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RIVER ECO-REVITALIZATION 
The process of returning rivers and wetlands from 
a contaminated state to a more healthy state that 
supports functioning and sustainable ecosystems 
that are in balance with the prevailing catchment 
and river processes.

IMPORTANCE TO PUNJAB
Lifeline for tens of millions of Punjab residents

No time to waste
Blistering population growth and robust 
economic development have stretched the 
River Ravi ecosystem beyond its capacity, 
putting at risk the livelihoods of millions of 
Punjabis and destroying critical ecosystem 
services that could support the economy.

The River Ravi Basin is home to 52 MILLION PEOPLE
The River Ravi and its network of nullahs are the lifeline connecting 
and serving families and businesses spread  across urban and rural 
communities in Pakistan’s most populous province. Nullah is the local 
term used for natural streams and drainage channels that have been 
converted into open sewers over time.

10% of Punjabis reliant on the River Ravi live in Lahore, 
where the population has grown 60% in the last 10 years. A handful 
of other large cities make up the urban balance.

The river network helps feed millions of Pakistanis. 
Almost 75% of the river basin 
is used for agriculture. 

PROFILE

Over time, nature and humans have changed 
the course of the River Ravi. In past decades, 
the river has been transformed by history 
and politics that reduced the flow to Punjab 
substantially.  

Saving the Ravi
To realize the value of the River Ravi and 
its nullahs to the basin, and all the people 
and businesses it supports, the river 
network must function as a natural asset.

The River Ravi in Pakistan is in a highly deteriorated state. The people 
of the River Ravi Basin have a different vision for its future. Much 
improvement can be achieved through water treatment and river 
restoration, but people and organizations must do their part to care 
for the River Ravi. The River Ravi Eco-Revitalization Master Plan is 
a detailed road map for achieving the collective vision. 

COLLECTIVE VISION 
FOR THE RIVER RAVI

A tapestry of diverse, healthy river 
environments that nurture and 

support human well-being.

It is home to centuries-old cultural 
and religious treasures plus vital 
ecosystems and the biodiversity 
they support.

The River Ravi is one of the five 
tributaries of the Indus River that gives 
Punjab (also known as the 
Land of the Five Rivers) its name. 
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THE CURRENT STATE OF THE RIVER RAVI BASIN
The River Ravi faces a complex combination of challenges that threaten its residents and their livelihoods including: 

Reduced flows, water supply
The near-total diversion of the headwaters of the River Ravi as part of the Indus Waters Treaty means that only ~15% of 
River Ravi headwater flows reach Pakistan. The water that does enter Punjab is comprised of highly variable summer 
monsoon overflows in excess of what is being diverted upstream.

Negative climate change impacts

Difficulties managing the river and the nullahs have led to piecemeal engineering of the channels and floodplains over 
decades and almost no collaborative or integrated management.

The deterioration in water quality from all of these factors has led to nearly complete destruction of the River Ravi’s aquatic 
ecosystem, while also seriously damaging the cultural and recreational value of the river.

crucial disconnect 
between the rivers 
of the basin and its 
residents.

diversion of headwaters.

contamination and changes 
in groundwater levels.

unaccountable agricultural 
and industrial practices.

lack of wastewater treatment, weak 
environmental management.

While the climate change modeling does 
not predict a significant reduction in the 
overall flows during the low flow season, 
changing rainfall and snowfall patterns, reduced snow–rain 
ratios, and earlier snowmelt will likely lead to longer periods 
of low flow. Paradoxically, more frequent flooding can be 
expected as the frequency of high-intensity rainfall events 
increases.

Monsoon rainfall is needed to supply agriculture 
and recharge the groundwater. Variations in this 
rainfall cause river and nullah flows in the Ravi 
Basin to vary. Climate change is already affecting 

monsoons and may further increase their variability, further 
reducing the flow that reaches Punjab.

Higher temperatures increase water loss via 
evapotranspiration across the vast irrigated 
areas of the Basin. Hotter days will increase 
demand for irrigation while potentially lowering 
volumes of return flows across the Ravi Basin. 

As a result, the current levels of pollution in the River Ravi and its nullahs are some of the worst in the world and the worst in 
Pakistan. Sometimes called the “killer canal,” the River Ravi’s dissolved oxygen levels are unable to sustain most aquatic 
life.

