.000 0.420 7,428.96 Cft

 (180mm) o/d 0.500 1 1 9023 2.500 0.420 9,473.89 Cft

 (225mm) o/d 0.670 1 1 1535 2.500 0.420 1,611.23 Cft

 (315mm) o/d 0.830 1 1 182 3.000 0.420 228.69 Cft

 (355mm) o/d 1.000 1 1 91 3.000 0.420 114.35 Cft

Total 40,913.00 Cft

409.13 100 Cft

2 (b) Dismantling and removing R.C.C in road 

 (90mm) o/d 0.250 1 1 16709 2.000 0.670 22,390.06 Cft

 (125mm) o/d 0.330 1 1 5628 2.000 0.670 7,541.52 Cft

 (180mm) o/d 0.500 1 1 5742 2.500 0.670 9,617.43 Cft

 (225mm) o/d 0.670 1 1 977 2.500 0.670 1,635.64 Cft

 (315mm) o/d 0.830 1 1 116 3.000 0.670 232.16 Cft

 (355mm) o/d 1.000 1 1 58 3.000 0.670 116.08 Cft

Total 41,532.89 Cft

415.33 100 Cft

3 (b) Dismantling and removing road metalling.

 (90mm) o/d 0.09 1 1 2387 2.000 0.166 792.48 Cft

 (125mm) o/d 0.11 1 1 804 2.000 0.166 266.93 Cft

 (180mm) o/d 0.16 1 1 820 2.500 0.166 340.40 Cft

 (225mm) o/d 0.2 1 1 140 2.500 0.166 57.89 Cft

 (315mm) o/d 0.250 1 1 17 3.000 0.166 8.22 Cft

 (355mm) o/d 0.320 1 1 8 3.000 0.166 4.11 Cft

Total 1,470.03 Cft

14.70 100 Cft

4 (c)  Dismantling and removing road pavement

 (90mm) o/d 0.25 1 1 2387 2.000 0.830 3,962.42 Cft

 (125mm) o/d 0.33 1 1 804 2.000 0.830 1,334.64 Cft

 (180mm) o/d 0.5 1 1 820 2.500 0.830 1,702.02 Cft

 (225mm) o/d 0.67 1 1 140 2.500 0.830 289.46 Cft

 (315mm) o/d 0.830 1 1 17 3.000 0.830 41.09 Cft

 (355mm) o/d 1.000 1 1 8 3.000 0.830 20.54 Cft

Under p.c.c

 (90mm) o/d 0.250 1 1 26257 2.000 0.500 26,257.00 Cft

 (125mm) o/d 0.330 1 1 8844 2.000 0.500 8,844.00 Cft

 (180mm) o/d 0.500 1 1 9023 2.500 0.500 11,278.44 Cft

BILL NO. 1.1: Distribution Network of Rasul Nagar

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & 

MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road
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BILL NO. 1.1: Distribution Network of Rasul Nagar

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & 

MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

 (225mm) o/d 0.670 1 1 1535 2.500 0.500 1,918.13 Cft

 (315mm) o/d 0.830 1 1 182 3.000 0.500 272.25 Cft

 (355mm) o/d 1.000 1 1 91 3.000 0.500 136.13 Cft

Under R.c.c

 (90mm) o/d 0.250 1 1 16709 2.000 0.670 22,390.06 Cft

 (125mm) o/d 0.330 1 1 5628 2.000 0.670 7,541.52 Cft

 (180mm) o/d 0.500 1 1 5742 2.500 0.670 9,617.43 Cft

 (225mm) o/d 0.670 1 1 977 2.500 0.670 1,635.64 Cft

 (315mm) o/d 0.830 1 1 116 3.000 0.670 232.16 Cft

 (355mm) o/d 1.000 1 1 58 3.000 0.670 116.08 Cft

Total 97,589.01 Cft

975.89 100 Cft

5 (d)  Brick Dismantling

 (90mm) o/d 0.25 1 1 2387 2.000 4,774.00 Sft

 (125mm) o/d 0.33 1 1 804 2.000 1,608.00 Sft

 (180mm) o/d 0.5 1 1 820 2.500 2,050.63 Sft

 (225mm) o/d 0.67 1 1 140 2.500 348.75 Sft

 (315mm) o/d 0.830 1 1 17 3.000 49.50 Sft

 (355mm) o/d 1.000 1 1 8 3.000 24.75 Sft

Total 8,855.63 Sft

88.56 100 Sft

6 Excavation in foundation   

0 to 1.5m'  depth

 (90mm) o/d 0.25 1 1 47740 2.000 3.750 358,050.00 Cft

 (125mm) o/d 0.33 1 1 16080 2.000 3.830 123,172.80 Cft

 (180mm) o/d 0.5 1 1 16405 2.500 4.000 164,050.00 Cft

 (225mm) o/d 0.67 1 1 2790 2.500 4.140 28,876.50 Cft

 (315mm) o/d 0.83 1 1 330 3.000 4.330 4,286.70 Cft

 (355mm) o/d 1 1 1 165 3.000 4.500 2,227.50 Cft

Total 680,663.50 Cft

680.66 1000 Cft

7 Sand Filling

In Bed of pipe

 (90mm) o/d 0.25 1 1 47740 2.000 0.330 31,508.40 Cft

 (125mm) o/d 0.33 1 1 16080 2.000 0.330 10,612.80 Cft

 (180mm) o/d 0.5 1 1 16405 2.500 0.330 13,534.13 Cft

 (225mm) o/d 0.67 1 1 2790 2.500 0.330 2,301.75 Cft

 (315mm) o/d 0.83 1 1 330 3.000 0.330 326.70 Cft

 (355mm) o/d 1 1 1 165 3.000 0.330 163.35 Cft

Above pipe

Page 46 of 312



Sr. 

No
Description

Outer 

Dia

(Rft)

No No
Length

(Rft)

Breadth

(Rft)

Height

(Rft)
Quantity Unit

BILL NO. 1.1: Distribution Network of Rasul Nagar

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & 

MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

 (90mm) o/d 0.25 1 1 47740 2.000 1.000 95,480.00 Cft

 (125mm) o/d 0.33 1 1 16080 2.000 1.000 32,160.00 Cft

 (180mm) o/d 0.5 1 1 16405 2.500 1.000 41,012.50 Cft

 (225mm) o/d 0.67 1 1 2790 2.500 1.000 6,975.00 Cft

 (315mm) o/d 0.83 1 1 330 3.000 1.000 990.00 Cft

 (355mm) o/d 1 1 1 165 3.000 1.000 495.00 Cft

Total 235,559.63 Cft

235.56 1000 Cft

Above Pipe on Crossings

5% of all lines 1 1 4167 2.400 3.750 37,505.25 Cft

Total 273,064.88 Cft

2,730.65 100Cft

Compaction

37,505 Cft

37.51 1000Cft

8 Rehandling

Total Excavation Total (A) 680,663.50 Cft

Deductions

Sand Filling 273,064.88 Cft

Pipe volume

 (90mm) o/d 0.25 3.142 1/4 47740 0.295 0.295 3,262.99 Cft

 (125mm) o/d 0.33 3.142 1/4 16080 0.426 0.426 2,291.90 Cft

 (180mm) o/d 0.5 3.142 1/4 16405 0.590 0.590 4,485.08 Cft

 (225mm) o/d 0.67 3.142 1/4 2790 0.754 0.754 1,245.77 Cft

 (315mm) o/d 0.83 3.142 1/4 330 1.040 1.040 280.33 Cft

 (355mm) o/d 1 3.142 1/4 165 1.180 1.180 180.44 Cft

Total (B) 284,811.39 Cft

Total (A-B) 395,852.11 Cft

395.85 1000 Cft

284.81 1000 Cft

9 Transportation 965.47 1000 Cft

10 HDPE  Pipe SDR 21 PN8

Class -B

 (90mm) o/d 0.25  -  - 47740  -  - 47,740.00 Rft

Total 90 47,740.00 Rft

 (125mm) o/d 0.33  -  - 16080  -  - 16,080.00 Rft

Total 125 16,080.00 Rft

 (180mm) o/d 0.5  -  - 16405  -  - 16,405.00 Rft

Total 180 16,405.00 Rft

(225mm) o/d 0.67  -  - 2790  -  - 2,790.00 Rft

Total 225 2,790.00 Rft

 (315mm) o/d 0.83  -  - 330  -  - 330.00 Rft
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CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & 

MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

Total 315 330.00 Rft

 (355mm) o/d 1 165 165.00 Rft

Total 355 165.00 Rft

11 Thrust Block

Bends 80 1 2.00 2.000 2.000 640.00 Cft

Tees 32 1 2.00 2.000 2.000 256.00 Cft

Reducing Tee 12 1 2.00 2.000 2.000 96.00 Cft

Total (A) 992.00 Cft

Around Pipe

 (90mm) o/d 0.00 Cft

 (125mm) o/d 0.00 Cft

 (180mm) o/d 0.5 3.142 100 1.570 1.570 774.47 Cft

 (225mm) o/d 0.67 3.142 50 1.738 1.738 474.54 Cft

 (315mm) o/d 0.83 3.142 50 2.034 2.034 649.95 Cft

 (355mm) o/d 1 3.142 50 2.165 2.165 736.36 Cft

Deductions

pipe

 (90mm) o/d 0.25 3.142 - 1/4 0 0.295 0.295 0.00 Cft

 (125mm) o/d 0.33 3.142 - 1/4 0 0.426 0.426 0.00 Cft

 (180mm) o/d 0.5 3.142 - 1/4 100 0.590 0.590 -27.34 Cft

 (225mm) o/d 0.67 3.142 - 1/4 50 0.754 0.754 -22.33 Cft

 (315mm) o/d 0.83 3.142 - 1/4 50 1.040 1.040 -42.47 Cft

 (355mm) o/d 1 3.142 - 1/4 50 1.180 1.180 -54.68 Cft

Total (B) 2,488.51 Cft

Net Quantity (A+B) 3,480.51 Cft

34.81 100 Cft

12 Restoration of road

Carpeting

 (90mm) o/d 0.25 1 1 2387.00 2.000 4,774.00 Sft

 (125mm) o/d 0.33 1 1 804.00 2.000 1,608.00 Sft

 (180mm) o/d 0.5 1 1 820.25 2.500 2,050.63 Sft

 (225mm) o/d 0.67 1 1 139.50 2.500 348.75 Sft

 (315mm) o/d 0.83 1 1 16.50 3.000 49.50 Sft

 (355mm) o/d 1 1 1 8.25 3.000 24.75 Sft

Total 8,855.63 Sft

88.56 100Sft

14.79 100cft

13 Prime coat

 (90mm) o/d 0.25 1 1 2387.00 2.000 4,774.00 Sft

 (125mm) o/d 0.33 1 1 804.00 2.000 1,608.00 Sft

 (180mm) o/d 0.5 1 1 820.25 2.500 2,050.63 Sft

 (225mm) o/d 0.67 1 1 139.50 2.500 348.75 Sft

 (315mm) o/d 0.83 1 1 16.50 3.000 49.50 Sft

 (355mm) o/d 1 1 1 8.25 3.000 24.75 Sft

Total 8,855.63 Sft
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BILL NO. 1.1: Distribution Network of Rasul Nagar

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & 

MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

88.56 100Sft

14 Base 

 (90mm) o/d 0.25 1 1 2387 2.000 0.330 1,575.42 Cft

 (125mm) o/d 0.33 1 1 804 2.000 0.330 530.64 Cft

 (180mm) o/d 0.5 1 1 820 2.500 0.330 676.71 Cft

 (225mm) o/d 0.67 1 1 140 2.500 0.330 115.09 Cft

 (315mm) o/d 0.83 1 1 17 3.000 0.330 16.34 Cft

 (355mm) o/d 1 1 1 8 3.000 0.330 8.17 Cft

Total 2,922.37 Cft

29.22 100Cft

15  Sub base

 (90mm) o/d 0.25 1 1 2387 2.000 0.830 3,962.42 Cft

 (125mm) o/d 0.33 1 1 804 2.000 0.830 1,334.64 Cft

 (180mm) o/d 0.5 1 1 820 2.500 0.830 1,702.02 Cft

 (225mm) o/d 0.67 1 1 140 2.500 0.830 289.46 Cft

 (315mm) o/d 0.83 1 1 17 3.000 0.830 41.09 Cft

 (355mm) o/d 1 1 1 8 3.000 0.830 20.54 Cft

Under p.c.c

 (90mm) o/d 0.25 1 1 26257 2.000 0.500 26,257.00 Cft

 (125mm) o/d 0.33 1 1 8844 2.000 0.500 8,844.00 Cft

 (180mm) o/d 0.5 1 1 9023 2.500 0.500 11,278.44 Cft

 (225mm) o/d 0.67 1 1 1535 2.500 0.500 1,918.13 Cft

 (315mm) o/d 0.83 1 1 182 3.000 0.500 272.25 Cft

 (355mm) o/d 1 1 1 91 3.000 0.500 136.13 Cft

Under R.c.c

 (90mm) o/d 0.25 1 1 16709 2.000 0.670 22,390.06 Cft

 (125mm) o/d 0.33 1 1 5628 2.000 0.670 7,541.52 Cft

 (180mm) o/d 0.5 1 1 5742 2.500 0.670 9,617.43 Cft

 (225mm) o/d 0.67 1 1 977 2.500 0.670 1,635.64 Cft

 (315mm) o/d 0.83 1 1 116 3.000 0.670 232.16 Cft

 (355mm) o/d 1 1 1 58 3.000 0.670 116.08 Cft

Total 97,588.99 Cft

975.89 100Cft

878.30 100Cft

VALVE CHAMBERS

16 Excavation in foundation

upto1.5m.

Sluice Valve Cahamber 34 1 7.136 7.136 4.500 7,791.14 Cft

Air Valve Chamber 12 1 7.136 7.136 4.500 2,749.81 Cft

take 90% of (base and sub base) as sub base

Page 49 of 312



Sr. 

No
Description

Outer 

Dia

(Rft)

No No
Length

(Rft)

Breadth

(Rft)

Height

(Rft)
Quantity Unit

BILL NO. 1.1: Distribution Network of Rasul Nagar

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & 

MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

Washout Chamber 8 1 7.136 7.136 4.500 1,833.21 Cft

BFM+Garden hydrant chamber 14 1 7.136 7.136 4.500 3,208.12 Cft

Total 15,582.28 Cft

Total (A) 15.58 1000 Cft

above 1.5m.

Sluice Valve Cahamber 34 1 7.136 7.136 0.500 865.68 Cft

Air Valve Chamber 12 1 7.136 7.136 0.500 305.53 Cft

Washout Chamber 8 1 7.136 7.136 0.500 203.69 Cft

BFM+Garden hydrant chamber 14 1 7.136 7.136 0.500 356.46 Cft

Total 1,731.36 Cft

Total (B) 1.73 1000 Cft

Net Quantity (A+B) 17.31 1000 Cft

17 Rehandling

Sluice Valve Cahamber 34 1 25.000 0.830 4.500 3,174.75 Cft

Air Valve Chamber 12 1 25.000 0.830 4.500 1,120.50 Cft

Washout Chamber 8 1 25.000 0.830 4.500 747.00 Cft

BFM+Garden hydrant chamber 14 1 25.000 0.830 4.500 1,307.25 Cft

Total 6,349.50 Cft

6.350 1000 Cft

18 Transportation of Earth

Excavation 17,313.64 Cft

Deduction

sand -180.60 Cft

Rehandling Total 17,133.04 Cft

17.13 1000 Cft

19 Plain Cement concrete

1:4:8 In Bed 

Sluice Valve Cahamber 34 1 6.150 6.150 0.500 642.98 Cft

Air Valve Chamber 12 1 6.150 6.150 0.500 226.94 Cft

Washout Chamber 8 1 6.150 6.150 0.500 151.29 Cft

BFM+Garden hydrant chamber 14 1 6.150 6.150 0.500 264.76 Cft

Total 1,285.97 Cft

12.86 100 Cft

1:2:4 under valves

Sluice Valve Cahamber 34 1 1.394 0.500 0.984 23.32 Cft

Air Valve Chamber 12 1 1.394 0.500 0.984 8.23 Cft

Washout Chamber 8 1 1.394 0.500 0.984 5.49 Cft

BFM+Garden hydrant chamber 14 3 1.394 0.500 0.984 28.81 Cft

Indication Posts 68 1 1.760 0.984 0.492 57.94 Cft

 - do 68 1 0.738 0.250 0.984 12.35 Cft

Page 50 of 312



Sr. 

No
Description

Outer 

Dia

(Rft)

No No
Length

(Rft)

Breadth

(Rft)

Height

(Rft)
Quantity Unit

BILL NO. 1.1: Distribution Network of Rasul Nagar

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & 

MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

Total 136.14 Cft

1.36 100 Cft

                                                                                                                               

20 Pacca brick work other than 

building 

1st Step

Sluice Valve Cahamber 34 1 20.178 1.108 0.500 380.07 Cft

Air Valve Chamber 12 1 20.178 1.108 0.500 134.14 Cft

Washout Chamber 8 1 20.178 1.108 0.500 89.43 Cft

BFM+Garden hydrant chamber 14 1 20.178 1.108 0.500 156.50 Cft

Sluice Valve Cahamber 34 1 18.700 0.738 4.429 2,078.18 Cft

Air Valve Chamber 12 1 18.700 0.738 4.429 733.47 Cft

Washout Chamber 8 1 18.700 0.738 4.429 488.98 Cft

BFM+Garden hydrant chamber 14 1 18.700 0.738 4.429 855.72 Cft

Total 4,916.49 Cft

49.16 100 Cft

21 Angle Iron Step

Sluice Valve Cahamber 34 4  -  -  - 136.00 Nos

Air Valve Chamber 12 4  -  -  - 48.00 Nos

Washout Chamber 8 4  -  -  - 32.00 Nos

BFM+Garden hydrant chamber 14 4  -  -  - 56.00 Nos

Total 272.00 Nos

22 ½" (13 mm) thick Cement plaster 

1:3 

Sluice Valve Cahamber 34 2 15.748  - 4.921 5,269.72 Sft

Air Valve Chamber 12 2 15.748  - 4.921 1,859.90 Sft

Washout Chamber 8 2 15.748  - 4.921 1,239.93 Sft

BFM+Garden hydrant chamber 14 2 15.748  - 4.921 2,169.89 Sft

Total 10,539.44 Sft

105.394 100 Sft

24 RCC top slab

Sluice Valve Cahamber 34 1 5.413 5.413 0.500 498.11 Cft

Air Valve Chamber 12 1 5.413 5.413 0.500 175.80 Cft

Washout Chamber 8 1 5.413 5.413 0.500 117.20 Cft

BFM+Garden hydrant chamber 14 1 5.413 5.413 0.500 205.10 Cft

Total ( A ) 996.21 Cft

Deductions

Manhole covers

Sluice Valve Cahamber 34 0.785 2.132 2.132 0.500 60.66 Cft

Air Valve Chamber 12 0.785 2.132 2.132 0.500 21.41 Cft

Washout Chamber 8 0.785 2.132 2.132 0.500 14.27 Cft

BFM+Garden hydrant chamber 14 0.785 2.132 2.132 0.500 24.98 Cft

Total ( B ) 121.32 Cft
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No No
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(Rft)
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(Rft)
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Quantity Unit

BILL NO. 1.1: Distribution Network of Rasul Nagar

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & 

MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

Net quantity (A-B) 874.89 Cft

Say 875 Cft

25 Steel

74,213.6 kgs

Say 745.00 100 kg

26 Sand filling under floor

Sluice Valve Cahamber 34 1 4.000 4.000 0.166 90.30 Cft

Air Valve Chamber 12 1 4.000 4.000 0.166 31.87 Cft

Washout Chamber 8 1 4.000 4.000 0.166 21.25 Cft

BFM+Garden hydrant chamber 14 1 4.000 4.000 0.166 37.18 Cft

Total 180.60 Cft

1.81 100 Cft

27 Brick on edge flooring

Sluice Valve Cahamber 34 1 4.000 4.000 544.00 Sft

Air Valve Chamber 12 1 4.000 4.000 192.00 Sft

Washout Chamber 8 1 4.000 4.000 128.00 Sft

BFM+Garden hydrant chamber 14 1 4.000 4.000 224.00 Sft

Total 1,088.00 Sft

10.88 100 Sft

28 Manhole cover

Sluice Valve Cahamber 34 1  -  -  - 34.00 Nos

Air Valve Chamber 12 1  -  -  - 12.00 Nos

Washout Chamber 8 1  -  -  - 8.00 Nos

BFM+Garden hydrant chamber 14 1  -  -  - 14.00 Nos

Total 68.00 Nos

29 Sluice Valves

 (90mm) o/d 15  -  -  -  - 15.00 Nos

 (125mm) o/d 5  -  -  -  - 5.00 Nos

 (180mm) o/d 5  -  -  -  - 5.00 Nos

 (225mm) o/d 3  -  -  -  - 3.00 Nos

 (315mm) o/d 3  -  -  -  - 3.00 Nos

 (355mm) o/d 3 3.00 Nos

Total 34.00 Nos

30 Air Valves

 (90mm) o/d 5  -  -  -  - 5.00 Nos

 (125mm) o/d 2  -  -  -  - 2.00 Nos

 (180mm) o/d 2  -  -  -  - 2.00 Nos

 (225mm) o/d 1  -  -  -  - 1.00 Nos

 (315mm) o/d 1  -  -  -  - 1.00 Nos

 (355mm) o/d 1 1.00 Nos

Total 12.00 Nos

31 Fire Hydrants 12.00 Nos

 Total concrete =42407.8 Cft1.75 kg / cft
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(Rft)
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BILL NO. 1.1: Distribution Network of Rasul Nagar

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & 

MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

32 Quantity of Crush aggregate for Carriage

Description BOQ Item Quantity Unit Factor Quantity of Crush

Pipe Line

(f) Nominal Ratio 1: 2: 4 35 100 Cft 0.88 30.63 100 Cft

  base 29 100 Cft 29.22 100 Cft

asphalt (restoration) 15 100 Cft 14.79 100 cft

Chambers

(h) Nominal Ratio 1: 4: 8 13 100 Cft 0.94 12.09 100 Cft

(f) Nominal Ratio 1: 2: 4 824 100 Cft 0.88 725.52 100 Cft

(2) Type B (nominal mix 1: 1½: 3) 9 100 Cft 0.84 7.35 100Cft

Total 819.60 100 Cft

Say 820 100 Cft

33 Recovery of steel obtained from 

dismentalling.

38,591.1 kgs

Say 38,600 kg

0.91 kg / cft  Total concrete =42407.8 Cft
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Sr. 

No
Description

Outer 

Dia

(Rft)

No No
Length

(Rft)

Breadth

(Rft)

Height

(Rft)
Quantity Unit

1 Dismentling

(a) p.c.c road dismentling

 (90mm) o/d 0.250 1 1 14889 2.000 0.420 12,506.34 Cft

 (125mm) o/d 0.330 1 1 3069 2.000 0.420 2,577.96 Cft

 (180mm) o/d 0.500 1 1 7582 2.500 0.420 7,960.84 Cft

 (225mm) o/d 0.670 1 1 814 2.500 0.420 854.70 Cft

 (315mm) o/d 0.830 1 1 363 3.000 0.420 457.38 Cft

 (355mm) o/d 1.000 1 1 91 3.000 0.420 114.35 Cft

Total 24,471.57 Cft

244.72 100 Cft

2 (b) Dismantling and removing R.C.C in road 

 (90mm) o/d 0.250 1 1 9475 2.000 0.670 12,695.83 Cft

 (125mm) o/d 0.330 1 1 1953 2.000 0.670 2,617.02 Cft

 (180mm) o/d 0.500 1 1 4825 2.500 0.670 8,081.46 Cft

 (225mm) o/d 0.670 1 1 518 2.500 0.670 867.65 Cft

 (315mm) o/d 0.830 1 1 231 3.000 0.670 464.31 Cft

 (355mm) o/d 1.000 1 1 58 3.000 0.670 116.08 Cft

Total 24,842.35 Cft

248.42 100 Cft

3 (b) Dismantling and removing road metalling.

 (90mm) o/d 0.09 1 1 1354 2.000 0.166 449.36 Cft

 (125mm) o/d 0.11 1 1 279 2.000 0.166 92.63 Cft

 (180mm) o/d 0.16 1 1 689 2.500 0.166 286.04 Cft

 (225mm) o/d 0.2 1 1 74 2.500 0.166 30.71 Cft

 (315mm) o/d 0.250 1 1 33 3.000 0.166 16.43 Cft

 (355mm) o/d 0.320 1 1 8 3.000 0.166 4.11 Cft

Total 879.28 Cft

8.79 100 Cft

4 (c)  Dismantling and removing road pavement

 (90mm) o/d 0.25 1 1 1354 2.000 0.830 2,246.81 Cft

 (125mm) o/d 0.33 1 1 279 2.000 0.830 463.14 Cft

 (180mm) o/d 0.5 1 1 689 2.500 0.830 1,430.19 Cft

 (225mm) o/d 0.67 1 1 74 2.500 0.830 153.55 Cft

 (315mm) o/d 0.830 1 1 33 3.000 0.830 82.17 Cft

 (355mm) o/d 1.000 1 1 8 3.000 0.830 20.54 Cft

under p.c.c

 (90mm) o/d 0.250 1 1 14889 2.000 0.500 14,888.50 Cft

 (125mm) o/d 0.330 1 1 3069 2.000 0.500 3,069.00 Cft

 (180mm) o/d 0.500 1 1 7582 2.500 0.500 9,477.19 Cft

BILL NO. 1.2: Distribution Network of Mandiala Road

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road
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(Rft)
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(Rft)
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BILL NO. 1.2: Distribution Network of Mandiala Road

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

 (225mm) o/d 0.670 1 1 814 2.500 0.500 1,017.50 Cft

 (315mm) o/d 0.830 1 1 363 3.000 0.500 544.50 Cft

 (355mm) o/d 1.000 1 1 91 3.000 0.500 136.13 Cft

under R.c.c

 (90mm) o/d 0.250 1 1 9475 2.000 0.670 12,695.83 Cft

 (125mm) o/d 0.330 1 1 1953 2.000 0.670 2,617.02 Cft

 (180mm) o/d 0.500 1 1 4825 2.500 0.670 8,081.46 Cft

 (225mm) o/d 0.670 1 1 518 2.500 0.670 867.65 Cft

 (315mm) o/d 0.830 1 1 231 3.000 0.670 464.31 Cft

 (355mm) o/d 1.000 1 1 58 3.000 0.670 116.08 Cft

Total 58,371.57 Cft

583.72 100 Cft

5 (d)  Brick Dismantling

 (90mm) o/d 0.25 1 1 1354 2.000 2,707.00 Sft

 (125mm) o/d 0.33 1 1 279 2.000 558.00 Sft

 (180mm) o/d 0.5 1 1 689 2.500 1,723.13 Sft

 (225mm) o/d 0.67 1 1 74 2.500 185.00 Sft

 (315mm) o/d 0.830 1 1 33 3.000 99.00 Sft

 (355mm) o/d 1.000 1 1 8 3.000 24.75 Sft

Total 5,296.88 Sft

52.97 100 Sft

6 Excavation in foundation   

0 to 1.5m'  depth

 (90mm) o/d 0.25 1 1 27070 2.000 3.750 203,025.00 Cft

 (125mm) o/d 0.33 1 1 5580 2.000 3.383 37,754.28 Cft

 (180mm) o/d 0.5 1 1 13785 2.500 4.000 137,850.00 Cft

 (225mm) o/d 0.67 1 1 1480 2.500 4.140 15,318.00 Cft

 (315mm) o/d 0.83 1 1 660 3.000 4.330 8,573.40 Cft

 (355mm) o/d 1 1 1 165 3.000 4.500 2,227.50 Cft

Total 404,748.18 Cft

404.75 1000 Cft

7 Sand Filling

In Bed of pipe

 (90mm) o/d 0.25 1 1 27070 2.000 0.330 17,866.20 Cft

 (125mm) o/d 0.33 1 1 5580 2.000 0.330 3,682.80 Cft

 (180mm) o/d 0.5 1 1 13785 2.500 0.330 11,372.63 Cft

 (225mm) o/d 0.67 1 1 1480 2.500 0.330 1,221.00 Cft

 (315mm) o/d 0.83 1 1 660 3.000 0.330 653.40 Cft

 (355mm) o/d 1 1 1 165 3.000 0.330 163.35 Cft

Above pipe
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BILL NO. 1.2: Distribution Network of Mandiala Road

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

 (90mm) o/d 0.25 1 1 27070 2.000 1.000 54,140.00 Cft

 (125mm) o/d 0.33 1 1 5580 2.000 1.000 11,160.00 Cft

 (180mm) o/d 0.5 1 1 13785 2.500 1.000 34,462.50 Cft

 (225mm) o/d 0.67 1 1 1480 2.500 1.000 3,700.00 Cft

 (315mm) o/d 0.83 1 1 660 3.000 1.000 1,980.00 Cft

 (355mm) o/d 1 1 1 165 3.000 1.000 495.00 Cft

Above Pipe on Crossings

5% of all lines 1 1 2429 2.400 3.750 21,858.75 Cft

Total 162,755.63 Cft

1,627.56 100Cft

Compaction

21,859 Cft

21.86 1000Cft

8 Rehandling

Total Excavation Total (A) 404,748.18 Cft

Deductions

Sand Filling 162,755.63 Cft

Pipe volume

 (90mm) o/d 0.25 3.142 1/4 27070 0.295 0.295 1,850.21 Cft

 (125mm) o/d 0.33 3.142 1/4 5580 0.426 0.426 795.32 Cft

 (180mm) o/d 0.5 3.142 1/4 13785 0.590 0.590 3,768.78 Cft

 (225mm) o/d 0.67 3.142 1/4 1480 0.754 0.754 660.84 Cft

 (315mm) o/d 0.83 3.142 1/4 660 1.040 1.040 560.66 Cft

 (355mm) o/d 1 3.142 1/4 165 1.180 1.180 180.44 Cft

Total (B) 170,571.88 Cft

Total (A-B) 234,176.30 Cft

Say 234.18 1000 Cft

9 Transportation 638.92 1000 Cft

10 HDPE  Pipe SDR 21 PN8

Class -B

 (90mm) o/d 0.25  -  - 27070  -  - 27,070.00 Rft

Total 90 27,070.00 Rft

 (125mm) o/d 0.33  -  - 5580  -  - 5,580.00 Rft

Total 125 5,580.00 Rft

 (180mm) o/d 0.5  -  - 13785  -  - 13,785.00 Rft

Total 180 13,785.00 Rft

(225mm) o/d 0.67  -  - 1480  -  - 1,480.00 Rft

Total 225 1,480.00 Rft

 (315mm) o/d 0.83  -  - 660  -  - 660.00 Rft

Total 315 660.00 Rft

 (355mm) o/d 1 165 165.00 Rft

Total 355 165.00 Rft

11 Thrust Block
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BILL NO. 1.2: Distribution Network of Mandiala Road

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

Bends 50 1 2.00 2.000 2.000 400.00 Cft

Tees 20 1 2.00 2.000 2.000 160.00 Cft

Reducing Tee 10 1 2.00 2.000 2.000 80.00 Cft

Total (A) 640.00 Cft

Around Pipe

 (90mm) o/d 0.00 Cft

 (125mm) o/d 0.00 Cft

 (180mm) o/d 0.5 3.142 100 1.570 1.570 774.47 Cft

 (225mm) o/d 0.67 3.142 50 1.738 1.738 474.54 Cft

 (315mm) o/d 0.83 3.142 50 2.034 2.034 649.95 Cft

 (355mm) o/d 1 3.142 50 2.165 2.165 736.36 Cft

Deductions

pipe

 (90mm) o/d 0.25 3.142 - 1/4 0 0.295 0.295 0.00 Cft

 (125mm) o/d 0.33 3.142 - 1/4 0 0.426 0.426 0.00 Cft

 (180mm) o/d 0.5 3.142 - 1/4 100 0.590 0.590 -27.34 Cft

 (225mm) o/d 0.67 3.142 - 1/4 50 0.754 0.754 -22.33 Cft

 (315mm) o/d 0.83 3.142 - 1/4 50 1.040 1.040 -42.47 Cft

 (355mm) o/d 1 3.142 - 1/4 50 1.180 1.180 -54.68 Cft

Total (B) 2,488.51 Cft

Net Quantity (A+B) 3,128.51 Cft

31.29 100 Cft

13 Prime coat

 (125mm) o/d 0.33 1 1 1353.50 2.000 2,707.00 Sft

 (180mm) o/d 0.5 1 1 279.00 2.000 558.00 Sft

 (225mm) o/d 0.67 1 1 689.25 2.500 1,723.13 Sft

 (315mm) o/d 0.83 1 1 74.00 2.500 185.00 Sft

 (355mm) o/d 1 1 1 33.00 3.000 99.00 Sft

Above Pipe on Crossings 0 1 1 8.25 3.000 24.75 Sft

Total 5,296.88 Sft

52.97 100Sft

14 Base 

 (90mm) o/d 0.25 1 1 1354 2.000 0.330 893.31 Cft

 (125mm) o/d 0.33 1 1 279 2.000 0.330 184.14 Cft

 (180mm) o/d 0.5 1 1 689 2.500 0.330 568.63 Cft

 (225mm) o/d 0.67 1 1 74 2.500 0.330 61.05 Cft

 (315mm) o/d 0.83 1 1 33 3.000 0.330 32.67 Cft

 (355mm) o/d 1 1 1 8 3.000 0.330 8.17 Cft

Total 1,747.97 Cft

17.48 100Cft

15 Sub base

 (90mm) o/d 0.25 1 1 1354 2.000 0.830 2,246.81 Cft

 (125mm) o/d 0.33 1 1 279 2.000 0.830 463.14 Cft
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BILL NO. 1.2: Distribution Network of Mandiala Road

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

 (180mm) o/d 0.5 1 1 689 2.500 0.830 1,430.19 Cft

 (225mm) o/d 0.67 1 1 74 2.500 0.830 153.55 Cft

 (315mm) o/d 0.83 1 1 33 3.000 0.830 82.17 Cft

 (355mm) o/d 1 1 1 8 3.000 0.830 20.54 Cft

Under p.c.c

 (90mm) o/d 0.25 1 1 14889 2.000 0.500 14,888.50 Cft

 (125mm) o/d 0.33 1 1 3069 2.000 0.500 3,069.00 Cft

 (180mm) o/d 0.5 1 1 7582 2.500 0.500 9,477.19 Cft

 (225mm) o/d 0.67 1 1 814 2.500 0.500 1,017.50 Cft

 (315mm) o/d 0.83 1 1 363 3.000 0.500 544.50 Cft

 (355mm) o/d 1 1 1 91 3.000 0.500 136.13 Cft

Under R.c.c

 (90mm) o/d 0.25 1 1 9475 2.000 0.670 12,695.83 Cft

 (125mm) o/d 0.33 1 1 1953 2.000 0.670 2,617.02 Cft

 (180mm) o/d 0.5 1 1 4825 2.500 0.670 8,081.46 Cft

 (225mm) o/d 0.67 1 1 518 2.500 0.670 867.65 Cft

 (315mm) o/d 0.83 1 1 231 3.000 0.670 464.31 Cft

 (355mm) o/d 1 1 1 58 3.000 0.670 116.08 Cft

Total 58,371.57 Cft

583.72 100Cft

525.34 100Cft

 

VALVE CHAMBERS

16 Excavation in foundation

upto1.5m.

Sluice Valve Cahamber 25 1 7.136 7.136 4.921 6,264.74 Cft

Air Valve Chamber 12 1 7.136 7.136 4.921 3,007.08 Cft

Washout Chamber 7 1 7.136 7.136 4.921 1,754.13 Cft

BFM+Garden hydrant chamber 11 1 7.136 7.136 4.921 2,756.49 Cft

Total 13,782.44 Cft

Total (A) 13.78 1000 Cft

above 1.5m.

Sluice Valve Cahamber 25 1 7.136 7.136 0.500 636.53 Cft

Air Valve Chamber 12 1 7.136 7.136 0.500 305.53 Cft

Washout Chamber 7 1 7.136 7.136 0.500 178.23 Cft

BFM+Garden hydrant chamber 11 1 7.136 7.136 0.500 280.07 Cft

Total 1,400.36 Cft

Total (B) 1.40 1000 Cft

Net Quantity (A+B) 15.18 1000 Cft

take 90% of (base and sub base) as sub base
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BILL NO. 1.2: Distribution Network of Mandiala Road

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

17 Rehandling

Sluice Valve Cahamber 25 1 25.000 0.830 4.921 2,552.77 Cft

Air Valve Chamber 12 1 25.000 0.830 4.921 1,225.33 Cft

Washout Chamber 7 1 25.000 0.830 4.921 714.78 Cft

BFM+Garden hydrant chamber 11 1 25.000 0.830 4.921 1,123.22 Cft

Total 5,616.10 Cft

5.616 1000 Cft

18 Transportation of Earth

Excavation 20,798.90 Cft

Deduction

Rehandling -146.08 Cft

Total 20,652.82 Cft

20.65 1000 Cft

19 Plain Cement concrete

1:4:8 In Bed 

Sluice Valve Cahamber 25 1 6.150 6.150 0.500 472.78 Cft

Air Valve Chamber 12 1 6.150 6.150 0.500 226.94 Cft

Washout Chamber 7 1 6.150 6.150 0.500 132.38 Cft

BFM+Garden hydrant chamber 11 1 6.150 6.150 0.500 208.02 Cft

Total 1,040.12 Cft

10.40 100 Cft

1:2:4 under valves

Sluice Valve Cahamber 25 1 1.394 0.500 0.984 17.15 Cft

Air Valve Chamber 12 1 1.394 0.500 0.984 8.23 Cft

Washout Chamber 7 1 1.394 0.500 0.984 4.80 Cft

BFM+Garden hydrant chamber 11 3 1.394 0.500 0.984 22.63 Cft

Indication Posts 55 1 1.760 0.984 0.492 46.86 Cft

 - do 55 1 0.738 0.250 0.984 9.99 Cft

Total 109.66 Cft

1.10 100 Cft

                                                                                                                               

20 Pacca brick work other than 

building 

1st Step

Sluice Valve Cahamber 25 1 20.178 1.108 0.500 279.47 Cft

Air Valve Chamber 12 1 20.178 1.108 0.500 134.14 Cft

Washout Chamber 7 1 20.178 1.108 0.500 78.25 Cft

BFM+Garden hydrant chamber 11 1 20.178 1.108 0.500 122.96 Cft

Sluice Valve Cahamber 25 1 18.700 0.738 4.429 1,528.07 Cft

Air Valve Chamber 12 1 18.700 0.738 4.429 733.47 Cft

Washout Chamber 7 1 18.700 0.738 4.429 427.86 Cft

BFM+Garden hydrant chamber 11 1 18.700 0.738 4.429 672.35 Cft

Page 59 of 312



Sr. 

No
Description

Outer 

Dia

(Rft)

No No
Length

(Rft)

Breadth

(Rft)

Height

(Rft)
Quantity Unit

BILL NO. 1.2: Distribution Network of Mandiala Road

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

Total 3,976.57 Cft

39.77 100 Cft

21 Angle Iron Step

Sluice Valve Cahamber 25 4  -  -  - 100.00 Nos

Air Valve Chamber 12 4  -  -  - 48.00 Nos

Washout Chamber 7 4  -  -  - 28.00 Nos

BFM+Garden hydrant chamber 11 4  -  -  - 44.00 Nos

Total 220.00 Nos

22 ½" (13 mm) thick Cement plaster 

1:3 

Sluice Valve Cahamber 25 2 15.748  - 4.921 3,874.80 Sft

Air Valve Chamber 12 2 15.748  - 4.921 1,859.90 Sft

Washout Chamber 7 2 15.748  - 4.921 1,084.94 Sft

BFM+Garden hydrant chamber 11 2 15.748  - 4.921 1,704.91 Sft

Total 8,524.55 Sft

85.246 100 Sft

24 RCC top slab

Sluice Valve Cahamber 25 1 5.413 5.413 0.500 366.26 Cft

Air Valve Chamber 12 1 5.413 5.413 0.500 175.80 Cft

Washout Chamber 7 1 5.413 5.413 0.500 102.55 Cft

BFM+Garden hydrant chamber 11 1 5.413 5.413 0.500 161.15 Cft

Total ( A ) 805.76 Cft

Deductions

Manhole covers

Sluice Valve Cahamber 25 0.785 2.132 2.132 0.500 44.60 Cft

Air Valve Chamber 12 0.785 2.132 2.132 0.500 21.41 Cft

Washout Chamber 7 0.785 2.132 2.132 0.500 12.49 Cft

BFM+Garden hydrant chamber 11 0.785 2.132 2.132 0.500 19.62 Cft

Total ( B ) 98.12 Cft

Net quantity (A-B) 707.64 Cft

Say 708 Cft

25 Steel

44,712.5 kgs

Say 450.00 100 kg

26 Sand filling under floor

Sluice Valve Cahamber 25 1 4.000 4.000 0.166 66.40 Cft

Air Valve Chamber 12 1 4.000 4.000 0.166 31.87 Cft

Washout Chamber 7 1 4.000 4.000 0.166 18.59 Cft

BFM+Garden hydrant chamber 11 1 4.000 4.000 0.166 29.22 Cft

Total 146.08 Cft

 Total concrete =25550.0 Cft1.75 kg / cft
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Sr. 

