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Chapter 3  Project Evaluation and Recommendations

3-1 Project Effect

The water supply in Abbottabd City, Nawanshehr City and 12 peripheral villages have been
developed relying on groundwater for a long period. The population in the service area is
estimated 169,880 in 2003, and the water supply capacity of the three water supply
systems is 13,166 m3/day in total. The service coverage of Abbottabd City is estimated 79%,
that of Nawanshehr City is almost 100% and 37 ~ 79% in peripheral villages. The
groundwater and spring water in this area are widely used by Cantonment Boards, military

facilities and private sectors in addition to the above mentioned water supply systems.

In recent years, the expansion and improvement of water supply are being required
urgently to cope with the increasing population and expansion of urban areas in addition to
decreasing of exploitation from the existing wells. It is estimated that the groundwater
utilization in this area is presently near the limit according to the review on groundwater
recharge comparing with increasing water demand. In other words, the groundwater
recharge will be less than water demand by 2007 even during normal year of precipitation.
Actually, the depletion phenomenon appears in Ilayasi Mosque Spring for a period from

year 1998 up to now. There has never been experienced such phenomenon before.

Furthermore, current water supply system is such system that groundwater is once
pumped up to the reservoirs at elevated positions from where water is distributed to the
service areas by gravity. Accordingly high electric power cost by high pump lift affects

largely financial deficit of the water supply agencies.

Taking such conditions of the present water supply system into account, the Project aims at
increasing service coverage ratio and coping with increasing water demand for the target
year of 2010, taking surface water, as stable and long term water source, from the valley
located in the east of Abbottabad City and supply water to the service area by gravity. The

effective use of the existing well water is also taking into account.



3-1-1 Direct Effects
1) Improvement of Water Supply Conditions

The improvement of water supply conditions can be expected from 2007 as a direct effect
owing to the implementation of the project. The following table shows the improvement of
water supply of each area by comparing the present situation in 2003 and that after project

implementation in 2010.

Table 3-1 Water Supply Conditions of Each Area

Before project After Project
Service Area Effect Index implementation Implementation
(2003) (2010)
Daily average water
Ahottabad G supply capacity 6,273 m3/d 8,068 m3/d
ottabad City Population Served 42,140 62,540
Service Coverage 79 % 100 %
Daily average water
\ - supply capacity 2,619 m3/d 3,945 m3/d
awanshenr City Population Served 29,060 33,150
Service Coverage 100 % 100 %
Daily average water
. . - 4,274 m3/d 11,072 m3/d
Peripheral Unions supply capacity
(12 villages) Population Served 50,160 93,030
Service Coverage 57 % 85 %
Daily - average  water 13,166 m3/d 23,085 m3/d
Whole Project Area supply capacity
J Population Served 121,360 188,720
Service Coverage 71 % 92 %

3-1-2 Other Effects

The following effects can be named as indirect effects of the project.

1) Reduction of Operation Cost of the Existing Water Supply Agencies
Among the expenditures of each water supply agency in the project areas, the power cost
for pump operation of wells occupies approximately 80% at present, and this cost is not

covered by the water tariff, making deficit every year for water supply operation.

By switching the groundwater by pumping to surface water by gravity, the power cost for
pumping of well water will be largely reduced. Especially in Abbottabad City, the reduction
of the power cost will be significant as the whole amount of water supply will be switched to
surface water. Since the treatment plant is designed basically by gravity and manual
operation, power consumption is also small. Owing to lower power consumption as the
effect of the project, the operation and maintenance cost especially in Abbottanbd City can

be kept as low as about half of the present cost even in 2007.




2) Extension of Well Life

In many of the existing wells whose pumping rate is not appropriate one and exceeds the
capacity of well yield, there is observed a well caving phenomenon. And, in some cases, the
well is abandoned within a short period of several years. This may be caused by defective
construction of wells such as lack of gravel packing. The excessive pumping rate of well also
accelerates this phenomenon. At the event of the pump replacement works under the
project, it is expected to prevent such phenomenon and to expand the well life by reviewing
pumping rate suitable for the capacity of well and suppressing of flowing silt and clay into

the well.

3) Decrease of Waterborne Disease

Though the statistics of symptom example number of waterborne disease is not obtained in
Abbottabad City, it is reported that the number of patients of waterborne disease (diarrhea
and dysentery) who were treated in the medical institutions in 2002 is 9 persons per 1,000,
among whom 3 persons suffered from diarrhea, in Nawanshehr City and peripheral villages.
Still, dysentery that is serious diarrhea occurs in the area. It is expected that the
improvement of water supply such as water supply capacity, service coverage and extension

of supply hour will contribute for reduction of such patients of waterborne disease.

3-2 Recommendations
3-2-1 Establishment of Bulk Water Supply Agency

In this plan, it is proposed to establish a new bulk water supply agency (tentatively named
as Gravity Water Supply Unit) under the District Government, which supplies water to the
three independent water supply agencies, separately from the existing water supply
agencies. This agency will be established under District Government, separately from the
existing departments. It is required to newly recruit human resources with qualification
and capability suitable for the operation and maintenance of bulk water supply system. The
establishment of new agency is required several months prior to the completion of the

project.

The setting of appropriate tariff for bulk water supply is indispensable for sound operation
of the new agency, which shall distribute bulk water to the existing water supply agencies
with appropriate manner and receives water tariff from them. It is simultaneously
proposed to establish Water Committee (tentatively named) whose members consist of the
representatives of the District Government, Abbottabad City and Nawanshehr City for
regulation and advice to activities of the new agency, and the coordination with the existing
agencies. It is desirable to establish this Water Committee in an early stage obtaining the

understanding of the relevant organizations.



The support with technical and managerial guidance is planned under the Project for the

establishment of Water Committee and Gravity Water Supply Unit.

3-2-2 Revision of Tariff and Collection System of Existing Water Supply
Agencies

The current water tariff system is flat rate system, except Nawanshehr City. In addition,

the water supply accounting is not independent but mixed with that for other

infrastructures facilities. It is not based upon the self-supporting accounting principle of

water supply. Further, the current water tariff is set as low as approximately one to fifth of

operation and maintenance cost.

By the implementation of the project, it is expected the improvement of the present water
supply services such as short supply hour of only one hour per day. In conjunction of the
project implementation, it is proposed to transfer the present flat rate tariff system to
metered tariff system and revise water tariff to the suitable level based on the benefit
principle. For this purpose, the measurement of consumption by water meters is
indispensable. PC-1 lists up the meter installation cost as the responsibility of Pakistani

side, and its realization is desired in an early stage.

It 1s expected that appropriate water tariff collection based on the metered consumption
will prevent waste of water, which is sometimes observed under the flat rate system. By
avoiding waste of water by the consumers, it is also expected that water distribution
network could be functioned more effectively. As the results, an effect on preservation of

precious water resources can be expected owing to reduction of waste of water.

The arrangement of appropriate tariff collection system is indispensable when the present
flat rate system shifts to metered rate system. It is therefore recommended immediate

action for arrangement of organization to establish appropriate tariff collection system.

The support with technical and managerial guidance is planned under the Project for the
shifting metered tariff system, the revision of water tariff and the arrangement of tariff

collection system.

3-2-3 Action Programme for Establishing New Agency and Water Tariff
Revision

It is the responsibility of the Pakistan side to operate and maintain the completed facilities
properly for sustainable bulk water supply operation. The above-mentioned establishment

of new agencies and water tariff revision are important to be implemented steadily.

There are various activities and decisions to be done during the course of the

implementation. Further, there are various steps to receive the consent from the various



agencies concerned including the existing water supply agencies, which are complex
matters and require considerable time. Therefore, it is important to prepare action program
beforehand for smooth implementation. In this connection, tentative action programme is
prepared in this study as shown in Figure 3-1 identifying necessary actions to be done by
persons or agencies concerned and approval processes with target date for monitoring

purpose.

It is recommended that the District Government as the implementation agency studies on
the above action programme before the Project starts together with the existing water
supply agencies of Abbottabad and Nawanshehr. It is also recommended to set up
preparatory working group consisting of the representatives from the existing water supply
agencies. The preparatory working group will act as a core for study and review on various

aspects on the establishment of new agency and water tariff revision.

3-2-4 Preservation of Groundwater Source

As pointed out in this study, it is judged that the groundwater recharge in the Abbottabad
Basin is limited and the exploitation of groundwater is already near the limit at present.
Before the depletion of groundwater occurs due to its excessive abstraction, the monitoring
of groundwater by continuous surveillance of groundwater level and abstraction is
indispensable for preservation of precious groundwater source. To enable sustainable use of
groundwater, it is recommended to take immediate actions for groundwater monitoring and

regulation of groundwater utilization by the consultation of concerned agencies.

3-2-5 Development of Water Distribution Network

The Project is planned to supply bulk water to the distribution reservoirs of the existing
water supply agencies, and the effect of the project can be born by the appropriate
distribution of water to the service areas through the distribution networks. Therefore,
execution of necessary strengthening and expansion of the existing distribution networks is
required including rehabilitation of the existing pipelines where required in conjunction
with the implementation of the Project. PC-1 contains the development cost for the existing
distribution networks. It is essential to implement the development of the distribution

network with steadily manner.

3-2-6 Others
1) Water Right Issue

The Project plans to intake from three tributaries of Dor River at 200 I/s. The effects of this
intake are considered minor within the Abbottabd District. As the results of discussion with
the Irrigation Department and other authorities concerned, the NWFP has determined the

implementation of the Project. It was explained by the NWFP that the water right for the



Project was approved through the approval of PC-1. When the importance of water right
issue is taken into account, it is required by the NWFP to monitor with due attention on the
adjustment of water usage of Dor River between Abbottabad District and Haripur District

who will be affected by the intake at the upstream of Dor River in Abbottabad.

2) Approval of PC-1

It is essential to obtain the approval of PC-1 that secures the obligation of Pakistani side for
the implementation of the Project. The PC-1 shall be approved by the Federal Government
after its approval of the Provincial Government. The procedure for the approval by the
Federal Government shall be made smoothly and its approval shall be obtained as soon as

possible.

3) Environmental Issue

The District Government of Abbottabad conducted the IEE (Initial Environmental
Examination) and concluded that no further study of EIA (Environmental Impact
Assessment) is required since the affects of the project implementation will be minor. After
receipt of the IEE report, the EPA (Environmental Protection Agency) of the NWFP has
issued Non-Objection Certificate for the implementation of the Project. However it is
required, by the implementation agency, to take necessary measures where required and to
monitor the affects to the environment to minimize them during the course of project

implementation.

4) Improvement of Drainage System and Construction of Sewerage System

The improvement of water supply by increasing supply capacity results increase of waste
water. It will be necessary to consider the improvement of drainage system first against
waste water increase followed by the construction of sewerage system in the future to

minimize the water pollution to the downstream.
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Appendix 1 Member List of the Study Team

The First Field Study

Position Name Organization

Deputy Director, Third Project
: Management Division, Grant Aid

Leader Satoshi NAKANO Management  Department, Japan

International Cooperation Agency

Technical Advisor Yoshiki OMURA Senior Advisor, JICA

Chief Consultant/ Water Supply . . .
Engineer/ Maintenance Planner Takeshi SAKAI Nihon Suido Consultants Co.Ltd.

Hydro geologist/ Underground Naoki TAIRA

Water Planner Japan Techno Co.Ltd.

Hydrometeorology and Water

Quality Surveyor Toyosaku KATO Japan Techno Co.Ltd.

Water Facilities Surveyor Yoshiaki YOKOTA Nihon Suido Consultants Co.Ltd.
Social and Environmental :

Surveyor Naoki MORI Japan Techno Co.Ltd.
Waterworks Planner Hiroyasu SAITO Nihon Suido Consultants Co.Ltd.
Construction and Procurement Masami TSUY UKI Nihon Suido Consultants Co.Ltd.

Planner/ Cost Estimator
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The Second Field Study

Position Name Organization
Third Project Management Division,
Project Coordinator Yusuke TSUMORI Grant Aid Management Department,

Japan International  Cooperation
Agency

Chief Consultant/ Water Supply
Engineer/ Maintenance Planner

Takeshi SAKAI

Nihon Suido Consultants Co.Ltd.

Hydro geologist/ Underground
Water Planner

Naoki TAIRA

Japan Techno Co.Ltd.

Water Facilities Surveyor

Yoshiaki YOKOTA

Nihon Suido Consultants Co.Ltd.

Draft Final Explanation Mission

Position

Name

Organization

Leader

Yoshio FUKUDA

Team Leader, Water and Sanitation
Team, Project Management Group |,
Grant Aid Management Dept. JICA

Chief Consultant/ Water Supply
Engineer/ Maintenance Planner

Takeshi SAKAI

Nihon Suido Consultants Co.Ltd.

