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Executive Summary 

Nepal's richness on water resources and potentials has been realized from local to 

national level. Government of Nepal encouraged public and private sector to 

generate hydro-electricity for domestic use and export by issuing demand-based 

license for hydro-electricity survey, generation and transmission. There is a 

provision for conducting an environmental assessment by complying with the 

policies and legal provisions to promote conservation of ecosystems and ensure 

continuous supply of ecological goods and services.  

The Hydropower Development Policy, 2001 contributes to environment protection 

by developing hydropower as an alternative to biomass and thermal energy, and 

mitigate adverse environmental impacts likely to result from the development and 

operation of hydropower projects. It has a provision for the implementation of 

programs as identified in the Environmental Impact Assessment (EIA) report to 

address direct adverse impacts by provisioning for release of water either higher of 

at least ten percent of the minimum monthly average discharge of the river/stream 

or the minimum required quantum as mentioned in the EIA report (downstream 

ecosystem might require more water for its maintenance than 10 percent of the total 

discharge). Likewise, the Irrigation Policy, 2014 has provisioned the working policy 

(under environment protection and water quality) ensuring the implementation of the 

EIA/IEE (Initial Environmental Examination) recommendations, tied-up with the 

project/system construction. The working policy calls for utilizing only the remaining 

water for irrigation purpose upon maintaining minimum required water flow in the 

river and rivulet. Similarly, Nepal Biodiversity Strategy and Action Plan (2014-2020) 

identifies the cascade of high dams and stations on some rivers as serious threat to 

both aquatic biodiversity and livelihoods of wetland dependent local communities 

and further predicts that the scale of the threat might further increase in future. 

In Nepal's case, some of the EIA reports have recommended the release of 

minimum flow above 10 percent to comply with the existing policy provisions. But it 

is equally difficult to know the quantum of water flow required to maintain 

downstream ecosystem functioning as science-based research in Nepal could be 
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considered low or 'none', including water requirement of an aquatic species (plant or 

animal) in river systems. Furthermore, there is no reporting on amount of water 

released from the project/system operations.  

 

Realizing these facts, JVS/GWP Nepal conducted the assessment of the 

environmental flow (e-flow) in the Modi Khola, West Nepal. Brisbane Declaration 

(2007) defines environmental flows as the quantity, quality and timing of water flows 

required to sustain freshwater and estuarine ecosystems and the human livelihoods 

and well-being that depend on these ecosystems. Modi Khola is a snow-fed 

perennial river and a major tributary of the Kali Gandaki River in the Gandak basin. 

The main objective of the study was to assess the status of environment flow, 

understand policy compliance of releasing minimum - flow in the river during hydro-

electricity generation and share experiences and lessons learned. The hydrological, 

environmental and socio-economic and cultural information of the study area was 

collected by primary and secondary sources. Primary source of information were 

site observation, hydrological measurements, fish and aquatic life sampling, 

stakeholder consultation, including key informants' interview (KII). While secondary 

information was updated from environmental policies, laws and relevant 

publications. 

The study found that the operating hydropower projects of Modi Khola has no 

minimum water release despite it was proposed in EIA and IEE report, except for 

the wet (Monsoon) season. The hydropower development is accelerating in the 

Modi Khola similar to the case of many rivers in Nepal. In two decades of 

environment assessment (EA) of hydropower projects, much has been documented 

in reports but less is actually implemented. The study shows that even though there 

are measures to be implemented and complied during hydropower construction and 

operation, in absence of any monitoring mechanism, environmental resources are 

likely to be more susceptible for exploitation and overharvest. Lack of monitoring 

was observed in Modi Khola and hence, it is difficult to know the state of 

implementation of mitigation measures and if implemented, level of their 

effectiveness as compliance might not be related to effectiveness in general.  
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This study recommends that there is a need of cumulative impact assessment of 

basins which have higher potential for hydropower. More importantly, this study 

underscores the importance of proper basin plans and assessment of hydropower 

potential that can be harnessed sustainably from economic and environmental 

perspectives.  
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Acronyms and Abbreviations 
 
ACA  : Annapurna Conservation Area 
BS  : Bikram Sambat 
CBD  : Convention on Biological Diversity 
CFUG  : Community Forest User Group 
DDC  : District Development Committee 
DoED  : Department of Electricity Department 
E-flow  : Environmental Flow  
EIA  : Environmental Impact Assessment 
EMP  : Environment Management Plan 
EPA  : Environment Protection Act 
EPR  : Environment Protection Rules 
EISP  : Environmental Impact Study Project 
FY  : Fiscal Year 
GIS  : Geographic Information System 
GWP  : Global Water Partnership 
HEP  : Hydro-Electric Project 
HH  : Household 
IEE  : Initial Environmental Examination 
JVS  : Jalsrot Vikas Sanstha 
KII  : Key Informants Interview 
MMHL  : Middle Modi Hydropower Limited 
MoEn  : Ministry of Energy 
MoFSC : Ministry of Forest and Soil Conservation   
MoPE  : Ministry of Population and Environment 
MTL  : Manang Trade Link Private Limited  
NCS  : National Conservation Strategy 
NEA  : Nepal Electricity Authority 
NEPAP : Nepal Environmental Policy and Action Plan 
NWP  : National Water Plan 
PAF  : Project Affected Family 
RoR  : Run-of-the-River 
SEA  : Strategic Environmental Assessment 
SPAF  : Severely Project Affected Family 
TL  : Transmission Line 
UMHL  : United Modi Hydropower Limited 
VDC  : Village Development Committee 
WRA  : Water Resources Act (1992) 
 
Units 
ha  : Hectare 
km2  : Square Kilometer 
l/s  : Liter per second 
mm  : Millimeter 
m3/s  : Cubic meter per second (Cumecs) 
MT  : Metric Ton 
MW  : Mega Watt 
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Chapter One 

Introduction 
 

1.1 Background 

Nepal's richness on water resources and potentials for hydro-electricity generation 

and irrigation use, in addition to other uses, and increased energy crisis, has been 

realized at different levels from local to policy-making and decision-making levels. 

This realization along with the increasing demand for clean energy has encouraged 

government and attracted the private sector to generate hydro-electricity for 

domestic use and export. Accordingly, government has issued demand-based 

license for hydro-electricity survey, generation and transmission with the provision 

for conducting an environmental assessment by complying with the policies and 

legal provisions to promote conservation of ecosystems and ensure continuous 

supply of ecological goods and services.  

 

The Hydropower Development Policy, 2001 (BS 2058) has a policy to contribute to 

environment protection by developing hydropower as an alternative to biomass and 

thermal energy, and mitigate adverse environmental impacts likely to result from the 

development and operation of hydropower projects. Under the environment, its 

working policy has provisioned, inter alia, for the implementation of programs as 

identified in the Environmental Impact Assessment (EIA) report to address direct 

adverse impacts. The Policy has also provisioned for releasing such quantum of 

water which is higher of either at least ten percent of the minimum monthly average 

discharge of the river/stream or the minimum required quantum as mentioned in the 

EIA report. It means downstream ecosystem might require more water for its 

maintenance than 10 percent of the total discharge. 

  

The Irrigation Policy, 2014 (BS 2070) has provisioned for a policy of implementing 

programs related to 'climate risk management' and 'disaster risk management' to 

address the effects of climate change by considering adaptation and mitigation 

measures. The working policy (under environment protection and water quality) 

underscores the importance of minimizing construction-related adverse impacts on 

the environment and ensures implementation of the EIA/IEE (Initial Environmental 

Examination) recommendations, tied-up with the project/system construction. The 

working policy calls for utilizing only the remaining water for irrigation purpose upon 

maintaining minimum required water flow in the river and rivulet.  
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The Nepal Biodiversity Strategy and Action Plan (2014-2020) identifies the cascade 

of high dams and stations on some rivers as serious threat to both aquatic 

biodiversity and livelihoods of wetland dependent local communities and further 

predicts that the scale of the threat might further increase in future. 

 

The above policies urge the proponent and regulatory bodies to ensure downstream 

water flow while utilizing river/rivulet water and further ensure to maintain minimum 

required water flow for maintenance and improvement of aquatic habitats.  

 

In Nepal's case, some of the EIA reports have recommended the release of 

minimum flow above 10 percent to comply with the existing policy provisions. In 

general, Modified Tenant Method has been the basis for determining such a flow 

and this method was used in Kali Gandaki a hydro-electric project (HEP).  It is 

equally difficult to know the quantum of water flow required to maintain downstream 

ecosystem functioning as science-based research in Nepal could be considered low 

or 'none', including on water demand of an aquatic species (plant or animal) in river 

systems. Furthermore, there is no reporting on amount of water released from the 

project/system operations.  

 

Realizing the need for generating and documenting knowledge on the current state 

of policy compliance, JVS/GWP Nepal conducted this assessment of the 

environmental flow (e-flow) in the Modi Khola basin, west Nepal. This study is 

expected to enhance understanding on required minimum water flow in river/rivulet 

used for hydro-electricity generation, taking into consideration the acute power 

shortage and increasing number of dams to divert water for hydro-electricity 

generation. 

 

1.2 Understanding on Environmental Flow 

Environmental impacts are inevitable in any water resources development projects. 

In case of hydropower projects, the stretch between the dam and the tailrace of the 

powerhouse often remains dry or with reduced flow, particularly during the dry (non-

monsoon) season. This impact is more prominent in Run-of-the-River (RoR) project, 

where such stretches can extend to tens of kilometers depending upon the size and 

location of the project and river gradient. And most of the environmental mitigation 

measures require higher percentage of natural flow in such stretch which in turn 

results into reduced power generation. Thus, a primary challenge in setting water 

flow standards is to employ a practical method that limits water withdrawals and 

dam operations in such a way as to protect essential flow variability (Richter et al, 

2011). Thus, such flows, often referred as environmental flow, can be considered as 

the trade-off between development and environment. Whereas Renofalt et al (2010) 
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stressed that environmental flow remains only as a mitigation measure and not a 

substitute for nature conservation and protection of free-flowing rivers. 

 

Brisbane Declaration (2007) defines environmental flows as the quantity, quality 

and timing of water flows required to sustain freshwater and estuarine ecosystems 

and the human livelihoods and well-being that depend on these ecosystems. 

Environmental flows are also sometimes referred as in-stream flows. Similarly, King 

et al. (2008) defines environmental flows as the flows that are left in, or released 

into, a river system with the specific purpose of managing some aspect of its 

condition. Their purpose could be as general as maintenance of a ‘healthy’ riverine 

ecosystem, or as specific as ensuring the survival of a threatened fish species. 

 

Environmental flow has been given various names, such as in-stream flow, 

environmental allocation of ecological flow requirement etc.  These are distinct from 

terms such as compensation flows, which have been set for other purposes such as 

downstream human use like irrigation and hydropower (Acreman and Dunbar, 

2004). The natural flow paradigm where the natural flow regime of a river is 

recognized as vital to sustaining ecosystems, has now been widely accepted. This 

recognition of flow as a key driver of riverine ecosystems has led to the 

development of the environmental flows concept (Haas, 2003). Recognition of the 

escalating hydrological alteration of rivers on a global scale and the resultant 

environmental degradation has led to the gradual establishment of a field of 

scientific research termed environmental flow assessment (Arthington, 2007, 

Acreman and Dunbar, 2004). 

