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» FHLIEERE Please mute your cell phones

= P8 N ZREX Lunch and breaks

=[5 [A]45 ] Timings — please look at the agenda
= i Er Feedback survey

= 475 Safety briefing
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ANTI-TRUST STATEMENT

While some activities among competitors are both legal and beneficial to the industry, group
activities of competitors are inherently suspect under the antitrust/anti-competition laws of
the US, UK and other countries in which our companies do business. Agreements between
or among competitors need not be formal to raise questions under antitrust laws, but may
include any kind of understanding, formal or informal, secretive or public, under which each
of the participants can reasonably expect that another will follow a particular course of action
or conduct. Each of the participants in this meeting is responsible for seeing that topics
which may give an appearance of an agreement that would violate the antitrust laws are

not discussed. It is the responsibility of each participant in the first instance to avoid raising
improper subjects for discussion, such as those identified below.

Itis the sole purpose of this meeting to provide a forum for expression of various points of
view on topics described in the agenda and participants should adhere to that agenda. Undel
no circumstances shall this meeting be used as a means for competing companies to reach
any understanding, expressed or implied, which tends to restrict competition, or in any way tc
impair the ability of members to exercise independent business judgment regarding matters
affecting competition.
Topics of discussion that should be specifically avoided are:

I, Price fixing:

ii.  Product discounts, rebates, pricing policies, levels of production or sales and marketing

terms customer and territorial allocation;

iii. Standards setting (when its purpose is to limit the availability and selection of products,
limit competition, restrict entry into an industry, inhibit innovation or inhibit the ability of
competitors to compete);

iv.  Codes of ethics administered in a way that could inhibit or restrict competition;

v.  Group boycotts;

vi. Validity of patents;

vii. On-going litigation;

viii. Specific R&D, sales or marketing activities or plans, or confidential product, product
development, production or testing strategies or other proprietary knowledge or information
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as of 1/2018: PSCI Chair, Board Liaison Audit WS

Bayer AG Corporate Health, Safety & Sustainability,
Head of HSE MS, Audit Strategy & Planning

Bayer Health Care , HQ Leverkusen —
Head of HSE Management Systems & Audits

Bayer Schering Pharma, Berlin: HSE Audit and
Management System Responsible

Schering AG, Headquarter Berlin — GMP Auditor for
APIs and Corporate HSE Lead Auditor

Schering SpA, PH Production Site, Segrate, Italy
Schering AG, Berlin — QHSE Management System,
Responsible Care Coordinator

Schering AG, Production site Bergkamen, Germany:
Chemical Process Development

Postdoc at Nagoya University, Japan

PHD in Organic Chemistry, University Karlsruhe

HSE and Social Auditing, GMP Auditing, Non financial
Reporting, Sustainability Reporting, OE Greenbelt
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Dr Birgit Isabelle Skuballa
Bayer AG, Leverkusen, Germany
Head of HSE MS, Audit Strat. &
Plan.

Email: birgit.skuballa@bayer.com
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PSCI Supplier Conference Shanghai
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Board Welcome and Opening Address

H 25 o X W B

Dr Birgit Skuballa
PSCI Chair 2018, PSCIEJ#

Bayer AG,
Head of HSE Management Systems, Audit Strategy. & Planning
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AGENDA

PSCI Board Welcome and Opening Address
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Our VI is to establlsh and promote %
respon5|ble practices that will contmuously
limprove ethics, labor, health safaty and_ ',
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30 member* companies already share the PSCI VISION and are committed to
continuous improvement in the supply chain

30N A R * O A4 = T PSCl RS, FRE T AW bk £t 3 5

abbvie iiAllergan Astrazenecs® Baxter .°“§'=;" g Biogen
@ . <) @
||T|l ﬁf;:}fli:igl:r & Bristol-Myers Squibb Catalent. @gﬂlﬂ Suie | Sow +STEVE
@ e @ @
BOLAN. osk) Sicilaiia o e, 9 Naliniros
@ @ L E O @ @
€9 MERCK ) NOVARTIS h ! Srion
@ @ Novo Nordisk @ @ @ @ @
\3 i
it ® SHIONOGI (Shire & " EVA & West& .

)

*Full members have the following symbol: &/ The rest are associate members.
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PSCI BOARD OF DIRECTORS
PSCIZHZ £

WORKING COMMITTEES
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SUPPLIER
CAPABILITY GOVERNANCE COMMUNICATIONS
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Alone we can do so little,
Together we can do so much.