Hydro geologist/ Underground
Water Specialist

Shigeyoshi KAGAWA

Japan Techno Co.Ltd.

Water Supply Facilities Specialist

Motoo YANAI

Nihon Suido Consultants Co.Ltd.

Waterworks Management
Specialist

Koichi IWASAKI

Nihon Suido Consultants Co.Ltd.
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Appendix 2 Study Schedule

The First Field Study

Consultants Study Team

Construction and
Procurement
Planner/Cost

Estimate Specialist

Chief Consultant Hydrometeorogy and Social and Waterworks
.. /Water Supply Water Supply o N Hydrogeologist/Grou
Official Study Team Planner/Maintenance| Facilies Specialist Water Quality Environmental " ater Specialist Management
o Specialist Specialist Specialist
Specialist
Mr.Nakano, Mr.Omura Mr.T.Sakai Mr.Y.Yokota Mr.T.Katou Mr.N.Mori Mr.N.Taira Mr.H.Saito

Mr.M.Tsuyuki

1 07/13/03 Sun Travel to Lahore
2 07/14/03 Mon [Courtesy call EQJ and JICA, Travel to Peshawar
3 07/15/03 Tue |Courtesy call Related Authorities in Peshawar, Travel to Abbottabad
4 07/16/03 Wed |Courtesy call Related Authorities in Abbottabad
5 071703 Thu lecussmn of the Minute of Discussion(M/D) with NWFP, Preparatlon of
Site Survey Office Space
6 07/18/03 Fri |Discussion of the M/D with NWFP, Site Survey Data Collection |Travel to Lahore
- . . Travel to
7 07/19/03 Sat |Singing on M/D with NWFP Data Collection Abbottabad
8 07/20/03 Sun |Travel to Islamabad Data Processing |Data Processing
9 07/21/03 Mon |Singing on M/D with MOEAS as the witness Site Investigation|Data Collection
10 07/22/03 Tue |Report to EOJ and JICA Office Site Investigation
11 07/23/03 Wed |Return to Japan Travel to Islamabad Site Investigation
12 07/24/03 Thu Team meeting
13 07/25/03 Fri Discussion with Related Authorities| Site Investigation Travel to Lahore
. A . - Travel to
14 07/26/03 Sat Site Investigation Site Investigation Abbottabad
15 07/27/03 Sun Data Processing
16 07/28/03 Mon Site Investigation
17 07/29/03 Tue Site Investigation
18 07/30/03 Wed Site Investigation
10| 073103 | Thu Site Investigation Electrical
prospecting
20 08/01/03 Fri Site Investigation Electrical Travel to Lahore
prospecting
5 A Electrical Travel to
21 08/02/03 Sat Site Investigation prospecting Abbottabad
22 08/03/03 Sun Data Processing
23| 08/0403  |Mon Site Investigation Geotechnical 1 oi; Collection
Investigation
. I Geotechnical Discussion with
24 08/05/03 Tue Site Investigation Investigation Related Authorities
. A T?St \.Ne” . Discussion with
25 08/06/03 Wed Site Investigation Digging/Pumping o -cd Authorities
Test
. A T?St \.Ne” . Discussion with
26 08/07/03 Thu Site Investigation Digging/Pumping o -cd Authorities
Test
R . P T?St \.Ne” . Discussion with
27 08/08/03 Fri Site Investigation Digging/Pumping o -cd Authorities
Test
. A T?St \.Ne” . Discussion with
28 08/09/03 Sat Site Investigation Digging/Pumping o -cd Authorities
Test
29 08/10/03 Sun Data Processing
. I Geotechnical Discussion with
30 08/11/03 Mon Site Investigation Investigation Related Authorities
. A T?St \.Ne” . Discussion with
31 08/12/03 Tue Site Investigation Digging/Pumping o -cd Authorities
Test
. A T?St \.Ne” . Discussion with
32 08/13/03 Wed Site Investigation Digging/Pumping o -cd Authorities
Test
. A T?St \.Ne” . Discussion with
33 08/14/03 Thu Site Investigation Digging/Pumping o -cd Authorities
Test
R . L T?St \.Ne” . Discussion with
34 08/15/03 Fri Site Investigation Digging/Pumping o -cd Authorities
Test
. P . A T?St \.Ne” . Discussion with
35 08/16/03 Sat Site Investigation Return to Japan |Site Investigation|Digging/Pumping| Related Authorities
Test
36 08/17/03 Sun Data Processing Data Processing
37| 081803  |Mon Site Investigation Site InvestigationSite Investigation| D1°CUIon with
38 08/19/03 Tue Site Investigation Site Investigation Electrical Discussion with Travel to Lahore

prospecting

Related Authorities
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Consultants Study Team

Chief Consultant

Construction and

Hydrometeorogy and Social and ‘Waterworks
- IWater Supply Water Supply v Hydrogeologist/Grou Procurement
Official Study Team Planner/Maintenance| Facilies Specialist Water Quality Environmental ndwater Specialist Management Planner/Cost
Specialist Specialist Specialist
Specialist Estimate Specialist
Mr.Nakano, Mr.Omura Mr.T.Sakai Mr.Y.Yokota Mr.T.Katou Mr.N.Mori Mr.N.Taira Mr.H.Saito Mr.M.Tsuyuki
. L . . .. |Geotechnical Discussion with | Travel to
39 08/20/03 Wed Site Investigation Site Investigation Investigation Related Authorities | Abbottabad
Test Well Discussion with [Cost Data
40 08/21/03 Thu Site Investigation Site Investigation|Digging/Pumping| Related Authorities |Collection
Test
Test Well Discussion with |Cost Data
41 08/22/03 Fri Site Investigation Site Investigation|Digging/Pumping Related Authorities |Collection
Test
Test Well Discussion with [Cost Data
42 08/23/03 Sat Site Investigation Site Investigation|Digging/Pumping Related Authorities |Collection
Test
43 08/24/03 Sun Data Processing Data Processing Cost Dgta
Collection
Test Well Discussion with |Cost Data
44 08/25/03 Mon Site Investigation Site Investigation ?lgtgmglPumpmg Related Authorities |Collection
es
Test Well Discussion with |Cost Data
45 08/26/03 Tue Site Investigation Return to Japan  (Digging/Pumping| Related Authorities |Collection
Test
Test Well Discussion with |Cost Data
46 08/27/03 Wed Site Investigation Digging/Pumping| Related Authorities |Collection
Test
Test Well Discussion with Contractor's
47 08/28/03 Thu Site Investigation Digging/Pumping| Related Authorities Capability
Test Survey
48| 08/29/03 Fri Site Investigation Electrical Disoussion with [0
n 9 prospecting Related Authorities apability
- UitPRCTOT
20| 08/30/03 sat Site Investigation Geotechnical oot 1 o Japan | Capability
Investigation
UitPRCTOT
50 08/31/03 Sun Data Processing Data Processing Capability
Test Well Contractor's
51 09/01/03 Mon Site Investigation Digging/Pumping Capability
Test Survey
Test Well Contractor's
52 09/02/03 Tue Site Investigation Digging/Pumping Capability
Test Survey
Test Well
53 000303 | wed Site Investigation Digging/Pumping Cost Data
Collection
Test
Test Well
54 00/0403 | Thu Site Investigation Digging/Pumping Cost Data
Collection
Test
Test Well
55 00/05/03 Fri Site Investigation Digging/Pumping Cost Data
Collection
Test
Test Well
56| 000603 | Sat Site Investigation Digging/Pumping Cost Data
Collection
Test
57 09/07/03 Sun Data Processing Data Processing Cost Déta
Collection
Test Well
58| 00/0803  |Mon Site Investigation Digging/Pumping Cost Data
Collection
Test
Test Well
50| 00/09/03 | Tue Site Investigation Digging/Pumping Cost Data
Collection
Test
Test Well
60| 0910003 | wed Site Investigation Digging/Pumping Cost Data
Collection
Test
Test Well
61 001103 | Thu Site Investigation Digging/Pumping Cost Data
Collection
Test
62| 09/12/03 Fri Site Investigation Site Investigation Cost Data
Collection
63| o0on303 | sat Site Investigation Electrical Cost Data
prospecting Collection
64 09/14/03 Sun Data Processing Data Processing Cost Déta
Collection
65|  09/15/03 | Mon Site Investigation Data Collection Cost Data
Collection
66 09/16/03 Tue Team meeting Team meeting Team meeting
Test Well
67 09/17/03 Wed Site Investigation Digging/Pumping Return to Japan
Test
Test Well
68 09/18/03 Thu Site Investigation Digging/Pumping|
Test
Test Well
69 09/19/03 Fri Team meeting Digging/Pumping|
Test
Test Well
70 09/20/03 Sat Report to JICA Office Digging/Pumping|
Test
71 09/21/03 Sun Team meeting Team meeting
72 09/22/03 Mon Return to Japan Return to Japan
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The

Second Field Study

Consultants Study Team

Chief Consultant

Official Study Team Loy S0E0 ) o Spert | nietr Speta
Specialist
Mr.Tsumori Mr.T.Sakai Mr.Y.Yokota Mr.N.Taira
1 01/25/04 Sun Travel to Lahore
2 01/26/04 Mon Courtesy call EOJ and JICA, Travel to Peshawar
3 01/27/04 Tue Discussion with NWFP Governemnt in | Site Survey _|Travel to Abbottabad
4 01/28/04 Wed Site Survey Site Survey
5 01/29/04 Thu Discussion with Abbottabad District Office Site Survey
6 01/30/04 Fri Report to EOJ and JICA Office Site Survey. Site Survey
7 01/31/04 Sat Return to Japan Site Survey. Site Survey
8 02/01/04 Sun Site Survey. Site Survey
9 02/02/04 Mon Site Survey. Site Survey
10 02/03/04 Tue Site Survey. Site Survey
11 02/04/04 Wed Site Survey. Site Survey
12 02/05/04 Thu Site Survey. Site Survey
. Report to EOJ .
13 02/06/04 Fri and JICA Office | _ Site Survey Site Survey
14 02/07/04 Sat Return to Japan Site Survey. Site Survey
15 02/08/04 Sun Site Survey. Site Survey
16 02/09/04 Mon Site Survey. Site Survey
17 02/10/04 Tue Site Survey. Site Survey
18 02/11/04 Wed Site Survey. Return to Japan
19 02/12/04 Thu Site Survey
20 02/13/04 Fri Site Survey
21 02/14/04 Sat Site Survey
22 02/15/04 Sun Site Survey
23 02/16/04 Mon Site Survey
24 02/17/04 Tue Site Survey
25 02/18/04 Wed Site Survey
26 02/19/04 Thu Site Survey
27 02/20/04 Fri Site Survey
28 02/21/04 Sat Site Survey
29 02/22/04 Sun Site Survey
30 02/23/04 Mon Return to Japan

Draft Final Explanation Mission

Consultants Study Team

Chief Consultant

. Waterworks
Official Study Team | Wty | tn oy (Aoelobtre) e
Specialist Specialist
Mr.Y. Fukuda Mr.T.Sakai Mr.M. Yanai | Mr. S. Kagawa | Mr.K lwasaki
1 05/23/04 Sun Travel to Lahore
Travel to Islamabad

2 05/24/04 Mon Courtesy call EOJ and JICA, and Economic Affairs Division (EAD)
3 05/25/04 Tue Travel to Abbottabad Courtesy Call and Discussion with Abbotabad District Office

Discussion with Abbottabad District Office and drafting Minutes of Discussion (M/D)
4 05/26/04 Wed Travel to Peshawal Site Survey and Information Collection
5 05/27/04 Thu | Discussion of the Minute of Discussion(M/D) Site Survey and Information Collection

Report to EOJ and JICA and EAD . . .

