
PAKHTUNKHWA ENERGY DEVELOPMENT ORGANIZATION 
Government of Khyber Pakhtunkhwa 

No.542-544 /PEDOIPD Balakot HPP 
Dated Peshawar the 29 -07-2021 

- - The Registrar 
National Electric Power Regulatory Authority (NEPRA) 
NEPRA Tower 
G-5/1, Islamabad. 

Subject: Application for Grant of Generation Licence 

I, Wajid Nawaz Khan, Project Director 300MW Balakot Hydropower Project 

Pakhtunkhwa Energy Development Organization (PEDO ) being the duly Authorised 

representative of PEDO by virtue of authority letter No.1 890/CEO PEDO/Balakot HP? dated 25th 

February 202 1,hereby apply to National Electric Power Regulatory Authority for the grant of a 

Generation Licence to PEDO for 3 00MW Balakot Hydropower Project, pursuant to the 

Regulation of Generation, Transmission and Distribution of Electric Power Act, 1997. 

I hereby certif' that the documents-in-support attached with this application are prepared 

and submitted in conformity with the provisions of the National Electric Power Regulatory 

Authority Licensing (Application, Modification, Extension and Cancellation) Procedure 

Regulations, 2021, and undertake to abide by the terms and provisions of the above-said 

regulations. I further undertake and confirm that the information provided in the attached 

documents-in-support is true and correct to the best of my knowledge and no material omission 

has been made. 

BANK DRAFTS in the sum of Rupees 1,500,000/- (CDR No.01516378, and CDR 

No.01516823 amounting to Rs.934,720/- and 565,280!- respectively) being the license 

application fee calculated in accordance with Schedule II to the National Electric Power 

Regulatory Authority Licensing (Application, Modification, Extension and Cancellation) 

Procedure Regulations, 2021, is also attached herewith. 

(Engr,)Wajid 1'awaz Khan) 
Projed Director Balakot HPP 

Copy to: 
1. Chief Executive Officer PEDO Peshawar. 
2. Chief Engineer (O&C), PEDO Peshawar. 

Project Director Balakot HIPP 

38/B2, PEDO house, Phase-V, Hayatabad, Peshawar, Pakistan. Tel: +92-91-9217463 



PEDO 
PAKHTUNKHWA ENERGY DEVELOPMENT ORGANIZATION 

Government of Khyber Pakhtunkhwa 

No./4 ?9 /CEO PEDO/ Balakot HPP 
Dated:? 02 /2021 

To 

The Registrar, 
National Electric Power Regulatory Authority (NEPRA), 
NEPRA Tower, 
G-5/2, lslamabad. 

Subject: AUTHORITY LETTER FOR GENERATION LICENSE/TARIFF PETITION 

Mr. Wajid Nawaz Khan Sf0 Muhammad Nawaz Khan, Director (P&F)/ 

Project Director (Balakot HPP) PEDO, bearing CNIC No. 17301-1333544-5 is hereby 

appointed as Authorized Representative of the Pakhtunkhwa Energy Development 

Organization (PEDO), for the purpose of filing an application for determination of 

Generation License/Tariff Petition for 300MW Balakot Hydropower Project. He is also 

authorized to attend any meeting(s) and discussions related to the determination of 

tariff and to provide any information & documents required in this regard. 

For and on behalf of 
Pakhtunkhwa Energy Development Organization (PEDO) 

Chief Eütive Officer 
PEDO, Peshawar 

Room No 107, PEDO House, 38/ B/2, Phase -5, Hayatabad Peshawar Tel 091 9217463, Fax 091 9217464 



PEDO 
PAKHTUNKHWA ENERGY DEVELOPMENT ORGANIZATION 

Government of Khyber Pakhtunkhwa 

APPROVAL 

OF THE 
CIIM1MAN EXECUTIVE COMMITTEE 

OF 
I'AKIITLJNKHWA ENERGY DEVELOPMENT ORGANIZATION (PEDO) 

RESOLUTION FOR FILING OF GENERATION LICENSE AND TARIFF PETITION 
APPLICATION FOR 300 MW (GROSS ISO) CAPACITY HYDROELECTRIC POWER PROJECT 

It is hereby AUTHORISE!) THAT the l'rojcct Director 300MW I3alakot lII'P of PakhtiinIthw 
Energy Development Orgaimizziliomi (PEDO), is authorized to file an application for the isuiu 
of Gennation Liccnse for 300 MW high head project and also to file a Tariff Petition; on behali 
of PEDO with NEPRA, for the determination of EPC stage Tariff for the 300 MW (Gross) 
Capacity, High Ilead, Balakot hydroelectric Power Project. 

FURTHER I)ECLARED THAT the Project Director 300MW Balakot HPP of PEDO, is hereby 
authorized to sign all documentation pay all NEPRA fees, appear before NEPRA and provide 
any information required by NE1RA with respect to the Project, and inter alia conduct all 
necessary business required fur the processing of issuance of Generation License and award ol 
tariff determination for the aforementioned Ilydroeleciric Power Project from NEPRA. 

Muhammiid Naeem Khan 
C.E.O. / Chairman, PEDO Executive Committee 

Date: April 29, 2021 

PEDO HOUSE. 38 8-2, Phase 5, Ha yetabed, Peshawar. Tel. No. 091-9217329 



Denent 
Project Director 

Balakot HPP, PEDO 

G921935 ft1 flU lIil lI1U1 % 

: 

129 IØ 
-- 

BEFORE THE NATIONAL ELECTRIC POWER 
REGULATRY AUTHORITY  

Affidavit 

I, Wajid Nawaz Khan, S/c Muhammad Nawaz Khan, Project Director, Pakhtunkhwa 

Energy Development Organization (PEDO), being duly authorized representative! 

attorney of 300 MW Balakot HPP, hereby solemnly affirm and declare that the contents 

of the accompanying Generation License application dated 5-05-2021, including all 

supporting document are true and correct to the best of my knowledge and belief that 

nothing has been concealed. 

I also affirm that all further documentation and information to be provided by me in 

connection with the accompanying petition shall be true to the best of my knowledge 

and behalf. 



CHECK LIST FOR EXAMINATION OF LICENCE APPLICATION 
FOR NEW HYDEL POWER PROJECT  

(Regulation 3 read with 3(4)(A) ofAMECPR-2021)  

Name of Company:  Pakhtunkhwa Energy Development Organization (PEDO) 

Installed Capacity: 300 MW  

Regulation # Information/Documents Required 
Information! Documents 
Submitted 

3(1) Application fee (including Indexation) Attached 
3(3) Application submitted in triplicate Draft Attached 

3(4)(a) 
Applicable documents-in-support and 
information set out in Schedule III of these 
regulations; 

Complied 

3(4)(b) A prospectus Provided 

3(4)(c)(i)(a) Certified copies of certificate of incorporation 

PEDO is a public sector 
organization constituted under 
SHYDO Act 1993 and is Exempt 
under Section 24 of NEPRA Act 
and thus not required 

3(4)(c)(i)(b) 
Certified copies of memorandum and articles 
of association 

PEDO is a public sector 
organization constituted under 
SHYDO Act 1993. Notification for 
renaming to be provided by PEDO. 

3(4)(c)(i)(c) 
Certified copies of annual reports of the 
company 

Attached 

3(4)(c)(ii) 

The last annual return of the Company 
submitted in compliance of section 130 of the 
Companies Act or, in case of an applicant to 
whom section 130 of the Companies Act does 
not apply, a return comprising of all such 
information and particulars as required by the 
specified form under section 130 of the 
Companies Act, as the case may be; 

PEDO is a public sector 
organization constituted under 
SHYDO Act 1993 and therefore, 
not required to submit annual 
Return Statement 

3(4)(c)(iii) 
The authorized, issued, subscribed and paid 
up share capital of the applicant 

N/A 

3(4)(c)(iv) 

The shareholding pattern of the applicant 
including list of shareholders holding 5% or 
more shares, number of shares Held by each 
of them and percentage shares of the total 
paid-up capital 

N/A 

3(4)(d)(i) 
Evidence of cash balances held in reserve by 
the applicant, along with bank certificates; 

PEDO is a public sector 
organization constituted under 
SHYDO Act 1993 and therefore, it 
is not required 

3(4)(dXii) 
Details of charges or encumbrances attached 
to the applicant's assets, if any; 

Attached 

3(4)(d)(iii) 
Latest audited financial statements of the 
applicant; 

PEDO is a public sector 
organization constituted under 
SHYDO Act 1993 and therefore, 
not required to submit annual 
Return Statement 
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Regulation # Information/Documents Required 
Information! Documents 
Submitted 

3(4)(d)(iv) 
Expressions of interest to provide credit or 
financing along with sources and details 
thereof 

Project is funded by Asian 
Development Bank (ADB). 