No
Description

Outer 

Dia

(Rft)

No No
Length

(Rft)

Breadth

(Rft)

Height

(Rft)
Quantity Unit

BILL NO. 1.2: Distribution Network of Mandiala Road

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

1.46 100 Cft

27 Brick on edge flooring

Sluice Valve Cahamber 25 1 4.000 4.000 400.00 Sft

Air Valve Chamber 12 1 4.000 4.000 192.00 Sft

Washout Chamber 7 1 4.000 4.000 112.00 Sft

BFM+Garden hydrant chamber 11 1 4.000 4.000 176.00 Sft

Total 880.00 Sft

8.80 100 Sft

28 Manhole cover

Sluice Valve Cahamber 25 1  -  -  - 25.00 Nos

Air Valve Chamber 12 1  -  -  - 12.00 Nos

Washout Chamber 7 1  -  -  - 7.00 Nos

BFM+Garden hydrant chamber 11 1  -  -  - 11.00 Nos

Total 55.00 Nos

29 Sluice Valves

 (90mm) o/d 9  -  -  -  - 9.00 Nos

 (125mm) o/d 2  -  -  -  - 2.00 Nos

 (180mm) o/d 5  -  -  -  - 5.00 Nos

 (225mm) o/d 3  -  -  -  - 3.00 Nos

 (315mm) o/d 3  -  -  -  - 3.00 Nos

 (355mm) o/d 3 3.00 Nos

Total 25.00 Nos

30 Air Valves

 (90mm) o/d 3  -  -  -  - 3.00 Nos

 (125mm) o/d 1  -  -  -  - 1.00 Nos

 (180mm) o/d 2  -  -  -  - 2.00 Nos

 (225mm) o/d 1  -  -  -  - 1.00 Nos

 (315mm) o/d 1  -  -  -  - 1.00 Nos

 (355mm) o/d 1 1.00 Nos

Total 9.00 Nos

31 Fire Hydrants 9.00 Nos

32 Quantity of Crush aggregate for Carriage

Description BOQ Item Quantity Unit Factor Quantity of Crush

Pipe Line

(f) Nominal Ratio 1: 2: 4 31 100 Cft 0.88 27.53 100 Cft

  base 17 100 Cft 17.48 100 Cft

asphalt (restoration) 9 100 Cft 9.00 100 cft

Chambers

(h) Nominal Ratio 1: 4: 8 10 100 Cft 0.94 9.78 100 Cft

(f) Nominal Ratio 1: 2: 4 493 100 Cft 0.88 433.96 100 Cft

(2) Type B (nominal mix 1: 1½: 3) 7 100 Cft 0.84 5.94 100Cft
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Sr. 

No
Description

Outer 

Dia

(Rft)

No No
Length

(Rft)

Breadth

(Rft)

Height

(Rft)
Quantity Unit

BILL NO. 1.2: Distribution Network of Mandiala Road

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Backup Calculations

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

Total 503.69 100 Cft

Say 505 100 Cft

33 Recovery of steel obtained from 

dismentalling.

23,250.5 kgs

23,250 kg

0.91 kg / cft  Total concrete =25550.0 Cft
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L B H/D

1

Excavation in foundation of 

building i/c refilling around 

structures

Walls 4 10.000     2.50           2.50           250.00       

Column 2 4.000       4.00           2.50           80.00         

Plinnth protection 4 12.00       1.50           0.75           54.00         

Enrerence side wall 2 4.50         1.50           2.50           33.75         

Enrerence Step wall 1 9.00         1.50           2.50           33.75         

 Total 451.50       Cft

TOTAL QUANTITY 0.45           1000Cft

2i
Filling watering ramming earth 

under floor

Total Structure excavation 451.50     0.66 297.99       Cft

Sub Totall B 0.30           1000Cft

ii
Earthfilling under floors brought 

from outside.

Room 1        10.00           10.00 3 300.00       

Enterence 1          9.00             4.50 3 121.50       

Total Filling  D 421.50       Cft

D/d surplus Earth -297.99

123.51

Net Required from Borrow pit Total D-  Sub total C 0.12           1000Cft

3 Spraying anti-termite liquid mixed 

with water in the ratio of 1:40. 

Walls 4 10.000     2.50           100.00       

Column 2 4.000       2.50           20.00         

Plinth protection wall 4 12.00       0.75           36.00         

Enrerence side wall 2 4.50         2.50           22.50         

Enrerence Step wall 1 9.00         2.50           22.50         

Floor 1        10.00 10 100.00       

Enrerence 1          4.50 9 40.50         

TOTAL QUANTITY 341.50       Sft

4 Cement concrete (1:4:8)

Walls 4 10.000     2.50           0.50           50.00         

Room 1 10.000     10.00         0.33           33.00         

Column 2 4.000       4.00           0.50           16.00         

Plinth protection wall 4 12.00       1.50           0.25           18.00         

Enrerence side wall 2 4.50         1.50           0.50           6.75           

Enrerence Step wall 1 9.00         1.50           0.50           6.75           

Plinth protection floor 4 12 2 0.25 24.00         

TOTAL  QUANTITY 154.50       Cft

TOTAL  QUANTITY 1.545         100Cft

5
Pacca Brick work in foundation 

and plinth

Ratio 1:6  cement Sand Morter

Walls 1st step 4 10.000     1.88           0.50           37.50         

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

TUBE WELL ROOM

MEASURMENT SHEET

Sr.No Description No
Measurement

Qty Unit

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Bill No. 2.2 TUBE WELL ROOM
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L B H/D

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

TUBE WELL ROOM

MEASURMENT SHEET

Sr.No Description No
Measurement

Qty Unit

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Bill No. 2.2 TUBE WELL ROOM

 2nd step 4 10.000     1.50           0.50           30.00         

 3rd step 4 10.000     1.13           0.50           22.50         

 4th step up to Road level 4 10.000     0.75           1.38           41.25         

up to F.F level 4 10.000     0.75           1.13           33.75         

Plinth protection wall 4 12.00       0.75           1.50           54.00         

Enrerence side wall 2 4.50         0.75           2.00           13.50         

Enrerence front wall 1 9.00         1.50           0.50           6.75           

Enrerence 1st Step 2 3 1 0.5 3.00           

 2nd step 2 2 1 0.5 2.00           

 3rd step 2 1 1 0.5 1.00           

TOTAL  QUANTITY 245.25       Cft

TOTAL  QUANTITY 2.453         100Cft

6

Providing and laying damp proof 

course of cement concrete 1:2:4 

(Using Cement Sand & Shingle) 

i/c bitumen coating

with one coat of bitumen & one 

layer polethene sheet 500guage

Walls 1st DPC 4 10.000     0.75           30.00         

2nd DPC 4 10.000     0.75           30.00         

TOTAL  QUANTITY 60.00         Sft

TOTAL  QUANTITY 0.600         100Sft

7
Providing and laying Vertical 

Damp Proof course of cement 

sand plaster and bitumen coating

Ratio 1:3  thick 20mm ( 3/4" )

Walls 4 10.000     1.00           40.00         

TOTAL  QUANTITY 40.00         Sft

TOTAL  QUANTITY 0.400         100Sft

8 Sand Filling Under Floor

Room 4 10.000     10.00         0.33           132.00       

Plinth 4 12 2 0.25 24.00         

TOTAL QUANTITY 156.00       Cft

TOTAL QUANTITY 1.560         100Cft

9 Pacca Brick work in Ground Floor 

Ratio (1:5  cement Sand Morter)

Walls 1st step 4 10.000     0.75           12.00         360.00       

parapit wall 4 10.000     0.75 1.875 56.25         

Girder lift wall (avg) 2 2.5 2.5 5.33 66.63         

D1 -1 4 0.75 7 (21.00)        

W1 -1 4 0.75 4 (12.00)        

TOTAL  QUANTITY 449.88       Cft

TOTAL  QUANTITY 4.499         100Cft
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L B H/D

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

TUBE WELL ROOM

MEASURMENT SHEET

Sr.No Description No
Measurement

Qty Unit

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Bill No. 2.2 TUBE WELL ROOM

10

Providing and laying reinforced 

cement concrete (including 

prestressed concrete), using 

coarse sand and screened graded 

and washed aggregate, in required 

shape and design, including 

forms, moulds, shuttering, lifting, 

compacting, curing, rendering and 

finishing exposed surface, 

complete (but excluding the cost 

of steel reinforcement, its 

fabrication  and placing in position, 

etc.):- 

Reinforced Cement Conrete in 

Raft slab(1:2:4)

Coloumn foundation 2 3.33 3.33 0.75 16.63         

TOTAL  QUANTITY 16.63         Cft

11

Reinforced Cement Conrete in 

roof slab, beams columns litels, 

girder and other structural 

memebers.laid in situe or precast 

complete in all respect

Type C 1:2:4

Room 1 10.75 10.75 0.5 57.78         

Enterence 1 9 5 0.5 22.50         

Coloumn 2 0.441 12 10.58         

Beam -B1 1 10 0.75 0.75 5.63           

Door Lintls

D1 1 6 0.75 0.5 2.25           

Window Lintls

W1 2 5.5 0.75 0.5 4.13           

Window shed 2 4 1.5 0.25 3.00           

TOTAL QUANTITY 105.87       Cft

12

Fabrication of mild steel 

reinforcement bars for cement 

concerete i/c cutting, bending, 

laying in position making joints 

and fastening including cost of 

binding wire and labour charges 

complte

Plinth beam bath 16.63       6.5 28.75         

Slab & Lintls 105.87     6.5 1,659.98    

Total Concrete 122.50     

TOTAL QUANTITY 1,688.74    Kg

TOTAL QUANTITY 16.89         100Kg

13 PCC (1:2:4) 2" thick

plinth protection 4 12 2 96.00         
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L B H/D

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

TUBE WELL ROOM

MEASURMENT SHEET

Sr.No Description No
Measurement

Qty Unit

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Bill No. 2.2 TUBE WELL ROOM

TOTAL QUANTITY 96.00         Sft

TOTAL QUANTITY 0.96           100Sft

14 Mosaic floor  1/2" topping

Room 1 10 10 100.00       

Entrance 1 9 4.5 40.50         

TOTAL QUANTITY 140.50       Sft

TOTAL QUANTITY 1.41           100Sft

15 Plaster To ceiling

Plaster work 3/8" thick at GF 

Ceiling 1:3

Ceiling Area

Room 1 10 10 100.00       

Verandah 1 8 5 40.00         

window sheds 2 4 1.875 15.00         

TOTAL  QUANTITY 155.00       Sft

TOTAL  QUANTITY 1.55           100Sft

16 Cement Plaster 3/4" Thick (1:5)

Room wall 4 10 12 480.00       
D1 -1 4 7 (28.00)          

Window -             

W1 -2 5 4 (40.00)          

TOTAL  QUANTITY 412.00       Sft

TOTAL  QUANTITY 4.12           100Sft

17 Cement pointing deep struck

Walls external side 4 10 12 480.00       

Prapit wall 4 10 1.875 75.00         

Girder lift wall (avg) 4 2.5 5.33 53.30         

W1 -2 4 4 (32.00)        

TOTAL  QUANTITY 576.30       Sft

TOTAL  QUANTITY 5.76           100Sft

18 Distemper on ceilings

Room 1 10 10 100.00       

Verandah 1 8 5 40.00         

TOTAL  QUANTITY 140.00       Sft

TOTAL  QUANTITY 1.40           100Sft

19 Emulsion Paint To Walls

Room wall 4 10 12 480.00       

D1 -1 4 7 (28.00)          

Window -             

W1 -2 5 4 (40.00)          

TOTAL  QUANTITY 412.00       Sft

TOTAL  QUANTITY 4.12           100Sft
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CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

TUBE WELL ROOM

MEASURMENT SHEET

Sr.No Description No
Measurement

Qty Unit

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Bill No. 2.2 TUBE WELL ROOM

20

Providing and applying weather 

shield paint of  approved quality 

on external  surface of  building  

including preparation of surface, 

applicati on of  primer complete   

in all  respect: 

a) new sur f ace: 

i )    1st  coat 

i i )  2nd  coat

Window sheds 4 4 1.875 30.00         

Coloumn 2 2.35 8 37.60         

Verandah 1 8 4 32.00         

 TOTAL QUANTITY 99.60         Sft

 TOTAL QUANTITY 1.00           100Sft

21

Providing and fixing steel windows 

using M.S. sheet (16 SWG) 

moulded tubular pipe 1½"x1½" 

(40x40mm) for frame and 

1¼"x1¼" (30x30mm) for leaves 

including M.S. square bars ¼"x¼" 

(6x6 mm) welded around each 

panel of frame, 5 mm thick glass 

panes fixed with double M.S. 

square tubular pipe 3/8"x3/8" 

(10x10mm) (22 SWG) beading 

with U' shaped rubber lining, brass 

fitting, holdfast, including painting 

three coats complete in all 

respects.  For openable panels 

fixed with wire           gauze 24 

SWG, 12x12 mesh and glass 

panes ¼" (6 mm) thick.

W1 2 4 4 32.00         

 TOTAL QUANTITY 32.00         Sft

22 Chain block 5 ton capacity 1 1.00           Each

1.00           Each
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L B H/D

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

TUBE WELL ROOM

MEASURMENT SHEET

Sr.No Description No
Measurement

Qty Unit

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Bill No. 2.2 TUBE WELL ROOM

23

Small iron work, such as gusset 

plates, knees, bends,          

stirrups, straps, rings, etc. 

including cutting, drilling, riveting, 

handling, assembling and fixing; 

but excluding erection in position.

Measureent sheet attched

 TOTAL QUANTITY 267.12       Kg

 TOTAL QUANTITY 2.67           100 Kg

24

Providing and fixing single leef 

steel door  frame L1-1/2" x1-1/2" 

x1/4" and 18 Gauge M.S sheet 

with L 1-1/4" x1-1/4" x13/ 16" 

center cross frame ,hold fast, 

hinges, earl, including paint as per 

drawing complete in all respect 

and approved by the Engineer in-

charge. `  

1 4 7 28

GRAND TOTAL QUANTITY 28 Sft

25

Providing and fixing MS steel Grill 

1.5"x1.5" pipe 14 SWG use 

internal design 3/8"x3/8" Sq bar as 

per approved design complete in 

all respect including paints 

complete.

W1 2 4 4 32.00         

 TOTAL QUANTITY 32.00         Sft

26

Single layer of tiles 9"x4½"x1½" 

(225x113x40 mm) laid over 4"(100 

mm) earth and 1" (25 mm) mud 

plaster without Bhoosa, grouted 

with cement sand 1:3 on top of 

RCC roof slab, provided with 34 

lbs. per %Sft. or 1.72 Kg/Sq.m 

bitumen coating sand blinded. 

including one layer of polythene 

sheet 500 Gauge

Room 1 10 10 100.00       

Verandah 1 8 4 32.00         

D/d Khurras -2 2 2 (8.00)          

TOTAL QUANTITY 124.00       Sft

TOTAL QUANTITY 1.24           100Sft

27 Khurras 2 2.00           Nos

TOTAL QUANTITY 2.00           Nos
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S.No Description Unit Nos
Cut 

Length

Total 

Length

Weight

 Kg/Ft

Total 

Qty/Sft

Sheet 

Weight 

Kg/SqFt

Total 

Weight/Kg

Mearment of cup baord

1

Horizental and Vertical angle iron 

2" x 2"x 1/4" Kg 1 13.00 13.00 1.447 18.8110

2

Steel Single Shutter Plate 16 SWG 

(4.5' X 2') Kg 1 9.000 1.143 10.2870

Stiffner Plate of Tube well

1

Horizental and Vertical angle iron 

2" x 2"x 3/16" Kg 1 17.00 17.00 1.107 18.819

2 Stiffner plate 3/16" (4.5" x4.5") Kg 1 20.250 3.475 70.3688

Girder WF 10 X 30

Girder WF 10 X 30 Kg 1 10.00 10.00 13.611 136.1100

Total  254.3958

Total  Kg = 254.3958

Total  100 Kg = 2.5440

DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT 

SUPERVISION PACKAGE No. 2 (Hafizabad, Kamoke & Muridke)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Measurement of small iron work

Bill No. 2.2.1
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APPENIDX-C

RATE ANALYSIS & 
QOUTATIONS 
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RATE ANALYSIS 
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Sr. No. Amount

1 1060

2 488

3 664

4 220

2432

203

2635

527

3162

158

Site engineer  ¼ day @ Rs. 2656/- per day. (Add:item Sr. No. 1)

Cost of polythene bags

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Rate Analysis (Non-Schedule items)

                                                                   Sub Total

RA-1: Taking Samples ….(Length 100 Rft) 

Taking sample at every 5 ft.(1.52m) 100 Rft.

length from bore hole No. of samples =20 Nos

Description

1 No. Helper (Skilled) for collecting samples @ Rs. 1060/- Per 8 hrs (LB-061)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE 

& MURIDKE)

1 No. Site supervisor for ½ day @ 976 (Add items Sr. No. 2)

Sub Total

                                                            Add 10% sundries 

                                                                  Add 20% contractors profit 

 Total

                                                                 Rate per sample 
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IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Rate Analysis (Non-Schedule items)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE 

& MURIDKE)

Sr. No. Amount

1 50000

50000

10000

60000

Description

Geophysical logging of borehole using self-potential resistivity both short normal 

Sub Total

Add 20% contractor profit

Grand Total

RA-2: Geophysical logging of borehole.
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IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Rate Analysis (Non-Schedule items)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE 

& MURIDKE)

Sr. No. Amount

1 132.5

2 122

3 166

4 81.25

5 40.625

6 250

7 455.6

8

365.5

1613

54.24

1668

333.54

2001

2001Say

Pol for Rig, vehicle and Plants etc. 2 lit @ 227.80 /lit

Mild Steel centralizer using M.S Flat iron 1.5”x1/8”having 2.15 kg weight @ 170

Rs /kg (material -12.041)

Sub Total

Add 10% sundries

Sub Total

Add 20% contractors profit

1 No. welder (Skilled) for ½ hour @ Rs.1450/- per day (LB-052)                       

1 No. driller (Skilled) for 0.25 hrs   @ Rs. 1450/- per day (LB-033)                      

RA-3: M.S Cenerlizers

Description

Helper 02 Nos. @ Rs:1060/-Per day for ½ hour (LB-061)

1 No Site supervisor@ 976/-day & 1 no foreman  for ½ hour @976/-day

Site engineer ½ hour @ Rs.2656/- per day. (Add items Sr. No. 1)

Hire charges for rig for 0.25 hrs (EQ-32)@Rs. 1000/- per hour                              

          Total
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IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Rate Analysis (Non-Schedule items)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE 

& MURIDKE)

Sr. No. Amount

2 4240

424

28529.00

5705.80

34234.80

34234.80

1

Vol = 0.785x (20/12)
2
 - 0.785x (10/12)

2 
= 2.47Sft

23865.00
Vol = 2.47 Sftx5’ = 12.35 Cft

Bentonite clay Material (23.555) @43 per kg 555x43=

Sub Total

Add 20% Contractor profit 

Pouring with manual Labor 2 Helper for 16 hours( 2x1060x2) (LB-061)

Add 10% sundries on Sr. No. 2

RA-4: Sand seal with puddle clay b/w 26 inch dia bore and 18 inch dia casing

Say  Per Job

Grand Total

Description
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IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Rate Analysis (Non-Schedule items)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE 

& MURIDKE)

Sr. No. Amount

2
10114.65

3 3720

4 4800

5 2278

6 900

7
4240

8 1450

9
1450

10
4630

5202.29

1177.00

289961.94

57992.39

347954.33

1391.82

1392

Add 10% sundries on Sr. No. 7, 8, 9, 10

Sub Total

Add 2% wastage on items No. 1, 2

250000.00

0.785{(26/12)2 – (26/12)2}x3.14/4x250= 479.72cft

Dry material (130 Dry = 100 wet)

479.72 Cft x 1.3 = 619.73/2Cft = 311.81 Cft

1 Bag = 1.25Cft = 311.81/1.25Cft = 249.44 Bags

249.44Bags of cements @ 1000 per bag (Material-06-008)

RA-5: Cement/Sand Slurry 1:1 Ratio

Description

1 Vol of 1:1 cement sand slurry in borehole = 0.785(D2-d2)

Lowering/ Un lowering of trimmie pipes in bore hole with the help of helpers 

skilled 4 Nos. @ Rs. 1060 per day for 8 hours.

One operator for 16 hours (Mixture machine @ of Rs:1450/day )

sand Local at site (481.65 Cft I/C  loading and unloading @ of Rs. 21 per Cft ) 

(Material - 06-007)

Charges of mixer machine from market to site (08 hours) @ 465 / hour) (EQ-24)

Trimmie  G.I pipe of 3” dia 240Rft @ Rs:20/rft per 8 hours

Add 20% contractor profit

                   Sub Total

(Rate of Slurry per Rft  =257576.41/250Rft )

Say Per RFT: 

Driller for 08 hours controlling the verticality during whole Operation @ of 

Rs.1450/day. for 8 hours.

One skilled colly and three helpers for pouring slurry in bore hole through 

trimmie pipe Nos. for 8 hours (1x1450 LB-024)+(3x1060 LB-061= 

1450+3180=4630  

Diesel for operation of mixer machine 10 liter@ Rs. 227.80 per liter.

Mobile oil 4 liters @ Rs. 900 per liter.
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IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Rate Analysis (Non-Schedule items)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE 

& MURIDKE)

Sr. No. Amount

1

115776

2
4560

2 Jobs Total = 8200x2=16400

4
7200

5
10934.4

6

11,880

7
4350

8
4350

9
7272

10
5500

188222.4

4425.2

192647.6

38529.52

231177

231177

D&T observer /colly skilled for 3 shift each shift 8 hours @ Rs; 1450 per day 8

hours working 3x1450= 4350

Geologist inspection/checking of D&T processes of 24 hours recording D&T

data  @ Rs. 2424 per day 2424x3=6384

Hiring charges for suitable tripod along with chain block for 48 hrs @ 2750.00/24

hrs (2750.00x2=5550.00)

Helpers 5 Nos. 08 hours @ Rs.1060 per day=5x1060=5300

P/Setter/colley skilled 8 hours @ Rs. 1450 per day

Mechanic 8 Hours @ Rs. 1450 per day

Mobile oil for diesel engine and oil lubricated turbine pump and discharge head

08  liters @ Rs. 900 per liter. 

Diesel 4 liters per hour for 12hour running of diesel engine (22hrs D&T time) 2

hours inspection/checking 48x227.80=21868.8

Description

Hiring charges of tractor with shaft driven pulley diesel engine have with special

clutch system of back washing process duly maintaining of up to 150% of

design capacity pump for 72 hours @ Rs; 1335 hr.(EQ-18)

Hiring charges of bowl assembly column pipe oil lubricated tubes and shaft

along with head etc complete set 6 inch dia for 48 hours @ Rs;95 per hour.

Lowering of pump and fixing of diesel engine fixing charge line and pizeometer,

system etc, by 5-skilled labour and one pump setters (Time as detailed below)

During D&T operation staff working hours 8 hours per shift (3 shifts) pump

setters/ skilled colley 8 hours @ Rs.1450 per day mechanic(LB-043) 8 hours @

Rs. 1450 per day, helper(LB-061) 8 hours @ Rs.1060 per day  3960x3=11880            

Auto-cum power electrician 8 hours @ Rs. 1450 (LB- 035) per day

(1450x3)=4350

Say Per Job

Grand Total

Sub Total

Add 10% sundries on Sr. No. 4, 7, 8, 9, 10

Sub Total

Add 20% contractor profit

16,400

3

RA-6: Development and testing of tube well 
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IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Rate Analysis (Non-Schedule items)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE 

& MURIDKE)

Sr. No. Amount

1 5000

5000

1000

6000

RA-7: Water Sampling and Testing from approved Laboratory

Add 20% contractor profit

                                                                Total

Description

Chemical, Physical and Arsenic Analysis of water from approved Water Testing 

Sub Total
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IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Rate Analysis (Non-Schedule items)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE 

& MURIDKE)

Sr. No. Description Calculations Amount (Rs)

Area πd^2/4= 0.7(16/12)
2
 = 1.24Sft 1.40

Volume = 1.24x(0.02) = 0.02 0.03

Weight = 0.02x494/2.204 = 4.48Kg 6.26

Cost @ Rs. 151x4.48Kg

Materials – Items No. (12.156)

2 450

1129
225.80
1354.8

1355Say 

1 679

Welding and fixing charges( including labour, equipments & assesories)

Sub Total

Add 20% Contractors profit 

RA-8: Providing and fixing of M.S Cap 

Total
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IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

Rate Analysis (Non-Schedule items)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE 

& MURIDKE)

Sr. No. Amount

1

6796000

6796000

6796000

Description

Sub-Total  

Sub-Total  

Total

RA-9: Deepwell pump 2.0 cusec capacity
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RA-10 : CHOLRINATOR

Unit: Each

Sr.

No.
Description Ref. Quantity Unit

 Rate 

(Rs) 

Amount

(Rs)

1 Material 

a. Cholrinator pump Quotation 1 No. 105,000 105,000.00

b. Contractor Profit 20% 20% 21,000.00

Total Material 126,000.00

2 Labour

a. Pipe Fitter LB-045 1 No. 1,450 1,450.00

b.
Helper LB-061

1 No. 1,060 1,060.00

Total 2,510.00

Sundries 10% 251.00

Total 2,761.00

c. Contractor Profit 20% 20% 552.20

Total Labour 3,313.20

Total (1+2) 129,313.20

129,313.20Total Cost  (Rs.)

Dosing pump to dose sodium hypochloritenwith flowrate 08  1/hr max pressure 10 barg, 

construction material pump head PVDF , diaphragm in PVDF/ PTFE, Lip valve in FPM, sealing 

in EPDM, suction & delivery turbine in Teflon , Robust potentiometer for flow rate setting, IP 65 

ON/OFF switch, with rated power as per manufacture,220 volt Hz and IP65, including. Chemical 

storage container with capacity 80 liters, equipped with inlet and outlet connection, Construction 

material PE or Plastic, for indoor application.  complete in all respect as  directed by the  

Engineer Incharge.

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & 

MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

ROUGH COST ESTIMATE 

(Input Material & Labour 1st Bi-Annual 2023 - Gujranwala)
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RA-11 : PRESSURE GAUGE

Unit: Each

Sr.

No.
Description Ref. Quantity Unit

 Rate 

(Rs) 

Amount

(Rs)

1 Material 

a. Pressure Gague Quotation 1 No. 8,000 8,000.00

c. Contractor Profit 20% 20% 1,600.00

Total Material 9,600.00

2 Labour

a. Pipe Fitter LB-045 0.125 No. 1,450 181.00

b. Helper LB-061 0.125 No. 1,060 133.00

Total 314.00

Sundries 10%           -   31.40

Total 345.40

c. Contractor Profit 20% 20% 69.08

Total Material 414.48

Total (1+2) 10,014.48

10,014.50Total Cost  (Rs.)

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE 

& MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

ROUGH COST ESTIMATE 

(Input Material & Labour 1st Bi-Annual 2023 - Gujranwala)

Providing, installing, testing and commissioning 4" dia Pressure Gauge as per standard of ISO,

specification complete in all respect as  directed by the  Engineer Incharge.
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RA-13 : MS FLANGES

Unit= Each

Sr.

No
Ref. Description 90 mm o/d 125 mm o/d 180 mm o/d 225 mm o/d 315 mm o/d 355 mm o/d

Quotation M.S Flange 1,200.00 1,500.00 1,800.00 3,000.00 3,500.00 6,000.00

Total Material Cost ( Rs/ Each) 1,200.00 1,500.00 1,800.00 3,000.00 3,500.00 6,000.00

2 Labour

LB-045 Pipe Fitter 1,450 1,450 1,450 1,450 1,450 1,450

 (Man-Day) 0.15 0.15 0.15 0.15 0.15 0.15

Cost  (per No) 217.5 217.5 217.5 217.5 217.5 217.5

LB-015 Cooly Un-skilled (all types) 1,060 1,060 1,060 1,060 1,060 1,060

 (Man-Day) 0.15 0.15 0.15 0.15 0.15 0.15

Cost  (per No) 159 159 159 159 159 159

Total 376.50 376.50 376.50 376.50 376.50 376.50
Sundries 10% 37.65 37.65 37.65 37.65 37.65 37.65

Total Labour Cost ( Rs/ Each) 414.15 414.15 414.15 414.15 414.15 414.15

Total Material & Labour Cost ( Rs/ 

Each)
1,614.15 1,914.15 2,214.15 3,414.15 3,914.15 6,414.15

3 CONTRACTOR PROFIT 

Contractor's Profit + Overheads @  

20%   
322.83 382.83 442.83 682.83 782.83 1282.83

Total 1936.98 2296.98 2656.98 4096.98 4696.98 7696.98

1,937.00    2,297.00      2,657.00      4,097.00      4,697.00      7,697.00      
Total (Material, Carriage  & Labour) (Rs.) for Each

Providing, transportation, fixing and Jointing of MS flanges to joint the valves with HDPE pipe line complete in all respect and as per approval

of The Engineer.

(Input Material & Labour 1st Bi-Annual 2023 - Gujranwala)

ROUGH COST ESTIMATE 

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL PLANNING  AND 

RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)
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RA-14 : FLEXIBLE COUPLING

Unit= Each

Sr.

No
Ref. Description 90 mm o/d

125 mm 

o/d
180 mm o/d 225 mm o/d 315 mm o/d 355 mm o/d

Quotation Flexible Coupling 10,125.00 11,625.00 14,625.00 17,625.00 25,125.00 32,625.00

Total Material Cost ( Rs/ Each) 10,125.00 11,625.00 14,625.00 17,625.00 25,125.00 32,625.00

2 Labour

LB-045 Pipe Fitter 1,450.00 1,450.00 1,450.00 1,450.00 1,450.00 1,450.00

 (Man-Day) 0.15 0.15 0.15 0.15 0.15 0.15

Cost  (per No) 217.50 217.50 217.50 217.50 217.50 217.50

LB-015 Cooly Un-skilled (all types) 1,060.00 1,060.00 1,060.00 1,060.00 1,060.00 1,060.00

 (Man-Day) 0.15 0.15 0.15 0.15 0.15 0.15

Cost  (per No) 159.00 159.00 159.00 159.00 159.00 159.00

Total 376.50 376.50 376.50 376.50 376.50 376.50
Sundries 10% 37.65 37.65 37.65 37.65 37.65 37.65

Total Labour Cost ( Rs/ Each) 414.15 414.15 414.15 414.15 414.15 414.15

Total Material & Labour Cost ( Rs/ 

Each)
10,539.15 12,039.15 15,039.15 18,039.15 25,539.15 33,039.15

3 CONTRACTOR PROFIT 

Contractor's Profit + Overheads @  

20%   
2,107.83 2,407.83 3,007.83 3,607.83 5,107.83 6,607.83

Total 12,646.98 14,446.98 18,046.98 21,646.98 30,646.98 39,646.98

12,647        14,447      18,047.00    21,647.00    30,647.00    39,647.00    

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL PLANNING  AND 

RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

ROUGH COST ESTIMATE 

(Input Material & Labour 1st Bi-Annual 2023 - Gujranwala)

Providing, transportation, fixing and Jointing of Flexible Coupling to joint the valves with HDPE pipe line complete in all respect and as per

approval of The Engineer.

Say
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Sr. No. Ref. Description Unit Qty
 Rate

(Rs) 

 Amount 

(Rs) 

A Material

1 Quotation 

PE Consumer Connection (including PP Clamp 

Saddle, PP Tapping Ferrule, MTF/FTA and End 

Cap)

Each 1 970.00 970.00           

2 23/43(b)
 High Density Polyethylene Pipe 25 mm 

(HDPE) PE-100,   (PN-8) 12 ft length (avg) 
Rft 12 75.70 908.40           

3 19.050 Brass ball valves 1" ferrule Each 1 500.00 500.00           

4 19.133 uPVC pipe (SDR-41/SN-4)  4" i/d (100 mm) Rft 3.75 149.88 562.05           

5 Ch-5/5f P.C.C (1:2:4) 4" X 4" X 3'.75" = 0.320 Cft Cft 0.320 388.80 124.42           

6
Ch-

23/23(ii)(c)

Providing, laying, cutting, jointing, testing and 

disinfecting .G.I pipe of B.S.S. 1387-1967 and  

Cost of sockets, tees, elbows, etc.
Rft 3.00 340.90 1,022.70        

Total 4,087.57        

Contractor's Profit + Overheads @  20% of only 

Item 1,3&4
406.41           

Total Material Cost ( Rs/ Each) 4,493.98        

B Manpower

1 LB-045 Pipe Fitter Day 0.125 1450.00 181.25           

2 LB-015 Cooly Un-skilled (all types) Day 0.125 1,060 132.50           

Total 313.75           

Add Sundries @ 10% on Labour 31.38             

Total Labour 345.13           

Contractor's Profit + Overheads @  20%   69.03             

Total Labour Cost ( Rs/ Each) 414.15           

Total Material & Labour Cost ( Rs/ Each) 4,908.13        

Total 4,908.13        

4,908.13        

Providing, fixing and testing consumer connections of 25 mm dia polyethylene pipe,  cost of PE pipe, including the cost 

of brass ferrule, adapter & PP saddle clamp, ,MTF/FTA ,and End Cap, brass ball valve ,1" dia G.I pipe of B.S.S. 1387-

1967 including G.I fitting, uPVC pipe (SDR-41/SN-4)  4" i/d (100 mm), P.C.C (1:2:4)  complete in all respects as per 

drawings specification and instructions of the Engineer incharge.

Total (Material, Carriage  & Labour) (Rs.) for Each

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL PLANNING  

AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)
IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

ROUGH COST ESTIMATE 

RA-15(A)(i) : CONSUMER CONNECTIONS

 A)CONSUMER CONNECTIONS OF 25 MM O/D ON (90MM LINE O/D)
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Sr. No. Ref. Description Unit Qty
 Rate

(Rs) 

 Amount 

(Rs) 

A Material

1 Quotation 

PE Consumer Connection (including PP Clamp 

Saddle, PP Tapping Frrule, MTF/FTA and End 

Cap)

Each 1 1,150.00 1,150.00        

2 23/43(b)
 High Density Polyethylene Pipe 25 mm 

(HDPE) PE-100,   (PN-8) 12 ft length (avg) 
Rft 12 75.70 908.40           

3 19.050 Brass ball valves 1" ferrule Each 1 500.00 500.00           

4 19.133 uPVC pipe (SDR-41/SN-4)  4" i/d (100 mm) Rft 3.75 149.88 562.05           

5 Ch-5/5f P.C.C (1:2:4) 4" X 4" X 3'.75" = 0.320 Cft Cft 0.320 388.80 124.42           

6
Ch-

23/23(ii)(c)

Providing, laying, cutting, jointing, testing and 

disinfecting .G.I pipe of B.S.S. 1387-1967 and  

Cost of sockets, tees, elbows, etc.
Rft 3.00 340.90 1,022.70        

Total 4,267.57        

Contractor's Profit + Overheads @  20% of only 

Item 1,3&4
442.41           

Total Material Cost ( Rs/ Each) 4,709.98        

B Manpower

1 LB-045 Pipe Fitter Day 0.125 1450.00 181.25           

2 LB-015 Cooly Un-skilled (all types) Day 0.125 1,060 132.50           

Total 313.75           

Add Sundries @ 10% on Labour 31.38             

Total Labour 345.13           

Contractor's Profit + Overheads @  20%   69.03             

Total Labour Cost ( Rs/ Each) 414.15           

Total Material & Labour Cost ( Rs/ Each) 5,124.13        

Total 5,124.13        

5,124.13        Total (Material, Carriage  & Labour) (Rs.) for Each

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL PLANNING  

AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)
IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

ROUGH COST ESTIMATE 

RA-15 (A) (ii) : CONSUMER CONNECTIONS

Providing, fixing and testing consumer connections of 25 mm dia polyethylene pipe,  cost of PE pipe, including the cost 

of brass ferrule, adapter & PP saddle clamp, ,MTF/FTA ,and End Cap, brass ball valve ,1" dia G.I pipe of B.S.S. 1387-

1967 including G.I fitting, uPVC pipe (SDR-41/SN-4)  4" i/d (100 mm), P.C.C (1:2:4)  complete in all respects as per 

drawings specification and instructions of the Engineer incharge.

 A)CONSUMER CONNECTIONS OF 25 MM O/D ON (125MM LINE O/D)
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Sr. No. Ref. Description Unit Qty
 Rate

(Rs) 

 Amount 

(Rs) 

 A)CONSUMER CONNECTIONS OF 25 MM O/D ON (180MM LINE O/D)

A Material

1 Quotation 

PE Consumer Connection (including PP 

Clamp Saddle, PP Tapping Frrule, MTF/FTA 

and End Cap)

Each 1 1,750.00 1,750.00       

2 23/43(b)
 High Density Polyethylene Pipe 25 mm 

(HDPE) PE-100,   (PN-8) 12 ft length (avg) 
Rft 12 75.70 908.40          

3 19.050 Brass ball valves 1" ferrule Each 1 500.00 500.00          

4 19.133 uPVC pipe (SDR-41/SN-4)  4" i/d (100 mm) Rft 3.75 149.88 562.05          

5 Ch-5/5f P.C.C (1:2:4) 4" X 4" X 3'.75" = 0.320 Cft Cft 0.320 388.80 124.42          

6
Ch-

23/23(ii)(c)

Providing, laying, cutting, jointing, testing and 

disinfecting .G.I pipe of B.S.S. 1387-1967 and  

Cost of sockets, tees, elbows, etc. Rft 3.00 340.90 1,022.70       

Total 4,867.57       

Contractor's Profit + Overheads @  20% of 

only Item 1,3&4
562.41          

Total Material Cost ( Rs/ Each) 5,429.98       

B Manpower

1 LB-045 Pipe Fitter Day 0.125 1450.00 181.25          

2 LB-015 Cooly Un-skilled (all types) Day 0.125 1,060 132.50          

Total 313.75          

Add Sundries @ 10% on Labour 31.38            

Total Labour 345.13          

Contractor's Profit + Overheads @  20%   69.03            

Total Labour Cost ( Rs/ Each) 414.15          

Total Material & Labour Cost ( Rs/ Each) 5,844.13       

Total 5,844.13       

5,844.13       Total (Material, Carriage  & Labour) (Rs.) for Each

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL PLANNING  

AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY
ROUGH COST ESTIMATE 

RA-15(A) (iii) : CONSUMER CONNECTIONS

Providing, fixing and testing consumer connections of 25 mm dia polyethylene pipe,  cost of PE pipe, including the cost 

of brass ferrule, adapter & PP saddle clamp, ,MTF/FTA ,and End Cap, brass ball valve ,1" dia G.I pipe of B.S.S. 1387-

1967 including G.I fitting, uPVC pipe (SDR-41/SN-4)  4" i/d (100 mm), P.C.C (1:2:4)  complete in all respects as per 

drawings specification and instructions of the Engineer incharge.
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RA-16: CONSUMER MULTIJET  BRASS BODY DRY WATER METERS 

Unit: Each

Sr.No Ref. Description 15mm 20mm 25mm

1 Material 

Quotation Dry Water Meter 10,750.00 14,500.00 18,000.00

Contractor's Profit + Overheads @  20%   2,150.00 2,900.00 3,600.00

Total Material Cost ( Rs/ Each) 12,900.00 17,400.00 21,600.00

2 Labour

LB-045 Pipe Fitter 1,450.00 1,450.00 1,450.00

 (Man-Day) 0.65 0.65 0.65

Cost  (per No) 942.50 942.50 942.50

LB-015 Cooly Un-skilled (all types) 1,060.00 1,060.00 1,060.00

 (Man-Day) 0.65 0.65 0.65

Cost  (per No) 689.00 689.00 689.00

Total 1,631.50 1,631.50 1,631.50

Sundries 10% 163.15 163.15 163.15

Total Labour 1,794.65 1,794.65 1,794.65

Contractor's Profit + Overheads @  20%   358.93 358.93 358.93

Total Labour Cost ( Rs/ Each) 2,153.58 2,153.58 2,153.58

3 Total Material & Labour Cost ( Rs/ Each) 15,053.58 19,553.58 23,753.58

Total 15,053.58 19,553.58 23,753.58

15,053.60               19,553.60          23,753.60          

Providing, fixing, testing and commission of multi jet brass body dry water meter of best quality dry-dial, magnetic drive, protected

against external magnetic tampering; vacuum-sealed register, frost resistant, comforming to ISO4064 standard Class B as per

approved sample complete in all respects or/and as directed by Engineer In Charge.

Total (Material, Carriage & Labour) (Rs.) for Each

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT SECTORIAL 

PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

ROUGH COST ESTIMATE 

(Input Material & Labour 1st Bi-Annual 2023 - Gujranwala)
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RA-17 Carriage

RA-17: CARRIAGE

Carriage of Aggregate

Sr.

No.
Ref. Description

Amount 

(Rs.)

Carriage of 100 Cf t. (2.83 cu.m) of all materials like stone aggregate, spawl ,

kankar lime (unslaked), surkhi , etc. or 150 Cf t. (4.25 cu.m) of timber, by truck

or by any other means owned by the contractor.

Lead 185.00 Km

1st Km 306.7

2nd Km 146.25

3rd Km 114.5

4th Km 81.45

5th Km 76

6th Km 74.75

7th Km 69.8

8th Km 69

9th Km 64.9

10th Km 60.8

11th Kms to 200Kms @ Rs. 52.30/Km 9152.50

10216.65Cost of Aggregate For 100 Cft (2.83 cu.m) 

Unit =  Cu.m

1 Chap-1, I-1/P-

2

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, KAMOKE & 

MURIDKE)

ROUGH COST ESTIMATE 

(Input Material & Labour 1st Bi-Annual 2023 - Gujranwala)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.
1.1 Wiring of light or fan point from switch board/dimmer to the point with 3x1.5mm

sq (P+N+E) PVC insulated single core stranded cables in 25 mm PVC

conduit/pipe concealed in walls, columns and slabs including accessories, PVC

box, 10 Amp. gang switch 1 or 2 way as required, one for each light or fan and

installed as in specifications complete in all respects.

