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In the News o

Pollution puts pharmaceutical supply chains
under the spotlight
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IMPACTS OF PHARMACEUTICAL

¢ POLLUTION ON COMMUNITIES

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

National Green Tribunal Slaps Hefty Fines
For Pollution In Mathura

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

Another polluting unit shut down in
TTC area

Chemical effluents were being released into the water.




In the News

59 Maharashtra industries fined for
illegal hazardous waste disposal
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For unlawful storage and disposal of large quantities of hazardous waste in their

premises.
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In the News

CLOSURE NOTICE ISSUED TO SIX FACTORIES IN PALGHAR

MPCB gives 48-hour deadline to the units after surprise check finds
acidity levels of released effluents too high.

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

Laid to waste: Pollution, contamination of groundwater
plagues Dera Bassi
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SEWER FROM FACTORIES POISON GROUNDWATER
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Background

A Rapid industrialization in India A generation of large
guantities of solid and liquid waste.

A Inadequately treated industrial waste (often hazardous in
nature) dumped on land or discharged into water bodies.

A 17 categories of highly polluting industries identified by
CPCB.

A Basic Drugs & Pharmaceuticals Manufacturing i a fast
growing industrial sector i classified as a highly polluting
Industry.

A Special attention from SPCB/PCC on major polluting
Industries with progress regularly monitored by CPCB.
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A Multiple environmental regulations to comply with plus
amendments T no unified legislation.

A Pharmaceuticals in the environment i emerging area and not
reqgulated i lack of know-how on management.

A Facilitatory payments demanded by the regulatory authorities
for permit applications and renewals.

A No standard operating procedures for the pollution control
board activities i much of it being the discretion of the
officials.

A Lack of regular facility inspections by the authorities.

A No central database on the environmental status of industrial
areas.
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Types of Environmental Impacts

A Impacts on Soil and Groundwater
I lllegal dumping or discharge on open parcels of land;
I Breaches of landfill with seepage into the subsoil and potentially into the aquifer;
I Spills/ leaks of hazardous wastes during transportation;
I 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.

A Impacts on Surface Water

I Runoff from dumping sites entering surface water bodies;

I Direct discharge into nearby streams or nalla's that ultimately discharge into
larger surface water bodies.
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Current Legal Scenario

A National Environment Policy - Ministry of Environment,
Forests & Climate Change in 2006;

A Section 9 of the Environment (Protection) Act, 1986;

A Rule 12 of Environment (Protection) Rules, 1986 and
amendments made thereof:

A National 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.
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Current Legal Scenario

A Incidences 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.

A Assessing these liabilities and translating the same in
terms of monetary value are challenges before the
Implementing agencies such as SPCBs/ PCCs.

A To address the above, guidelines have been prepared
along with description of liablilities, approach for
valuation, methodology for levying financial penalties.



Hazardous Waste Management
Series : HAZWAMS/40/2015-16

Guidelines on
Implementing Liabilities for Environmental
Damages due to Handling & Disposal of
Hazardous Waste and Penalty

January 2016

Central Pollution Control Board
(Ministry of Environment, Forest & Climate Change, Government of India)
Parivesh Bhawan, East Arjun Nagar,
Shahdara, Delhi - 110032

oL

Guidelines on Implementing
Liabilities for Environmental
Damages due to Handling &

Disposal of Hazardous Waste
and Penalty
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Rules vs Guidelines

A Rules must be followed, and there will be a negative
consequence associated with noncompliance.

A Guidelines are recommended best practices that
aim to set standards in the future.
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Environmental Liability

A Alegal 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.