Highly polluted: nullahs “some of the worst in the world”

A growing population, high industrialization, rapid urbanization, lack of wastewater 
treatment, and little regulation of water use mean that large amounts of residential, 
industrial, and agricultural wastewater and toxic effluents from almost every region of the 
basin are discharged directly into nearby nullahs. 

Human-made and natural nullahs, seen by local residents as drains, carry the industrial 
wastewater and sewage from large urban areas like Lahore, Sheikhupura, Faisalabad, and 
Sahiwal, and from smaller towns and villages, into the River Ravi. Smaller nullahs are also 
contaminated from unregulated “multi-purposing.”*

“The clothing factory throws chemicals into the drain [river] 
… this has caused more issues than before … many people 
were not sick before the factory was built.”

—Resident, Rajabole, Lahore District

*E.g., used as receptacles for human and industrial waste, agrochemicals, washing detergents, beyond natural function and eco-value.



URGENCY OF REVITALIZATION
Public health concerns
The condition of the River Ravi and its nullahs is a serious threat to the health of basin residents. Widespread contamination 
means water-borne and water-washed (skin) diseases are common across all age groups. If nothing is done, spread of 
disease will most likely get worse.

Hypertension and 
blood pressure.

Indicators of the scale of the problem

of water samples 
tested in preparing 

the master plan had E. coli 
concentrations that exceeded 
World Health Organization 
standards for drinking water.

reported 
being 

afflicted by water-
washed (e.g., skin) 
diseases.

had 
potentially 

fatal water-vector 
diseases, e.g., 
malaria, dengue.

tested 
positive for 

deadly waterborne 
pathogens, e.g., 
typhoid, diarrhea, 
hepatitis.

of respondents, 
equivalent to 

about 14 million people if 
extrapolated for the entire 
population of Punjab, 
reported E. coli infection. 

17%

3%

19%

40%

25%

Other Health IndicatorsE. Coli

Wastewater discharge

Multiple studies have found 
widespread groundwater 
contamination due to wastewater 
from urban settlements and 
industries, as well as high arsenic 
and fluoride levels resulting from 
geological processes. 

Higher levels of chemical oxygen demand 
(COD), biological oxygen demand (BOD), and 
E. coli than allowed for wastewater discharge in 
Pakistan and many other countries 

The highest winter levels for 
E. coli in the River Ravi spike to 
3,700% (3,715 CFU/100 mL) 

The US Environmental 
Protection Agency (EPA) criteria  
set  6.5 mg/L as the minimum 
dissolved oxygen level to sustain 
aquatic life. In the River Ravi, 
levels drop to 1.5 mg/L in winter. 

River sediments are highly 
contaminated and have become 
a secondary source of pollution. 
Pesticides and other persistent 
organic pollutants are present 
in several parts of the River Ravi 
despite their use having been 
banned for almost 20 years.

Insufficient water supply and availability (residents and businesses)

Within urban areas, water supply and delivery are the responsibility of district 
authorities and water and sanitation agencies (WASAs). Big cities like Lahore and 
Faisalabad are able to fulfill their basic mandates, but other WASAs are not delivering 
the water needed. Residents and businesses in small cities and villages lack access to 
adequate water supply, sanitation, and key services because local government and 
municipal corporations are limited by budget constraints, limited staff capability, and 
technical capacities. 

Alarming problems

Disposal of domestic 
and industrial waste has 
degraded water quality 
in almost all reaches 
of the River Ravi, 
especially in nullahs.

The lowest E. coli count in River Ravi is 30 times 
the maximum acceptable noncontact recreation 
level in the United States (US).

BOD levels range 
27–71 mg/L

COD levels range
63–135 mg/L 

400% BELOW the minimum 
quality to sustain aquatic life

Water in River Ravi

3,000 CFU/100 mL 
in River Ravi 

in Lahore
100 CFU/100mL 

for US rivers

vs. 
LOWEST MAXIMUM 

ALLOWABLE

a bacterium commonly found in the intestines of humans 
and other animals, some strains of which can cause severe 
food poisoning

CFU = colony forming unit, mg/L = milligrams per liter, mL = milliliter
Source: Asian Development Bank.



Weak pollution control

Even with existing legislations such as the Punjab Water Act of 2019, the Punjab Floodplain Regulation Act of 2016, and 
the Punjab Environmental Quality Standards of 2016, pollution persists primarily due to a lack of wastewater treatment 
facilities. Monitoring and regulation of water pollution needs strengthening across the basin, but no department is 
equipped to do it. None of the governmental institutions have demonstrated the capacity, will, or mandate to integrate 
ecosystem management into water resource management.

