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In the News

Pollution levels in the river systems close to manufacturing plants in Hyderabad 

were 70 per cent higher than in rivers and streams beyond.



In the News

For causing continuous air, water and ground pollution in the Yamuna riverbed.



In the News

Chemical effluents were being released into the water.



In the News

For unlawful storage and disposal of large quantities of hazardous waste in their 

premises.



In the News

Camlin Fine Sciences in MIDC Tarapur was among the units asked to shut operation

MPCB gives 48-hour deadline to the units after surprise check finds 

acidity levels of released effluents too high.



In the News

SEWER FROM FACTORIES POISON GROUNDWATER



Background

ÅRapid industrialization in India Ą generation of large 

quantities of solid and liquid waste.

Å Inadequately treated industrial waste (often hazardous in 

nature) dumped on land or discharged into water bodies.

Å17 categories of highly polluting industries identified by 

CPCB.

ÅBasic Drugs & Pharmaceuticals Manufacturing ïa fast 

growing industrial sector ïclassified as a highly polluting 

industry.

ÅSpecial attention from SPCB/PCC on major polluting 

industries with progress regularly monitored by CPCB.



Roadblocks

ÅMultiple environmental regulations to comply with plus 

amendments ïno unified legislation. 

Å Pharmaceuticals in the environment ïemerging area and not 

regulated ïlack of know-how on management. 

ÅFacilitatory payments demanded by the regulatory authorities 

for permit applications and renewals.

Å No standard operating procedures for the pollution control 

board activities ïmuch of it being the discretion of the 

officials.

Å Lack of regular facility inspections by the authorities.

Å No central database on the environmental status of industrial 

areas.



Types of Environmental Impacts

Å Impacts on Soil and Groundwater
ï Illegal dumping or discharge on open parcels of land; 

ï Breaches of landfill with seepage into the subsoil and potentially into the aquifer; 

ï Spills/ leaks of hazardous wastes during transportation;

ï Leaks from underground tanks or pipelines.

Typically for aquifers to get contaminated, overlying soils will tend 
to be contaminated first. Therefore, soil and groundwater 
contamination often occur simultaneously and are therefore 
assessed at the same time.

Å Impacts on Surface Water
ï Runoff from dumping sites entering surface water bodies; 

ï Direct discharge into nearby streams or nalla's that ultimately discharge into 
larger surface water bodies.



Current Legal Scenario

ÅNational Environment Policy - Ministry of Environment, 

Forests & Climate Change in 2006;

ÅSection 9 of the Environment (Protection) Act, 1986;

ÅRule 12 of Environment (Protection) Rules, 1986 and 

amendments made thereof;

ÅNational Green Tribunal Act 2010.

Existing regulatory framework requires a potential polluter 

to be liable for all damages caused to the environment or 

third parties due to improper handling of the hazardous 

wastes or disposal of the hazardous wastes.



Current Legal Scenario

ÅIncidences of fire, spillage, illegal disposal, etc. of 

hazardous waste necessitates imposition of liability for 

damages caused to the environment or third party 

including financial penalty for violation of the provisions 

of the Rules.

ÅAssessing these liabilities and translating the same in 

terms of monetary value are challenges before the 

implementing agencies such as SPCBs/ PCCs.  

ÅTo address the above, guidelines have been prepared 

along with description of liabilities, approach for 

valuation, methodology for levying financial penalties.  



Guidelines on Implementing 

Liabilities for Environmental 

Damages due to Handling & 

Disposal of Hazardous Waste 

and Penalty



Rules vs Guidelines

ÅRules must be followed, and there will be a negative 

consequence associated with noncompliance.

ÅGuidelines are recommended best practices that 

aim to set standards in the future.



Environmental Liability

ÅA legal obligation to make a future expenditure due to 
the past or ongoing manufacture, use, release or 
threatened release of a particular substance or other 
activities that adversely affect the environment or human 
health. 

ÅRefer to the cleanup obligations, potential for fines, 
penalties for violations of environmental laws.

ÅRequired to be imposed retroactively with strict liability 
for clean-up costs. 