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

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

A Applicable for the actual environmental damages or
alleged releases of pollutants that makes the responsible

party obligated to pay for environmental remediation
expenses.
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Categories of Liabilities

A Liability for taking up immediate measures

I Emergency response measures with respect to spillage,
Improper disposal, fire or mishandling of hazardous waste

A Liability for assessment of contamination
I Phase | and Phase Il Site Assessments
A Liability for remediation of contaminated sites
A Compensation liability
| Liability to pay for natural resource damages

I Compensation to the third parties for personal injury,
property damage, and economic loss
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Valuation of Liabilities

A AStrict éxeraskdoh thargsgonsible party i.e. liability on
the responsible party without finding a fault (such as negligence or
wrongful intent);

A If two or more persons are liable in respect of same liability, i J 0 i nt
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;

A 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;
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Valuation of Liabilities

A Immediate response liability of not less than INR 10,00,000/- incase
of a suspected impact;
I Captures cost of immediate response and Phase | ESA
I Does not mean that responsible party pay this amount, only indicates liability.
A Incase SPCBs / PCCs initiate immediate response, liability is two
times the immediate response liability and interest as decided by the
SPCB/PCC;

A Immediate response liability may be increased up to a maximum of
INR 4,50,00,000/- depending on the type and extent of
contamination;

A Additional remediation liability based on remediation technology and
compensatory liabilities.
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Valuation of Liabilities

A 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;

A 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;

A 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;

A 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.
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A Proactive Approach

A In the absence of clear legislations, leading
manufacturers and supply chains have devised risk
management strategies including

I Increased efforts to adhere to permit conditions;

I Field environmental assessments to understand gaps
and areas of improvement in current operations;

| Detailed soil and groundwater investigations, if
necessary, to understand potential for onsite/ offsite
Impacts.
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THANK YOU
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Agenda

Importance of managing active pharmaceutical
iIngredients (API) in manufacturing effluent

Evaluating a site wastewater program and improving
2 :
programs through the maturity ladder concept

3 Calculating API discharge concentration PEC and
comparing it to the PNEC

Reducing API process losses to waste water and what
to do when the PNEC is exceeded




Reducing API process losses to waste water and what
to do when the PNEC is exceeded
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Why is managing active pharmaceutical ingredients
(API) in manufacturing effluent important?

A First, and foremost, we all need to do what we can protect the
environment.,
I The ecosystem serves your community, protecting it improves quality of life

A1ltods goods edrbsuesd nes s

| Stakeholder concerns are prompting regulators to take actions that will impact
our business model

| Sustainable Investors and product procurement programs are extending their
research across the supply chain and c
considerati onsénakingprdacds® i r deci si on




PHARMACEUTICAL INDUSTRY PRINCIPLES FOR RESPONSIBLE SUPPLY CHAIN
MANAGEMENT

Environment

Suppliers shall operate in an environmentally responsible and efficient manner to minimize
adverse impacts on the environment. Suppliers are encouraged to conserve natural resources, to
avoid the use of hazardous materials where posksible and to engage in activities that reuse and
recycle. The environmental elements include:

1. Environmental Authorizations

Suppliers shall comply with all applicable environmental regulations. All required
environmental permits, licenses, information registrations and restrictions shall be obtained
and their operational and reporting requirements followed.

2. Waste and Emissions

Suppliers shall have systems in place to ensure the safe handling, movement, storage, recycling,
reuse, or management of waste, air emissions and wastewater discharges. Any waste,
wastewater or emissions with the potential to adversely impact human or environmental health
shall be appropriately managed, controlled and treated prior to release into the environment.

3. Spills and Releases
Suppliers shall have systems in place to prevent and mitigate accidental spills and releases to the
environment.




PHARMACEUTICAL INDUSTRY PRINCIPLES FOR RESPONSIBLE SUPPLY CHAIN

MANAGEMENT

Environment

Suppliers shall operate in an environmentally responsible and efficient manner to minimize
adverse impacts on the environment. Suppliers are encouraged to conserve natural resources, to
avoid the use of hazardous materials where possible and to engage in activities that reuse and
recycle. The environmental elements include:

1. Environmental Authorizations

Suppliers shall comply with all applicable environmental regulations. All required
environmental permits, licenses, information registrations and restrictions shall be obtained
and their operational and reporting requirements followed.