3(4)(d)(v) 

Documents describing the net worth and the 
equity and debt ratios of the applicant, as on 
the date of the audited balance sheet 
accompanying the application; 

Attached 

3(4)(d)(vi) 
A reasonably detailed profile of the applicant 
and the applicant's senior management, 
technical and professional staff 

Attached 

3(4)(d)(vii) 
Employment records of engineering and 
technical staff of the applicant proposed to be 
employed; 

Provided (CVs) 

3(4)(d)(vii) 
Profile of sub-contractors, if any, along with 
expressions of interest of such sub- 
contractors; 

N/A 

3(4)(d)(ix) 
Verifiable references in respect of the 
experience of the applicant and its proposed 
sub-contractors; 

EPC awarded under PEC rules 
after ICB and complete 
verification of contractors. 

3(e)  

Technical and financial proposals in 
reasonable detail for the operation, 
maintenance, planning and development of 
the facility or system in respect of which the 
license is being sought; 

EPC Contract has been awarded to 
JV of CGGC and GRC whereas 
O&M will be done by PEDO 
through its own staff. 

3(f)  Feasibility Study Provided 

3(g)  
An affidavit stating whether the applicant has 
been granted any other license under the Act; 

PEDO is Govt entity and GL has 
been granted for the following 
projects: 
11.80 MW Karora HPP at Distt 
shangla KP. 
36.60 MW Daral Khwar HPP 
Bahrain Distt Swat KP. 
10.2 MW Jabori HPP Distt 
mansehra KP. 
2.60 MW Machai HPC Distt 
Mardan KP. 
18 MW pehur HPC Distt Swabi 
KP. 
17 MW Ranolia HPP. 
4.20 MW Reshun HPC Chitral. 
1.875MW Shishi HPC Chitral 
40.8MW Koto HPP Lower Dir. 

3(h)  

A duly authorised statement stating whether 
the applicant has been refused grant of license 
under the Act and, if so, the Particulars of the 
refused application, including date of making 
the application and decision on the 
application; 

N/A 

3(6) 
Authorization from Board Resolution / Power 
of Attorney 

Attached 
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Regulation # Information/Documents Required 
Information! Documents 
Submitted 

3(7) 
An affidavit as to the correctness, authenticity 
and accuracy of the application, 

Attached 

3(8) 
The applicant shall also furnish a bank 
guarantee equivalent to applicable annual 
license fee for two year 

PEDO is a govt entity and once 
GL granted to 300MWBalakot 
HPP, annual Generation License 
fee will be regularly submitted. 

Schedule HI (Regulation 3(4)(a)(A)(a) 

1.  
Environmental and Social Soundness 
Assessment Study/Report 

Provided 

2.  Interconnection Study Provided 

I 
System Studies (load flow, short circuit, 
stability, etc.) 

Attached with the Application 
(Volume 2- Grid Interconnection 
Study) 

4(i) Location (location maps, site map, land) District Mansehra 
4(u)  Plant Type (run of the river, storage, wier) run of the river 

4(iii) 

Plant characteristics: generation voltage, 
power factor, frequency, automatic generation 
control, ramping rate, control metering and 
instrumentation 

Generating Voltage — 
18KV 

Frequency -50 Hz 
Power Factor - Leading 0.90 & 
Lagging 0.85 

Automatic Generation Control 
-No 

Ramping Rate -5 minutes 

Alternative Fuel -No 
Auxiliary Consumption 3 MW 
(I % of installed capacity) 

Time required from 
starting/watering turbine to 
Synchronise -10 minutes 

4(iv) Head (minimum, maximum) 
Maximum Net Head-21 8m 
Minimum Net Head-2 1 3m 

4(v)  
Technology (Frances, Pelton, etc.) size of the 
plant and number of units 

Francis, 3x100 MW 

4(vi) Tunnel (if proposed): length, diameter 

Headrace 
L-91 37m 
Dia-8m 
Tailrace 
L-1515m 
Dia-8m 

4(vii) Resettlement Issues 

For setting Resettlement Issues 
preparation of a detail Land 
Acquisition and Resettlement Plan 
(LARP) is in progress. 

4(viii) 
Necessary approvals have been sought from 
the concerned authorities of the Federal 
Government and Provincial Government 

EIA NOC issued Environment 
Deptt Govt of KP (Attached) 
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Regulation # Information/Documents Required 
InformationI Documents 
Submitted 

4 (ix) Infrastructure Development Included in EPC 

4(x) Project Schedule and expected life 
Constperiod:60 months, 
Project expected life 30 years. 

4(xi) Peaking/base load Peaking during low flow season. 

4(xii) Training and development 
Details provided in the EPC 
Contract 

4(xiii) Efficiency Parameters 
Turbine —95 % and Generator — 
98% 

Page4of4 



Paktunkhwa Energy Development Organization (PEDO) 
Generation License 

Balakot Hydropower Project 
District Mansehra 

Article - 1 
Definitions 

(1) In this Licence: 

a. "Act" means the Regulation of Generation, Transmission and Distribution of 
Electric Power Act, 1997 (XL of 1997); 

b. "Authority" means the National Electric Power Regulatory Authority 
constituted under Section 3 of the Act. 

c. "Licensee" means Paktunkhwa Energy Development Organization (PEDO) 
Balakot Hydropower Project 

d. "Rules" mean the National Electric Power Regulatory Authority Licensing 
(Generation) Rules, 2000. 

(2) Words and expressions used but not defined herein bear the meaning given 
thereto in the Act or in the Rules. 

Article - 2 
Application of Rules  

This Licence is issued subject to the provisions of the Rules, as amended from time to 
time. 

Article - 3 
Generation Facilities  

(1) The location, size, technology, interconnection arrangements technical limits, 
technical functional specifications and other details specific to the generation 
facilities of the licensee are set out in Schedule - Ito this Licence. 

(2) The net capacity of the generation facilities is set out in Schedule - II hereto. 

(3) The Licensee shall provide the final arrangement, technical and financial 
specifications and other details specific to generation facilities before 
commissioning of the generation facilities. 

I 



Paktunkhwa Energy Development Organization (PEDO) 
Generation License 

Balakot Hydropower Project 
District Mansehra 

Article - 4 
Term  

(1) The Licence is granted for a term of thirty (30) years after the commercial 
operation date. 

(2) Unless revoked earlier, the licensee may, ninety (90) days prior to the expiry 
of the term of the licence, apply for renewal of the Licence under the Licensing 
(Application and Modification Procedure) Regulation, 1999. 

Article - 5 
Licence Fee 

The Licensee shall pay to the Authority the Licence fee in the amount and manner and 
at the time specified in the National Electric Power Regulatory Authority (Fee) Rules, 
2002. 

Article - 6 
Tariff 

The Licensee shall charge from its consumers only such tariff which has been 
approved by the Authority. 

Article - 7 
Competitive Trading Arrangement 

(1) The Licensee shall participate in such measures as may be directed by the 
Authority from time to time for development of the Competitive Trading 
Arrangement. The Licensee shall in good faith work towards implementation 
and operation of the aforesaid Competitive Trading Arrangement in the 
manner and time period specified by the Authority: 

Provided that, any such participation shall be subject to any contract entered 
into between the Licensee and another party with the approval of the 
Authority. 

(2) Any variation and modification in the above-mentioned contracts for allowing 
the parties thereto to participate wholly or partially in the Competitive 
Trading Arrangement shall be subject to mutual agreement of the parties 
thereto and such terms and conditions as maybe approved by the Authority. 

2 



Paktunkhwa Energy Development Organization (PEDO) 
Generation License 

Balakot Hydropower Project 
District Mansehra 

Article -8 
Maintenance of Records 

For the purpose of sub-rule (1) of Rule 19 of the Rules, copies of records and data 
shall be retained in standard and electronic form and all such records and data shall, 
subject to just claims of confidentiality, be accessible by the authorized officials of the 
Authority. 

Article -9 
Compliance with Performance Standards 

The Licensee shall conform to the relevant NEPRA rules on Performance Standards 
as may be prescribed by the Authority from time to time. 

Article - 10 
Compliance with Environmental Standards 

The Licensee shall conform to the environmental standards as may be prescribed by 
the relevant competent authority from time to time. 

Article - 11 
Provision of information 

(1) The obligation of the licensee to provide information to the Authority shall be 
in accordance with Section 44 of the Act. 

(2) The licensee shall be subject to such penalties as may be specified in the 
relevant rules made by the Authority for failure to furnish such information as 
may be required from time to time by the Authority and which is or ought to 
be or have been in the control or possession of the licensee. 

3 



Paktunkhwa Energy Development Organization (PEDO) 
Generation License 

Balakot Hydropower Project 
District Mansehra 

Schedule - 1 

It contains the following information / drawings / sketches relating to the Power 
Plant Equipment and related System which are attached here with: 

Plant Details 
• General Information 
• Plant Configuration 
• Fuel Details 
• Emission Values 
• Installed Capacity 
• Derated Capacity 
• Expected Life 
• Operation Record 
• Cooling System 
• Plant Characteristics 
• Other details specific to the generation facility of the licensee such as: 

o Technical Limits of the Plant 
o Site Plan of Balakot Power Plant 
o General Layout of entire Balakot Power Plant 
o Interconnection Arrangements with National Grid 

Plant Details  
1. General Information 

• Name of Applicant: Paktunkhwa Energy Development Organization (PEDO), 
Balakot Hydropower Project. 

