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Cumulative Impact Assessment: 

Introduction to the CIA and its application in the Trishuli Basin, Nepal

Presenter:

Pablo Cardinale

Principal Environment Specialist

IFC



CIA-related Regulatory Framework and Guidelines in Nepal 

CIA consideration for 
Environmental Impact 

Assessment (EIA)

• Environmental 
Protection Act (2019)

• Hydropower EIA 
Manual (2018)

• Upcoming CIA 
Guidelines / 
Framework, DOED 
(2020)

Guidelines enabling 
implementation of E&S 

safeguards

• Environmental-friendly 
Local Governance 
Framework (2013)

• Guideline for Physical 
Infrastructure 
Development and 
Operation in Protected 
Areas (2008)

• Land Acquisition, R&R 
Policy for Infrastructure 
Development Projects 
(2015)

Financial Institutions

• NRB – Environmental 
and Social Risk 
Management 
Guidelines (2018)

• IFC Performance 
Standards (2012)

• IFC CIA Good Practice 
Handbook (2013)

• IFC EHS Guidelines 
for Hydropower (2018)

• WBG Environmental 
Flows for Hydropower 
(2018)



Hydropower EIA Manual

Available Online at: 

http://mofe.gov.np/downloadfile/Hydropower%20Environmental%

20Impact%20Assessment%20Manual_1537854204.pdf



What are Cumulative Impacts? 

• Cumulative impacts are those that result from the successive, 

incremental, and/or combined effects of an action, project, or activity 

(collectively referred to as “developments”) when added to other 

existing, planned, and/or reasonably anticipated future ones.

• For practical reasons, the identification and management of 

cumulative impacts are limited to those effects generally recognized 

as important on the basis of scientific concerns and/or concerns 

of affected communities.
“death by a thousand cuts”



The major environmental and social 

management challenges that we face 

today – loss of biodiversity, the decline of 

ocean fisheries, desertification, or climate 

change - are all the result of cumulative 

impacts from a large number of activities 

that are for the most part individually 

insignificant, but which together have had 

global repercussions. 

Why Assess Cumulative Impacts? 



How do we perform a CIA?

18    5    41    9    1    76    3    22

Eighteen, five, forty-one, nine, one, 

seventy six, three, twenty two

CIA : We use same tools as ESIA, same 

information, data, similar uncertainties, 

knowledge, BUT a different perspective 



ESIA vs CIA

Basic Conceptual Assessment 

Paradigm Change.

1. Focus: Project Impacts vs Condition of Valued 

Environmental and Social Components 

(VECs).

2. Scope: Expanded spatial and temporal 

boundaries for the analysis.   



Environmental and Social Impact Assessment (ESIA)

An ESIA describes the setting, impacts and mitigation actions for a 

SPECIFIC PROJECT



Cumulative Impact Assessment (CIA)

CIA focuses on the valued environmental and social components (VECs) of the broader area, 

assessing how the VECs will be impacted under scenarios with current, planned and future 

development projects as well as other stressors. A wide range of VECs are assessed. 



Valued Environmental and Social Components (VECs)

Sensitive  environmental or social receptors,  affected resource, 

ecosystem, or human community:

➢Air shed

➢Watershed

➢Forest resource

➢Resident wildlife

➢Migratory wildlife

➢Fisheries resource

➢Historic / Socio-cultural 

resource

➢Land use

➢Community Structure

➢Coastal zone

➢Recreational



VEC Cumulative Effect / Change of condition

Air •Health hazard, poor visibility from elevated levels of ozone 

or particulates.

Surface Water •Water quality degradation from multiple point-source 

discharges.

•Water shortages from uses that exceed capacity

Ground Water •Aquifer depletion

Land and Soil •Diminished land fertility / productivity

Wetlands •Diminished flood control capacity

Ecosystems •Habitat fragmentation

•Loss of fish and wildlife populations

Socioeconomics •Overburden services

•Unstable labor markets

Community 

structure

•Changes in community dynamics  as a result of 

displacement of critical community members.