6 05/28/04 Fri Travel ©o Lahole Travel to Abbottal Site Survey and Information Collection
7 05/29/04 Sat Return to Japan Site Investigation
8 05/30/04 Sun Team meeting
9 05/31/04 Mon Discussion with Abbottabad District Office, Site Investigation
10 06/01/04 Tue Discussion with Abbottabad District Office, Site Investigation
11 06/02/04 Wed Discussion with Abbottabad District Office, Site Investigation
12 06/03/04 Thu Discussion with Abbottabad District Office, Site Investigation
13 06/04/04 Fri Report to EOJ and JICA and EAD
14 06/05/04 Sat Travel to Lahole
15 06/06/04 Sun Return to Japan
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Appendix 3 List of Parties Concerned in Pakistan

Ministry of Economic Affairs & Statistics

Mr

. Muhammad Ashraf Khan

Government of North West Frontier Province

Mr

Mr

. Baz Muhanmmad Khattak

. Wakil Khan Afridi

. Syed Manzoor Ali Shah

. Jehangir Bashar

. Laiqg Shah

. Mohammad Ikram Khan

District Government Abbottabad

Col(Rtd) Ghulam Mustafa Khan Jadoon

Mr
Mr
Mr
Mr
Mr

Mr

. Jamil Muhanmad

. Khalid Mehmood

. Fahrat Amoz Khan
. Khalid Aziz

. Abbas Khan

. Naeem

. Ghulam Murtaza

Abbottabad City

Mr
Mr

. Rashid Kamal
. Ziaul Dim

Nawanshehr City

Mr
Mr
Mr

. Javed Khan Jadoon
. Mohammad Igbal Khan
. Rafig—ur—-Rehman
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Joint Secretary ,
Economic Affairs Division

Secretary (former),

Local Govt. Election & Rural Development
Dept.

Secretary ,

Local Govt. Election & Rural Development
Dept

Secretary,

Planning and Development Dept.
Additional Chief Secretary

(Planning, Environmental &

Development Dept.)

Chief Secretary

Planning & Development Dept.

Additional Secretary,

Planning & Development Dept.

Zilla Nazim

District Coordinate Officer
Distrct Coordinate Officer
Superintending Engineer
Works & Services Department
Assistant District Officer
Works & Services Department
Sub—Engineer
Works & Services Department
Sub—Engineer
Works & Services Department
Deputy director (B&R),
Works & Services Department

Town Municipal Officer
Technical Officer of Infrastructure

Town Municipal Nazim

Nazim Union Council Nawanshehr Urban
Project Managter,

Water & Sanitation Unit Nawanchehr



Mr. Afsar Khan

Others
Mr. Akbar Khan
Mr. Abdul Rehman Khanzada

Mr.MuhammadPervezNasir

Japanese Embassy in Pakistan

Mr. Matsunaga Takeshi

Mr. Kitada Hoiromichi
Mr. Kobayashi Teruo

JICA Pakistan Office
Mr. Yamaura Nobuyuki
Ms. Misumi Sachiko
Mr. Takahashi Makoto
Mr. Mahmaood A. Jilani

Appendix 3 - 2

Accountant
Water & Sanitation Unit Nawanchehr

Nazim Namly Maira

Deputy Director,

National Highway Authority
Director Maintenance,
Frontier Highways Authority

Head of Economic and Development
Section

First Secretary

Second Secretary

Resident Representative

Sr. Deouty Resident Representative
Officer

Deputy Resident Representative/Chief
Programme Officer
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Minutes of Discussions
on the Basic Design Study

on the Project Tor the Improvement of the Water Supply in Abbotvlabad

in the Islamic Republic of Pakistan S

In response to the request from the Government of the Islamic chublic_ofPal;istap (hescinafter
relerred to as "Pakistan®), the Government of Japan deciced to conducta Basic Desien :‘Study on lh«i
Project for Improvement of the Water Supply in Abbettabad (hereinafter refjcrred 1o as "the P'l"OJCCl") and
entrusted the study 1o the Japan International Cooperation Agency (hereinafier referred to as _:IICA ).

JICA sent 1o Pakistan the Basic Design Study Team (hereinafter referred to as "the Team"), hgadcd
by Mr. Satoshi Nakario: s Deputy Discetor of the Third Project Management Division, the Grant Aid
Management Department, JICA, and is scheduled to stay in the country from July [3 10 September 22,
2003. v

The Team held a serics of discussions with the officials concermned of the Government of Pakistan
and conducied a field survey in the study arca. i

In the course of the discussions and field survey, both sides have confirmed the main items of the
Project as described in the attached sheets. Tie Team will proceed to fugther works and prepare the
Basic Design Study Report.

(
q »a
\47 L P 7}9, \\

Satoshi Nakano b »
Leader Secretary\ i
Basic Design Study Team' . Local C‘wﬂfmm/ent and Rural-Pevelopment Department
Japan International Couperation Agency — Government of North West Forntier Province

[slamic Republic of Pakistan

2

‘?T\\\\!'\’\,L s \ff,(i'\
“hulam Mustafa Khan Jadoon Farhag Amoz Khan
~illa Nazim Superintendent Emgmnecer
Il)lslncl Gavernment Abbouakad Works and Services Department
Govermment ol North West Frontier Pravinee District Government Abboltabad
Bashid Kamal Javed KhanJadoon -
Town Mumc;pa.l Of, i Town Municipal Naziin
qun Municipal Administration Abbottabad Town Municipal Administration Nawansher
District Government Abbottabad _ District Government Abbottabad
Witnessed by: Witnessed by: o
Muhammad Ashral Khan - :
Joint Scc_retaxy 3 i Add gu_ntwl 7 Lai‘i "S'fth_
[1;01_101111c Affalr:; D?\']SI(?!]I " Planning and Development Depariment
Mxms}D’ of Ecqnomxc Alfairs and Statistics Government of North West Frontier Province
Islamic Republic of Pakistan Islamic Republic of Pakistan

-
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ATTACHMENT

1. Objective

The abjective of the Project is 1o improve the water supply services for the residents in Abbottabad
citv. Nawansher city, and theiv neighboring 12 villages.

e

3]

. Project Sites

The Project sites arc shown in Annex-1.

-

3. Responsible and Implementing Organizations

The counterparl ministry is the Ministry of Eeonomic Aflairs and Statistics, the Government of”
Pakistan.

The responsible organization is the Government of the Morth West Frontier Province (hereinafter
referred to as "the NWIFPY). ) _

The implementing organization is the District Governmeil Abbottabad under the Governmnet of
the NWTP. '

The operating organizations are the Town Municipal Administrarion Abbottabad and the Town
Municipal Administration Nawansher. E

The organization charts of the implementing and operating organizations aré shown in Annex-2.

4. ltems Requested by the Government of Pakistan

After discussions with the Team, the Pakistani side agreed {hat the Basic Design Study should be
conducted based on the framework of the alternative plan, explained by the Team, as the results of the
Preparatory Study. The alternative plan is shown in Annex-3 comparing with the originaily requested
plan by the Pakistani side. JICA will assess the approprizieness of the alternative plan and report to the
lindings 1o the Government of Japan.

3. Japan's Grant Aid Scheme

5.1 The Pakistani side understands the Japan's Grant Aid scheme explained by the Team, as described
in Annex-4.

5-2  The Pakistani side will take necessary measures, as described in Annex-5, for smooth

implementation of the Project as a condition for the Japan's Grant Aid to be extended.

6. Schedule of the Study '

6-1  The consultant members of the Team will proceed to further studies in Pakistan until September
21, 2003,

JICA will prepare the draft Basic Design Study Report and dispatch a mission to Pakistan in order
to explain its contents in (or around) December, 2003,

In case the contents of the Report are accepted in principle by the Government of Pakistan, JICA
i1l complete the Final Report and send it to the Pakistani side by March, 2004.

P [ A
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7 Other Relevant fssues

7-1

7-4

pe-1, shall be reviewed in accordance with the

. . S eidete ollicial project document, : ; ’ .
The Pakistani side's official pro) d by the cabinet of the Government ol

results of the Basic Design Study, and shall e approve
Pakistan by the end of April, 2004

; cacial considerat
The Team explained to the Pakistani side that the environmental and ;mml LODSMT:;OI}r?n the
Project should Le taken into seriously in case that the Japan's Grant Aid (o be extended. The
Pakistani side shall conduct the followings with scrupulous care:

The Pakistani side shall settle the water right issue of the Dor l"i\.-'cr between the l>lan)|?u'r dlst‘r.lct
and the Abbottabad district. The Pakistani side shail also obtain thc; cons«r:m to 1]1('% I |o!ec.t‘hgmq
the stakeholders at village level along the Gaya river and the Bagh river. The Pakistani side shall
report in writing these results L the Team.as soon.as possible.

. L o . - S e Wil
The Pakistani side shall conduct the Environmental impact Assessment (EIA) 1n accordance witn
the proper procedures as stipulated in the Pakistan Environmental Protection Act by the end of
April, 2004, The detailed timetable is shown in Annex-0.

The Pakistani side shall secure the land necessary for the Project, including test wells in the Busic
Design Study, in accordance with the proper procedures as stipulated in the related acts and laws,
such as the Land Acquisition Act. The Pakistani side shall obtain in-principle agreament(s) in
writing ta selling the land from the landowners by the end of April, 2004. The detailed timetable
is shown in Annex-6. :

The Pakistani side shall codduct the public consultation on the relocation.of the residents’ houses
inside the Project sites, where the proposed facilities are to be constructed, and obtain in-principle
agreemeni(s) in writing Irom the residents by the end of April, 2004 '

Since the sett-sustainability € the Project is the most crucial, the Project shall be designed so thut
the recarrasit sust be minimized, and the proper revenue from the water sale be secured. In this
regard the Paidstani side shall make the jmplenentation plan foribe proper water el system
referring toithe recammendations of the Basic Design Study and report in writing the plan and it
status to the Japanese side through the JICA Pakistan Office by the end.of November, 2003.

The Pakistani side requested to the Team the consulting services, what is called "the soft-
component,” on water supply management as one of the components of the Project. The Team

- will examine the necessity and the contents of such component.

The Pakistani side requesied to the Team the counterpart training in Japan on operation and
maintenance of the water treatment facilities as well as water supply management as JICA's
echnical cooperation. The Team will examine the necessity and the contents of such training.

‘Nhe Pakjstani side understands that another official request to the Japanese side through the JICA
Pakistani Oftice will be needed for such training.

R T =
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ltems

Project Area

Original Plan and Altesnative Plan

Requested Pian

— |

Abbottabad City,
pawansher City,
Cantonmenl Board, and
peo Vitlages (Sathad,

Sheikhul Barei)

~Annex-3

Allcr11zML
| Abbottabad City,
Nawansher City, and 12
Villages (Sheikhul Bandi,
Salhad, Banda

Phugvarian, Bunda

Dilazak, Banda Ghazan,
Dobather, banda
Ammlok, Lana Muira,
Banda Jalal, Jl:\;mgi, '

Derawand, Mirpur)

Balancing Reservoir

Surlace 1 | Intake Facility Beran Gari River Gaya and Bagh Rivers
Water Cupacity; 200 lit/s Capacity; 150 lilfs
| Gravily (17.300 m3/d) (13,000 m3/d)
Supply 2 | Trealment Facilities Cougulation and Gravel Filter,
System Sudimentalion Basin, Disinfeclion
Rapid Sand Filter, Capacily; 150 lit/s
l_'.}isinf"ccliorj L (13,600 m3/d)
Capacity; 69 liys (6,000 ' t
m34l)
3 oaasmission P]pcii-n_- Die:  H 430 mm Dig:  ¢400 mm
Levigth; 23 ki - Lenglh; 19 km
4| Replacement of Not inciuded 3 places v
Existing Boaster Pump
Ground-wal | 5> | Replacemeni of - Not included 79 places .
cr Supply - Existing Well Pumyp .
System 6 | New Well - Not included 21 places
Construction
7 Not included

12 places
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Annex-4

JAPAN'S GRANTAID

JAIANOAMNAITE A -

ith non-rehmbursable funds 1o procure the failities,
ation ol the products, ele.) for econorric and social
regulations of Japan. The

Thie Grant Aid Scheme provides a recipient country W
cquipment and services {engincering services and transpott | :
development of the country under sinciples in agcoul.uju. with the refevant lawvs an
Grant Aid is not supplied through the donation of muaterials as such.

1. Grant Aid Procedtres

Japan's Grant Aid scheme is executed through the following procedures.

Application (Request made by the recipient country)

Study: (Basic Design Study conducted by JICA)

Appraisal &Approval  (Appraisal by the Government of Japan and Approval by the Cabinet)
Determination of (The Nole exchanged between the Governments of Japan and recipient
Implementation counuy)

Firsily, the application or request for a Grant Aid project submitted by a recipient country is examined by
the Government of Japan (the Ministry of Forcign Affairs) to determine whether or not it is eligible for Grant
Aid. If the request is deemed appropriate, the Governunent of Japan assigns JICA (Japan International
Cooperation Agency) to conduct a study on the request. :

Secondly, JICA conducts the study (Basic Design Study) using (1) Japanese cousulting fum(s).
Thirdly, the Government of Japan appraise

Axd Scheme, based on the Basic Der
Cubinet for approval.