• Address of the registered office: PEDO House,38-B2, Phase-5, Hayatabad, 
Peshawar 

• Plant Location : Balakot, District Mansehra, Province of Khyber Pakhtunkhwa. 

• Type of Facility: Run of River Hydropower Project. 

2. Plant Configuration 

• High Head Hydropower turbines 

• Capacity of the Power Plant (Net Power Output) 

• Type of Technology: High Head Hydropower 

• Number of Units / Capacity-: Three units / 100 MW each 

• Power Plant Make and Model -Francis turbine and vertical shaft Generators 

• Commissioning Date ----13 Sep.2026 

4 



3. 

Paktunkhwa Energy Development Organization (PEDO) 
Generation License 

Balakot Hydropower Project 
District Mansehra 

Fuel Details 

• Type of Fuel: Hydropower Project 

• Fuel (Imported / Indigenous) NA 

• Fuel Supplier NA 

4. Emission values 

• SOx  NA 

• NOx  NA 

• Co  NA 

PM1O  NA 

5.  Installed Capacity -300 MW 

6.  Derated Capacity No Derating as compared to ISO 

7.  Expected Life of the Facility  30 years 

8.  Operation Record  
commissioned by Sep 2026. 

New Plant to be 

9.  Plant Characteristics 

• Generating Voltage  18 KV 

• Frequency  50 Hz 

• Power Factor  Leading 0.90 & Lagging 0.85 

• Automatic Generation Control  No 

• Ramping Rate  5 minutes 

• Alternative Fuel  No 

• Auxiliary Consumption  3 MW (1% of installed capacity) 

Time required to Synchronise  10 minutes 

5 



Paktunkhwa Energy Development Organization (PEDO) 
Generation License 

Balakot Hydropower Project 
District Mansehra 

SCHEDULE -II 

The Net Capacity of the Licensee's Generation Facility 

• Gross Installed Capacity of the Plant (ISO)  300 MW 
• De-rated Capacity of the Plant  297 MW 
• Auxiliary Consumption of the Plant  3 MW 
• Net Capacity of the Plant  297 MW 
• Construction Period  60 months 
• Expected date of Commercial Operation of the Plant - Sep 2026 

Note: These are indicative figures provided by the Licensee. 

The Net Capacity of the Plant available for dispatch to Power Purchaser will be determined 
through procedures contained in the EPC Agreements or Grid Code 

Jnterconnection Arrangement with National Grid for Power Dispersal of the 
Plant 

The interconnection scheme for the Power dispersal from Balakot Hydro Power Plant 
would be through 132 kV transmission Line to PESCO, Grid station namely Balakot 
City Grid Station and Mansehra (NEW) Grid Station, and though 500 KV transmission 
line (as Loop-in and Loop-out arrangement) between Suki Kinari HPP and Switching 
Station at Maira. 

6 



PEDO 
PAKHTUNKHWA ENERGY DEVELOPMENT ORGANIZATION 

GOVERNMENT OF KHYBER PAKHTUNKHWA 

PROSPECTUS 

300 MW BALAKOT HYDROPOWER PROJECT 

BALAKOT HYDROPOWER CONSULTANTS 

A JOINT VENTURE OF: 

Ccsstat 

OFFICE: House 1-A (hF). Railway Road. University Town. Peshawar. Khvber Pakhtunkhwa. Pakistan. Tel: +9291 260 1188 



. PROSPECTUS 
1. PEDO Introduction 

Khyber Pakhtunkhwa Province of Pakistan is blessed with huge hydropower potential. This potential 
remained focus of interest to private investors and international funding agencies. Most of the hydel 

projects of Pakistan including Tarbela and Warsak hydropower stations are located in KP. 

Pakhtunkhwa Energy Development 

Organization (PEDO), since its 
inception in 1986, has been 

instrumental in identifying and 
exploiting hydel potential in Khyber 

Pakhtunkhwa. The organization is 

under the administrative control of 

Energy and Power Department of 

Provincial Government and is 

governed by the Board of Directors. PEDO has so far identified a number of promising hydel potential 

sites of more than 6000 MW capacity, which can be developed in a systematic manner either through 

Public sector or Private sector. 

Objectives of the Organization 

• Prepare comprehensive plan for development of the power and energy resources of 

the province. 

• Frame schemes related to Generation, Transmission and Distribution of power, 

construction, maintenance and operation of powerhouses. 

• Advisory body for the Government of KP in power sector matters regarding hydropower 

development. 

• Conducting feasibility studies, surveys of hydel potential sites etc. 

• Implementation of Provincial Hyde-I Power Policy to promote private sector investment 

in generation, transmission and distribution of power. 

Role of PEDO 

The Provincial Government has entrusted a dynamic role to PEDO, which is mainly oriented towards 

private sponsors participation in power sector projects besides developing projects in public sector. 

PEDO has established a dedicated Directorate to provide one window facility to private sponsors. 

iii. PEDO Organization 

A Board of Directors under the chairmanship of the Chief Minister of Khyber Pakhtunkhwa governs 

the affairs of PEDO. The members include Additional Chief Secretary, Secretary Finance, Secretary 

Energy and Power and Chief Executive Officer PEDO. The head office of the Organization is Situated 
at Peshawar. A copy of the organogram of PEDO is given with this introduction. 



1.1 Achievements by PEDO 

PEDO, with the assistance of GTZ (German Agency for Technical Cooperation), has compiled a 
Master Plan for rural electrification in the Northern mountainous areas of KP with particular emphasis 
on those areas which were not connected to the National Grid System. The Master Plan entails a total 

potential of more than 6000 MW that has been identified for public and private sector development. 

The hydropower potential sites are mainly located in the Northern districts of K.P i.e. Chitral, Dir, Swat, 

lndus Kohistan and Mansehra. 

i. Small Hydel Potential Sites 

The Master Plan envisages small scale potential sites having total capacity of about 240 MW, 

comprising 53 hydel potential sites. These sites are suitable for regional supply to isolated 

communities in the mountainous areas of KP. The district wise breakup of sites is as follows: 

Sr. No. Region Nos. of Sites Power Potential (MW) 

I Upper Chitral 12 80 

2 Lower Chitral 10 68 

3 Kohistan 4 6 

4 Swat 5 5 

5 Mansehra\Vest 2 19 

6 Kaghan Valley 3 13 

7 Dir 17 50 

TOTAL: 53 241 

ii. Medium /Large Hydropower Systems 

During field investigations, some very attractive sites of medium and large hydropower potential were 

also identified by PEDO. 

Sr. 
No. 

Name of Project I Location 
Capacity 

(MW) 
Remarks 

1. 
Kandiah System, Kohistan 
a. Karang Scheme, 454 MW 
b. Kaigah Scheme, 548 MW 

1002 
Private sector is developing 
these sites under Federal 

Power Policy 

2 • 

Swat System, Swat 
a. Upper Scheme Al, 101 MW 
b. Middle Scheme BI, 410 MW 
c. Lower Scheme Cl, 148 MW 

659 -do- 

• 

Spat-Gah, Kohistan 
a. Upper Scheme 200 MW 
b. Middle Scheme 550 MW 
c. Lower Scheme 500 MW 

1250 
WAPDA has undertaken the 

feasibility study through 
KfW, Germany 

Chor Nala System, Kohistan 
a. Scheme C-lI, 700MW 
b. Scheme C-L 650 M\V 
c. Scheme K-lI, 150MW 

1500 -do- 

5. 
Kunhar River System, Mansehra 
a. Naran, 215 MW 
b. Suki Kinar, 840 NW 

865 
Private sector is developing 
these sites under Federal 

Power Policy 



iii. Feasibility Studies Completed 

Out of the identified sites, PEDO has completed feasibility studies of the following potential sites. 

These schemes are in various stages of implementation. 

Sr. 
No. 

Project I Location 
Capacity 

(MW) 
Remarks 

1. Daral Khwar HPP, Swat 36 Construction completed 

2. Ranolia HPP, Kohistan 17 -do- 

3. Pehur HPP, Swabi 18 -do- 

4. Summar Gah HPP, Kohistan 28 Suitable for private sector 

5. Batal Khwar HPP, Swat 8 Suitable for private sector 

6. Matiltan HPP, Swat 84 Under construction stage 

7. Khan Khwar HPP, Besham 72 
Picked up by WAPDA for 

implementation 8. Duber Khwar HPP, Kohistan 130 

9. Allai Khwar HPP, Batagrarn 120 

1.2 Hydropower Projects Completed 

PEDO, after successful completion of following four small and medium size hydel projects with its 
own resources is planning to launch number of small, medium and large hydropower projects in view 

urgency for combating energy crises in the country. 