Few sewage treatment plants, 
no real enforcement of 
municipal effluents standards.

Lack of surface 
water quality 
standards in Punjab.

Outdated standards for 
drinking water quality, 
municipal industrial effluents.

Better governance is key to integrated, sustainable restoration of the River Ravi.

The distressed state of the River Ravi and its nullahs reflects governance weaknesses on many levels. Some key legislative 
gaps have been filled, but important issues are affecting implementation.

The table below indicates some of the remaining operational and regulatory gaps and capacity needs.

WASA
PID

LGCD

MCs

Water and Sanitation Agencies
Punjab Irrigation Department
Local Government and 
Community Development 
Department
Municipal corporations

Key Institutions

Water supply, delivery, and allocation Water quality and pollution control Ecosystem management and protection

Operational Gaps
• Water supply delivery is neglected 

in towns.
• Low staff capacity for 

project planning, design, or 
implementation.

• Budget constraints, especially 
within LGCDs and MCs.

Policy Gaps
• Local governments not empowered 

to design, implement, or monitor 
water supply schemes, or levy 
taxes.

• Groundwater supply or extraction 
are unregulated.

EPD

EPA
LGCD

Environment Protection 
Department
Environmental Protection Agency
Local Government and 
Community Development 
Department

Key Institutions

Operational Gaps
• Water supply delivery is neglected in 

towns.
• Low staff  capacity for planning, design, 

or monitoring planning.
• Low capacity for review, e.g., of 

environmental impact assessments.
• Lack of research/analysis facilities and 

resources within EPD and EPA.
• Low staff capacity for solid waste or 

stormwater management.
• Budget constraints.

Policy Gaps
• Outdated water quality standards.
• No policy for surface water quality 

standards or control.
• Weak implementation of legislation.

PFWFD

WWF 

PHA

Punjab Forests, Wildlife and 
Fisheries Department
World Wide Fund for 
Nature, Pakistan
Parks and Horticulture 
Authority, Lahore

Key Institutions

Operational Gaps
• Low staff capacity.
• Insufficient research/analysis 

facilities and resources within EPD 
and EPA.

• Budget constraints.

Policy Gaps
• Lack of integration in water sector 

planning.
• Weak implementation of legistlation.

Source: Asian Development Bank.

Table 1: Key Implementing Institutions and Gaps



UNPACKING COLLECTIVE VISION FOR THE RIVER RAVI
The vision for revitalizing the River Ravi is the result of collective thinking and 
consensus among people, businesses, and civil society across Punjab. 

A central element of the vision shared by the stakeholders was clean and 
healthy waterways that support landscapes and ecosystems, and that link local 
communities to nature and enrich their quality of life. To turn that into reality, the 
vision was unpacked and applied to each of the four distinct settings in the basin.

THEMES TO BRING THE VISION TO LIFE
To make it practical to implement, the vision was broken down 
into four themes. 

Ecological condition Recreational potential

Cultural value Risk to public health

THE VISION IS REALISTIC
The master plan for the River Ravi Basin network 
does not envisage restoration to perfectly 
pristine conditions, but it aims to bring the basin 
to a level where basic ecosystem functions and 
services work again as they should for all four 
themes.

A tapestry of 
diverse healthy river 
environments that 
nurture and support 
human well-being.

LOCATIONS OF THE SETTINGS

Source: Asian Development Bank.

River Ravi and nullahs upstream of Lahore

River Ravi in and downstream of Lahore

Small urban nullahs

Large dirty nullahs

Figure 1: Schematic Showing the General Locations of the River Ravi Basin Settings



RIVER RAVI ECOSYSTEM REVITALIZATION MODEL

The master plan is grounded in science to provide the evidence basis for decision-making. 

The unique complexity and interconnectivity of the River Ravi network required detailed, tailored modeling to:

ASSESS how various interventions, 
options, and scenarios  might help 
deliver on the collective vision for 
eco-revitalization and the visions 
for individual settings in the River 
Ravi Basin. 

IDENTIFY the 
driving processes and 
functioning of the 
Ravi Basin rivers and 
nullahs.

UNDERSTAND their 
implications for the river’s 
ecosystem—its condition, 
future threats, risks to public 
health, recreational potential, 
and cultural value.