ÅApplicable for the actual environmental damages or 
alleged releases of pollutants that makes the responsible 
party obligated to pay for environmental remediation 
expenses. 



Categories of Liabilities

ÅLiability for taking up immediate measures 

ïEmergency response measures with respect to spillage, 

improper disposal, fire or mishandling of hazardous waste

Å Liability for assessment of contamination 

ïPhase I and Phase II Site Assessments

Å Liability for remediation of contaminated sites 

ÅCompensation liability

ïLiability to pay for natural resource damages

ïCompensation to the third parties for personal injury, 

property damage, and economic loss



Valuation of Liabilities

Å ñStrict Liabilityò exercised on the responsible party i.e. liability on 

the responsible party without finding a fault (such as negligence or 

wrongful intent);

Å If two or more persons are liable in respect of same liability, ñJoint 

and Several Liability" imposed. i.e. a claimant may pursue an 

obligation against any one party as if they were jointly liable and it 

becomes responsibility of the defendants to sort out their respective 

proportions of liability and payment;

Å SPCBs/PCCs to send proposals (with background details) to CPCB 

for approval for imposing financial penalty on defaulting party. 

SPCB/PCC may file a criminal court case, especially in cases of 

gross violations;



Valuation of Liabilities

Å Immediate response liability of not less than INR 10,00,000/- incase 

of a suspected impact;

ï Captures cost of immediate response and Phase I ESA

ï Does not mean that responsible party pay this amount, only indicates liability. 

Å Incase SPCBs / PCCs initiate immediate response, liability is two 

times the immediate response liability and interest as decided by the 

SPCB/PCC;

Å Immediate response liability may be increased up to a maximum of 

INR 4,50,00,000/- depending on the type and extent of 

contamination;

Å Additional remediation liability based on remediation technology and 

compensatory liabilities.



Valuation of Liabilities

Å If responsible party does not undertake actions, in spite of the SPCBs/PCCs 
directions, SPCB shall undertake the immediate response, assessments and 
remediation work to the desired clean-up levels and fix the liability for the same 
by imposing two to three times the costs incurred along with interest;

Å If responsible party does not respond, SPCBs/PCCs shall file FIR under Code of 
Criminal Procedure (CrPC) or approach National Green Tribunal or appropriate 
courts, for initiating proceedings and recovery of the said amount from the 
responsible party along with the interest;

Å If the responsible party is not traceable, then the SPCBs/PCCs may undertake 
the immediate response, assessments and remediation on their own or by 
engaging third party and file FIR for necessary investigation and for recovery of 
liability;

Å The occupier, transporter, importer or operator of a facility, may insure for an 
appropriate amount (depending on types of hazardous waste, quantum, 
possible impacts etc.) with insurance company to meet various environmental 
damage liabilities including compensation liability in the event of environmental 
damages due to handling and disposal of disposal of hazardous waste.



A Proactive Approach

ÅIn the absence of clear legislations, leading 

manufacturers and supply chains have devised risk 

management strategies including

ïIncreased efforts to adhere to permit conditions;

ïField environmental assessments to understand gaps 

and areas of improvement in current operations;

ïDetailed soil and groundwater investigations, if 

necessary, to understand potential for onsite/ offsite 

impacts.
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Why is managing active pharmaceutical ingredients 

(API) in manufacturing effluent important?

Å First, and foremost, we all need to do what we can protect the 

environment.

ï The ecosystem serves your community, protecting it improves quality of life

Å Itôs good óbusiness-senseô

ï Stakeholder concerns are prompting regulators to take actions that will impact 

our business model

ï Sustainable Investors and product procurement programs are extending their 

research across the supply chain and considering the addition of óenvironmental 

considerationsô to their decision-making process 



PHARMACEUTICAL INDUSTRY PRINCIPLES FOR RESPONSIBLE SUPPLY CHAIN 

MANAGEMENT 



PHARMACEUTICAL INDUSTRY PRINCIPLES FOR RESPONSIBLE SUPPLY CHAIN 

MANAGEMENT 



Why is managing active pharmaceutical ingredients (API) in 

manufacturing effluent important?