2. Waste and Emissions

Suppliers shall have systems in place to ensure the safe handling, movement, storage, recycling,
reuse, or management of waste, air emissions and wastewater discharges. Any waste,
wastewater or emissions with the potential to adversely impact human or environmental health
shall be appropriately managed, controlled and treated prior to release into the environment.

3. Spills and Releases
Suppliers shall have systems in place to prevent and mitigate accidental spills and releases to the

environment.




PSCI

PHARMACEUTICAL
SUPPLY CHAIN

Why Is managing active pharmaceutical ingredients (API) in™-
manufacturing effluent important?

ndation fo
mental Research

o I_S_"T”RA ' Nordeo’) '

June 21, 2015 3:32 am
Recommendations for Improving Environmental 3 P_harmaceutlcal pollution in India is bitter
E pill for Nordea

Risk Assessment of Pharmaceuticals A Factori - Fourth session of the
Bad Factories 3 ey Mardienn Marriana and ene International Conference on Chemicals Management (ICCM

el ™ - P e = ———— Geneva, Switzerland, 28 September - 2 October 2015
MISTRAPHARMA ki d

POLICYBRIF™




PSCI

PHARMACEUTICAL

What is the industry doing to improve public perceptions? =
The Eco-Pharmaco-St ewar dshi p oPiI |

The Industry Proposal:
the Eco-Pharmaco-Stewardship (EPS)

Pillar 1 Pillar 2 Pillar 3

Cooperation in RE&D: Extended Environmental Risk

Intelligence-led Assessment from manufacturing Ascessment [eERA]

of pharmaceuticals in the » Share best practices = Bwvaluate and limit

Environment [iPiE) » Benchmark operations the potential adverse

= As part of the iFIiE project, » Establish standards environmental effects
industry, academia and » Define control measuras from new drugs as well
regulators will develop as “legacy” APls

together models to predict
pharmaceutical substance

= Establishing an ongoing
monitoring system thnough-

properties and the associat- out the product’s life- oycle

ed envirocnmental risk
potential




Reducing API process losses to waste water and what
to do when the PNEC is exceeded




Wastewater Maturity Ladder

Step 1

Commit &

Plan
Basic awareness
& knowledge

Step 2

Easy fixes,
qguick wins,
must dob
toward
prevention

and
compliance
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Step 3

Assess Risks
*Removal efficiency
of organics and
nutrients evaluated
<nd 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




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

SN
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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.
1.2 Are the effluent characteristics regulary monitored, are the effluent limits
respected ? Are significant effluent variations monitored and effluent standard X
deviations reported.
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.)
1.6 Do general safety and quality procedures exist related to wastewater? X
25% Installed o 6 0 0 O

Color of pyramid element:_
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A word about permits

A Most discharge permits will address established parameters, e.g.,
control of pH, biological oxygen demand, chemical oxygen demand,
etc.

A Some discharge permits include periodic general toxicity testing, i.e.,
whole effluent toxicity

A Most discharge permits will NOT directly address active
pharmaceutical ingredients (APIs) butDOi ncl ude a 06ge.l
clause, 1 .e., NANo toxics in toxi

A Zero discharge doesndt al ways eq

I Ground dispersion may result in:
A Dermal/inhalation exposure to applicator and/or recreational users
A Edible vegetation and/or groundwater users
A Terrestrial organisms
A Mist inhalation from opened cooling uses




Reducing API process losses to waste water and what
to do when the PNEC is exceeded
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What i1s an Environmental Risk Assessment?

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

A Your responsibility is to know whether the amount released could have a potential
impact on the environment and to take appropriate action

A Environmental Risk Assessment requires data and professional judgment

4 : ) a N
EnF\),irreodn“r:rt,(Z?]w Predicted No Effect
ConcentrationPEC) ConcentratioNfPNEC)
4 Risk Quotient (RQ) N

PEC /PNEC <1, Low risk
PEC /PNEC >1, Potential risk:
S Reassess/take appropriate action )