45 J1EN

SEPT
2018
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THE PSCI PRINCIPLES AND THE PSC'
IMPLEMENTATION GUIDANCE

PSCI Ji NI 5 5K it 78 /5

The PSCI created Industry Principles for Responsible Supply Chain Management.
These five Principles outline our expectations for sustainable supply chains in our industry and provide
descriptions of our expectations for pharmaceutical supply chain partners:

PSCIfi € 1 Il 25 Tk “ﬁﬁﬁ‘]ﬁifﬁmiﬂ” JEN
R ILIUENER T FATRAT W AT PSRN BRI I8, IR 1 AT 2 b B N B S AR AR R R EE -

ETHICS LABOR HEALTH & SAFETY ENVIRONMENT MANAGEMENT SYSTEMS
RESZE BERAG

To put these into practice simply, our comprehensive Implementation Guidance
provides N T B TRHX B SC R, AR L4 HISL TR FS:

v' Clarity about the Principles in each of the five areas i 2 1 1 fiff F1. AN 40 A 1 B — A Ji )
v A framework for improvement — > 5 [ HEZE

v' Examples of how to meet the PSCI expectations 4117 i /& PSCIEA 2 K 7= 15
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VISION & PURPOSE

Our VISION is to establish and promote responsible practices that will continuously improve ethics, labor, health, safety and environmentally
sustainable outcomes for our supply chains.

The PURPOSE of the initiative is to bring together members to define, implement, and champion responsible supply chain practices; fair and safe work
places, responsible business practices, environmental sustainability and efficiency of resources and improved supplier capability.

PRIORITY AREAS ffL 5 Aut

FAIR AND SAFE WORK FLACES RESPONSIBLE BUSINESS PRACTICE ENVIRONMENTAL SUSTAINABILITY
B Worker protection B Business integrity and fair competition AND EFFICIENCY OF RESOURCES
B Process safety B Bribery and corruption B Water use and management
B Fair treatment B Data privacy = Waste management
B Wages, benefits and working hours B Data security B Pharmaceuticals in the Environment
B Freely chosen employment B Anti-Microbial Resistance
B Energy use and carbon footprint
SUPPLIER CAPABILITY
B Sustainable sourcing and traceability B Transparency and disclosure ¥ Business resilience B Management capability and systems
S =
STRATEGIC PILLARS AND OBJECTIVES WB}%%HE*
1. LEADERSHIP 2. A COMMUNITY OF 3. PARTNERING
1.1 Promote the PSCI Principles, audit and IMPROVING SUPFLIERS 3.1 Build external partnerships
methodology to define the industry’s 2.1 Deliver excellence in supplier capability building 3.2 Build PSCI's external profile and visibility
expectations 2.2 Enhance collaboration among members and 3.3 Offer PSCI as the delivery partner for other
1.2 Secure a higher profile for PSCI within member suppliers sustainability objectives
companies 2.3 Explore a supplier recognition model

1.3 Lay the foundations for becoming the one-stop-
shop for responsible procurement in Pharma

GOVERNING WITH TRANSPARENCY AND MANAGING WITH ACCOUNTABILITY

G.1 Allow greater diversity of members G.2 Be a healthy, growing, trusted organization G.3 Develop ways to measure PSCI's impact

SEPT
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WHAT WE DO
AT AT A

= A common voice for our industry.

= Set standards for ethics, labour,
health & safety, environment,
management systems (The
Principles & Implementation
Guidance)

= Build supplier capability
— Conferences
— Resource library
— Webinars

= Define common supplier
assessment tools (e.g. Audit

framework, SAQ, audit protocols).

= Audit and promote audit sharing
to reduce burden on the industry

and drive continuous improvement
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2017 / 2018
PSCIEE k¥ 2017/2018
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Pharmaceutical Supply Chain Initiative (PSCI)

ANNUAL REPORT 2017/18
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https://pscinitiative.org/resource?resource=330

OUR PLANS FOR 2018 PS( | PHARMACEUTICAL
N S SUPPLY CHAIN INITIATIVE
20181}

= Two supplier conferences (China and India).

= Webinars (Ethics, Labour, Anti-Microbial Resistance).
= Auditor training (Latin America, Europe).

= Build partnerships with externals stakeholders.

= Launch an Advisory Panel.