2 3 41

Focus on the Pharmaceutical Supply Chain

1. Mistra Pharma - Swedish research center briefs EU Parliament, recommends including manufacturing losses in drug 

approval decision (June 2, 2015)

2. Sum of Us ïActivist group proposes link between antibiotic contamination from Chinese suppliers and  antimicrobial 

resistance.  The report, óBad Medicinesô names several major companies (June 11, 2015) 

3. Nordea - The largest Nordic financial services firm expresses concerns with water pollution in India from pharmaceutical 

suppliers (June 21, 2015 and follow up report in 2016) 

4. SAICM ïUNEP declares pharmaceuticals as a new emerging policy issue with focus on developing countries (October, 

2015)

It is clear that there is a Global Focus on Manufacturing Efficiency 



What is the industry doing to improve public perceptions?

The Eco-Pharmaco-Stewardship óPillarsô
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Wastewater Maturity Ladder

Step 1
Commit & 

Plan
Basic awareness  

&  knowledge

Step 2
Easy fixes, 

quick wins, 

must doôs 

toward 

prevention 

and 

compliance

Step 3
Assess Risks
*Removal efficiency 

of organics and 

nutrients evaluated 

and in line with 

design

Step 4
Control Risks

*Wastewater 

acceptance policy

Step 5
Audit/Benchma

rk

Share/implement 

best practices

Step 6
Integrate & 

maintain 

continuous 

improvement

Minimum

Advanced

High-Level



WWT Level 1:Commit & Plan - Basic Awareness & Knowledge
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WWT Level 1:Commit & Plan - Basic Awareness & Knowledge

1.1 Does the organization understand (and has  described) the fate and nature of its 

effluent waters (flow data, effluent characteristics) and does it understand the 

regulatory limits to be rescpected.  Is it fully permitted. 
x

1.2 Are the effluent characteristics regulary monitored, are the effluent limits 

respected ? Are significant effluent variations monitored and effluent standard 

deviations reported. 
x

1.3 Has the organization assigned qualified persons for WWT program? x

1.4 Do the WWT responsible person(s) and WWT operators have basic training? x

1.5 Does the organization fully understand the design capacity and current 

performance of the WWT facility (Flow rate, volumes, COD/BOD, loads, etc.)
x

1.6 Do general safety and quality procedures exist related to wastewater? x

25% Installed 0 6 0 0 0

Color of pyramid element: 0.25



A word about permits

Å Most discharge permits will address established parameters, e.g., 

control of pH, biological oxygen demand, chemical oxygen demand, 

etc. 

Å Some discharge permits include periodic general toxicity testing, i.e., 

whole effluent toxicity 

Å Most discharge permits will NOT directly address active 

pharmaceutical ingredients (APIs) but DO include a ógeneral dutyô 

clause, i.e., ñNo toxics in toxic amountsò.

Å Zero discharge doesnôt always equal ózero riskô

ï Ground dispersion may result in:

Å Dermal/inhalation exposure to applicator and/or recreational users

Å Edible vegetation and/or groundwater users

Å Terrestrial organisms

Å Mist inhalation from opened cooling uses
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What is an Environmental Risk Assessment?

Å Good management practices may not eliminate all API released to water

Å Your responsibility is to know whether the amount released could have a potential 

impact on the environment and to take appropriate action

Å Environmental Risk Assessment requires data and professional judgment

Predicted 
Environmental 

Concentration (PEC)

Predicted No Effect 
Concentration (PNEC)

Risk Quotient (RQ)
PEC /PNEC <1, Low risk

PEC /PNEC >1, Potential risk:
Reassess/take appropriate action



PEC Data Collection & Analysis

Å Review batch records to determine API losses

Å Estimate daily API losses (account for batch and cleaning cycles)

Å Estimate treatment plant removal efficiency using the API chemical 
and physical properties, literature, or assume 0%