PHARMACEUTICAL
SUPPLY CHAIN

PEC Data Collection & Analysis

A Review batch records to determine API losses
A Estimate daily API losses (account for batch and cleaning cycles)
A Estimate treatment plant removal efficiency using the API chemical
and physical properties, literature, or assume 0%
A Get wastewater and receiving water flows
Examples
4 On-Site N 4 Off-Site A
batch records wastewater POG POTW flow
product yield  wastewater flows POTW unit ops
batch/year WWTP unit ops receiving water flow
cleaning cycles API analysés

& 4

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

Lowest Effect Concentration (LG
PNEC-= No Observed Effect Concentration (NOEC)

Assessment Factor (AF)

A Lowest Effect Concentration (LQhe smallest amount of a substance
that will harm an organism. Expressed ag bCEG,

A No Observed Effect Concentration (NOER)e amount of a substance
where no harm to an organism has been observed

A Assessment FactoFactor used to account for uncertainties; varies
iInversely with strength of data set
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Calculating the Risk Quotient

Risk Quotient PEC
(RQ) PNEC

Risk Quotient

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

- <1 or >17?

Greater than (>) 1 Indicates that the expected
concentration exceeds the reffect
concentration indicating the potential .
for risk




Reducing API process losses to waste water and what
to do when the PNEC is exceeded




Risk refinement flowchart

Recalculate

PEC/PNEC

>1

yield data, waste layer

&

Refinement of data

possible ? (e.g. using

Yes

information)

Analytically determine
API concentration of
effluent, and

recalculate MEC/PNEC

Stop &

if needed
No

Identify sources

of API

At source
control feasible

?

No

Treatment at
other locations,
including

end of pipe

Implement

solution
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PHARMACEUTICAL
SUPPLY CHAIN
INITIATIVE



Refining the Mass Balance Approach
with POTW & dilution effects

Waste, Air (mass or %)

l Site WW Flow rate, m3/d

Flow rate, m3/d (POTW)

Product (mass) o _ =
Dilution ratio receiving water



Risk refinement actions

Use Good Management Practices

A Eliminate direct sewer discharges
of rejected/spilled material

A Use dry cleaning practices as
much as practical with appropriate
disposal

A Minimize equipment rinse
discharge

/Implement these practices and then
re-calculate RQ

If RQ still greater than 1, further actio
\.needed




Reducing API process losses to waste water and what
to do when the PNEC is exceeded




AMR Alllance Coadmap

A IFPMA* launched AMR Alliance:
V' 100 Signatories of the Davos declaration
V' 13 Signatories of the UN General Assembly Roadmap
A Aims AMR Alliance:
V' Communicate progress
/' Stakeholder collaboration
V' Manage amendments to the declaration and the roadmap
A AMR Alliance is initiating work streams in the following:
V' Environment
Appropriate use
Access
Research and Science
Communications

< < <K< < <

Amendments
* International Federation of Pharmaceutical Manufacturers and Associations

PHARMACEUTICAL
SUPPLY CHAIN

INITIATIVE
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EHS leaders working group =
Environment Working Group of AMR Alllance

AProposal tBHS nlteagdantse wWor ki ng
signatories) a s tEhveaonment Working Groupd o f Al

Alllance

A Asks of the working group:

V' Suggest some simple metrics for reporting
V Make use of the standardi sed O0managethug

V' Complete external environment scan

A First progress communication AMR Alliance:
Davos 2018 meeting
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Extract AMR UNGA Road MAapP (update September 201;;\.:

We supportmeasures to reduce environmental pollution from production o
antibiotics,and will 13 signatories

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.
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Caldwell, D. J., Mertens, B., Kappler, K., Senac, T., Journel, R., Wilson, P.,
Meyerhoff, R. D., Parke, N. J., Mastrocco, F., Mattson, B., Murray-Smith, R., Dolan,
D. G., Straub, J. O., Wiedemann, M., Hartmann, A. and Finan, D. S. (2015), A risk-
based approach to managing active pharmaceutical ingredients in manufacturing
effluent. Environ Toxicol Chem. doi:10.1002/etc.3163

Bharat Shevkar

Email: bshevkar@its.jnj.com

The Pharmaceutical Supply Chain Initiative

Need more information?