5 the project (o see whether or net it s snitable for Japan's Grant
gn Study repoit paepared by HCA, cod ihie resulis are then submitted to the

Fourthly, the project, once approved by the Cabiae, becomnas officiul vwith the Exchange of Notes (E/N)
signed by the Governiments of Japan and the recipicnt country. :

Finally, for the implementation of the project, JICA assists the recipient country’ in such matiers as
preparing tenders, contracts and so on.

2. Basic Design Study

(1) Contents of the.study .. ”

The aim of the Basic Design Study (hereafier referred to as "the Study") conducted by JICA on a requested
projegthereafter referred to as “the Project”) is to provide  basic document necessary for the appraisal of the
Profect by ¥e Government of Japan. The contents of the Study are as foliows:
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_ Confimmation of the background, objectives, and bcngﬁls ol"lhle P'ro.ject and ‘tlso msm}monul capacity of
auencies concerned of the recipient country NCCessuy ‘ma: e i—irmcc\s ;n‘.plcn‘..cn..\tuf?\.‘ TR —

_Eualuation of the appzopriateness of the Project 10 02 implcinented under the Grant Aid S¢ H
rechnical, soctal and economic point of view. '

- Confinmation of iteins agreed on by botly partics conceimilhy;

- Prepar--ion of a basic design of the Project.

~ Estimation of costs of the Project.

(e husic concept of the Project.

The contents of e orginal request awe not necessanily approved in their witial form as 1rhc conieits of the
- e 6 i e e Do of e Janan's Grant
Grant Aid project. The Busic Design of the Piojecis confirnied considering ine glicans ox the Japan's Crant
Aid Scheme.
) . R Do gl e yridant e IMeASTT “
The Government of Japan requests the Government of L secipiet: cotinty to laks whalCver measures are
necessary 1o ensure its sell-reliance in the implementation of ti¢ Preject. Such micasures niust be guaraatecd
even though they may fall outside of the juriscistion of the arg izagon in the recipient country actually
implementing the Project. Thercfore, the implementaticn of the Projset i confirmed by all relevant
organizations of the recipient country throu ah the Minutes of Discussions.

(2) Sclection of Consultarits

For smooth implementation of the Swidy, JICA uses () repisizred consulting {umi(s)- JICA stlects ()
firm(s) based on proposals submitted by interesied firms, The firm(s) sclecled carry(ies) out a Basic Design
Study and wrile(s) a report, based upon terms of reference set by JICA. The consultant fisra(s) used for the
Study is(are) recommended by JICA to the recipient country (0 aiso work on the Project’s inplementation after
the Exchange of Notes, in order to maintain technical coisistency.

3. Japan's Grant Aid Schene

(1) Exchange of Noies (E/N)

Japan's Grant Aid is extended i accordance with the Wetes exclianged by the two Govenuneits
concerned, in which the objectives of the Pioject, s ol crecutinn, condidons and emount of the Grant Aid,
ele., we confirmed.

(2) "The period of the Grant Aid" means the ong Gscal yeur which the Cabirel approves the Project for. Within
the fiscal vear, all procedures such as exchanging of the Noles, concluding contructs with () consullant firm(s)
and (a) contractor(s) and final payment to them must be completed.  However, in case of delays in delivery,
installation or construction due to unforeseen factors such as national disaster, G2 period of the Grant Aidcanbe
further extended for a maximum of one fiscal year at most by mutual agreement between the two Governments.

(3) Under the Grant Aid, in principle, Japanese products and services including transport or those of the
recipient country are to be purchased.  When the two Govemments deem it necessary, the Grant Aid may be
used for the purchase of the products ot services of a third country. However, the prime contractors, namely,
consulting, constructing and procurement firms, are limited to "Japanese nationals”. (The term "Japanese
jonals” means persons of Japanese nationality or Japuncse corporations controlled by persons of Japanese
ationality.) .
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(4) Necessity of "Veritication” : ‘

The Govermment of rreipient country or ils desimated authority will conclude contracts dcnox_‘.nnmcd' in
Japanese yen with Japienese pationals. Those contrts hatl b verilied by the Ciovernmant ol Jupan. This
erification” s doermed pecessiry 1O gecute secounihility o Japaness EXpayes.

(5) Undertakings roquired of the Government of the Recipient Country v
Io the implementation of e Grant Aid Project, the e pient Couniry is requred o pieleitzke such
necessary Meisies as the Tollowing:

o o clear, Jovel and reclaim the Tad pices 1©

a) To sceure Tand pecessdy for the sites of the Pré
connmencement of the cotsuucton,

hy To provide Facilities for the distibution ol Clectrichiy, waler suply ot dramage and orhes incidentd
fecititios in and around the sites,

¢y To secure buildisgs prior o {11 PIOSUESIEALE Gl (e inelaly

atiom of tie eguipient,

d) To ensure all the expenses and promA excursion fur unioading, CUSLCD Clearnce o the et of
disembarkaton and inicrmal transportation of the products puichased

wnder the Grant Aid,

¢) To excinpl Japanese Naionals Trom cusioms duties, itemal tases and other fiscal levias which will be
imposed in (he recipicnl country with respect 10 the supply of the products and services under the Veilied
Contracts,

f) To accord Jaganese aotionals, whose servicrs may be required 10 conneetion with the supply of the
products and services under the Verified continsts, cuch fnilities s may ba necassiry for their entry into the
recipient country and stay therein for the performance of their work, -

(6) "Proper Use”
The recipient coualry 1S required o mantain and vse the facilities constucted and the equipmint
puiChiend under the Grant Aid properly and effectively and 1o assign staff necessary for this of eration wid
maintenance as well as to bear all the expenses other than (yise covered by the Grant Ad.
(7) "Re-export”
The praducts purchased under e Grant Ajd should et b je-oxporect rom tic fecipient couniry.

(8) Banking Arraizements (15/A\)

2 The Govenrent of the recipient country or it destanuod authority should open an
the Government of the recipicnt country in i o Gl b poforest 10
Govemnent of Japan will exeeute the Grant Adch by mliing payre R :
incured by the Government of the recipient couniy ¢t s desieraled avtbority undsi the Verif

b) The payments will be made when payment FEQUESLS e DI 2nted by the Bank © the Govemment of
Japan under an Authorization to Pay (AT) issued by the Covemment of the recipient country or its designated
authorily. )

ke nwas G
e Bank™). The

et

id

(9) Authorization 10 Pay (A/P)
The Government of the recipietit coueiy should bear an advising commissicn of an £.whorization © Pay
and payment commissions o the Bank. o )

(SL‘AG‘)V

I
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Anncx-5

1

Major Undertakings to he fake by Each Governmet

Tobe coverd by
- Rucipient Side

fiens

site when heedal

13 Widhin the siie

21 Quiside the site

O . asiuct the ikt

cater supply. disinige and ot inciden fuclities

7] Voprovi ke fecilities Tordie dianbu v o chctivity,

1) Electnily
a The distibuting tine o ihe site. G

b, The dop wirine s intemal wiring within the site <

. The main cirenil breaker and trapstomer W

) Waor Supply
. The ity water distibution nsain to e site o
b, Thie supply systim within the site (oveiving akl elevinad tanks) d

3) Drainage
a. The city disitiage i dor som, sewer and others  the site) <

b The disinage system o ioiletsewer. ordinary w

> Storm diinaze and othes) within e it : )

) Telephone System

. The telephone sk e 1o Gie nuin distibiation i
b, The MDT and the
5) Furnitue swnd Fapaipnan

el (VD) of the building @
sxtension aller i rme/pane) <

a. Generl umit

h, Dot egipnicnt &

8| Tobea the fllowing comnmvissic < w e dapencse loals for banking seey
an ol i [

20 Pavinonl consiisedi 2

1) Advising c

9| Toensire vk iy
[RBS A

e it gt of disembickaion in pecipicnt ¢ rwiry

Aindin

ol aduets o J:

qn the recinieil »

M CIplics e st e 0F G alihe partol L) . hd
3plues s Temsportision o e par of disendarkation o the proje ol
10 "o accoa Jupaase risicinds, wline @
pronducts aed dhe sarvices under e verilied contaet. such facilitie
the recipicnt country e sty i cin for e perforneince of their work.
LT | “To exanpt Jipanese matioals from customs duties, intemad laxes and other Gecal levies which niy be °
imposad in the recipivnt country with respeet o te supply of the produets wnd services undar e vesificdd
conlracts )
12 “Fo muaintain anch vse properly and eflectively the facilities consinucted and cquipiment provided weder the o
Gt Aid
13 | Tobear all the expenses, ather than those 10 be bome by the Grant Aid. necessary for constnietion of the e o
-Lagilitios as well 2 Tor the trnspoaation and instalkaion of ke equipct \
\

NB/A: Bzm\ki‘ng Arranzement, AP Authorization to pay)

N \,
; (
2

;wt e
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Minutes of Discussions
The Basic Design Study on
The Project for Improvement of Water Supply in Abbottabad
in Islamic Republic of Pakistan
(Explanation on Draft Final Report)

In July, 2003 and January, 2004, Japan International Cooperation Agency (hereinafter
referred to as 'JICA') dispatched Basic Design Study Team on the Project for Improvement of
Water Supply in Abbottabad (hereinafter referred to as "the Project"} to the Islamic Republic of
Pakistan (hereinafter referred to as 'Pakistan’), and through discussion, field survey, and
technical examination of the resuits in Japan, JICA prepared a draft final report of the study.

In order to explain and to consult with the Pakistan side on the contents of the draft
final report, JICA sent to Pakistan the Draft Final Report Explanation Team (hereinafter referred
to as 'the Team'), which was headed by Mr. Yoshio Fukuda, Team Director, Water and sanitation
Team, Project Management Group 1, Grant Aid Management Department, JICA, and was
scheduled to stay in the country from May 24th to Jun. 5th, 2004.

As a result of discussion, both parties confirmed the main items described on the
attached sheets.

Peshawar, May 27, 2004

Y - A :
o0 & K/ ~
) h \
Yoshio Fukuda WakN Khan Afridi
Leader Secretary
Basic Design Study Team Local Government and Rural Development
Japan International Cooperation Agency Department
Government of North West Province
Islamic Republic of Pakistan
(_.\ Tn rmﬂ /A
- {/
Ghulam Mustafa Khan Jadaoon Far moz Khan
Zilla Nazim, Abbotabad Execuffve District Officer
Government of North West Frontier Province Workyand Services Department
Jslamic Republic of Pakistan District Government Abbottabad
k/ Islamic Republic of Pakistan

. f
o BN
Rashid Kamal | W
Town Municipal Office
Town Municipal Administration Abbottabad
Islamic Republic of Pakistan

Witnessed by : Witnessed by :

g ¥ i~
Muhammad Ashraf Khan “~~Syed-Mihzoor Al $hah
Joint Secretary Secretary
Econontic Affairs Division Planning and Develgpinent Department
Ministry of Economic Affairs & Statistics Government of North West Frontier Province
Islamic Republic of Pakistan Islamic Republic of Pakistan
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ATTACHMENT

1. Components of the Project
The Pakistan side agreed and accepted in principle the components of the
draft final report explained by the Team.

2. Japan's Grant Aid Scheme
The Pakistan side understands the Japan’s Grant Aid Scheme and the
necessary measures to be taken by the Government of Pakistan as explained by
the Team and described in Annex-4 and Annex-5 of the Minutes of Discussions
signed by both sides on July 19th, 2003.

3. Schedule of the Study
JICA will complete the final report in accordance with the confirmed items and
will send it to Pakistan by August 2004.

4. Other relevant issues
(1) Undertaking by the Pakistan side

The responsible organization of the Government of the North West Frontier
Province and the implementing organization of the District Government Abbottabad
understand Japan’s Grant Aid shown in Annex-4 of the Minutes of Discussions signed
by both sides on July 19th, 2003.

They promised to take necessary actions and procedures according to Annex-
5 of the above-mentioned Minutes of Discussions on time and properly for successful
implementation of the Project.

The said Annex-4 and Annex-5 are attached to this Minutes of Discussions.

(2) PC—1 form

The Pakistan side express to do its best for the purpose to obtain the approval
at the ECNEC by the end of June, 2004.

For this purpose, both sides will have close communication to promptly offer
necessary information between the Pakistan side and the Japanese side.

(3) Water Right

The Pakistan side confirmed that water right issue between the Haripur district
and the Abbottabad district will be resolved by Jun. 5, 2004 as the result of the meeting
held between the P&D Department, LG&RD Department and two district governments
on May 26, 2004 to facilitate the approval of PC-1 and implementation of the Project.

(4) Environment Impact Assessment (EIA)
The Pakistan side confirmed that the EPA of the Government of North West
Frontier Province completed examination on the |EE of the Project according to the

gov \

3¢
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laws with the result of no negative impact and no requirement of EIA on the Project.