Å Get wastewater and receiving water flows

Examples

batch records
product yield
batch/year
cleaning cycles

wastewater POG1

wastewater flows
WWTP unit ops
API analyses2

On-Site

POTW flow
POTW unit ops
receiving water flow

Off-Site

1 POG = Point of Generation
2 API analysis of wastewater, solvent waste, solid waste, etc.



Deriving the PNEC

PNEC=

ÁLowest Effect Concentration (LC): The smallest amount of a substance 
that will harm an organism.  Expressed as LC50 or EC50

ÁNo Observed Effect Concentration (NOEC): The amount of a substance 
where no harm to an organism has been observed 

ÁAssessment Factor: Factor used to account for uncertainties; varies 
inversely with strength of data set

Lowest Effect Concentration (LC) or
No Observed Effect Concentration (NOEC)

Assessment Factor (AF)



Calculating the Risk Quotient

Risk Quotient
(RQ)

Risk Quotient

Less than (<) 1 Indicates that the expected 
concentration is lower than the 
concentration  indicating  low/no 
potential environmental risk

Greater than (>) 1 Indicates that the expected 
concentration exceeds the no-effect 
concentration indicating the potential 
for risk

PNEC

PEC
= = <1  or  >1?
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Risk refinement flowchart

PEC/PNEC

>1

Refinement of data 

possible ? (e.g. using 

yield data, waste layer 

information)  

Recalculate

Yes

Identify sources

of API 

At source 

control feasible 

?

Treatment at 

other locations, 

including

end of pipe  

Implement 

solution

No

No

Yes

Analytically determine 

API  concentration of 

effluent, and 

recalculate MEC/PNEC

MEC/PNEC

> 1?

Yes

No

Stop & 

reassess 

if needed 



Refining the Mass Balance Approach 

with POTW & dilution effects

Input (mass)

Product (mass)

Waste, Air (mass or %)

Flow rate, m3/d

Waste

POTW
Receiving 

Water

Site WW Flow rate, m3/d

(POTW)

Dilution ratio receiving water 



Risk refinement actions

ÅEliminate direct sewer discharges 

of rejected/spilled material

ÅUse dry cleaning practices as 

much as practical with appropriate 

disposal

ÅMinimize equipment rinse 

discharge

Use Good Management Practices

Implement these practices and then 
re-calculate RQ

If RQ still greater than 1, further action 
needed
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AMR Alliance  

Á IFPMA* launched AMR Alliance:

V 100 Signatories of the Davos declaration

V 13 Signatories of the UN General Assembly Roadmap

Á Aims AMR Alliance:

V Communicate progress 

V Stakeholder collaboration 

V Manage amendments to the declaration and the roadmap 

Á AMR Alliance is initiating work streams in the following: 

V Environment 

V Appropriate use 

V Access

V Research and Science 

V Communications 

V Amendments 

* International Federation of Pharmaceutical Manufacturers and Associations



EHS leaders working group = 

Environment Working Group of AMR Alliance

ÁProposal to integrate óEHS leaders working groupô (13 

signatories) as the óEnvironment Working Groupô of AMR 

Alliance

Á Asks of the working group: 

V Suggest some simple metrics for reporting 

V Make use of the standardised ómanagementô framework for each working group (tbd)

V Complete external environment scan

Á First progress communication AMR Alliance:

Davos 2018 meeting 



We support measures to reduce environmental pollution from production  of 
antibiotics,and will

i. Review our own manufacturing and supply chains to assess good practice in 

controlling releases of antibiotics into the environment.

ii. Establish a common framework for managing antibiotic discharge, building on existing 

work such as PSCI , and start to apply it across our own manufacturing and supply 

chain by 2018. 

iii. Work with stakeholders to develop a practical mechanism to transparently demonstrate 

that our supply chains meet the standards in the framework. 

iv. Work with independent technical experts to establish science-driven, risk-based targets 

for discharge concentrations for antibiotics and good practice methods to reduce 

environmental impact of manufacturing discharges, by 2020.

Extract AMR UNGA Roadmap (update September 2016) 

13 signatories



The Pharmaceutical Supply Chain Initiative

Need more information?

Visit: www.pscinitiative.org

Email: the PSCI Secretariat at info@pscinitiative.org

Bharat Shevkar

Email: bshevkar@its.jnj.com
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