Cultural 

Resource

•Cultural site degradation / vandalism

•Fragmentation of historic district



IFC Good Practice Handbook on Cumulative Impact Assessment 

Available Online at: 

https://www.ifc.org/wps/wcm/connect/58fb524c-3f82-462b-918f-

0ca1af135334/IFC_GoodPracticeHandbook_CumulativeImpactAsse

ssment.pdf?MOD=AJPERES&CVID=kbnYgI5



CIAM - Six Step Process 

Step 1: Scoping.

Step 2: Identification of Other Activities and Drivers.

Step 3: VECs Baseline.

Step 4: Assess Cumulative Impacts on VECs.

Step 5: Assess Significance of Predicted Cumulative Impacts.

Step  6: Design Management Strategies.
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Cumulative Impact Assessment (CIA) 

of the Trishuli River Basin, Nepal

Available online at: 

https://www.ifc.org/wps/wcm/connect/topics_ext_

content/ifc_external_corporate_site/sustainability

-at-ifc/publications/publications_report_cia-

trishuli

The need for a CIA was identified as 

High due to the existing and planned 

development of multiple hydropower 

projects in the basin
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Trishuli River Basin Study Context

19

• ~130 km trans-boundary river in north-central Nepal. 

• One of the key sub-basins of the Gandaki Basin. 

• Steep mountainous topography makes the basin 

vulnerable to natural disasters but also attractive to 

hydropower.

• Langtang National Park and buffer area of Shivpuri 

National Park.

• Main economic activities include forestry, agriculture, 

and participation in tourism-related activities from 

rafting and religious sites.

• Brahmin Chhetri, Gurung, Magar, Tamang, Newar, 

Thakali, Tharu, Bhote and Dalit are the major ethnic 

groups in the region (the majority of the people follow 

Hinduism and Buddhism). 



CIA Spatial Boundary

Temporal 

Boundary:

50 years



Extensive Stakeholder Consultation for the CIA

Stakeholder groups included: 

• Groups that directly benefit from proposed developments 

• Groups that are directly negatively affected by proposed developments 

• Those who directly interact with the ecosystem components that overlap with the proposed developments 

• Those who indirectly influence the use or conditions of those environmental and social components—such 

as regulatory groups, external research agencies, local, national nongovernmental organizations (NGOs)

A total of 52 stakeholder groups were identified that are a subset of the following broad categories: 

• Hydropower developers

• Government authorities (ministries and national authorities)

• District authorities

• Local authorities

• Local and national NGOs

• International NGOs

• External agencies

• Research agencies 

• Affected communities

• Lenders and project proponents



Key findings of the CIA and next steps

Presenter:

Leeanne Alonso

Biodiversity Consultant

IFC



Trishuli River 

Basin



Trishuli River Temperature Zones



Lower Trishuli River (Cool to Warm Water Zone) ~ 200 m asl



Middle Trishuli River (Cold to Cool Water Zone) ~500 m asl



Upper Trishuli River (Cold Water Zone) 1000+ m asl

Chilime Khola



Hydropower 

Projects (HPPs) 

in the 

Trishuli River Basin
as of June 2018



Planned Hydropower Projects in the Trishuli River Basin



Trishuli River Elevation Gradient and Hydropower Projects



Trishuli HPP



Upper Trishuli – 3A HPP



Tadi Khola HPP

Another HPP under construction upstream 

using sand and gravel from the river



Additional Stressors identified in the Trishuli Basin 



Sand and 

Gravel Mining

1,000+ trucks 

are registered in 

Dhading District 

to carry sand 

and gravel to 

Kathmandu and 

other cities 



Sand and 

Gravel Mining

400+ sand-mining, 

-washing, and -

crushing 

industries in 

Dhading and 

Nuwakot Districts



Road 

Construction 

along the 

Trishuli River



Cumulative Impact Assessment of the Trishuli River Basin

❖ Compiles a baseline of environmental and social information for the basin

❖ Draws attention to cumulative impacts

❖ Documents the extent and magnitude of cumulative impacts

❖ Documents locations of cumulative impacts

❖ Documents the types of cumulative impacts and receptors

❖ Documents stakeholder views of the cumulative impacts

❖Makes recommendations for mitigation and management to reduce the cumulative impacts