Projects Completed by PEDO 

Sr. No. Name of Scheme Location Capacity in MW 
Malakand-Ill HPP Malakand 81 

ii Pehur HPP Swabi 18 
iii Shishi HPP Chitral 1.8 
iv Reshun HPP Chitral 4.2 
v Ranolia HPP Kohistan 17 
vi Daral Khwar HPP Bahrain, Swat 36.6 
vii Machai HPP Mardan 2.6 

Total Installed Capacity 161.2 

These projects are not only contributing towards the reduction in load shedding but also generating 
annual revenue of Rs. 2 to 3 billion for the province. 

Besides the above completed Hydropower Projects, PEDO is implementing following projects with 
the assistance of Asian Development Bank (ADB) for the development of Hydropower Potential in 
Khyber Pakhtunkhwa Province which will be completed within three years; 

Malakand-Ill HHP 81 MW 



Pehur HPP 18 MW 

Daral Khwar HPP 36.6 MW 

Machai HPP 2.6 MW 

Projects under construction: 

Sr.No Name of Scheme Location Capacity in MW 
I Karora HPP Shangla 11.80 
ii Jabori HPP Mansehra 10.20 
iii Koto HPP Dir (Lower) 40.8 
iv Matiltan HPP Swat 84 
v Lawi HPP Chitral 69 
vi Balakot HPP Mansehra 300 

Total Capacity 515.8 



Karora HPP 11.80 MW 

Jabori HPP 10.20 MW 

A view of Under Construction Projects as shown in below: 

Matiltan HPP 84 MW 

Koto HPP 40.8 MW 



The Honorable Chief Minister has issued special directives for the implantation of hydel projects to 

address the acute energy crises in the country. In this regard, PEDO prepared all ACTION PLAN which 

has been approved by the Provincial Government of Khyber Pakhtunkhwa, under which following 

project are under construction/tendering stage. 

In addition to construction projects, PEDO has also completed feasibility study of 13 Hydel Power 

Projects with potential of 1322 MW under the same ACTION PLAN. The construction of these projects 

will be achieved during the period 2011-2021. 

Projects in Feasibility Studies Stage 

Sr.No Name of Scheme Location Capacity in MW 

1 Gahrit-Swir Lasht HPP Chitral 377 

2 Jamshail-Toren More HPP Chitral 260 

3 Toren More — Kari HPP Chitral 350 

4 Laspur Marigram HPP Chitral 230 

5 Arkari Gol HPP Chitral 99 

6 Istaru-Buni HPP Chitral 72 

7 Mujigram Shogo HPP Chitral 64.26 
8 Barikot Patrak HPP Dir 47 
9 Patrak Shringal HPP Dir 22 
10 Shigo Kach HPP Dir 102 

11 Ghor Band HPP Shangla 20.6 

12 Nandihar lIPP Batagram 12.3 

13 Naram Dam HPP Mansehra 188 

14 Shushai-Zhendoli HPP Chitral 144 

15 Shogo Sin HPP Chitral 132 
16 Batakundi HPP Mansehra 99 
17 Gabral Kalam Swat 88 
18 Kari Mushkur HPP Chitral 495 

Total Installed Capacity 2802.16 

In order to facilitate the private sector, PEDO has also conducting Pre-Feasibility study of 10 raw sites 

in various districts of Khyber Pakhtunkhwa province having capacity and these sites have been 

offered to private sector for development. 
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2 Salient features of the Balakot HPP are given below: 

1. Hydrology and Design Flows 
River Kunhar 

Catchment area at dam site (km2) 1939 

Design Flood (m3/s) T= 10 000 years 3500 

Probable Maximum Flood (m3/s) 5000 

2. Reservoir 

Normal Operation Level (NOL) 1288.0 

Minimum Operation Level (MOL) 1283.0 

Surface area (at MOL) (km2) 0.28 

Length of Reservoir (at NOL) (km) 2.20 

Gross storage capacity (at NOL) (x106  m3) 3.56 

Live storage (at NOL) (x106  m3) 1.20 

3. Dam Structure 

Type Concrete Gravity Arch 

Dam crest elevation (masl) 1292.0 

Maximum height above river bed (m) 35.0 

Maximum height above foundation (m) 58.0 

Crest length (m) 130.0 

4. Spillways and Low Level Outlets / Flushing Sluices 
Upper Gated Ogee Crest Spillway + 

Spillway type 
low level Gated Spiliway 

Upper spillway crest elevation (masl) 1278.0 

Low level spillway invert elevation (masl) 1258.0 

5. Sediment Management 

Solution
Sediment Bypass Tunnel (SBT) + 
Flushing Outlets 

SBT type
Gated Intake followed by Archway 
Tunnel 

Tunnel length (m) 650 

6. Headrace Tunnel 
Circular concrete lined (8.0 m inner 

Tunnel section 
diameter) 

Length up to surge tank (m) 9137 

Tunnel slope (%) 0.56% 

7. Upstream Surge Shaft 

Type concrete lined circular surge shaft 

Internal diameter (m) 14.5 

Surge shaft height (m) 122 

Surge shaft bottom elevation (masl) 1220.0 



8. Pressure Tunnel/Shaft and Penstock 
Pressure tunnel/shaft main section type 
and size 

Pressure tunnel/shaft length (m) 

Penstock length (m) 

9. Powerhouse and Substation 

Powerhouse type 

Main cavern general dimensions (LxWxH) 
(m) 

Turbine type 

No. of units 

No. of generators 

Transformer / Substation type 

Transformer cavern general dimensions 
(LxWxH) (m) 

10. Downstream Surge Shaft 

Type 

Internal diameter (m) 

Surge shaft height (m) 

Surge shaft bottom elevation (mas!) 

11. Tallrace 

Type 

Tunnel section 

Length up to the final transition section (m) 

Length from transition to outlet (m) 

12. Power and Energy 

Gross Head (m) 

Design Net Head (m) 

Installed plant capacity (MW) 

Mean annual energy (GWh) 

13. Project Access Facilities 

Access road to dam and related structures 
(length) 

Access road to sediment by-pass tunnel 
(length) 

Steel lined circular cross section (5.6 m 
internal diameter) 

152 

88 

Conventional underground cavern 

71 x 20 x 34 

Francis 

3 

3 

Underground cavern (adjacent to the 
main powerhouse cavern) 

88 x 14 x 20 

concrete lined circular surge shaft 

3 

244 

1055.0 

Circular tunnel with transition to an 
archway section at the final length and 
Outlet portal 
Circular concrete lined (8.0 m 
diameter) 

1515 

50 

229.0 

217.6 

300 (at the generator) 

1143 (average of 55 years) 

550 m (from Sharan Road, connection 
to National Highway N-15 at the left 
side of Kunhar River, nearby Paras 
village) 
440 m (from dam bridge deck up to 
sediment by-pass tunnel intake) 



3 Proposed Investment: 

Balakot HPP will be financed by Asian Development Bank (ADB) and Asian Infrastructure 
Invest Bank (AIIB). Of the total financing amount of USD580 million, ADB will provide USD 
300 million while AIIB will provide USD 280 million. 

4 Social & Environmental impact 

Study Area 

The selection of the Study Area for the EIA considered environmentally sensitive receptors 

that are most likely to be impacted by the Project's development activities during 

construction and operation. For assessment of cumulative impacts, the Study Area was 
selected to be large enough to allow the assessment of the Valued Ecosystem 

Components (VECs) that may be affected by the Project activities. 

Policy and Legal Framework 

The EIA process and the environmental and social performance of the Project will be 

governed by the policies of the GoP, the laws of the Government of KP, and international 

environmental agreements to which Pakistan is a party. The Project is following ADB's 
guidelines as ADB is a lender. 

Overview of the Physical Environment 

1. Topography 

The relief in the catchment of the dam varies from 629 m amsl to 5,199 m amsi. The dam 

site is at an elevation of 1,257 m amsl and the powerhouse site at an elevation of 1,316 
m amsl. 

2. Land Use and Cover 

The land use distribution is demarcated as per the Socioeconomic Zones within the 

Socioeconomic Study Area. Pine and scrub forests cover the majority of the area (59% of 

the total zones combined) followed by agricultural intensity (26%). Density of built-up area 

is low about 8% and same is the percentage of water bodies in the Study Area. 

3. Geology, Soils and Seismicity 

i Tectonics 

The Project lies along a major and active continental margin, at the confluence of Eurasian 

and Indian Plates that has resulted in the Himalayan orogeny. The Project area has been 

affected considerably by tectonics which has produced some prominent faults like the 
Main Boundary Thrust (MBT), the Panjal Thrust, and the Himalayan Frontal Thrust (HFT). 

MBT passes along the right bank of the Kunhar River, while the powerhouse area and 

headrace tunnel run parallel on the left bank. This fault is about 2.4 km west of Kunhar 

River at the dam site. The maximum distance of headrace tunnel from MBT is about 

4.64 km. It continues in a southern direction through the rock formation some 2 km away 
from the powerhouse site. 



ii Earthquakes and Seismicity 

Earthquakes occur very frequently in the Project area, which is within a highly seismically 
active area. Several regional faults, which are some of the most active faults in the 

Himalayas, pass through the close vicinity of the Project site. The area is known for recent 
seismic events including 2004 Paras Earthquake of magnitude 5.2 and 2005 Earthquake 
of magnitude 7.6. 