A team of Pakistani and international experts developed the River Ravi Eco-Revitalization Model—a streamlined 
dynamic ecosystem model covering the main River Ravi from its headwaters through to the smallest nullahs. 

The model was built using state-of-art software (DRIFT-- https://www.drift-eflows.com/), which uses scientific reasoning 
and logic to model river ecosystem responses to natural and human interventions, for example, abstractions, discharges, 
bank and bed modifications, and water management. DRIFT has been used widely in Pakistan as an effective tool for 
estimating the response of river ecosystems to the sorts of changes in the key drivers (hydrology, water quality, channel 
shape, etc.) expected to arise from the interventions and options that form the basis of the plan for the revitalization of 
the River Ravi. 

THE MASTER PLAN: REALIZING VISION FOR THE RIVER RAVI

What is the master plan? 
A long-term, holistic, and multisector plan to revitalize and 
build resilience in the ecosystem of the River Ravi Basin, 
including recommendations for investment projects and 
institutional reforms. 

A key part of the strategy for realizing the vision for the 
River Ravi Basin is the progressive eco-revitalization of the 
River Ravi and its nullahs through physical improvements 

How the plan will promote scale and spread of the benefits:

Improving the quality of water 
flowing through the basin.

Recreating natural functioning, clean 
habitats to support a diverse array of 
animal and plants (biodiversity).

Integrating agricultural fields into 
revitalization initiatives.

Promoting public–private partnerships, 
including community ownership. 

Recreating attractive landscapes and recovered 
spaces along the river banks, providing 
environment- and human-friendly opportunities 
for recreation.

Providing appropriate, sufficient 
parking and toilet facilities.

Providing healthy parks and play 
areas for children and parents.

Annual activities such as art competitions, fairs, 
marathons, and off-road cycle races linked with 
the upgraded sections of the rivers.

Integrating commercial areas, with retail outlets 
and food streets, into revitalization projects.

of the channels and in-channel habitats to restore/enhance 
the health of the ecosystem, combined with appropriate 
landscaping, and upgrading of buildings, access, and 
facilities to allow residents to reconnect with the natural 
aquatic features of the basin.

The master plan recognizes that no end value can be 
realized without human creativity, investment, or time.

https://www.drift-eflows.com/


GUIDING PRINCIPLES OF THE PLAN
The design of the master plan itself and of each of the initial projects are grounded in the following convictions:

Lasting, sustainable eco-revitalization requires a holistic, “river system” approach.
• The River Ravi is a network of interconnected waterways, a sum of its parts— 

not separate from nullahs.
• What happens in one part of the river, upstream or downstream, affects the 

whole basin and everyone in it.

The River Ravi Basin is part of Punjab’s natural heritage, a collective resource to 
be used and curated by everyone. 

• Everyone plays a vital role in reviving the Ravi; what each person does matters.
• River Ravi eco-revitalization is for everybody and is everybody’s business.

A revitalized River Ravi will recreate intrinsic value that is not necessarily directly 
linked to human-focused socioeconomic benefits.

• Natural functioning ecosystems, landscapes, and the biodiversity they support 
have value in their own right, not just for human enjoyment or service.

                       Settings Vision

River Ravi Upstream of Lahore
River and nullahs are relatively uncontaminated and have 
low odor. The upper part of the Degh nullah falls into 
this setting. The lower part is included in the Large Dirty 
Nullahs.

• Healthy, functioning river ecosystems.
• Natural landscapes and enhanced 

biodiversity. 
• Ecotourism.

River Ravi in and Downstream of Lahore
Significantly modified from its natural flow through its 
length with two barrages, various nullahs that enter 
and leave the river, and large dirty nullahs that carry 
wastewater into the river.

An integrated urban-river corridor that 
• Meets the needs of the cities.
• Links their residents with nature.
• Links the cities with each other.

Small Urban Nullahs
Carry municipal waste from the surrounding local 
communities to the river or large nullah. They are highly 
contaminated and have very strong odor.

• Clean, healthy community waterways.
• Stormwater channels that support the 

River Ravi ecosystem.

Large Dirty Nullahs
Result from the merging of several small nullahs and carry 
a toxic mix of industrial and municipal effluents. There 
are two types: 
• Hudiara-Nullah Type, where the water is highly turbid 

and is often characterized by a very strong odor. 
• Degh-Nullah Type where the water is less turbid and 

less odorous.

• Channels with healthy water.
• Riparian and off-channel wetlands that 

assist in bioremediation and recharging of 
the groundwater.