 

1.3 Study Area 

The Modi Khola is a snow-fed perennial river and contributes as a major tributary of 

the Kali Gandaki River in the Gandak basin. The Khola originates from the 

Himalayas (Annapurna range) of Kaski district and joins with the Kali Gandaki at 

Modi Beni of Parbat District. The northern boundary of the Modi Khola basin is 

separated by Annapurna Range which comprises of some of the major peaks 

including Annapurna I (8091 m), Barahachulee (7647m), Gangapurna (7555m), 

Khangsarakang (7485m), Annapurna II (7291m), Machhapuchhre (6993m), 

Hiunchulee (6441m), and Tharpuchulee (5663m). 

 

The total length (from head to confluence) of the Modi Khola is approximately 50km. 

The Khola has a total of 675km2 catchment area (Figure 1.1) and is located in the 

western region of Nepal (Figure 1-. The main tributaries of Modi Khola are 

Bhurangdi Khola, Rati Khola, Pati Khola, Malyangdi Khola, Ghandruk Khola and 

Ambote Khola. The mean annual precipitation in the basin is approximately 

2700mm and 80% of total annual rainfall occurs during the period from May to 



14 

 

October and about 84% of the flow occurs during the same period. Thus Modi-

Khola is rich in water resources in terms of average annual flow, but most of the 

flow volume occurs during the five months periods (May to October). 

 

 
Figure 1.1: Google Image of Modi Khola Watershed 

 

The upper reaches of the Modi Khola basin lies within the Annapurna Conservation 

Area (ACA) and provides habitat for species like Musk Deer (Moschus 

chrysogaster), Snow Leopard (Panthera uncia), Barking Deer (Muntiacus muntjak), 

and others. In addition to the environmental services, the steep slope (high 

gradient) of the Khola and perennial water availability offers high potential for 

hydropower generation. 
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Figure 1-2: Location Map of Modi-Khola Watershed 

 

The Modi Khola basin offers potential for hydropower generation. A total of 237MW 

hydro-electricity has been estimated to be generated from the mainstream Modi 

Khola and license has been issued for 8 projects (Table 1.1). At present two HEPs 

are under operation in the basin (Table 1.1). The Modi Khola HEP, owned by the 

Nepal Electricity Authority (NEA), has an installed capacity of 14.8MW and is in 

operation since 2000 whereas the 10MW Lower Modi-1, owned by United Modi 

Hydropower Private Limited is in operation since 2012. Similarly, the 15.1MW 

Middle Modi HEP is under construction and is expected to complete by the end of 

2016. Its powerhouse is just at upstream of existing Modi Khola HEP intake site. 

Located in Parbat district, the Lower Modi-Khola has installed capacity 20MW and is 

also under construction. The cascade project of Lower Modi-1 HEP, named as 

Lower Modi-2 with installed capacity 10.5MW, is in final stage of detailed project 

report (DPR), and is expected to start its construction by the end of 2016. 

 

Table 1.1: Hydropower Development in the Modi Khola 

S. 

No. 
HEP 

Capacity 

(MW) 
Promoter Status 

Catchment 

Area at the 

headworks  

1. 
Modi Khola 14.8 

Nepal Electricity 

Authority (NEA) 

In Operation since 

2000  
510km2 

 

2. Lower Modi 1 10.0 

United Modi HP 

Development  Co. 

P. Limited 

In Operation  

since 2069-08- 09 

(24-11- 2012) 

575km2 

3. Lower Modi 20.0 Manang Trade Under Construction 510km2 of 
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Khola Link  P. Limited Modi Khola 

and 42km2 

of Pati Khola 

4. 
Middle Modi 15.1 

Middle Modi HP 

Limited 
Under Construction 488km2 

5. 
Upper Modi A 42.0 NEA 

Planned, applied for 

generation license 
330km2 

6. 
Upper Modi 14.0 NEA 

Planned, survey 

license issued 
385km2 

7. Lower Modi 2 

(Cascade) 
10.5 

United Modi HP 

Dev.  Co. P. Ltd. 

Planned, survey 

license issued  

8. Ghandruk Modi 

(Storage) 
111.0 

Panchjanya 

Hydropower Ltd 

Planned, survey 

license issued  

 Total 237.4 
   

Note: The above table is exclusive of micro-hydro-projects constructed and operated by 

using tributaries of Modi Khola 

 

The Modi Khola basin has been taken as the case study to carry out field studies 

and assessments. The study area is located in Parbat and Kaski districts. The study 

focuses on 5 VDCs of Kaski district (Ghandruk, Lwang-Ghale, Lumle, Dangsing and 

Salyan) and 11 VDCs (Bhuktangle, Deupurkot, Tilahar, Bajung, Durlung, Chuwa, 

Pakuwa, Bitalawa Pipaltari, Katuwa Chaupari, Shivalaya and Mudikuwa) of Parbat 

district adjoining the main stream of the Modi Khola (Figure 1.3). In fact, the Modi 

Khola forms the boundary among these VDCs. 
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Figure1.3: VDCs adjoining the Modi Khola Mainstream 
(Note: On 8 May, 2014 the Government of Nepal declared Kusma Municipality by merging eight VDC of Parbat 

district, namely Pang, Khurkot, Durlung, Shivalaya, Chuwa, Katuwa Chaupari, Pipaltari and Pakuwa.) 
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About 5% of the Modi Khola basin area is covered by glaciers. The following table 

shows the landuse of the Modi Khola basin based on GIS analysis (Table 1.2 and 

Figure 1.4). 

 

Table 1.2: Land use of Modi Khola Basin 

S. No. Land use Area (km2) Percentage 

1. Cultivation 132.9 19.7 

2. Forest and bush 273.5 40.5 

3. Grassland/Pasture 68.2 10.1 

4. Glacier 34.3 5.1 

5. Others 165.8 24.6 

Total 674.7 100 

 

 
Figure 1.4: Landuse Map of Modi Khola Basin 
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1.4 Objective of the Study 

The objective of this activity is to assess the status of environment flow, understand 

policy compliance of releasing minimum - flow in the river during hydro-electricity 

generation and share experiences and lessons learned. 

 

1.5 Methodology 

The study methods of collecting hydrological, environmental and socio-economic 

and cultural information of the study area include both primary as well as secondary 

sources.  Information was updated from literature review, in particularly from the 

environmental policies, laws and relevant publications of concerned agencies. Also 

district level data were compiled from secondary sources. For the study, the 

following methods were used to collect primary source of information such as site 

observation, hydrological measurements, fish and aquatic life sampling, stakeholder 

consultation, including key informants' interview (KII).  

 

1.5.1 Primary Source of Information 

 Field Study and Site Observation 

A reconnaissance visit of the study area was carried out from 23 to 26 May 2015 to 

assess the state of downstream water flow in hydro-electricity projects and identify 

the major stakeholders. In addition to this, informal meetings and group discussions 

were carried out with the stakeholders. 

 

            
Picture 1.1: (a) Group meeting and (b) KII in the study area 

 

Extensive site study by the key members of the team was carried out from 9 to 11 

April, 2016 to collect and update relevant information for this assessment. 

 

 Key Informants Interview 

The KII was conducted with 6 selected key informants in Salyan and Tilahar VDCs 

of Parbat district to collect their views and concerns on hydropower projects and e-
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flow. The key informants included representatives of local farmers, businessmen 

and other intellectual persons of the area (Annex-II). 

 

 Stakeholder Consultation 

Two rounds of consultative meeting were held. The first round was carried out from 

23 to 26 May 2015 to receive the preliminary information of the study area. The 

second round chiefly comprised the district-level stakeholders consultation, which 

was organized in district headquarter of Parbat on 10 April 2016. Altogether 30 

persons representing multi-stakeholders participated in the workshop. Key 

stakeholders were Chief District Officer (CDO), representative of District 

Development Committee (DDC), VDC secretaries, District President of Community 

Forest User Groups (CFUGs), affected people and representative of the 

hydropower developers. The list of the participants is attached in Annex I. 

 

 
Picture 1.2: Stakeholder Consultation Meeting at Kushma, Parbat  

 

 Hydrological Study and Discharge measurement 

In order to access the status of implementation of the environmental flow 

downstream of the operating hydropower projects, the discharge measurement was 

carried out in three different seasons - pre-monsoon, post-monsoon and dry 

season. At each visit, Modi Khola discharge was measured both at upstream and 

downstream of two in-operation hydropower projects.  

 

The hydrological study of the catchment is based on the time series of flow data that 

is available at the Department of Hydrology and Meteorology (DHM) at Nayapul 
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station No. 406.5. Also the collection of stream flow data that is actually available 

was done through the site visit on 25 May 2015. During this visit, pre-monsoon 

discharge was measured both at upstream and downstream of two hydropower 

projects, under operation, in the Modi Khola.  

 

             
Picture 1.3: Discharge measurement (a) upstream and (b) downstream of existing 

hydropower projects in the Modi Khola 

 

 Aquatic Life and Fisheries Study 

For the study of aquatic life, a field observation and survey was carried out in 

December, 2015. The study team walked along the banks of the operating hydro-

project sites to observe river morphology, fish diversity and physical water quality 

and quantity. Local people and fishermen were interviewed to collect information on 

the potential impacts and locally suitable mitigation measures. Water samples were 

collected from six sites of Modi Khola. In-situ measurements of water quality 

parameters like pH, dissolved oxygen (DO), water temperature, conductivity, etc. 

were done.  

 

Field survey was also based on sampling of fish and water from different sites along 

the Modi Khola. Fish sampling was taken by using cast net. Altogether 6-10 efforts 

were made at each site to observe present fish diversity and richness in Modi 

Khola. Sampling locations were Kali Gandaki and Modi both rivers at Modi Beni 

(near confluence of Kali Gandaki and Modi), Jare Khola, Rati Khola and Modi at 

Dobilla, Pati khola and again Modi at Nayapul. Sampled fish species were identified 

by using standard taxonomic methods. 
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1.5.2 Secondary Sources of Information 
Secondary sources of information consisted of approved EIA/IEE reports of 

planned/under-construction/operated hydropower projects along the Modi Khola 

Basin and other relevant publications. Besides, literatures on different components 

of study area were also reviewed. National Acts and Regulations related to water 

resources management and environment were reviewed in order to assess the legal 

status of e-flow. ArcGIS software and Google Earth images were used in order to 

generate necessary maps and information.  

 

The following national policies, strategies, plans, legislations, and guidelines were 

reviewed. 

National level Plans, Policies and Laws: 

 Hydropower Development Policy, 2001 (2058) 

 Irrigation Policy, 2014 (2070) 

 Periodic Plans of Nepal  

 National Water Plan, 2005 (2062) 

 Working Policy on Construction and Operation of Physical Infrastructure 

within Protected Areas, 2009 (2065) 

 Water Resources Act, 1992 (2049) and Rules, 1993 (2050) 

 Electricity Act, 1992 (2049)  and Rules 1993 (2050) 

 Environment Projection Act, 1997 (2053) and Rules, 1997 (2054) 

 Aquatic Animal Protection Act, 1960 (2017) 

 

Nepal-India Bilateral Agreement  

 Kosi Treaty, 1954 

 Gandaki Agreement, 1959 

 Mahakali Treaty, 1996 

 

1.5.3 Understanding on Compliance and Effectiveness 

Review of the water resources policy and environmental auditing report, site 

observation, stakeholder consultation, key informant interview and discharge 

measurement was used in order to understand compliance and effectiveness 

of environmental protection measures. 