(5) Land Acquisition
The Pakistan side explained the progress that the survey on the market price of
each land is under execution following the Public Notice.

(8) Project Operation Plan

The Team explained the Project Operation Plan, particularly Surface Water
System Management including establishment of new organization, and stated that this
point is very important to attain the purpose of the Project.

The Pakistan side understood necessity and importance of the new
organization suggested in the Draft Final Report and promised to secure the necessary
budget and personnel.

Necessary budget will be ensured based on the authorized PC-1 by the Pakistan
side and actual implementation will be started with support by the Japanese side after
the detailed design stage and a cell will be established under the District Government
by the construction stage of the water treatment plant.

(7) Water tariff

The Pakistan side agreed to take necessary actions to apply metered tariff
system suggested and to raise water tariff at appropriate level with appropriate tariff
collection for sound operation of the new organization.

(8) Sewerage
The Pakistan side agreed to cope with the increase of sewage caused from the

increase of water supply. E S
ﬂ

4
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=
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Annex-4

JAPAN'S GRANTAID

The Grant Aid Scheme provides i recipient cownsiry willi non-ieimbursable funds 1o procure the fncn]mv..‘si
‘ i i "the pr i e and sovi
equipment wd services (engineering services i tranzportition o the products, cic.) for ccqnonu(;;nd L );11\
development of the country under principles in accordance with the relevant laws and regulitions of Japan, The
Grant Aid is not supplied through the donation of materials as such.

1. Grant Aid Procedures

Japan's Grant Aid scheme is executed thiough (he {ollowing proceduies.

Application (Request made by the recipient country)

Study- (Basic Design Study conducterd Ly JICA)

Appraisal &Approval (Appraisal by the Governiment of Jupan and Approval by the Cabinet)
Determination of (The Note exchanged between the Govemments of Japan and recipient
Implementation counuy)

Fustly, the applicition or request for a Grant Aid project submitted by a recipient county is examined by
the Govemment of Japan (he Ministry of Foreign Affairs) to determine whelier or not it is eligible for Gru
Aid. )f the request is deemed appropriate, the Government of Japan assigns JICA (Japan Infemational
Cooperation Agency) to conduet a study on the request, '

Sceondly, JICA conducts the study (Basic Design Study) using () Japanese consulting fimn(s).

Thirdly, the Government of Japan appraises the project to see vihelker or net it is suitable for J
" Aid Scheme, based on the Busic Design Study vepoit prepased Ly NCA
Cubinet for approval.

apan’s Grant
cand e resulis mre tan subimitied @ 1)e

Founhly, the project, once approved Ly the Cibiass, becomss official witly 1 Exchange of Notes (1N)
signed by the Governments of Japan and the recipient county.

Finally, for the implementation of the project, JICA assists tl

e secipicnt country in such matiers as
preparing tenders, contracts and so on,

2. Basic Design Study

(1) Contents of the study . :

The aim of the Basie Design Study (hereafter referved 10 as "he Study™) conducted by JICA on a reguested
proje}t_(hcrcuﬁcr refered to as “the Project™) is 1o provide a basic document necessary for the appraisal of the
Profect by Yae Government of Japan. The contents of the Study are as follows:
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-

i— Confirmation of the background, objectives, wd benelits ()l'\\hg l.’lr‘o'jcul{:‘un: nl!'s\(.soxl:xsln}\l:onzﬂ capacity of
'.1\:cn<.;ics concerncd of the recipicnt country neeossuy fm: e l':m)cc\s mp J'n?n.ac: " i I
. Eviduation of the appropriatencss of the Praject 1 02 impteimented under the LR Se
schnical, social and economic oint af view. A 4 .
- g;:m;ﬁh:& loﬂf ‘t(éiws agrerd o}: Ly bath paties caaceiring ihe Dusic concet ol the Project.
- Prepar:tion of a basic dosign of the Project.
_ Estimation of costs of the Project.

ly appiovd i their initial form as the conients of the

The contents of the original request ae hot necess: :

. Grant Aid project. The Basic Design of the Piojeci is confirmed considering i Suidels of the Japan's Grant

-Aid Scheme.

The Goverament of Japan requesis His Gavernment ol the recipient COiREy 1) ke wWhil Ver Iesuies e
necessary 10 cnsure its sell-reliance in the implementation of die Project. Such micauies Musl be guaratecd
cven tough they may fall oulside of the jurisdi::lion ol e orgu

caion in iz recipicnt countyy actually
implementing the  FProject. “Mhercfore, the implzmentdicen of e Picject is confumed by all relevint
-arganizations of the recipient country thronglvthe Minutes of Discussions.

(2) Selection of Consultanits
For smooth implementation of the Study, JICA usas () repivtersd consulting fum(s). NCA sdlects (1)
firm(s) based on proposals submitted by interested fms. The firm(s) scleated cany(ies) out o Basic Design
Study and write(s) a repait, based upon lems of reference st by 1A, The consuliant fisra(s) used for the
" Study isare) recormimended by JICA 1o e recipicnt counlyy 10 alvo work oi the Project’s implementation after
(he Exchange of Notes, in order to maintain technical cors

Stency.

3. Japan's Grant Aid Scheme

(1) Exchinee ol Noics (I/IN)
Japan's Grant Aid is extended in - accordance with e Notes exchanged by the two Govemuncins

cancerned, in which the objectives of the Proj2a, poriva ol oxeevtion, conditions and amount of thz Grant Aid,
elc., e confimed. )

!
() "Ihe period of e Grant Ail" mewns the ung fscul v which Ui Cobinet wpjroves the Prejeat for. Within
the fiscal vear, all procedures such as exchanging of the Motes, cencliding contracts with (a) consuliant firm(s)
fmd (@) contractor(y) and final payment (o himm must be completed.  However, in cise of delays in delivery,
installation or constiuction duc 10 unforeseen fuclors such as natonal disaster, Gis pericd of the Grant Aid can be
furher extended for a maximum of one fiscal year at most by muiuad agreement between the two Governments.

(3) Under the Grant Aid, in principle, Jupanese products and services including trnspornt or those of the
recipicnl country arc (o be purchased.  When the bwo Govemments deem it necessary, the Grant Aid may be
used fof the purchase of the products or services of a third couniry. However, the prime contraciors, namely,
consulting, constructing and procurement fumis, are fimited to “Japancse nationals”. (The tenn “Japanese

"xn anJ“ mMEans persons of Japancse nationality or Japunese corporations conirolled by persons of Japanese
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) Necessity of “Verilication” ) . . e N

The Govermment of pecipiant country of its designated authonty _\‘n!l conchude LUI\H.:!US- lu?ol_.nn.uc‘ n
Japanese yen with Japnese natonals, Those contrts Jath e verificd by the Govemment ol Japan. This
“Verific:ion” is veemad necessivy 10 secure aecouniahiliiy 1o Jupnegs X payers.

(5) Undestakings required of e Goverpment of the Recipicnt Comnry .
4 fn he implementation of the Grant Aid Praject, the recipacnt COuiry 15 jequired o undeitake such
necessary Meisuies as the following:

) To scewre Jand neetsiuy for the sites of the Project and to dew, fevel and reclaim the land prior ©
commenceent of e consuuction,

b) To provide faciliies for the distibution of clecuictiy, wialer supply awd dramage and other incidental
Cyeititios inand wound the sites,

¢) To secure Luildings prior Lo the procuremzit i cuse the ipualintion of §:c ciupnrent,
d) To ense wll the expenses and promypt cxeursion for unloading, cus
disembarkation wnd intemal transportation of th preducts puictiased

under the Grant Ald,

¢) To excrpt Japunese nationals from customs duties, intemal taxes and other O

seal levios which will be
imposed in (e recipicnt country with respect L0 the suppty of the products and services under the Verified
Coniracls,

o clomance b the Pt of

£) To accord Japancse nationals, whose scrvices may be sequired in connection with the suppdy of the
products and services under the Verified contnats, such fanilitics as may be necessary for their entry nto the
recipient country and sty wherein for the perforance of their worls, )

(6) "Proper Usc”

The recipient country i3 required to maintain and use the facilities consiucted and i equipment
purchiw.d under the Grant Aid properly and effectively and 10 assign staff necessary for this operaion and
mainienance as well as to bear all the expenscs other than thoss covered by the Grant Aid.

(7 "Re-export” ‘ '

The products purchased under the Grant Add shostdd oot b2 je-exporiad from the yecipicnt couniuy.

(8) Banking Arvangements (B/A)
) 1he Govemment of the recipicnt country or its destanaied suhority should open an account in e nam2 of
(he Govemment of the recipient country i o bank in Jopan Giendnafier pelored 1o o “the Bank"). The
Govemment of Jupan will exceule the Grant Aid by naiiing payrents in Japanese yeo 10 cover ili cunlgations
incuned by the Government of the recipient country ov jis desigrated aathority undar e Verified Conwracts.

b) The payments will be made when payment requests e pl esented by the Bank to the Govemment of
Japan under an Authorization 1o Pay (A/T) issued by the Government of the recipient counuy or its designated
authority. '

[} Authorizasion to Pay (AP) )
The Govemment of the recipient couniiy should bear an advisi

nz commissicn of an /.athorization 10 Pa;
and payment commissions to the Bank. o

{enc

y =
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Anncx-5
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Appendix 5 Cost Estimation Borne by the Government of Pakistan

Cost Estimation Borne by the Government of Pakistan

No. | Cost Items Quantity Unit Unit Price | Cost
(‘000 Rs.) | (million Rs.)
1. | Land Acquisition 100 kanal 400 40.00
2. | Access Road Construction 24.00
2-1 | Widening water Works road 2 km 4170 8.34
2-2 | Single road up to water source 3 km 2800 8.40
2-3 | Improvement other road 10 km 726 7.26
3. | Provision of Facilities 26.40
3-1 | Electricity 1L.S. 13.40
3-2 | Water Supply 12.5 Km 0.8 10.00
3-3 | Gas 1 L.S. 3.00
4. | Furniture & Equipment 1 L.S. 0.10
5. Interlinking old/new reservoir 14 site 128.57 18.00
and tube well
6. | Extension/rehabilitation of 14 site 5714.2 80.00
existing distribution network
7. | Supply and Installation of 15000 sets 5 75.00
water meter/service connection
8. | PMU establishment 1 L.S. 5.97
9. | Bank charges and others 1 L.S. 28.45
10. | Contingencies 1 L.S. 2.08
Total 300.00

Note: 1 kanal = 500 m2
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Appendix 6 Other Relevant Data

6-1 Comparative Study on Pump-up System and Gravity Flow System
6-2 Population Projection in the Service Area

6-3 Results of Water Quality Test

6-4 Precipitation Data

6-5 Results of River Flow Measurement

6-6 Study on Hydrogeology and Groundwater Recharge

6-7 Evaluation on Existing Wells and New WellConstruction

6-8 Hydraulic Analysis of Raw Water/Treated Water Transmission Mains



Appendix 6-1 Comparative Study on Pump-up System and Gravity Flow System
Basic Design Study
on the Project for the Improvement of the Water Supply
in Abbottabad

-Result of Second Field Survey-
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1-3 Evaluation of Possible Amount of Intake ...........ccccccovvvvivieiciccecnne, Appendix 6-1-0-8
1-4 Water Quality Test RESUILS.........cccoeieiiiieieccc e Appendix 6-1-0-8

2. Comparison between Pump-up Water Supply Plan and Gravity Water Supply Plan
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1. Second Field Survey Result Outline

1-1  Outline of Pump-Up Intake Site of Dor River

As the subsoil water intake site candidates from Dor River, the 2 points were selected: Damtor
that is near to the water treatment plant and Harnoi that is adjacent to Murree Road, shown in Fig.-1.
It has been determined that these 2 points are selected as objects, as there continue steep slopes
(vertical grade: 50% ~ 100% or more) that rise steeply on both banks from Damtor to near Harnoi,
which is located upstream, and the conditions to be compared are evidently worse than Damtor.
Moreover, it is clarified that contamination has become considerably worse, as the water quality test
result showed 500 BOD or more, which is quality level of sewage, for small rivers flowing directly
under the treatment plant. As treatment with this water quality is difficult and the water is not
suitable to water source, this point is excluded from the water source candidate. (Refer to Appendix
6-1-A3.)

Damtor intake candidate site

= il
A i

~Harnoi intake candidate si
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Table 1-1: General Situation of Dor River Subsoil Water Intake Candidate Point

Intake Point Intake Damtor Intake Harnoi
Elevation of riverbed +1075 +1130
Distance to treatment 4,203m 6,938m

plant

Features of intake
point

o Nearest to treatment plant.

e Steep slopes on both banks
(average vertical grade of right
bank: 40% ~ 50%) and elevation
difference of approximately 110
m between riverbed and flat area
of right bank.

o Construction of access road to
intake point is required.

e Though far from treatment plant,
right river bank is near Murree Road
(elevation difference: 4m) and
construction of access road is hardly
required.