MATERIAL Unit Qty. Rate(Rs.) Total (Rs.)

MRS 1st Bi-Annual 2023 (Ref: Item/Chapter)

i) Cost of three No. 3x1.5mm sq PVC Rft 45 35.60            1,602.00           

1-core Cable [Ref: Item 10(c-ii)/24]

ii) Cost of  1" PVC pipe [Ref: Item 3(iii)/24] Rft 15 103.80          1,557.00           

iii) Back Box (10x10 cm, 4"x4") Each 1 302.60          302.60              

[Ref : Item 14(i)/24]

iv) 10 Amp Gang Switch [Ref : Item 32(ii)/24] Each 1 98.30            98.30                

Total = 3,559.90           

Say/Unit = 3,560.00           

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

UNIT = EACH
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

1.2 Circuit wiring from DB MCBs to gang switches board and from switch board to

switch board with 3x2.5mm sq (P+N+E) PVC insulated single core stranded

cables in 25mm PVC pipe/conduit concealed in walls, columns and slabs as

required complete in all respects.

MATERIAL Unit Qty. Rate(Rs.) Total (Rs.)

MRS 1st Bi-Annual 2023 (Ref: Item/Chapter)

i) Cost of three No. 3x2.5mm sq PVC Rft. 90 50.65            4,558.50           

1-core Cable [Ref: Item 10(c-iii)/24]

ii) Cost of  1" PVC pipe [Ref: Item 3(iii)/24] Rft. 30 103.80          3,114.00           

Total = 7,672.50           

Say/Unit = 7,673.00           

UNIT = EACH
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

1.3 The same as item No. 1.1(a) but from one light point to another light point.

MATERIAL Unit Qty. Rate(Rs.) Total (Rs.)

MRS 1st Bi-Annual 2023 (Ref: Item/Chapter)

i) Cost of three No. 3x1.5mm sq PVC Rft. 30 35.60            1,068.00           

1-core Cable [Ref: Item 10(c-ii)/24]

ii) Cost of  1" PVC pipe [Ref: Item 3(iii)/24] Rft. 10 103.80          1,038.00           

Total = 2,106.00           

Say/Unit = 2,106.00           

UNIT = EACH
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

1.4 10/13 Amp 3 pin universal flush mounting switch socket outlet wired from DB

MCBs to first outlet with 3x4mm sq (P+N+E) single core cable stranded (away

from switch board) in 25mm PVC pipe/conduit concealed in walls, columns and

slabs as required complete in all respects.

MATERIAL Unit Qty. Rate(Rs.) Total (Rs.)

MRS 1st Bi-Annual 2023 (Ref: Item/Chapter)

i) Cost of three No. 3x4mm sq PVC Rft. 75 67.25            5,043.75           

1-core Cable [Ref: Item 10(c-iv)/24 ]

ii) Cost of  1" PVC pipe [Ref: Item 3(iii)/24] Rft. 25 103.80          2,595.00           

iii) Back Box (10 x 10 cm (4"x4")) Each 1 302.60          302.60              

[Ref: item 14(i)/24 ]

iv) 5 Amp 2/3 pin socket (Ref: item 36(i)/24) Each 1 128.30          128.30              

Total = 8,069.65           

Say/Unit = 8,070.00           

UNIT = EACH
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

1.5 The same as item No.1.4 but wiring from one socket outlet to another socket

outlet with 3x2.5mm sq (P+N+E) single core stranded cable in 25mm PVC

pipe/conduit concealed in walls, columns and slabs as required complete in all

respects.

MATERIAL Unit Qty. Rate(Rs.) Total (Rs.)

MRS 1st Bi-Annual 2023 (Ref: Item/Chapter)

i) Cost of three No. 3x2.5mm sq PVC Rft. 45 50.65            2,279.25           

1-core Cable [Ref: Item 10(c-iii)/24 ]

ii) Cost of  1" PVC pipe [Ref: Item 3(iii)/24] Rft. 15 103.80          1,557.00           

iii) Back Box (10 x 10 cm (4"x4")) Each 1 302.60          302.60              

[Ref: item 14(i)/24 ]

iv) 5 Amp 2/3 pin socket (Ref: item 36(i)/24) Each 1 128.30          128.30              

Total = 4,267.15           

Say/Unit = 4,267.00           

UNIT = EACH
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

1.6 20 Amp 3 pin universal flush mounting switch socket outlet wired from DB

MCBs to independent socket outlet with 3x6mm sq (P+N+E) single core

stranded cable (away from switchboard) in 25mm PVC pipe/conduit concealed

in walls, columns and slabs as required complete in all respects.

MATERIAL Unit Qty. Rate(Rs.) Total (Rs.)

MRS 1st Bi-Annual 2023 (Ref: Item/Chapter)

i) Cost of 3 No. 3x6mm sq PVC Rft. 75 94.10            7,057.50           

1-core Cable [Ref: Item 10(c-v)/24]

ii) Cost of  1" PVC pipe [Ref: Item 3(iii)/24] Rft. 25 103.80          2,595.00           

iii) 3 pin socket,15 Amp, recessed, combined Each 1 169.10          169.10              

[Ref. Item 36(ii)/24]

iv) Back Box (10 x 10 cm (4"x4")) Each 1 302.60          302.60              

[Ref: item 14(i)/24 ]

Total = 10,124.20         

Say/Unit = 10,124.00         

UNIT = EACH
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

1.2(a) Copper conductor PVC insulated 450/750 V 1-core cable as earth continuity

conductor/circuit protective conductor (ECC/CPC). Verified documentary

evidence for source of copper & PVC shall be furnished prior to manufacturing)

MATERIAL

- 1 core 50 mm
2

Rft. 1 639.55          639.55              

Sub total: = Rs. 639.55              

LABOUR

- Carriage to site and unloading etc. = Rs. 20.00

- Installation including end connections, sundries, testing and commissioning. = Rs. 30.00

Total: = Rs. 689.55              

- Contractor's overheads @ 10% and profit @ 10% on Material = Rs. 137.91              

Grand Total: = Rs. 827.46              

Say = Rs. 827.00              

Note:-

- The cost of materials are inclusive of General Sales Tax (G.S.T)

-

Unit = Rft.

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different 

manufacturers/suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of procurement i.e. 

open tendering, limited quotations from prequalified manufacturers/suppliers or any other.
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

1.2(b) Copper conductor PVC insulated 450/750 V 1-core cable as earth continuity

conductor/circuit protective conductor (ECC/CPC). Verified documentary

evidence for source of copper & PVC shall be furnished prior to manufacturing)

MATERIAL

- 1 core 70 mm
2

Rft. 1 920.66          920.66              

Sub total: = Rs. 920.66              

LABOUR

- Carriage to site and unloading etc. = Rs. 10.00

- Installation including end connections, sundries, testing and commissioning. = Rs. 20.00

Total: = Rs. 950.66              

- Contractor's overheads @ 10% and profit @ 10% = Rs. 190.13              

Grand Total: = Rs. 1,140.79           

Say = Rs. 1,141.00           

Note:-

- The cost of materials are inclusive of General Sales Tax (G.S.T)

-

Unit = Rft.

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different

manufacturers/suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of

procurement i.e. open tendering, limited quotations from prequalified manufacturers/suppliers or any other.
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

2.1 Light Fixture Type LED Batten Ceiling/surface mounted, 18W complete in all

respect with allied accessories. The fitting shall be approved by the Engineer.

MATERIAL

-

Light Fixture Type LED Batten Ceiling/surface mounted, 18W complete in all

respect with allied accessories. The fitting shall be approved by the Engineer.

Each 1 2,820.20       2,820.20           

Sub total: = Rs. 2,820.20           

LABOUR

- Carriage to site and unloading etc. = Rs. 150.00

- Installation including end connections, sundries, testing and commissioning. = Rs. 200.00

Total: = Rs. 3,170.20           

- Contractor's overheads @ 10% and profit @ 10% = Rs. 634.04              

Grand Total: = Rs. 3,804.24           

Say = Rs. 3,804.00           

Note:-

- The cost of materials are inclusive of General Sales Tax (G.S.T)

-

Unit = Each

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different

manufacturers/suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of procurement i.e.

open tendering, limited quotations from prequalified manufacturers/suppliers or any other.
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

2.2 Light Fixture Type LED Batten Ceiling/surface mounted, 10W above mirror in

toilets complete in all respect with allied accessories. The fitting shall be

approved by the Engineer.

MATERIAL

-

Light Fixture Type LED Batten Ceiling/surface mounted, 10W above mirror in

toilets complete in all respect with allied accessories. The fitting shall be

approved by the Engineer.

Each 1 1,882.10       1,882.10           

Sub total: = Rs. 1,882.10           

LABOUR

- Carriage to site and unloading etc. = Rs. 150.00

- Installation including end connections, sundries, testing and commissioning.
= Rs. 200.00

Total: = Rs. 2,232.10           

- Contractor's overheads @ 10% and profit @ 10% = Rs. 446.42              

Grand Total: = Rs. 2,678.52           

Say = Rs. 2,679.00           

Note:-

- The cost of materials are inclusive of General Sales Tax (G.S.T)

-

Unit = Each

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different

manufacturers/suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of procurement i.e.

open tendering, limited quotations from prequalified manufacturers/suppliers or any other.
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

2.3 Wall bracket Light Fixture Type LED 12W energy saving lamp with holder and

complete in all respect with allied accessories. The fitting shall be approved by

the Engineer.

MATERIAL

-

Wall bracket Light Fixture Type LED 12W energy saving lamp with holder and

complete in all respect with allied accessories. The fitting shall be approved by

the Engineer. Each 1 4,130.00       4,130.00           

Sub total: = Rs. 4,130.00           

LABOUR

- Carriage to site and unloading etc. = Rs. 150.00

- Installation including end connections, sundries, testing and commissioning.
= Rs. 200.00

Total: = Rs. 4,480.00           

- Contractor's overheads @ 10% and profit @ 10% = Rs. 896.00              

Grand Total: = Rs. 5,376.00           

Say = Rs. 5,376.00           

Note:-

- The cost of materials are inclusive of General Sales Tax (G.S.T)

-

Unit = Each

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different

manufacturers/suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of procurement i.e.

open tendering, limited quotations from prequalified manufacturers/suppliers or any other.
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

2.4 20W LED Water tight light fixture IP 65 complete in all respect with all allied

accessories. The fitting shall be approved by the Engineer.

MATERIAL

- 20W LED Water tight light fixture IP 65 complete in all respect with all allied

accessories. The fitting shall be approved by the Engineer.
Each 1 18,290.00     18,290.00         

Sub total: = Rs. 18,290.00         

LABOUR

- Carriage to site and unloading etc. = Rs. 150.00

- Installation including end connections, sundries, testing and commissioning.
= Rs. 200.00

Total: = Rs. 18,640.00         

- Contractor's overheads @ 10% and profit @ 10% = Rs. 3,728.00           

Grand Total: = Rs. 22,368.00         

Say = Rs. 22,368.00         

Note:-

- The cost of materials are inclusive of General Sales Tax (G.S.T)

-

Unit = Each

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different

manufacturers/suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of procurement i.e.

open tendering, limited quotations from prequalified manufacturers/suppliers or any other.
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

2.5 Smart Bright Highbay wide beam LED Luminaries 100W efficient and reliable

and all accessories/ components required for the proper operation of the

system. The luminaries shall be fully flexible for future upgrades and easy

replacements for maintenance purposes. 

MATERIAL

-

Smart Bright Highbay wide beam LED Luminaries 100W efficient and reliable

and all accessories/ components required for the proper operation of the

system. The luminaries shall be fully flexible for future upgrades and easy

replacements for maintenance purposes. Each 1 28,000.00     28,000.00         

Sub total: = Rs. 28,000.00         

LABOUR

- Carriage to site and unloading etc. = Rs. 200.00

- Installation including end connections, sundries, testing and commissioning. = Rs. 250.00

Total: = Rs. 28,450.00         

- Contractor's overheads @ 10% and profit @ 10% = Rs. 5,690.00           

Grand Total: = Rs. 34,140.00         

Say = Rs. 34,140.00         

Note:-

- The cost of materials are inclusive of General Sales Tax (G.S.T)

-

Unit = Each

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different

manufacturers/suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of procurement i.e.

open tendering, limited quotations from prequalified manufacturers/suppliers or any other.
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

2.8 Wall Bracket fan 20" sweep make capacitor type,copper winding complete with

all required accessories etc.

MATERIAL

- Wall Bracket fan 20" sweep make capacitor type,copper winding complete with

all required accessories etc.
Each 1 11,440.00     11,440.00         

Sub total: = Rs. 11,440.00         

LABOUR

- Carriage to site and unloading etc. = Rs. 200.00

- Installation including end connections, sundries, testing and commissioning.
= Rs. 250.00

Total: = Rs. 11,890.00         

- Contractor's overheads @ 10% and profit @ 10% = Rs. 2,378.00           

Grand Total: = Rs. 14,268.00         

Say = Rs. 14,268.00         

Note:-

- The cost of materials are inclusive of General Sales Tax (G.S.T)

-

Unit = Each

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different

manufacturers/suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of procurement i.e.

open tendering, limited quotations from prequalified manufacturers/suppliers or any other.
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

3.1(a) PVC pipe/conduit Class-B 100 mm dia with accessories suitable for laying

multi-core cables.

MATERIAL

-
PVC pipe/conduit Class-B 100 mm dia with accessories suitable for laying

multi-core cables.
Rft. 1 625.40          625.4                

                                  Sub total: = Rs. 625.40              

LABOUR

Carriage to site and unloading etc. = Rs. 45.00

Installation including end connections, execuation, sundries etc = Rs. 70.00

Total: = Rs. 740.40              

- Contractor's overheads @ 10% and profit @ 10% = Rs. 148.08              

- GST @ 18% on Material = Rs. 112.57              

Grand Total: = Rs. 1,001.05           

Say = Rs. 1,001.00           

Note:-

- The cost of materials are inclusive of General Sales Tax (G.S.T)

-

Unit = Rft.

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different 

manufacturers/suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of procurement i.e. 

open tendering, limited quotations from prequalified manufacturers/suppliers or any other.
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

3.1(b) PVC pipe/conduit Class-D 100 mm dia with accessories suitable for laying

multi-core cables.

MATERIAL

-
PVC pipe/conduit Class-D 100 mm dia with accessories suitable for laying

multi-core cables. Rft. 1 1,085.60       1,085.6             

                                  Sub total: = Rs. 1,085.60           

LABOUR

- Carriage to site and unloading etc. = Rs. 45.00

- Installation including end connections, execuation, sundries etc = Rs. 70.00

Total: = Rs. 1,200.60           

- Contractor's overheads @ 10% and profit @ 10% = Rs. 240.12              

Grand Total: = Rs. 1,440.72           

Say = Rs. 1,441.00           

Note:-

- The cost of materials are inclusive of General Sales Tax (G.S.T)

-

Unit = Rft.

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different 

manufacturers/suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of procurement i.e. 

open tendering, limited quotations from prequalified manufacturers/suppliers or any other.
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

4.1(a) Perforated cable tray with cover (14 SWG & 16 SWG ) G.I Sheet including

installation accessories such as wall support bracket assembly, saddles or

straps secured with brass or cadmium nuts, rawal plugs, bolts & washer, cable

ladder for horizontal run of cable as and provided specification or as required.

MATERIAL

- 150 mm x 75 mm Rft. 1 926.09 926.09              

- Installation accessories such as wall bracket, ceiling hanger, rawal plugs, bolts

and  grouting etc.
Lumsump 125.00 125.00              

Sub Total: 1,051.09           

LABOUR

- Carriage to site and unloading etc. = Rs. 45.00

-
Installation including end connections, sundries, testing and commissioning. = Rs.

70.00

Total: = Rs. 1,166.09           

- Contractor's overheads @ 10% and profit @ 10% = Rs. 233.22              

Grand Total: = Rs. 1,399.31           

SAY   = Rs. 1,399.00           

Note:-

- The cost of materials are inclusive of General Sales Tax (G.S.T)

-

Unit = Rft.

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different manufacturers/ 

suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of procurement i.e. open tendering, 

limited quotations from prequalified manufacturers/suppliers or any other.
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

5.1 DBs with all installation and operational accessories as per specification or as 

shown on the drawings.

MATERIAL

DB-  Tubewell Room

- 1 No. 32 Amps (Adj.) MCCB TP, RC=25kA, Icu=100%Ics Each 1           20,060          20,060.00         

- 4 Nos. outgoing  20A, MCB, SP, RC=10 kA, Icu=100%Ics No. 4           2,006            8,024.00           

- 5 Nos. outgoing 10A, MCB, SP, RC=10 kA, Icu=100%Ics No. 5           2,006            10,030.00         

- 3 Nos. Spare 10/20A, MCB, SP, RC=10 kA,  Icu=100%Ics No. 3           2,006            6,018.00           

-

Indication lights, push buttons, digital ammeter with selector switch, digital

voltmeter with selector switch, Panel box SWG 16 powder coated RAL colour

7032, IP class 44 and with all accessories.
Lumpsum 20,000.0       20,000.00         

Sub total: = Rs. 64,132.00         

LABOUR

- Carriage to site and unloading etc. = Rs. 3000.00

- Installation including end connections, sundries, testing and commissioning. = Rs. 5000.00

Total: = Rs. 72,132.00         

- Contractor's overheads @ 10% and profit @ 10% = Rs. 14,426.40         

Grand Total: = Rs. 86,558.40         

Say = Rs. 86,558.00         

Note:-

- The cost of materials are inclusive of General Sales Tax (G.S.T)

-

Unit = Each.

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different manufacturers/ 

suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of procurement i.e. open tendering, 

limited quotations from prequalified manufacturers/suppliers or any other.
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

6.1 LOW TENSION  MAIN PANEL BOARD (MPB)

Main panel board designated as MPB with all installation and operational

accessories as per site requirements, as per tender specifications and as

directed by the Engineer. The MPB shall comprise the following:

INCOMING

- 01 No. 200 Amps TP (Adj.) MCCB, RC= 36 kA,  Icu=100%Ics Each 1 68,440.0       68,440.00         

- 01 No. VSS  (07 position) Each 1 68,440.0       68,440.00         

- 01 No. 0-600 Volts AC DIGITAL Voltmeter Each 1 68,440.0       68,440.00         

- 03 Nos. 200/5 Amps Current Transformers No. 3 68,440.0       205,320.00       

- 01 No. ASS (R-Y-B-OFF) No. 1 68,440.0       68,440.00         

- 01 No. 0-200 Amps AC DIGITAL Ammeter No. 1 68,440.0       68,440.00         

- 06 Nos. RYB and ON OFF TRIP LED  indication lights No. 6 68,440.0       410,640.00       

-
14 SWG steel sheet Panel  RAL 7032, IP= 54/44 and all other accessories,

35,000.0       35,000.00         

OUTGOING

-

01 No. 160 Amp MCCB TP, (Adj.) RC=25KA , Icu=100%Ics

 (For Motor) Each 1           34,220.0       34,220.00         

-

01 No. 100 Amp MCCB TP, (Adj.) RC=25KA , Icu=100%Ics

 (For PFI) Each 1           20,060.0       20,060.00         

- 01 No. 32 Amp MCCB, TP, (Adj.) RC=25KA , Icu=100%Ics Each 1           20,060.0       20,060.00         

- 01 No. 25 Amp MCCB, TP, (Adj.) RC=25KA , Icu=100%Ics Each 1           20,060.0       20,060.00         

- 01 No. Spare 160 Amp MCCB TP, (Adj.) RC=25KA , Icu=100%Ics Each 1           34,220.0       34,220.00         

01 No. Spare 40 Amp MCCB TP, (Adj.) RC=25 kA, Icu=100%Ics Each 1           20,060.0       20,060.00         

01 No. Space 160 Amp MCCB TP

- 01 No.  Panel light with limit switch Each 1           2,773.0         2,773.00           

-

02 Nos. Exhaust fan 6" (copper) & Louver 8" sweep with thermosttae relay and

all accessories etc. Each 2           2,950.0         5,900.00           

-

Electrolytic copper bus bar with electrical grade PVC mountings 3 for each,

nuts, bolts and washers, control MCB etc. (400 Amps. R+Y+B N, 50 Hz, 415 V,

AC) 35,000.0       35,000.00         

- All other accessories required for completion of the qulaity works 30,000.0       30,000.00         

-

Contractor shall submit the genuine certificate from the

manufacturer/authorized agent clear by indicating the project name

make/model/rating of MCCB, MCB, magnetic contactors, terminal blocks and

voltmeters/ ammeter alongwith warranties.

 Sub total: = Rs. 1,215,513.00    

LABOUR

- Carriage to site and unloading etc. = Rs. 12,500.00         

- Installation including Glands, Lugs, end connections, sundries, testing and

commissioning = Rs. 17,500.00         

Total: = Rs. 1,245,513.00    

- Contractor's overheads @ 10% and profit @ 10% = Rs. 249,102.60       

Grand Total: = Rs. 1,494,615.60    

Note:- Say = Rs. 1,494,616.00    

- The cost of materials are inclusive of General Sales Tax (G.S.T)

-

Unit = Number

Lumsump 

Lumsump 

Lumsump 

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different 

manufacturers/suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of procurement i.e. 

open tendering, limited quotations from prequalified manufacturers/suppliers or any other.
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

8.1 14 SWG steel sheet clad power factor improvement panel (PFI) including Cu

busbar, heavy duty incoming and outgoing circuit breaker to capacitor,

magnetic contactors, continuous digital p.f controller, on & off pushbuttons etc.

complete with all components/accessories as per specifications and drawings.

MATERIAL

PFI - 40 kVAR 

-
06 steps with continuous digital power factor and capacitor controller with all 

accessories etc. No. 1 80,240          80,240.00         

- 01 No. Neutral/OFF/Auto selector switch No. 1 2,950            2,950.00           

04 Nos. 10 kVAR capacitor No. 4 19,470          77,880.00         

- 04 Nos. 53A Magnetic contactor  (AC-3) No. 4 28,320          113,280.00       

- 04 Nos. 32A MCCB, TP (Adj.) RC= 25 kA Circuit breaker No. 4 20,060          80,240.00         

- 08 Nos. Indication light - ( for magnetic contactor and phase) No. 8 1,298            10,384.00         

- 08 Nos. Push Buttons (ON/OFF) No. 8 1,534            12,272.00         

- 05 Nos. Auxiliary contractor (NO/NC) No. 5 1,416            7,080.00           

- 01 No. Panel light with limit switch No. 1 2,773            2,773.00           

-

02 No. Exhaust fan 6" & Louver 8" sweep with thermosttae relay and all

accessories etc. No. 2           2,950            5,900.00           

- 14 SWG steel sheet Panel  RAL 7032, IP= 54/44 and all other accessories, 35,000          35,000.00         

-

Electrolytic copper bus bar with electrical grade PVC mountings 3 for each,

nuts, bolts and washers, control MCB etc. (400 Amps. R+Y+B N, 50 Hz, 415 V,

AC) 35,000          35,000.00         

- All other accessories required for completion of the qulaity works 30,000          30,000.00         

-

Contractor shall submit the genuine certificate from the

manufacturer/authorized agent clear by indicating the project name

make/model/rating of MCCB, MCB, magnetic contactors, terminal blocks and

voltmeters/ ammeter alongwith warranties.

Total: = Rs. 492,999.00       

LABOUR

- Carriage to site and unloading etc. = Rs. 12,500.00         

- Installation including Glands, Lugs, end connections, sundries, testing and

commissioning = Rs. 17,500.00         

Total: = Rs. 522,999.00       

- Contractor's overheads @ 10% and profit @ 10% = Rs. 104,599.80       

Grand Total: = Rs. 627,598.80       

Note:- Say = Rs. 627,599.00       

- The cost of materials are inclusive of General Sales Tax (G.S.T)

- The above referred cost is for estimation purposes only and are based on budgetary quotations from the different 

manufacturers/suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of procurement i.e. 

open tendering, limited quotations from prequalified manufacturers/suppliers or any other.

Lumsump 

Unit = Number

Lumsump 

Lumsump 
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

9.1 Earth point comprising of 10 ft. 5/8" dia. (16 mm dia) copper coated M.S. rods

driven in ground near each lighting control panel. The earthing rods shall be

completed with fixing clamps etc.

MATERIAL

-

Earth point comprising of 10 ft. 5/8" dia. (16 mm dia) copper coated M.S. rods

driven in ground No. 1 16,409          16,409.08         

- Civil work of earth point and R.C.C. cover. No. 1 2,500            2,500.00           

Sub Total: 18,909.08         

LABOUR

- Carriage to site and installation = Rs. 2,500.00           

Total: = Rs. 21,409.08         

- Contractor's overheads @ 10% and profit @ 10% = Rs. 4,281.82           

Grand Total: = Rs. 25,690.90         

Say = Rs. 25,691.00         

Note:-

- The cost of materials are inclusive of General Sales Tax (G.S.T)

Unit = Number

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different

manufacturers/suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of procurement i.e.

open tendering, limited quotations from prequalified manufacturers/suppliers or any other.
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

9.2 Bore type, earthing up to permanent water level/moist soil by arrangement of

earth pit/point comprising of concrete/brickwork housing with lifting cover 50mm

perforated GI pipe, appropriate bare copper stranded conductor as per details in

drawing. The earthing and bonding shall be complete with fixing clamps etc. &

all metal works shall be bonded to the proposed earthing network.

MATERIAL

- Drilling of earth bore 3" dia 100 ft. deep or up to permanent water level.
No. 3 9,440            28,320.0           

-

Supply and installation of G.I pipe 2" dia 14 SWG to be installed in pre-made

bore including all accessories like tees, bends, sockets etc. Pipe shall be

connected to tinned copper spike as per detail shown on drawing, complete in

all respects.
Rft. 80 236               18,880.0           

-

Supply and installation of tinned copper spike to be manufactured as per detail

shown on drawing. Spike shall be connected/screwed at bottom of G.I pipe

including all accessories like nuts and bolts complete in all respect.

No. 1 8,850            8,850.0             

-

Supply and installation of 70 mm
2

bare stranded electrolytic copper conductor

lead in prelaid G.I pipe and connected to tinned copper spike as shown on

drawing. 2 Nos. of leads to be installed including all accessories like brass nuts,

bolts, washers etc complete in all respect. Rft. 180 413               74,340.0           

-

Supply and installation of tinned earth test link in earthing pit consisting of

copper plate (12"x2"x1/2") with fixing arrangement on the wall of man hole

including brass nuts, bolts washers lugs etc. complete in all respect.
No. 1 2,950            2,950.0             

-

Construction of earthing pit (manhole) of internal size 18"x18"x24" deep with 9"

thick brick wall with cement mortar, internal plaster 1:4, RCC 4" thick cover with

lifting hooks including all accessories complete in all respect.

No. 1 5,900            5,900.0             

-
Testing and commissioning of the earthing system alongwith all testing

accessories complete in all respect. Lumsump 1 4,000            4,000.0             

Sub total: = Rs. 143,240.0         

LABOUR

- Carriage to site and unloading etc. = Rs. 5,000.0             

-

Installation including Glands, Lugs, end connections, sundries, testing and

commissioning = Rs. 10,000.0           

Total: = Rs. 158,240.0         

- Contractor's overheads @ 10% and profit @ 10% = Rs. 31,648.0           

Grand Total: = Rs. 189,888.0         

Say 189,888.0         

Note:-

- The cost of materials are inclusive of General Sales Tax (G.S.T)

-

Unit = Number

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different

manufacturers/suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of

procurement i.e. open tendering, limited quotations from prequalified manufacturers/suppliers or any other.
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Sr./No. Description Unit Qty.
Unit Price

Rs.

Total  

Rs.

 DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT, SECTORAL PLANNING & RESIDENT SUPERVISION PACKAGE - II  

 TUBEWELL - MC KAMOKE 

UNIT RATE ANALYSIS FOR ELECTRIFICATION WORKS

10.1(a) #REF!

MATERIAL

- Supply of 100 kVA Pole Mounted Transformer Job 1 1,602,650     1,602,650.00    

-

11kV HT/LT Steel Poles, HT/LT Coductor, plateform, Civil Works, allied

hardwear complete with all respects. etc., as required for proper completion of

job as per WAPDA/DISCO standards. Job 1 350,000        350,000.00       

Sub total: = Rs. 1,952,650.00    

LABOUR

- Carriage to site, transportation  and unloading etc. = Rs. 35,000.00         

- Installation including connections, sundries, testing and commissioning. = Rs. 25,000.00         

Total: = Rs. 2,012,650.00    

- Contractor's overheads @ 10% and profit @ 10% = Rs. 402,530.00       

Grand Total: = Rs. 2,415,180.00    

Say = Rs. 2,415,180.00    

Note:-

- The cost of materials are inclusive of General Sales Tax (G.S.T)

-

Unit = Number

The above referred cost is for estimation purposes only and are based on budgetary quotations from the different

manufacturers/suppliers. The final cost for the referred items shall be decided/finalized by the Client as per method of procurement i.e.

open tendering, limited quotations from prequalified manufacturers/suppliers or any other.
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National Engineering Services                                                                   Ref:  ECS/NESPAK/202203d24 
Pakistan (Pvt.) Limited 

 
QUOTATION 

Borehole Geophysical Logging 

 
TERMS AND CONDITIONS: 

1- 50% payment will be made after completion of field work.  
2- 50% on Submission of report. 
3- The rates are exclusive of all taxes(e.g. Income Tax, GST) and will be paid by the client itself 

against the credit of ECS. 
 

 
 
 
 
Muhammad Haroon 
Geoscientist 
 

Sr. # 

 
Description Qty

 
Rs. 

Rate Amount 

1 • Geophysical  Logging  of  borehole  for  the 
identification  of  lithology  ,  general  quality 
of  formation  fluid  &  selection  of  suitable 
depths for the placement of screen  lengths  
by using OYO 3400 Geologger JAPAN. 

• Interpretation, Compilation & submission of 
Logging report. 

• Mob & Demob of equipment and field crew 
from Lahore to site and back 

 

 

 

 

1 No. 

 

 

 

50,000/- 

 

 

 

50,000/- 

               Total   50,000.00 
 
        Rupees: Fifty Thousand Only 

Address: B-1, Sea Breeze Homes, Sher Shah Block, New Garden Town Lahore  
Phone: 03343607769, E-mail: info@earthcrust.com.pk, earthcrustservices@gmail.com 
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B.H. INDUSTRIES
Mushtaq Plaza, 5-Chenab Market, Madina Town, Faisalabad.
Tel: 041-8554460, 61, 62, 63, E-mail: sales@bhi.com.pk
National Tax Number: 3206366-7

To: NESPAK

No.: bhi-2301120
Lahore. Date: 12.01.2023

Customer Ref.: E-mail
E-mail: mlktrq@yahoo.com Dated: 11.01.2023

GST #.:

Attn: Malik Tariq Mahmood
0332-4507327 Hypo Dosing Pump Manual

Dear Sir,
Thank you for your interest in our products and the enquiry. We are pleased to submit our quotation as under:
S. No. Description Model/Size Qtty. Unit Rate Amount (PKR)

1 Hypo Dosing Pump Manual 10 Sets 105,000    1,050,000
Max. injection capacity: 8-lit/hr. 465$         4,650
Max. pressure: 10-bar
Made in Europe.
with Local 80-liter dosing tank.

Total Ex-works Fsd.:

PAYMENT:                 100% advance with order. Price is subject to change with the increase of forex rate.
DELIVERY:                 30~45 days after advance.
VALIDITY:                  Quote is valid for 3 working days.
TAXES:                      All taxes to buyer's account in addition to offer price.
TRANSPORTATION:  To be paid at actual by client directly to the transporter upon delivery.

___________________ ______________________________
for B.H. INDUSTRIES Customer's Sign/stamp 

info@bhi.com.pk , www.bhi.com.pk required as order confirmation

Quotation / Order

Direct contact for this project:
Ateeq Herl:        0301-8554460

Page 117 of 312



CamScanner
Page 118 of 312

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


TEEPU ENGINEERING COMPANY  
TEEPU CAST IRON & DUCTILE CAST IRON PRODUCTS  

PIPE & FITTINGS | COVERS & GRATING | VALVES & PENSTOCKS 
TEEPU PIPE & FITTINGS 

TEEPU DUCTILE IRON  
UNIVERSAL FLANGE JOINT | MECHANICAL FLANGE JOINTS 

 VK FLANGE JOINT |FLANGE ADAPTOR  

Price List 
Effective from 01.01.2023 

 Price included rubber gasket & nut bolts.
Specification:  
In accordance with British Standard 2035 / BS: 4772 / EN: 545 / EN: 598  
Flanges in accordance with BS: 10 Table D / Table E    
Pressure rating Class: PN10 / PN16 

GENERAL TERM & CONDITIONS: 
 Prices are ex-factory, Faisalabad.
 Prices are exclusive of any tax.
 Validity of price is 3-months.
 Prevailing foreign currency rate.
 Prevailing government taxes & duties.
 Current raw material prices.
 Force majeure clause.

PAYMENT: Prices are subject to advance payment and make-to-order basis. 

Cell: 0300-8411966 | Email: teepupipe@hotmail.com | https://www.teepuengineering.com 

Sr.# Size Unit Unit Price
01 2" diameter Set 8625 
02 3" diameter Set 10125 
03 4" diameter Set 11625 
05 6" diameter Set 14625 
06 8" diameter Set 17625 
07 10" diameter Set 25125 
08 12" diameter Set 32625 
09 15" diameter Set 44625 
10 18" diameter Set 64125 
11 21" diameter Set 86625 
12 24" diameter Set 116625 
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RAHMAN ENGINEERING WORKS 
SPECIALIST: WATER & WASTE WATER ACCESSORIES 

CASTING, MANUFACTURING, MACHINING, FABRICATION, IMPORTER  & 
JOINTING/FITTING/INSTALLING 

 

RAHMAN ENGINEERING WORKS: RAHMAN PLAZA , RING ROAD, LAHORE 
Ph# +92-321-9790007, +92-333-4322515 

REF # REW/NESPAK/031-A.                                                                         DATE: 05-09-2022. 
 
TO: M/S NESPAK  
PROJECT : DEVELOPMENT OF QUAID-E-AZAM BUSINESS PARK, SHEIKHUPURA. 
ATTN: MALIK TARIQ SB              

QUOTATION 
HDPE COMPRESSION FITTING 

SR 
No. 

DISCRIPTION SIZE (mm)   OD UNIT Rate/Each  

1 

P.E HOUSE CONNECTION 

25 X 90 SET 970/- (INCLUDING PP SADDLE CLAMP,PP 
TAPPING FRRULE,MTF/FTA & END CAP) 

2 
---------------------------   DO   -------------------
------- 

25 X 110 SET 1,150/- 

3 
---------------------------   DO   -------------------
------- 

25 X 160 SET 1,750/- 

4 
---------------------------   DO   -------------------
------- 

25 X 200 SET 3,700/- 

5 
---------------------------   DO   -------------------
------- 

25 X 250 SET 6,500/- 

6 
---------------------------   DO   -------------------
------- 

25 X 315 SET 8,900/- 

7 
---------------------------   DO   -------------------
------- 

50 X 90 SET 1,900/- 

8 
---------------------------   DO   -------------------
------- 

50 X 110 SET 2,100/- 

9 
---------------------------   DO   -------------------
------- 

50 X 160 SET 2,700/- 

10 
---------------------------   DO   -------------------
------- 

50 X 200 SET 4,700/- 
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RAHMAN ENGINEERING WORKS 
SPECIALIST: WATER & WASTE WATER ACCESSORIES 

CASTING, MANUFACTURING, MACHINING, FABRICATION, IMPORTER  & 
JOINTING/FITTING/INSTALLING 

 

RAHMAN ENGINEERING WORKS: RAHMAN PLAZA , RING ROAD, LAHORE 
Ph# +92-321-9790007, +92-333-4322515 

11 
---------------------------   DO   -------------------
------- 

50 X 250 SET 7,600/- 

12 
---------------------------   DO   -------------------
------- 

50 X 315 SET 9,900/- 

 
RATES ARE EXCLUDING ALL TAXES AND DUTIES 
RATES ARE INCLIDING TRANSPORT CHARGES AT SHEIKHUPURA. 
RATES ARE VALID FOR 65 DAYS               
                                                                      THANKING YOU,                                                                                                                                 
             YOUR’S TRULY, 
 
 
                                                                     MUHAMMAD MUZAMMIL RAHMAN CHAUDHARY 
                                                                     DIRECTOR   
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APPENDIX-D 

ECONOMIC & FINANCIAL 
ANALYSIS 
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  Economic And Financial Analysis  
 

NESPAK 

                                      ECONOMIC AND FINANCIAL ANALYSIS  

1 Economic Analysis 

The proposed project is framed to ensure improved, sustained, and equitable quantum of 

drinking water supplies, to selected population of Kamoke. This will result to foster the 

social and economic growth through improved health and living conditions, reduction in 

poverty and increased productivity etc. Economic cost- benefit analysis has been 

performed to assess the benefits from the investment done for water supply. Economic 

analysis for the said project provided a framework within which all aspects of the project 

completed have been evaluated in a coordinated and systematic manner. The analysis 

has been done with a view to determine whether a project will contribute significantly to 

the development of the total economy and whether its contribution would be significant 

enough to justify the expenditure of the resources. The investment justification for this 

purpose relied on the returns generated and meeting the selected criteria of Internal 

Rate of Return (IRR) and Net Present Value (NPV).  

1.1 Objectives 
 

The major objective of the economic analysis was to assess the future flow of 
incremental economic benefits of the proposed project resulting from direct investment in 
the proposed project to the society in order to evaluate its economic justification.  

1.2 Methodology for Project Appraisal 

Economic evaluation of the project has been decided on the basis of the results obtained 
by the application of the efficiency criterion of public investment using the “Discounted 
Cash Flow” technique. The technique is extensively being used by Planning Commission 
of Pakistan and the multilateral donor agencies like World Bank and Asian Development 
Bank etc for appraising the similar projects. 

Three indicators namely “Net Present Value (NPV)”, “Economic Internal Rate of Return 
(EIRR)” and “Benefit-Cost Ratio (B/C Ratio)” have been worked out to indicate the 
economic justification of the proposed project. Economic analysis details: 

 Determination of economic parameters to express costs and benefits in real 
economic terms. 

 Quantification of economic benefit of the project. 
 Derivation of project costs in economic prices; 
 Computation of EIRR, NPV and B/C ratio; and 
 Sensitivity analysis by varying parameters used in the "Base Case" analysis. 

The parameters used in economic analysis are discussed below:  
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  Economic And Financial Analysis  
 

NESPAK 

1.3 Economic Parameters 

1.3.1 Price Datum  
The economic quantification of project benefits and project costs has been carried out at 
the constant price level. 
 
1.3.2 Rate of Discount  

In Pakistan, the marginal productivity of capital lies between 10 and 12 percent. The 
economic opportunity cost of capital has thus been taken as 12% for economic analysis, 
as used by Planning Commission of Pakistan and other multilateral agencies for 
appraising similar projects. For financial analysis, 12% opportunity cost of capital has 
been used. 

 
1.3.3 Standard Conversion Factor  

Standard Conversion Factor (SCF) represents the ratio of prices of all goods within the 
economy with respective international prices. The SCF is mainly influenced by the trade 
policies of the Government. The general distortion between international and domestic 
prices is caused by import/export duties, taxes and tariffs, subsidies and other price 
distortions to trade. The value of this general conversion factor has been estimated on 
the basis of statistics covering imports, exports, taxes and subsidies. The standard 
conversion factor has been used in shadow pricing. 

Annex Table-1 shows the yearly data used to calculate the SCF for the fiscal years 
2010-11 to 2014-15. An average of five years is taken to allow for annual fluctuations in 
trade and taxes. The value of SCF thus worked out is 0.908. This however, only takes 
into account distortions to domestic prices of traded goods caused by tariffs.  

1.3.4 Economic Prices  

The analysis derived the economic costs from its financial estimates of investment and 
operating costs, adjusted for transfer payments (taxes etc) and other market distortions. 
The real costs were converted to border parity prices using SCF. The economic capital 
costs are based on the financial capital costs used in the investment plan excluding all 
price contingencies, interest costs, taxes, and duties. 

1.3.5 Project Life for Analytical Period  

Project life or service life of the project is dependent upon the useful life of its diverse 
components. A project utilization period of 30 years (after implementation) has been 
assumed for the purpose of economic analysis. 

1.4 Project Economic Benefits  

1.4.1 Direct Quantifiable Benefits 
 

A- Savings in Health Cost 
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AS per HEIS (2018-19) data, an average monthly medical expenditure of Rs. 1300 is 
being incurred by a household in Punjab urban areas. According to various studies, 30% 
of the population is suffering from water related diseases. The project area population 
served by clean drinking water supply in Kamoke has been estimated for all operational 
years. Savings in health cost has been estimated on basis of number of households and 
annual household health expenditure savings.  

B- Productivity Improvement  
Different studies show that 28% of household members have economic activity. Average 
monthly income per household is Rs. 55,189. Average household size is 6.68 persons. It 
translates into per-day income of Rs. 275 per person.  Population suffering from 
diseases caused water and wastewater issues is 30%. An average four-day per month 
productivity increase of the economically active persons resulting from a diversion from 
medical related activities to economic activities would translate into economic benefits.  