Cumulative Impact Assessment Process 



VECs:

Selected Valued 

Environmental/Social 

Components for the CIA



Downstream Response to Instream Flow Transformations (DRIFT) model 

• DRIFT was used to predict impacts of hydropower project scenarios on the ecological 

integrity and fish abundance of habitats at selected sites along the Trishuli River mainstem.

• Lessons learned from evaluating EFlows in other projects within the basin and elsewhere in 

the Himalayan Region were incorporated. 

• Input parameters were used to set up the DRIFT model: 

• Data on indicators from 7 EFlows sites on the main Trishuli river

• Daily time series hydrological data 

• Fish 

• Geomorphology 

• Algae

• Macro-invertebrates 

• Four indicator fish species were evaluated, which are dependent on the other Indicators

• Snow Trout (Asala, Schizothorax richardsonii)

• Golden Mahseer (Sahar, Tor putitora)

• Buduna (Garra annandalei)

• Indian Catfish (Glyptothorax indicus)



Fish Diversity in the Trishuli River Basin

❖ 60 fish species have been documented by traditional cast nets, electrofishing and environmental 

DNA (eDNA)

❖ Most recent fish data from Upper Trishuli – 1 Hydropower Project ESIA research (NESS, Sweco, 

CMDN, IFC)

❖ Fish distributions are generally determined by water temperature, which corresponds to elevation

❖ Many species of long-range and mid-range migratory species, including:

• Golden Mahaseer (Sahar), Tor putitora, IUCN Red List Globally Endangered

• Common Snow Trout (Asala), Schizothorax richardsonii, IUCN Red List Vulnerable



Golden Mahaseer, Tor putitora



Golden Mahaseer, Tor putitora



Common Snow Trout, Schizothorax richardsonii





DRIFT Response Curves



DRIFT Linked Indicators



Assumptions used in the DRIFT Assessment

Assumptions on:

• connectivity for upstream and downstream fish migration

• connectivity for sediment flow



VEC: Aquatic Habitat



Aquatic Ecological Integrity Assessment Ratings



Scenarios Evaluated with DRIFT

Scenario 1: Existing Hydropower Projects (6 projects)

Scenario 2a: Under-construction Hydropower Projects (13 projects)

Scenario 2b: Under-construction and Committed Hydropower Projects (14 projects)

Scenario 3: Full Development (36 projects)



EFlows sites sampled for DRIFT



Overall Aquatic Ecological Integrity DRIFT Results

Upstream

Downstream



Ecosystem Integrity: Existing and Full-development Scenarios



Fish Integrity DRIFT Results



Cumulative Impacts on Fish in the Main River

Decline in Fish 
Resources

Barrier Effect by 
Dams

Low flows 
impeding 

migration and 
access to 

spawning sites

Degradation of 
Habitats due to 
peaking and low 

flows

Stressor linked to 
sand and gravel 

mining

Seriously 

Modified

Largely 

Modified
Seriously 

Modified
Moderately 

Modified

Fish Integrity 

Assessment



VEC: Terrestrial Habitat and 

Langtang National Park



Transmission Lines from Hydropower Projects



Impacts and Mitigation for Terrestrial Habitat and Langtang National Park



Social Baseline Studies

Data included:

• Demographics

• Livelihoods

• In-migration

• Health

• Employment

• Land ownership

• Cultural Sites

• Water Resources



Many people 

displaced by 2015 

earthquake 



VEC: Cultural and Religious Sites

• Cumulative impacts 

were evaluated 

based on water 

quality and flow.