 

1.6 Study Team 

This environmental flow assessment was carried out by team of professionals 

specialized in field of Social Science, Environmental Science, Fisheries and 

Hydrology. 
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Table-1.3 Team Composition 

S. No. Name Designation/Expertise 

1 Mr. Surya Nath Upathyay Reviewer 

2 Mr.  Batu Krishna Uprety Team leader 

3 Mr. Tejendra Bahadur GC Program Manager 

4 Mr. Prakash Gaudel Environment Specialist 

5 Mr. Bhakti Prasad Timsina Sociologist 

6 Mr. Agni Nepal Fishery Expert 

7 Ms. Shova Dhakal Hydrologist 

8 Mr. Rajesh Sigdel Hydro-Meteorologist 

 

1.7 Limitation of the Study 

This assessment has been prepared based on the primary and secondary sources 

of information. The discharge measurement carried out at three different seasons 

were just indicatives and do not meet the hydrological standards to represent the 

average environmental flow condition of the Modi Khola. 

 

The field assessment and sampling of the fish and aquatic biodiversity was carried 

out in only one season and does not acknowledge the seasonal variability. Since, 

the fish and other aquatic species availability changes with the season, one-time 

assessment is inadequate to derive inferences on fish diversity in the Modi Khola.    

 

The primary information acknowledged in this study comes mainly from site 

observation, KII and stakeholder consultations. The view of the key persons and 

stakeholders raised during consultation have shown their personal opinion, hence, 

their views may not represent the views of local people.  

 

This assessment is mainly focused on Modi Khola basin and result of the study will 

not represent the assessment of all hydropower projects developed/operated in 

Nepal. This is more a case study rather than the best scenario of environment flow 

assessment in Nepal. However, it sufficiently provides opportunities for future 

actions.  
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Chapter Two 

Review of Policies and Laws 
 

In Nepal, issues related to environmental flows are getting more attention in the 

recent years along with the development of number of water resources projects. 

Currently, 112 projects with total installed capacity of 3184.543MW are under-

construction (DoED, 2016). Along with the increasing number of hydropower 

projects being constructed, importance of the environmental flow has been realised. 

Since EIA is an integral pre-requisite for prescribed hydro-electricity projects in 

Nepal and more importantly in defining the environmental release, it is worthwhile to 

discuss the historical background and evolution of environmental assessment 

system to promote environment-friendly development in Nepal. 

 

2.1 Internalizing EIA System 

An EIA is one of the essential instruments integrated with a goal of making 

economic development environmentally sound and sustainable. The use of EIA 

began in 1970 in USA and spread rapidly throughout the world particularly after the 

UN Earth Summit held in 1992 in Rio de Janeiro, Brazil. Almost all countries have 

adopted a systematic procedure for EIA and/or IEE through policies or laws or 

guidelines.  

 

In the planning history of Nepal, the Sixth Plan (1980-'85), for the first time 

recognized the need for conducting EIA for major infrastructure projects. Its need 

was further realized in the Seventh Plan (1985-'90) and Eighth Plan (1992-'97). The 

Government approved a National EIA Guidelines in 1993 which provided a basis to 

strengthen EIA system in Nepal. During the Eighth Plan period, a number of sector-

specific procedural guidelines were developed and the Government issued separate 

EIA guidelines for Forestry and Industry Sectors in 1995 (Bhatta and Kharel, 2009). 

 

Nepal has established EIA system for developmental projects with the enactment of 

Environment Protection Act (1997) and its Rules (1997) as well as sectoral policy, 

guidelines and manuals. The Rules provide list of projects requiring IEE or EIA and 

also provide elaborated provisions for IEE and/or EIA report approval processes. 

Since 1997, IEE and EIA reports of prescribed hydro-electric projects have been 

legally approved and environment protection measures have been implemented as 

per the approved IEE/EIA reports. However, there is still a tendency of preparing 

and approving the IEE/EIA reports rather than for the effective implementation of 

proposed environment protection measures (benefit augmentation and adverse 

impact mitigation measures) and monitoring to know the level of compliance and 

effectiveness.  
 



25 

 

2.1.1 EIA Requirements 

Nepal is a Party to several environment-related international instruments such as 

treaties, conventions and agreements. It is important to note that international 

conventions are more effective than the Nepalese legislation based on the Nepal's 

Treaty Act of 1990. In view of the EIA requirements on international legal 

instruments, the Convention on Biological Diversity (CBD) is important. This 

Convention obliges the Party countries to introduce appropriate procedures for EIA, 

introduce appropriate arrangements to conduct EIA, promote and exchange 

information with other countries, notify immediately the potential affected countries 

in danger of biodiversity, promote national arrangement for emergency response on 

conservation, and examine restoration and compensation for damage to 

biodiversity. Nepal signed the CBD on 12 June 1992 during the Earth Summit at Rio 

de Janeiro and is a Party since 21 February 1994.  

 

Section 9 of the Nepal Treaty Act (1990) states that in case of the provisions of a 

treaty to which Nepal has become a Party following its ratification accession, 

acceptance or approval by the Parliament conflict with the provisions of current 

laws, the latter shall be held invalid to the extent of such conflict for the purpose of 

that treaty, and the provisions of the treaty shall be applicable in that connection as 

Nepal laws. It demands for effective implementation of the international legal 

instruments to which Nepal is a Party and/or Article 14 of the CBD will apply in case 

of conflict with the Nepalese legal provisions on EIA to promote and ensure the 

conservation of biological diversity at ecosystem, species and genetic levels. 

 

2.2 EIA and Environmental Flow Policies in Nepal 

With the unprecedented increase in the demand of water in different sectors, the 

major challenge is to define the appropriate amount of water that can be abstracted 

from the rivers. King et al (2008) argues that as the condition of river systems 

deteriorates globally, environmental flows are increasingly appearing on national 

and international political agendas, and the requirement to use them, in legislation. 

In the Nepalese context, though water resources development has a long history, 

the focus on environment conservation is a recent approach. In case of hydropower 

sector, environment issues are taken into consideration only in the recent decades.  

 

In the context of changing climate, importance of release of environmental flow 

should not be undermined. There is an increasing need to acknowledge the water 

conservation works in the basin. There are some implicit provisions with the notion 

of environment conservation, rather than focusing of particular issue of environment 

flow. 
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2.2.1 Policies in the Periodic Plans 

The First Plan (1956-1961) initiated planned development in Nepal while the Sixth 

Plan (1980-1985), for the first time, mentioned the need for EIA for major 

infrastructure projects. Government had established a project entitled 

“Environmental Impact Study Project” (EISP) under the Ministry of Forests and Soil 

Conservation (MoFSC) in 1982. During 1982 to 1988, EISP drafted environmental 

policy, environmental bill and guidelines, organized public awareness activities, and 

conducted EIA of several ongoing infrastructure projects. This also indicates the 

level of understanding on environmental assessment and efforts at project level 

became ineffective, due to lack of interest of the decision-makers and the politicians 

(Bhattarai, 1999). 

 

The Seventh Plan (1985-1990) included environment management as a separate 

chapter for the first time. The policy emphasized to carry out EIA for all major 

development projects such as tourism, water resources, infrastructure, forestry and 

industry. However, implementation of EIA policy was not realized to the extent 

previewed. EIA was carried out in hydro-power development, irrigation and drinking 

water and road construction projects without mandatory national legal requirements 

but as a requirement stipulated in loan, and of donor agencies. However, its need 

was clearly reflected in the National Conservation Strategy (NCS) in 1988 for 

sustainable management of natural resources and the protection of the 

environment.  

 

The Eighth Plan (1992-1997) and the Nepal Environmental Policy and Action Plan 

(NEPAP), 1993 reemphasized the need for an EIA system to integrate 

environmental concerns into the development process. The Eight Plan anticipated 

the establishment of a national system for EIA and stipulated that EIA be conducted 

at the stage of feasibility study. The NCS Implementation Project initiated a process 

to draft an EIA Guideline and it was endorsed in September 1992 and gazetted in 

July 1993 which contributed to internalize EIA system in Nepal. As proponents 

started to prepare and approve EIA reports of the prescribed development projects, 

the recent periodical plans have emphasized on environmental monitoring and 

auditing. The EIA system has been deeply rooted in Nepal's development initiatives 

through policies, and legal provisions, and necessary guidelines, and manuals are 

also in place to assist the proponents, reviewers and decision-making bodies to 

benefit from the EIA process. From 9th to 12th Plans, the Government has 

emphasized in conducting environmental assessment, and promoting monitoring 

and evaluation, and environmental auditing. 

 

The current Thirteenth Plan (2013/14–2015/16) has also emphasized for 

environmental monitoring and auditing. In a nutshell, each periodical plan from the 
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Sixth Plan onwards urges to use IEE or EIA tool to identify, predict and evaluate 

impacts, and avoid, mitigate or compensate the adverse environmental impacts of 

the prescribed initiative. 
 

2.2.2 National Policy and Plan 

2.2.2.1 Hydropower Development Policy, 2001  

The Hydropower Development Policy (2001) has specified the need for maintaining 

a minimum flow in rivers, downstream of any hydropower plants.  Provision 6.1 

(Environment) states the requirement to release such quantum of water which is 

higher of either at least 10% of the minimum monthly average discharge of the 

river/stream or the minimum required quantum as identified in the EIA study report. 

Furthermore the policy stresses the prevailing laws to govern the environment-

related matters during the construction of hydropower projects. Thus, all 

hydropower projects licensed after 2001 require to comply with the policy provision 

to ensure minimum flow in the downstream.  

 

2.2.2.2  Irrigation Policy, 2014  

The working policy (under environment protection and water quality) underscores 

the importance of minimizing construction-related adverse effects on the 

environment and ensures implementation of the EIA/IEE recommendations, tied-up 

with the project/system construction. The working policy calls for utilizing only the 

remaining water for irrigation purpose upon maintaining minimum required water 

flow in the river and rivulet.  

 

2.2.2.3  National Water Plan, 2005 

The National Water Plan (NWP) was prepared in 2005 to implement the Water 

Resources Strategy (2002) of Nepal. The Plan targets an increase in Nepal’s 

hydropower generation from 600MW in 2007 to 4,000MW by 2027. The NWP 

emphasizes the need for Strategic Environmental Assessment (SEA). Section 7 of 

the NWP highlights the Environment Management Plan (EMP) as a strategic 

document for the implementation, monitoring and auditing of environmental 

protection programmes. 

 

The NWP identifies reduction of downstream water flow during dry season as 

strategic environmental issues and suggest compulsory downstream water 

requirement as a water right, as well as the release of minimum 10% of lean season 

flow as the mitigation measure as strategic level. It further suggests, at project level, 

that water required in the downstream and 10% of lean season flow should be 

released or compensation should be paid to downstream water users. Furthermore, 

under compliance monitoring (6.4.2.3), the Plan identifies that, during the operation 

of the project, ensuring of a minimum river flow along with the downstream water 
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right is maintained, particularly during dry months as one of the activities to ensure 

compliance with the NWP. 