C- Reduction in Infant Mortality 
 
According to Punjab MICS 2018, under-5 mortality rate per 1,000 live births in 
Gujranwala (district) is 52. Crude birth rate is 26 (Govt. of Pakistan, 2017). Various 
studies estimated that water supply and wastewater investments under the project would 
reduce the infant mortality to 40% in the 30% of project served population affected with 
water-borne diseases. US Department of Transportation estimated economic value of a 
statistical life (VSL) in year 2015 at US$ 9.4 Million. By converting this to Pakistan/US 
GDP per capita ratio of 2015 (US$ 1,275.30/53,041.98), it translates into Rs. 23.84 
million per statistical life. This per capita approach of VSL gives conservative value and 
thus has been adopted in this economic value, in order to keep the economic benefits on 
a lower side. The annual economic value of under-5 saved lives has been calculated by 
using value of statistical life and number of expected lives saved. 

Thus, total direct economic benefits of supplying water supply for project area were 
found as Rs 206 million in first year of project operation. The economic benefits for all 
operational years of project have been estimated on the basis of connected population. 
As the project is only about provision of ensured water supply thus a conservative 40% 
of these economic benefits have been attributed to drinking water supply and remaining 
to other water and sanitation related investments/interventions. The estimation of 
economic benefits has been detailed in Annex Table- 2. 

1.4.2 Indirect Benefits 

The indirect benefits of development would be: 

 Increased employment  
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 Increased economic activity leading to increase in GDP 

 Positive impact on poverty reduction through increased productivity and increased 

employment opportunities 

Improvement in environmental conditions, increased commercial activities and overall 
socio-economic development would also arise in the project implementation areas. 
These indirect benefits although of vital importance for overall development of the area 
but difficult to quantify thus do not form part of economic appraisal. 

1.5 Project Costs 

The costs associated with the said project include initial capital or investment costs of the 
proposed infrastructure elements and future operations and maintenance costs. Total 
investment cost of the said project was estimated as Rs. 367.76 million. The all cost is 
assumed to phase out in one year. Project economic cost has been estimated by netting 
off the price escalation and taxes. This has been further expressed in economic terms as 
Rs. 275.22 million by using standard conversion factor. Annual Operation and 
maintenance cost has been estimated as Rs. 17.32 million in financial terms and Rs. 
15.73 million in economic terms. Detailed investment and O & M cost is summarized in 
Annex Table – 3. 

1.6 Economic Indicators 

To judge the economic viability of the project economic indicators like Net Present Value 
(NPV), Benefit Cost Ratio (B/C Ratio) and Economic Internal Rate of Return (EIRR) have 
been calculated using the streams of project benefits and project costs discussed earlier 
and given in Annex Table - 4. The results are summarized below 

Table-1.4 Summary Results of Economic Analysis 

Economic Indicators At 12% Discount Rate 

Present Worth of Benefits (Rs million) 638.30 
Present Worth of Costs (Rs million) 358.86 
Net Present Value (Rs million) 279.45 
B/ C Ratio  1.78 
EIRR (Percent) 25.84 

 

The EIRR calculated is above the economic opportunity cost of capital (12%) in 
Pakistan. The results of NPV and B/C ration also proved that project is economically 
viable. 
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1.7 Sensitivity Analysis 

The results of economic analysis given above have been computed on the basis of a set 
of assumptions. Alternate analysis has therefore been undertaken by varying the 
following assumptions.  

● 10 percent increase in project costs  
● 10 percent decrease in project benefits.  
● Benefit reduction and cost over-run (each by 10 percent) occurring 

simultaneously.  
The sensitivity analysis is given in Annex Table-4 and the results are shown below:  

 Table – 1.5 Sensitivity Results 

SCENARIO EIRR (Percent) 

Base Case 25.84 

Sensitivity Analysis: 

10 percent decrease in project benefits 22.76 
10 percent increase in project costs 23.04 

Benefits reduction & cost over-run by 10 percent each 
both occurring simultaneously  20.22 

 
A review of the sensitivity test results indicates that the calculated EIRR is robust and 
proposed project is not sensitive to assumptions made. 

2 FINANCIAL ANALYSIS 

The financial analysis of the subject project has been undertaken with a view to assess 
operational project cost reimbursement. Provision of facilities like adequate potable 
water etc are considered to be the responsibility of the Government and such projects 
are rarely intended to recover the invested financial resources.  

In the financial analysis, generation of water supply revenues attributed to the 
implementation of the project has been estimated with a view to establish the financial 
sustainability of the project. The analysis carried out to identify and quantify benefits 
expressed in financial terms (using market prices), resulting from proposed investment 
and operational expenditure. The projected stream of total project revenues over the life 
of the project has been compared to the estimated stream of total project costs by 
bringing the two to a uniform basis through the process of discounting. 

The analysis carried out for the project included:  
 Estimation of incremental water supply revenues 
 Estimation project financial costs (investment & operation) 
 Calculation of financial indicators  

Page 188 of 312



 
 
  Economic And Financial Analysis  
 

NESPAK 

 
2.1- Financial Benefits (Revenues) 

Financial revenues have been estimated on the basis of following parameters. 
 
2.1.1- Served Population and Connections 

The served population of project area in Kamoke for water supply has been estimated 
using the household size.  

2.1.2- Water Tariff 

The initial average proposed tariff for domestic water supply is Rs. 300/household/month. 
The commercial tariff has been adopted as Rs. 800/Month/Unit. Proposed tariff has also 
been escalated @10% per annum for future operational years. 

2.1.3- Water Revenues/Financial Benefits 

Annual water supply revenues have been calculated on the basis of number of households 
and respective water tariff, detailed annual revenue calculation is given in Annex Table – 5. 

2.2. Financial Cost 

The project capital investment cost of Rs. 367.76 million has been used for the purpose 
of financial analysis. The annual operation and maintenance cost for water supply 
system (energy, repair and maintenance, staff etc) have been estimated as Rs. 17.32 
million. 

2.3. Unit Cost  

Unit costs of water supplied have been estimated by using project cost (investment and 
operation) and annual water flows (million gallons). The annual costs and flows during 
project years have been discounted (@10%) to get a present value of cost and annual 
water supplied. The unit cost (Rs/000 gallons) of water supplied through the project 
system have been calculated by dividing discounted total cost to discounted total water 
flow for all operational years. As the major objective is to recover operational cost, thus 
unit cost (considering only O&M) has been calculated as RS. 28.28 per thousand gallons 
for water supplied. Unit cost calculations have been detailed in Annex Table-6. 

2.4. Income and Expenditure Statement 

Income statement has been prepared on the basis of operational revenues for water and 
operating cost. Income statement is detailed in Annex Table-7 

2.5. Cash Flow Statement 
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Cash flow statement is presented below in Annex Table-8 

2.6. Financial Indicators 

To judge the financial viability of the project financial indicators like Net Present Value 
(NPV), Benefit Cost Ratio (B/C Ratio) and Financial Internal Rate of Return (FIRR) have 
been calculated. The streams of project financial benefits and costs are detailed in 
Annex Table-9. The results are summarized below: 

Table- 1.6 Summary Results of Financial Analysis 

Financial Indicators  At 12% Discount Rate 

Present Worth of Benefits (Rs million) 
434.03 

Present Worth of Costs (Rs million) 
408.34 

Net Present Value (Rs million) 
25.69 

B/ C Ratio  
1.06 

FIRR (Percent) 
12.58 
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(Rs.Million)

No. Description/Years 2010-11 2011-12 2012-13 2013-14 2014-15 Average

1 Total Imports*    3,455,286    4,009,093    4,349,879    4,630,521    4,644,152    4,217,786 

2 Total Exports*    2,120,847    2,110,605    2,366,478    2,583,463    2,397,513    2,315,781 

3 Import Duties**       187,695        219,597        242,989        244,947       308,950        240,836 

4 Sales Tax on Imports**       308,648        430,399        429,831        495,330       553,028        443,447 

5 Subsidies on Imports***          20,200          49,198          10,000          30,000         23,700          26,620 

6 Export Duties**            5,685            5,762            6,832            6,595           6,361            6,247 

7 Export Rebates**            8,527            8,453          10,362            8,732           9,091            9,033 

Standard Conversion 

Factor (SCF) =   
M + X    =    6,533,567 

(M+Tm)+(X-

TX)
   7,194,016 

   =           0.908 

M =  CIF Value of Imports
X =   FOB value of Exports
TM= Net Value of Taxes on Imports
TX= Net Value of Taxes on Exports

*  Economic Survey 2015-16
**FBR Year Book 2014-15
*** Ministry of Finance, Islamabad

Annex- Table - 1

Derivation of Standard Conversion Factor
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Description Unit 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34 2034-35 2035-36 2036-37 2037-38 2038-39 2039-40 2040-41 2041-42 2042-43 2043-44 2044-45 2045-46 2046-47 2047-48 2048-49 2049-50 2050-51 2051-52 2052-53

Total Served Population No 36,419       36,921    36,921    37,432    37,953    38,482    39,022    39,570    40,129    40,698    40,698    40,698    40,698    40,698    40,698    40,698    40,698    40,698    40,698    40,698    40,698    40,698    40,698    40,698    40,698    40,698    40,698    40,698    40,698    40,698    40,698    

Household Size No 6.7             6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           6.7           

Project Area Households No 5452 5527 5527 5604 5682 5761 5842 5924 6007 6093 6093 6093 6093 6093 6093 6093 6093 6093 6093 6093 6093 6093 6093 6093 6093 6093 6093 6093 6093 6093 6093

Economic Benefits of Savings of Health Cost

Percent of Population With Waterborne Diseases % 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30%

Average Monthly Health Expenditure Rs 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300 1300

Annual Health Cost Savings Rs. Million 25.52 25.87 25.87 26.23 26.59 26.96 27.34 27.72 28.11 28.52 28.52 28.52 28.52 28.52 28.52 28.52 28.52 28.52 28.52 28.52 28.52 28.52 28.52 28.52 28.52 28.52 28.52 28.52 28.52 28.52 28.52

Economic Benefits of Productivity Increases

Avg. Monthly Household Income Rs 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189 55189

Economic Value of Daily Income Per Capita Rs 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39 275.39

% of Economically Active Population % 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00%

Average Expected Productivity Increase Days Days 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

Annual Economic Benefits of Productivity Increases Rs. Million 40.44 41.00 41.00 41.56 42.14 42.73 43.33 43.94 44.56 45.19 45.19 45.19 45.19 45.19 45.19 45.19 45.19 45.19 45.19 45.19 45.19 45.19 45.19 45.19 45.19 45.19 45.19 45.19 45.19 45.19 45.19

Economic Benefits of Infant Mortality Reduction

Crude Birth Rate (Per 000 Population) No. 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26

Under 5 Mortality per 1000 Live Births No 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52

Total Live Births per Year - Project Population No 947 960 960 973 987 1001 1015 1029 1043 1058 1058 1058 1058 1058 1058 1058 1058 1058 1058 1058 1058 1058 1058 1058 1058 1058 1058 1058 1058 1058 1058

Under 5 Mortality - Project Area No 49 50 50 51 51 52 53 54 54 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55

Expected Reduction in Mortality Rate % 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40%

Estimated Economic Value of Statistical Life (VSL) Rs. Million 23.84 23.84 23.84 23.84 23.84 23.84 23.84 23.84 23.84 23.84 23.84 23.84 23.84 23.84 23.84 23.84 23.84 23.84 23.84 23.84 23.84 24.84 25.84 26.84 27.84 28.84 29.84 30.84 31.84 32.84 33.84

Economic Value of Saved Lives Rs. Million 140.18 143.04 143.04 145.90 145.90 148.76 151.62 154.48 154.48 157.34 157.34 157.34 157.34 157.34 157.34 157.34 157.34 157.34 157.34 157.34 157.34 163.94 170.54 177.14 183.74 190.34 196.94 203.54 210.14 216.74 223.34

Total Economic Benefits Rs. Million 206.13 209.90 209.90 213.69 214.63 218.45 222.29 226.15 227.16 231.05 231.05 231.05 231.05 231.05 231.05 231.05 231.05 231.05 231.05 231.05 231.05 237.65 244.25 250.85 257.45 264.05 270.65 277.25 283.85 290.45 297.05

Economic Benefits attributed to improved drinking water 

supply Rs. Million
82.45 83.96 83.96 85.48 85.85 87.38 88.92 90.46 90.86 92.42 92.42 92.42 92.42 92.42 92.42 92.42 92.42 92.42 92.42 92.42 92.42 95.06 97.70 100.34 102.98 105.62 108.26 110.90 113.54 116.18 118.82

Annex Table - 2

Economic Benefits of Water Supply
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1.0
Replacement of water supply and old lived pipes in Mohalla 

Rasulnagar & Mandiala Road
              293,253,860 

2.0 Installation of new Tubewell at Mandiala Water Works                 30,206,932 

TOTAL AMOUNT               323,460,792 

Contingencies @ 2%                   6,469,216 

PST @ 5%                 16,173,040 

Environmental & Social Management Plan                   1,247,000 

Price Adjustment @ 6%                 19,407,648 

WAPDA Meter Connection                   1,000,000 

GRAND TOTAL               367,757,695 

CONSULTANCY SERVICES FOR DETAIL DESIGN OF INFRASTRUCTURE SUB-PROJECT 

SECTORIAL PLANNING  AND RESIDENT SUPERVISION PACKAGE-II (HAFIZABAD, 

KAMOKE & MURIDKE)

IMPROVEMENT AND EXTENTION OF WATER SUPPLY SYSTEM IN KAMOKE CITY

 SUMMARY OF COST

Bill No. DESCRIPTION
AMOUNT

(Rs.)
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Water Supply Benefits

Investment O & M Total Total    (a)    (b) (c) (d)

1 275.22 0.00 275.22 0.00 -275.22 -275.22 -302.74 -302.74

2 15.73 15.73 83.96 68.23 59.84 66.66 58.26

3 15.73 15.73 83.96 68.23 59.84 66.66 58.26

4 15.73 15.73 85.48 69.75 61.20 68.18 59.63

5 15.73 15.73 85.85 70.13 61.54 68.55 59.97

6 15.73 15.73 87.38 71.65 62.91 70.08 61.34

7 15.73 15.73 88.92 73.19 64.30 71.62 62.72

8 15.73 15.73 90.46 74.73 65.68 73.16 64.11

9 15.73 15.73 90.86 75.13 66.05 73.56 64.47

10 15.73 15.73 92.42 76.69 67.45 75.12 65.88

11 15.73 15.73 92.42 76.69 67.45 75.12 65.88

12 15.73 15.73 92.42 76.69 67.45 75.12 65.88

13 15.73 15.73 92.42 76.69 67.45 75.12 65.88

14 15.73 15.73 92.42 76.69 67.45 75.12 65.88

15 15.73 15.73 92.42 76.69 67.45 75.12 65.88

16 15.73 15.73 92.42 76.69 67.45 75.12 65.88

17 15.73 15.73 92.42 76.69 67.45 75.12 65.88

18 15.73 15.73 92.42 76.69 67.45 75.12 65.88

19 15.73 15.73 92.42 76.69 67.45 75.12 65.88

20 15.73 15.73 92.42 76.69 67.45 75.12 65.88

21 15.73 15.73 92.42 76.69 67.45 75.12 65.88

22 15.73 15.73 92.42 76.69 67.45 75.12 65.88

23 15.73 15.73 92.42 76.69 67.45 75.12 65.88

24 15.73 15.73 92.42 76.69 67.45 75.12 65.88

25 15.73 15.73 92.42 76.69 67.45 75.12 65.88

26 15.73 15.73 92.42 76.69 67.45 75.12 65.88

27 15.73 15.73 92.42 76.69 67.45 75.12 65.88

28 15.73 15.73 92.42 76.69 67.45 75.12 65.88

29 15.73 15.73 92.42 76.69 67.45 75.12 65.88

30 15.73 15.73 92.42 76.69 67.45 75.12 65.88

31 15.73 15.73 92.42 76.69 67.45 75.12 65.88

Discount

rates

5% 262.11 230.28 492.39 1318.65 826.26 694.40 777.02 645.16

10% 250.20 134.79 384.99 763.65 378.66 302.29 340.16 263.79

12% 245.73 113.12 358.86 638.30 279.45 215.62 243.56 179.73

15% 239.32 89.80 329.13 503.91 174.78 124.39 141.87 91.48

    ECONOMIC INTERNAL RATE OF RETURN (Percent)     = 25.84 22.76 23.04 20.22

    BENEFIT/COST RATIO AT 12% D.R.                                = 1.78 :  1

(a) Base Case assuming 30 Years period of analysis.

(b) Benefits decreased by 10 %

(c) Cost over-run by 10 %

(d) Benefit reduction and cost over-run both occurring simultaneously.

Annex Table- 4

Calculation of Economic Internal Rate of Return 

(Rs.Million)

 Present   Worth  of  Costs Present Worth of Costs  Net      Present      Worth 

Year
Project  Economic  Costs

   Net Incremental Benefits Under Various Assumptions
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Item Unit 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34 2034-35 2035-36 2036-37 2037-38 2038-39 2039-40 2040-41 2041-42 2042-43 2043-44 2044-45 2045-46 2046-47 2047-48 2048-49 2049-50 2050-51 2051-52 2052-53

Water Supply Population Served Number
36,921       36,921       37,432       37,953       38,482       39,022       39,570       40,129       40,698       40,698       40,698       40,698       40,698       40,698       40,698       40,698       40,698       40,698       40,698       40,698       40,698       40,698       40,698       40,698       40,698       40,698       40,698       40,698       40,698       40,698       

Household Size Number
6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           6.68           

Served Household Number
5,527         5,527         5,604         5,682         5,761         5,842         5,924         6,007         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         

Domestic Connections
5,527         5,527         5,604         5,682         5,761         5,842         5,924         6,007         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         6,093         

Commercial Connections
171            171            173            176            178            181            183            186            188            188            188            188            188            188            188            188            188            188            188            188            188            188            188            188            188            188            188            188            188            188            

Water Supply Tariff - Domestic Rs/Month/Household
300            330            363            399            439            483            531            585            643            707            778            856            942            1,036         1,139         1,253         1,378         1,516         1,668         1,835         2,018         2,220         2,442         2,686         2,955         3,250         3,575         3,933         4,326         4,759         

Water Supply Tariff - Commercial Rs/Month/Unit
800            880            968            1,065         1,171         1,288         1,417         1,559         1,715         1,886         2,075         2,282         2,511         2,762         3,038         3,342         3,676         4,044         4,448         4,893         5,382         5,920         6,512         7,163         7,880         8,668         9,535         10,488       11,537       12,690       

Annual Water Revenues Rs. Million
22              24              26              29              33              37              41              46              51              56              62              68              75              82              90              99              109            120            132            145            160            176            193            213            234            257            283            311            342            377            

Annex Table - 5

Financial Bnenefits - Water Supply Revenues 
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Investment Recurring/ 

O & M 
Total

1 1 368 368

2 1 526 17.32 17.3

3 2 526 17.32 17.3

4 3 533 17.32 17.3

5 4 540 17.32 17.3

6 5 548 17.32 17.3

7 6 555 17.32 17.3

8 7 563 17.32 17.3

9 8 571 17.32 17.3

10 9 579 17.32 17.3

11 10 647 17.32 17.3

12 11 658 17.32 17.3

13 12 668 17.32 17.3

14 13 679 17.32 17.3

15 14 689 17.32 17.3

16 15 700 17.32 17.3

17 16 712 17.32 17.3

18 17 723 17.32 17.3

19 18 735 17.32 17.3

20 19 747 17.32 17.3

21 20 759 17.32 17.3

22 21 772 17.32 17.3

23 22 784 17.32 17.3

24 23 797 17.32 17.3

25 24 810 17.32 17.3

26 25 823 17.32 17.3

27 26 837 17.32 17.3

28 27 851 17.32 17.3

29 28 865 17.32 17.3

30 29 880 17.32 17.32

31 30 895 17.32 17.32

Present Worth @10% 5,739 289 162 436

50.35        

28.28        

78.63        

Cost of water Rs. /000 gallons based on O & M Cost 

Cost of water Rs. /000 gallons based on Total Cost

Cost of water Rs. /000 gallons based on Investment Cost 

Annex Table- 6

Unit Cost of Water Supplied (Rs per 000 Gallons)

Years
Construction 

Period

Years After 

Completion

 Water 

Supplied(M.Gallions)

Project Costs (Rs. Million)
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2023-24 2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34 2034-35 2035-36 2036-37 2037-38 2038-39 2039-40 2040-41 2041-42 2042-43 2043-44 2044-45 2045-46 2046-47 2047-48 2048-49 2049-50 2050-51 2051-52 2052-53

INCOME

  Water Supply Receipts 21.54 23.69 26.42 29.47 32.87 36.66 40.89 45.62 50.89 55.98 61.58 67.73 74.51 81.96 90.15 99.17 109.09 120.00 131.99 145.19 159.71 175.68 193.25 212.58 233.84 257.22 282.94 311.24 342.36 376.60

Total 21.54 23.69 26.42 29.47 32.87 36.66 40.89 45.62 50.89 55.98 61.58 67.73 74.51 81.96 90.15 99.17 109.09 120.00 131.99 145.19 159.71 175.68 193.25 212.58 233.84 257.22 282.94 311.24 342.36 376.60

EXPENDITURE

  O&M Costs- Water 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32

Total 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32

  PROFIT & LOSS (+/-) 4.22 6.37 9.10 12.15 15.55 19.34 23.57 28.30 33.57 38.66 44.26 50.42 57.19 64.64 72.84 81.85 91.77 102.68 114.68 127.88 142.39 158.37 175.93 195.26 216.52 239.90 265.62 293.92 325.04 359.28

Annex Table-7

PROJECTED  INCOME  AND  EXPENDITURE  STATEMENT
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2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34 2034-35 2035-36 2036-37 2037-38 2038-39 2039-40 2040-41 2041-42 2042-43 2043-44 2044-45 2045-46 2046-47 2047-48 2048-49 2049-50 2050-51 2051-52 2052-53

CASH INFLOW

GOP 367.76

  Water Supply Receipts 21.54 23.69 26.42 29.47 32.87 36.66 40.89 45.62 50.89 55.98 61.58 67.73 74.51 81.96 90.15 99.17 109.09 120.00 131.99 145.19 159.71 175.68 193.25 212.58 233.84 257.22 282.94 311.24 342.36 376.60

Total 367.76 21.54 23.69 26.42 29.47 32.87 36.66 40.89 45.62 50.89 55.98 61.58 67.73 74.51 81.96 90.15 99.17 109.09 120.00 131.99 145.19 159.71 175.68 193.25 212.58 233.84 257.22 282.94 311.24 342.36 376.60

CASH OUTFLOW

Capital Expenditure 367.76

  O&M Costs Water 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32

Total 367.76 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32 17.32

NET INFLOW/OUTFLOW 0.00 4.22 6.37 9.10 12.15 15.55 19.34 23.57 28.30 33.57 38.66 44.26 50.42 57.19 64.64 72.84 81.85 91.77 102.68 114.68 127.88 142.39 158.37 175.93 195.26 216.52 239.90 265.62 293.92 325.04 359.28

COMMULATIVE INFLOW 0.00 4.22 10.59 19.69 31.84 47.39 66.73 90.30 118.60 152.17 190.83 235.09 285.51 342.69 407.33 480.17 562.02 653.79 756.46 871.14 999.02 1141.41 1299.78 1475.71 1670.97 1887.49 2127.39 2393.01 2686.93 3011.97 3371.25

CASH FLOW  STATEMENT

Annex Table - 8
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Investment O & M Total    (a)    (b) (c) (d)

1 368 0.00 367.76 0.00 -367.76 -367.76 -349.62 -349.62

2 17.32 17.32 21.54 4.22 2.06 2.49 0.33

3 17.32 17.32 23.69 6.37 4.00 4.64 2.27

4 17.32 17.32 26.42 9.10 6.46 7.37 4.73

5 17.32 17.32 29.47 12.15 9.20 10.42 7.47

6 17.32 17.32 32.87 15.55 12.26 13.82 10.53

7 17.32 17.32 36.66 19.34 15.67 17.61 13.94

8 17.32 17.32 40.89 23.57 19.48 21.84 17.75

9 17.32 17.32 45.62 28.30 23.74 26.57 22.00

10 17.32 17.32 50.89 33.57 28.48 31.84 26.75

11 17.32 17.32 55.98 38.66 33.06 36.93 31.33

12 17.32 17.32 61.58 44.26 38.10 42.53 36.37

13 17.32 17.32 67.73 50.42 43.64 48.68 41.91

14 17.32 17.32 74.51 57.19 49.74 55.46 48.01

15 17.32 17.32 81.96 64.64 56.44 62.91 54.71

16 17.32 17.32 90.15 72.84 63.82 71.10 62.09

17 17.32 17.32 99.17 81.85 71.93 80.12 70.20

18 17.32 17.32 109.09 91.77 80.86 90.04 79.13

19 17.32 17.32 120.00 102.68 90.68 100.94 88.95

20 17.32 17.32 131.99 114.68 101.48 112.94 99.74

21 17.32 17.32 145.19 127.88 113.36 126.14 111.62

22 17.32 17.32 159.71 142.39 126.42 140.66 124.69

23 17.32 17.32 175.68 158.37 140.80 156.63 139.07

24 17.32 17.32 193.25 175.93 156.61 174.20 154.88

25 17.32 17.32 212.58 195.26 174.00 193.53 172.27

26 17.32 17.32 233.84 216.52 193.13 214.79 191.40

27 17.32 17.32 257.22 239.90 214.18 238.17 212.45

28 17.32 17.32 282.94 265.62 237.33 263.89 235.60

29 17.32 17.32 311.24 293.92 262.79 292.19 261.06

30 17.32 17.32 342.36 325.04 290.81 323.31 289.07

31 17.32 17.32 376.60 359.28 321.62 357.55 319.89

Present

Discount Worth of

rates Benefits

5% 302.70 253.55 556.25 1362.11 805.86 669.65 750.23 614.02

10% 288.94 148.42 437.36 579.37 142.01 84.07 98.27 40.34

12% 283.78 124.56 408.34 434.03 25.69 -17.71 -15.14 -58.54

15% 276.38 98.88 375.26 296.46 -78.80 -108.45 -116.33 -145.98

    FINANCIAL INTERNAL RATE OF RETURN (Percent)     = 12.58 11.58 11.68 10.71

    BENEFIT/COST RATIO AT 12% D.R.                                = 1.06 :  1

(a) Base Case assuming 30 Years period of analysis.

(b) Benefits decreased by 10 %

(c) Cost over-run by 10 %

(d) Benefit reduction and cost over-run both occurring simultaneously.

 Present   Worth  of  Costs  Net      Present      Worth 

Annex Table- 9

Calculation of Financial Internal Rate of Return 

(Rs.Million)

Year
Project  Financial  Costs Financial 

Benefits

   Net Incremental Benefits Under Various Assumptions
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Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

1 Approval of PC-I 25 01/02/2023 26/02/2023

2 Technical Sanction 5 26/02/2023 03/03/2023

3
Advertisement & Submission of 

Bid
15 04/03/2023 19/03/2023

4 Evaluation 7 20/03/2023 27/03/2023

5 Award of Work 8 28/03/2023 05/04/2023

6 Mobilization 28 06/04/2023 04/05/2023

7 Construction Supervision 190 05/05/2023 11/11/2023

8 Testing and Commissioning 80 12/11/2023 31/01/2024

Legend:

Q Quarter Activity End of Activity

Note:- 

1) Any unforseen delay in approval of documents from competant authority would affect the time line.

IMPLEMENTATION PLAN 

Financial Implementation
Sr. 

No.
Activities

Duaration 

(Days)
Start Date Finish Date

FY 

2022-23

FY 

2023-24

Detailed Design of the Infrastructure Sub-Project, Sectoral Planning and Resident Supervision in 16 Cities of Punjab Package-II (Hafizabad, Muridke& 

Kamoke)

SubProjects- Water Supply

I. Replacement of water supply and old lived pipes in Mohalla Rasulnagar & Mandiala Road

II. Installation of new Tubewell at Mandiala Water Works
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PUNJAB MUNICIPAL DEVELOPMENT

FUND COMPANY (PMDEC)

CONSULTANT PROJECT

DETAIL DESIGN OF INFRASTRUCTURE

SUB-PROJECT, SECTORAL PLANNING &

RESIDENT SUPERVISION PACKAGE-II

REV. DATE DESCRIPTION APPROVED APPROVED

CHA./VER.

RECOMMENDED

SUBMITTED

DRAWN

DATE

SEPTEMBER,  2022

DRAWING NO.

REV.

M QASIM

KAMOKI MANDIALA ROAD WATER SUPPLY

SYSTEM LENGTH   & DIA DESIGN 2032

4396/11/TD/1J01

SHEET 1 OF 2

N

NOTES:

ALL PIPE DIAMETERS ARE IN MILLIMETER AND LENGTHS ARE IN1.

METER UNLESS OTHERWISE SPECIFIED.

2.
THE PIPE MATERIAL FOR WATER SUPPLY PIPE LINE 

SHELL BE HDPE PN-8 / SDR-21.

3.

THE PIPE FROM TUBE WELL TO O.H.R SHELL BE OF 4.

MINIMUM COVER OVER CROWN OF THE PIPE SHALL NOT 5.

BE LESS THAN 1m.

EXACT LOCATION OF AIR VALVES,WASHOUT,FIRE HYDRANTS6.

& SLUICE VALVE WILL BE DECIDED BY ENGINEER AT SITE.

THRUST BLOCK WILL BE PROVIDED AT EACH BEND & JUNCTION.7.

SADDLE CLAMP FOR SERVICE CONNECTION WILL BE PROVIDED8.

ON PIPES.

THE CONTRACTOR SHALL OBTAIN ALL REQUIRED PERMITS9.

FROM RELEVANT DEPARTMENTS BEFORE EXECUTION OF 

WORKS.

THIS DRAWINGS IS TO BE READ IN CONJUNCTION WITH ALL 10.

OTHER RELEVANT DRAWINGS.

 M.S MATERIAL.

THE CONTRACTOR SHALL VERIFY THE ALIGNMENT OF PIPE AS 11.

PER APPROVED ROAD UTILITY X-SECTION.

ALL HDPE PIPE DIAMETERS SHOWN ON DRAWINGS ARE 

EXTERNAL. 

. ALL DIA METER ARE (3") OTHER WISE SPECIFIED.

PROPOSED TUBE WELL (T.W)

PIPE DIA      (225mm)  Ø8"

PIPE DIA      (180mm)  Ø6"

PIPE DIA      (125mm)  Ø4"

SLUICE VALVE

FIRE HYDRANT

WASHOUT W.O

PIPE DIA      (280mm)  Ø10" 

LEGEND

AIR VALVE

F.H

A.V

PIPE DIA      (355mm)  Ø12" 

PIPE DIA      (90mm)  Ø3"

Kamoke Water Supply Design (2032)

Area
Pipe Dia Length

Others Parameter Units
(inch) (ft)

M
an

di
al

a 
Ro

ad

3 25627 Population 15368.00 habs.

4 5198 Avg Water
Demand 0.60 MGD

6 12978 Max Water
Demand 0.90 MGD

8 1283 Peak Water
Demand 1.35 MGD

10 621 TW Proposed 2.00 Cusecs

Total Length 45,707 TW Nos. 1.00 Nos.

Note:

39gpcd or 0.177m3/d per capita

Pumps Working = 16 hours per day

Tubewells at Max Day Demand

Mandiala Road
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KAMOKI RASOOL NAGAR WATER SUPPLY SYSTEM

 LENGTH   & DIA DESIGN 2032

4396/11/TD/1J01

SHEET 1 OF 2

N

NOTES:

ALL PIPE DIAMETERS ARE IN MILLIMETER AND LENGTHS ARE IN1.

METER UNLESS OTHERWISE SPECIFIED.

2.
THE PIPE MATERIAL FOR WATER SUPPLY PIPE LINE 

SHELL BE HDPE PN-8 / SDR-21.

3.

THE PIPE FROM TUBE WELL TO O.H.R SHELL BE OF 4.

MINIMUM COVER OVER CROWN OF THE PIPE SHALL NOT 5.

BE LESS THAN 1m.

EXACT LOCATION OF AIR VALVES,WASHOUT,FIRE HYDRANTS6.

& SLUICE VALVE WILL BE DECIDED BY ENGINEER AT SITE.

THRUST BLOCK WILL BE PROVIDED AT EACH BEND & JUNCTION.7.

SADDLE CLAMP FOR SERVICE CONNECTION WILL BE PROVIDED8.

ON PIPES.

THE CONTRACTOR SHALL OBTAIN ALL REQUIRED PERMITS9.

FROM RELEVANT DEPARTMENTS BEFORE EXECUTION OF 

WORKS.

THIS DRAWINGS IS TO BE READ IN CONJUNCTION WITH ALL 10.

OTHER RELEVANT DRAWINGS.

 M.S MATERIAL.

THE CONTRACTOR SHALL VERIFY THE ALIGNMENT OF PIPE AS 11.

PER APPROVED ROAD UTILITY X-SECTION.

PIPE DIA      (90mm)  Ø3" 
PIPE DIA      (125mm)  Ø4" 
PIPE DIA      (180mm)  Ø6" 
PIPE DIA      (225mm)  Ø8" 
PIPE DIA      (280mm)  Ø10"  
PIPE DIA      (355mm)  Ø12"  
SLUICE VALVE

AIR VALVE

FIRE HYDRANT

WASHOUT

EXISTING TUBE WELL (T.W)

W.O

LEGEND

F.H

A.V

ALL HDPE PIPE DIAMETERS SHOWN ON DRAWINGS ARE 

EXTERNAL. 

. ALL DIA METER ARE (3") OTHER WISE SPECIFIED.

Kamoke Water Supply Design (2032)

Area
Pipe Dia Length

Others Parameter Units
(inch) (ft)

Ra
so

ol
 N

ag
ar

3 45420 Population 30110 habs.

4 15265 Avg Water
Demand 1.17 MGD

6 15477 Max Water
Demand 1.76 MGD

8 2551 Peak Water
Demand 2.64 MGD

10 244 TW Available 2.00 Cusecs

Total Length 78,957 TW Nos. 1.00 Nos.

Note:

39gpcd or 0.177m3/d per capita

Pumps Working = 16 hours per day

Tubewells at Max Day Demand

Rasool Nagar
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DETAIL "A"
DETAIL-C

DETAIL "D"

PLAN

SECTION AT C-C

CC

MANHOLE COVER

560mm (22") DIA

DETAIL-B

DETAIL 'F'

GAUGE BOARD

DETAIL 'G'

ELEVATION DETAIL 'E'

DETAIL 'H'
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WATER SUPPLY SYSTEM MISCELLANEOUS DETAILS

SLUICE VALVE CHAMBER & GARDEN HYDRANT

NOTES

ALL PIPE DIAMETERS ARE IN INCH AND LENGTHS

ARE IN METERS UNLESS OTHERWISE SPECIFIED.

1.

READ THIS DRAWING IN CONJUNCTION WITH ALL OTHER2.

RELEVANT DRAWINGS.

FOR STRUCTURAL DETAILS REFER TO STRUCTURAL3.

DRAWINGS.

N.T.S
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BRASS BALL VALVE

SEWER DRAIN

1'-6" X 1'-6"

AS PER SITE

CONDITION

HDPE PIPE

(
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.
C

.
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:
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BRASS FERRULE

PP SADDLE CLAMP

RD LEVEL

VARIES

V
A

R
I
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S

1
0
0
m

m

100mm uPVC PIPE

25mm G.I PIPE

9
"

DRAIN SIDE WALL

S.S BOLTS & NUTS

25mm

(P.C.C 1:2:4)

DRAIN BED

SECTION  A-A

G.I THREAD NIPPLE &

SOCKET

AA

25MM

POLYETHYLENE

PIPE (HDPE)

WATER METER

WALL CLAMP

G.I ELBOW
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M.S CASING

18" dia
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8" dia.
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FIBERGLASS

STRAININER CASING
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GRAVLE

SHOURDING

SCHEMATIC SECTION OF
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REV.

item

Mild Steel Pump Housing Casing 18" l/d 

1 250

2

200

4 10

6 30

NOTE:-

Fiberglass Strainer pipe 8" dia

Fiberglass Bail plug pipe 8" dia

Overlap Fiber Glass

Including 2' Stickup 

140

3 Fiberglass Blank pipe 8" dia

5 600Total Casing pipe depth i/d Stickup

7 Total drilling depth including 5' over drilling 605

DETAIL OF TUBEWELL ASSEMBY 

Length

Feet

Sr. No.

1. GEOPHYSICAL LOGGING OF BORE HOLE IS RECOMMENDED

    FOR DETERMINING THE POTENTIAL ZONES AND FINALIZING

    THE PLACEMENT OF STRAINER / BLIND PIPE ETC

2. DIAMETER OF BOREHOLE AND CASING PIPE IS IN INCHES

    AND THE LENGTH IS IN FEET

3. SUITABLE SCREENABLE AQUIFER AND TOTAL DEPTH OF WELL

    TO BE DESIGNED AT SITE AFTER STRATA ANALYSIS AND

    GEOPHISICAL LOGGING RECOMMENDATIONS
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Estimated Cost of ESMP Implementation  

Item Quantity 
Tentative 

Cost/Item-PKR 
Total Cost in 

PKR. 

A-PPEs 

Face Masks (3 PLY) - box 50 300          15,000  

Safety Hard Helmets 25 3,000          75,000  

Safety Shoes 25 3,000          75,000  

Hand Gloves 25 1,000          25,000  

Ear Plugs 25 500          12,500  

Reflective Safety Vest 25 1,000          25,000  

Safety Goggles 25 500          12,500  

B-Community Health and Safety 

First Aid Box Complete 1 10,000          10,000  

Infrared Thermometer (Benetech GM-2200 or 
equivalent) 

1 40,000          40,000  

Safety Signs 10 15,000        150,000  

Safety Cones 24 1,000          24,000  

Safety Tapes 50 1,500          75,000  

Emergency Portable Lights 4 3,000          12,000  

Fire Fighting Equipment Purchase and refilling 2 10,000          20,000  

Hiring of Environmental Specialist (for 03 months) 3 70,000        210,000  

Labor Campsite Management Lump sum        400,000  

C- Environment Quality Testing 

Water Quality-at the time of installation of new tube-
well, during installation and after installation. It 
should be ensured to install the tube-well only in 
case quality of water is meeting all the requirements 
as per WHO/PEQSs  

3 22000          66,000  

Total (PKR)-A+B+C     1,247,000 
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PUNJAB CITIES PROGRAM 
ENVIRONMENT, HEALTH AND SAFETY SOPs FOR LABOR/WORKERS 

Labor /workers play key role in the infrastructure development and construction activities. The objective 
of preparation of the EHS SOPs for Labor/Workers is to address environment, health and safety issues 
related to the proposed sub-project implementation. These SOPs will provide guidelines to be followed by 
the contractors for effective management of EHS issues related to labor/workers/daily wagers (including 
women). These SOPs will be annexed in the general conditions of all the contracts carried out under the 
PCP. These SOPs are designed for Punjab Cities Program and will be applicable to all types of 
labor/workers/daily wagers (including women), hired for the construction activities under PCP. Following 
are the anticipated Environment, Health and Safety issues and their recommended mitigation measures.   

Table 1: Construction Camp Management 

Activity/ 
Impact Source EHS Concerns/issues Mitigation Measures/ Management Guidelines 

Siting and 
Location of 
construction 
camps 

Camp sites for 
construction workers are 
the important locations 
that have significant 
impacts such as health 
and safety hazards on 
labor/workers 
Lack of proper 
infrastructure facilities, 
such as housing, water 
supply and sanitation 
facilities will increase 
pressure on the local 
services and generate 
substandard living 
standards and health 
hazards. 

The Contractor shall: 
Locate the construction camps at areas which are acceptable 
from environmental, cultural or social point of view.  
Consider the location of construction camps away from 
communities in order to avoid social conflict with the 
surrounding communities.  
Submit to the relevant MC for approval of a detailed layout 
plan for the development of the construction camp showing 
the relative locations of all temporary buildings and facilities 
that are to be constructed together with the location of site 
roads, fuel storage areas (for use in power supply 
generators), solid waste management and dumping locations, 
and drainage facilities, prior to the development of the 
construction camps.   
Local authorities responsible for health, religious and 
security shall be duly informed on the set up of camp 
facilities so as to maintain effective surveillance over public 
health, social and security matters 

Construction 
Camp Facilities 

Lack of proper 
infrastructure facilities, 
such as housing, water 
supply and sanitation 
facilities will generate 
social issues and impacts 
on health and 
environment.  

Contractor shall provide the following facilities in the 
campsites: 
Adequate ventilation facilities 
Safe and reliable drinking water supply for personal hygiene 
(washing or bathing) 
Adequate housing for all workers 
Safe and reliable drinking water supply. Water supply from 
tube wells that meets the Punjab Environment Quality 
Standards 
Hygienic sanitary facilities, hand washing facilities and 
sewerage system. 
The toilets and domestic waste water will be collected 
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Activity/ 
Impact Source EHS Concerns/issues Mitigation Measures/ Management Guidelines 

through a common sewerage.  
Provide separate latrines and bathing places for males and 
females with total isolation by wall or by location. Female 
toilets should be clearly marked in language or signage 
clearly understood by the persons using them to avoid 
miscommunication. The minimum number of toilet facilities 
required is one toilet for every ten persons. 
Storm water drainage facilities. Both sides of roads are to be 
provided with shallow v drains to drain off storm water to a 
silt retention pond which shall be sized to provide a 
minimum of 20 minutes retention of storm water flow from 
the whole site. Channel all discharge from the silt retention 
pond to natural drainage via a grassed swale at least 20 
meters in length with suitable longitudinal gradient.  
Paved internal roads. Ensure with grass/vegetation coverage 
to be made of the use of top soil that there is no dust 
generation from the loose/exposed sandy surface. Pave the 
internal roads of at least haring-bond bricks to suppress dusts 
and to work against possible muddy surface during 
monsoon.  
Provide child crèches for women working on the 
construction site. The crèche should have facilities for 
dormitory, kitchen, indoor/outdoor play area. Schools should 
be attached to these crèches so that children are not deprived 
of education whose mothers are construction workers 
Provide in-house community/common entertainment 
facilities. Dependence of local entertainment outlets by 
construction camps to be discouraged/prohibited to the 
extent possible.  