= More white papers and think pieces.

= Enhance PSCI’s profile, including the brand.

= PRSI S O EATED )

= AT S (B, 3L, JisEH)
= HRZ A (BT 3EM, KD

= HANER A ALK R R

= R BE R/

= B R R AR
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FATTRE I P K 3

This is your conference...... X R THI 21

— Participate and feel free to ask questions
— Share your experience with us and with each other

— Tell us how we can best support you so that we can continue to
improve our conferences and support programs

— B IR

— SRR AR

BRI Ry AR S R, DU RRAT RS B ks
TATRI 2R S i

And...Enjoy the next two days! E32#: FREIF K !

SEPT

2018 PSCI SUPPLIER CONFERENCE °@PSCInitiative #PSCIChinal8 21



CONTACT US P S C | PHARMACEUTICAL
. s SUPPLY CHAIN INITIATIVE
Bk 2 Al

www.pscinitiative.org

= 0 o 0

info@pscinitiative. PSCI Secretariat: PSCI @PSClInitiative
- +55 (11) 94486
6315
SEPT
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Thank you very much for your
attention!
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Management Systems

Ilvy Shang
Associate HSE Director
Elanco China Manufacturing
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CHINESE ANTI-CORRUPTION

Anti-Unfair Competition Law
Commercial Bribery

ANTI-CORRUPTION
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Criminal Level

Criminal Law
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PIease take your own belongings, as the seats will be rearranged.
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Please go to the session you registered after the break.
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19-20 September 2018

Day 1 - Business Ethics and Labor Rights Session
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Lunch Break £

=

13:00 — 14:00
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A

1% Shanghai City Bistro

Please take your own belongings and lunch ticket.
The restaurant is Shanghai City Bistro on 3™ floor
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l\million,' 40 million people were victims of modern
slavery. This includes:

METRICS

i
= 25 million people in forced labour
= 15 million people in forced marriage

- Ry
P d

gl {so%
! 50% }
\

'

DEBT BONDAGE -~

y 3 1 \ .
i 71% 1 Debt bondage affected half of all victims

. 1 J of forced labour imposed by private actors.

-
By

GENDER o 8 Y
\
Women and girls accounted for 71 per cent of . ' 25% |
7

modern slavery victims.

CHILDREN ~—

One in four victims of modern slavery were
children.
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Senior Technical Manager
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P S C | PHARMACEUTICAL
Forms of Intern SUPPLY CHAIN INITIATIVE
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Issues on Use of Intern PSC' SHARMACEUTICAL
Frequently Detected in PSCI Audits SUPPLY CHAIN INITIATIVE
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Legal Requirements PSC' PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE
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Legal Requirements PSC' PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE
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Legal Requirements PSC' PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE
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Legal Requirements PSC' PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE
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Legal Requirements PSC' PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE
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Legal Requirements PSC' PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

CRBRAE LR R R E D

SEPT
19-20

Ppe — Al A P > N - —

=gk AT ZHER BUE T UL TS )55 3)

(=) R EFERE SR BT 2000 e bl

(=) AR BEEARAET S 2000 B el

(=) (EAEE ) B SEARAEREE 20 0L E e il

(D AR 20 B S ARAE T 58 0L v KA

(1) AR 20 B SbRAE b 2 20 DL B e i el

N RIRAEE 200 B S ARAE 28 =20 LA B IR A s

(B (S35 hR Sy 20 B SKhRiE A 25 DU 200 1)) 55 Al st g s

O\ W Ry Ll R ARl

L) ML AR L S S AL

() TAEG ATl s i R

(E—=) F o ke A PR R e ) A5 S B R b 5

() s R AN BRI R I B AL

CH=0 8K W RTE VAR =T K L ER s AR CR R R & R D

(V0D gl G AR/ AE N IR LB AR UG A T, TR S E ARG A T R

CHTD EH#EENL. WENL. 8. S BETHL. BEEREL,

(7)) TAERTRELK ARG B, b2, NS smia Ao fsh /RS2 520 8ok T 1 -H R IR
IKZRAE M 5

(B Pl

PSCI SUPPLIER CONFERENCE o @PSCInitiative #PSCIChinal8 114



Legal Requirements PSC' PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE
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Legal Requirements PSC' PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE
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Legal Requirements PSC' PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