SETTINGS FOR REALIZING THE VISION

Source: Asian Development Bank.

Table 2: Settings and Vision



REVITALIZATION STRATEGY: COMPONENTS
The River Ravi Revitalization Plan has five main elements: 

Awareness 
Campaign

Land Demarcation 
and Acquisition

Wastewater 
Treatment

Integrated Urban 
Water Management

Agricultural and 
Industrial Policies

Land demarcation and acquisition

Flooding is the greatest risk to riverfront land and property. Even when elaborate flood control systems 
are in place, buildings and fields that are too low and too close to riverbanks will be damaged or 
destroyed. This is particularly so for braided rivers like the River Ravi, where the channels are highly 
mobile and may change significantly during floods.

To reduce the risk to property from flooding, prevent further degradation, and ensure that the land needed for revitalization 
remains available, encroachment into the land along the River Ravi and its nullahs must be stopped. The land must be 
delineated, demarcated, and then acquired. The plan defines “river zones” on the basis of the flood lines.

Most nullahs are natural tributaries of the River Ravi and can be revitalized to restore invaluable natural assets for the residents 
and businesses in the basin. 

Revitalization recommendations have been tailored to each of the four settings based on its unique challenges such as limited 
space for treating wastewater, constriction of the river banks due to urbanization and agriculture, massive impacts related to 
sand mining, and/or the presence of solid waste. 

Current status of 
each setting Expected results

Setting Ecology
Public 
health 

risk 

Recreational 
and Cutural 

Value
Ecology

Public 
health 

risk

Recreational 
and Cutural 

Value

Upstream 
Lahore D C D C A B

Ravi in and 
Downstream 
of Lahore

E E E D B C

Large Dirty 
Nullahs E E E D B C

Small Urban 
Nullahs E E E D D C

LEGEND

A

B

C

D

E

As close as possible to natural conditions

Modified from natural condition, but no 
measurable change in ecosystem function

Measurable changes to the nature and 
functioning of the ecosystem; may not be 
obvious to a casual observer

Measurable changes to the nature and 
functioning of the ecosystem; may not be 
obvious to a casual observer

Heavily negative impact; important 
aspects of the ecosystem’s nature and 
functioning are no longer present and 
not recoverable (in some cases)

RESTORING INVALUABLE NATURAL ASSETS

Source: Asian Development Bank.

Table 3: Status of Setting and Expected Results



Wastewater treatment— 
centralized and decentralized

Enhancing the water quality in the River Ravi 
and its nullahs is essential for successful 
revitalization of its ecosystems. The plan 
promotes localized, municipal wastewater 

treatment  linked with strategically placed, centralized, end-of-
pipe wastewater treatment facilities serving the major urban 
areas. Wastewater treatment works best with local control and 
accountability, while being integrated with the basin-wide system. 
This reflects the inherent interconnectivity, protecting the water 
quality upstream, downstream, and throughout the nullahs. 

Healthy functioning river ecosystems can process some 
pollutants through natural processes. If the ecological condition 
of the River Ravi and its nullahs is improved, as well as the 
quality of the water discharged into them, the river and nullahs 
themselves will help clean effluents.

Healthy functioning river ecosystems 
are able to process a limited quantity of 

pollutants through natural processes

Water flows 
dilute and 
transport

Organics 
decompose 

in anaerobic 
conditions in 

bankside wetlands

Settlement in 
backwaters

Nutrient 
cycling 

through river 
processes

River plants stabilize 
the soils, trap particles, 
and remove nutrients 
from the water

Self-purification 
through uptake of 
nutrients through 
food chain

Spearhead Integrated Urban Water Management

The plan will support progressive adoption of the principles of Integrated Urban Water Management 
(IUWM) in the major residential and industrial areas, along with sustainable agricultural programs in 
peri-urban and rural areas. IUWM is the practice of managing freshwater, wastewater, and stormwater 
as inter-linked components of the water cycle. Responsible and appropriate wastewater treatment is a 
crucial principle of IUWM, along with:

• managing stormwater runoff and solid waste.
• building the capacity of personnel and 

institutions engaged in IUWM.
• enforcing adherence to environmental policy.

• promoting recycling and reuse of water, 
plastics, and other recyclables.

• involving local communities in water 
management planning and application.

Campaign: Involve public sector, private sector, and civil society in implementation

The River Ravi is synonymous with Punjab and Lahore. Yet it is being damaged by the network of 
polluted nullahs that are central to life in the basin.