The peak ground acceleration (PGA) with 10% probability of exceedance in 50 years (475-
year average return interval) is reported and is between 1.6 meter per second squared 
(mis2 ) and 2.4 rn/s2  at the Project site as per Global Seismic Hazard Assessment Project 
(GSHAP). 

According to the revised Building code of Pakistan with Seismic Provision (PBC, 2007) 

the Project location is classified under seismic Zone 4 for which the Project is required to 

withstand a PGA greater than 0.32g (3.2 m/s2). 

iii Lithology 

The Project is located in rocks belonging to Murree Formations. The Murree Formation is 

of early Miocene age, and consists of dark red to purple and greenish grey sandstone and 
siltstone, purple to reddish brown shale, mudstone and lenses of conglomerates. These 

rocks are exposed at the dam site and consist of alternate beds of sandstone and shale. 

Structurally, the formation shows a high degree of compression in the form of tight folding 

with repeated faulting and fracturing. At places, it shows open broad folds which have 

been weathered into steep ridges and valleys with a succession of cliffs and steep slopes. 

The Murree Formation exposed in the Balakot area represent as last stages of Neo-Tethys 

and the beginning of Siwalick system in the area which is indicated by sandstone and 
shale deposits. 

iv Soils 

The soils of the Project area are composed of piedmont alluvial deposits, where upper 

layer of the plain/leveled land consists mostly of silty clay loam soils, rich in organic matter 

content. The subsurface strata are generally sandy loam with gravel. The soils of the hill 

slopes consist mostly of thin layered sandy loam soils, underlain by rocks or gravelly 
materials. The valley terraces in-between the mountains are very fertile and used for 

intensive cropping, while, the hill slopes are used for forest vegetative cover. 

4. Climate 

A regional climate overview was established using available data from Balakot weather 

station. This is the nearest Pakistan Meteorological Department (PMD) weather station to 

the Project. The climate analysis of Study Area was carried out based on climatic normal 
(1961 — 1990) developed by PMD and by classifying it into different seasons as follows: 

i Summer (mid-March to mid-June) 

Characterized by high temperatures, moderate rainfalls with moderate humidity and high 
speed-winds. 



ii Summer Monsoon (mid-June to mid-September) 

The summer monsoon, hereafter referred to as the Monsoon, is characterized by high 
temperatures (although milder than the summer), significantly high rainfalls with high 

humidity and moderate speed-winds, slightly lower than summers. 

iii Post-Monsoon summer (mid-September to mid-November) 

Characterized by moderate temperatures, low rainfalls with moderate humidity higher than 

summers, as the humidity again reduces after monsoon and low speed-winds. 

iv Winter (mid-November to mid-March) 

Characterized by very low temperatures, moderate rainfalls, with an increasing amount of 

rainfall at the end of the winter, with relative humidity greater than post-monsoon summer 

and moderate speed-winds. 

Climatic normal data for the time period of 1961 — 1990 was compared with more recent 

data from 1991 — 2011 for temperature and precipitation. Climatic normal are based on 

30-year period and developed by the PMD. The following conclusions can be drawn: 

Temperature: There is slight variations in temperature observed in recent data as 

compared to climatic normal. The increase in mean temperatures in recent years 

is 0.2 °C. This shows that overall temperature is increased at the Project site. 

Rainfall: The amount of rainfall only increased in the months of January, June and 

September by an amount of 1 mm, 3 mm and 29 mm, respectively. However, in 

the rest of the months the amount decreases. The decrease in annual amount of 

rainfall is 175 mm. 

Possible reasons for the change in weather parameters may be because of climate change 

or urbanization, which can explain increased temperatures and decreased amount of 

rainfalls. 

5. Water Resources 

Water resources in the area consist of surface water including rivers and nullahs and 

groundwater including springs and boreholes. 

i Regional Hydrology 

The Dam and Powerhouse are located on the Kunhar River. The Kunhar River originates 

from the glaciers above Lulusar Lake in the Kaghan Valley of KP. Glaciers of Malka Parbat 
and Makra Peak and the waters of Saiful Muluk Lake feed the river. It passes through 

Jalkhand and meets Jhelum River at Rarra. The drainage area of the river is 2,535 km2, 

with elevation ranging from 600 to 5,000 m. Itis one of the biggest tributaries of the Jhelum 
River Basin and the only main tributary situated entirely in Pakistan's territory. Snowmelt 

from the Kunhar Basin contributes 65% of the total discharge of the Kunhar River and 20-

40% of the Jhelum River at Mangla. 

The Kunhar River has two temperature regimes; upstream of Kaghan the water is cooler 

with average summer temperatures of 8-10 °C and downstream of Kaghan temperatures 
are higher and near 12-13 °C. The Jhelum River at its confluence with the Kunhar has a 



temperature of 16-17°C and the cooler waters of the Kunhar have a moderating influence 
on the Jhelum. 

ii Dam Site Hydrology 

The hydrology at the dam site is typical of Himalayan rivers, characterized by peak flows 
in the month of June associated with melting of snow at higher elevations in the catchment, 

followed by declining flows in the summer supported by monsoon rainfall and continuing 

snowmelt in the months of July and August. The dry or low flow winter season typically 
extends from October through February when the flows are reduced to the order of one 
sixth of peak in the month of June. 

iii Community Water Supply Census 

A census was carried out to map the community water resources for villages near Project 

facilities. A 500 m buffer around the underground headrace tunnel in the uphill direction 

and up till the Kunhar River in the downward direction was demarcated for the survey to 

account for the distance to which the impact of the tunnel on groundwater might possibly 
extend. 

During survey, a total of 70 springs were identified and characterized within the hydro 

census area. Of the 70 springs, 1 went dry completely and did not used after the 2005 

earthquake. 

Based on the pH and electrical conductivity of the springs sampled the water is fresh and 

potable. The total number of households relying on the springs within the area covered by 

the hydro census is 1,905. The springs are the sole supply for the majority of households 

for potable water. 50% of active water sources are used to supply drinking water to 

livestock as well. This is in line with the socioeconomic surveys and discussions during 

the surveys across the Study Area, where it was reported the drinking water supply is 

largely, given some exceptions, from springs, and, given some exceptions, the livestock 

do not typically venture close to the river to drink river water, and are therefore, also reliant 
on spring water. 

Small tanks are typically built around springs to store water, and act as constant head for 

water supply pipelines, or such that communities can manually draw water from the tank. 

iv Demand for River Water for Other Uses 

River water is not used for irrigation as the slopes on the river bank are steep, cost of 

pumping water to agricultural lands located at elevations above the river is high, and 

agriculture depends on rain and water available from streams flowing down the mountain 

slopes. There is no large or medium scale industry that depends on water, and level of 

industrialization is very low. River water is not suitable for drinking as it is contaminated 

by fecal coliform, and communities use water from springs for drinking purposes. Livestock 

is also mainly dependent on spring water and water from open mountain streams flowing 

down the slopes. River water can be turbid in seasons and use of river water by livestock 

is limited to a relatively small fraction of total households that are located close to the river. 

These uses are insignificant in comparison to the total flow of the river. Quantification of 

river water use was therefore not considered to be necessary. Identifications of community 



sources of drinking water, mainly springs, that could be potentially impacted by the project 

was carried out in detail and is described in the previous section. 

v Water Quality 

Water quality samples from Kunhar River and community springs were collected and 
analyzed for establishing baseline conditions for surface and groundwater. 

Key observations on the basis of the results are as follows: 

• All the water quality parameters (with the exception of microbiology) are within 

NEQS and WHO drinking water standards. 

• All river and tributary water samples were found bacteriologically contaminated 

and unsatisfactory for drinking due to fecal contamination. Of the two springs 

tested, one contained bacteriological contamination while the other was 

satisfactory for drinking. 

• Fifteen metals were analyzed for metal content and are found within permissible 

levels for drinking water NEQS. However, reported aluminum value at one location 

W4 (Talhatta gauging station, Kunhar River) is highest among all samples and is 

exceeding both the NEQS and WHO standards. This can be attributed due to 

higher colloidal particles in river water. 

• No major differences were found within the water quality at all sampling locations. 

6. Ambient Air Quality 

The ambient air quality was measured for respirable particulate matter (PM), sulfur dioxide 

(SO2) and oxides of nitrogen (NOx). Air quality sampling was carried out at four different 

locations in the Study Area between March 19 and May 8, 2017. 

Key observations on the basis of the results are as follows: 

• The annual and 24-hour concentrations of SO2, NOR, NO2  and NO comply with 
both the NEQS and lF-EHS limits. 

• The 24-hour PM10  concentration comply with both the NEQS and IFC-EHS limits 
at all sampling locations. The 24-hour PM2.5  concentration exceeds the NEQS at 
all sampling locations however, it complies with IFC-EHS interim target 1 at all 

locations except at A4 (Balakot town) where it exceeds both the NEQS and IFC-
EHS limits. 