Disposal of 
Labor Camp 
waste 
 

Management of wastes is 
crucial to minimize 
impacts on the 
environment as well as 
on the health of the 
workers/labor 
 

The Contractor shall: 
Ensure proper collection and disposal of solid wastes within 
the construction camps 
Insist waste separation by source; organic wastes in one pot 
and inorganic wastes in another pot at household level.  
Store inorganic wastes in a safe place within the household 
and clear organic wastes on daily basis to waste collector. 
Establish waste collection, transportation and disposal 
systems at their own.  
Dispose organic wastes in a designated safe place on daily 
basis. At the end of the day cover the organic wastes with a 
thin layer of sand so that flies, mosquitoes, dogs, cats, rats, 
are not attracted. One may dig a large hole to put organic 
wastes in it; take care to protect groundwater from 
contamination by leachate formed due to decomposition. 
Cover the bed of the pit with impervious layer of materials 
(clayey, thin concrete) to protect groundwater from 
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Activity/ 
Impact Source EHS Concerns/issues Mitigation Measures/ Management Guidelines 

contamination.  
Locate the garbage pit/waste disposal site min 500 m away 
from the residence so that peoples are not disturbed with the 
odor likely to be produced from anaerobic decomposition of 
wastes at the waste dumping places. Encompass the waste 
dumping place by fencing and tree plantation to prevent 
children to enter and play with.   
All solid waste will be collected and removed from the work 
camps and disposed in approval waste disposal sites.  

Fuel supplies 
for cooking 
purposes 

Illegal sourcing of fuel 
wood by construction 
workers will impact the 
natural flora and fauna 

The Contractor shall: 
Provide fuel to the construction camps for their domestic 
purpose, in order to discourage them to use fuel wood or 
other biomass.  
Make available alternative fuels like natural gas or kerosene 
on ration to the workforce to prevent them using biomass for 
cooking.  
Conduct awareness campaigns to educate workers on 
preserving the protecting of biodiversity in the project area, 
and relevant government regulations and punishments on 
wildlife protection.  

Health and 
Hygiene 
 

There will be a potential 
for diseases to be 
transmitted including 
COVID-19, malaria, 
exacerbated by 
inadequate health and 
safety practices. There 
will be an increased risk 
of work crews spreading 
sexually transmitted 
infections and 
HIV/AIDS.  
 

The Contractor shall: 
Provide adequate health care facilities within construction 
sites.  
Provide first aid box facility at the construction site round 
the clock. Maintain stock of medicines in the first aid facility 
in camp sites facility and appoint fulltime designated first 
aider or nurse. 
Provide ambulance facility for the laborers during 
emergency to be transported to nearest hospitals and 
telephone/mobile facility to call for Emergency Services 
1122.  
Initial health screening of the laborers coming from outside 
areas 
Train all construction workers in basic sanitation and health 
care issues and safety matters, and on the specific hazards of 
their work 
Provide HIV awareness programming, including STI 
(sexually transmitted infections) and HIV information, 
education and communication for all workers on regular 
basis 
Provide adequate drainage facilities throughout camps to 
ensure that disease vectors habitats (stagnant water bodies, 
puddles) do not form. 
Regular mosquito repellant sprays in monsoon.  
Carryout short training sessions on best hygiene practices to 
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Activity/ 
Impact Source EHS Concerns/issues Mitigation Measures/ Management Guidelines 

be mandatorily participated by all workers.  
Place display boards at strategic locations within the camps 
containing messages on best hygienic practices 
Place display boards of contact information of nearest 
dispensary/health clinic/hospital 

Safety In adequate safety 
facilities to the 
construction camps may 
create security problems 
and fire hazards 

The Contractor shall: 
Provide appropriate security personnel (police / home guard 
or private security guards) and enclosures to prevent 
unauthorized entry in to the camp area. 
Maintain register to keep track on a head count of persons 
present in the camp at any given time. 
Encourage use of flame proof material for the construction 
of labor housing/site office. Ensure that these houses/rooms 
are of sound construction and capable of withstanding 
storms/cyclones. 
Provide appropriate type of firefighting equipment suitable 
for the construction camps  
Display emergency contact numbers clearly and prominently 
at strategic places in camps. 
Communicate the roles and responsibilities of laborers in 
case of emergency in the monthly meetings with contractor. 

Food Safety There is potential for 
exposure to poisonous 
substances by ingestion 

Suitable arrangements are to be made for provision of clean 
eating areas where workers are not exposed to the hazardous 
or noxious substances   

Site Restoration  Restoration of the 
construction camps to 
original condition 
requires demolition of 
construction camps.   

The Contractor shall: 
Dismantle and remove from the site all facilities established 
within the construction camp including the perimeter fence 
and lockable gates at the completion of the construction 
work. 
Dismantle camps in phases as the work decreases (do not 
wait for completion of the entire work. 
Give prior notice to the laborers before demolishing their 
camps/units 
Maintain the noise levels within the national standards 
during demolition activities 
Different contractors should be hired to demolish different 
structures to promote recycling or reuse of demolished 
material. 
Reuse the demolition debris to a maximum extent. Dispose 
remaining debris at the designated waste disposal site by 
MCs/ESFPs.  
Handover the construction camps with all built facilities as it 
is if agreement between both parties (contactor and land-
owner) has been made so.  
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Activity/ 
Impact Source EHS Concerns/issues Mitigation Measures/ Management Guidelines 

Restore the site to its original condition or to an agreed 
condition with the landowner defined prior to the 
commencement of the works (in writing). 
Not make false promises to the laborers for future 
employment in O&M of the project. 

 

Table 2: Cultural and Religious Issues 

Activity/ 
Impact Source 

Environmental 
Impacts Mitigation Measures/ Management Guidelines 

Construction 
activities  

Disturbance in 
performance of religious 
activities   
 

The Contractor shall: 
Provide separate prayer facilities (men and women) to the 
construction workers.  
Show appropriate and non-biased behavior with all 
construction workers irrespective of their religious or cultural 
affinities 
Allow the workers to participate in praying  during 
construction time 
Inform the local authorities responsible for health, religious 
and security duly informed before commencement of civil 
works so as to maintain effective surveillance over public 
health, social and security matters 
In case of working during COVID-19 pandemic, SOPs for 
prayers in Mosque issued by the Government of Punjab, will 
be applicable and it will be responsibility of contractor to 
sensitize the labor/workers about it  

 

Table 3: Workers/Labor Health and Safety at Construction Site 

Activity/ 
Impact Source Impacts Mitigation Measures/ Management Guidelines 

Construction 
Activities 

Construction works may 
pose health and safety 
risks to the construction 
workers and site visitors 
leading to severe injuries 
and deaths. The 
population in the 
proximity of the 
construction site and the 
construction workers will 
be exposed to a number 
of (i) biophysical health 
risk factors, (e.g. noise, 

The Contractor shall: 
Implement suitable safety standards for all workers and site 
visitors which should not be less than those laid down on 
the international standards (e.g. International Labor Office 
guideline on ‘Safety and Health in Construction; World 
Bank Group’s ‘Environmental Health and Safety 
Guidelines’) and contractor’s own national standards or 
statutory regulations, in addition to complying with the 
national acts and rules of the Government of Pakistan  
Provide the workers with a safe and healthy work 
environment, taking into account inherent risks in its 
particular construction activity and specific classes of 
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dust, chemicals, 
construction material, 
solid waste, waste water, 
vector transmitted 
diseases etc), (ii) risk 
factors resulting from 
human behavior (e.g. 
STD, HIV etc) and (iii) 
road accidents from 
construction traffic. 
 

hazards in the work areas,  
Provide Personal Protection Equipment (PPEs)1 for 
workers, such as safety boots, helmets, masks, gloves, 
protective clothing, goggles, full-face eye shields, and ear 
protection. Maintain the PPE properly by cleaning dirty 
ones and replacing them with the damaged ones.   
Safety procedures include provision of information, training 
and protective clothing to workers involved in hazardous 
operations and proper performance of their job 
Appoint an environment, health and safety manager to look 
after the health and safety of the workers  
Inform the local authorities responsible for health, religious 
and security before commencement of civil works and 
establishment of construction camps so as to maintain 
effective surveillance over public health, social and security 
matters 

 Child and pregnant labor The Contractor shall: 
not hire children of less than 14 years of age and pregnant 
women or women who delivered a child within 8 preceding 
weeks, in accordance with the Employment of Children Act 
(2015)2 and Pakistani  Labor Laws and policies 
respectively .  

1 Table 4 presents general examples of occupational hazards and types of PPE available for different purposes.  
2 The ECA 2015 defines a child as a person who has not completed his/her 14th year of age. The ECA states 
that no child shall be employed or permitted to work in any of the occupations set forth in the ECA (such as 
transport sector, railways, construction, and ports) or in any workshop wherein any of the processes defined in 
the Act is carried out 
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Accidents Lack of first aid facilities 
and health care facilities 
in the immediate vicinity 
will aggravate the health 
conditions of the victims 

Provide health care facilities and first aid facilities are 
readily available. Appropriately equipped first-aid stations 
should be easily accessible throughout the place of work 
Document and report occupational accidents, diseases, and 
incidents. 
Prevent accidents, injury, and disease arising from, 
associated with, or occurring in the course of work by 
minimizing, so far as reasonably practicable, the causes of 
hazards. In a manner consistent with good international 
industry practice. 
Identify potential hazards to workers, particularly those that 
may be life-threatening and provide necessary preventive 
and protective measures.  
Provide awareness to the construction drivers to strictly 
follow the driving rules 
Provide adequate lighting in the construction area and along 
the roads 

Water and 
sanitation 
facilities at the 
construction 
sites 

Lack of Water sanitation 
facilities at construction 
sites cause inconvenience 
to the construction 
workers and affect their 
personal hygiene.  

The contractor shall provide separate portable toilets and 
hand washing facilities at the construction sites, if about 25 
people are working the whole day for a month. Location of 
portable facilities should be at least six m away from storm 
drain system and surface waters. These portable toilets 
should be cleaned once a day and all the sewerage should be 
pumped from the collection tank once a day and should be 
brought to the common septic tank for further treatment.  
Contractor should provide bottled drinking water facilities 
to the construction workers at all the construction sites.  

Other issues Potential risks on health 
and hygiene of 
construction workers and 
general public 

The Contractor shall  follow the following management 
measures to reduce health risks to the construction workers 
and nearby community: 
Drainage Management  
Air Quality Management  
Noise and Vibration Management  
Road Transport and Road Traffic Management   

Trainings Lack of awareness and 
basic knowledge in health 
care among the 
construction workforce, 
make them susceptible to 
potential diseases.   

The Contractor shall: 
Train all construction workers in basic sanitation and health 
care issues (e.g., how to avoid COVID-193, malaria and 
transmission of sexually transmitted infections (STI) 
HIV/AIDS. 
Train all construction workers in general health and safety 
matters, and on the specific hazards of their work Training 
should consist of basic hazard awareness, site specific 

3 .SOPs issued by the GoPunjab during COVID-19 Pandemic will be implemented  
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hazards, safe work practices, and emergency procedures for 
fire, evacuation, and natural disaster, as appropriate.  
Commence the COVID-19, malaria, HIV/AIDS and STI 
education campaign before the start of the construction 
phase and complement it with by a strong condom 
marketing, increased access to condoms in the area as well 
as to voluntary counseling and testing. 
Implement COVID-19, malaria, HIV/AIDS and STI 
education campaign targeting all workers hired, 
international and national, female and male, skilled, semi- 
and unskilled occupations, at the time of recruitment and 
thereafter pursued throughout the construction phase on 
ongoing and regular basis. This should be complemented by 
easy access to condoms at the workplace as well as to 
voluntary counseling and testing.  
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Table 4: Summary of Recommended Personal Protective Equipment According to Hazard4 

 

 

 

 

 

 

4 Source: IFC Environmental, Health, and Safety (EHS) Guidelines    

Objective  Workplace Hazards  Suggested PPE  

Eye and face 
protection  

Flying particles, molten metal, liquid 
chemicals, gases or vapors, light 
radiation.  

Safety Glasses with side-shields, 
protective shades, etc.  

Head  

protection  
Falling objects, inadequate height 
clearance, and overhead power cords.  

Plastic Helmets with top and side impact 
protection.   

Hearing protection  Noise, ultra-sound.  Hearing protectors (ear plugs or ear 
muffs).  

Foot protection  Falling or rolling objects, pointed objects. 
Corrosive or hot liquids.  

Safety shoes and boots for protection 
against moving & falling objects, liquids 
and chemicals.   

Hand  

protection  

Hazardous materials, cuts or lacerations, 
vibrations, extreme temperatures.  

Gloves made of rubber or synthetic 
materials (Neoprene), leather, steel, 
insulating materials, etc.  

Respiratory 
protection  

Dust, fogs, fumes, mists, gases, smokes, 
vapors.  

 

Facemasks with appropriate filters for dust 
removal and air purification (chemicals, 
mists, vapors and gases). Single or multi-
gas personal monitors, if available.  

Oxygen deficiency  Portable or supplied air (fixed lines).  

On-site rescue equipment.  

Body/leg protection  Extreme temperatures, hazardous 
materials, biological agents, cutting and 
laceration.   

Insulating clothing, body suits, aprons etc. 
of appropriate materials.  
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Title of Document  
PC-I (Improvement and Extension of Water Supply System in Kamoke City) 

1 STATIC WATER LEVEL AND PUMPING HEAD CALCULATIONS 

At this stage of sectoral Planning there is no provision of hiring contractor for test bore 

PERMANENT PUMP SETTING DEPTH ALONG WITH PUMPING HEAD 
CALCULATIONS KAMOKE 
A Basic Data     
  Capacity of Tubewell 2.00 Cusec
  Static water level  40.00 ft 
  Drawdown in main well during Poumpout test 15.00 ft 
  Deterioration of tubewell @ 25% 4.00 ft 
  Seasonal Fluctuations of Water table 1.00 ft 
  Assumed Regional decline of water levels after 15 years @ 2.0 

ft/year 
30.00 ft 

  Expected Dynamic water level 90.00 ft 
B Proposed Length of Pump Housing Casing 18' i/d (Variable) 250.00 ft 
C Total Depth of Bore 600.00 ft 
D Total pumping head     
  Future pumping water level 90.00 ft 
  Length above ground surface/ Delivery Head 85.00 ft 
  Total pumping head 175.00 ft 
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Title of Document  
PC-I (Improvement and Extension of Water Supply System in Kamoke City) 

2 TUBEWELL PUMP 

2.1 GENERAL 

This Section covers the requirements for designing, manufacturing/fabrication, testing at 
manufacturer’s works, furnishing, supplying at site, installing, painting, testing and 
commissioning at designated site, placing in satisfactory operating conditions in the location 
with the intended duties and maintenance of the equipment/machinery for one (1) year during 
defect liability period (DLP) of vertical deep-well turbine pumps. The specifications given in 
this section are minimum requirements; the Contractor shall perform water analysis and 
design/propose materials/pumps having better qualities for extended useful life of the system. 

The work will include but not be limited to the followings: 

 Brand-new vertical shaft, centrifugal type turbine pump of maximum speed 1500 rpm, complete 
in all respects for successful operation during its design life. All the equipment shall be from 
internationally reputed manufacturers subject to approval of the Engineer. The parameters of the 
pump are given here: 

Rated Discharge of Pump 

(cusec) 

Rated Head of Pump 

(ft) 

Minimum Efficiency 

Pump (%) 

Minimum Efficiency 

Motor (%)  

2 175 80 90 

 

 Brand-new indoor type, totally enclosed, fan cooled, vertical solid shaft, AC induction motors 
suitable for and coupled with pump described in above. The motors shall conform to 
International Electrotechnical Commission (IEC) Standards and shall be from internationally 
reputed manufacturer subject to approval of the Engineer. The main parameters of the electric 
motors as in the below Table are considered appropriate for the intended duty: 

Type AC Induction 

Rated power Suitable for the pumps with min. 15% margin above pumps rated 
conditions as per ISO 5199 

Duty Continuous 

Rated voltage 400 V ( 5%) 

Phase connection 3 Phase 

Rated frequency   50 Hz 
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Degree of 
protection 

IP 54 

Insulation Class F 

No. of Poles 4 

Over-load  115 percent 

Minimum 
Efficiency 

IE-2 

 

 Motor control unit/motor control center consisting of metallic box, auto star delta starter, circuit 
breaker, magnetic contactor, thermal overload relay, on/off switch, control fuse, under/over 
voltage relay, electronic over current relay, phase failure relay, indication lamps, digital ampere 
meter, volt meter, hour run meter, thermistor relay, high temperature protection, phase reversal 
protection, electrical cables, complete in all respects. All the equipment shall be from 
internationally reputed manufacturers subject to approval of the Engineer. 

 All necessary piping along with pressure gauge, valves, flexible couplings, flanges, reducers, 
tees, elbows, strainers, gaskets, nuts and bolts etc. and complete in all respects for satisfactory 
operation of the system. 

 Supply of spare parts and lubricants required for all mechanical equipment for one (1) year 
along with erection and maintenance tools. 

2.2 REFERENCE STANDARDS 

Latest edition of the following applicable standards: 

ASTM A 48 Standard Specification for Grey Iron Castings 

ASTM A 36 Standard Specification for Carbon Structural Steel 

ASTM A193 Specification for Alloy-Steel and Stainless-Steel Bolting for High Temperature 
or High-Pressure Service and Other Special Purpose Applications 

ASTM A194 Specification for Carbon and Alloy Steel Nuts for Bolts for High Pressure or 
High Temperature Service, or Both 

ASTM A 276 Standard Specification for Stainless Steel Bars and Shapes 

ASTM A 743 Standard Specification for Castings, Iron-Chromium, Iron-Chromium-Nickel, 
Corrosion Resistant, for General Application 

AWWA C500  Metal-Seated Gate Valves for Water Supply Service 
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AWWA C 508  Swing-Check Valves for Waterworks Service 

AWS D1.1 Structural welding code — Steel  

HI Hydraulic Institute Standards for Rotodynamic (Centrifugal) Pumps 

ISO 1940 Mechanical vibration — Balance quality requirements of rigid rotors 

ISO 2858 End-suction centrifugal pumps (rating 16 bar) -- Designation, nominal duty 
point and dimensions 

ISO 3661 End-suction centrifugal pumps -- Baseplate and installation dimensions 

ISO 3069 End-suction centrifugal pumps -- Dimensions of cavities for mechanical seals 
and for soft packing 

ISO 5198 Centrifugal, mixed flow and axial pumps -- Code for hydraulic performance 
tests -- Precision grade 

ISO 5199 Technical Specifications for Centrifugal Pumps 

ISO 7005 Metallic flanges – Cast Iron and Steel 

ISO 9906 Rotodynamic Pumps-Hydraulic performance acceptance tests 

ISO 10204 Metallic Products-Types of inspection documents 

ISO 10441 Flexible couplings for mechanical power transmission — Special purpose 
applications  

ISO 11342 Mechanical Vibration — Methods and criteria for the mechanical balancing of 
flexible rotors  

2.3 DESIGN CRITERIA 

 The pumps shall be designed in accordance with applicable requirements of Hydraulic Institute 
Standards or other internationally recognized pump manufacturing standards subject to 
approval of the Engineer. 

 Contractor shall check the design duties of each equipment, verify the design heads of the 
pumping system, accordingly prepare system head curve and super impose the pump 
performance curve on it, verify the arrangement and sizes of the piping, analyse system 
pressure losses, check hydraulic transients for normal & emergency conditions and submit to 
the Engineer detailed report/design for approval before any material procurement. 

 Each equipment shall be suitable for rendering intended duties under the Project's 
requirements, climatic and environmental conditions. 

 Contractor shall ensure during design stage that pump shall operate near their best efficiency 
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points. Pumps shall have a preferred operating region of 70 % to 120 % of best efficiency flow rate 
of the pump as furnished. 

 Pump shall have casings designed for working pressure at least one and half times the total 
pressure on the casing. Flange connections shall correspond to casing working pressure. The 
characteristic curves of pump performance showing power, dynamic head, Net positive suction 
head and efficiency versus flow shall be furnished to the Engineer for approval. 

2.4 PUMP MANUFACTURER SELECTION 

Based on the pumping requirements of the Project, the Contractor shall propose reputed 
international pump and motor manufacturers having relevant experience in designing and 
manufacturing of pumps of this type which could satisfy the actual requirements of the project. 
The pump & motor should be from approved manufacturers of HUD & PHED. 

2.5 PRODUCTS GENERAL 

Before placing the order for the pumps, the contractor shall calculate the total required 
dynamic head for the System with equipment, piping, fittings actually proposed by the 
Contractor and analyse system pressure losses and submit for Engineer’s approval. No 
compensation will be paid to the contractor, if actual head requirements are above the 
specified values. 

Each pump shall be guaranteed to perform operation continuously without overheating the 
bearings and motor etc. The pumps shall be assembled completely in the shop to ensure the 
correct fitting of all parts.  

The pumps shall not overload the motors for any point on the pump performance characteristic 
curve within the limits of stable pump operation. The motor shall be selected by the pump 
manufacturer from a best-ranking motor make and most efficient. The motor’s make, model no. 
and country of origin shall be identified during technical submission. The motor shall be capable 
of operating continuously at ambient temperature of minimum 50 degrees Celsius. 

The completed units, when assembled and operating, shall be free of surging, cavitation, 
vibration, noise, and oil or water leaks throughout the entire pump operating range.  Pumps shall 
not transmit vibration to the building and shall operate with permissible limits of sound 
determined by OSHA, ISO and WHO standards. To ensure vibration-free operation, all rotating 
components of each pumping units shall be statically and dynamically balanced. Excessive 
vibration shall be sufficient cause for rejection of the equipment. The mass of the unit and its 
distribution shall be such that resonance at normal operating speeds is avoided. In any case, 
the amplitude of vibration as measured at any point on the pumping unit shall not exceed the 
limits set forth in the latest edition of the Hydraulic Institute Standards.  

All parts of each pump shall be designed to withstand the stresses that will be imposed upon 
them during their handling, shipping, erection, and operation. All units shall be so constructed 
that dismantling and repairing can be accomplished without difficulty. All components of the 
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pumping systems shall be provided by a single pump manufacturer such that pumps, motors, 
system controls and accessories are properly synchronized.  

 

2.6 SUBMITTALS 

The Contractor shall submit the following documents/drawings, copies of the applicable 
Standards (latest editions) and all other submittals as required in both electronic and hard form 
for review and approval of the Engineer: 

2.6.1 Information to be Submitted with the Tender 

 Technical catalogue, brochure of pump motor also indicating country of origin. 

 Technical data sheets & characteristics curves of proposed pumping unit. 

 Brochure/technical catalogue indicating country of origin of bearings. 

 Brochure/technical catalogue indicating country of origin of shaft coupling. 

2.6.2 Shop drawings 

Indicate general assembly, components, dimensions, thicknesses of casings, impellers, 
weights, clearances and methods of assembly including material specifications. Detail plans 
and elevations giving complete dimensions for the plinths, cuts, bolt holes, cable ducts, 
foundation load and stresses, and other provisions to be made in the structures. Piping and 
instrumentation (P&I) drawings. 

2.6.3 Product Data 

Provide manufacturer's literature including general assembly, certified pump curves showing 
performance characteristics with pumps and system operating points indicated, NPSH curves, 
equipment technical data sheets, power curves, controls, wiring diagrams, and service 
connections. 

 System design and pressure loss calculations of pumps to confirm the design heads. 

 Proposed system operation description. 

2.6.4 Manufacturer's Installation Instructions 

 Including handling, storage, start-up and shut-down instructions for pumping system. 

 Manufacturer’s recommended spare parts and tools list for 5 years of successful operation. 

 Details of complete equipment of motor control unit indicating make and country of origin. 
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 Single line diagrams  

2.6.5 Manufacturer's Certificate 

Certifying that pumps meet specified requirements at specified operating conditions. Submit 
results of shop tests performed in accordance with DIN EN ISO 9906 or HI 14.6 for all the 
pumps. The pumps shall be shop tested at manufacturer’s manufacturing facility in presence 
of the Engineer and Employer. The material test certificates shall be submitted as per the 
requirements of ISO EN 10204 (3.1). Type test reports of pump drive shall also be submitted. 

Test certificates regarding hydrostatic testing of casing, pump-motor alignment and dynamic 
balancing of impellers shall be submitted as per ISO 10204 (3.1). 

2.6.6 Field Reports 

Submit as directed by the Engineer. 

2.6.7 O & M Manual 

Operation & maintenance manual shall be submitted. 

2.6.8 Quality Assurance 

Quality assurance documents shall be submitted as described in clause 24.2.8 hereunder. 

2.7 MATERIALS 

2.7.1 General 

 All the pump parts, unless otherwise specified shall be of standard materials of the 
manufacturer, suitable for the water quality and operating conditions. 

 All materials shall be new and of first-class quality, suitable for the purpose, free from defects 
and imperfections. 

 Materials of pumps shall be compatible with the corrosive and abrasive properties of the 
pumped water. 

2.7.2 Component Materials 

Casing/Bowl and Impeller 

The pump casing/bowl shall be designed for one and half times the maximum discharge 
pressure at ambient temperature, with a 3 mm minimum corrosion allowance. The casing/bowl 
assembly shall be made of cast iron ASTM A-48 or better. The pump casing internal shall be 
coated with erosion resistant coating approved by the Engineer. Pump casing shall be easily 
removable for full inspection/maintenance of internals of the pump and should have an 
inspection window. 
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The pump casing shall be provided with removable and renewable wearing rings where there 
are close-running clearances between the impeller and the casing/bowl. 

The impeller furnished for the pump shall be of lead-free bronze, carefully selected for 
resistance to corrosion and pitting and shall be fastened to the shaft in such a manner as to 
make it readily removable. The impeller shall be capable of running against closed valve. 

 

The Contractor shall guarantee each impeller against excessive cavitation for a period of two 
(2) years from the date the pump is placed in service. The cavitation shall be considered 
excessive if the discharge head of pumps drops by 3 percent as per Hydraulic Institute 
Standard. 

Shaft  

The Shaft shall be made of stainless-steel equivalent to ASTM A 276 or better designed with 
a high safety factor to withstand the torsional loads and other stress to which it may be 
subjected. It shall be so designed that there will be no detrimental vibrational stresses. Shaft 
shall be accurately machined and ground over their entire length. The alignment of pump and 
motor shall be set as required to ensure satisfactory operation. The shaft shall be rigid design 
type of ample size to operate without vibration throughout the range of normal and runaway 
speed. The margin of safety between operating speed and critical speed shall be between 
15% ~25% and allowable pump field vibrations shall be as per HI 9.6.4. The component 
balance shall be in accordance with ISO 1940 balance quality grade G6.3. The pump shall be 
so designed to prevent water from passing along the shaft and entering the pump bearings. 

Stuffing Box 

The seal area design shall prevent air pocket formation around the seal. The packing material 
shall be selected based on pumped fluid, shaft speed, pressure, dimensions of stuffing box 
done. The packing gland shall be split in two halves, so as to facilitate removal for packing.  

Pump Bearings 

The shaft shall be supported by bearings designed and manufactured in accordance with 
ABMA (American Bearing Manufacturers Association). The bearings shall have a high factor 
of safety. The bearings shall be designed for a nominal L10 life of 50,000 hours. Bearing 
housings shall be dust tight. Seals shall be provided to prevent loss of lubricant and entrance 
of moisture and dirt into the bearings. 

Base frame 

The base frame shall be of sufficient size and rigidity to maintain the pump and motor in proper 
alignment and position. 

Testing of Materials 
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 The materials of the pump components shall be identified in the data sheets with ASTM 
standards. All materials or parts used in the equipment shall be tested, unless otherwise 
directed in conformity with applicable methods prescribed herein and with the ASTM, DIN or 
equivalent standards for mechanical, fracture, corrosion, fatigue, erosion, effect of temperature, 
metallography and chemical analysis. When requested, tests shall also be made in the 
presence of the Engineer. 

 Certified material test reports / certificates shall be furnished after the tests are made. The test 
certificates shall identify the project name and component for which the material is to be used 
and shall contain all information necessary to verify compliance with the Contract Documents. 

2.8 OPERATION AND MAINTENANCE MANUAL 

The Contractor shall submit electronic and hard copies of O&M manual including following 
information as a minimum: 

2.8.1 Instruction to manufacture pumping unit 

Submit Step-by-step instructions describing how the pumping unit is prepared for start-up from 
a zero state.  

2.8.2 Description of unit and component parts: 

 Complete nomenclature and commercial number of replaceable parts 

 Metallurgy of parts and their equivalence according to ASTM International Standards 

 Function, normal operating characteristics, and limiting conditions 

 System curves, performance curves, engineering data and tests 

2.8.3 Operating procedures: 

 Start-up, routine and normal operating instructions. 

 Regulation, control, stopping, shut-down and emergency instructions. 

 Summer and winter operation instructions 

 Special operating instructions. 

2.8.4 Maintenance Procedures: 

 Routine operations/maintenance (daily, weekly, monthly or annual). 

 Guide to "Trouble-shooting". 

 Disassembly, repair and reassembly. 

 Alignment, adjusting and checking. 
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2.8.5 Servicing and lubrication schedule: 

 List of lubricants required  

 Schedule for applying lubricants 

2.8.6 Operation and maintenance instructions 

Manufacturer's printed operation and maintenance instructions. 

2.8.7 Sequence of operation 

Description of sequence of operation by pump manufacturers. 

2.8.8 Original manufacturer's parts list, illustrations, assembly drawings and 
diagrams required for maintenance: 

 Predicted life of parts subject to wear. 

 Items recommended to be stocked as spare parts for five years of trouble-free operation.  

2.8.9 Control diagrams 

As-installed control diagrams by controls manufacturer. 

2.8.10 Equipment’s Layout plan 

Coordination drawings to avoid physical conflicts in the layout of equipment, routing of cables 
and ducts, piping etc. 

2.8.11 Color-coded piping diagrams 

As-installed color-coded piping diagrams. 

2.8.12 Spare parts 

List of original manufacturer's spare parts, manufacturer's current prices, and recommended 
quantities to be maintained in storage. 

2.8.13 Content for each electric and electronic system, as appropriate: 

Description of system and component parts. 

 Function, normal operating characteristics, and limiting conditions 

 Engineering data and tests 

 Complete nomenclature and commercial number of replaceable parts 

Circuit directories of panel boards. 
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 Electrical service 

 Controls 

 Communications 

Operating procedures: 

 Routine and normal operating instructions. 

 Sequences required. 

 Special operating instructions. 

Maintenance procedures: 

 Routine Operations 

 Guide to "trouble-shooting". 

 Disassembly, repair and reassembly of motor parts 

 Adjustment and checking 

2.9 GUARANTEE 

All items to be furnished shall be guaranteed for a period of one (1) year for pump parameters. 
All the items supplied shall have a defect liability period of one (1) year starting from the date 
of Preliminary Acceptance by the Employer against defective materials, design, performance 
or workmanship. Any deficiency mentioned above shall be replaced or corrected by the 
Contractor as directed by the Engineer at no additional expense to the Employer. 

2.10 QUALITY ASSURANCE 

 Manufacturer’s Quality System certification to ISO 9001:2008. 

 Inspection/testing of the material and casting of pump components during manufacturing as 
described in 2.9 hereunder  

 Performance tests in accordance with DIN EN ISO 9906 or HI 14.6 after completion of 
manufacturing 

 Maintain one copy of approved documents and drawings at Site. 

2.11 TESTS 

2.11.1 Shop Tests 

Manufacturing and Material Tests 
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The shop inspection of the pumps shall be carried out by the manufacturer as described herein 
below: 

The manufacture shall perform inspection for checking any defect in the casted parts, 
ultrasonically tested or any other suitable technique to detect any flaws in the casing or 
impeller, perform material test to verify the metallurgy of the pump components in presence of 
the Engineer and Employer. 

 

The pumps shall be assembled completely in the shop to ensure correct fitting of all parts. The 
pump casings shall be tested hydrostatically at a pressure equal to 150 percent of maximum 
allowable working pressure of the pump as per ISO 5199 or API 610. The hydrostatic test 
pressure shall be held for not less than 30 minutes after all leaks have been stopped. 

The manufacturer shall maintain record of all such inspections for submission to the Engineer. 

Performance Tests 

Performance tests shall be performed by the manufacturer on the pump before the pump is 
placed in service. 

The pumps shall be tested at test bench in accordance with ISO 9906 or HI 14.6 by the 
manufacturer. The pumps shall be performance tested in presence of the Engineer and 
Employer to check the performance of pump & motor at the specified parameters. Readings 
shall be taken at a minimum of five capacity points, including one point within plus or minus 2 
percent of specified capacity. The tests shall be conducted in accordance with the accepted 
practices at full speed and instruments used shall be duly calibrated. The procedures used for 
inspection and testing shall conform to the latest international standards. 

The pumps shall be tested as mentioned above by and at the expense of the Contractor to 
establish that the materials and the performance requirements of these Specifications and the 
Contractor's guarantees have been fulfilled. The manufacturer shall maintain record of all such 
inspections for submission to the Engineer. The Contractor shall bear all expenses such as 
travel costs, hotel accommodation (including meals and incidentals) for all domestic and/or 
international transportation, per diem @USD 200/day/person for inspections abroad and PKR 
5000/day/person for inspections in Pakistan for each visit by Employer’s and Engineer’s 
representative. 

The performance tests at test bed shall cover but not be limited to: 

 Determination of the total head 

 Determination of flow rate of water pumped 

 Measurement of the speed of rotation 
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 Measurement of input to the pump 

 Determination of efficiencies of pump 

 Determination of NPSH required 

 Preparation of characteristic curve showing pump head, capacity, NPSH required, power and 
pump efficiency. 

 Measurement of increase in temperature of pump and motor 

 Measurement of vibration in the pump / motor 

 Routine tests of motors as per design characteristics 

Any other tests as required by the Employer’s / Engineer’s Representative (s) should be 
conducted during the Shop Inspection according to applicable standards and to the 
satisfaction of the Employer’s / Engineer’s Representative. 

2.11.2 Field Tests 

Following completion of the installation and satisfactory start-up of the equipment, the Contractor 
shall provide the services of the pump manufacturer's representative to operate each pumping 
unit over the entire specified range. The operation, over the entire speed range, shall be free 
of cavitation or excessive vibration or noise. 

Vibration shall be checked and recorded. The full speed vibration of all pumps shall be within 
acceptable limits as set out in the latest edition of the Hydraulic Institute Standards. Excessive 
vibration shall constitute sufficient cause for rejection of the equipment. 

Each pump performance shall be documented by obtaining concurrent readings showing motor 
voltage and amperage, pump discharge head. Readings shall be documented for at least three 
pumping conditions to ascertain the actual pumping curve. One test shall be at shutoff head. 
Each power lead to the motor shall be checked for proper current balance. 

Bearing temperatures of each unit shall be determined and shall remain in the permissible 
limits. A running time of at least two hours shall be maintained at the maximum specified 
operating head. In the event any of the pumping equipment fails to meet the above test 
requirements, it shall be modified and retested in accordance with the requirements of these 
Specifications. 

2.12 PUMP DRIVE 

Suitable Electric motors, vertical shaft, induction type motors shall be provided. The rotor shall 
be solid and dynamically balanced. Power and control cables shall be clamped against tensile 
loads. Design of power cable shall be according to NEMA Standards. The length of the power 
cable shall be sufficient in order to reach the junction box without the needs to splice it with 
another cable.  
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The power provided by the motor shall be adequate e.g., providing enough power to ensure 
that pump is not overloading throughout the pump performance curve from zero to max flow. 

2.13 ERECTION & MAINTENANCE TOOLS 

Furnish list and complete set of erection & maintenance tools for pump and motor needed for 
normal maintenance of the pumping units. These tools shall be neatly mounted in steel cabinet 
provided with locks, suitable for wall mounting. 

2.14 MANDATORY SPARES 

Furnish the basic mandatory spare parts with the supply of each pump including but not limited 
to the following. 

Wearing rings   1 sets (each set complete for one pump) 

Gland Packing   1 sets (each set complete for one pump) 

Bearings   1 sets (each set complete for one pump)  

2.15 DELIVERY, STORAGE AND HANDLING 

 Deliver, store, protect and handle products according to Manufacturer's Instructions.  

 Accept pumps and components at Site in factory packing. Inspect for damage, comply with 
manufacturers rigging instructions. 

 Protect pumps and components from physical damage, including effects of weather, water and 
construction debris. 

 Provide temporary inlet and outlet caps, and maintain in place until installation. 

2.16 FOUNDATIONS 

The reinforced concrete foundations of the pumping units shall be so designed that the 
computed amplitude of vibrations at the top of the foundations and elastic deflections due to 
machinery loads shall remain within the permissible limits prescribed by the machinery 
manufacturers and international standards. 

The natural frequency of the whole of the foundations or parts thereof and all structures 
adjacent thereto shall not coincide with the operating frequency of the vibrating plant to avoid 
resonance condition. 

2.17 EXECUTION / INSTALLATION 

 Install in accordance with manufacturer's instructions and recommendations. 

 Provide access space around pumping unit for service. Provide space not less than as 
recommended by manufacturer. 
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 Decrease from line size with long radius reducing elbows or reducers if required.  

 Support piping adjacent to pump such that no weight is carried on pump casings. Provide 
supports or thrust blocks under elbows and bends on pump suction and discharge wherever 
necessary and subject to approval of the Engineer. 

 All suction and discharge piping shall be installed so as to prevent vibrations and strain in the 
pumps, valves and fittings and subject to approval of the Engineer-in-charge. 

 Provide drains for bases and seals, piped to and discharging into floor drains. 

 Lubricate pumps before start-up. 

 Qualified supervisor/millwright shall check, align, and certify base mounted pumps prior to start-
up. 

All of the works shall be carried out under strict observance of the health, safety and 
environmental protection regulations and Standards valid for the construction Site. Handling 
of equipment and materials shall be carried out with utmost care and most skillful labour. 
Handling equipment shall be suitable for the intended purpose and for the size and weight of 
the goods to be handled. 
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3 MOTOR 

3.1 GENERAL 

Electric motors associated with mechanical equipment. 

3.2 REFERENCE STANDARDS AND SPECIFICATIONS 

NEMA MG-1  : Motors and generators 

NEMA MG-2  : Safety Standard for Construction and Guide for Selection, 
Installation and use of Electric Motors and Generators. 

ANSI-50.41  : American National Standards 

NFPA 70  : National Electric Code 

IEC-60034  : Rotating Electrical Machines 

SECTION - 1 : General provision of Electrical Works 

3.3 SUBMITTALS 

 Provide product data.  

 Provide manufacturer's installation instructions. 

 Provide certificate of shop tests. 

 Provide operation and maintenance data. 

3.4 PRODUCTS 

3.4.1 Motors 

 All motors shall be totally enclosed fan cooled, squirrel cage induction type.  All motors shall 
comply with the requirements of IP 55. 

 NEMA MG -1 Class F insulation shall be utilized. The Time Duty of the motors shall be 
continuous. 

 Motors shall be suitable for operation at 400/230 Volts three phase, 50 Hz supply. 

The motors shall be capable to operate safely on following frequency and voltage variations. 

+ 10% of rated voltage with rated frequency 

+ 5% of rated frequency with rated voltage  
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Combined variation of rated voltage and frequency. 

+10% of rated voltage with frequency variation within +5%. 

 Design ambient temperature for motors shall be 50oC. 

 All motors driving auxiliaries which are essential to the operation of the plant shall be capable 
of starting their associated loads with minimum accelerating torque of not less than 5 percent 
of full load torque when the voltage at the motor terminals during starting is reduced to 80 
percent of the nominal value. 

3.5 EXECUTION 

3.5.1 Installations 

 Confirm loads, locations and final connections of motors prior to installation. 

 Install motor in accordance with NFPA 70, MG-2 and manufacturer's instructions. 

 Provide nameplate in accordance with relevant standards. 

 The motor frame shall be as per relevant standard. 

 Ground motor frame per relevant standards. 

 Provide motor starters in accordance with this section. 

 Motors shall be furnished, attached and installed by the mechanical equipment manufacturer. 

3.5.2 Field Tests 

After installation, check and test equipment as per requirement of relevant standards and 
submit test results. 

3.6 MOTOR CONTROL CENTRE 

The motor control centre (MCC) shall be of 16 SWG sheet steel fabricated, cubical type, totally 
enclosed, dust tight and vermin proof. It shall be complete in all respects with material and 
accessories, factory assembled, tested and finished all according to the specifications and to 
the normal requirements. The panel with all components and accessories shall be suitable for 
front operation and shall; 

 be provided with adequate clearance from live parts so that flashovers cannot be caused by 
switching, vermins, pests etc. 

 have all components rated for insulation class of 600 Volt minimum. 

 have the components mounted so as to facilitate ease of maintenance from the front. 
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 be suitable for mounting on concrete foundation. 

The MCC shall be complete with detachable steel base frame for embedding in concrete 
foundation on site. 

 Motor starters shall be rated for continuous current suitable for the associated motor in 
accordance with NEMA standards and shall be A.C. general purpose. Ratings and combination 
configuration of motor starters shall be as specified and as shown on the Drawings. 

 Above 1.0 h.p. Star Delta Star operable on 400/230 Volts, three phase, 50 Hz supply. 