 

2.2.2.4  Working Policy on Construction and Operation of 

Physical Infrastructure within Protected Areas, 2009 

The Policy prohibits the use of land within the protected areas except for national 

priority projects. The Policy has also assigned the minimum flow for any sort of 

water diversion projects within the National Parks and Wildlife Reserves. For any 

hydropower project on the boundary river of the protected areas, the infrastructures 

should be placed outside the boundary and at least 10% of monthly discharge must 

be released.  In case, if such project is to be developed with the national park or 

wildlife reserve, at least 50% of the monthly discharge should be released.  

 

2.2.4 National Legal Framework 

2.2.4.1 Water Resources Act, 1992 and Rules, 1993 

The Water Resources Act of 1992, which is also regarded as the umbrella 

legislation in water resources management of Nepal, has a provision of not to cause 

substantial adverse effect on the environment while utilizing water resources 

(Section 20). The Water Resources Rules, 1993 framed under the Water 

Resource Act, 1992 has made it mandatory to accomplish the Environmental 

Impact Analysis in order to obtaining License for utilization of water resources [Rule 

17 (1e)].  

 

2.2.4.2  Electricity Act, 1992 and Rules 1993 

In context to hydropower sector, the Electricity Act, 1992 has also provision of not 

to cause substantial adverse effect on the environment while carrying out electricity 

generation, transmission or distribution (Section 24). Similarly, the Electricity 

Rules, 1993 has made it mandatory to carry out Environmental Impact Assessment 

for obtaining License for Production [Rule 12 (f)] or Transmission of Electricity [Rule 

13 (g)]. 

 

2.2.4.3  Environment Projection Act, 1997 and Rules, 1997 

The Environment Protection Act, 1997 has provisioned for prevention and control 

of pollution (Section 7). Rule 3 of the Environment Protection Rules, 1997 has a 

provision for carrying out either IEE or EIA depending upon the threshold of the 

project, sensitive area and investment criteria. The Schedule 1 of the EPR, 1997 

contains the list of the projects that need IEE whereas the projects listed in 

Schedule 2 require EIA. Any type of projects that are proposed to construct or 

implement in the sensitive areas (historical, cultural and archaeological sites; 

national park, wildlife reserve, wetland and conservation area; and area having 
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drinking water source of public supply). The relevant provisions related to 

hydropower development which requires IEE and EIA are as follows; 

Hydro-projects requiring IEE (Schedule 1)  

 Electricity generation projects of 1-50MW 

 Supply of electricity through installation of Transmission Line (TL) of 132kV 

or above 

 Construction of outdoor substation by tapping from existing 220kV and above 

TL 

 Any water resources development activity which displaces 25 persons to 100 

person from permanent residence 

 Clear felling of forest with an area not more than 5ha 

 

Hydro-projects requiring EIA (Schedule 2)  

 Electricity generation projects with capacity more than 50MW 

 Construction of multipurpose reservoirs  

 Inter-basin water transfer and use 

 Any water resources development activity which displaces more than 100 

persons from permanent residence 

 Clear felling or rehabilitation of forest with an area more than 5ha 

 Projects proposed in National Park, Wildlife Reserve and Conservation Area 

or in historic, cultural and archeological sites or area having sources of 

drinking water 

 

2.2.4.4 Aquatic Animal Protection Act, 1960   

For mitigating the adverse effect of the any dyke, on rivers or aquatic bodies, for 

electricity, water supply or irrigation or any other purpose, Aquatic Animal Protection 

Act, 1960 has made some important provisions. First amendment of this Act in 1997 

has included a provision for construction of a fish ladder wherever possible so as 

not to affect the movement of aquatic animals when construction of any dykes. In 

the case, where there is no possibility to build such ladder, the water development 

project need to make an aquatic animal hatchery or nursery in vicinity of project 

area so  as to have artificial breeding of aquatic animals (Section 5B). Furthermore, 

the Act prohibits the closing or destroying the fish ladder and other structures which 

are made for the protection of any aquatic animals (Section 3A). 

 

Such type of hatchery under mitigation program to reduce and manage negative 

impact on fishery has been practiced in the Kali Gandaki "A" Hydroelectric Project.  

2.2.5 Nepal-India Bilateral Agreement 

Environmental issues were not addressed in the bilateral treaties of 1950s (Kosi 

and Gandak). None of these agreements mention about release of environmental 
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flow or any other environment conservation works. However the Mahakali Treaty 

(1996) mentions about release of such flow (10m3/s) downstream of the Sarada 

barrage in the Mahakali River to maintain and preserve the river-ecosystem (Article 

1-2). But there is no provision for such release from the Tanakpur barrage. 

 

2.3 Priority of Water Uses in Nepal 

The Water Resources Act (WRA) 1992 determines which uses of water are given 

priority and in what order. The use of water for drinking and domestic purposes is 

given first priority. The priority given to the different uses of water is set out in 

Section 7 of the WRA, 1992 as follows: 1) Drinking water and domestic use; 2) 

Irrigation; 3) Agricultural use such as animal husbandry and Fisheries 4) 

Hydroelectricity; 5) Cottage industry, industrial enterprises and mining; 6) 

Navigation; 7) Recreational use; and 8) Other uses. 

 

2.3.1 Drinking Water and Domestic Use 

According to the WRA (1992), use of water for drinking and domestic purposes is 

given first priority which means that it has given highest priority to the right of the 

people to have first access to basic water supply and sanitation services. It is 

universally recognized that the right to access for safe drinking water is a basic 

human right and an integral part of the right to life.  
 

2.3.2 Irrigation 

The main pieces of legislation governing irrigation in Nepal are the Muluki Ain 1963 

(National Code) and the Irrigation Regulation 2000 promulgated under the WRA, 

1992. The first amendment is made in this Regulation and it came into force in 

February 23, 2004. Part 3 of the Muluki Ain and, in particular, the chapter on land 

cultivation (Jagga Abad Garneko) deal with promoting traditional, and farmer-

managed irrigation systems. 

 

The only right that exists over water in its natural state is the right to use water, not 

to own water. The right of an individual to use water for irrigation is an extension of 

property rights. The right to use water for irrigation is also one linked to the right to 

life (i.e. food). The WRA, 1992 provides that right to use water for irrigation is given 

priority over any other use of water other than the use of water for drinking and 

domestic purposes.  

 
 

2.3.3 Other Agricultural Use  

Animal husbandry and fishing activities are an internal part of agriculture for 

people's livelihood in Nepal. Livestock ownership is an integral part of agriculture 

and one of the major income sources. According to WRA, 1992 the use of water for 
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agricultural use such as animal husbandry and fisheries purposes is given third 

priority.  

 

2.3.4 Hydroelectricity 

The Government of Nepal endorsed Hydropower Development Policy, 2001 with 

the objective of promoting hydropower development, extension of standard 

electricity service throughout the country and export abroad. This policy also 

provides provisions for sharing of benefit in the local level and promotes 

involvement of community/cooperative organization, local bodies and private sector 

in the production, distribution and transmission of electricity. Among others, it 

provides functional policy related to the environmental flow, investment, rural 

electrification and benefit sharing (royalty sharing), transfer of project, electricity 

purchase, license, institutional reform etc. 

 

The main legislations governing hydropower in Nepal are the Electricity Act 1992 

and the Electricity Regulation 1993. The WRA 1992 and the Water Resource 

Regulation 1993 also have provisions regarding the use of water for hydropower 

generation. The Electricity Act 1992 and its Regulations, deal with the management 

of electricity in Nepal, including the survey generation and distribution of electricity. 

It regulates the electricity sector by a system of licensing. 

 

Neither the Electricity Act 1992 nor the Electricity Regulation 1993 explicitly provide 

for a right to use water for hydropower. However the Constitution of Nepal, 2015 

has guaranteed the freedom to practice any business or profession, which would 

therefore include hydropower. This right is upheld by Hydropower Development 

Policy, 2001 and the Electricity Act, 1992 subject to obtaining a license. 
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Chapter Three 

Modi Khola Hydropower Projects 

 

This Chapter reviews the different hydropower projects, which are at different 

stages of implementation and operation, in the Modi Khola mainly from Environment 

Assessment (EA) perspectives. There are eight hydropower projects (two under 

operation, two under construction and four planned) as of August 2016. The 

environmental assessment of six projects is completed whereas the assessment of 

two planned projects is yet to accomplish. So, this chapter mainly focuses on the 

review of only those projects whose environmental assessment has been 

completed.  

 

3.1 Upper Modi A HEP (42MW) 

The Upper Modi A HEP is proposed in Kaski district. The installed capacity of the 

project is 42MW. The Project was identified by Investigation and Studies 

Department, Project Preparation and Studies Directorate of NEA in FY 2053/54 BS. 

The EIA was conducted in the year 2000 and approved by the Ministry of 

Population and Environment (MoPE). 

 

The intake site is planned to be located near New Bridge, Himal Kyu at a point 

about 150m downstream from the confluence of Kimrung Khola and Modi Khola in 

Ghandurk VDC ward no 7 of Kaski district. The proposed diversion weir is 22m long 

and 15m high. The weir would create a pond of about 38,325m3 at the upstream of 

the Modi khola. The stored water would be sufficient to maintain flow for a peaking 

capacity of 1 hour. Ghandruk and Lumle VDCs of Kaski district will be affected by 

the Project. The powerhouse has been proposed at Phumrokhun Barara below the 

village of Kliu of Ghandruk VDC ward no.1 on the right bank of the Modi Khola 

about 200m upstream from the confluence of the Sat-kyu and Modi Khola. 

 

3.1.1 Fish and Aquatic Life 

The EIA reported 7 species of fish in the project area (Table 3.1).The EIA report 

documents that fishing is a part time job of local villagers. In the project area, fishing 

is a seasonal affair and people are involved in it during February-June and August-

November. No professional fisherman or fishing communities live in or near the 

project area. Hence, negligible impact is expected on the fisherman due to the 

project development. 

 

3.1.2 Society and Livelihood 

The EIA report shows that at dam site, about 3ha of public land on the left bank of 

Modi Khola will be used for the camping and other purposes. About six houses and 
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1.5ha cultivated land at New Bridge located at the right bank of Modi Khola has to 

be acquired on temporary basis for construction activities. Similarly, at the 

powerhouse site in Phumrukhun Baraha, approximately 1.5ha cultivated land 

(irrigated khet) belonging to four households need to be acquired permanently.  Due 

to the implementation of the project, the construction of project access road will link 

directly with Chhomrung settlement might attract more tourist to travel in Ghandruk 

and Landruk settlements. This might be beneficial impact as identified in the EIA 

report.  

 

3.1.3 Downstream Water Use 

The approved EIA report shows that infrastructures will not be affected within the 

dewatered zone due to the several perennial rivulets flowing into Modi Khola. As per 

the report, there is no traditional canal for irrigation and water supply for drinking 

purpose, including sites for cremation and religious activities in the Modi Khola 

within the dewatered zone. Hence there will be no significant impacts. However, 

other perennial rivulets, and tributaries of Modi Khola have been used for irrigation, 

drinking water and water mills. The EIA reports that fishing is not professionally 

practiced in the Modi Khola in and around the project area, indicating possibility of 

only negligible impacts due to the project development. 