• The concentration of all pollutants at A2 (near dam site) are lowest among all 
sampling locations. 

7. Traffic 

Traffic baseline is prepared to assess the current traffic conditions on the road route that 

will be used for the Project related transportation of services during construction and 

operation of the Project. The objectives of the traffic study are to document present traffic 

situation, identify existing road capacity, bottle necks (congestion points) and potential 

impacts due to the Project traffic during construction and operation. 



Traffic counts were conducted at four locations. At the counting site, two people were 
stationed for daytime and two for nighttime to separately count the daily traffic in both 
directions. The traffic count was recorded over a 24-hour period on a weekday (May 4, 

2017) and a weekend (May 7, 2017). 

Key findings of the traffic count are presented below: 

• There was an increase in traffic over the weekends for points Ti - Paras (about 25 
to 30% more vehicles) and T2 - Sendori (50% increase in vehicles heading to 

Balakot town) as they are on the transit route to tourist locations. 

• Although the morning peak (9 am) shows a significant drop over the weekends at 

T3 - Balakot market and T4 - Balakot (from 700-800 vehicles to 500-600 vehicles), 

the traffic volumes are still generally higher on the weekend with steady flows 

throughout the day. 

8. Noise Levels 

Noise measurements were taken at four locations considered representative of the nearby 

receptors of possible noise pollution from the Project. 

Key findings of the noise measurements are presented below. 

• Small Town: Noise levels in both the small towns of Paras (Ni) and Sangar (N3) 

are well within NEQS noise limits and within IFC-EHS limits for most hours other 

than early morning hours in Paras where the nighttime limits are crossed. 

• Large Town: The noise levels at N4, which was located within the market of 

Balakot Town were high and exceed both daytime and nighttime NEQS and IFC-

EHS limits. Natural sources such as wind (of which the speed went up to 5.4 m/s 

during sampling) and river noise may also have contributed to the high noise 

levels. 

• Forests: Noise levels at powerhouse site (N2) are steady throughout the day and 

night at around 50 dbA as there are no varying anthropogenic sources of noise in 
the area. Constant sources of noise include noise from the river and wind. 

9. Overview of Biodiversity Values 

i Aquatic Biodiversity 

The main aspects of the aquatic biodiversity in the Aquatic Study Area include the fish 
fauna, macro-invertebrates, and riparian vegetation. 

ii Overview of Fish Fauna in Jhelum River 

The long-distance migratory species Alwan Snow Trout Schizothorax richardsoni as well 
as the Himalayan Catfish Glyptosternum reticulatum and Kashmir Hilistream Loach 
Triplopysa Kashmirensis are widely distributed species and found in the Kunhar River 

upstream and downstream of proposed Project. The species Nalbant's Loach Schistura 
nalbanti, Stone Barb Schistura alepidota, Arifs Loach Shistura arifi and Flat Head Catfish 
Glyptothorax pectinopterus are mainly found in Kunhar River and tributaries downstream 
of the proposed Project dam but they are also recorded from few places upstream. The 



species Kunar Snow Trout Schizothorax labiatus is exclusively found in Kunhar River 

downstream of the proposed dam site. They tend to migrate in summers towards upper 
parts of the river. Two introduced species Brown Trout Salmo trufta fario and Rainbow 

Trout Oncorhynchus mykiss are found exclusively upstream of the proposed dam. These 
two are cold water species and of high food value. There is an extensive raceway culture 
of Rainbow Trout in the areas upstream and downstream of the proposed dam. Alwan 

Snow Trout (both upstream and downstream of the dam) and Kunar Snow Trout (mostly 

downstream of the dam) are two other species of food value. They are not cultured but 

are captured from the river. 

A total of ten species have been reported from the Kunhar River based on the surveys 

carried out in February 2017 and May 2017 as a part of this study, in July 2016 as a part 

of the Biodiversity Strategy for Jhelum Poonch River basin — Preparatory Phase, and 

advice from Dr Muhammad Rafique, a fish expert with the Pakistan Museum of Natural 

History (PMNH). Out of these, one species is a long-distance migratory species and two 

are endemic to the Jhelum Basin. 

iii Migratory Fish Species 

Based on the surveys carried out in July 2016 and February and May 2017, the Aquatic 
Study Area contains one long distance migratory species, the Alwan Snow Trout 

Schizothorax richardsonii. The species is listed as Vulnerable on the IUCN Red List. 

iv Endemic Fish Species 

There are two fish species endemic to the Jhelum Basin, found in the Aquatic Study Area 

the Nalbant's Loach and the Kashmir Hillstream Loach. The ranges for these species are 

shown in Error! Reference source not found. and Error! Reference source not found.. The 

Nalbant's Loach prefers shallow water, mainly riffle habitat in tributaries. Damming will 

alter its habitat irreversibly causing drastic population declines. The Kashmir Hillstream 

Loach prefers shallow riffles and spawns in side channels. A Critical Habitat Assessment, 

carried out as part of the Ecology Baseline, determined that the Project is located in Critical 

Habitat based on the population of the endemic species in the Discrete Management Unit 

(DMU) defined for the Critical Habitat Assessment of the Project. 

v Macro-invertebrates 

Based on surveys carried out for the EIA the most abundant macro-invertebrate taxa 
reported include Baetis sp. followed by Rhithrogena sp.. Abundance was found to be 
highest upstream of Paras village. Species richness was found to be the same throughout 

the Aquatic Study Area. 

vi Riparian Vegetation 

The dominant species include Parthenium hysterophorus. Conyza Canadensis and 
Rumex dissectus. Vegetation cover was reported as ranging between 1.48% and 0.52%, 

average plant count was 27.5 and floral diversity was reported as 3.25 species per 

Sampling Location. One of the dominant plant species in the Riparian zone is the invasive 
species Parthenium hysterophorus. 



vii Overview of Socioeconomic Environment 

Rural settlement surveys were undertaken in selected settlements with river dependence 
or within 1 km of Project facilities. Detailed interviews were conducted with key informants 
to gather information on each settlement's social and economic setup, with focus on 
infrastructure and livelihoods. 

A total of 31 settlements were surveyed during the field work, ranging in size from 3 

households to 1,500 households. Both the right and left banks of the river are almost 
similar in terms of settlement distribution and size, and the average households per 

settlement in all zones is 128. The average household size in the Socioeconomic Study 

Area is 6.2 individuals, with a minimum of 3.5 and a maximum of 10. 

People in the pastoral communities within the Socioeconomic Study Area have a trend of 

seasonal migration, with one home close to the river and one at higher elevations. These 

communities move their livestock herds to higher elevations in the mountains for grazing 

during the summer. Migration into and out of the Socioeconomic Study Area was found to 

be insignificant over the past 7 years. 

People from 7 different casts are resident in the Socioeconomic Study Area, with Gujjar 

and Syed being the biggest groups. The predominant language is Hindko, however, Gojri 

is also widely spoken. Urdu, the language of communication is also understood 

everywhere especially amongst the youth. 

School enrolment for both boys and girls was found to be comparable at all levels, in fact 

enrolment of girls is actually higher in many cases. 

Most parts of the Socioeconomic Study Area have access to basic health facilities, such as 
pharmacies, lady health visitors/workers and dispensaries. No disease was reported as an 
epidemic, and as expected, the most common illness reported in the adult male and female 
populations was flu/fever. Other illnesses reported included dysentery, diabetes and 
jaundice. 

The settlements situated on the left bank of Jhelum River in the Socioeconomic Study 

Area are well connected as there is a road running along the river for its entire length in 
the area. Communities residing on the right bank are not as well connected, however 

suspension bridges and unsealed roads do connect them to major roads. 

Most surveyed settlements reported having access to a public potable water supply 

system consisting of a central water storage system, where water collects from a mountain 

spring and is supplied to the community via a pipeline up to a central point in the 

community. Almost all surveyed settlements also reported having access to spring water 
at relatively short distances. 

None of the settlements surveyed in the Socioeconomic Study Area are connected to a 

municipal sewage system. Most human waste is disposed of in septic tanks and all other 
wastewater eventually runs off into the Jhelum River. Most settlements surveyed reported 
access to pit latrines of some type. 



The three major fuel sources in the Socioeconomic Study Area include electricity, 
fuelwood and liquefied petroleum gas (LPG). Natural gas is not supplied in the area. None 
of the settlements are connected to the country's landline telephone network, however 

most of the area does receive a mobile phone signal. 

The Socioeconomic Study Area and surroundings are generally peaceful, and there are 

no major law and order problems reported. Police check posts are only present on main 
Kaghan Highway. Police check posts monitor incoming traffic to tourist areas, to determine 

purpose of visitors to the valley. 

Banks and markets are available mainly in Balakot city. Shops are present on main 
Kaghan Highway. The shops provide for the day to day needs of the local communities or 

to supply travelers and tourists. For major purchases all settlements in the survey area 

depends mainly on Balakot city, which is the hub of economic activity in the region. 