Geolory

Mainly composed of gravel bed
from fine-grained sand to cobbles,
depth to bedrock of approximately
20m or more (result of electrical
geological exploration). No
distribution of large boulders, etc. is
observed, and it is presumed that
relatively mild depositional
environment existed in comparison
with Harnoi intake point.

1 ~ 2m large boulders are scattered
on riverbed surface, and, boulder layer
containing 0.6 ~ 0.8m large gravels is
distributed up to depth of 3.5m. As for
deeper layer, it is presumed based upon
electrical geological exploration that 1 ~
2m large boulders appear again between
7 ~ 10m and bedrock is distributed
around 15 ~ 18m.

Furthermore, it is certain that 1 ~ 2m
large boulders flow down during
flooding. If facilities are constructed
on riverbed, damage and flowing-out
may occur without impregnable
structure.

Subsoil water level

Subsoil water level lowers toward
bank at grade of approximately
2.2%, with current river surface on
the highest level.

As gravel layer consists mainly of
cobbles and boulders, water
permeability is good.  Underground
water level lowers at grade of
approximately 1.36% toward bank, with
current river surface on the highest
level.
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Intake Point

Intake Damtor

Intake Harnoi

Others

In 1976, infiltration gallery and
pump station were constructed to
supply water to Damtor Village.
River turbidity during rainy season
was extremely high and clogging of
infiltration gallery and shutdown of
water supply occurred frequently.
Accordingly, these facilities were
abandoned and the system was
switched to that of gravity flow
water supply.

Elevation difference between vicinity to
intake point and Murree Road is
approximately 4m. Riverbed is used
as recreation zone for citizens.
Furthermore, gravel gathering
businesses are run by many persons.
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Reference Figures

Diluvial
plateau Murree Road
Damtor Village l

Test well

10m
Base Rock

Base Rock

20m

Damtor Intake Point

Murree Road Diluvial
plateau

O

Test well

10 m

. Baseme
nt
20 m

Harnoi Intake Point
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1-2  Pumping Test Results
Pumping test was carried out by using holes that had been bored for test, with a steel pipe of 1m

diameter and 4.8m length shown in the below figure. The pumping test result is as follows.

Intake Damtor

Diameter 1

<>

Rive —

‘ [ GL9C

ooonoooo/

(5} o0 e —
©ooco o ° Water Table
©Co0ooo0 00 N
©0000 00° Q=0.283 m3/min
%0000 00°
90000 00°
©Coooo0o0©0

w yG'g

Transmissivity T(m?/min)
Continuous pumping test 0.114
Recovery test 0.095
Average 0.105
Permeability k(m/min) 0.040
Storativity S 0.410
Influence radius R(m) 15.748

Intake Harnoi

Diameter 1 m

> o
Riverbed X
8
___________ _901.
[\
=
el
8
ooooo ooo/
90000009 v
00000 00° Water Table
00000 00° Q=0.391 m3/min
90000 00°
90000009
000 0 00
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Transmissivity T(m?/min)
Continuous pumping test 0.252
Recovery test 0.332
Average 0.292
Permeability k(m/min) 0.104
Storativity S 0.362
Influence radius R(m) 9.274

1-3 Evaluation of Possible Amount of Intake

From the above-mentioned results, the pump discharge flow rate of the infiltration gallery was
evaluated as per shown in the below table under the conditions of the infiltration gallery pipe
diameter of 1000mm, water intake hole diameter of 20mm and water intake hole inlet velocity of
3cm/sec. or less. The shallow well with the same boring depth as the infiltration gallery was
evaluated with well radius of 2.5m and respective influence radii of 18m and 15m at Damtor and
Harnoi under condition of water intake from well bottom. (Refer to Attachments A-1 and A-5 for
details.)

Intake Point Intake Damtor Intake Harnoi
Infiltration ~ gallery ~ pump | 0.210 (L=270m, ®1.0m) 0.433 (L=230m, @®1.0m)
discharge rate of flow (m*/sec)

Shallow well 3pump discharge | 0.013 x 16 locations 0.019x11locations
rate of flow (m*/sec)

For the planned water intake amount of 0.2m*/sec, it is judged that the water intake amounts for
both infiltration gallery and shallow well can be ensured.

1-4 Water Quality Test Results

As a result of the sampling prior to completion of pumping test for 24 hours and result of the
analysis, the items to be objects of treatment as water source are turbidity and coliform group for the
subsoil water quality of Damtor and Harnoi, among the test results of all the items. The other items
have lower values than those of Potable Water Quality Guideline of WHO, which do not present any
problem. (Refer to Attachment A-3.)

Intake Point Intake Damtor Intake Harnoi
Turbidity (NTU) 37 3.8

Coliform group (MPN/100ml) 240 or more 240 or more

Fecal coliform group (MPN/100ml) | 240 or more 240 or more
Treatment facilities required as | Slow Sand Filter Slow Sand Filter
minimum Chlorination facility Chlorination facility

Only one sampling was made during the field survey, and the turbidity at Intake Harnoi is lower
than 5NTU of Guideline Value. As the turbidity of subsoil water increased at downstream Intake
Damtor due to rainfall upstream, the turbidity rise that is of the same level or higher is expected in
Harnoi that is upstream with higher permeability and higher water level.

Furthermore, the turbidity of Dor River water during sampling at Damtor was 550NTU.
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2. Comparison between Pump-up Water Supply Plan and Gravity
Water Supply Plan

2-1 Selection of Pump-up Intake Point

As the facilities required for subsoil water intake of planned water intake amount (200 I/sec), 2
methods such as infiltration gallery and shallow well can be considered. Tables 2-1 and 2-2 show the
outline of facility plan of infiltration gallery and shallow well in respective candidate intake sites.

In case of shallow well, the well is planned near the river bank (right bank), considering
maintenance. Accordingly, as the groundwater level lowers, the boring depth of well is deepened.
As for Harnoi, as the underwater level is high and the permeability is also high, the depth of the
infiltration gallery will have the same degree of depth.

Fig. 2 shows the standard cross sections of infiltration gallery laying and shallow wells at Damtor
and Harnoi.

As a result of analysis, the required numbers of wells are 16 and 11 for Damtor and Harnoi,
respectively. The total length of connecting pipes of each well pipes are required to be 576m and
330m considering the well influence radii.  In case of shallow well, the excavation of long length
for both intake candidates, and the construction cost becomes higher in comparison with infiltration
gallery. Therefore, the infiltration gallery is more beneficial.

Table 2-1: Outline of Infiltration Gallery Facilities required for Intake of Planned Water Amount

Intake Point Intake Damtor Intake Harnoi
Infiltration gallery length (m) 270m 230m
Diameter (mm) 1,000mm 1,000mm
Burying depth (m) 4.7m 4.6m
Table 2-2: Outline of Shallow Well Facilities required for Intake of Planned Water Amount
Intake Point Intake Damtor Intake Harnoi
Well diameter (m) 2.5m 2.5m
Well depth (m) 9m 4.6m
Required number of wells 16 11
Intervals between wells (m) 36m 30m
Connecting pipe diameter and 576m 330m

total length (m)
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Infiltration Gallery at Harnoi
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Therefore, the infiltration gallery as intake method of subsoil water is more beneficial in both
Damtor and Harnoi. However, Hanoi has the following problems for construction:

Soil mitred work and dewatering are normally required in order to lay infiltration gallery
pipes in deep location below riverbed surface. As the soil mitred work with steel sheet piles is
difficult in the place where there are lot of boulders, special work such as diaphragm wall
construction method becomes necessary.  Furthermore, though there is deep well work
method, etc. for dewatering, the adoption of these special work methods does not seem
realistic, taking into consideration the technology level and the cost at site.

Accordingly, though the pipe laying by normal work method needs dewatering by drain
pumps, the problem will be how much water is required to be dewatered. Since the
permeability is high and the underground water level is high in Harnoi, the scale of
dewatering becomes very big. Excavation up to depth of 4.6m from riverbed is required for
laying of infiltration gallery pipes, and lowering of underground water level approximately
4m or more is necessary. When base width is 4.2m, top width 15m and excavation length
30m, the necessary dewatering water amount will be approximately 0.3m%sec., requiring
large capacity drain pumps. Thus, the execution is realistically difficult. Incidentally, the
dewatering water amount in Damtor is approximately 0.1m*/sec, which is approximately 1/3
of Harnoi.

In order to ensure water intake amount that is object, the necessary infiltration gallery length
becomes 230m. Accordingly, the execution during rainy season is difficult due to scale of
dewatering works, even though the work should be executed by dividing the work sections.
Furthermore, as there exist boulders on riverbed and a boulder bed containing 0.6 ~ 0.8m
large pebbles is distributed in the depth of 3.5m or more, sufficient construction period is
required as a whole.

Moreover, a possibility of scouring of facilities under construction may not be denied, due to
increase of river flow rate by sudden heavy rain during construction period. Countermeasures
are required to be taken to protect the facilities from damage and scouring during flooding
during and after construction, as the river width is approximately half of that of Damtor and
there are observed lot of 1~2 m big boulders on the riverbed.

The following shows comparison of merits and demerits of both cases:

Items Damtor Harnoi

Difficulty or easiness of | O | As permeability is | X | As permeability is high

execution relatively low and and there is gravel stratum
geotechnical  conditions containing boulders,
are good, execution by execution by  normal
normal construction construction method is
method of dewatering is difficult.
possible.

Construction cost O | As execution can be done | X | As special construction
by normal construction method is required and
method and the water water transmission main
transmission main laying laying length is long,
distance is short, construction cost is high.
construction cost is lower
than Harnoi.
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Maintenance cost

As riverbed level is low,
electricity cost becomes so
high due to high pump
head. By the way, annual
electricity cost is
estimated 69 million yen.

As riverbed level is high,
pump head is low. Though
main laying distance is
long, electricity cost is
low. By the way, annual
electricity cost is estimated
63 million yen.

As per above-mentioned, Harnoi has a merit that electrical charge for maintenance is lower than

Damtor because pump head is low.
considering work execution meeting local technology level.

However, construction work in Harnoi is difficult
Thus, Intake Harnoi is judged not

realistic. Accordingly, it is determined that Damtor should be selected as the pump-up intake

point.
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2-2 Facility Plan of Pump-up Water Supply

2-2-1 Intake Facilities
The outline of pump-up intake facility at Damtor point is shown in the following table:

Table 2-3: Outline of Infiltration Gallery Facilities required for Intake of Planned Water Amount

Intake Point Intake Damtor
Infiltration gallery length (m) 270m
Diameter (mm) 1000m m
Burying depth (m) 4.7m
Water collecting hole Diameter: 20mm:; 30 holes/m”
Junction wells 4 wells

Fig. 2 on the next page shows burying locations of infiltration gallery and layout plan of pumping
station.
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Fig.2: Infiltration Gallery Laying Locations in Damtor and Layout of Pump Station
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2-2-2  Pump Station Facilities
The intake pump shall be specified by the following table, in connection with required pump head
and discharge amount.

Table 2-4: Pump Facility Specifications

Intake Point Intake Damtor
Pump type \ertical axis multistage
centrifugal pump
Number of operation pumps 2 operating + 1 standby
Total pump head (m) 310
Motor output (KWh) 475

2-2-3  Water Transmission Facilities

The transmission main laying route from the intake pump station to the predetermined point for
the water treatment plant is a route from the existing road of Damtor Village via Murree Road, which
is the shortest.

Table 2-5: Water Transmission Facilities

Intake Point Intake Damtor
Transmission Main Diameter 450
(mm)
Main Length (km) 4.2
Main Type Ductile cast iron pipe
Reduction Countermeasures | Pump + flywheel
against Water Hammer

2-2-4  Water Treatment Facilities

From the result of raw water quality test, it is judged to require filtration facilities as water
treatment facilities against turbidity and bacteriological contamination.