 

3.1.4 Environment Flow 

In order to avoid the totally dewatered zone for 2.5km downstream of the weir, the 

EIA proposes the release of 1.0m3/s of water from the weir for the survival of the 

aquatic life in the Modi Khola. The EIA adopts Modified Tenant Method to 

determine this riparian release. Furthermore, the EIA recommends a cylindrical 

water tank for the free movement of fishes within the weir structure connecting deep 

stream and downstream of weir.   

 

3.2 Upper Modi HEP (14MW) 

The Upper Modi HEP with 14MW installed capacity is being planned in Kaski district 

about 8km north of Nayapool. The Project site is within the Annapurna Conservation 

Area (ACA). The Project is RoR type and a total of 4 VDCs of Kaski district will be 

affected by the project namely Danshing; Lumle; Salyan and Ghandruk. The 

headworks is proposed at Kimchi-Besi and powerhouse will be located at Birethati 

near the confluence of Bhurungdi Khola. The EIA was conducted in 1997 as per the 

National EIA Guidelines, 1993 but before the enforcement of the EPA and EPR. 

 

3.2.1 Fish and Aquatic Life 

The EIA study has identified a total of 12 species of fish in the Modi Khola (Table 

3.1). The EIA depicts fishing as a part-time job of some local villagers. The EIA 
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clarifies that fishing is a seasonal affairs in the project area and people are involved 

in fishing during February to June and August to November. No professional 

fisherman or fishing communities live in the area. Fishermen usually come from 

Pokhara, Kushma and Baglung to Modi Khola for fishing. The major fishing centers 

for these people in the Modi Khola and Bhurungdi Khola, Nayapool and Partichaur 

and confluence of kali Gandaki and Modi Khola at Kushma. The river diverted into 

the power generation; about 3km river flow habitants that will occur annually 

represent significant impact. 

 

3.2.2 Society and Livelihood 

The EIA report of the project shows that a total of 121 HHs are affected and about 

11.90ha private land should be acquired permanently. Of the affected households, 

27 families are affected due to the acquisition of houses. Due to the permanent land 

take, a total of 38.33MT food grain will be reduced annually. Hence, EIA report 

identified this type of impact with long term duration. 

 

3.2.3 Downstream Water Use 

When the river is diverted for power generation, about 3km dewatered zone will 

experience significant impact. But there is no traditional canal for irrigation and 

water supply for drinking purpose as per the EIA report. Similarly, cremation and 

religious activities are not recorded within the dewatered zone, indicating 

insignificant impacts on downstream water use. The EIA report documents no 

professional fisherman or fishing communities in the area.  
 

3.2.4 Environmental Flow 

The EIA report considered the riparian flows of 0.5m3/s and recommended to 

release for five months (December-April) every year during the dry season. The EIA 

report does not mention the method used to determine such riparian release. The 

EIA report further clarifies that the tributaries such as Maimo, Sandi, Bhumure and 

Tanju khola join Modi Khola in reduced flows zone which will contribute 

approximately 0.5m3/s water during any period. The 1m3/s water in approximately 

3km dewatered zone is supposed to maintain the ecological balance. 

 

3.3 Middle Modi Khola HEP (15.1MW) 

The Project having an installed capacity of 15.1MW lies in the Bhuktangle, Deupur 

and Tilhar VDCs of Parbat District and Salyan and Lumle VDCs of Kaski District. 

The headwork is located at Birethanti village just downstream of the confluence of 

the Modi Khola and Bhurungdi Khola. The powerhouse lies opposite to the Pokhara 

– Baglung highway at the right bank of the Modi with waterway alignment located at 

the right bank of Modi Khola. This project is a simple RoR scheme that utilizes the 
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flow in Modi Khola. The proposed Project has design discharge of 25m3/sec and net 

head of 70m (MMHL, 2012). The diversion weir across the Modi Khola diverts the 

water into the side intake. The IEE of the project was carried out in 2012 as per the 

EPA/EPR, 1997 and approved by the Ministry of Energy (MoEn). Currently the 

Project is under construction stage. 

 

3.3.1 Fish and Aquatic Life 

The Modi Khola provides suitable habitat to many species of fish adapted to torrent 

habitat because of its rapid flowing water with high speed and velocity. The IEE 

report of the project shows that about 19 species of fish were reported during the 

IEE phase and no professional fishermen were recorded. Fish sampling was done 

at three different locations- the upstream and dam area, dewatered zone and 

powerhouse area though the use of cast net for the IEE. 

 

The IEE has also recorded five classes of phytoplanktons from these sampling 

stations, which include Bacillariophyceae, Cyanophyceae, Chlorophyceae, 

Xanthophyceae and Diatoms.  

 

3.3.2 Society and Livelihood 

The project affects three VDCs (Bhutangle, Deupur and Tilahar) of Parbat district 

and three VDCs (Dangsingh, Lumle and Salyan) of Kaski district. The IEE report of 

the project documents that 19 families will be affected due to the permanent Land 

acquisition and a total of 10.14ha private land will be acquired permanently. The 

IEE report also identified that about 41.83MT annual production of different crops 

will be lost due to such acquisition. 

 

Monetary compensation for assets such as land, house, crops and trees in real 

market price; agricultural poultry and livestock training, promotional off-seasonal 

vegetable training program, tourism development training programs and skill 

training program are the major mitigation measures proposed in IEE report on 

socio-economic component.  

 

3.3.3 Downstream Water Use 

The IEE shows that the diversion of water into the tunnel will reduce the flow of 

Modi Khola particularly in the section between the weir to powerhouse site. There 

are no major effect anticipated during the monsoon season but during the dry 

season, this section will be dry which will affect aquatic life and other activities. The 

Annapurna Mata (Temple) and Bhare Ghat cremation site are located at 

(Bhuktangle-1) about 1000m downstream of the weir. Due to the water diversion for 

power generation, these sites will be affected during dry season. On the contrary, 
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the IEE report also clarifies that the water from Modi Khola has not been used by 

local people for drinking, rafting, professional fishing purposes or irrigation purposes 

within the stretch of intake and tailrace. The water from Modi Khola is not used for 

operation of water mills. None of the household is dependent on fishing activities for 

their livelihood in the project area. 

 

3.3.4 Environmental Flow 

To comply with the Hydropower Development Policy (2001), the IEE recommends 

the release of 0.72m3/s water as the riparian release to minimize the likely impacts 

on fish and aquatic life. The IEE has also recommended the construction of fish 

ladder for the medium range migratory fish species like Snow Trout (Asala).  

 

Additionally, the IEE further recommended the release of 10,000 fingerlings of Snow 

Trout per year upstream of the weir to minimize barrier impacts. Such fingerling 

release program shall be implemented for a period of five years which may further 

be extended depending upon the monitoring results, the IEE recommends. 

  

3.4 Modi Khola HEP (14.8MW) 

The Modi Khola HEP, a RoR scheme with 14.8MW installed capacity, is in 

operation since 2000. The Project lies in Kaski and Parbat districts. The feasibility 

study of the project was conducted in 1993 by NEA from its own sources. The EIA 

of the Project was completed in January 1996 by Soil, Rock and Concrete 

Laboratory, NEA following the existing legal provisions and guidelines in 1995. The 

construction of the Project was started in May, 1996 and completed on 15 July 

2000. The EIA of the Project was carried out before the enactment of the 

Environment Protection Act, 1997.  

 

3.4.1 Fish and Aquatic Life 

The EIA mentions 16 species of fish in the Modi Khola (Table 3.1).  

 

3.4.2 Society and Livelihood 

The EIA report identified that 580 persons of 83 families will be affected due to the 

permanent Land Acquisition. This includes 30 families in Tilahar VDC and 53 

families in Deupur VDC of Parbat district. Of the affected families, 12 families lost 

more than 50% of assets and three families were relocated as about 14.80ha 

private land was acquired permanently. 

 

Monetary compensation for assets such as land, house, crops and trees in real 

market price; special training programs to upgrade the skills to employ the most 

significantly affected families and local people in the project area; and development 
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of Infrastructures like health post, improvement of water supply system, school, 

public toilets, waste disposal places were proposed as the mitigation measures in 

EIA report. 

 

3.4.3 Environmental Flow 

In order to minimize the impact in the dewatered zone, the EIA suggests the riparian 

flow of minimum 0.5m3/s to be released based on the assumption that such amount 

is required for the Himalayan fish species. The EIA study also proposed a fish 

ladder at the weir site in order to facilitate the migration of certain fish like Asala 

(Schizothorax sp.), Jalkapoor (Clupisoma garua) and Bagarid cat fish during the 

spawning season. The Project constructed the fish ladder but the environmental 

auditing report of this HEP concluded that the location and design of the fish ladder 

was inappropriate (Soil Lab, 2002). This informs that compliance is not related with 

effectiveness while addressing adverse environmental impacts. 

 

3.5 Lower Modi Khola HEP (20MW) 

The Lower Modi Khola Hydroelectric Project (LMKHEP), a RoR scheme with 20MW 

installed capacity, is under construction in Kaski and Parbat districts. The Manang 

Trade Link (P.) Limited (MTL) has been setup to develop this Project. The Project 

will divert 25m3/s of flow from the tailrace outlet of Modi Khola HEP and 1.5m3/s of 

Pati Khola will be diverted in the system by constructing a small weir and a 

desander. 

 

3.5.1 Fish and Aquatic life 

The EIA document reports 18 species of fish in the Modi Khola (Table 3.1).  

 

3.5.2 Society and Livelihood 

The EIA report mentions that approximately 5.46ha of land (0.43ha of the land at 

powerhouse, 3.55ha at headwork, 0.61ha for mucking disposal and 0.77ha at 

housing area) will be required and acquired for the project permanently. Similarly 

1.73ha of land will be leased for safe muck disposal and construction facilities. 

 

3.5.3 Downstream Water Use 

The EIA report documents no impact on existing water use, including no water right 

issues. As the river morphology and the terrain does not permit easy diversion for 

irrigation in nearby fields from Modi Khola, the EIA further clarifies the absence of 

irrigation canal and water supply system from the Khola. The tapping of water from 

Pati Khola is almost from the confluence of Pati and Modi Kholas. There is no water 

use downstream of the Pati khola diversion, which is at about 50m (MTL, 2008) 
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The EIA report also shows that about 4 HHs are being depended on fishing at Modi 

River. Apart from these, local people voluntarily fish in this river, but not in 

considerable amount. The Project could affect livelihoods of these families.  

 

3.5.4 Environmental Flow 

The EIA recommends to continue the flow released from Modi Khola HEP to 

maintain the aquatic environment. Water release in  dewatering  zone  from  

existing  Modi  Khola  HEP  will  be  untapped  to  conserve  the  aquatic  

ecosystem. Microclimate is expected unaltered. In Pati Khola, dewatered zone is 

less than 50m, and released environmental flow will be 60l/s (MTL, 2008). 

 

The EIA suggests the creation of pools by constructing small temporary check dam 

of 1 to 1.54m height across the Modi Khola in every 600m to 1000m interval 

between the confluence of Pati Khola with Modi Khola at Patichaur and Dobilla near 

confluence with Modi Khola at Paradi and the existing fish ladder at the headworks 

site of Modi Khola HEP during low flow season to mitigate the adverse impact of 

Lower Modi Khola HEP on fish. The creation of such a pool after rainy season from 

the head works site to the powerhouse site at Paradi will mitigate adverse impacts 

by providing habitat for aquatic life during dry season. 