= SREs BWCAAE TR S S S S AL, NS A B AT ] B
AL IR MR AEAN T B S 31 "2 A TAF B TAF9REE . AR W) 5%
RUER, A PRBAE T S ST, T U B AN T A B A (] B 7
R L5 AR #ER)80%, FHHEIESE il e, LA ML
ST 852

SEPT

19-20 | PSCI SUPPLIER CONFERENCE °@PSCInitiative #PSCIChinal8 117



Legal Requirements PSC' PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE
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Legal Requirements PSC' PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE
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Case Study P S C | PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE
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Best Practices P S C | PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE
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Best Practices P S C | PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE
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Best Practices P S C | PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE
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Best Practices P S C | PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE
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P S ‘ | PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

PSCI Supplier Conference Shanghai
PSCIfL N =i - i

19-20 September 2018

Day 1 - PiE AMR Environment and Safety Session
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PSCl et e
Manufacturing effluent PiE/AMR
environmental risk assessment (ERA): A
Review and Refinement options
TV KK PIE / AMRIMIG RS PPAL (ERAD -
B 12 AN it T %

Wenjun Wang, Senior Manager,
Global EHS, Pfizer

Neil Parke, Senior HS&E Consultant,
Environmental Affairs,
Eli Lilly and Company

EXE, R4, ME A FREHS
Neil Parke, B X HS&E & #)- ¥ 553 5%, 4Lk A A
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Stakeholder & Government PiE, AMR activities

7 AH IR B PIE, AMRIE 3]
Environmental Risk Assessment
SRR A

What is AMR & how does it occur?
LAz 27 DA = AR TR ]

PNECs & resources on PSCl website
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PEC case study examples PECZ /|
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PSCI Webinar Series: Managing active

pharmaceutical ingredients (API) in

manufacturing effluent P S C | PHARMACEUTICAL
PSCIMEHITL RS : SHTWEKHHE®ELEY SUPPLY CHAIN INITIATIVE
B4 CAPI)

Jan. 2016 - Part 1 gave a general introduction to the importance of the topic, the maturity ladder concept, how to
calculate discharge concentrations, and steps sites can take to reduce API process losses. 201651 7 - 25135 7>, Mk 1 1%
B E BN, BRI ERENE S, W EHEBOREE, LA T)RT DR A BI9RD AP T E A K 4 i .

—  Deck X fF: https://pscinitiative.org/resource?resource=293

— Recording #47: https://pscinitiative.org/resource?resource=292

—  Guidance Paper &3 3Cf4: https://pscinitiative.org/resource?resource=289

June 2016 - Part 2 a case study to show how to put the theory into practice; estimating actual API losses from the
manufacturing process (PEC), establishing the acceptable discharge concentration (PNEC), and making low capital
investment housekeeping steps to reduce the loss. 201646 A - 25235, FE7N WATRF FRAS AT S2 % 10 RGBT 58 Ad 55 2E
FEd R (PEC) [SEBRAPHRIZR, EEALATHZ AR EE (PNEC) |, FHREUICHETE 1. P4 0 R4 it DL D A1k

— Deck: https://pscinitiative.org/resource?resource=295

— Recording: https://pscinitiative.org/resource?resource=296
Oct. 2016 - Part 3, a look at more advanced steps to reduce loss, including reverse - osmosis. 20165510 - 583%(4), 4t
St R I R TV, BFERIBIE .

— Deck (No Recording): https://pscinitiative.org/resource?resource=297

July 2017 — Part 4 provides a brief refresher on Pharmaceuticals in the Environment (PiE), Anti-Microbial Resistance (AMR)
and Predicted No-Effect Concentration (PNEC) first principles, and introduce a PSCI resource page where PNECs can be
found. 201747 7 - 5435y, RIENH TR 259 (PiE) , BUAERMZiME (AMR) FIFMTCRZ K (PNEC)
EA R HE, JFA2H 1 PSCITUTH I PNECH U -

— Deck: https://pscinitiative.org/resource?resource=348

— Recording https://pscinitiative.org/resource?resource=347
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Many stakeholder reports include

manufacturing as a pollution/AMR risk

wEMmARTHHRERE=TELN

PSCI

EAFRE L/ AMRXK 1) 2

et
1 i Viahte DRUG
RESISTANCE

THROUGH

THE BACK DOOR:

In recent years, scientific researchers
have identified an additional cause
of AMR: environmental pollution
from the production of antibiotics.
Factories in China and India, which
produce the lion's share of the world’s
antibiotics supply, have been found
to be dumping manufacturing waste
into their surroundings, resulting in
the contamination of rivers and lakes
and fuelling the proliferation of drug-
resistant bugs.

