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EXECUTIVE SUMMARY

River Satluj, the most critical river system of Punjab, is undergoing systemic ecological
collapse due to a lethal combination of severe pollution and prolonged low flow.

From Phillaur to Harike (over 200 km), the river behaves like a contaminated drain for
nearly seven months every year, causing irreversible damage to soil, groundwater,
agriculture, biodiversity, public health, and wetlands, particularly Harike Wetland.

This White Paper establishes that:

Pollution of Satluj is not localized; it is basin-wide and cumulative

Ludhiana alone contributes more than 60% of the pollution load

Untreated sewage + industrial effluents + low ecological flow form a deadly triad

Without immediate corrective action, Punjab’s water security and food security are at
serious risk

The document proposes a sustaining, enforceable, and phased solution framework, not
cosmetic or symbolic interventions.

1. IMPORTANCE OF RIVER SATLUJ FOR PUNJAB

River Satluj is:

A primary surface water source for drinking water, irrigation, and industry

The backbone of canal systems originating from Nangal, Rupnagar, and Harike
A key contributor to groundwater recharge

An ecological lifeline supporting riverine forests, floodplains, wetlands, and biodiversity



Pollution of Satluj therefore directly translates into:
Decline in agricultural productivity

Groundwater contamination

Health emergencies

Wetland degradation

Increased flood vulnerability

2. MAJOR POLLUTION CONTRIBUTORS TO RIVER SATLU)J
2.1 Swan / Suan River (Himachal Pradesh »> Punjab)
Origin: Shivalik Hills, Una District

Industrial belts impacting water quality:
Santokhgarh

Tahliwal

Mehatpur

Nature of pollution:

Distilleries

Pharmaceuticals

Metal finishing units

Calcium carbide and chemical manufacturing
Induction furnaces

Soaps, paints, oil processing

Despite embankment and water-use projects, water quality assessment remains
grossly inadequate, allowing toxic water to enter Punjab.

2.2 Sirsa/ Sarsa River (Solan > Rupnagar > Satluj)
Industrial zones on banks:

Baddi

Barotiwala

Nalagarh



Identified threats:

Industrial effluents (including from CETPs)
Illegal dumping of waste

Unregulated sand mining

Documented impacts include:

Fish mortality

Aquatic ecosystem collapse

Heavy metal contamination

2.3 Chitti Bein & Kalsanghia Drain System
Route:

Shaheed Bhagat Singh Nagar > Jalandhar > Kapurthala > Satluj
Pollution sources:

Sports goods manufacturing
Leatherindustry

Steel units

Sugar mills and refineries

Untreated urban and rural sewage

This system contributes high organic load + metals + pathogens directly into Satluj.
2.4 Buddha Darya (Ludhiana)

Most critical pollution source in Punjab
Major contributors:

Dyeing and processing units
Electroplating and metal industries

Sheet Metal Industries

Paint

Food

Paper & Cardboard

Dairy waste



Hospital and laboratory liquid waste
Hospitality sector discharge
Massive untreated sewage

Buddha Darya has effectively turned into a toxic carrier drain, severely polluting Satluj
downstream.

2.5 Bhattian—Kassabad Drain / Bhattian STP Discharge
Direct discharge of industrial effluents mixed with untreated sewage

STP inefficiencies convert treatment facilities into pollution amplifiers

3. URBAN & REGIONAL POLLUTION LOAD
Major towns and cities contributing untreated sewage and industrial effluents include:
Nangal

Anandpur Sahib

Kiratpur Sahib

Rupnagar (Ropar)

Fatehgarh Sahib towns

Shaheed Bhagat Singh Nagar villages
Taran Taran

Jalandhar-Phillaur belt

Ludhiana

Ferozepur

Fazilka

Ludhiana alone contributes over 60% of total pollution load entering Satluj.

4. CRITICAL LOW-FLOW CRISIS (SEPTEMBER-MARCH)
From Phillaur to Harike, Satluj remains:
Ecologically dormant

Severely under-supplied with fresh water



Carrying highly concentrated pollutants
During this period:

Chemical toxicity peaks

Heavy metals accumulate

Sewage pathogens multiply

Harike Wetland receives maximum damage

The river effectively fails to sustain life for nearly seven months every year.

5. ECOLOGICAL, AGRICULTURAL & HEALTH IMPACTS
5.1 Ecological Impacts

Collapse of aquatic life

Loss of riverine forests

Biodiversity degradation

Wetland eutrophication

5.2 Agricultural & Soil Impacts

Loss of soil fertility

Heavy metal accumulation in farmland
Reduced crop yield and quality

5.3 Groundwater & Climate Impacts

Poor groundwater recharge

Contaminated aquifers

Reduced rainfall resilience

5.4 Public Health Impacts

Skin, gastric, liver, kidney disorders
Bio-accumulation of toxins through food chain

Rising healthcare burden



6. WHY CURRENT APPROACHES ARE FAILING
Over-reliance on paper compliance

STPs and CETPs operating below design efficiency
Mixing of industrial and domestic waste

No assured ecological flow

Weak enforcement and accountability

Absence of floodplain protection

7. SUSTAINING SOLUTIONS - THE PAC ROADMAP
PILLAR 1: LEGALLY ENFORCED ECOLOGICAL FLOW
Mandatory minimum essential flow releases year-round
Special low-flow protection protocol (Sept-March)
Seasonal floodplain recharge releases

PILLAR 2: ZERO UNTREATED SEWAGE

100% sewer connectivity

Decentralized treatment for villages

Independent performance audits of STPs

Safe sludge management

PILLAR 3: STRICT INDUSTRIAL POLLUTION CONTROL
Complete segregation of industrial effluents

CETP reform and capacity correction

ZLD enforcement for high-risk industries

Real-time monitoring with automatic penalties
PILLAR 4: DRAIN-WISE POLLUTION INTERCEPTION
Mapping and sealing of illegal discharge points
Constructed wetlands and bio-remediation

Trash and silt traps

No untreated drain allowed to meet Satluj



PILLAR 5: FLOODPLAIN & RIVERINE ECOLOGY RESTORATION
Ban illegal mining

Protect floodplain space

Restore riverine forests with native species

Dedicated Harike Wetland protection regime

8. MONITORING, TRANSPARENCY & ACCOUNTABILITY
Mandatory public dashboard:
River flow data

DO, BOD, COD

Ammonia, TDS, pH

Heavy metals

Coliform levels

STP/CETP compliance status
Citizen participation through:
Reporting mechanisms
District river committees

Quarterly public reviews

9. PHASED IMPLEMENTATION PLAN
Immediate (0-3 months)
Sealillegal discharge points
Emergency inspections
Independent sampling

Short-term (3-6 months)

Drain interception

STP/CETP upgrades

Wetland pilots



Medium-term (6-18 months)
Ecological flow enforcement
Floodplain zoning

Riverine forest restoration

10. CONCLUSION
River Satluj is Punjab’s ecological spine.

Allowing it to function as a waste carrier is a direct assault on public health, food
security, and sustainable development.

Reviving Satluj is not optional — it is a survival imperative.
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