 

3.6 Lower Modi-1 HEP (10MW) 

The Lower Modi-1 HEP is a RoR scheme with 10MW installed capacity which is 

under operation. The Project is located in Chuwa VDC of Parbat district. United 

Modi Hydropower (P) Limited is the proponent of the project. The electricity 

generation has been started on 24 November 2012. The IEE study was carried out 

in 2009 as per the EPA/EPR, 1997 and approved by the then Ministry of Water 

Resources (MoWR).  

 

The Project covers Chuwa and Shivalaya VDCs (now Kushma Municipality) on the 

right bank and Tilahar, Pakuwa and Pipaltari VDCs on the left bank of Parbat district 

(UMHL, 2009). Major components like intake, desander, headrace canal, fore bay 

and powerhouse are constructed in Chuwa VDC of Parbat district. The Pokhara-

Baglung Highway is the major access of the Project and the nearest town from the 

project is Kushma, the district headquarter of the Parbat district which is only 5km 

far from the project area. 

 

3.6.1 Fish and Aquatic Life 

The Modi River provides suitable habitat to many species of fish because of its 

rapid flowing water with high speed and velocity. The IEE report has documented 
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18 species of fish in the project area but has no information regarding the 

phytoplanktons or other form of aquatic life in the Modi Khola. 

 

3.6.2 Society and Livelihood 

Based on IEE report, the Project acquired 11.82ha land for the project structures 

and facilities out of which about 2.5ha is government land including community 

forest and 9.32ha of agricultural land including khet and kharbari. A total of 72 HHs 

were affected due to the land acquisition. The IEE report mentions that no houses 

will be relocated due to the project development. The land acquisition was not the 

problem because the affected people were ready to accept the reasonable 

compensation. 

 

3.6.3 Downstream Water Use 

The IEE report mentions no impact on existing water use and water right issues. 

There are no irrigation, water supply and water mills downstream of the intake. 

Hence, Modi Khola has not been used for irrigation and water supply purposes in 

the project area. The IEE report documents no professional fishermen in the project 

area. However, about 5 to 7 HHs were directly involved on fishing activities in the 

area.  

 

3.6.4 Environmental Flow 

The Project designed at Q40 has diverted a maximum of 27m3/s of river water. The 

average monthly water will be less in the month of December-June to generate as 

per the installed capacity. Due to the river diversion into the power generation, 

about 2.5km of the river stretch has been reduced the water flow. The IEE report 

has recommended that the compensation of water release will not be less than 10% 

(0.95m3/s) of the minimum monthly average discharge. 

 

In addition to the above described six hydropower projects, there are other two 

projects which are planned in the Modi khola. These are Lower Modi-II HEP 

(10.5MW) Cascade HEP and Ghandruk Modi (111 MW) HEP. Since, the 

environmental assessment reports of these projects were not available (as they are 

probably under preparation), the review of environmental assessment and e-flow 

was not carried out.  

 

In reference to the above review, the environmental assessment reports of six 

different HEPs depict that the Modi Khola is rich is aquatic biodiversity. Thirty 

species of fish have been reported in the Modi Khola (Table 3.1). 
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Table 3.1: Fish Availability in Modi Khola  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Not

e: 

   Acrossocheilus hexagonolepis is the same species of Neolissocheilus hexagonolepis. The Neolissocheilus is the changed (new) scientific 

name of the Katle; Note: C= species caught in the study, R = species reported by locals, and I= species Identified 

Source: EA Reports of different hydropower projects 

S.N. Scientific Name Local Name 
EIA /IEE of HEPs 

Modi Khola  Upper Modi  Upper Modi A  Lower Modi Lower Modi-1  Middle Modi  

1 Amphipnous cuchia Bam * * * R I * 

2 Anguilla bengalensis Bam * * * R I * 

3 Bagarius Gonch R * * R I * 

4 Barilius shacra Fageta/Faketa R R * C I I 

5 Barilius barila Faketa * * * * * I 

6 Botia almorhae Baghi * * * R I I 

7 Channa punctatus Hile C/R R * * * * 

8 Clupisoma garua Jalkapoor * * * R I * 

9 Crossocheilus latius stone roller/chiple budduna R * * * * I 

10 Cyprinim semiplotum king fish/ khuspe R * * * * * 

11 Garra annandalei Naktuwa, (Lahare) Buduna * C R C I I 

12 Garra gotyla Buduna C C R R I * 

13 Glyptothorax cavia Tilcapre * * * R I I 

14 Glyptothorax pectinopterus Telkabre/karasinghe R C R R I I 

15 Glyptosterrum blythi Tilkabre * * * * * I 

16 Heteropneustes fossilis Singhi * * * * * I 

17 Labeo angra Tued/Thed R * * * * I 

18 Labeo dero Gurde R R * * * * 

19 Neolissocheilus hexagonolepis Katle/Copper Mahseer R R * C I I 

20 Noemacheilus bevani Gadela * * * C I I 

21 Pseudecheneis sulcatus Kabre/Capree * C R C I I 

22 Psilorhynchoides pseudechenesis Tite * * * * * I 

23 Puntius chilinoids Karange R * * R I * 

24 Puntius conchonius Pothia * * * * * I 

25 Puntius ticto Pothia * * * * * I 

26 Schizothorax plagioustomus BucheAsla C C C C I I 

27 Schizothoraichthys progastus ChuhheAsala C C R C I I 

28 Schizothorax richardsonei Asla/TaukeAsla C C C * * I 

29 Tor putitira Golden Sahar/Pahelesahar R R * R I * 

30 Tor Sahar R * * R I * 

 

Total 16 12 7 18 18 19 
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3.7 Reduced Flow Zone in the Modi Khola 

The field observation, environment assessment reports and the discharge 

measurement revealed that the water diversion from the Modi Khola for hydropower 

generation has created dewatered stretch/reduced flow zone in the natural river 

course. This problem is more serious in the dry season where there is a high 

demand of water for electricity generation, resulting to low natural discharge in the 

Khola. The following table depicts the scenario of reduced flow stretch in the Modi 

Khola and associated environment assessment provisions.  

 

Table 3.2 shows that 6km of the total stretch of the Modi Khola is already converted 

to the reduced flow zone with the operation of two HEPs- 14.8MW Modi Khola and 

10MW Lower Modi-1.  This reduced flow zone is to increase up to 22.45km with the 

execution of the other four projects.  This means, about 45% of the total Khola 

stretch will turn to reduced flow zone with execution of these projects. This 

percentage shall further increase with implementation of two more proposed 

projects which are currently not considered for this study. In absence of any 

environmental conservation efforts, the Modi Khola remains vulnerable to 

exploitation without any limits. 
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Table 3.2: Reduced Flow Stretch and other Environmental Provisions for Different Hydropower Projects of Modi Khola

S. N. HPP 

Reduced 

flow 

Stretch 

(km) 

Environment 

Assessment 

Dam/weir  

Provision of Fish 

Ladder/ Passage 

Provision of riparian 

release / environment 

flow 

Height 

(m) 

Length 

(m) 

1. Modi Khola (14.8 MW) 3.27 
EIA, (final report 

Jan, 1996) 
3.5 33.0 Fish ladder 0.5m3/s 

2. Lower Modi 1 (10 MW) 2.73 IEE, 2009  49.5  0.95m3/s 

3. Lower Modi Khola (20 MW) 4.11 
 

No weir across 

Modi;  weir on 

Pati Khola 

 

60 l/s from Pati Khola; 

continuation of d/s release 

of Modi Khola HEP 

4. Middle Modi (15.1 MW) 2.55 IEE, 2012 5.0 32.0 Fish Ladder 0.72m3/s 

5. Upper Modi A (42 MW) 6.79 
EIA, approved 

by MoPE 2004 
15.0 22.0 Cylindrical fish tank  1m3/s 

6. Upper Modi (14 MW) 3.00 
EIA (draft final 

report 1997) 
10.0 30.0  0.5m3/s 

 
Total 22.45 
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The increasing trend of change in hydrology of Modi Khola due to anthropogenic 

interventions through diversion of water from river into tunnels and canals for 

hydroelectricity projection pose serious threat to the ecosystem in the downstream. 

In addition, downstream water uses and water users and associated livelihoods will 

also be affected. Therefore, it is worthwhile to look into the different water uses in 

the Modi Khola. 

 

3.8 Water Uses in Modi Khola  

The literature review, site observation and KII show that water from Modi Khola has 

not been used for drinking purpose. This is also the case for the dewatered zone in 

between downstream of dam up to the tailrace of two HEP which are in operation in 

the Modi Khola. 

 

The field investigation and interview with local people reveals that the land close to 

Modi Khola mostly consists of forest area and therefore the agricultural and 

cultivated land is minimal. The morphology of river and the terrain does not permit 

easy diversion for the irrigation in nearby fields from Modi Khola. Hence, water from 

Modi Khola has also not been used for irrigation purpose. Some people also argued 

that the water of the Modi Khola is not suitable for irrigation purpose as the water in 

the Khola mainly comes from the melting glaciers and is too cold for crops.  

 

The field study further shows that there are no any commercial or traditional fish 

farms/ponds dependent on the water of the Modi Khola. However, the Khola is 

famous for delicious local fish species (mainly Asala). Due to development of 

hydropower project and diversion of water from the Khola for power generation, 

fishing activities have been gradually decreasing. Fishing activities have vanished 

particularly, from headworks to tailrace of Modi Khola HEP and Modi Khola –I HEP 

mainly during the dry season. The locals also reveal that the fish catch has 

decreased significantly with the operation of the HEPs in the Modi Khola. 

 

The Hindus use the river water for various purposes like religious and cultural 

activities. During the field investigation and site observation, it was observed that 

the water from Modi Khola located at the downstream of Middle Modi HEP 

Bhuktangle VDC-1, of Parbat district is used for cremation activities. Similarly, there 

was another cremation site located at Tilahar VDC-1 (Pattichaur) and Pakuwa VDC, 

Rati khola and Modi Khola confluence (Known as Maruwa) but now it has been 

closed due to the Lower Modi-I HEP as the Khola is diverted for power generation. 

 

The KII also revealed that due to the hydropower development, some religious 

places have been affected .The Annapurna Mata Temple is located at the bank of 

Modi Khola where local people worship on Ekadashi festival in each year. The 
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Pilgrimages uses the water from Modi Khola for bathing on special occasions. The 

diversion of Modi Khola water will impact the religious and aesthetic uses of the 

water mainly in the reduced flow zones created by HEPs. 
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Chapter Four 

COMPLIANCE AND EFFECTIVENESS 

 

This section focuses on compliance with provisions and requirements as stipulated 

in the existing policy and legal instruments, including effectiveness of existing 

measures. The major objectives of assessment of compliance and effectiveness is 

to understand environmental management systems and the level of performance in 

complying with legal requirements and corporate or government policy as well as to 

check back and examine how well these environmental impacts, accuracy of 

prediction, effectiveness of environmental mitigation measures adopted and 

functioning of monitoring mechanism for the projects. In this chapter the compliance 

and effectiveness have been assessed for two operating HEPs in the Modi Khola. 