For this to change, the people of Punjab and its businesses need to be more connected and engaged 
in securing the health of the River Ravi and its nullahs. The plan includes the “Ravi Re-imagined 

Campaign,” a comprehensive initiative to raise awareness, create capacity, and generate excitement about the benefits of 
revitalizing the River Ravi and nullahs. The campaign will involve people in decision-making and implementation, create 
support for revitalization activities, and promote the changes needed to achieve revitalization, including social consciousness 
and behavior change around water use, littering, waste disposal, and the benefits of healthy ecosystems. The aims are to 
awaken, engage, and release the hearts, minds, insights, energy, and cross-sector cooperation needed to fight for a clean and 
healthy River Ravi.

Figure 3: Integrated Urban Water Management

Figure 2: Healthy River Ecosystems

Source: Asian Development Bank.

Source: Asian Development Bank.



PHASED APPROACH TO IMPLEMENTATION
Restoring the ecological functions of the River Ravi and its nullahs, and transforming them into a public and civic amenity, will 
take time. Realizing the long-term vision for revitalization requires an adaptive, phased approach. 

5–10 YEARS (2020–2025)
Seven projects are planned, 
focused on near-term 
opportunities to demonstrate 
the possibilities and improve:

• water access and quality 
treatment. 

• ecological health.
• recreational value.

20–YEAR HORIZON
More widespread improvements, extending earlier 
work across the basin and revitalizing River Ravi’s 
natural functions, particularly in small urban nullahs 
and large dirty nullahs. Waters will be much cleaner 
and more pleasant to be around, but the full vision 
will not be achieved across the whole basin as 
most interventions will exclude tertiary wastewater 
treatment.

30–YEAR HORIZON
Envisages tertiary 
treatment in most parts of 
the basin and widespread 
restoration, while 
achieving or exceeding all 
aspects of the vision.

PHASE

1
PHASE

2
PHASE

3

PROJECTS
Phase 1 features seven revitalization projects distributed across the four basin settings, plus a communication plan.  

The initial projects aim to kickstart the eco-revitalization of the River Ravi and its nullahs, and demonstrate what can be 
achieved. They focus on near-term opportunities to improve water quality and treatment, ecological health, access, and 
recreational value. 

Preference was given to bioremediation and nature-based solutions that have been tested in Pakistan, but could contribute 
to cost-effective revitalization on a wider scale. Most of the pilots are located in or near Lahore, where visibility will be high 
and it will be possible to provide high-level management attention which is critical for success.

Promoting sustainable industrial practices will:

Promote sustainable, profitable agricultural and industrial practices 

Sustainable practices mean meeting society’s present needs without compromising the ability for 
current or future generations to meet their needs. The primary objective of the sustainable farming 
program is to enhance water savings and reduce contamination in agricultural areas by building the 
capacity and willingness of farmers to adopt sustainable practices in agricultural production.

• help put in place policies, 
regulations, and institutions to 
regulate industrial wastewater 
disposal.

• support water agencies to use 
regulatory tools effectively.

• help water users prepare to comply 
with stricter standards.

• introduce fees based on water 
quantity used and pollutant loads 
discharged. 

• help industry players to adopt and 
implement the Alliance for Water 
Stewardship Standard.

• strengthen accountability of 
individual polluters by simplifying 
water quality improvement— 
measuring the quantity and quality 
of wastewater they discharge 
and accounting for the total 
pollutant load they release into the 
environment.



The Ravi Floodplain Management and 
Recreational Pathway Project 

The pathway project will align with relevant flood lines, and 
comprises:

• proclamation of the land within the 20-year flood line to 
create the River Ravi National Park to protect the river 
ecosystem and enhance its recreational and cultural assets. 
Some agriculture will be retained.

• demarcation of the land within the 5-year flood line as 
a river buffer zone; no activities damaging to the river 
ecosystem, such as sand mining, will be allowed.

• a 42-kilometer trail along the left bank of the River 
Ravi between the Agri-Nature Park at Dandian and 
the confluence with the Hudiara Nullah, with wooden 
walkways, ablution facilities, and access from main Lahore 
thoroughfares.

• extension support to local farmers on sustainable farming, 
ecotourism.