 Each motor will be provided with a control panel installed in the local control room. The panel 
will be floor mounted sheet steel cabinet housing with necessary start, stop, control and 
monitoring equipment. The panel will include all alarms tripping and protective devices. 

 The motor starter for a particular motor shall be selected by the Contractor so that the 
operation philosophy and functional requirements are fulfilled.  

3.7 STANDARDS 

The following standards shall be complied with: 

BS 88 : Cartridge Fuses 

IEC 60947-2 : Moulded Case Circuit Breakers 

IEC 60898-2  : Miniature Circuit Breakers 

UL 98  : Enclosed switches 

UL 198 : Fuses 

ASTM A47 : Malleable iron castings 

ASTM A525 : Galvanized sheet steel 

Section 1 : General Provisions of Electrical Work 

3.8 MATERIAL REQUIREMENTS 

The motor control centre shall be equipped with the following: 

 

3.8.1 Busbar System 

Busbar making and arrangement, connections and grade of copper shall comply with BS 159 
and 1433. 
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All connections in the current carrying parts shall be made by means of bolts and lock nuts. 
Cables connection to busbars shall be made by means of cable lugs and bolts and lock nuts. 
Neutral bar shall be full size and shall be provided with an adequate number of terminals, 
cable lugs, bolts, etc. to suit the installation. 

3.8.2 Moulded Case Circuit Breakers 

 Breakers shall be completely enclosed in a moulded case to IEC 60947-2, suitable for 
installation inside switchboards. 

 Frame sizes shall be as per manufacturer's standard size and as approved by the Engineer. 

 The ICU shall be equal to 100% of Ics. 

 Should be rated for operation of 40 oC. 

3.8.3 Fuses 

 Fuses shall be the High Breaking Capacity (HBC) type to BS 88. 

 Fuses shall either include a suitable fuse carrier or it shall be capable of isolation. If the fuse carrier 
is included it shall be such that when it is being withdrawn normally or when it is completely 
withdrawn, the operator is completely protected from accidental contact with any live metal of its 
fuse link fuse contacts and fixed contacts. 

3.8.4 Protective Devices 

The Contractor shall provide all necessary protective devices and he shall be responsible for 
so designing the protection that it is entirely suitable for the equipment being protected and 
relates correctly to the whole supply system. Protective devices shall comply with BS 142 and 
BSEN 60255-6. 

3.8.5 Current Transformers 

All current transformers required in the MCCs shall be supplied and installed. The current 
transformers shall have the correct ratios, output and type and class of accuracy for their 
function and shall comply with the relevant BS for instruments and protection transformers 
respectively. 

3.8.6 Motor Control Units 

The motor control units shall comply with BS EN 60947-4-1 and BS 587. The cubicles shall 
be easily accessible for maintenance purposes and shall be damp-proof and dust-proof. The 
motor starter shall be of rating to carry the full load current of its rated duty as its most severe 
load conditions. All starters shall be capable of at least 10 starts per hour at 100 percent full 
load torque. Motor starters shall be dust-proof. 
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Each starter shall be housed in a separate compartment. Each star delta starter shall contain the 
following: 

 1 No. Triple pole (TP) externally operated moulded case circuit breaker (MCCB). 

 1 No. TP contactor for star delta switching of motor. 

 1 No. TP magnetic overload relay. 

Both the exterior and interior of the cubicle shall be stove enamelled to BS 4800 shade IBE 51 
and the exterior shall be provided with warning notices to indicate hazard within. The cubicles 
shall be provided with adequate ventilation louvres. 

The manufacturer or supplier shall submit the final proposed control wiring and layout to the 
Engineer for approval before proceeding to manufacture or take delivery of the motor control 
centres. MCCs equipped with wrong or inadequate facilities to suit requirements at site will be 
rejected and corrected at no additional cost to the Employer. 

3.9 MANUAL STARTERS 

Starters shall have quick-make, quick-break toggle mechanism, trip-free manual reset thermal 
overload relay, position indicator showing "On" "OFF" or "Tripped" position and a red indicating 
light showing the closed position. The overload relay shall have a field adjustment allowing up 
to ±10% variance in ratings of the nominal heater value. 

3.10 ACROSS THE LINE MAGNETIC STARTER 

 Non-reversing withdrawable type, with Start-Stop oil-tight push buttons mounted on the front. 

 NEMA size: not smaller than size 1. 

 110 volts control voltage with fuse in one line and the other line grounded. 

 Trip free manual reset thermal overload relay, one per phase. Overload shall have + ±15% 
adjustment from nominal heater rating to compensate for ambient conditions or to provide 
closer overload protection upon installation. Thermal relay shall prevent single phasing of 
motor. 

 Two NO contacts with provision for the addition of two NO or NC contacts as required for 
interlocking. 

3.11 COMBINATION STARTER 

 Rated for 400 Volts, 3 phase, 50 Hz supply. 

 Motor starter: Across-the-line starter as specified above. 

 Non-fusible switch, fusible switch or motor circuit protector and current limiting fuses as 
required. 
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 Externally mounted operating handle with position indicator showing "On", "Off" or "Tripped" 
condition of the circuit breaker or disconnect switch as applicable. Operating handle interlocked 
to prevent opening and closing of the door when the circuit breaker on disconnect switch is in 
the "On" position. Defeater provided to bypass the interlock. 

3.12 ACCESSORIES 

Provide the following accessories: 

 Extra interlocking and alarm contactors as required for plant control and indication. 

 Pilot lights for ̀ on', ̀ off' and ̀ overload trip' indication, coloured green, red and white respectively. 

 Hand-Off-Auto (H-O-A) switch on the starter or in the field as shown on the Drawings. 

 Ammeters for motor starters rated for 10 KW motors or greater. 

3.13 CONSTRUCTION REQUIREMENTS 

3.13.1 Cable Entry 

All cable entries to the MCCs shall be from the bottom. All the necessary glands, cable boxes, 
supporting brackets etc. shall be supplied and installed in the switchboards for all the incoming 
and outgoing cables. 

Gland plates of non-corrosive metal shall be provided and positioned approximately 300 mm 
above floor level for reception of conduits and threaded glands. Where single core cables are to 
be terminated, gland plate shall be non-magnetic. 

3.13.2 Cable Connections 

All incoming cables to the MCCs shall be connected to the individual circuit breaker of each motor 
control unit. The circuit breaker shall isolate completely the incoming supply to the unit for the 
motor and shall not affect the adjacent units in the control board in any way. 

All outgoing cables shall be connected through links or connectors rigidly mounted and insulated 
to the cable supporting frames. All cable terminations shall be labelled. 

3.13.3 Enclosure 

 For dry and dust free indoor location: NEMA, type 1/IP-55. 

 For damp and dusty indoor location: NEMA, type 12/IP 65 

 For outdoor location: NEMA, type 4/IP 65 

 For outdoor marine locations: NEMA, type 4X/IP 66 

 Materials shall be of fiber glass. 
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3.13.4 Control Components 

All components used in each control unit shall be uniformly and systematically installed and 
labelled. Parts of similar function shall be 100 percent interchangeable. Control relays shall all be 
interchangeable where possible and shall be the plug-in type. All the control components 
including the motor and control fuses, contactors etc. shall be accessible from the front. The cover 
to the control components shall be hinged. 

3.13.5 Earthing of the MCCs 

A continuous bare copper strip shall be supplied and installed within the MCCs to run the full 
length of the structure. Terminals shall be provided for the connection to the metal cladding or 
armouring of all incoming and outgoing cables and to the main earth. Size of earth bar shall 
comply with BS 5486, BS 5227 and BS 7354. 
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4 BULK FLOW METERS 

4.1 SCOPE  

This specification sets the minimum acceptable requirements for the supply of Bulk Flow 
Meters battery powered with GSM Kit for SCADA integration to be used for water supply 
metering applications. In case of a difference between this specification and the listed 
international standards then the most stringent requirements shall prevail. 

4.2 LIST OF ABBREVIATIONS 

ACS  Sanitary Conformity Certification 

ANSI  American National Standards Institute 

AS  Australian Standard 

BS EN  British Standard European Norm 

CEN  Committee for Standardization 

DN  Nominal Diameter 

DVGW  Deutscher Verein des Gas- und Wasserfaches 

EPDM   Ethylene Propylene Diene Terpolymer  

EPROM  Erasable Programmable Read-Only Memory 

FM  Factory Mutual 

GSM  Global System for Mobile Communications 

IrDA  Infrared Data Association 

ISO  International Organization for Standardization 

KIWA  Keuringsinstituut voor WaterleidingArtikelen 

NEMA  National Electrical Manufacturers Association 

NSF  National Sanitation Foundation 

OD  Outside Diameter 

OIML  Organisation Internationale de Métrologie Légale 

PFA  Allowable operating pressure 
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PN  Nominal Pressure  

RTU  Remote Terminal Unit 

SCADA Supervisory Control and Data Acquisition 

WRAS  Water Regulations Advisory Scheme 

WRc  Water Research Centre 

4.3 APPLICABLE STANDARDS AND CODES  

Bulk Flow Meters battery powered with GSM Kit for SCADA integration shall comply with the 
latest revision of the following standards and other relevant standards noted elsewhere in this 
specification. 

ISO 13359 Measurement of conductive liquid flow in closed conduits - Flanged 
electromagnetic flowmeters - Overall length 

OIML R 49 Water meters for cold potable water and hot water 

ISO 4064 Water meters for cold potable water and hot water 

BS EN 14154 Water meters, General requirements 

NSF/ANSI 61 Drink Water System Components 

4.4 MATERIALS 

The characteristic of the Bulk Flow Meters is mentioned below: 

Table 4-1: Specification for Electromagnetic flow meters 

General Features: 
No moving Parts 
Visual (LCD) display 
Tamper proof. 
No reverse flow measurement
Detailed Metrological Specifications:
Size: 200 mm (8 inch)
Accuracy: Class –I (OIML/ISO)
Material: Carbon steel
Protection Class: IP-68
Ambient Temperature: +5° to 55° C
Liquid Temperature:  up to 50° C
Pressure range: 1 bar to 10 bar minimum
Ratio R: Q3/Q1 = 80
Permanent flow rate (m3/ hr): Q3 = 250
Battery life: Minimum 10 years
Installation: Horizontal
Compliance with: ISO 4064
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4.5 INSPECTION AND TESTING PLAN 

Prior to delivery, the manufacturer shall provide the Engineer with a comprehensive Inspection 
and Testing Plan (ITP) for their approval. The ITP shall detail all the certificates and documents 
that shall be provided by the manufacturer, together with details of the type testing and batch 
release testing that they have previously undertaken and shall undertake. Where the 
manufacturer cannot themselves undertake the required testing, they shall employ an 
independent third-party laboratory to undertake the testing on their behalf. 

4.6 INSPECTION REQUIREMENTS  

The manufacturer shall ensure that all the applicable codes and standards are available at 
their facility for the Engineer’s reference during any visit or inspection. The manufacturer shall 
provide full assistance and co-operation for any inspection, when required by the Engineer. 
When requested, the manufacturer shall provide access to and copies of all material 
certificates and inspection and test results obtained in the course of quality verification. 

4.7 ACCEPTANCE CRITERIA 

The following criteria requirements shall be fulfilled by the manufacturer in order for the flow 
meters to be approved and accepted by the Engineer. 

 Prior to delivery, the manufacturer shall provide the Engineer with copies of all the type test 
results and certification required by this specification. 

 Application and operational training of the Client staff to be provided by the official trainer(s) of 
the original equipment manufacturer (OEM) in Pakistan. The training will cover all aspect of the 
instrument operation and application in detail including instrument setting, calibration, 
measurements, preventive maintenance, result interpretation, use of processing software, 
interfacing with GIS applications etc.  

 The Engineer may reject that does not successfully pass the required tests or fully comply with 
the requirements of this specification.   

4.8   SUBMITTALS AND SUPPLEMENTS  

 The contractor shall submit all the following documents/drawings, copies of the applicable 
international Standards (latest editions) and other submittals as required in both soft and hard 
form for review and approval by the Employer/Engineer:  

 Catalogues / brochures of the proposed product 

 Detailed material specification 

Certification 
 OIML: R49 (International Organization for Legal Metrology) by a notified 

body 
Or 

 Type examination certificate by a notified body under DIRECTIVE 2014/32/EU 
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 Details of testing facilities at the manufacturer’s plant 

 Manufacturer`s drawings showing dimensions 

 Quality assurance certificates 

4.9 METHOD OF MEASUREMENT 

The quantities to be measured for shall be in number. 

 

Page 274 of 312



        

Title of Document  
PC-I (Improvement and Extension of Water Supply System in Kamoke City) 

5 CONSUMER WATER METERS 

5.1 TECHNOLOGY 

 Multi – Jet   

5.2 GENERAL FEATURES  

 Tamper proof 
 Provided with non-return valve 
 Un-affected by grit and particulates 
 Provided with wire and lead seal 
 Not effected by Magnetic field.   

5.3 CERTIFICATION  

 ISO 4064 (International Organization Standardization) compliant 
 OIML: R49 (International Organization for Legal Metrology) by a notified body. 
 Type examination certificate under DIRECTIVE 2014/32/EU   

5.4 DETAILED METROLOGY SPECIFICATIONS  

 Size:    15mm to 25mm 
 Accuracy:    Class II 
 Material:    Brass / Non-ferrous Metal 
 Ambient Temperature:  +5o to 55 o C 
 Liquid Temperature:   Up to 50 o C 
 Pressure range:   0.03 bar to 10 bar 
 Flow rate:   Q3/Q1 = 160 
 Permanent Flow rate (m3/hr):  

Size of meter 15mm 20mm 25mm 

Q3 (m3/h) 2.5 4 6.3 

 
 Installation:    horizontal but vertical possible with vertical design  
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6 PRESSURE GAUGE 

6.1 SCOPE  

This specification sets the minimum acceptable requirements for the supply of Pressure 
Gauges for use in water supply. In case of difference between this specification and the listed 
international standards then the most stringent requirements shall prevail. All pressure gauges 
shall be calibrated and their results shall be recorded before installation in the field. Pressure 
gauges shall be mounted such that they can be read easily from ground or access platform 
level. Gauges shall be fitted using a female screwed outlet on the pipe.  

6.2 LIST OF ABBREVIATIONS 

ASTM  American Society for Testing and Materials 

BS  British Standard 

ISO  International Organization for Standardization 

ITP  Inspection and Testing Plan 

OEM  Original Equipment Manufacturer 

OD  Outside Diameter 

PN  Nominal Pressure  

MID  Molded Interconnect Device 

RF Module Radio-frequency module 

AMR  Automatic Meter Reading 

6.3 APPLICABLE STANDARDS AND CODES  

Pressure Gauges shall comply with the latest revision of the following standards and other 
relevant standards noted elsewhere in this specification. 

ASTM F2070 Standard Specification for Transducers, Pressure and Differential, Pressure, 
Electrical and Fiber-Optic 

ISO 17025 Testing and Calibration Laboratories 

ISO 1179-2 Connections for general use and fluid power 
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6.4 MAJOR FEATURES 

Pressure gauges shall be of the Bourdon tube type with stainless steel wetted parts 
conforming to BS 1780. They shall have non-corrodible metal cases with stainless steel bezels 
and shall be not less than 100mm in diameter. Gauges shall be scaled in meters head of 
water, with zero representing atmospheric pressure unless otherwise specified. Lettering shall 
be black on white ground except for negative pressure on compound gauges which shall use 
red lettering. The range of the gauges shall be 30 to 50% higher than the maximum working 
pressure. 

Diaphragms shall be fitted to all gauges subject to dirty or corrosive fluids. Snubbers shall be 
fitted to all gauges subject to pulsating pressure, alternatively glycerine filled gauges shall be 
supplied. The gauge shall be mounted to minimize damage from vibration. Each pressure 
gauge shall be fitted with an isolating valve at the point of connection to the main system and, 
where mounted remotely, the gauge shall also be fitted with local isolating valve 

6.5 MATERIALS 

The characteristic of the pressure gauge is mentioned below: 

Table 6-1: Required Physical Characteristics 

Characteristics Least Required Value 

Enclosure rating IP 65 

Shock Resistant Survives falls with no effect on accuracy 

Temperature self-compensation -40 to +80℃ Automatic correction of 
temperature drift 

Make/ Origin European/North American/Japan or approved 
equivalent  

Accuracy  0.1% 

Overvoltage protection Tolerance 2-fold range 

Gauge Battery Life At least 1year 

Data Logger At least 30000 Data Points 

Warranty  All equipment to be furnished shall be 
warranted for a period of two years. 
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Characteristics Least Required Value 

 All warranted equipment shall have defect 
liability period of one (1) year after taking 
over. 

 

6.6 CERTIFICATION, DOCUMENTATION AND TESTING 

Pressure Gauges shall come with an ISO 17025 calibration report. 

6.7 INSPECTION AND TESTING PLAN 

Prior to delivery, the manufacturer shall provide the Engineer with a comprehensive Inspection 
and Testing Plan (ITP) for their approval. The ITP shall detail all the certificates and documents 
that shall be provided by the manufacturer, together with details of the type testing and batch 
release testing that they have previously undertaken and shall undertake. Where the 
manufacturer cannot themselves undertake the required testing, they shall employ an 
independent third-party laboratory to undertake the testing on their behalf. 

All Digital and Analog, indicators, gauges shall be subject to routine tests in accordance with 
BS 88, BS 1780 and 853680. 

Test certificates shall be provided against each item of equipment. 

6.8 INSPECTION REQUIREMENTS  

The manufacturer shall ensure that all the applicable codes and standards are available at 
their facility for the Engineer’s reference during any visit or inspection. The manufacturer shall 
provide full assistance and co-operation for any inspection, when required by the Engineer. 
When requested, the manufacturer shall provide access to and copies of all material 
certificates and inspection and test results obtained in the course of quality verification. 

6.9 ACCEPTANCE CRITERIA 

The following criteria requirements shall be fulfilled by the manufacturer in order for the flow 
meters to be approved and accepted by the Engineer. 

 Prior to delivery, the manufacturer shall provide the Engineer with copies of all the type test 
results and certification required by this specification. 

 Application and operational training of the Client staff to be provided by the official trainer(s) of 
the original equipment manufacturer (OEM) in Pakistan. The training will cover all aspect of the 
instrument operation and application in detail including instrument setting, calibration, 
measurements, preventive maintenance, result interpretation, use of processing software, 
interfacing with GIS applications etc.  
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 The Engineer may reject that does not successfully pass the required tests or fully comply with 
the requirements of this specification.   

6.10 DOCUMENTATION  

The manufacturer shall furnish the following vendor data as a minimum:  

 Catalogues / brochures of the proposed product 

 Dimensional details of pipes and fittings 

 Detailed material specification 

 Details of testing facilities at the manufacturer’s plant 

 Manufacturer`s drawings showing dimensions 

 Quality assurance certificates 

6.11 METHOD OF MEASUREMENT 

The quantities to be measured for shall be in number. 
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Sr. No Label Demand 

(cfs)

Hydraulic Grade (ft) Pressure (psi)

1 J-1 0.005 63.24 27.3

2 J-2 0.016 63.84 27.6

3 J-3 0.01 63.53 27.5

4 J-4 0.013 63.77 27.6

5 J-5 0.011 65.36 28.3

6 J-6 0.005 62.9 27.2

7 J-7 0.006 63.05 27.3

8 J-8 0.008 63.15 27.3

9 J-9 0.01 63.3 27.4

10 J-10 0.003 67.49 29.2

11 J-11 0.002 68.87 29.8

12 J-12 0.009 68.51 29.6

13 J-13 0.001 68.46 29.6

14 J-14 0.024 68.29 29.5

15 J-15 0.014 62.7 27.1

16 J-16 0.007 63.25 27.4

17 J-17 0.011 63.29 27.4

18 J-18 0.007 62.86 27.2

19 J-19 0.008 62.91 27.2

20 J-20 0.007 62.76 27.1

21 J-21 0.004 63 27.2

22 J-22 0.004 63.24 27.3

23 J-23 0.012 62.82 27.2

24 J-24 0.008 63.16 27.3

25 J-25 0.005 63.12 27.3

26 J-26 0.007 63.14 27.3

27 J-27 0.008 62.9 27.2

28 J-28 0.02 68.19 29.5

29 J-29 0.006 68.99 29.8

30 J-30 0.004 69.58 30.1

31 J-31 0.004 69.16 29.9

32 J-32 0.042 68.86 29.8

33 J-33 0.022 68.47 29.6

34 J-34 0.015 68.42 29.6

35 J-35 0.021 68.33 29.5

36 J-36 0.016 68.33 29.5

37 J-37 0.004 68.18 29.5

38 J-38 0.02 68.17 29.5

39 J-39 0.011 69.01 29.8

40 J-40 0.041 68.29 29.5

41 J-41 0.024 68.29 29.5

42 J-42 0.039 68.51 29.6

43 J-43 0.015 68.27 29.5

KAMOKI MNADIALA ROAD WATER SUPPLY SYSTEM - DESIGN 2032
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(cfs)

Hydraulic Grade (ft) Pressure (psi)
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44 J-44 0.009 64.2 27.8

45 J-45 0.009 63.71 27.5

46 J-46 0.005 63.26 27.4

47 J-47 0.005 63.26 27.4

48 J-48 0.01 63.55 27.5

49 J-49 0.015 63.63 27.5

50 J-50 0.009 64.77 28

51 J-51 0.007 66.07 28.6

52 J-52 0.013 65.93 28.5

53 J-53 0.033 66.64 28.8

54 J-54 0.006 67.02 29

55 J-55 0.02 64.37 27.8

56 J-56 0.018 64.07 27.7

57 J-57 0.017 64.82 28

58 J-58 0.018 64.16 27.7

59 J-59 0.011 65.39 28.3

60 J-60 0.007 65 28.1

61 J-61 0.018 67.93 29.4

62 J-62 0.003 68.3 29.5

63 J-63 0.015 66.78 28.9

64 J-64 0.011 68.3 29.5

65 J-65 0.011 66.8 28.9

66 J-66 0.009 68.31 29.5

67 J-67 0.009 66.82 28.9

68 J-68 0.004 68.33 29.5

69 J-69 0.021 67.58 29.2

70 J-70 0.008 67.63 29.2

71 J-71 0.006 67.67 29.3

72 J-72 0.009 66.94 28.9

73 J-73 0.003 68.35 29.6

74 J-74 0.01 66.88 28.9

75 J-75 0.002 68.38 29.6

76 J-76 0.002 68.42 29.6

77 J-77 0.007 68.9 29.8

78 J-78 0.006 69.71 30.1

79 J-79 0.001 68.45 29.6

80 J-80 0.005 68.92 29.8

81 J-81 0.005 69.84 30.2

82 J-82 0.002 68.37 29.6

83 J-83 0.007 68.84 29.8

84 J-84 0.01 68.79 29.7

85 J-85 0.003 68.35 29.6

86 J-86 0.011 69.36 30
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87 J-87 0.008 69.54 30.1

88 J-88 0.005 68.33 29.5

89 J-89 0.006 69.21 29.9

90 J-90 0.005 68.31 29.5

91 J-91 0.006 69.09 29.9

92 J-92 0.007 68.3 29.5

93 J-93 0.017 68.29 29.5

94 J-94 0.009 68.29 29.5

95 J-95 0.006 66.19 28.6

96 J-96 0.005 66.74 28.9

97 J-97 0.009 67.25 29.1

98 J-98 0.009 67.45 29.2

99 J-99 0.007 67.45 29.2

100 J-100 0.007 67.34 29.1

101 J-101 0.007 66.4 28.7

102 J-102 0.006 67.02 29

103 J-103 0.004 67.38 29.1

104 J-104 0.003 67.4 29.1

105 J-105 0.002 67.93 29.4

106 J-106 0.001 68.11 29.5

107 J-107 0.002 68.23 29.5

108 J-108 0.001 68.32 29.5

109 J-109 0 68.41 29.6

110 J-110 0.003 68.25 29.5

111 J-111 0.005 68.13 29.5

112 J-112 0.001 68.1 29.4

113 J-113 0.006 67.98 29.4

114 J-114 0.004 68.06 29.4

115 J-115 0.002 68.17 29.5

116 J-116 0.001 68.26 29.5

117 J-117 0.001 68.08 29.4

118 J-118 0.002 67.96 29.4

119 J-119 0.005 67.77 29.3

120 J-120 0.006 67.2 29.1

121 J-121 0.006 67.16 29

122 J-122 0.007 67.16 29

123 J-123 0.006 67.16 29

124 J-124 0.004 67.87 29.4

125 J-125 0.005 67.88 29.4

126 J-126 0.001 67.88 29.4

127 J-127 0.002 67.88 29.4

128 J-128 0.009 67.89 29.4

129 J-129 0 68.22 29.5
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Hydraulic Grade (ft) Pressure (psi)

KAMOKI MNADIALA ROAD WATER SUPPLY SYSTEM - DESIGN 2032

130 J-130 0.009 68.49 29.6

131 J-131 0.003 68.72 29.7

132 J-132 0.002 68.69 29.7

133 J-133 0.007 68.63 29.7

134 J-134 0.003 69.09 29.9

135 J-135 0.006 69.44 30

136 J-136 0.001 69.09 29.9

137 J-137 0.001 69.09 29.9

138 J-138 0.001 69.09 29.9

139 J-139 0.003 69.04 29.9

140 J-140 0.002 68.85 29.8

141 J-141 0.009 69.21 29.9

142 J-142 0.01 66 28.5

143 J-143 0.009 65.99 28.5

144 J-144 0.013 66.13 28.6

145 J-145 0.007 66.8 28.9

146 J-146 0.009 66.16 28.6

147 J-147 0.011 66.18 28.6

148 J-148 0.007 66.19 28.6

149 J-149 0.008 63.25 27.4

150 J-150 0.007 63.44 27.4

151 J-151 0.006 63.47 27.4

152 J-152 0.01 63.52 27.5

153 J-153 0.007 63.43 27.4

154 J-154 0.007 63.47 27.4

155 J-155 0.009 66.04 28.6

156 J-156 0.011 65.33 28.2

157 J-157 0.004 66.04 28.6

158 J-158 0.006 64.62 27.9

159 J-159 0.004 64.62 27.9

160 J-160 0.014 63.66 27.5

161 J-161 0.011 63.49 27.5

162 J-162 0.009 63.38 27.4

163 J-163 0.012 63.24 27.3

164 J-164 0.012 63.14 27.3

165 J-165 0.006 63.07 27.3

166 J-166 0.01 63.35 27.4

167 J-167 0.007 63.24 27.3

168 J-168 0.006 63.18 27.3

169 J-169 0.006 63.12 27.3

170 J-170 0.006 63.07 27.3

171 J-171 0.007 63.05 27.3

172 J-172 0.008 63.01 27.2
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173 J-173 0.005 63.07 27.3

174 J-174 0.005 63.12 27.3

175 J-175 0.005 63.18 27.3

176 J-176 0.006 63.24 27.3

177 J-177 0.008 63.33 27.4

178 J-178 0.007 63.59 27.5

179 J-179 0.006 63.58 27.5

180 J-180 0.015 63.67 27.5

181 J-181 0.011 63.77 27.6

182 J-182 0.01 64.71 28

183 J-183 0.01 63.83 27.6

184 J-184 0.005 63.07 27.3

185 J-185 0.003 63.08 27.3

186 J-186 0.006 63.07 27.3

187 J-187 0.007 63.06 27.3

188 J-188 0.006 63.13 27.3

189 J-189 0.004 63.18 27.3

190 J-190 0.004 63.25 27.4

191 J-191 0.004 63.18 27.3

192 J-192 0.004 63.25 27.4

193 J-193 0.005 63.26 27.4

194 J-194 0.005 63.26 27.4

195 J-195 0.008 63.27 27.4

196 J-196 0.005 63.28 27.4

197 J-197 0.006 63.33 27.4

198 J-198 0.005 62.94 27.2

199 J-199 0.014 62.98 27.2

200 J-200 0.004 62.9 27.2

201 J-201 0.007 62.86 27.2

202 J-202 0.004 62.84 27.2

203 J-203 0.018 62.84 27.2

204 J-204 0.005 62.81 27.2
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Sr. no Start 

Node

Stop 

Node

Label Length 

(ft)

Diameter 

(in)

Diameter 

(mm)

Material Hazen-Williams C Flow 
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1 J-16 J-9 P-1 99 6.41 180 HDPE 120 -0.171 0.76 0.535

2 J-14 J-12 P-2 83 6.41 180 HDPE 120 -0.397 1.77 2.557

3 J-7 J-19 P-3 244 6.41 180 HDPE 120 0.174 0.78 0.555

4 J-19 J-6 P-4 38 6.41 180 HDPE 120 0.129 0.58 0.319

5 J-20 J-15 P-5 140 6.41 180 HDPE 120 0.155 0.69 0.449

6 J-22 J-1 P-6 39 6.41 180 HDPE 120 -0.005 0.02 0

7 J-18 J-23 P-7 192 6.41 180 HDPE 120 0.094 0.42 0.177

8 J-16 J-24 P-8 163 6.41 180 HDPE 120 0.169 0.76 0.528

9 J-24 J-8 P-9 40 6.41 180 HDPE 120 0.148 0.66 0.411

10 J-26 J-17 P-10 137 6.41 180 HDPE 120 -0.247 1.1 1.058

11 J-27 J-23 P-11 166 4.45 125 HDPE 120 0.054 0.54 0.465

12 J-13 J-30 P-12 575 8.01 225 HDPE 120 -0.617 1.76 1.95

13 J-30 J-32 P-13 402 6.41 180 HDPE 120 0.327 1.46 1.783

14 J-29 J-12 P-14 312 8.01 225 HDPE 120 0.544 1.55 1.544

15 J-33 J-29 P-15 270 4.45 125 HDPE 120 -0.115 1.17 1.92

16 J-12 J-34 P-16 250 6.41 180 HDPE 120 0.137 0.61 0.358

17 J-33 J-34 P-17 351 4.45 125 HDPE 120 0.029 0.3 0.151

18 J-35 J-33 P-18 221 4.45 125 HDPE 120 -0.065 0.66 0.655

19 J-34 J-36 P-19 218 6.41 180 HDPE 120 0.151 0.67 0.427

20 J-35 J-36 P-20 381 4.45 125 HDPE 120 0.004 0.04 0.004

21 J-37 J-28 P-21 29 4.45 125 HDPE 120 -0.028 0.28 0.138

22 J-37 J-38 P-22 439 6.41 180 HDPE 120 0.038 0.17 0.034

23 J-39 J-11 P-23 92 6.41 180 HDPE 120 0.306 1.37 1.581

24 J-37 J-40 P-24 667 6.41 180 HDPE 120 -0.092 0.41 0.169

25 J-28 J-41 P-25 273 4.45 125 HDPE 120 -0.047 0.48 0.37

26 J-41 J-35 P-26 155 4.45 125 HDPE 120 -0.039 0.4 0.261

27 J-32 J-42 P-27 256 6.41 180 HDPE 120 0.285 1.27 1.385

28 J-42 J-40 P-28 293 6.41 180 HDPE 120 0.201 0.9 0.726

29 J-41 J-42 P-29 660 4.45 125 HDPE 120 -0.045 0.46 0.333

30 J-36 J-43 P-30 140 6.41 180 HDPE 120 0.139 0.62 0.368

31 J-43 J-38 P-31 301 6.41 180 HDPE 120 0.137 0.61 0.357

32 J-41 J-43 P-32 408 4.45 125 HDPE 120 0.012 0.12 0.03

33 J-9 J-45 P-33 137 6.41 180 HDPE 120 -0.43 1.92 2.968

34 J-45 J-44 P-34 129 6.41 180 HDPE 120 -0.491 2.19 3.782

35 J-46 J-47 P-35 43 3.21 90 HDPE 120 0.001 0.02 0.008

36 J-17 J-48 P-36 145 6.41 180 HDPE 120 -0.331 1.48 1.822

37 J-48 J-2 P-37 109 6.41 180 HDPE 120 -0.403 1.8 2.632

38 J-4 J-49 P-38 166 3.21 90 HDPE 120 0.035 0.62 0.812

39 J-49 J-3 P-39 144 3.21 90 HDPE 120 0.033 0.58 0.729

40 J-44 J-50 P-40 146 6.41 180 HDPE 120 -0.5 2.23 3.911

41 J-50 J-5 P-41 145 6.41 180 HDPE 120 -0.509 2.27 4.042

42 J-51 J-5 P-42 160 6.41 180 HDPE 120 0.535 2.39 4.436

43 J-52 J-53 P-43 248 6.41 180 HDPE 120 -0.423 1.89 2.874

44 J-53 J-14 P-44 726 6.41 180 HDPE 120 -0.373 1.66 2.273

45 J-2 J-55 P-45 178 6.41 180 HDPE 120 -0.432 1.93 2.987

46 J-55 J-56 P-46 363 3.21 90 HDPE 120 0.035 0.62 0.821

47 J-55 J-57 P-47 121 6.41 180 HDPE 120 -0.487 2.17 3.735

48 J-57 J-58 P-48 385 3.21 90 HDPE 120 0.052 0.92 1.718

49 J-57 J-59 P-49 121 6.41 180 HDPE 120 -0.556 2.48 4.767

50 J-59 J-52 P-50 94 6.41 180 HDPE 120 -0.612 2.73 5.689

51 J-61 J-10 P-51 231 6.41 180 HDPE 120 0.338 1.51 1.899

52 J-53 J-63 P-52 131 4.45 125 HDPE 120 -0.083 0.85 1.051

53 J-62 J-63 P-53 595 3.21 90 HDPE 120 0.064 1.14 2.543

54 J-63 J-65 P-54 99 4.45 125 HDPE 120 -0.035 0.35 0.206

55 J-64 J-65 P-55 546 3.21 90 HDPE 120 0.067 1.19 2.748

56 J-66 J-67 P-56 486 3.21 90 HDPE 120 0.071 1.26 3.067

57 J-68 J-69 P-57 232 3.21 90 HDPE 120 0.073 1.3 3.234

58 J-69 J-70 P-58 114 3.21 90 HDPE 120 -0.026 0.46 0.465

59 J-70 J-71 P-59 91 3.21 90 HDPE 120 -0.023 0.42 0.393

60 J-71 J-54 P-60 200 3.21 90 HDPE 120 0.074 1.31 3.273

61 J-72 J-54 P-61 110 4.45 125 HDPE 120 -0.065 0.66 0.664

62 J-72 J-70 P-62 203 3.21 90 HDPE 120 -0.075 1.34 3.401

63 J-70 J-73 P-63 167 3.21 90 HDPE 120 -0.085 1.52 4.289

64 J-67 J-74 P-64 113 4.45 125 HDPE 120 -0.058 0.59 0.538

65 J-74 J-72 P-65 107 4.45 125 HDPE 120 -0.059 0.6 0.557

66 J-69 J-74 P-66 193 3.21 90 HDPE 120 0.078 1.38 3.616

67 J-71 J-75 P-67 116 3.21 90 HDPE 120 -0.103 1.84 6.135

KAMOKI MANDIALA ROAD WATER SUPPLY SYSTEM - DESIGN 2032
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68 J-76 J-75 P-68 67 6.41 180 HDPE 120 0.187 0.83 0.631

69 J-76 J-77 P-69 242 3.21 90 HDPE 120 -0.056 1 1.972

70 J-77 J-78 P-70 264 3.21 90 HDPE 120 -0.071 1.26 3.064

71 J-13 J-79 P-71 72 6.41 180 HDPE 120 0.082 0.37 0.138

72 J-79 J-76 P-72 70 6.41 180 HDPE 120 0.132 0.59 0.334

73 J-79 J-80 P-73 280 3.21 90 HDPE 120 -0.051 0.92 1.687

74 J-80 J-77 P-74 58 3.21 90 HDPE 120 0.02 0.36 0.302

75 J-78 J-81 P-75 65 9.97 280 HDPE 120 -1.122 2.07 2.035

76 J-81 J-30 P-76 68 9.97 280 HDPE 120 1.592 2.94 3.888

77 J-80 J-81 P-77 261 3.21 90 HDPE 120 -0.077 1.37 3.543

78 J-75 J-82 P-78 58 6.41 180 HDPE 120 0.081 0.36 0.135

79 J-82 J-73 P-79 56 6.41 180 HDPE 120 0.143 0.64 0.385

80 J-82 J-83 P-80 184 3.21 90 HDPE 120 -0.064 1.14 2.513

81 J-83 J-77 P-81 113 3.21 90 HDPE 120 -0.029 0.51 0.575

82 J-83 J-84 P-82 102 3.21 90 HDPE 120 0.026 0.46 0.47

83 J-73 J-85 P-83 66 6.41 180 HDPE 120 0.055 0.24 0.065

84 J-85 J-68 P-84 53 6.41 180 HDPE 120 0.127 0.57 0.311

85 J-84 J-85 P-85 128 3.21 90 HDPE 120 0.076 1.35 3.445

86 J-84 J-86 P-86 254 3.21 90 HDPE 120 -0.06 1.06 2.23

87 J-86 J-87 P-87 118 9.97 280 HDPE 120 -0.969 1.79 1.55

88 J-87 J-78 P-88 97 9.97 280 HDPE 120 -1.045 1.93 1.783

89 J-83 J-87 P-89 251 3.21 90 HDPE 120 -0.068 1.2 2.796

90 J-68 J-88 P-90 74 6.41 180 HDPE 120 0.05 0.22 0.055

91 J-88 J-66 P-91 52 6.41 180 HDPE 120 0.113 0.5 0.248

92 J-31 J-89 P-92 45 9.97 280 HDPE 120 -0.824 1.52 1.15

93 J-89 J-86 P-93 109 9.97 280 HDPE 120 -0.898 1.66 1.347

94 J-88 J-89 P-94 316 3.21 90 HDPE 120 -0.068 1.2 2.792

95 J-66 J-90 P-95 75 6.41 180 HDPE 120 0.033 0.15 0.025

96 J-90 J-64 P-96 57 6.41 180 HDPE 120 0.1 0.45 0.199

97 J-29 J-91 P-97 107 9.97 280 HDPE 120 -0.742 1.37 0.947

98 J-91 J-31 P-98 57 9.97 280 HDPE 120 -0.82 1.51 1.14

99 J-90 J-91 P-99 247 3.21 90 HDPE 120 -0.072 1.28 3.146

100 J-64 J-92 P-100 81 6.41 180 HDPE 120 0.022 0.1 0.012

101 J-92 J-62 P-101 29 6.41 180 HDPE 120 0.093 0.42 0.175

102 J-92 J-29 P-102 192 3.21 90 HDPE 120 -0.077 1.38 3.597

103 J-62 J-93 P-103 30 6.41 180 HDPE 120 0.025 0.11 0.016

104 J-93 J-14 P-104 239 6.41 180 HDPE 120 0 0 0

105 J-93 J-94 P-105 121 3.21 90 HDPE 120 0.009 0.15 0.062

106 J-95 J-96 P-106 55 3.21 90 HDPE 120 -0.134 2.39 9.993

107 J-96 J-97 P-107 135 3.21 90 HDPE 120 -0.08 1.41 3.776

108 J-97 J-98 P-108 145 3.21 90 HDPE 120 -0.046 0.82 1.386

109 J-98 J-99 P-109 55 3.21 90 HDPE 120 -0.002 0.04 0.004

110 J-99 J-100 P-110 109 3.21 90 HDPE 120 0.04 0.71 1.045

111 J-101 J-51 P-111 54 6.41 180 HDPE 120 0.637 2.84 6.142

112 J-100 J-101 P-112 249 3.21 90 HDPE 120 0.079 1.41 3.772

113 J-96 J-102 P-113 121 3.21 90 HDPE 120 -0.06 1.07 2.269

114 J-102 J-54 P-114 68 3.21 90 HDPE 120 -0.003 0.05 0.008

115 J-97 J-103 P-115 111 3.21 90 HDPE 120 -0.043 0.76 1.186

116 J-103 J-104 P-116 15 3.21 90 HDPE 120 -0.047 0.84 1.428

117 J-104 J-102 P-117 154 3.21 90 HDPE 120 0.064 1.14 2.526

118 J-104 J-105 P-118 72 3.21 90 HDPE 120 -0.114 2.02 7.32

119 J-106 J-107 P-119 84 3.21 90 HDPE 120 -0.049 0.87 1.522

120 J-107 J-108 P-120 50 3.21 90 HDPE 120 -0.051 0.91 1.661

121 J-109 J-13 P-121 11 6.41 180 HDPE 120 -0.534 2.38 4.421

122 J-108 J-109 P-122 19 3.21 90 HDPE 120 -0.09 1.61 4.795

123 J-108 J-110 P-123 67 3.21 90 HDPE 120 0.039 0.69 0.99

124 J-110 J-111 P-124 138 3.21 90 HDPE 120 0.035 0.63 0.838

125 J-105 J-112 P-125 47 3.21 90 HDPE 120 -0.077 1.37 3.575

126 J-112 J-106 P-126 6 3.21 90 HDPE 120 -0.047 0.84 1.449

127 J-111 J-112 P-127 59 3.21 90 HDPE 120 0.031 0.54 0.642

128 J-105 J-113 P-128 55 3.21 90 HDPE 120 -0.039 0.69 0.986

129 J-113 J-114 P-129 56 3.21 90 HDPE 120 -0.045 0.8 1.313

130 J-114 J-115 P-130 74 3.21 90 HDPE 120 -0.049 0.88 1.553

131 J-116 J-109 P-131 48 6.41 180 HDPE 120 -0.443 1.98 3.13

132 J-115 J-116 P-132 50 3.21 90 HDPE 120 -0.051 0.91 1.668

133 J-98 J-117 P-133 355 3.21 90 HDPE 120 -0.053 0.94 1.786

134 J-118 J-117 P-134 53 6.41 180 HDPE 120 -0.377 1.68 2.324
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135 J-99 J-118 P-135 339 3.21 90 HDPE 120 -0.048 0.86 1.507