  

4.1 Assessment of Compliance 

The assessment of the compliance has been done for two existing projects (Modi 

Khola HEP and Lower Modi Khola-1 HEP) which are in operation.  

 

Fish ladder is one of the most important technologies to ensure upstream-

downstream fish migration. Fish ladder works satisfactorily for Asala and other short 

migratory fishes. Hydropower projects of Nepal are generally established in areas of 

fish migration and fish passages are recommended to mitigate the barrier effect of 

the dam. Some resident fish such as Asala (Schizothorax sps.), stone roller (Gara 

gotyla), stone loaches (Noemacheilus beavani), catfish (Glyptothorax 

pectinopterus), faketa (Barillius sps.) and murrel (Chana punctatus) utilize gravel 

bed areas for spawning. Considerable loss of spawning grounds of these species 

has taken place immediately below dams. Adequate attention must be given to the 

protection of the spawning and nursery grounds of fish with gravel beds. 

 

There are essential provisions recommended by IEE/EIA for biodiversity 

conservation and maintaining downstream ecosystem in each hydropower projects. 

However, most of the projects are not following the recommendations. Non-

implementation of recommendations has caused adverse effects for aquatic 

biodiversity. It has been assessed separately in each project's description about 

effectiveness of the structures/devices constructed and operated for the purpose of 

environment protection and regulation. 

 

4.1.1 Modi Khola HEP 

The assessment of the compliance has been done based on the EIA finding and the 

implementation of mitigation measures in the field.  
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The EIA of the Modi Khola hydroelectric project was conducted in 1995 before the 

introduction of Hydropower policy 2001 and enforcement of the Environment 

Protection Act, 1996 and its Rules, 1997 and releasing of 10% downstream water 

was not mentioned in EIA. However, the EIA report proposed the following 

mitigation measures in relation to aquatic life and ecosystem protection downstream 

of the diversion weir.   

 700 lit/sec. riparian flows throughout the year so as to maintain fish population; 

 Construction of fish ladder;  

 Controlling over exploitation of fish by offering permanent jobs to fishermen 

and by involving local community  

 

The site observation and verification carried out in April 2016 by the study team has 

revealed that a fish-ladder was constructed at the left bank of the Modi Khola. This 

shows that the Project has complied with the EIA recommendation. But no water 

was flowing downstream of the diversion weir from the fish ladder which indicates 

that recommended mitigation measures as per EIA are not properly followed and 

this was the case of non-compliance. More on changes in hydrology is discussed 

in section 4.3 of this chapter. 
 

 
 

Picture 4.1: Inspection of Fish Ladder at Modi Khola HEP headworks by the 

Study Team 

4.1.2 Lower Modi Khola-I HEP 

The IEE report shows that there are no irrigation and water supply schemes 

downstream of the intake river and there are no professional fishermen in the 

project area. Nevertheless, the IEE report has recommended releasing 10% of river 

water to maintain the downstream ecosystem in accordance with the Hydropower 
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Development Policy, 2001. The IEE report clarifies that Sundare Khola and Rati 

Khola will maintain the minimum flow larger than the minimal one. The site 

inspection conducted by the key experts it is found that there is no water release 

through the weir. The IEE report has not recommended the fish ladder however it 

has constructed along the weir. But the site observation by the study team 

concludes that the fish ladder is non-functional as no water flows through it. The 

team was not convinced that local fish could use this fish ladder. 

 
Picture 4.2: No flow condition downstream of Lower Modi-I HEP headworks 

 

4.2 State of Downstream Ecosystem 
Most of the fish from Modi are important economically and for maintaining 

biodiversity of the river. They are contributing food and nutrition security and income 

generation of the fishermen (seasonal). Migration and breeding of fish and aquatic 

animals are adversely affected due to no water has been released from the dam 

during winter and dry seasons. The project has constructed fish ladder along the 

weir; it is supportive for conserving aquatic diversity, maintaining downstream 

ecosystem and social activities. However, no water is released from this provision 

during dry season. Although, the EIA report has recommended releasing 10% of 

river water to maintain the downstream ecosystem, team of fisheries expert found 

dewater zone from weir up to Dobilla, the confluence of Jare Khola and Rati Khola 

(tributaries). No aquatic fauna was observed in this dewatered zone and it affects 

negatively in fish migration and spawning. Modi Khola is also an important habitat of 

about 18 species of fish and many other species of aquatic animals.  
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Among the fish species found in this Khola some are cold water and others are 

warm water species. Nature of feeding and spawning behavior of this two specific 

category of fish is different. The water quality of tributaries like Jare and Rati Khola 

is not suitable during summer to stay long time and spawning for cold water species 

like Asala (Schizothorax spp).  Water of these streams of warm water sources are 

suitable only for small minor carps, such as Barilius spp, Puntius spp etc. This type 

of adverse environmental condition may destroy the habitat of aquatic flora and 

fauna. It increases probability of extinction of sensitive aquatic species from the 

Modi Khola after operation of HEPs. 

 

4.3 Changes on Hydrology 

The natural flow regime of the river changes from hydropower development due to 

diversion of water from head works. This change of flow regime is called changes of 

hydrological change. The changes in ecosystem, changes in fish species and its 

production and change in livelihood depends on change of the hydrology i.e., 

hydrological changes are driving factors for other change.  

 

The datum for the measurement of hydrological change can be accessed through 

the DHM hydrological station No. 406.5 at Nayapul of the Modi Khola. This 

hydrological station has record from 1975 to 2015 but there is data gap from 1980 

to 1987. But for this study, the recorded data from 1976 to 2008 is used for 

statistical analysis. From statistical analysis of the record, the mean annual flow at 

the station is about 51 m3/sec and mean monthly flow is presented in Table 4-1. 

Due to small difference in catchment area at Nayapul Station No. 406.5 and 

headworks of Lower Modi-1, the monthly average value of flow can be considered 

as the average flow available at the headworks of Lower Modi-1. 

 

From the literature, the design discharge of Lower Modi-1 is 26m3/s. The  

 

Table 4-1 shows the mean monthly flow, minimum environment flow (e-flow) 

required, downstream release flow during the 12 months of the year. The minimum 

e-flow required is calculated as 10% of the monthly average flow in each month and 

downstream flow is same as minimum e-flow required if monthly average flow is 

less than design discharge and mean flow minus design flow when mean flow is 

greater than design flow. 

 

The tabulated value is best explained by  

 which shows that there will be flow less than design flow at the intake at seven 

months of the year and surplus flow during rest of the five months. So monitoring of 

e-flow must be conducted during the periods of low flow. 
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Table 4-1 Different flow at Lower-Modi-1 hydropower head-works (Same as in Nayapul 

station without using catchment area ratio) 

Month 
Mean Flow 

(m3/s) 

Minimum e- flow(m3/s) as 

per Rule 

Design Q 

(m3/s) 

Downstream 

flow(m3/s) 

Jan 11.23 1.12 26 1.12 

Feb 9.46 0.95 26 0.95 

Mar 9.16 0.92 26 0.92 

Apr 12.50 1.25 26 1.25 

May 20.23 2.02 26 2.02 

Jun 54.69 5.47 26 28.69 

Jul 146.07 14.61 26 120.07 

Aug 166.71 16.67 26 140.71 

Sep 101.42 10.14 26 75.42 

Oct 40.95 4.09 26 14.95 

Nov 20.26 2.03 26 2.03 

Dec 14.74 1.47 26 1.47 

 

 

 
 

Figure 4-1 Different flow at Lower Modi-1 hydropower headworks 

 

Furthermore, the discharge was measured three times at different season during 

the study period at upstream and downstream of existing hydropower project 

headworks. The flow was measured in pre-monsoon season and low flow season.  

The summary of the discharge measured at the site to monitor e-flow is presented 

in Table 4-2. 
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Table 4-2 Summary of discharge measurement at Modi Khola  

S. 

N. 
Date 

Location (with respect 

to diversion weir/dam) 

Discharge 

(m3/s) 
Remarks 

A. Lower Modi 1 HEP (10MW) 

1 

 
25 May, 2015 

Upstream 12.24   

Downstream 0.88 < minimum e-flow 0.95 m3/s 

2 
02 Jan,  2016 

Upstream 

 11.03   

03 Jan,  2016 Downstream 0.40 < minimum e-flow 0.95 m3/s 

3 10 Apr,  2016 
Upstream 12.39   

Downstream 0.00 no release at all 

B. Modi Khola HEP (14.8MW) 

1 25 May, 2015 

Upstream 12.48   

Downstream 2.22 > minimum e-flow  0.5 m3/s 

2 

02 Jan,  2016 Upstream 11.51   

04 Jan,  2016 Downstream 0.24 < minimum e-flow  0.5 m3/s 

3 

09 Apr,2016 Upstream 11.14   

10 Apr,2016 Downstream 0.06 <minimum e-flow  0.5 m3/s 

 

The flow measurement on 25 May, 2015 (pre-monsoon season) at upstream and 

downstream of Lower Modi-1 headworks was 12.24 m3/s and 0.88 m3/s. 

Hydropower Development Policy mandates to release 10% of minimum monthly or 

according to IEE or EIA report whichever is greater. But this criterion was not 

followed at the flow measurement on site on that day and time. Similarly on 2 and 3 

January 2016, the flow measured at upstream and downstream of Lower Modi-1 

headworks was 11.03 m3/s and 0.4 m3/s respectively. Even though the IEE report of 

Lower Modi-1 recommends 0.95 m3/s, this amount of flow was not released during 

the site visit. 
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Figure 4-2: Discharge measurement summary for Lower Modi- 1 HEP 

 

The above figure shows that, the Lower Modi-1 HEP has not complied with its 

minimum flow to be released from the headworks of the project in all the three 

seasons. As per the approved IEE, the minimum flow is determined to be 0.95m3/s, 

whereas the project has not even allowed as single drop of water to flow 

downstream in the dry season (April 10, 2016). This is the extreme case of non-

compliance.  

 

Further, the flow was measured on 25 May, 2015 on both upstream and 

downstream of Modi-dam owned by NEA and it found to be 12.48m3/s and 

2.22m3/s. During this period, the downstream release was about 10% of long term 

mean monthly average of 20.2m3/s and greater than minimum release of 0.5m3/s 

recommended by EIA report. Also on 2nd and 4th January, 2016, the flow at 

upstream and downstream of Modi dam was 11.51m3/s and 0.24m3/s. The flow 

measured on 9 April, 2016 at downstream of Modi dam was found to be 0.06 m3/s 

which is less than the minimum flow of 0.5m3/s recommended by EIA report.  
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Figure 4-3: Discharge measurement summary for Modi Khola HEP 

 

The above figure shows that, the Modi Khola HEP has maintained some flow 

downstream of dam in all the three seasons. The HEP has complied with its 

minimum flow to be released from the headworks of the project in pre-monsoon 

season.  But such downstream flows are below the minimum flow as included in the 

EIA report. As per the EIA, the minimum flow is determined to be 0.5m3/s, whereas 

the Project has not been able to comply with this requirement in post-monsoon and 

dry season. This is the case of non-compliance.  