As the turbidity of surface water is 550NTU and that of subsoil water is reduced to 37NTU, the
treatment level is supposed that the slow sand filter can cope with that turbidity, which increases
slightly for the raw water collected from infiltration gallery during raining. It is judged not to
require pretreatment such as roughing filtration.
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2-3 Comparison between the Water Supply by Pump-up Intake and the Gravity

Water Supply
The following table shows the summery of comparison between Water Supply by Pump-up Intake
and Gravity Water Supply:
Table 2-6: Comparison between the Water Supply by Pump-up Intake and the Gravity Water
Suppl
Plan A Plan B
ltem Surface Water Gravity System + Pump Intake from Downstream of Dor
Underground Water River +
Underground Water
Surface Water | Gaya River + Bagh River + Namly Maira | Downstream of Dor River (Damtor Site)
Sources River: 200 Ips
200 Ips
Groundwater New: 14.8 Ips New: 14.8 Ips
Source Existing: 93.5 Ips (to use continuously | Existing: 93.5 Ips (to use continuously
the wells by Assistance of KfW, which | the wells by Assistance of KfW, which
were completed in 1999.) were completed in 1999.)
Intake Bar screen method: 300m infiltration gallery  ( ¢ 600)

4 sites Intake pump station (vertical axis
multistage  centrifugal pumps of
475kWh, head of 303m; 1 pump standby
among 3 pumps)

Raw Water | ¢ 500mm 6km ¢ 450mm 4,203m
Transmission ¢ 450mm 6km

¢ 350mm 1.6km

¢ 250mm 0.3km

¢ 200mm 7.4km

¢ 150mm 2.0km

Total 23.3km

Treatment Plant

Roughing filtration + slow sand filter
method

Slow Sand Filtration

Well Construction | 4 sites 4 sites
Treated Water | Treated Water Transmission: Treated Water Transmission:
Transmission ¢ 500 1.8km ¢ 500 1.8km
(surface water) & 450 2.4km & 450 2.4km

¢ 300 1.4km ¢ 300 1.4km

¢ 250 6.7km ¢ 250 6.7km

¢ 200 3.6km ¢ 200 3.6km

¢ 150 6.9km ¢ 150 6.9km

¢ 100 0.8km ¢ 100 0.8km

Total 23.1km Total 23.1km

Treated Water | Water transmission from well: Water transmission from well:
Transmission ¢ 150 0.8km ¢ 150 0.8km
(underground ¢ 100 2.4km ¢ 100 2.4km
water) Total 3.2km Total 3.2km
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Land acquisition

Well sites: 4 sites
Plant Site: 1 site
Intake site: 4 sites

Distribution reservoir site: 9 sites
The intake facility of gravity plan is of
small scale and is located in mountain of
upstream of river. Land is not used at
subject location and there is no problem
for land acquisition.

Well sites: 4 sites

Plant Site: 1 site

Intake pump station site: 1 site
Distribution reservoir site: 9 sites
Intake site of pump plan is near existing
intake pump station that has been
abandoned. There is no problem for
land acquisition.

Plan A Plan B
Item
Surface Water Gravity System + Pump Intake from Downstream of Dor
Underground Water River +
Underground Water
Intake 33 million yen 782 million yen
Water 891 million yen 204 million yen
conveyance
Water 369 million yen 282 million yen
treatment
Well 50 million yen 50 million yen
Construction
w | Replacement 40 million yen 40 million yen
8 of well
§|  pumps
= Water 527 million yen 527 million yen
@ | transmission
8 (surface water)
Water 24 million yen 24 million yen
transmission
(underground
water)
Distribution 100 million yen 100 million yen
Reservoirs
Total of 2,034 million yen 2,009 million yen

cost

construction

Annual operation
and maintenance
newly

cost for
built facilities

Total: 28 million yen/year

Because of gravity method to treatment
plant, electrical charge is not necessary
for maintenance.

Total: 100 million yen/year

Out of the above figures, maintenance
cost for intake pump operation
(electrical charge is 69 million yen/year).
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Influence
water tariff

on

Necessary Multiple for the Present Tariff

Necessary Multiple for the Present Tariff

Abbottabad TMA: 2.7
Nawansher TMA: 3.2

Abbottabad TMA: 6.0
Nawansher TMA: 7.0

Peripheral Villages: 6.3 Peripheral Villages: 11.0
Percentage of Water Tariff in the Average | Percentage of Water Tariff in the
Household Expenses Average Household Expenses

Abbottabad TMA: 1.8% Abbottabad TMA: 4.0%

Nawansher TMA: 1.6% Nawansher TMA: 3.4%

Peripheral Villages: 3.9% Peripheral Villages: 6.6%

Average: 2.9% Average: 4.9%

It is judged that there is sufficient
possibility to provide maintenance cost
only with water tariff, by 3 agencies’
setting a tariff level within 4 % that is
suitable level as a ratio occupying
household income of habitants.

In 3 agencies, average ratio occupying
household income exceeds 4% that is
suitable level. For operation and
maintenance, it is possible that
waterworks cannot be sustained only by
tariff revenue without subsidy even in
the future.
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Plan A Plan B
Item ; -
Surface Water Gravity System + Pump Intake from Downstream of Dor River
Underground Water +
Underground Water
Risk relating As for transmission main laying As the intake pumps are of special high

to business
effect

along Murree Highway, damage to main
due to rock falling from slope is taken
into consideration. In the places where
such damage may occur, appropriate
earth covering shall be considered, and
high strength and liability pipe materials
shall be adopted, as well. (As for
Murree Road, possibility where large
scale of large collapse disaster of slope
such as collapse of whole road occurs is
low, which is not considered.)

As for occurrence of water leakage
from transmission main, it is proposed
to repair the main during small scale
leakage owing to early detection of
water leakage by daily route
surveillance. A maintenance
organization is proposed to urgently
shut down water flow by using gate
valves installed at interval of 2km at the
minimum, by any chance.

Moreover, as for small diameter pipes
installed in mountainous areas, even if
they are damaged due to disasters such
as slope collapse, etc., all the intake
stations installed in 4 locations are not
damaged simultaneously, and the other
intake routes are assured to disperse
risk. Furthermore, their restoration can
be treated by the local side, as their
diameter is small.

The existing transmission mains to
Damtor Village have been laid in water
transmission route in mountainous area
from Gaya River and in Murree Road.
These mains have been already operated
for 15 years or longer, and no big
disaster has been experienced. (Hearing
from the present Chief Engineer of
Works & Service.)

head, it is necessary to thoroughly transfer to
the Pakistani side the knowledge on operation
and maintenance, especially on surging
countermeasures,  etc. of  emergency
shutdown of pumps during power failure.
They have no experience of pump intake of
surface water by such huge pumps, and the
technical assistance for pump operation is
required. It seems difficult to take prompt
action on the site against failures, etc. of
pumps, as they are large. It is necessary to
establish route to purchase spare parts, etc.

In the site where the construction of
infiltration gallery is planned, the infiltration
gallery and pumping station were installed in
1976 to supply water to Damtor Village.
However, as the turbidity of Dor River
became very high, the clogging of gallery due
to sand and silt and the failure of pumps
occurred frequently. Each of such accidents
resulted in long time stoppage of water
supply,  forcedly. Consequently, these
facilities were abandoned, gravity system
from upstream river (Gaya River) replaced
them, as a background. (According to the
description of Damtor Village Gravity Water
Supply Plan.)

Though we could not comprehend detailed
specifications of the infiltration gallery
facility, the present Chief Engineer of Works
& Service, participating in the construction at
that time, said that the burying depth of
gallery is 4 ~ 5m. As this depth is similar to
this comparison plan, the possibility of
clogging of gallery during rainy season
cannot be denied, and the countermeasures
against clogging such as installation of
diffusing pipes, pressure flushing pipes, etc.
are required.

As for the both plans, it is necessary to master the operation and maintenance
technology of the water treatment plant due to the fact it will be the first facility on site

as well as the above-mentioned technical features.

Technical assistance such as

technical guidance is necessary on operation and maintenance of the facilities after

construction.
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Evaluation

Construction cost 2,034 million yen
Maintenance cost 28 million yen/year
Land expropriation risk: small
Tariff increase range: small
Maintenance risk: middle

Total: O

Construction cost 2,009 million yen
Maintenance cost: 100 million yen/year
Land expropriation risk: small
Tariff increase range: large
Maintenance risk: middle

Total: X
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Appendix 6-1-A1 Examination of Intake Method at Damtor Intake Point

1. Geological State

Geolory
Mainly composed of gravel bed from fine-grained sand to cobbles, depth to bedrock is approximately

20m or more (result of electrical geological exploration). No distribution of large boulders, etc. is
observed, and it is presumed that mild depositional environment existed in comparison with Harnoi

confluence point.

Groundwater level

Groundwater level lowers toward bank at grade of approximately 2.2%, with current river surface on the

highest level.

Result of pump-up test

Location: Test well in the following figure: location at approximately 120m from the current
river.
Pump-up amount : 0.283m*/min
Groundwater level : GL-2.675m
Pump-up water level : GL-3.54m
Lowering water level: 0.865m
Influence radius: 15.748m
Permeability: 0.040m/min=(0.00066m/s)
Transmissivity:
Continuous pump-up amount: 0.114m%min

Recovery test:  0.095 m%min

Diluvial
Average: 0.105 m?*/min _ Murree

Storage coefficient: 0.410 )
Damtor Village ¥ __

Toct wall

10

Base Rock

Base Rock
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2. Review of Infiltration Gallery

Setting of design conditions

Design pump-up amount: 0.2m°/s

Inlet velocity from water collecting holes: 0.03m/s or less

Gallery diameter: @® 1000

Water collecting holes: 20mm in diameter, 30 holes (per m?)
Sectional area of water collecting hole per m of gallery of @ 1000: 0.0296m?
Required length L=0.2/0.03/0.0296 =225m

Groundwater level at gallery locations

Location A: GL-1.0m (location at 10m from current river)

Location B: GL-2.675m

Review of pump-up amount

In case the gallery bottom does not reach impermeable layer and depth is not big up to impermeable layer.

Q

_k(HZ—hz)*I\/t+0.5r4{/2h—t
- L h h

Site A

Site A

05

Filter
13mm—20mm

Filter |
25mm-40mm 1.570.5@3

Filter
50mm-75mm

02

Infiltration

® 1000 08
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Site B

Q: Pump-up amount  (m?/s) 0.000853
H: Current groundwater depth (m) 19
h: Depth from gallery water level to

impermeable layer (m) 16.8
t : Water depth in gallery (m) 0.8
I: Gallery length (m) 1
L: Influence radius R(m) 18
r : Radius in gallery (m) 0.5
k: Permeability (m/s) 0.00066

Digging depth: 4.0m

Site B

2675

Filter
13mm—-20mm

Filter
25mm—40mm

1.5~0.5@3

Filter
50mm-75mm

0.2

Infiltration
®1000

%

0.8
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Q: Pump-up amount  (m?/s) 0.000629
H: Current groundwater depth (m) 17.325
h: Depth from gallery water level to

impermeable layer (m) 15.625
t : Water depth in gallery (m) 0.8
I: Gallery length (m) 1
L: Influence radius R(m) 18
r : Radius in gallery (m) 0.5
k: Permeability (m/s) 0.00066

Digging depth: 5.2m

Required length
Location A La=170m Location B Lb=100m

Pump-up amount=170 x 0.000853+ 100 x 0.000629=0.21m°/s
Gallery length: 270m

Junction wells: installed in 3 locations: upstream end of gallery, winding point and downstream end.

3. Review of Shallow Well

Groundwater level
Location A: GL—1.0m
Location B: GL-2.675m
Location A: GL—4.0m

Review of pump-up amount

Conditional equation: in case of intake from well bottom.

Q =4kr,(H —hy)
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5.0

1.0—4.0
T 2.0
o 20
12.0—15.0
Base Rock

Location A

Q: Pump-up amount  (m?/s)
H: Current groundwater depth (m)
ho: Depth from still water level to
impermeable layer (m)
hs: Depth from groundwater level to
impermeable layer (m)
t : Water depth in well (m)
R: Influence radius R(m)
T o: Well radius (m)
k: Permeability (m/s)

Digging depth: 6m

Location B
Q: Pump-up amount  (m?/s)
H: Current groundwater depth (m)
ho: Depth from still water level to
impermeable layer (m)
hs: Depth from groundwater level to
impermeable layer (m)
t : Water depth in well (m)
R: Influence radius R(m)
T o- Well radius (m)
k: Permeability (m/s)
Digging depth: 7.675m
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Location C

Q: Pump-up amount  (m%/s) 0.013

H: Current groundwater depth (m) 16

ho: Depth from still water level to

impermeable layer (m) 14

hs: Depth from groundwater level to

impermeable layer (m) 5
t : Water depth in well (m) 2
R: Influence radius R(m) 18
T o: Well radius (m) 2.5
k: Permeability (m/s) 0.00066

Digging depth: 9m

Required number of wells
0.2/0.013=16 wells

Distance between wells
18 x 2=36m
Total length :  36m x 16=576m

Figure shows Plan A of arrangement in center of Plan B of arrangement in bank.
Plan A has a problem in the aspect of river maintenance.