136 J-10 J-119 P-136 247 6.41 180 HDPE 120 -0.254 1.13 1.119

137 J-100 J-119 P-137 312 3.21 90 HDPE 120 -0.046 0.82 1.388

138 J-10 J-120 P-138 55 6.41 180 HDPE 120 0.59 2.63 5.319

139 J-120 J-101 P-139 164 6.41 180 HDPE 120 0.565 2.52 4.906

140 J-120 J-121 P-140 136 3.21 90 HDPE 120 0.019 0.34 0.275

141 J-121 J-122 P-141 78 3.21 90 HDPE 120 0.007 0.12 0.038

142 J-121 J-123 P-142 69 3.21 90 HDPE 120 0.006 0.11 0.033

143 J-119 J-124 P-143 65 6.41 180 HDPE 120 -0.305 1.36 1.568

144 J-124 J-118 P-144 57 6.41 180 HDPE 120 -0.306 1.37 1.578

145 J-124 J-125 P-145 376 3.21 90 HDPE 120 -0.003 0.05 0.006

146 J-125 J-126 P-146 60 3.21 90 HDPE 120 -0.007 0.13 0.046

147 J-126 J-127 P-147 80 3.21 90 HDPE 120 -0.009 0.15 0.061

148 J-127 J-128 P-148 28 3.21 90 HDPE 120 -0.011 0.19 0.094

149 J-128 J-118 P-149 258 3.21 90 HDPE 120 -0.02 0.36 0.299

150 J-117 J-129 P-150 46 6.41 180 HDPE 120 -0.432 1.93 2.983

151 J-129 J-116 P-151 13 6.41 180 HDPE 120 -0.391 1.75 2.487

152 J-129 J-130 P-152 241 3.21 90 HDPE 120 -0.041 0.73 1.101

153 J-130 J-131 P-153 143 3.21 90 HDPE 120 -0.05 0.89 1.588

154 J-131 J-132 P-154 84 3.21 90 HDPE 120 0.02 0.35 0.288

155 J-133 J-61 P-155 335 6.41 180 HDPE 120 0.356 1.59 2.087

156 J-132 J-133 P-156 240 3.21 90 HDPE 120 0.018 0.32 0.247

157 J-131 J-134 P-157 118 3.21 90 HDPE 120 -0.073 1.29 3.205

158 J-30 J-135 P-158 66 8.01 225 HDPE 120 0.644 1.84 2.116

159 J-134 J-135 P-159 100 3.21 90 HDPE 120 -0.076 1.34 3.432

160 J-134 J-136 P-160 71 3.21 90 HDPE 120 0 0.01 0

161 J-136 J-137 P-161 19 3.21 90 HDPE 120 -0.001 0.02 0.002

162 J-137 J-138 P-162 58 3.21 90 HDPE 120 -0.002 0.04 0.005

163 J-138 J-139 P-163 41 3.21 90 HDPE 120 0.045 0.8 1.299

164 J-11 J-140 P-164 11 6.41 180 HDPE 120 0.305 1.36 1.565

165 J-140 J-133 P-165 110 6.41 180 HDPE 120 0.345 1.54 1.968

166 J-139 J-140 P-166 166 3.21 90 HDPE 120 0.042 0.75 1.166

167 J-135 J-141 P-167 136 8.01 225 HDPE 120 0.563 1.61 1.649

168 J-141 J-39 P-168 149 8.01 225 HDPE 120 0.506 1.45 1.352

169 J-138 J-141 P-169 79 3.21 90 HDPE 120 -0.048 0.86 1.504

170 J-142 J-52 P-170 96 6.41 180 HDPE 120 0.202 0.9 0.73

171 J-142 J-143 P-171 176 3.21 90 HDPE 120 0.009 0.16 0.067

172 J-144 J-142 P-172 149 6.41 180 HDPE 120 0.221 0.98 0.861

173 J-65 J-145 P-173 53 4.45 125 HDPE 120 0.021 0.22 0.083

174 J-145 J-67 P-174 58 4.45 125 HDPE 120 -0.053 0.54 0.457

175 J-144 J-145 P-175 239 3.21 90 HDPE 120 -0.068 1.21 2.806

176 J-146 J-144 P-176 62 6.41 180 HDPE 120 0.166 0.74 0.507

177 J-146 J-67 P-177 242 3.21 90 HDPE 120 -0.067 1.19 2.746

178 J-147 J-146 P-178 108 6.41 180 HDPE 120 0.108 0.48 0.23

179 J-147 J-74 P-179 246 3.21 90 HDPE 120 -0.068 1.22 2.852

180 J-95 J-148 P-180 104 6.41 180 HDPE 120 -0.014 0.06 0.005

181 J-148 J-147 P-181 110 6.41 180 HDPE 120 0.05 0.22 0.056

182 J-148 J-72 P-182 242 3.21 90 HDPE 120 -0.072 1.28 3.116

183 J-149 J-16 P-183 81 6.41 180 HDPE 120 0.006 0.03 0.001

184 J-45 J-150 P-184 157 3.21 90 HDPE 120 0.051 0.91 1.681

185 J-149 J-150 P-185 132 3.21 90 HDPE 120 -0.048 0.85 1.47

186 J-150 J-151 P-186 124 3.21 90 HDPE 120 -0.016 0.28 0.183

187 J-151 J-152 P-187 145 3.21 90 HDPE 120 -0.022 0.39 0.341

188 J-150 J-153 P-188 82 3.21 90 HDPE 120 0.013 0.22 0.124

189 J-154 J-151 P-189 79 4.45 125 HDPE 120 0 0 0

190 J-153 J-154 P-190 121 3.21 90 HDPE 120 -0.019 0.34 0.271

191 J-51 J-155 P-191 152 6.41 180 HDPE 120 0.096 0.43 0.183

192 J-5 J-156 P-192 163 3.21 90 HDPE 120 0.016 0.28 0.184

193 J-155 J-156 P-193 159 3.21 90 HDPE 120 0.087 1.55 4.496

194 J-155 J-157 P-194 157 6.41 180 HDPE 120 0 0 0

195 J-157 J-95 P-195 389 6.41 180 HDPE 120 -0.143 0.64 0.385

196 J-157 J-60 P-196 99 3.21 90 HDPE 120 0.138 2.46 10.517

197 J-158 J-4 P-197 212 3.21 90 HDPE 120 0.082 1.47 4.028

198 J-60 J-158 P-198 63 3.21 90 HDPE 120 0.102 1.82 6.001

199 J-156 J-159 P-199 143 3.21 90 HDPE 120 0.092 1.64 4.952

200 J-159 J-158 P-200 19 3.21 90 HDPE 120 -0.014 0.24 0.145

201 J-49 J-160 P-201 228 3.21 90 HDPE 120 -0.013 0.24 0.139
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202 J-160 J-152 P-202 214 3.21 90 HDPE 120 0.032 0.56 0.685

203 J-159 J-160 P-203 160 3.21 90 HDPE 120 0.102 1.81 5.946

204 J-3 J-161 P-204 232 4.45 125 HDPE 120 0.032 0.32 0.177

205 J-161 J-154 P-205 143 4.45 125 HDPE 120 0.027 0.27 0.126

206 J-160 J-161 P-206 148 3.21 90 HDPE 120 0.043 0.76 1.197

207 J-153 J-162 P-207 135 3.21 90 HDPE 120 0.025 0.44 0.433

208 J-161 J-162 P-208 120 3.21 90 HDPE 120 0.037 0.66 0.914

209 J-163 J-149 P-209 224 6.41 180 HDPE 120 -0.034 0.15 0.027

210 J-162 J-163 P-210 125 3.21 90 HDPE 120 0.04 0.71 1.055

211 J-24 J-164 P-211 204 3.21 90 HDPE 120 0.013 0.24 0.137

212 J-163 J-164 P-212 136 3.21 90 HDPE 120 0.034 0.61 0.792

213 J-8 J-165 P-213 207 6.41 180 HDPE 120 0.14 0.62 0.371

214 J-165 J-7 P-214 49 6.41 180 HDPE 120 0.161 0.72 0.482

215 J-164 J-165 P-215 128 3.21 90 HDPE 120 0.027 0.48 0.511

216 J-162 J-166 P-216 223 3.21 90 HDPE 120 0.012 0.22 0.118

217 J-3 J-166 P-217 127 3.21 90 HDPE 120 0.046 0.83 1.394

218 J-167 J-163 P-218 221 6.41 180 HDPE 120 -0.028 0.12 0.018

219 J-166 J-167 P-219 121 3.21 90 HDPE 120 0.037 0.66 0.91

220 J-167 J-168 P-220 57 3.21 90 HDPE 120 0.04 0.71 1.065

221 J-164 J-169 P-221 224 3.21 90 HDPE 120 0.009 0.16 0.064

222 J-168 J-169 P-222 84 3.21 90 HDPE 120 0.032 0.57 0.694

223 J-169 J-170 P-223 68 3.21 90 HDPE 120 0.033 0.58 0.722

224 J-7 J-171 P-224 179 3.21 90 HDPE 120 0.001 0.02 0.001

225 J-170 J-171 P-225 70 3.21 90 HDPE 120 0.022 0.4 0.363

226 J-6 J-1946 P-226 95 6.41 180 HDPE 120 0.124 0.56 0.298

227 J-1946 J-18 P-227 31 6.41 180 HDPE 120 0.15 0.67 0.421

228 J-19 J-1947 P-228 121 3.21 90 HDPE 120 0.006 0.11 0.033

229 J-1947 J-27 P-229 185 3.21 90 HDPE 120 0.006 0.11 0.033

230 J-1946 J-1947 P-230 65 3.21 90 HDPE 120 -0.028 0.5 0.559

231 J-171 J-172 P-231 160 3.21 90 HDPE 120 0.016 0.29 0.199

232 J-172 J-21 P-232 182 3.21 90 HDPE 120 0.008 0.15 0.057

233 J-1947 J-172 P-233 135 3.21 90 HDPE 120 -0.034 0.61 0.794

234 J-172 J-173 P-234 70 3.21 90 HDPE 120 -0.034 0.6 0.777

235 J-169 J-174 P-235 154 3.21 90 HDPE 120 0.002 0.03 0.002

236 J-174 J-25 P-236 189 3.21 90 HDPE 120 -0.004 0.07 0.009

237 J-173 J-174 P-237 65 3.21 90 HDPE 120 -0.034 0.61 0.801

238 J-174 J-175 P-238 75 3.21 90 HDPE 120 -0.034 0.6 0.765

239 J-1 J-176 P-239 146 6.41 180 HDPE 120 -0.01 0.04 0.003

240 J-176 J-167 P-240 161 6.41 180 HDPE 120 -0.017 0.07 0.007

241 J-175 J-176 P-241 68 3.21 90 HDPE 120 -0.036 0.64 0.879

242 J-166 J-177 P-242 159 3.21 90 HDPE 120 0.011 0.2 0.103

243 J-177 J-46 P-243 180 3.21 90 HDPE 120 0.025 0.44 0.432

244 J-176 J-177 P-244 114 3.21 90 HDPE 120 -0.035 0.62 0.83

245 J-177 J-178 P-245 128 3.21 90 HDPE 120 -0.057 1.01 2.028

246 J-3 J-179 P-246 117 4.45 125 HDPE 120 -0.056 0.56 0.495

247 J-179 J-178 P-247 31 4.45 125 HDPE 120 -0.042 0.42 0.29

248 J-179 J-180 P-248 316 3.21 90 HDPE 120 -0.02 0.35 0.281

249 J-180 J-4 P-249 115 3.21 90 HDPE 120 -0.035 0.62 0.808

250 J-178 J-181 P-250 107 4.45 125 HDPE 120 -0.105 1.07 1.612

251 J-59 J-182 P-251 530 3.21 90 HDPE 120 0.044 0.79 1.287

252 J-182 J-60 P-252 473 3.21 90 HDPE 120 -0.029 0.52 0.601

253 J-181 J-182 P-253 377 3.21 90 HDPE 120 -0.064 1.13 2.506

254 J-181 J-183 P-254 136 4.45 125 HDPE 120 -0.052 0.53 0.44

255 J-183 J-2 P-255 343 4.45 125 HDPE 120 -0.012 0.12 0.029

256 J-183 J-56 P-256 151 3.21 90 HDPE 120 -0.05 0.89 1.601

257 J-56 J-58 P-257 114 3.21 90 HDPE 120 -0.034 0.6 0.766

258 J-170 J-173 P-258 159 3.21 90 HDPE 120 0.004 0.08 0.018

259 J-168 J-175 P-259 152 3.21 90 HDPE 120 0.003 0.05 0.007

260 J-21 J-184 P-260 68 4.45 125 HDPE 120 -0.076 0.78 0.894

261 J-184 J-25 P-261 75 4.45 125 HDPE 120 -0.07 0.71 0.765

262 J-184 J-185 P-262 145 3.21 90 HDPE 120 -0.011 0.2 0.101

263 J-185 J-186 P-263 29 3.21 90 HDPE 120 0.016 0.29 0.202

264 J-186 J-187 P-264 192 3.21 90 HDPE 120 0.011 0.19 0.093

265 J-25 J-188 P-265 146 3.21 90 HDPE 120 -0.005 0.1 0.021

266 J-188 J-26 P-266 204 3.21 90 HDPE 120 -0.009 0.17 0.071

267 J-185 J-188 P-267 68 3.21 90 HDPE 120 -0.031 0.55 0.665

268 J-188 J-189 P-268 77 3.21 90 HDPE 120 -0.033 0.58 0.731

Page 291 of 312



Sr. no Start 

Node

Stop 

Node

Label Length 

(ft)

Diameter 

(in)

Diameter 

(mm)

Material Hazen-Williams C Flow 

(cfs)

Velocity 

(ft/s)

Headloss Gradient 

(m/km)

KAMOKI MANDIALA ROAD WATER SUPPLY SYSTEM - DESIGN 2032

269 J-190 J-22 P-269 143 6.41 180 HDPE 120 0.058 0.26 0.072

270 J-189 J-190 P-270 57 3.21 90 HDPE 120 -0.042 0.75 1.159

271 J-25 J-191 P-271 66 4.45 125 HDPE 120 -0.074 0.75 0.847

272 J-191 J-22 P-272 72 4.45 125 HDPE 120 -0.073 0.74 0.83

273 J-189 J-191 P-273 136 3.21 90 HDPE 120 0.005 0.09 0.024

274 J-190 J-192 P-274 119 3.21 90 HDPE 120 -0.008 0.14 0.052

275 J-192 J-46 P-275 146 3.21 90 HDPE 120 -0.004 0.08 0.008

276 J-47 J-193 P-276 143 3.21 90 HDPE 120 -0.004 0.06 0

277 J-192 J-193 P-277 36 3.21 90 HDPE 120 -0.008 0.14 0.045

278 J-194 J-190 P-278 82 6.41 180 HDPE 120 0.096 0.43 0.185

279 J-193 J-195 P-279 88 3.21 90 HDPE 120 -0.016 0.28 0.193

280 J-194 J-195 P-280 138 3.21 90 HDPE 120 -0.009 0.16 0.068

281 J-17 J-196 P-281 75 6.41 180 HDPE 120 0.073 0.33 0.111

282 J-196 J-194 P-282 77 6.41 180 HDPE 120 0.092 0.41 0.171

283 J-195 J-197 P-283 81 3.21 90 HDPE 120 -0.033 0.59 0.739

284 J-197 J-48 P-284 88 3.21 90 HDPE 120 -0.063 1.12 2.461

285 J-196 J-197 P-285 139 3.21 90 HDPE 120 -0.024 0.43 0.402

286 J-21 J-1975 P-286 45 4.45 125 HDPE 120 0.081 0.82 0.997

287 J-1975 J-27 P-287 99 4.45 125 HDPE 120 0.061 0.62 0.589

288 J-1975 J-198 P-288 90 3.21 90 HDPE 120 0.016 0.28 0.185

289 J-199 J-187 P-289 81 6.41 180 HDPE 120 -0.229 1.02 0.919

290 J-198 J-199 P-290 241 3.21 90 HDPE 120 -0.014 0.26 0.16

291 J-198 J-200 P-291 98 3.21 90 HDPE 120 0.025 0.45 0.451

292 J-200 J-27 P-292 97 3.21 90 HDPE 120 -0.006 0.1 0.029

293 J-200 J-201 P-293 79 3.21 90 HDPE 120 0.027 0.47 0.496

294 J-201 J-202 P-294 77 3.21 90 HDPE 120 0.02 0.35 0.291

295 J-15 J-203 P-295 246 6.41 180 HDPE 120 -0.177 0.79 0.574

296 J-203 J-199 P-296 197 6.41 180 HDPE 120 -0.2 0.89 0.718

297 J-202 J-203 P-297 139 3.21 90 HDPE 120 -0.005 0.09 0.023

298 J-202 J-204 P-298 75 3.21 90 HDPE 120 0.021 0.37 0.32

299 J-204 J-1983 P-299 56 3.21 90 HDPE 120 0.016 0.28 0.188

300 J-23 J-1984 P-300 88 6.41 180 HDPE 120 0.136 0.61 0.35

301 J-1984 J-20 P-301 83 6.41 180 HDPE 120 0.142 0.63 0.381

302 J-1983 J-1984 P-302 79 3.21 90 HDPE 120 0.012 0.21 0.112

303 J-46 J-22 P-303 110 3.21 90 HDPE 120 0.014 0.26 0.161

304 3512 J-81 P-304 45 12.65 355 HDPE 120 2.795 3.2 3.46

305 J-187 J-2214 P-305 69 6.41 180 HDPE 120 -0.225 1 0.893

306 J-2214 J-26 P-306 24 6.41 180 HDPE 120 -0.23 1.03 0.931
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1 J-1 0.008 69.14 29.9

2 J-2 0.001 69 29.8

3 J-3 0.003 62.09 26.8

4 J-4 0.006 62.69 27.1

5 J-5 0.004 62.7 27.1

6 J-6 0.001 68.84 29.8

7 J-7 0.052 61.07 26.4

8 J-8 0.005 61.56 26.6

9 J-9 0.016 61.94 26.8

10 J-10 0.017 62.09 26.8

11 J-11 0.003 62.56 27.1

12 J-12 0.005 64.71 28

13 J-13 0.005 64.56 27.9

14 J-14 0.003 64.66 28

15 J-15 0.013 68.59 29.7

16 J-16 0.004 64.23 27.8

17 J-17 0.004 63.2 27.3

18 J-18 0.018 67.27 29.1

19 J-19 0.005 62.43 27

20 J-20 0.008 62.38 27

21 J-21 0.007 62.4 27

22 J-22 0.008 62.44 27

23 J-23 0.008 62.47 27

24 J-24 0.003 62.5 27

25 J-25 0.001 62.77 27.1

26 J-26 0.001 63.4 27.4

27 J-27 0.001 63.56 27.5

28 J-28 0.001 63.67 27.5

29 J-29 0.031 67.7 29.3

30 J-30 0.005 64.36 27.8

31 J-31 0.001 62.33 27

32 J-32 0.009 62.37 27

33 J-33 0.015 62.71 27.1

34 J-34 0.007 64.2 27.8

35 J-35 0.015 61.55 26.6

36 J-36 0.015 61.73 26.7

37 J-37 0.026 61.21 26.5

38 J-38 0.012 60.97 26.4

39 J-39 0.003 60.98 26.4

40 J-40 0.004 61.1 26.4

41 J-41 0.011 61.18 26.5

42 J-42 0.027 60.88 26.3

43 J-43 0.012 60.79 26.3

44 J-44 0.018 60.82 26.3

45 J-45 0.026 60.92 26.3

KAMOKI RASOOL NAGAR WATER SUPPLY SYSTEM - DESIGN 2032

Page 293 of 312



Sr. No Label Demand 

(cfs)

Hydraulic Grade (ft) Pressure (psi)
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46 J-46 0.005 60.79 26.3

47 J-47 0.021 60.76 26.3

48 J-48 0.002 61.85 26.7

49 J-49 0.005 61.64 26.7

50 J-50 0.003 61.58 26.6

51 J-51 0.017 61.61 26.6

52 J-52 0.005 61.86 26.8

53 J-53 0.002 62.42 27

54 J-54 0.032 60.97 26.4

55 J-55 0.029 61.06 26.4

56 J-56 0.02 61.83 26.7

57 J-57 0.011 61.65 26.7

58 J-58 0.014 62.05 26.8

59 J-59 0.052 61.29 26.5

60 J-60 0.013 62.19 26.9

61 J-61 0.056 61.49 26.6

62 J-62 0.016 62.37 27

63 J-63 0.012 62.24 26.9

64 J-64 0.002 62.63 27.1

65 J-65 0.001 62.76 27.1

66 J-66 0.015 67.15 29

67 J-67 0.015 66.57 28.8

68 J-68 0.015 66.17 28.6

69 J-69 0.01 65.4 28.3

70 J-70 0.005 65.4 28.3

71 J-71 0.014 65.8 28.5

72 J-72 0.011 65.88 28.5

73 J-73 0.012 66.28 28.7

74 J-74 0.011 66.52 28.8

75 J-75 0.01 67.72 29.3

76 J-76 0.008 65.4 28.3

77 J-77 0.004 64.91 28.1

78 J-78 0.007 64.97 28.1

79 J-79 0.008 66.21 28.6

80 J-80 0.012 67.14 29

81 J-81 0.005 62.95 27.2

82 J-82 0.006 68.25 29.5

83 J-83 0.002 68.65 29.7

84 J-84 0.011 65.42 28.3

85 J-85 0.006 65.51 28.3

86 J-86 0.008 64.65 28

87 J-87 0.007 64.34 27.8

88 J-88 0.009 64.8 28

89 J-89 0.004 64.64 28

90 J-90 0.004 64.22 27.8
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91 J-91 0.008 64.55 27.9

92 J-92 0.005 62.53 27

93 J-93 0.003 62.75 27.1

94 J-94 0.005 62.48 27

95 J-95 0.002 62.57 27.1

96 J-96 0.003 62.57 27.1

97 J-97 0.004 62.63 27.1

98 J-98 0.001 62.97 27.2

99 J-99 0.001 62.96 27.2

100 J-100 0.005 62.86 27.2

101 J-101 0.004 62.78 27.1

102 J-102 0.003 62.6 27.1

103 J-103 0.007 62.47 27

104 J-104 0.004 62.46 27

105 J-105 0.002 62.45 27

106 J-106 0.003 62.47 27

107 J-107 0.004 62.56 27.1

108 J-108 0.001 62.75 27.1

109 J-109 0.01 63.53 27.5

110 J-110 0.005 62.81 27.2

111 J-111 0.005 63.08 27.3

112 J-112 0.004 64.32 27.8

113 J-113 0.004 62.45 27

114 J-114 0.009 63.48 27.5

115 J-115 0.005 62.36 27

116 J-116 0.005 62.74 27.1

117 J-117 0.004 62.75 27.1

118 J-118 0.011 61.94 26.8

119 J-119 0.009 62.02 26.8

120 J-120 0.002 62.48 27

121 J-121 0.008 64.42 27.9

122 J-122 0.008 62.77 27.1

123 J-123 0.004 62.93 27.2

124 J-124 0.003 62.88 27.2

125 J-125 0.01 62.97 27.2

126 J-126 0.017 64.06 27.7

127 J-127 0.003 63.96 27.7

128 J-128 0.007 63.99 27.7

129 J-129 0.004 64.15 27.7

130 J-130 0.007 64 27.7

131 J-131 0.001 63.75 27.6

132 J-132 0.009 64.38 27.8

133 J-133 0.002 64.18 27.8

134 J-134 0.008 64.55 27.9

135 J-135 0.01 64.44 27.9
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136 J-136 0.005 65.83 28.5

137 J-137 0.007 63.44 27.4

138 J-138 0.003 62.77 27.1

139 J-139 0.007 62.34 27

140 J-140 0.007 62.1 26.9

141 J-141 0.008 61.99 26.8

142 J-142 0.005 61.86 26.8

143 J-143 0.004 61.87 26.8

144 J-144 0.003 61.88 26.8

145 J-145 0.003 61.86 26.8

146 J-146 0.008 61.65 26.7

147 J-147 0.013 62.11 26.9

148 J-148 0.017 61.99 26.8

149 J-149 0.004 62.33 27

150 J-150 0.005 62.33 27

151 J-151 0.006 62.33 27

152 J-152 0.005 62.33 27

153 J-153 0.008 62.34 27

154 J-154 0.008 62.33 27

155 J-155 0.003 62.34 27

156 J-156 0.005 61.81 26.7

157 J-157 0.011 61.65 26.7

158 J-158 0.005 61.64 26.7

159 J-159 0.006 61.58 26.6

160 J-160 0.009 61.61 26.6

161 J-161 0.013 61.56 26.6

162 J-162 0.004 61.57 26.6

163 J-163 0.008 61.56 26.6

164 J-164 0.011 61.56 26.6

165 J-165 0.015 61.56 26.6

166 J-166 0.018 61.56 26.6

167 J-167 0.008 61.67 26.7

168 J-168 0.007 61.68 26.7

169 J-169 0.004 61.84 26.7

170 J-170 0.016 61.56 26.6

171 J-171 0.011 61.98 26.8

172 J-172 0.015 62.03 26.8

173 J-173 0.013 62.16 26.9

174 J-174 0.012 62.39 27

175 J-175 0.008 62.6 27.1

176 J-176 0.005 62.66 27.1

177 J-177 0.004 62.7 27.1

178 J-178 0.003 62.35 27

179 J-179 0.009 61.98 26.8

180 J-180 0.004 61.91 26.8
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181 J-181 0.004 61.88 26.8

182 J-182 0.004 61.83 26.7

183 J-183 0.013 61.98 26.8

184 J-184 0.017 61.96 26.8

185 J-185 0.052 61.93 26.8

186 J-186 0.005 62.39 27

187 J-187 0.01 61.84 26.7

188 J-188 0.006 61.84 26.7

189 J-189 0.005 62.47 27

190 J-190 0.002 62.51 27

191 J-191 0.003 62.59 27.1

192 J-192 0.026 62.28 26.9

193 J-193 0.002 62.32 26.9

194 J-194 0.009 62.34 27

195 J-195 0.027 62.68 27.1

196 J-196 0.025 62.28 26.9

197 J-197 0.011 62.39 27

198 J-198 0.008 62.58 27.1

199 J-199 0.014 62.68 27.1

200 J-200 0.006 62.81 27.2

201 J-201 0.008 62.76 27.1

202 J-202 0.006 62.74 27.1

203 J-203 0.008 62.78 27.1

204 J-204 0.007 62.77 27.1

205 J-205 0.003 62.9 27.2

206 J-206 0.003 63.01 27.2

207 J-207 0.002 62.58 27.1

208 J-208 0.003 62.65 27.1

209 J-209 0.01 62.99 27.2

210 J-210 0.01 62.82 27.2

211 J-211 0.003 62.6 27.1

212 J-212 0.003 62.59 27.1

213 J-213 0.006 63.08 27.3

214 J-214 0.005 62.93 27.2

215 J-215 0.009 62.56 27.1

216 J-216 0.003 62.92 27.2

217 J-217 0.007 62.63 27.1

218 J-218 0.004 62.59 27.1

219 J-219 0.003 62.52 27

220 J-220 0.003 62.34 27

221 J-221 0.011 62.88 27.2

222 J-222 0.009 64.15 27.7

223 J-223 0.006 64.14 27.7

224 J-224 0.005 62.42 27

225 J-225 0.002 62.42 27
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226 J-226 0.004 62.42 27

227 J-227 0.005 62.42 27

228 J-228 0.005 62.42 27

229 J-229 0.004 62.42 27

230 J-230 0.004 62.42 27

231 J-231 0.003 62.43 27

232 J-232 0.002 62.43 27

233 J-233 0.002 62.47 27

234 J-234 0.004 62.43 27

235 J-235 0.003 62.45 27

236 J-236 0.002 62.47 27

237 J-237 0.002 62.47 27

238 J-238 0.001 62.47 27

239 J-239 0 62.47 27

240 J-240 0.001 62.47 27

241 J-241 0.003 62.43 27

242 J-242 0.006 62.51 27

243 J-243 0.006 62.54 27

244 J-244 0.006 62.51 27

245 J-245 0.001 62.89 27.2

246 J-246 0.002 62.89 27.2

247 J-247 0.003 62.92 27.2

248 J-248 0.005 62.87 27.2

249 J-249 0.005 62.78 27.1

250 J-250 0.004 62.89 27.2

251 J-251 0.004 62.68 27.1

252 J-252 0.004 62.69 27.1

253 J-253 0.005 62.68 27.1

254 J-254 0.005 62.68 27.1

255 J-255 0.005 62.79 27.2

256 J-256 0.005 62.77 27.1

257 J-257 0.003 62.5 27

258 J-258 0.004 62.53 27

259 J-259 0.006 62.76 27.1

260 J-260 0.002 62.87 27.2

261 J-261 0.003 62.94 27.2

262 J-262 0.003 62.87 27.2

263 J-263 0.004 62.96 27.2

264 J-264 0.005 62.98 27.2

265 J-265 0.004 63.03 27.3

266 J-266 0.005 63.13 27.3

267 J-267 0.003 63 27.2

268 J-268 0.01 63.15 27.3

269 J-269 0.006 63.38 27.4

270 J-270 0.004 63.37 27.4
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271 J-271 0.007 63.52 27.5

272 J-272 0.007 63.49 27.5

273 J-273 0.006 63.85 27.6

274 J-274 0.006 63.96 27.7

275 J-275 0.006 63.96 27.7

276 J-276 0.007 63.84 27.6
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277 J-277 0.003 63.44 27.4

278 J-278 0.003 63.4 27.4

279 J-279 0.002 63.15 27.3

280 J-280 0 62.98 27.2

281 J-281 0.006 63.99 27.7

282 J-282 0.012 63.96 27.7

283 J-283 0.003 64.22 27.8

284 J-284 0.004 64.21 27.8

285 J-285 0.003 64.2 27.8

286 J-286 0.003 63.46 27.4

287 J-287 0.003 63.45 27.4

288 J-288 0.002 63.08 27.3

289 J-289 0.003 63.08 27.3

290 J-290 0.003 63.06 27.3

291 J-291 0.007 63.01 27.2

292 J-292 0.005 63.04 27.3

293 J-293 0.004 62.96 27.2

294 J-294 0.001 62.92 27.2

295 J-295 0.003 64.21 27.8

296 J-296 0.004 64.62 27.9

297 J-297 0.003 64.22 27.8

298 J-298 0.005 64.55 27.9

299 J-299 0.008 64.28 27.8

300 J-300 0.004 64.61 27.9

301 J-301 0.005 64.31 27.8

302 J-302 0.005 64.61 27.9

303 J-303 0.005 65.01 28.1

304 J-304 0.006 64.61 27.9

305 J-305 0.005 64.32 27.8

306 J-306 0.001 64.69 28

307 J-307 0.007 64.83 28

308 J-308 0.003 64.11 27.7

309 J-309 0.003 64.19 27.8

310 J-310 0.002 64.19 27.8

311 J-311 0.004 64.36 27.8

312 J-312 0.018 64.21 27.8

313 J-313 0.007 64.95 28.1

314 J-314 0.007 64.72 28

315 J-315 0.005 64.54 27.9

316 J-316 0.006 64.5 27.9

317 J-317 0.006 64.38 27.8

318 J-318 0.007 65.08 28.1

319 J-319 0.011 65.44 28.3

320 J-320 0.012 65.81 28.5

321 J-321 0.012 66.15 28.6
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322 J-322 0.012 66.55 28.8

323 J-323 0.012 66.98 29

324 J-324 0.017 61.23 26.5
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1 J-2 J-1 P-1 12 6.41 180 HDPE 120 -0.938 4.19 12.568

2 J-15 J-2 P-2 95 8.01 225 HDPE 120 -0.937 2.68 4.232

3 J-9 563 P-3 786 3.21 90 HDPE 120 0.049 0.87 1.543

4 J-1 J-6 P-4 73 9.97 355 HDPE 120 1.665 3.07 4.229

5 J-7 578 P-5 465 6.41 180 HDPE 120 0.136 0.61 0.354

6 580 J-7 P-6 290 6.41 180 HDPE 120 0.189 0.84 0.644

7 J-8 581 P-7 248 6.41 180 HDPE 120 0.259 1.16 1.16

8 J-10 J-9 P-8 214 4.45 125 HDPE 120 0.067 0.68 0.704

9 J-11 J-10 P-9 544 4.45 125 HDPE 120 0.075 0.76 0.87

10 J-29 J-15 P-10 397 8.01 225 HDPE 120 -0.668 1.91 2.262

11 J-18 J-29 P-11 397 8.01 225 HDPE 120 -0.445 1.27 1.066

12 J-21 J-20 P-12 147 6.41 180 HDPE 120 0.078 0.35 0.124

13 J-23 J-22 P-13 143 6.41 180 HDPE 120 0.095 0.42 0.18

14 J-27 J-26 P-14 89 6.41 180 HDPE 120 0.334 1.49 1.855

15 J-28 J-27 P-15 59 6.41 180 HDPE 120 0.335 1.49 1.864

16 J-33 716 P-16 790 6.41 180 HDPE 120 0.356 1.59 2.088

17 717 941 P-17 215 6.41 180 HDPE 120 0.096 0.43 0.186

18 J-35 J-37 P-18 254 6.41 180 HDPE 120 0.278 1.24 1.322

19 2083 940 P-19 544 6.41 180 HDPE 120 -0.084 0.37 0.143

20 J-38 J-39 P-20 15 4.45 125 HDPE 120 -0.081 0.82 0.999

21 J-39 J-40 P-21 83 4.45 125 HDPE 120 -0.099 1 1.437

22 J-41 J-37 P-22 568 4.45 125 HDPE 120 -0.016 0.16 0.047

23 J-40 J-41 P-23 54 4.45 125 HDPE 120 -0.103 1.04 1.543

24 J-42 940 P-24 223 6.41 180 HDPE 120 0.105 0.47 0.218

25 J-42 J-43 P-25 487 3.21 90 HDPE 120 0.016 0.28 0.184

26 J-44 J-38 P-26 193 4.45 125 HDPE 120 -0.069 0.7 0.736

27 J-45 J-42 P-27 108 6.41 180 HDPE 120 0.148 0.66 0.411

28 J-44 J-45 P-28 501 3.21 90 HDPE 120 -0.016 0.29 0.201

29 J-46 J-44 P-29 108 4.45 125 HDPE 120 -0.043 0.44 0.306

30 J-43 J-46 P-30 3 4.45 125 HDPE 120 0.004 0.04 0.003

31 J-44 J-47 P-31 161 3.21 90 HDPE 120 0.024 0.43 0.423

32 J-47 2094 P-32 201 3.21 90 HDPE 120 0.003 0.06 0.011

33 2094 2095 P-33 108 3.21 90 HDPE 120 -0.003 0.05 0.007

34 2083 2096 P-34 192 4.45 125 HDPE 120 -0.014 0.14 0.037

35 2096 J-46 P-35 101 4.45 125 HDPE 120 -0.042 0.43 0.298

36 2094 2096 P-36 169 3.21 90 HDPE 120 -0.007 0.13 0.042

37 2095 2097 P-37 201 3.21 90 HDPE 120 -0.025 0.44 0.434

38 578 2098 P-38 117 6.41 180 HDPE 120 0.179 0.8 0.584

39 2098 2083 P-39 291 6.41 180 HDPE 120 0.126 0.56 0.305

40 J-49 J-50 P-40 143 3.21 90 HDPE 120 0.024 0.43 0.414

41 J-51 J-35 P-41 62 6.41 180 HDPE 120 0.248 1.11 1.071

42 J-52 J-48 P-42 14 3.21 90 HDPE 120 0.037 0.65 0.903

43 J-39 J-54 P-43 91 3.21 90 HDPE 120 0.015 0.26 0.167

44 J-37 J-55 P-44 153 6.41 180 HDPE 120 0.237 1.06 0.981

45 J-55 J-45 P-45 208 6.41 180 HDPE 120 0.19 0.85 0.656

46 J-54 J-55 P-46 435 3.21 90 HDPE 120 -0.017 0.3 0.219

47 J-9 J-56 P-47 106 6.41 180 HDPE 120 0.237 1.06 0.984

48 J-56 J-36 P-48 119 6.41 180 HDPE 120 0.218 0.97 0.845

KAMOKI RASOOL NAGAR WATER SUPPLY SYSTEM - DESIGN 2032
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49 941 2108 P-49 389 6.41 180 HDPE 120 0.081 0.36 0.133

50 J-56 2108 P-50 1,003 3.21 90 HDPE 120 0.036 0.65 0.892

51 J-36 J-57 P-51 104 6.41 180 HDPE 120 0.212 0.95 0.8

52 J-57 J-8 P-52 105 6.41 180 HDPE 120 0.214 0.96 0.816

53 2110 578 P-53 103 6.41 180 HDPE 120 0.066 0.3 0.093

54 J-57 2110 P-54 1,003 3.21 90 HDPE 120 0.033 0.58 0.726

55 2108 2111 P-55 103 6.41 180 HDPE 120 0.058 0.26 0.074

56 2111 2110 P-56 113 6.41 180 HDPE 120 0.063 0.28 0.085

57 J-36 2111 P-57 1,011 3.21 90 HDPE 120 0.034 0.61 0.794

58 J-58 J-9 P-58 114 6.41 180 HDPE 120 0.235 1.05 0.969

59 J-58 J-59 P-59 434 3.21 90 HDPE 120 0.052 0.93 1.742

60 J-60 J-58 P-60 114 6.41 180 HDPE 120 0.273 1.22 1.28

61 J-60 J-61 P-61 358 3.21 90 HDPE 120 0.056 0.99 1.956

62 J-33 J-62 P-62 160 6.41 180 HDPE 120 0.361 1.61 2.146

63 J-62 J-60 P-63 114 6.41 180 HDPE 120 0.305 1.36 1.566

64 716 2117 P-64 169 6.41 180 HDPE 120 0.082 0.37 0.139

65 2117 717 P-65 50 6.41 180 HDPE 120 0.116 0.52 0.262

66 J-62 2117 P-66 783 3.21 90 HDPE 120 0.052 0.92 1.698

67 J-63 J-60 P-67 198 4.45 125 HDPE 120 0.038 0.38 0.241

68 J-66 J-29 P-68 110 4.45 125 HDPE 120 -0.192 1.95 4.911

69 J-67 J-66 P-69 111 4.45 125 HDPE 120 -0.198 2.01 5.229

70 J-68 J-67 P-70 112 4.45 125 HDPE 120 -0.162 1.65 3.611

71 J-69 J-70 P-71 12 4.45 125 HDPE 120 0.002 0.02 0.001

72 J-70 J-71 P-72 111 4.45 125 HDPE 120 -0.164 1.66 3.658

73 J-71 J-68 P-73 106 4.45 125 HDPE 120 -0.159 1.61 3.475

74 J-71 J-72 P-74 382 3.21 90 HDPE 120 -0.016 0.28 0.19

75 J-73 J-72 P-75 110 4.45 125 HDPE 120 0.164 1.66 3.66

76 J-68 J-73 P-76 384 3.21 90 HDPE 120 -0.02 0.35 0.28

77 J-74 J-73 P-77 115 4.45 125 HDPE 120 0.122 1.24 2.135

78 J-67 J-74 P-78 398 3.21 90 HDPE 120 0.013 0.22 0.125

79 J-15 J-75 P-79 104 4.45 125 HDPE 120 0.256 2.6 8.41

80 J-75 J-74 P-80 104 4.45 125 HDPE 120 0.303 3.08 11.493

81 J-66 J-75 P-81 404 3.21 90 HDPE 120 -0.047 0.83 1.408

82 J-72 J-76 P-82 112 4.45 125 HDPE 120 0.176 1.79 4.201

83 J-70 J-76 P-83 388 3.21 90 HDPE 120 -0.004 0.06 0.012

84 J-76 J-77 P-84 117 4.45 125 HDPE 120 0.177 1.79 4.228

85 J-77 J-14 P-85 68 4.45 125 HDPE 120 0.166 1.68 3.744

86 J-78 J-70 P-86 116 4.45 125 HDPE 120 -0.165 1.67 3.706

87 J-72 J-79 P-87 321 3.21 90 HDPE 120 -0.04 0.71 1.056

88 J-80 J-79 P-88 119 8.01 225 HDPE 120 1.301 3.72 7.78

89 J-73 J-80 P-89 267 3.21 90 HDPE 120 -0.073 1.3 3.23

90 J-74 J-81 P-90 203 3.21 90 HDPE 120 0.183 3.25 17.638

91 J-82 J-80 P-91 127 8.01 225 HDPE 120 1.387 3.96 8.748

92 J-6 J-83 P-92 43 9.97 280 HDPE 120 1.664 3.07 4.223

93 J-75 J-83 P-93 151 3.21 90 HDPE 120 -0.103 1.84 6.139

94 J-76 J-84 P-94 110 3.21 90 HDPE 120 -0.012 0.22 0.117

95 J-84 J-85 P-95 264 3.21 90 HDPE 120 -0.023 0.4 0.371

96 J-30 J-86 P-96 118 4.45 125 HDPE 120 -0.132 1.34 2.462
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97 J-30 J-87 P-97 142 6.41 180 HDPE 120 0.095 0.43 0.182