55% of the total employable population is employed while 25% are unemployed. The 
remaining are students, retired and others such as labor and small business operators. 

The major sources of income are private and government services and business while 
other significant livelihoods include wage labor, and work as skilled artisans. A significant 

portion of households in the Socioeconomic Study Area earn less than PKR 25,000 and 

can therefore be considered impoverished. 

The average landholding in all settlements ranges from 4 to 7 kanals per household. The 
largest landholding size was reported as 7.67 kanals. The main winter crop in all zones is 

wheat and the main summer crop is maize. Most agricultural land is rain fed with almost 

no dependence on river water for irrigation. The agricultural economy is purely 

subsistence in nature. 

Livestock commonly owned include bullocks/buffalos, cows and goats. Livestock owners 

often engage herders to rear goats, whereas poultry, cows and buffalo are reared at home. 

River dependent socioeconomic activities in the Socioeconomic Study Area were found 

to be quite limited. 

Sediment (sand, gravel and cobble) mining is carried out throughout the Study Area. The 

mineable sediment resource is being extracted to meet small-scale construction demand, 

involving construction and maintenance of local residential and commercial buildings as 

well as for roads. Miners in the Balakot area reported that the import of sediment varies 

from year-to-year depending on the status of construction industry. 

The mining techniques are crude, involving use of labor for dredging. No mechanical 

extraction was observed anywhere in the Study Area except Jagir (Thanda Mor) where 

sand is extracted through an excavator. The sand and gravel is mined using shovels and 

spades and is loaded onto animals and vehicles, from where it is transported to the 
roadside. 

Fishing for self-consumption was observed in the Study Area. Fishing as a business was 

not observed in any of the six zones except in Zone 5 at Balakot. Even here it was on a 
small scale to meet the local restaurant clientage. The fishing season lasts between six 
months through the year, depending on the fish species caught. 



Fuel wood is the main source of energy for domestic cooking and heating. Respondents 
reported that fuel wood is collected from the farmlands and dead-fallen trees in the forests. 
There is limited dependence on driftwood collected from the riverbanks as source of fuel 
wood except in settlements at the peripheries of Balakot where the river flows through 

more plain areas creating room for such activities 

Recreational dependence on the river was reportedly low in all the zones. During the 
survey the respondents did not cite riverside fishing, boating or picnics as a major 

recreational activity. However, the roadside hotel owners reported that riverside recreation 

was popular to certain extent among the tourists from other areas. 

viii Project Impacts 

A summary of Project impacts is presented in table below. 



Summary of Significant Impacts 

ID Aspect Impact Phase Stage Magnitude Timeframe Spatial Scale Consequence Probability Significance +1- 

I Aquatic 
Ecology 

Change in the Ecological Integrity 
through implementation of the BAP 

C 0 Init 
. . i 

+ 

(see Volume 2C of the ElA) . .. 

2 Aquatic 
Ecology 

Loss of riverine ecosystem due to 
inundation by Project Reservoir 

C 0 Init Intermediate - 

Res Intermediate . : - - 

3 Aquatic Degradation of the river ecosystem C, 0 lnit Intermediate - 
Ecology inthelowflowsegmentdownstream . - .....

. 
..... 

.. 
.............. 

of the Project dam Res Intermediate •. ., - 

4 Aquatic Degradation of the River Ecosystem C 0 iit Intermedte - 
Ecology Downstream of the Tailrace 

Res Moderate Intermediate + 

7 Terrestrial 
Ecology 

Project operation leading to animal 
disturbance, displacement and 

0 Init Minor Small Medium Possible Medium 
- ................................ 

decline Res Minor Medium Small Low . Possible Low - 

8 Ambient Air 
Quality 

Increase in ambient and ground 
level concentration of air pollutants 

C Init Moderate Medium Small 
Term 

Medium [Possible Medium 

from construction activities and .... .__ - .... 

vehicular movement may cause 
health impacts to the community. 

Res Minor Shortlerm Small Low Possible Low - 

9 Blasting and 
Vibration 

Vibration from blasting during the 
construction phase may disturb 

C Init Moderate Medium Intermediate 
-Term 

Medium Possible Medium - 

- 
local communities 

Res Minor Short Term Small Low Possible - Low - 

10 Blasting and Blasting may pose a health hazard C mit Moderate Short Term Intermediate High Possible Medium - 
Vibrationduetoflyingdebris. - .- - ........................- 

Res Minor 
........................................................... 

ShortTerm Small Low Possible Low - 
.-. .........-.- .................................................................................... -.----.,,, ......- -.-,..4 .- 

. 11 Hydrology Alterations of natural passage of C Init Moderate Intermediate Possible - 
and Water springs due to blasting for tunnels _ ...__•_ ....___•_ 

Quality may disrupt the water supply for 
mountain spring users. 

Res 
___ ....- .._.......... 

Minor Medium Intermediate Low Possible Low - 



ID Aspect Impact Phase Stage Magnitude Timeframe Spatial Scale Consequence Probability Significance +i- 

12 Hydrology 
and Water 

Use of local water resources for 
construction activities may reduce 

C Init Moderate Short Term Intermediate Medium Possible Medium - 

Quality the water availability for local 
communities. 

Res Minor Short Term Small Low Unlikely Low - 

15 Soil, 
-- .....-.-.--....-.+................................-.... ...........- ..........- ..........- ............ ......---,.... 

Contamination of soil as a result of C mit Moderate Medium 
...................................................................................................................................................... 

Intermediate Medium Possible Medium - 
Topography accidental release of solvents, oils 

. 

and Land and •  lubricants can degrades soil Res 
Minor Medium 

.... .......-............................................................................................................................ - 

Intermediate Low Unlikely Low - 

17 

Stability 

Soil, 

fertihtyandagncuituraiproductwity. 

Failure of spoil dumping sites 
-- . 

C 
.. 
lnit 

—. 
Moderate 

., 
Possible __________ - Intermediate 

Topography resulting in increased erosion and . 
and Land sediment load entering river. Res 

............... 
Moderate Medium Intermediate Medium Unlikely Low 

Stability Term 

26 Livelihood 
and Well- 
being 

Direct, indirect and induced 
employment at the local levels, 
resulting in increased prosperity and 
wellbeing due to higher and stable 
incomes of people. 

C, 0 Init 

Res 

Minor --- 
Moderate 

Medium 
. 

Possible 

. . 

Medium 

. + 

27 Livelihood 
and Well- 
being 

Increase in the stock of skilled 
human capital due to transfer of 
knowledge and skill under the 

C, 0 mit Minor 

Moderate 

Intermediate Medium Possible — 
Possible 

Medium - 
+ Res 

Project resulting in enhanced 
productivity of the local labor. 

28 Livelihood 
and Well- 

Increase in recreational and 
subsistence fishing due to increase 

C, 0 Init Minor Low Possible Low 
-  

being in catch of fish following creation of 
favorable habitats for the fish in the 

Res Minor Low Possible Low + 

KunharRiver 

29 Livelihood 
and Well- 

Loss of income from sediment 
mining due to change in pattern of 

0 Init ,:,:. .H 

. . 
- 

being sediment deposition following 
construction of the dam 

Res Minor Medium Small Low Possible Low - 



ID 

30 

Aspect Impact 

Livelihood Loss of assets and livelihood as a 
and Well-i result of land acquired for the 
being Project 

Phase 

0, C 

Stage 

Init - 

Magnitude 

. Minor 

Timeframe Spatial Scale 

Medium Small 

Consequence Probability 

. . 
. Low Possible 

Significance I- 

- 

Low - Res 

31 Socio- Increase in population due to in- C Init Moderate Medium Intermediate Medium Possible Medium - 
Culturalmigration of job seekers (in- ....................................-.................

_•••_......................................................................................... . 

Impacts migrants) leading to pressure on 
existing social infrastructure and 

Res Minor Medium Intermediate Low Possible Low - 

--. --- .............. .... ............................ .............. 

32 Socio- Disputes over distribution of Project C lnit Moderate Medium Intermediate Medium Possible Medium - 
Cultural employment within and between ___ ........ . _•_ 

Impacts Study Area inhabitants and the in- 
migrants resulting in social unrest 

Res F............__ Minor Short term Intermediate Low Possible Low - 

33 Socio- Potential social unrest in the Study C Minor Short term Small Low Possible Low 
Cultural 
Impacts 

Area due to conflicting socio-cultural 
norms amongst the inhabitants and 

..- ........................ 