Setting: CROSS-CUTTING
(involving one or more settings)

Centralized Wastewater 
Treatment Works with 
Constructed Wetlands 

Aligned with the plans of WASA Lahore and 
Faisalabad, there will be four large, centralized 
wastewater treatment works (WWTWs). 
Each will include large downstream 
constructed wetlands to enhance nature-
based cleaning of their effluent. They will be 
situated at:

• confluence of the Ravi and the Shadbagh 
and Mahmood Booti nullahs.

• confluence of the Ravi and the Shahdara 
Nullah.

• confluence of the Ravi and the Babu Sabu 
Nullah.

• Sammundri Nullah near Faisalabad.

Setting: CROSS-CUTTING
(involving one or more settings)

1 2

7

WWTP on Hudiara

Siphon

Locality

Nullah

Ravi Bank Trail

5-Year Floodline

Project

Wetland

Main River

Built-Up Area

Anaerobic Baffled Reactor (ABR) + 
Constructed Wetland
Wastewater Treatment Plant (WWTP) 
+Wetland

LOCATION OF REVITALIZATION PROJECTS

Source: Asian Development Bank.

Figure 4: Schematic Showing the Location of the Phase Projects



Dandian Agri-Nature Park

This project comprises:
• an integrated natural and agricultural system with a 

mixture of indigenous riparian habitats interspersed with 
fruit tree orchards and vegetable fields.

• a visitor center, public gathering hall, and a farmers’ 
market.

• bird hides,wooden walkways, and footbridges.
• wastewater treatment for Dandian Village.
• Extension support to local farmers on sustainable 

farming practices, ecotourism.

Setting: 
RIVER RAVI UPSTREAM OF LAHORE

3

Ravi Recreational Area at Shahdara

Eco-revitalization here aligns with the envisaged uses of the 
four segments:

• SEGMENT 1: Decentralized Wastewater Treatment 
and Public Gathering Zone, with decentralized water 
treatment of Forest Colony Nullah using Anaerobic 
Baffled Reactors (ABRs), constructed wetlands, and 
landscaping to create an education space for large public 
gatherings.

• SEGMENT 2: Visitor Center, expected to be the point of 
departure for most activities, where meals can be eaten, 
bicycles can be rented, and boat trips can be booked.

• SEGMENT 3: Nature Sanctuary, planned for the 
quietest, most tranquil part of the Shahdara site—the 
island where the 16th-century Baradari is located.

• SEGMENT 4: Sports Precinct in an area with bare, sandy 
beaches that are subject to regular flooding, but ideally 
suited to cricket and other sports outside flood periods.

Setting: 
RAVI IN AND DOWNSTREAM OF LAHORE

4

Eco-Revitalization of Gulberg Nullah 

An IUWM project in an upstream sub-basin, including:
• decentralized water treatment using ABRs and 

constructed wetlands.
• activity areas and a nature area linked to upgrades and 

landscaping extending over a 1-kilometer length of the 
nullah.

Setting: 
SMALL URBAN NULLAHS

5

Eco-Revitalization of Hudiara Nullah

• Medium-sized WWTWs on three small urban nullahs 
draining into Hudiara Nullah, with constructed wetlands 
to enhance the nature-based cleaning of their effluent.

• Upgrades alongside Karbath, extending over a 
1-kilometer length of the nullah.

• IUWM to reduce industrial and other pollution to 
Hudiara.

• A large constructed wetland at the confluence with 
River Ravi for residual water treatment and supporting 
recreation.

Setting: 
LARGE DIRTY NULLAHS

6

Eco-Revitalization of Satiana Nullah 

Similar to those for Hudiara Nullah, two projects cut 
across one or more basin settings and illustrate the 
interdependence of the Phase 1 projects. The Ravi 
Floodplain Management and Recreational Pathway 
encompasses parts of the River Ravi upstream and 
downstream of Lahore. The Centralized WWTW with 
Constructed Wetlands are situated on dirty nullahs in 
Lahore and Faisalabad, but will have most effect on 
water quality downstream of Lahore. 
All projects are based on ecological restoration using 
the following criteria:

• improved water quality to ensure  increased habitat 
and shelter for vulnerable aquatic population.

• provide a diversity of conditions.
• use of native plants.
• promote sustainability.

 » minimize cost of construction.
 » minimize cost of maintenance.
 » use of natural materials and native plants. 

• cultural considerations.
• maximize aesthetics and human experience.
• promote recreational facilities.
• promote community involvement and stewardship.
• promote awareness and cultural programs.