Visit: www.pscinitiative.org

Email: the PSCI Secretariat at info@pscinitiative.org




.\ Globally Promoting Res

Waste Stewar dhp

3 David Chng, Asia Pacific Director

tel: +65 9237 8445 =
asia-pacific@chwmeg.org

www.chwmeg.org
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Bio

A David has a background in Mechanical Engineering from the
Singapore Polytechnic, and a MBA in International Business and
Marketing from the University of Oregon, USA.

A Inthe last 15 years, David has been running his own business
consulting company that works with foreign companies to develop
their marketing efforts in Asia.

A David is versatile in understanding the needs of companies from
various industries.

A He represents CHWMEG in Asia Pacific, working with member
companies to manage their business risks associated with their supply
chain, particularly with waste disposal.

David Chng

A He also believes in educating/creating awareness on the importance ) -
) ) . ) Asia Pacific Director
of responsible waste stewardship with both local companies and Email: asia-pacific@chwmeg.org
MNCs.
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Amount that US EPA has collected from
PRPs to clean up waste disposal sites in
the USA.

a) US$25,000,000.00
b) US$250,000,000.00
c) US$25,000,000,000.00
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Amount that US EPA has collected from PRPs to
clean up waste disposal sites in the USA.
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* >4%0,000 sites - Known contaminated sites .
* >3 millions sites - Potentially contaminated sites

 €240m per year over 25 years for identification costs
(Luca Marmo, Environment Directorate-General, EU, 16 May 2013)
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 Many countries, different standards
 Enforcement problems and consistency issues
 (Case of WHEN countries will to choose to strictly enforce

Are you willing to take the risks?
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K. MEP April 2014
78

“...as much as 10 trillion RMB
could be invested to support the
soil and groundwater cleanup
scheme...”

- Director-general of MEP's department of Ecology

https:/chemlinked.com/news/chemical-news/china-mep-issued-five-environmental-
protection-standards-concerning-contaminated-sites - 26 February 2014




wore PSC]|

PHARRMACE ITICA
BUPPLY GHAIN

YALE s

A private industry body, the Jiangsu
Institute of the Environmental Industry,
has predicted that between 2014 and
2020 China’s soil remediation market
could be worth nearly $110 billion.

Extracted from a three-part series on soil pollution in China. The series is a
joint project between Yale Environment 360 and Chinadialogue, with
support from the Pulitzer Center on Crisis Reporting. A Chinese language
version of this article Is available at Chinadialogue
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Google search and find huge list of
environmental problems

“Environmental damage costs India $80bn
a year (5.7% of 2009 GDP)”

- The Financial Times, July 17, 2013 by: Victor Mallet in New Delhi
- World bank Report 2013

Responsible Waste Stewardship is your
job — you have to make the difference
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.Why Does it Matter ?
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What is Review/Audit a Facility?

A Factual Representation Of The
Facility and its Operation On The Day

Of The Site Visit.

A Reasonable Representation Of Any
Historic Conditions.

FHARRMATE ITICA
BUPPLY GHAIN
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SUSTAINABILITY & RISK MANAGEMENT -
STEMMING THE RISING TIDE OF THREATS
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Sometimes, 1t’s obvious yes or no by just looking at the
information collected.




HIGH RISK




LOW RISK




MODERATE
RISK

ON-SITE RESIDUALS MGMT

SOME RECENT INVESTMENT

SOME UNCOVERED OPERATION AREAS
URBAN SETTING/ADJACENT RESIDENCES

NEARBY WATERWAY



GOOD SECURITY

COVERED STORAGE AND PROCESS AREAS

OUTDATED INCINERATOR TECHNOLOGY
INADEQUATE AIR POLLUTION CONTROLS
URBAN SETTING/ADJACENT RESIDENCES

NO RECENT INVESTMENT

HIGH RISK

POOR HOUSEKEEPING
POOR ASH MANAGEMENT

POOR FACILITY CONDITION
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