 
Picture 4.3: Discharge measurement downstream of Modi Khola HEP 

headworks 
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From the above evidence of flow measurement at above mention two sites on three 

different seasons, it was found that the minimum e-flow was not released to 

downstream of diversion dam. Even there was not mandatory provision of 10% 

release before implementation of Hydropower Development Policy 2001, Modi 

hydropower has provision of 0.5 m3/s to maintain environmental flow. Although 

Lower Modi-1 was implemented after 2001, it is mandatory to release 10% of 

minimum monthly flow and IEE also recommends to release minimum of 0.95 m3/s 

but there is problem of implementation in dry season due to value of scarcity of 

power and generated power benefit. 

 

Though these measurements were one-time measurement rather than continuous 

or daily, they provide an indication of the compliance of the environmental flow by 

hydropower projects. The Monsoon season measurement was not carried out, as 

the Modi Khola swells up in Monsoon and there is enough water that flows 

downstream of the diversion weirs/dams and thus the environmental flow is not an 

issue in this season. 

 

4.4 Changes in Livelihood of Fishing Communities 

The EA report shows that some 3 to 4 households (From Betani to Patichaur site) 

and 10 to 15 households from downstream of Lower Modi-1 HEP are being 

dependent on fishing from Modi Khola. The most predominantly illiterate local 

people (Newar and Magar) who hardly have any access to agricultural land and no 

other alternative jobs, depend heavily on fishing in Modi Khola. After the water 

diversion into the hydropower, professions of these households have badly affected. 

Now they have engaged in small business instead of fishing in Modi Khola (KII, 

2016). 

 

4.5  People Perception  

Jalsort Vikas Sanstha (JVS) Nepal, Kathmandu organized an Environmental Flow 

Assessment Workshop on 10 April 2016 at the district headquarter of Parbat. There 

were 33 participants from different sectors like district level Government officers, 

representatives from Community Forest User Groups, hydropower project 

developers and affected people.  

 

The primary purpose of the workshop was to introduce the relevant policies on 

water recourses management and need of environmental data and information for 

conducting IEE and EIA studies. During the workshop, majority of respondents 

informed no water released in the downstream of Modi Khola HEP and Lower Modi 

Khola-I HEP during dry season. Hence, significant impacts might have occurred to 

fishing communities and other aquatic animals due to the development and 
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operation of hydropower Projects. The wild animals have also disappeared due to 

lack of minimum necessary water in Modi Khola and suggested that such types of 

awareness programs should be conducted before the development of the projects 

to benefit project officials and local people. 

 

The participants further expressed that there is no regular monitoring conducted by 

the responsible agencies. The representative from Modi khola HEP (NEA) replied 

that the minimum 10% water flow from the dam was released during the initial 

phase of project operation but now it has stopped due to the rehabilitation works of 

the dam on progress. The representative of one of the hydro-projects articulated 

that regular electricity supply by generating with full installed capacity is important 

than the minimum water flow, so 10% water release during the dry season has not 

been put into practice and further stated that in the past, the hydropower projects 

were developed without adequate hydrological data and now it has been a problem 

to release minimum flow due to the reduction of natural river flow. 

 

The local participants also raised concerns about the royalty from the existing HEP 

and stated that the royalty distribution has not prioritized the project affected people 

and community. The representative of another project stated that the royalty has 

been distributed through the DDC; however it has not touched directly to the 

affected people due to the existing legal and administrative framework. The affected 

people have also not been satisfied with the distribution of royalty through the DDC 

and suggested to equal distribution (Attachment-I). 
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Chapter Five 

Conclusion and Recommendation 
 

5.1 Conclusion 

The primary focus of water development projects in Nepal has been hydropower 

and irrigation. Initially, there has been no consideration of environmental flow 

requirements downstream of these developments. The Hydropower Development 

Policy, 2001 has stipulated the need for maintaining a minimum flow in rivers, 

downstream of hydropower plants. However, such recommendations remain 

arbitrary and minimal. In the case of HEPs of Modi Khola no minimum water 

releases observed despite it was proposed in EIA and IEE report. 

 

The hydropower development is accelerating in the Modi Khola and this is the case 

of many rivers in Nepal. This study carried out in the Modi Khola reveals that in the 

quest of harnessing more rivers for hydropower generation, the environmental 

concerns are not being properly addressed.  

 

In two decades of, after the enforcement of EPA/EPR in 1997, environment 

assessment (EA) of hydropower projects, much has been documented in reports 

but less is actually implemented. This case shows that even though there are 

measures to be implemented and complied during hydropower construction and 

operation, in absence of any monitoring mechanism, environmental resources are 

likely to be more susceptible for exploitation and overharvest. Lack of monitoring 

was observed in Modi Khola and hence, it is difficult to know the state of 

implementation of mitigation measures and if implemented, level of their 

effectiveness as compliance might not be related to effectiveness in general.  

 

5.2 Recommendation 

After the extensive field investigation, stakeholder consultation and review of 

environmental reports and existing policies and laws on water resources 

management, the following recommendations have been made: 

 Regular monitoring should be institutionalized for both legal and in-built 

monitoring system;  

 System for monitoring should be also established at the local level and 

affected communities could provide better information about the 

effectiveness of mitigation measures implemented. 

 Environmental flow assessment related awareness programs should be 

conducted at central and local level before operation of the project. 

 In-depth public consultation during the EIA study should be conducted by the 

project developers by including the potential project affected people. 
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 The recommendations of EIA report should be properly followed by the 

project developers and environmental auditing should be conducted by 

MoPE on timely basis. 

 There is an urgent need for adequate institutional arrangements for 

promoting action/applied research directed at the development of appropriate 

methodology, assessment of environmental flows for various rivers in Nepal 

by examine thresholds for abstraction of water. 

 

This case study recommends that there is a need of cumulative impact assessment, 

mainly in those basins which have higher potential for hydropower and where there 

are plans for cascades of projects. This study also provides information to rethink 

on mitigation measures proposed in EA studies to conserve downstream 

ecosystems and/or lifeforms in hydropower projects. More importantly, this study 

underscores the importance of proper basin plans and assessment of hydropower 

potential that can be harnessed sustainably from economic and environmental 

perspectives.   
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Annex-I 

Individual's Perception during Stakeholder Consultation 

 

Box-1: 

Tulsi Ram (DDC Representative-Parbat) 

 Aquatic animals (Fish, Asala, other aquatic animals have been disappeared due to 

hydropower projects. 

 Minimum water flow from Modi Khola HEP is absent. 

 Problems for rivulets and sand collection lack of water although the royalty is being 

collected. 

 Water scarcity for wildlife in the D/S of dam particularly during dry season. 

Box-2: 

2. Mahendra Jung Lamichane (Secretary-Upper Modi Sarokar Samitee) 

 Such types of Program should be conducted before the construction of the projects. 

 A minimum release of water has not practiced. 

 Problem faced for Cremation and Religious activities located at Pattichaur and Betani lack 

of water in the river. 

 Problem for fishing activates lack of sufficient water in the river and local fishermen who 

were dependent on fishing; their livelihood seems to be significantly impacted. Asala and 

Katana fish has disappeared from the river. 

 25% water should be released where as 10% is not sufficient. 

 Displacement of wildlife lack of sufficient water in the river and easy to involve the illegal 

activities of wild animals like hunting and poaching activities. 

Box-3: 

3.  Ishor Sapkota (Chief-Community Forest) 

 Modi Khola is now defined as Energy Khola. 

 It will not sustainable if it is not environmentally friendly. 

 No hearing from NEA and no consultation was carried out by private sector during EIA 

study. 

 Environmental Impact due to the development activities, the Assessment should be 

conducted. 

 The fisheries have been disappeared in the river due the hydropower projects and no 

alternatives were given for the local fisher men, who depended on fishing activities for 

their livelihood. 

 No responses were given by Project for plantation on the canal. 

  HEPs are the major causes of firing in the forest. 

 EIA reports were not provided by the proponent for the local people. 

 The plantation activities should be done for the protection measure. 

  Bio-diversity conservation awareness programs should be conducted. 

Box-4: 

4. VDC Secretary: Bajung, Parbat 

 Origins of River are being dried day by day due to the hydropower construction. 

 Problem for fishing activities from one place to another lack of water. 

 The minimum flow should be released during the dry season for the ecological balance. 

Box-5: 

5. Ganga Timsina (Local farmer-Patichaur, Parbat) 

 The environmental flow assessment awareness program should be conducted before the 

construction of the hydropower projects. 
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 Public notice was published in the VDCs notice board influenced by local level certain 

individuals when the environment study was carried out (A case of Lower Modi). 

 The suggestions and comments should be collected from the directly affected people. 

Box-6:  

6. Kul Bahadur Chettri, Parbat-Affected Person (Tilahar) 

 The water from Modi Khola has not used for irrigation and drinking purpose. 

 There were 10-15 HHs dependent on fishing who had no access of agricultural land,   

now they have displaced due to the operation of Lower Modi-I HEP and no alternatives 

were given by the Project to improve their livelihood. 

 There is a cremation site located at Modi Khola and Rati Khola confluence (Known as 

Maruwa), Siwalaya VDC-4, but now it has stopped due to the Lower Modi-I HEP 

development. 

  During the monsoon, the water will be stored up to 500m upstream from Lower Modi 

Khola Dam and problem for local residents. No protection measures have been taken by 

the project. 

 The Project developer of Lower Modi Khola-I HEP, has supported for local road 

construction and Pipe for drinking water supply but employment for local people has not 

provided. 

 The project developer’s negligence to contract with local people by using the local 

administration. 

 Tailrace of Lower Modi HEP, is directly diverted into the settlements by the Manang Trade 

Links. 

 Due to the blasting and its vibration other construction related activities of hydropower it 

has badly impacted for domestic animals. 

 Due to the load shedding particularly from 6.00 to 9.00 evening time, it has badly affected 

to the Children education. 

 The received royalty from the hydropower projects, it has not touched to the affected 

VDCs as well as core project area. 

 The established Sarokar Committee at local level, VDCs and DDC have unknown 

regarding the establishment of the committee. 

Box-7: 

7. Representative of United Modi  

 In the past, the hydropower projects had developed without the hydrological data and now 

it has problem to release minimum flow due to the reduction of river flow. 

 Lower Modi-I HEP is paying the fine due to the low power generation, so regular electricity 

supply is important than the minimum water release. 

 IEE and EIA should conduct based on the installed capacity, local people have unknown 

due to the government policy 

Box-8: 

8. Hari Devkota-Representative from Middle Modi 

 Policies and regulations are being changed and local bodies are unknown about it. The 

environmental study reports prepared by the project developers are being misapplied.  

 The royalty is being distributed through the District Development Committee and it should 

be distributed effectively. 

 As per the National Policy, 60% royalty should be expensed in energy sector and only 

40% for project affected are, hence, sufficient royalty has not been touched to the affected 

people. 

Box-9:  
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9. Tej Bahadur Chettri-Affected People Bajung of Parbat district. 

 The distribution of royalty due to the hydropower projects, it has not distributed equally. 

 The directly affected people have not received the royalty but it has expensed in other 

sector. 

 The National Policy should have declared that how much royalty do the affected people 

get? 

 

 

 

 

Annex II: 

List of Key Persons Interviewed (KII) 

 Kul BahadurChettri,  

 Hira Kumari Chettri, 

 Bhoj Bahadur Chetri and  

 Chettra Bahadur Adhikari. 

 

 

 

 

 

 

 

 