Setting: 
LARGE DIRTY NULLAHS
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RISKS AND MITIGATION 
Implementation of the master plan and Phase 1 projects involves some risks. All of them will be managed according to 
ADB’s safeguard policy.

The primary political economy 
and institutional risks include: 

• frequent changes in high-ranking officials, 
resulting in discontinuity and delays in 
project progress and implementation. 

• weak political and institutional buy-in, 
especially for nature-based revitalization 
interventions. 

• long-term financial and budget 
constraints. 

• low expertise, training, and resources in 
key water resource management and 
monitoring institutions. 

• weak policy and legislation for mitigating 
water pollution, integrated water 
resource management, and sustainable 
management of floodplain areas.

COSTS AND BENEFITS OF ACHIEVING THE VISION FOR RIVER RAVI BASIN
Looking only at the economic or financial case for revitalization does not provide the full picture. Many of the most lasting, 
transformative benefits from revitalization cannot be captured or explained in monetary terms alone.

The plan details all costs and benefits of investment in eco-revitalization and subsequent operations. Only a portion of the 
knock-on effects of healthy waterways is considered, including:

Savings from: 

 » improved flood and climate change 
resilience.

 » reduced erosion and improved soil retention.

 » physical and mental well-being of residents 
resulting from lower environmental risk and 
more opportunities of outdoor physical 
activity.

Value of technical expertise in wastewater treatment, 
natural ecosystem management and protection.

Even so, the estimates suggest that implementation of the master plan will yield significant financial benefits across society in 
the River Ravi Basin.

Expected indirect benefits

increased agricultural 
productivity and efficiency

more sustainable 
farming practices

new jobs

additional revenue from 
commercial opportunities 
created by the plan

improved habitat quality 
and biodiversity

Risk mitigation efforts will include: 

• institutional arrangements that:
 » strengthen capacity, continuity, 
and  effective regulation and 
implementation of water resource 
management.

 » help bypass bottlenecks caused by 
political instabilities, staff changes.

• continuous engagement and 
knowledge sharing with key water 
sector institutions, and basin-wide 
awareness raising to earn and keep 
stakeholder support. 

• public–private partnerships for project 
funding and technical support.



KNOCK-ON BENEFITS EXCEED COSTS
Generally, the expected value of knock-on benefits exceeds the investments needed to realize them.

from $3.93 billion to $7.86 billion.
Expected health benefits value over 30 years Expected water efficiency over 30 years

from $1.94 billion to $3.88 billion.

Health benefits 
Fewer cases of diarrhea, malaria, and skin diseases will 
reduce mortality, illness, and productivity losses. 

Efficient water use 
Using less water reduces the need for investments and 
operating expenses to cover increased supply and treatment 
of water for municipal, industrial, and agricultural purposes. 

• Annual operating expenses for Phases 1-3 is expected to 
be ~$344 million, should also be covered by savings and 
additional revenue streams created by revitalization.

• The overall natural capital value ranging 
 from $8 billion to $18 billion, over 30 years.

ESTIMATED COSTS
• Phase I projects investment requirement: $960 million.
• Expected annual operating costs once complete: $63 million.

The monetary value of those two issues alone—from $5.87 billion 
to $10.74 billion—is more than than the total investment needed to 
implement the River Ravi Eco-Revitalization Plan, estimated at $5.4 billion.

OTHER FINANCIAL BENEFITS



Pakistan’s River Ravi Eco-Revitalization Master Plan
A Road Map to Rescue and Revitalize the River Ravi and Its Tributaries

The River Ravi brochure is a concise guide detailing the eco-revitalization master plan. The River Ravi in Pakistan 
is deteriorating and figures say it all: 400% below the minimum quality to sustain aquatic life and high risks 
of water-borne diseases. The river, a lifeline to families and businesses across urban and rural areas, bind the
communities to have a common vision in countering challenges. Breathing life to the vision are pragmatic 
nature-based solutions in ensuring social, economic, and ecological cobenefits. The overall natural capital 
value, ranging from $8 billion to $18 billion over 30 years, exceeds the investment and operational costs.

About the Asian Development Bank

ADB is committed to achieving a prosperous, inclusive, resilient, and sustainable Asia and the Pacific, while 
sustaining its efforts to eradicate extreme poverty. Established in 1966, it is owned by 68 members—49 from 
the region. Its main instruments for helping its developing member countries are policy dialogue, loans, equity 
investments, guarantees, grants, and technical assistance. 
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