98 J-77 J-88 P-98 252 3.21 90 HDPE 120 0.024 0.43 0.418

99 J-88 J-78 P-99 138 3.21 90 HDPE 120 -0.043 0.76 1.189

100 J-87 J-89 P-100 213 3.21 90 HDPE 120 -0.047 0.84 1.428

101 J-90 J-91 P-101 229 3.21 90 HDPE 120 -0.048 0.85 1.474

102 J-94 J-23 P-102 53 6.41 180 HDPE 120 0.103 0.46 0.21

103 J-95 J-96 P-103 15 4.45 125 HDPE 120 -0.049 0.5 0.399

104 J-96 J-97 P-104 138 4.45 125 HDPE 120 -0.053 0.54 0.453

105 J-97 J-101 P-105 99 4.45 125 HDPE 120 -0.102 1.03 1.519

106 J-103 J-19 P-106 149 6.41 180 HDPE 120 0.107 0.48 0.225

107 J-104 J-105 P-107 52 3.21 90 HDPE 120 0.005 0.09 0.024

108 J-105 J-106 P-108 96 3.21 90 HDPE 120 -0.015 0.26 0.166

109 J-107 J-97 P-109 91 4.45 125 HDPE 120 -0.07 0.71 0.752

110 J-106 J-107 P-110 240 3.21 90 HDPE 120 -0.024 0.42 0.396

111 J-5 J-108 P-111 67 6.41 180 HDPE 120 -0.205 0.91 0.751

112 J-12 J-109 P-112 188 4.45 125 HDPE 120 0.219 2.22 6.291

113 J-87 J-112 P-113 55 6.41 180 HDPE 120 0.136 0.61 0.349

114 J-53 J-113 P-114 116 6.41 180 HDPE 120 -0.118 0.53 0.269

115 J-34 J-114 P-115 155 6.41 180 HDPE 120 0.549 2.45 4.659

116 J-115 J-116 P-116 260 3.21 90 HDPE 120 -0.048 0.85 1.455

117 J-100 J-117 P-117 83 6.41 180 HDPE 120 0.288 1.28 1.407

118 J-116 J-117 P-118 7 4.45 125 HDPE 120 -0.053 0.53 0.449

119 J-118 J-52 P-119 114 4.45 125 HDPE 120 0.069 0.7 0.736

120 J-118 J-113 P-120 523 4.45 125 HDPE 120 -0.08 0.81 0.967

121 J-119 J-120 P-121 567 3.21 90 HDPE 120 -0.035 0.62 0.815

122 J-12 J-121 P-122 154 8.01 225 HDPE 120 0.611 1.74 1.915

123 J-121 J-34 P-123 116 8.01 225 HDPE 120 0.603 1.72 1.871

124 R-15 J-1 P-124 184 12.65 355 HDPE 120 3.281 3.76 4.657

125 J-123 J-124 P-125 33 4.45 125 HDPE 120 0.099 1.01 1.453

126 J-124 J-11 P-126 243 4.45 125 HDPE 120 0.094 0.95 1.307

127 J-113 J-125 P-127 258 4.45 125 HDPE 120 -0.119 1.21 2.024

128 J-125 J-114 P-128 142 4.45 125 HDPE 120 -0.162 1.64 3.588

129 J-126 J-127 P-129 226 4.45 125 HDPE 120 0.051 0.52 0.425

130 J-128 J-112 P-130 210 4.45 125 HDPE 120 -0.103 1.05 1.567

131 J-30 J-129 P-131 204 4.45 125 HDPE 120 0.083 0.84 1.041

132 J-129 J-126 P-132 123 4.45 125 HDPE 120 0.068 0.69 0.715

133 J-128 J-130 P-133 98 3.21 90 HDPE 120 -0.011 0.19 0.095

134 J-130 J-129 P-134 109 3.21 90 HDPE 120 -0.046 0.83 1.395

135 J-127 J-131 P-135 133 6.41 180 HDPE 120 0.308 1.37 1.592

136 J-131 J-28 P-136 43 6.41 180 HDPE 120 0.336 1.5 1.872

137 J-130 J-131 P-137 420 3.21 90 HDPE 120 0.029 0.51 0.58

138 J-135 J-132 P-138 111 6.41 180 HDPE 120 0.173 0.77 0.547

139 J-79 J-136 P-139 65 8.01 225 HDPE 120 1.128 3.22 5.968

140 J-136 J-85 P-140 65 8.01 225 HDPE 120 1.006 2.88 4.831

141 J-109 J-137 P-141 214 3.21 90 HDPE 120 0.024 0.43 0.41

142 J-137 J-110 P-142 280 3.21 90 HDPE 120 0.06 1.07 2.253

143 J-122 J-138 P-143 47 8.01 225 HDPE 120 -0.073 0.21 0.037

144 J-138 J-110 P-144 51 8.01 225 HDPE 120 -0.395 1.13 0.855
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145 J-20 J-32 P-145 13 6.41 180 HDPE 120 0.167 0.74 0.512

146 J-32 J-139 P-146 199 6.41 180 HDPE 120 0.099 0.44 0.196

147 J-139 J-31 P-147 80 6.41 180 HDPE 120 0.044 0.2 0.044

148 J-139 J-140 P-148 160 3.21 90 HDPE 120 0.048 0.85 1.484

149 J-140 J-141 P-149 71 3.21 90 HDPE 120 0.049 0.87 1.536

150 J-141 J-142 P-150 122 3.21 90 HDPE 120 0.04 0.7 1.039

151 J-142 J-143 P-151 83 3.21 90 HDPE 120 -0.013 0.23 0.129

152 J-143 J-144 P-152 32 3.21 90 HDPE 120 -0.017 0.3 0.218

153 J-144 J-145 P-153 17 3.21 90 HDPE 120 0.044 0.78 1.24

154 J-146 J-49 P-154 104 3.21 90 HDPE 120 0.008 0.14 0.054

155 J-145 J-146 P-155 195 3.21 90 HDPE 120 0.04 0.72 1.082

156 J-142 J-49 P-156 151 3.21 90 HDPE 120 0.048 0.85 1.463

157 J-32 J-147 P-157 160 6.41 180 HDPE 120 0.316 1.41 1.67

158 J-140 J-147 P-158 185 3.21 90 HDPE 120 -0.008 0.14 0.054

159 J-147 J-148 P-159 80 6.41 180 HDPE 120 0.295 1.32 1.473

160 J-148 J-51 P-160 283 6.41 180 HDPE 120 0.279 1.24 1.326

161 J-141 J-148 P-161 181 3.21 90 HDPE 120 0.001 0.01 0.001

162 J-31 J-149 P-162 24 6.41 180 HDPE 120 0.043 0.19 0.041

163 J-149 J-150 P-163 155 3.21 90 HDPE 120 0.005 0.1 0.026

164 J-149 J-1997 P-164 119 6.41 180 HDPE 120 0.033 0.15 0.026

165 J-1997 J-144 P-165 179 3.21 90 HDPE 120 0.064 1.13 2.494

166 J-1997 J-151 P-166 120 6.41 180 HDPE 120 -0.039 0.17 0.034

167 J-151 J-152 P-167 178 3.21 90 HDPE 120 0.005 0.09 0.025

168 J-153 J-154 P-168 180 3.21 90 HDPE 120 0.008 0.14 0.055

169 J-153 J-155 P-169 70 6.41 180 HDPE 120 -0.027 0.12 0.017

170 J-155 J-156 P-170 391 4.45 125 HDPE 120 0.095 0.96 1.339

171 J-156 J-157 P-171 144 3.21 90 HDPE 120 0.042 0.74 1.145

172 J-157 J-146 P-172 122 3.21 90 HDPE 120 0.001 0.02 0.001

173 J-157 J-158 P-173 178 3.21 90 HDPE 120 0.005 0.09 0.024

174 J-50 J-159 P-174 60 3.21 90 HDPE 120 0.001 0.01 0.001

175 J-159 J-51 P-175 204 3.21 90 HDPE 120 -0.014 0.25 0.149

176 J-159 J-160 P-176 142 3.21 90 HDPE 120 -0.017 0.3 0.216

177 J-160 J-49 P-177 58 3.21 90 HDPE 120 -0.026 0.47 0.49

178 J-161 J-35 P-178 192 6.41 180 HDPE 120 0.045 0.2 0.045

179 J-159 J-161 P-179 59 3.21 90 HDPE 120 0.026 0.46 0.475

180 J-50 J-162 P-180 45 3.21 90 HDPE 120 0.021 0.37 0.309

181 J-162 J-163 P-181 55 3.21 90 HDPE 120 0.017 0.3 0.21

182 J-163 J-161 P-182 105 6.41 180 HDPE 120 0.031 0.14 0.023

183 J-164 J-163 P-183 58 6.41 180 HDPE 120 0.023 0.1 0.013

184 J-164 J-146 P-184 203 3.21 90 HDPE 120 -0.025 0.44 0.441

185 J-165 J-164 P-185 115 6.41 180 HDPE 120 0.01 0.04 0.003

186 J-165 J-157 P-186 202 3.21 90 HDPE 120 -0.025 0.44 0.442

187 J-166 J-165 P-187 162 6.41 180 HDPE 120 0 0 0

188 J-166 J-167 P-188 87 4.45 125 HDPE 120 -0.091 0.93 1.244

189 J-167 J-168 P-189 327 3.21 90 HDPE 120 -0.006 0.1 0.028

190 J-48 J-169 P-190 46 4.45 125 HDPE 120 0.035 0.35 0.206

191 J-168 J-169 P-191 92 3.21 90 HDPE 120 -0.053 0.93 1.751

192 J-170 J-166 P-192 325 6.41 180 HDPE 120 0.019 0.09 0.009
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193 J-168 J-170 P-193 111 3.21 90 HDPE 120 0.039 0.7 1.031

194 J-167 J-156 P-194 111 4.45 125 HDPE 120 -0.094 0.95 1.314

195 J-8 J-2018 P-195 9 6.41 180 HDPE 120 -0.05 0.22 0.056

196 J-2018 J-170 P-196 58 6.41 180 HDPE 120 -0.004 0.02 0.001

197 J-52 J-2018 P-197 198 3.21 90 HDPE 120 0.048 0.86 1.501

198 J-118 J-57 P-198 214 3.21 90 HDPE 120 0.046 0.82 1.383

199 J-119 J-171 P-199 61 4.45 125 HDPE 120 0.064 0.65 0.649

200 J-171 J-118 P-200 103 4.45 125 HDPE 120 0.046 0.47 0.355

201 J-171 J-36 P-201 210 3.21 90 HDPE 120 0.043 0.76 1.185

202 J-10 J-172 P-202 108 4.45 125 HDPE 120 0.056 0.56 0.495

203 J-172 J-119 P-203 54 4.45 125 HDPE 120 0.039 0.39 0.253

204 J-56 J-172 P-204 217 3.21 90 HDPE 120 -0.037 0.66 0.93

205 J-10 J-173 P-205 112 4.45 125 HDPE 120 -0.064 0.65 0.645

206 J-173 J-63 P-206 104 4.45 125 HDPE 120 -0.071 0.72 0.776

207 J-58 J-173 P-207 200 3.21 90 HDPE 120 -0.028 0.51 0.564

208 J-63 J-174 P-208 113 4.45 125 HDPE 120 -0.095 0.96 1.331

209 J-62 J-174 P-209 202 3.21 90 HDPE 120 -0.011 0.2 0.098

210 J-174 J-175 P-210 108 4.45 125 HDPE 120 -0.116 1.18 1.936

211 J-175 J-4 P-211 59 4.45 125 HDPE 120 -0.105 1.07 1.61

212 J-175 J-176 P-212 121 3.21 90 HDPE 120 -0.027 0.47 0.499

213 J-4 J-177 P-213 120 6.41 180 HDPE 120 -0.053 0.24 0.062

214 J-177 J-33 P-214 78 6.41 180 HDPE 120 -0.09 0.4 0.162

215 J-176 J-177 P-215 61 3.21 90 HDPE 120 -0.032 0.57 0.696

216 J-155 J-178 P-216 66 6.41 180 HDPE 120 -0.083 0.37 0.14

217 J-178 J-115 P-217 104 6.41 180 HDPE 120 -0.096 0.43 0.183

218 J-178 J-179 P-218 203 3.21 90 HDPE 120 0.053 0.94 1.785

219 J-179 J-180 P-219 85 3.21 90 HDPE 120 0.037 0.65 0.902

220 J-180 J-181 P-220 31 3.21 90 HDPE 120 0.033 0.58 0.731

221 J-182 J-156 P-221 55 4.45 125 HDPE 120 0.046 0.47 0.353

222 J-181 J-182 P-222 90 3.21 90 HDPE 120 0.029 0.51 0.568

223 J-179 J-183 P-223 104 3.21 90 HDPE 120 0.007 0.13 0.044

224 J-183 J-184 P-224 99 3.21 90 HDPE 120 0.014 0.25 0.156

225 J-52 J-185 P-225 208 3.21 90 HDPE 120 -0.021 0.38 0.329

226 J-185 J-53 P-226 276 3.21 90 HDPE 120 -0.053 0.94 1.773

227 J-184 J-185 P-227 121 3.21 90 HDPE 120 0.02 0.36 0.294

228 J-115 J-186 P-228 116 6.41 180 HDPE 120 -0.104 0.47 0.215

229 J-186 J-53 P-229 117 6.41 180 HDPE 120 -0.11 0.49 0.237

230 J-184 J-186 P-230 247 3.21 90 HDPE 120 -0.052 0.93 1.723

231 J-183 J-115 P-231 229 3.21 90 HDPE 120 -0.051 0.92 1.686

232 J-187 J-182 P-232 111 4.45 125 HDPE 120 0.022 0.22 0.09

233 J-183 J-187 P-233 205 3.21 90 HDPE 120 0.031 0.55 0.667

234 J-169 J-188 P-234 58 4.45 125 HDPE 120 -0.021 0.22 0.085

235 J-188 J-187 P-235 101 4.45 125 HDPE 120 0.001 0.01 0

236 J-184 J-188 P-236 210 3.21 90 HDPE 120 0.029 0.51 0.578

237 J-113 J-189 P-237 116 6.41 180 HDPE 120 -0.083 0.37 0.141

238 J-189 J-120 P-238 55 6.41 180 HDPE 120 -0.124 0.55 0.297

239 J-189 J-171 P-239 567 3.21 90 HDPE 120 0.036 0.64 0.857

240 J-120 J-190 P-240 52 6.41 180 HDPE 120 -0.161 0.72 0.479
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241 J-190 J-11 P-241 116 6.41 180 HDPE 120 -0.157 0.7 0.46

242 J-172 J-190 P-242 559 3.21 90 HDPE 120 -0.036 0.63 0.847

243 J-191 J-64 P-243 111 6.41 180 HDPE 120 -0.137 0.61 0.357

244 J-191 J-173 P-244 541 3.21 90 HDPE 120 0.034 0.61 0.801

245 J-192 J-193 P-245 40 3.21 90 HDPE 120 -0.038 0.67 0.943

246 J-193 J-194 P-246 18 3.21 90 HDPE 120 -0.04 0.71 1.053

247 J-5 J-195 P-247 119 6.41 180 HDPE 120 0.094 0.42 0.177

248 J-194 J-195 P-248 227 3.21 90 HDPE 120 -0.048 0.86 1.508

249 J-192 J-196 P-249 93 4.45 125 HDPE 120 0.011 0.11 0.025

250 J-196 J-63 P-250 311 4.45 125 HDPE 120 0.026 0.26 0.118

251 J-196 J-197 P-251 109 3.21 90 HDPE 120 -0.04 0.71 1.052

252 J-197 J-198 P-252 108 3.21 90 HDPE 120 -0.053 0.94 1.758

253 J-195 J-199 P-253 110 6.41 180 HDPE 120 0.018 0.08 0.008

254 J-199 J-4 P-254 316 6.41 180 HDPE 120 -0.049 0.22 0.052

255 J-198 J-199 P-255 54 3.21 90 HDPE 120 -0.053 0.94 1.773

256 J-197 J-174 P-256 311 3.21 90 HDPE 120 0.002 0.04 0.004

257 J-198 J-175 P-257 317 3.21 90 HDPE 120 -0.008 0.14 0.053

258 J-200 J-4 P-258 67 4.45 125 HDPE 120 0.106 1.08 1.649

259 J-108 J-201 P-259 102 8.01 225 HDPE 120 -0.085 0.24 0.05

260 J-201 J-122 P-260 195 8.01 225 HDPE 120 -0.1 0.28 0.067

261 J-201 J-202 P-261 280 3.21 90 HDPE 120 0.007 0.12 0.039

262 J-202 J-203 P-262 46 3.21 90 HDPE 120 -0.034 0.61 0.787

263 J-203 J-204 P-263 213 3.21 90 HDPE 120 0.007 0.12 0.038

264 J-204 J-205 P-264 96 3.21 90 HDPE 120 -0.045 0.79 1.296

265 J-205 J-124 P-265 55 3.21 90 HDPE 120 0.022 0.38 0.339

266 J-206 J-123 P-266 53 4.45 125 HDPE 120 0.103 1.04 1.552

267 J-205 J-206 P-267 38 3.21 90 HDPE 120 -0.069 1.23 2.935

268 J-11 J-207 P-268 57 6.41 180 HDPE 120 -0.142 0.63 0.38

269 J-207 J-191 P-269 55 6.41 180 HDPE 120 -0.1 0.45 0.198

270 J-204 J-207 P-270 151 3.21 90 HDPE 120 0.044 0.78 1.265

271 J-64 J-208 P-271 54 6.41 180 HDPE 120 -0.139 0.62 0.368

272 J-208 J-5 P-272 213 6.41 180 HDPE 120 -0.107 0.48 0.225

273 J-208 J-202 P-273 110 3.21 90 HDPE 120 -0.035 0.63 0.838

274 J-122 J-209 P-274 280 3.21 90 HDPE 120 -0.034 0.61 0.797

275 J-209 J-206 P-275 217 3.21 90 HDPE 120 -0.01 0.17 0.078

276 J-203 J-209 P-276 139 3.21 90 HDPE 120 -0.049 0.87 1.519

277 J-124 J-210 P-277 127 3.21 90 HDPE 120 0.024 0.43 0.423

278 J-210 J-125 P-278 197 3.21 90 HDPE 120 -0.033 0.59 0.751

279 J-210 J-211 P-279 148 3.21 90 HDPE 120 0.048 0.85 1.482

280 J-211 J-212 P-280 8 3.21 90 HDPE 120 0.045 0.8 1.304

281 J-212 J-190 P-281 77 3.21 90 HDPE 120 0.042 0.74 1.137

282 J-114 J-213 P-282 169 6.41 180 HDPE 120 0.379 1.69 2.341

283 J-213 J-214 P-283 64 3.21 90 HDPE 120 0.061 1.09 2.332

284 J-214 J-215 P-284 188 3.21 90 HDPE 120 0.056 1 1.982

285 J-215 J-53 P-285 101 3.21 90 HDPE 120 0.047 0.84 1.433

286 J-213 J-216 P-286 98 6.41 180 HDPE 120 0.312 1.39 1.635

287 J-216 J-100 P-287 54 6.41 180 HDPE 120 0.258 1.15 1.147

288 J-216 J-186 P-288 321 3.21 90 HDPE 120 0.051 0.91 1.662
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289 J-117 J-217 P-289 125 6.41 180 HDPE 120 0.232 1.03 0.941

290 J-217 J-102 P-290 52 6.41 180 HDPE 120 0.181 0.81 0.599

291 J-217 J-178 P-291 231 3.21 90 HDPE 120 0.043 0.77 1.226

292 J-102 J-218 P-292 16 6.41 180 HDPE 120 0.21 0.94 0.785

293 J-218 J-92 P-293 104 6.41 180 HDPE 120 0.163 0.73 0.492

294 J-218 J-155 P-294 210 3.21 90 HDPE 120 0.042 0.76 1.183

295 J-92 J-219 P-295 30 6.41 180 HDPE 120 0.168 0.75 0.518

296 J-151 J-220 P-296 61 6.41 180 HDPE 120 -0.05 0.22 0.055

297 J-220 J-153 P-297 48 6.41 180 HDPE 120 -0.011 0.05 0.003

298 J-219 J-220 P-298 162 3.21 90 HDPE 120 0.042 0.74 1.136

299 J-109 J-206 P-299 113 4.45 125 HDPE 120 0.186 1.88 4.622

300 J-137 J-209 P-300 109 3.21 90 HDPE 120 0.084 1.49 4.137

301 J-110 J-221 P-301 100 8.01 225 HDPE 120 -0.34 0.97 0.647

302 J-221 J-81 P-302 344 8.01 225 HDPE 120 -0.178 0.51 0.196

303 J-221 J-222 P-303 220 3.21 90 HDPE 120 -0.1 1.79 5.814

304 J-136 J-223 P-304 220 3.21 90 HDPE 120 0.116 2.07 7.658

305 J-223 J-137 P-305 79 3.21 90 HDPE 120 0.126 2.25 8.903

306 J-222 J-223 P-306 58 3.21 90 HDPE 120 0.016 0.28 0.188

307 J-222 J-79 P-307 234 3.21 90 HDPE 120 -0.126 2.23 8.803

308 J-83 J-2082 P-308 19 9.97 280 HDPE 120 1.558 2.87 3.74

309 J-2082 J-82 P-309 109 9.97 280 HDPE 120 1.393 2.57 3.037

310 J-20 J-224 P-310 216 6.41 180 HDPE 120 -0.097 0.43 0.189

311 J-224 J-19 P-311 61 6.41 180 HDPE 120 -0.102 0.46 0.207

312 J-224 J-225 P-312 140 3.21 90 HDPE 120 0 0 0.004

313 J-225 J-226 P-313 197 3.21 90 HDPE 120 -0.002 0.03 0.002

314 J-226 J-227 P-314 46 3.21 90 HDPE 120 -0.006 0.11 0.03

315 J-227 J-104 P-315 194 3.21 90 HDPE 120 -0.014 0.26 0.159

316 J-227 J-228 P-316 98 3.21 90 HDPE 120 0.003 0.05 0.007

317 J-228 J-229 P-317 99 3.21 90 HDPE 120 0.007 0.13 0.042

318 J-2098 J-21 P-318 68 6.41 180 HDPE 120 0.084 0.38 0.145

319 J-229 J-2098 P-319 138 3.21 90 HDPE 120 0.01 0.17 0.074

320 J-2099 J-2098 P-320 84 6.41 180 HDPE 120 0.083 0.37 0.142

321 J-2099 J-230 P-321 112 3.21 90 HDPE 120 -0.004 0.07 0.013

322 J-230 J-231 P-322 52 3.21 90 HDPE 120 -0.014 0.24 0.143

323 J-231 J-232 P-323 15 3.21 90 HDPE 120 -0.017 0.3 0.21

324 J-232 J-233 P-324 183 3.21 90 HDPE 120 -0.016 0.28 0.188

325 J-94 J-2104 P-325 42 4.45 125 HDPE 120 -0.025 0.25 0.112

326 J-233 J-2104 P-326 61 3.21 90 HDPE 120 -0.018 0.32 0.236

327 J-232 J-234 P-327 78 3.21 90 HDPE 120 -0.003 0.06 0.009

328 J-234 J-235 P-328 70 3.21 90 HDPE 120 -0.016 0.28 0.185

329 J-235 J-105 P-329 28 3.21 90 HDPE 120 -0.018 0.32 0.247

330 J-106 J-236 P-330 24 3.21 90 HDPE 120 0.006 0.11 0.033

331 J-236 J-237 P-331 87 3.21 90 HDPE 120 0.004 0.07 0.016

332 J-237 J-238 P-332 13 3.21 90 HDPE 120 0.002 0.03 0.004

333 J-238 J-239 P-333 17 3.21 90 HDPE 120 0.001 0.02 0.002

334 J-239 J-240 P-334 12 3.21 90 HDPE 120 0.001 0.02 0.001

335 J-240 J-233 P-335 38 3.21 90 HDPE 120 0 0.01 0

336 J-22 J-241 P-336 67 6.41 180 HDPE 120 0.087 0.39 0.154
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337 J-241 J-2099 P-337 62 6.41 180 HDPE 120 0.084 0.38 0.145

338 J-241 J-231 P-338 95 3.21 90 HDPE 120 -0.001 0.01 0

339 J-229 J-230 P-339 95 3.21 90 HDPE 120 -0.006 0.11 0.034

340 J-228 J-234 P-340 155 3.21 90 HDPE 120 -0.009 0.16 0.066

341 J-104 J-242 P-341 125 3.21 90 HDPE 120 -0.024 0.42 0.407

342 J-92 J-243 P-342 239 4.45 125 HDPE 120 -0.009 0.09 0.017

343 J-243 J-107 P-343 90 4.45 125 HDPE 120 -0.042 0.43 0.298

344 J-242 J-243 P-344 64 3.21 90 HDPE 120 -0.027 0.48 0.501

345 J-219 J-244 P-345 38 6.41 180 HDPE 120 0.123 0.55 0.294

346 J-244 J-103 P-346 155 6.41 180 HDPE 120 0.114 0.51 0.254

347 J-242 J-244 P-347 261 3.21 90 HDPE 120 -0.003 0.06 0.006

348 J-101 J-245 P-348 105 4.45 125 HDPE 120 -0.083 0.85 1.049

349 J-245 J-246 P-349 55 3.21 90 HDPE 120 0.009 0.16 0.069

350 J-99 J-247 P-350 55 4.45 125 HDPE 120 0.074 0.75 0.843

351 J-246 J-247 P-351 115 3.21 90 HDPE 120 -0.018 0.31 0.229

352 J-246 J-248 P-352 40 3.21 90 HDPE 120 0.025 0.44 0.44

353 J-101 J-249 P-353 88 3.21 90 HDPE 120 0 0.01 0

354 J-249 J-102 P-354 282 3.21 90 HDPE 120 0.031 0.55 0.66

355 J-248 J-249 P-355 104 3.21 90 HDPE 120 0.036 0.63 0.851

356 J-247 J-250 P-356 51 4.45 125 HDPE 120 0.054 0.55 0.466

357 J-250 J-100 P-357 145 4.45 125 HDPE 120 0.035 0.35 0.207

358 J-248 J-250 P-358 117 3.21 90 HDPE 120 -0.015 0.27 0.176

359 J-24 J-2122 P-359 27 6.41 180 HDPE 120 0.076 0.34 0.119

360 J-2122 J-94 P-360 165 6.41 180 HDPE 120 0.083 0.37 0.141

361 J-2122 J-2123 P-361 45 3.21 90 HDPE 120 -0.012 0.21 0.109

362 J-2123 J-2124 P-362 102 3.21 90 HDPE 120 -0.02 0.35 0.289

363 J-2124 J-2125 P-363 93 3.21 90 HDPE 120 -0.025 0.44 0.429

364 J-2125 J-251 P-364 93 3.21 90 HDPE 120 -0.041 0.74 1.13

365 J-251 J-252 P-365 60 3.21 90 HDPE 120 -0.016 0.29 0.196

366 J-252 J-253 P-366 152 3.21 90 HDPE 120 0.01 0.18 0.081

367 J-97 J-254 P-367 102 3.21 90 HDPE 120 -0.025 0.44 0.429

368 J-254 J-93 P-368 163 3.21 90 HDPE 120 -0.025 0.44 0.436

369 J-253 J-254 P-369 78 3.21 90 HDPE 120 0.005 0.09 0.024

370 J-252 J-255 P-370 156 3.21 90 HDPE 120 -0.03 0.53 0.613

371 J-25 J-256 P-371 79 4.45 125 HDPE 120 -0.005 0.05 0.005

372 J-256 J-255 P-372 62 4.45 125 HDPE 120 -0.039 0.4 0.257

373 J-251 J-256 P-373 155 3.21 90 HDPE 120 -0.029 0.52 0.59

374 J-2125 J-2132 P-374 74 3.21 90 HDPE 120 0.013 0.23 0.127

375 J-25 J-2132 P-375 147 6.41 180 HDPE 120 0.287 1.28 1.402

376 J-2104 J-257 P-376 61 4.45 125 HDPE 120 -0.045 0.45 0.331

377 J-2123 J-257 P-377 155 3.21 90 HDPE 120 0.005 0.09 0.021

378 J-257 J-258 P-378 106 4.45 125 HDPE 120 -0.043 0.44 0.307

379 J-258 J-95 P-379 84 4.45 125 HDPE 120 -0.047 0.48 0.365

380 J-2124 J-258 P-380 155 3.21 90 HDPE 120 0 0.01 0

381 J-93 J-259 P-381 30 3.21 90 HDPE 120 -0.028 0.5 0.538

382 J-259 J-260 P-382 146 3.21 90 HDPE 120 -0.033 0.59 0.756

383 J-260 J-261 P-383 62 4.45 125 HDPE 120 -0.081 0.82 0.995

384 J-101 J-261 P-384 405 3.21 90 HDPE 120 -0.023 0.41 0.376
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385 J-255 J-262 P-385 99 4.45 125 HDPE 120 -0.074 0.75 0.834

386 J-262 J-260 P-386 16 4.45 125 HDPE 120 -0.046 0.46 0.344

387 J-262 J-263 P-387 146 3.21 90 HDPE 120 -0.031 0.55 0.652

388 J-2140 J-25 P-388 173 6.41 180 HDPE 120 0.283 1.26 1.369

389 J-263 J-2140 P-389 149 3.21 90 HDPE 120 -0.02 0.36 0.291

390 J-261 J-264 P-390 141 3.21 90 HDPE 120 -0.02 0.35 0.282

391 J-263 J-264 P-391 74 3.21 90 HDPE 120 -0.015 0.26 0.162

392 J-264 J-265 P-392 57 3.21 90 HDPE 120 -0.039 0.69 1.006

393 J-265 J-2143 P-393 115 3.21 90 HDPE 120 -0.023 0.42 0.39

394 J-26 J-2144 P-394 153 6.41 180 HDPE 120 0.333 1.49 1.844

395 J-2144 J-2140 P-395 70 6.41 180 HDPE 120 0.304 1.36 1.562

396 J-2143 J-2144 P-396 71 3.21 90 HDPE 120 -0.028 0.49 0.536

397 J-265 J-2145 P-397 95 3.21 90 HDPE 120 -0.019 0.34 0.271

398 J-2145 J-111 P-398 98 3.21 90 HDPE 120 -0.018 0.33 0.249

399 J-2145 J-2146 P-399 57 3.21 90 HDPE 120 -0.004 0.08 0.017

400 J-2146 J-2147 P-400 111 3.21 90 HDPE 120 -0.025 0.44 0.436

401 J-266 J-17 P-401 43 4.45 125 HDPE 120 -0.108 1.09 1.685

402 J-2147 J-266 P-402 288 3.21 90 HDPE 120 -0.012 0.21 0.075

403 J-261 J-267 P-403 56 4.45 125 HDPE 120 -0.087 0.89 1.148

404 J-2146 J-267 P-404 291 3.21 90 HDPE 120 0.017 0.3 0.206

405 J-111 J-268 P-405 167 3.21 90 HDPE 120 -0.023 0.42 0.389

406 J-2147 J-268 P-406 100 3.21 90 HDPE 120 -0.024 0.43 0.406

407 J-268 J-269 P-407 111 3.21 90 HDPE 120 -0.057 1.02 2.063

408 J-17 J-270 P-408 58 4.45 125 HDPE 120 -0.143 1.45 2.857

409 J-269 J-270 P-409 387 3.21 90 HDPE 120 0.006 0.11 0.023

410 J-269 J-271 P-410 49 3.21 90 HDPE 120 -0.069 1.23 2.921

411 J-271 J-128 P-411 109 3.21 90 HDPE 120 -0.085 1.51 4.28

412 J-270 J-272 P-412 45 4.45 125 HDPE 120 -0.141 1.43 2.789

413 J-271 J-272 P-413 390 3.21 90 HDPE 120 0.009 0.16 0.068

414 J-272 J-273 P-414 108 4.45 125 HDPE 120 -0.156 1.58 3.334

415 J-128 J-273 P-415 388 3.21 90 HDPE 120 0.022 0.39 0.343

416 J-273 J-274 P-416 109 3.21 90 HDPE 120 -0.037 0.67 0.938

417 J-274 J-275 P-417 106 3.21 90 HDPE 120 0.001 0.02 0.002

418 J-275 J-276 P-418 108 3.21 90 HDPE 120 0.04 0.71 1.059

419 J-276 J-277 P-419 139 4.45 125 HDPE 120 0.144 1.46 2.886

420 J-277 J-278 P-420 11 4.45 125 HDPE 120 0.152 1.54 3.188

421 J-278 J-279 P-421 84 4.45 125 HDPE 120 0.149 1.51 3.067

422 J-98 J-280 P-422 15 4.45 125 HDPE 120 -0.071 0.72 0.77

423 J-280 J-99 P-423 18 4.45 125 HDPE 120 0.075 0.77 0.871

424 J-279 J-280 P-424 56 4.45 125 HDPE 120 0.146 1.48 2.973

425 J-273 J-281 P-425 88 4.45 125 HDPE 120 -0.103 1.04 1.543

426 J-281 J-16 P-426 114 4.45 125 HDPE 120 -0.12 1.22 2.078

427 J-281 J-282 P-427 231 3.21 90 HDPE 120 0.012 0.21 0.109

428 J-283 J-90 P-428 20 6.41 180 HDPE 120 0.024 0.11 0.015

429 J-274 J-283 P-429 201 3.21 90 HDPE 120 -0.045 0.79 1.295

430 J-90 J-284 P-430 91 6.41 180 HDPE 120 0.068 0.3 0.097

431 J-275 J-284 P-431 196 3.21 90 HDPE 120 -0.044 0.79 1.286

432 J-285 J-34 P-432 61 6.41 180 HDPE 120 -0.047 0.21 0.049
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433 J-276 J-285 P-433 200 4.45 125 HDPE 120 -0.111 1.13 1.791

434 J-272 J-286 P-434 181 3.21 90 HDPE 120 0.017 0.3 0.21

435 J-286 J-287 P-435 25 3.21 90 HDPE 120 0.013 0.24 0.139

436 J-287 J-277 P-436 140 3.21 90 HDPE 120 0.011 0.19 0.092

437 J-17 J-288 P-437 180 3.21 90 HDPE 120 0.031 0.56 0.669

438 J-288 J-289 P-438 13 3.21 90 HDPE 120 0.029 0.52 0.601

439 J-289 J-290 P-439 41 3.21 90 HDPE 120 0.027 0.47 0.499

440 J-290 J-291 P-440 99 3.21 90 HDPE 120 0.024 0.43 0.413

441 J-267 J-292 P-441 48 4.45 125 HDPE 120 -0.074 0.75 0.845

442 J-292 J-266 P-442 72 4.45 125 HDPE 120 -0.091 0.92 1.237

443 J-291 J-292 P-443 224 3.21 90 HDPE 120 -0.012 0.22 0.12

444 J-291 J-293 P-444 92 3.21 90 HDPE 120 0.03 0.53 0.616

445 J-245 J-294 P-445 18 4.45 125 HDPE 120 -0.094 0.95 1.309

446 J-294 J-98 P-446 67 4.45 125 HDPE 120 -0.069 0.7 0.748

447 J-293 J-294 P-447 86 3.21 90 HDPE 120 0.026 0.46 0.465

448 J-284 J-295 P-448 32 6.41 180 HDPE 120 0.019 0.09 0.009

449 J-295 J-285 P-449 79 6.41 180 HDPE 120 0.068 0.3 0.097

450 J-91 J-296 P-450 109 4.45 125 HDPE 120 -0.064 0.65 0.652

451 J-296 J-12 P-451 43 4.45 125 HDPE 120 -0.12 1.22 2.076

452 J-295 J-296 P-452 243 3.21 90 HDPE 120 -0.052 0.93 1.722

453 J-16 J-297 P-453 39 6.41 180 HDPE 120 0.028 0.12 0.019

454 J-297 J-283 P-454 74 6.41 180 HDPE 120 0.072 0.32 0.109

455 J-13 J-298 P-455 34 4.45 125 HDPE 120 0.045 0.45 0.33

456 J-298 J-91 P-456 111 4.45 125 HDPE 120 -0.009 0.09 0.016

457 J-297 J-298 P-457 223 3.21 90 HDPE 120 -0.048 0.85 1.471

458 J-299 J-16 P-458 120 6.41 180 HDPE 120 0.153 0.68 0.436

459 J-14 J-300 P-459 27 4.45 125 HDPE 120 0.103 1.05 1.56

460 J-300 J-13 P-460 125 4.45 125 HDPE 120 0.05 0.51 0.404

461 J-299 J-300 P-461 215 3.21 90 HDPE 120 -0.049 0.88 1.567

462 J-301 J-299 P-462 118 6.41 180 HDPE 120 0.111 0.5 0.242

463 J-14 J-302 P-463 83 4.45 125 HDPE 120 0.06 0.6 0.564

464 J-301 J-302 P-464 221 3.21 90 HDPE 120 -0.046 0.82 1.373

465 J-85 J-303 P-465 111 8.01 225 HDPE 120 0.977 2.79 4.577

466 J-303 J-12 P-466 66 8.01 225 HDPE 120 0.955 2.73 4.383

467 J-77 J-303 P-467 418 3.21 90 HDPE 120 -0.017 0.31 0.228

468 J-302 J-304 P-468 66 4.45 125 HDPE 120 0.009 0.09 0.016

469 J-304 J-89 P-469 102 4.45 125 HDPE 120 -0.044 0.44 0.317

470 J-112 J-305 P-470 49 6.41 180 HDPE 120 0.028 0.13 0.019

471 J-305 J-301 P-471 92 6.41 180 HDPE 120 0.07 0.31 0.104

472 J-304 J-305 P-472 206 3.21 90 HDPE 120 0.047 0.83 1.416

473 J-89 J-306 P-473 10 3.21 90 HDPE 120 -0.095 1.69 5.239

474 J-306 J-88 P-474 53 3.21 90 HDPE 120 -0.058 1.03 2.086

475 J-86 J-307 P-475 106 4.45 125 HDPE 120 -0.108 1.1 1.708

476 J-307 J-78 P-476 53 4.45 125 HDPE 120 -0.135 1.37 2.553

477 J-306 J-307 P-477 141 3.21 90 HDPE 120 -0.038 0.68 0.985

478 J-133 J-308 P-478 68 6.41 180 HDPE 120 0.242 1.08 1.022

479 J-308 J-127 P-479 123 6.41 180 HDPE 120 0.26 1.16 1.164

480 J-308 J-309 P-480 274 3.21 90 HDPE 120 -0.021 0.36 0.29
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481 J-309 J-310 P-481 43 3.21 90 HDPE 120 0.002 0.04 0

482 J-132 J-311 P-482 91 6.41 180 HDPE 120 0.092 0.41 0.169

483 J-311 J-30 P-483 53 6.41 180 HDPE 120 0.052 0.23 0.058

484 J-310 J-311 P-484 206 3.21 90 HDPE 120 -0.036 0.64 0.859

485 J-132 J-312 P-485 207 4.45 125 HDPE 120 0.072 0.74 0.81

486 J-312 J-133 P-486 236 4.45 125 HDPE 120 0.029 0.29 0.146

487 J-309 J-312 P-487 52 3.21 90 HDPE 120 -0.026 0.46 0.47

488 J-310 J-129 P-488 45 3.21 90 HDPE 120 0.036 0.63 0.851

489 J-307 J-313 P-489 404 3.21 90 HDPE 120 -0.019 0.35 0.277

490 J-314 J-86 P-490 398 4.45 125 HDPE 120 0.031 0.32 0.172

491 J-313 J-314 P-491 111 4.45 125 HDPE 120 0.119 1.21 2.026

492 J-134 J-315 P-492 63 6.41 180 HDPE 120 0.118 0.53 0.271

493 J-314 J-315 P-493 124 4.45 125 HDPE 120 0.101 1.02 1.486

494 J-315 J-316 P-494 46 6.41 180 HDPE 120 0.213 0.95 0.808

495 J-316 J-135 P-495 96 6.41 180 HDPE 120 0.183 0.82 0.61

496 J-317 J-133 P-496 249 6.41 180 HDPE 120 0.216 0.96 0.826

497 J-316 J-317 P-497 296 3.21 90 HDPE 120 0.023 0.42 0.394

498 J-78 J-318 P-498 406 3.21 90 HDPE 120 -0.02 0.35 0.28

499 J-313 J-318 P-499 47 4.45 125 HDPE 120 -0.145 1.47 2.925

500 J-319 J-69 P-500 394 3.21 90 HDPE 120 0.012 0.21 0.107

501 J-318 J-319 P-501 109 4.45 125 HDPE 120 -0.154 1.56 3.277

502 J-320 J-71 P-502 413 3.21 90 HDPE 120 0.002 0.04 0.005

503 J-319 J-320 P-503 112 4.45 125 HDPE 120 -0.154 1.56 3.259

504 J-321 J-68 P-504 407 3.21 90 HDPE 120 -0.008 0.15 0.058

505 J-320 J-321 P-505 101 4.45 125 HDPE 120 -0.157 1.59 3.377

506 J-322 J-67 P-506 398 3.21 90 HDPE 120 -0.008 0.15 0.057

507 J-321 J-322 P-507 113 4.45 125 HDPE 120 -0.161 1.64 3.57

508 J-323 J-66 P-508 393 3.21 90 HDPE 120 -0.025 0.45 0.448

509 J-322 J-323 P-509 116 4.45 125 HDPE 120 -0.164 1.67 3.69

510 J-323 J-18 P-510 109 4.45 125 HDPE 120 -0.139 1.41 2.703

511 J-134 J-2213 P-511 226 4.45 125 HDPE 120 0.048 0.49 0.379

512 J-2213 J-317 P-512 121 6.41 180 HDPE 120 0.198 0.89 0.707

513 580 J-324 P-513 368 4.45 125 HDPE 120 0.022 0.23 0.092

514 J-324 J-41 P-514 30 4.45 125 HDPE 120 0.098 1 1.423

515 J-166 J-324 P-515 259 4.45 125 HDPE 120 0.093 0.94 1.285

516 J-135 J-2216 P-516 372 4.45 125 HDPE 120 0.001 0.01 0
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