• Flow impacts are 

expected to be more 

project specific than 

cumulative and best 

managed as part of 

individual project 

ESIA review process, 

• e.g. EFlows release



Gosaikunda Lake within Langtang National Park – no cumulative impacts



VEC: Livelihoods

• Cumulative impacts were evaluated 

based on DRIFT-modelled changes to 

overall fish integrity. Fish abundance 

will be impacted, although relatively 

few families rely exclusively on fishing 

as a livelihood, mainly from the Rai, 

Magar, and Dalit communities.

• Minor impact significance to 

livelihoods is expected overall, except 

for local communities who support 

rafting and tourism activities. There 

will be localized impact linked to 

Super Trishuli HPP. 



VEC: Water Resources

• Cumulative impacts were 

evaluated as part of the 

DRIFT model of Aquatic 

Habitat Ecosystem Integrity

• Mostly non-hydropower 

stressors including 

sand/gravel mining, disposal 

of soil and pollution

• Significance analysis of 

water quality based on 

turbidity and coliform levels 

at various sections along the 

river indicates that the 

impacts of these 

stressors are significant



Managing Cumulative Impacts 

❖ The CIA report includes recommended mitigation actions for each VEC for:

• Hydropower Developers

• Government Authorities

• Local Communities

❖ January 26 Webinar will provide an overview of Mitigation Measures for Biodiversity

❖ EFlows Release is essential from all HPPs during dry season

❖ Fish Passage (upstream and downstream) on all HPPs would greatly reduce impacts on fish -

possible to add to existing HPPs?



Proposed High Management Action

Could be modelled 

after watershed 

management plans 

in the

Koshi Basin and 

Karnali Basin (Paani

program)





High Management Action – will require Collaboration

Trishuli Hydropower Developer's Forum

• Developers and Government sign a Charter to collaborate

• Mitigation actions for hydropower projects and developers

Local Impact Management Committees

• Community Based River Guards

• Sustainable Fishing Plans

• Commercial Fish Farms

• Sustainable Sediment Mining Plans

• Watershed Management

• No-go Areas for Hydropower Development

• Mahaseer and Snow Trout Sanctuaries



Proposed High Management Action



Proposed High Management Action



Proposed High Management Action
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Kate Lazarus
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Closing Remarks



Need to improve knowledge of Aquatic Biodiversity and Ecosystems

❖ A better understanding of the current status of aquatic biodiversity and ecosystem is needed for 

the Trishuli River Basin.  

❖ Follow up actions led by IFC have included:

• Workshop on Aquatic Biodiversity Assessment and Monitoring (November 2019) to develop 

the Trishuli Assessment Tool, a standard methodology for improving aquatic sampling that 

includes more robust techniques such as electrofishing and environmental DNA

• Field testing of the Trishuli Assessment Tool (February 2020)

• Webinar workshop on the Trishuli Assessment Tool (February 2 – 18, 2021)



Next Steps

IFC is offering a 6 webinar workshop on the Trishuli Assessment Tool: a 

standardized field methodology for aquatic biodiversity assessment and monitoring

Join us to learn about this new approach designed by Nepalese and International aquatic specialists

❖ February 2: Overview of the Trishuli Assessment Tool

❖ February 4: Electrofishing

❖ February 9: Environmental DNA (eDNA)

❖ February 11: Macroinvertebrate Sampling

❖ February 17: Himalayan Fish Identification

❖ February 18: Data Analysis for Long-term Monitoring



Next Webinar in the IFC Advancing Sustainable Hydropower Series

International Good Practice for Biodiversity Mitigation for Hydropower 

Projects

Tuesday, January 26, 2021

Time: 19:00-20:30 (Nepal time)

Speakers:  

• Atle Harby, Sintef, Norway

• Ana Bustos Adeva, Sintef, Norway

• Fareeha Irfan Ovais, Hagler Bailly Pakistan



Thank you for your 

participation!!!