Shallow wells shall be located near bank, considering river maintenance.

Selection
If shallow wells and infiltration gallery are compared, 16 shallow wells are required with total length of
connection pipe of 576m, which is longer than that of infiltration gallery and whose digging depth is

deeper. Therefore, shallow wells are not economical.

4. Dewatering during Execution of Infiltration Gallery

j— 2 — 2
Q=nk(H"~h )As(log10 R —log,, r)

Q: Pump-up amount during work m%/s/m

k: Permeability (m/s)

H: Distance between impermeable layer to groundwater level m
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h : Distance between impermeable layer and digging bottom m

R : 2000 X (H— h o) x k*?
r: (Alx) 12

Dewatering amount of location A

In case length of execution for one work process is 30m:

R=2000 x (20.0 — 15.1) x 0.00066"%=252

r =(41.4m x 15.6m + 30m x 4.2 /3.14)*?=11.08

Q=3.14 x 0.00066 x (20*-15.3%)/ 2.3(log252 — log11.08)
=0.114 m*/s

Work period per 30m:

Excavation and temporary construction:
Pipe laying: 2 days
Filter installation: 7 days

14 days

Back filling and temporary construction removal: 2 days

Total 25 days=30 days

Work units: 270m/30m=9 units

Construction work period: 9 x 30 =270=+300 days.
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Appendix 6-1-A2 Examination of Intake Method at Harnoi Intake Point

-1 Geological State

Harnoi River flows into the point where installation of infiltration gallery is planned,
and it is told that considerable flow amount flows in with cobbles during flooding.
The installation location of inflitration gallery is planned

approximately 150m upstream from the confluence with Harnoi River.

As geological state, 1 ~ 2m large boulders are scattered on riverbed surface,

and boulder layer containing 0.6 ~ 0.8m large gravels is distributed up to depth of 3.5m.

As for the layer of depth of 3.5m or more, it is presumed based upon electrical geological exploration
that 1 ~ 2m large boulders appear again between 7 ~ 10m and bedrock is distributed around 13 ~ 18m.

As gravel layer consists mainly of cobbles and boulders, water permeability is good.

Underground water level lowers at grade of approximately 1.36% toward bank, with current river surface on the highest level.
(Groundwater level at pump-up test location is GL-0.86m.)

Furthermore, it is certain that 1 ~ 2m large boulders flow down during flooding.

If facilities are constructed on riverbed, damage and flowing-out may occur without impregnable structure.

-2 Idea of infiltration gallery

When the dimensions of infiltration gallery are determined,
the pipe is perforated Hume pipe with hole diameter of 20mm and 30 holes/m2.
(Refer to page 99 of Waterworks Design Guideline.)

Perforated Hum¢f1000 X 230 m earth cove 3.36 m
Pump-up: 0.201 m3/s
Hole diameter f20 I 30 holes/m2
Rate of hole area 0.94
Rate of inflow 295 cm/s

Calculation of pump-up amount
(a case is supposed where the infiltration gallery bottom does not reach impermeable layer, and the impermeable layer is not significantly deep.)

As already mentioned, the presumed rock surface is inclined

and the planned infiltration gallery point is located relatively near to the main stream of the river.
It is assumed that the rock surface is at GL-16m and the groundwater level GL-0.9m.
Furthermore, the water level in infiltration gallery is assumed GL-3.2m.

o K(H?-h?)=I [tro5r [2h—t
L h h

Q: Pump-up amount (m3/s) 0.433
H: Current groundwater depth (m) 15.1
h: Depth from gallery water level to imperme; 12.8
t: Water depth in gallery (m) 0.8
I: Gallery length (m) 230
L: Influence radius R(m) 20
r: Radius in gallery (m) 0.5
k: Permeability (m/s) 0.001738

From the above-mentioned, the rate of inflow is 0.43m3/s and intake amout of 200I/s can be ensured sufficiently.

On the top and side of the pipe, there are filled from inside to outside 50cm of cobblestones, 50cm of gravels and 50cm of coarse sands.
Distance from the top of coarse sands to the current groundwater level is 0.5m (margin from groundwater surface to filter media).
Distance from the current groundwater level to ground surface is 0.9m (during pump-up test).

Accordingly, earth covering of perforated Hume pipe is 3.36m (=0.50 X 3 + 1.00 + 0.86).

Excavation depth is 4.6m.

Intake pump well. 1 well

Junction well/ins W2.0mxL2.0mxH6.5m (underground: 5.5m; surface: 1.00 4 wells
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-3 Shallow well system

Shallow well f5.00m X H 56 m 11 wells
(underground: 4.6m; surface: 1.00m; water depth: 2.00m)

Pump-up amoun 0.0191 m3/s X 1 = 0.210 m3/s
Well interval 30 m

Intake connectin3ore diameter ?  f400, L= 330 m (=30x11)
Intake pump well. 1 well

Calculation of pump-up amount (only the portion from well bottom is considered.)

Shallow well is planned at the point near to river bank. Considering the gradient of rock surface, the rock surface is presumed at GL-13m.
Furthermore, as the groundwater level lowers at approximately 1.36% toward river bank, GL-1.5m is presumed.

Assuming that the well bottom is lower by (t=2m) than well inside water level

and the excavation depth is the same as that of infiltration gallery of 4.6m, the calculation is performed.

Q: Pump-up amount (m3/s) 0.01912
H: Current groundwater depth (m) 11.5
hO: Depth from still water level to impermeab 10.4
hs: Depth from groundwater level to imperme 3.1
t: Water depth in well (m) 2
R: Influence radius R(m) 15
r0: Well radius (m) 25
k: Permeability (m/s) 0.001738

Facility layout 11 shallow wells are allocated at 30m interval as long as approximately 0.6km toward upstream direction from intake pump well.
Intake connecting pipes of 400~100mm diameter are installed approximately 330m long from 20 shallow wells to intake pump well.

-4 Selection
The intake system is determined to be infiltration gallery system because of the following reasons:

With the infiltration gallery system, gallery earth covering can be 2.9m
owing to high permeability layer and sufficient groundwater level, permitting appropriate plan.
Furthermore, the layout corresponding to the present situation can be adopted.

On the other hand, the shallow well system requires 11 shallow wells at 30m interval,

considering the pump-up affected zone of each well. Shallow wells are allocated upstream from intake pump well.

Therefore, it is necessary to install intake connecting pipe of approximately 330m to connect shallow wells and intake pump well.
Since the layout plan of these shallow wells is rather difficult

and the construction cost is higher than the infiltration gallery system, constructing the facilities in a wide range,

the expenditure for maintenance in the future will be big.

-5 Problems
The biggest problem is dewatering and water shut-off during execution of works.
Excavation from GL up to the depth of 4.6m is required for installation of infiltration pipes.
The groundwater of GL-0.9m at normal time should be lowered approximately 3.7m, and lowering of 4.6m during anomaly is necessary.

As for the drain in this case, the surface width becomes 15.4m with the bottom excavation width of 4.2m and the gradient of 10%.

Roughly estir pxkx(H2-h'2)/(2.3%(log R-log r)) 0.195 m3/s
R: Influence radius R(m)
R=2000Svk 400
S: Water level descent value (m) 48
r: Assumed well radius R(m)
r=v(A/p) 10.2
A: Object area
H: Current groundwater depth (m) 16
h': Depth from excavation bottom level to img 11.2
k: Permeability (m/s) 0.001738

Though the coefficient of permeability is 0.195m3/s by calculation,

the variation might be big due to boulder layer and the posibility to partially encounter the layer of high permeability coefficient can be well supposed.
It is necessary to expect the dewatering of approximately 0.3m3/s.

Accordingly, the execution becomes difficult due to boulders and dewatering.
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Appendix 6-1-A3 Result of Water Quality Analysis

Sampling date 178; 2004/07/02, 183,184; 2004/10/02

Note: 178 — Harnoi,

183 — Dhamtaur.

184—The river near the Treatment proposed site

' Sr. No. | W.Q Parameter Unit G.V 178 183 184
1. Alkalinity m.mol/1 NGVS 2.6 2.4 -
2. Ammonia mg/l 1.5 Nil Nil -
3. Arschic o/l 10 03144 0.3011 -
4. Bicarbonate mg/l NGVS 130 120 -
3. Calcium mg/l 75(KSA) 40 44 -
6. Carbonatc mg/l NGVS Nil INil -
7. [Chloride mg/] 250 7 5 -

8 Colour TCU CLess  Cless  Light Milky -
9. Conductivity mS/cm NGVS 316 312 750
10.  Fluoride mg/l 15 0.08 0,04 -
11.  THardness mg/1 500 160 160 -
12.  idron mg/1 0.3 0,099 0.008 -
13, Magnesium mg/1 150 15 12 -
14. Nitrate (N) mg/1 10 14 4.1 -
15 Nitrite (N) mg/1 3 0.005 0.02 -
16.  Odor - Odorless  Odorless  {Ddorless -
17 H - 6.5-8.5 3.1 7.9 7.5
18.  Potassium mg/1 12{EC) 09 1 -
19.  [Sodium mg/l 200 5 4 -
20.  Sulfate mg/l 250 32 32 -
21,  Taste - Unobjec.  Unobjec.  [Unobjec -
22.  [TDS (mg/) mg/l 1000 181 179 -
23, [Turbidity ») 38 37 15
24, . Coliform MPN/100ml Nil =240 =240 =240
25 iFecal Coliform MPN/100ml  Nil >240 >240) >244)
26. BOD Mg/l 80 (NEQS) 8 10.8 520
27, Ag ug/l U BDL BDL -
28 Al u/l 200 92 87 1415 -
29 lAu o/l NGVS ~ BDL BDL -
30, B ug/l 300 0.8074 10.5773 -
31. Ba ug/l 70 98728 0.4974 -
32, Be ug/l NGVS BDL BDL -
33, Bi ug/l NGVS BDL BDL -
34, Cd ug/l 3 BDL BDL -
35. «Ce ug/l NGVS BDL 15.2484 -
36. Co g/l NGVS  BDL BDL -
37 Cr g/l 50 42052 2559 -

38 Cu g/l 1000 29143 BDL -
39, Dy g/l NGVS 1.0988 1.3517 -
40.  Er ugfl NGVS 13.4715 148516 -
41. Eu pg/l NGVS BDL BDL -
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42. Ga g/l NGVS BDL 12,51
43.  IGd ug/l NGVS  BDL BDL
44. Hf ug/l NGVS  BDL 6.2929
45. Hg ug/l 1 BDL BDL
46. Ho ug/l NGVS  BDL BDL
47. in ug/l NGVS  [33.5397  ¥6.0097
48 dr ngl NGVS  BDL BDL
49, La ugfl NGVS 203237 224025
50. |Li ug/l NGVS 174933 17.3931
51. |Lu ug/l NGVS  BDL 3.1659
52 |[Mn ng/l 100 5.0421 332202
53 Mo ng/l 70 51162 15.7872
54, INb pg/l NGVS  BDL 6.7366
55. Nd ng/l NGVS  |BDL BDL
56.  Ni pg/l 20 23433  BDL
57. P pg/l NGVS ~ BDL 80.0824
58, Pb ug/l 10 9 9
59. Pt g/l NGVS  BDL BDL
_60. Rb ug/l NGVS 83459 203709
61. Re ug/l NGVS 56167 BDL
62. Rh uo/l NGVS 113703  |4.9836
63. Ru ug/l NGVS  4.1026  BDL
64.  Sc ug/l NGVS ~ BDL BDL
65. Se g/l 10 BDL BDL
66. Si ug/l NGVS 2654 4051
67. Sm ug/l NGVS  BDL 2.081
68. Sr ng/l NGVS 182587  1213.663
69. Ta ng/l NGVS ~ BDL BDL
70. Tb ug/l NGVS ~ BDL BDL
71. Te ug/l NGVS ~ BDL BDL
72. [Th ug/l NGVS 129303 BDL
73 |Ti ng/l NGVS  2.384 34.8286
74 Ml pg/l NGVS ~ BDL BDL
75, Tm pg/l NGVS  BDL BDL
76. WV g/l NGVS  BDL BDL
77. W ng/l NGVS  BDL 9.9145
78. Y pg/l NGVS 103016  0.6654
79.  Yb ng/l NGVS 04842 06277
80. [Zn ug/l 3000 BDL BDL
81. Zr g/l NGVS ~ BDL 0.9873

NEQS: National Environmental Quality Standards

BDL: Below Detection Limit

PSQCA: Pakistan Standard Quality Control Authority NGVS: No Guideline Value Set
U: Unnecessary as concentrations normally found are not hazardous.
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