34 Socio- Submergence of the graveyards C f1nit Moderate Medium Intermediate . Medium Possible Medium - 
Cultural ................................ 
Impacts fi Res Minor Short term Intermediate Low Possible Low - 

C: Construction (and pre-Construction); 0: Operation; lnit: Initial; Res: Residual; Duration: Short (less than four years), Long (beyond the life of the Project) 
Frequency: High (more than 10 times a year), Low (less than once a year) 



10. The Biodiversity Management Plan 

A Critical Habitat Assessment deduced that the Project is located in a Critical Habitat due to the 
presence of valued aquatic biological resources, including the restricted range or endemic fish species 

Nalbant's Loach Schistura Nalbanti and Kashmir Hillstream Loach Triplophysa kashmironsis. In 

addition, the Kunhar River provides habitat for the Alwan Snow Trout Schizothorax richardsonii which 

is migratory fish and listed as Vulnerable in the IUCN Red List. According to the International Finance 

Corporation's Performance Standard 6 (IFC PS6), in Critical Habitats 'Net Gain' is required for those 

values for which Critical Habitat has been designated. This can be done through the development of 
a biodiversity offset and/or, through the implementation of programs that could be implemented in situ 

(on-the-ground) to enhance habitat, and protect and conserve biodiversity.' This Biodiversity Action 

Plan (BAP) has, therefore, been prepared to support the corporate commitments of the Pakhtunkhwa 
Energy Development Organization (PEDO) for conserving biodiversity as well as to meet the 

requirements of lFCs PS6 and ADB's Safeguard Policy Statement 2009 for the Project. 

11. Spatial and Temporal Scope of the Biodiversity Management Plan 

The selection of geographic scope of the BAP has been defined to incorporate an area where 
biodiversity will be directly impacted by the Project. This area is defined as the Area of Management, 

and includes an impact zone of about 45 km length of river. The Area of Management includes the 

reservoir of the Project, 4 km upstream of where the Project dam will be constructed, and extends to 

5 km upstream of the Patrind dam but excluding the reservoir of Patrind HPP. The Area of 

Management also includes segments of the Barniali, Ghonul, Jalora, and Shisha Nullahs. 

Protection of the terrestrial ecological resources in the Area of Management has not been included in 

the BAP. This is because Project construction and operation impacts on terrestrial flora and fauna are 
not likely to be significant. In addition, there are no Protected Areas near the Area of Management. 

Any potential impacts on the terrestrial biodiversity will be mitigated and managed through the 
implementation of the Environment Management Plan. 

12. Proposed Conservation Measures 

The strategy and approach used for protecting the biodiversity includes the following: 

Setting up an effective and efficient watch and ward system that will help to reduce the existing 

anthropogenic pressures in the Area of Management which is central to keeping the integrity 
of the Area of Management of the BAP intact. This will: 

Curtail illegal fishing including non-selective fishing, fishing in breeding season of fish, 
fishing in river tributaries. 

- Regulate sediment mining to maintain it at sustainable levels and prevent sediment 
mining from ecologically sensitive locations. 

• Promote environmental awareness among the local communities and engage them in 
protecting the ecological resources 

• Institutional strengthening of custodian government departments 

13. Control of Illegal Fishing 

The following measures will be implemented by the Fisheries Department, KP and Wildlife 
Department, KP (referred to as Departments) with support from Project for conserving the fish 
populations of the Kunhar River. 



• Non-selective fishing using fine mesh gill nets, poisons and dynamites will be completely 
controlled in the entire stretch of the Kunhar River. 

• Fishing in the tributaries that are breeding grounds of fish will be banned. 

• Fishing during the breeding season of the fish (May — August) will be banned. 

• Fishing in habitats identified as sensitive particularly for the fish species of conservation 
importance will be restricted or banned, with special attention to sections of tributaries that are 
breeding grounds of fish. 

• Commercial fishing will not be allowed either in the river and its tributaries or in the reservoir. 

• The above rules and regulations will be strictly implemented with an efficient and effective 
watch and ward system. 

• Subsistence fishing using rods and cast nets with limited weights will be allowed through a 
permitting system in the reservoir created upstream of the dam, and downstream of the dam 
when the KP Fisheries Department considers the fish populations to have recovered. 

• Angling will be allowed to attract visitors and develop the educational and recreational value 
of the river when the KP Fisheries considers the fish populations to have recovered. 

14. Regulation of Sand and Gravel Mining 

Sediment mining will only be allowed in designated areas and banned from ecologically sensitive 
areas such as habitat of fish of conservation importance, and fish breeding locations in tributaries. An 
Outline for Sediment Mining Management Guidelines is provided in the BAP. The Sediment Mining 
Guidelines will ensure that a balance is achieved between meeting community needs for sand and 
gravel as well as the integrity of aquatic habitat in the Area of Management such that the habitat is 
not excessively damaged due to uncontrolled mining activities on the river bed. 

15. Awareness among Local Communities 

An Awareness and Education Program will be initiated to inform and educate the local communities 
about the importance of the biological resources of the area and actions required for their protection. 

16. Human Resources for Management of Aquatic Biodiversity 

As part of the BAP, PEDO will provide funds to support an improved watch and ward system within 
the Area of Management. This will include construction of field offices, hiring of additional staff 
members (watchers), and necessary equipment and facilities. Mining inspectors will be hired to 
prevent sand and gravel extraction from ecologically sensitive locations. Social mobilizers will be hired 
for education and awareness-raising of the local communities. 

17. Establishment of an Institute for Research on River Ecology (IRRE) 

The IRRE is proposed as a basin wide institution in which all the developers of HPPs in the Jhelum 
Poonch and Kunhar basin contribute to establishment and operation of the institute, and jointly benefit 
from the research outputs. The initiative is the outcome of the International Finance Corporation of 
the World Bank (lFC) initiative to set up a Hydropower Working Group for the basin, through which 
the project owners can cooperate and collaborate to collectively manage the basin in a sustainable 
manner. The proposed institute will help the project owners in maintaining ecological databases and 
research and analysis capabilities that will benefit them individually by lowering their environmental 
management costs. PEDO will contribute to the establishment and operation of an Institute for 
Research on River Ecology (IRRE), subject to approval of associated costs in the tariff by the National 
Electric Power Regulatory Authority (NEPRA). 



Watch and Ward 
Staff (Department) 

Watch and Ward Staff 
(Implementation Organization) 

18. Establishment of Watershed Management Program (WMP) 

The Watershed Management Program (WMP) will primarily focus on improvement of water quality in 
the Kunhar basin that is critical for protection of biodiversity in the long term. The institutional and 
financial model for setting up watershed management institutions will be similar to that proposed for 
the IRRE but will be restricted to the Kunhar basin. The support provided by PEDO and project owners 

in this case, however, will be limited, as additional support and resources will be mobilized from the 
participating government departments which will include forests, wildlife, agriculture, and irrigation. 

Action areas may include, but not be limited to, land use management and reforestation to reduce 
erosion and risk of landslides and to meet community needs for fuel wood and timber, management 

of water use, and control of water quality. As in the case of the lRRE, PEDO will contribute to the 
establishment and operation of a WMP subject to approval of associated costs in the tariff by the 

N EPRA. 

19. Institutional Arrangements for Implementation of BMP 

In Khyber Pakhtunkhwa (KP), the responsibility for watch and ward of the terrestrial and aquatic 
ecological resources lies with the Wildlife Department, while the Fisheries Department regulates 

recreational fishing and is also responsible for management of water quality of the river. It is therefore 

not clear which department will take the lead in supporting implementation of the BAP. For the purpose 

of this Draft BAP, both organizations have been proposed and a decision can be taken by the KP 

Government about which department will finally be designated. 

PEDO will support an Implementing Organization which will implement the actions outlined in the BAP 

with support from KP Fisheries/Wildlife Department. A BAP Management Committee in KP will be 
established, which will be responsible for reviewing the reports submitted by the Implementation 

Organization and the M&E Consultant, reporting to on an annual basis and coordination with a high 
level oversight body such as KP Wildlife Management Board, and providing directions to the staff of 

the Department, Implementation Organization, and the M&E Consultant for improving the 

effectiveness of the implementation of the BAP. 

Institutional Arrangements for Implementation of BMP in KP 

KP Biodiversity and 
Wildlife Board 

KP Fisheries/ KP Wildlife 
Department 

Implementation Pakhtunkhwa Energy 
Development Organization Agreement 

4- 

Contract 

Administrative 
BAP 

Management Committee 
M&E Consultant 

Reporting Reporting Contract 
4 

Functional 
Reporting 

Office of KP Fishe ies/ 
KP Wildlife in Mansehra 

Implementation 
Organization 

V  

Administrative 
Control 



20. Monitoring and Evaluation Framework and Adaptive Management 

A Pressure-State-Response (PSR) framework will be used for monitoring of effectiveness of 
implementation on the BAP. The type of indicators proposed for monitoring the pressures are: 

1. The total amount of fish by species being harvested in a year, for subsistence and recreational 
purposes, through legal as well as illegal means. 

2. Total amount of sand and gravel extracted from the river and tributaries, separately reported or 
estimated for extraction through legal means (with permits at designated mining sites) and 
through illegal means (without permits). 

Indicators of state will include hydrology, water quality, catchment, and fish. The method of data 

collection, frequency and timing of collection as well as data analysis is included in a detailed 

Monitoring and Evaluation Plan prepared for the BAP. The methodologies will be adjusted and 
adapted over time where required to facilitate assessment. 
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