I JLVERF IE T ARM
FIHADTTRERI R Pk
ESUN = NEZ S v O SE R il
ERJE ) At Ry R A
FEECL, A RIS
TR
D T P2 A P I B AT
rHk.

g, BTG4,

HEWRSEEKRESRAER

High levels of antibiotics in China’s rivers
By Liu Sha Source: Global Times Published: 2014-12-26 0:13:01

GLOBAL

——

TIMES

An excessive amount of antibiotics is present in China's major rivers,
exposing millions of nearby residents and local ecosystems to grave risks.
China Central Television (CCTV) reported Thursday that various types of
antibiotics have been found in water tested from the Yangtze, Huangpu
and Pearl rivers, as well as in tap water in Nanjing, East China's Jiangsu
Province. The report said the high concentration of antibiotics was created
by illegal discharges by...drug producers, and the abuse of antibiotics by
poultry farmers. The situation was exacerbated by ineffective supervision
by local environmental protection bureaus.

o E EER R A RERPUER, FEE LR R AL R
FEFRENE (cCTV) FVUIRIE, FKIT, &
I FIERTT DA R A [ AR ST 9548 1 B T A B SRR R B T & AR A 4t
AR ZIRERR, BIRERPUAEREH.. YA AR DL
MFEFREG AP RGN . SR EEAR S, E T X
PRI
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Review on
Antimicrobial
Resistance

TACKLING DRUG-RESISTANT
INFECTIONS GLOBALLY:

THE REVIEW ON
ANTIMICROBIAL RESISTANCE

132




...ahd there are calls
PSC' PHARMACEUTICAL
for Governments to act:

R B 17 3)

SUPPLY CHAIN INITIATIVE

STRATEGIC APPROACH -
TO INTERNATIONAL = : : LR =
EMEALS MRNAENEN Why antibiotic pollution is a global

threat

20 MAY 2018

Pollution from antibiotics in China a growing threat
to human health s [/ 295 Y oA U A 2K e B £ 1 Rt

Liu Qin AN RS I, FRANLER
B china and the world discuss the
22122015 i

ch nadlalogue environment

%\TA} www.saicm.org " oo | UK Growing fears that more antibiotics will become ineffective has put
pharmaceutical waste under the microscope, writes Liu Qin

SAICM: UN adopts PiE as a gIobaI issue in 2015
H L it BRI 77 B R #2015 44 PIEAE 4e
TRt ji) L
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http://www.rsc.org/

Regulators are taking notice

B E YA IEFE R TE

n EUROPEAN
COMMISSION

Brussels, XXX
11 J(2018) XXX draft

COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN
PARLIAMENT, THE COUNCIL AND THE EUROPEAN ECONOMIC AND SOCIAL
COMMITTEE

Buropean Unloo Strategic Approach to Ph icals o the E

“As the problem of pharmaceuticals
in the environment finds its source
also outside the EU' s borders, it is
important to address also the
international dimension.”

“H THLE P HIZ5 1 R TPk
B¢ B EER 77 IR K 12
KHE”

Leaked EU PIE strategy June 2018
(ref:Politco)

P S ‘ | PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

Waste from pharmaceutical plants in
India and China promotes antibiotic-
resistant superbugs

By HENRY A, WAXMAN and BILL CORR / OCTORER f4, 2016

B JSEMT F [ i) 245 ) HE RS R A ISk 1 T 245 12 20 2 T 4 I

Represenatives call for action on antibiotic resistance

Members of Congress are calling on the FDA to do its part in curbing antibiotic
resistance by helping hold pharma companies responsible for pollution. It's been
reported that drug manufacturers m Ingia Will sometimes aump antibiotics into
surrounding waters, which can encourage the development and spread of drug-resistant
bacteria. Representatives Louise Slaughter (D-NY), Peter DeFazio (D-OR), and Carol

Shea-Porter (D-NH) have sent the FDA a letter urging the agency to work with its
regulatory counterparts in those countries to make sure they're taking action. "Bacteria

have no respect for national borders," they warn. "China and India's [problems] today

can easily become our problems tomorrow

ARBATIFIF XS }'Lét?mﬂi ﬁ%ﬁlﬁ‘ lﬂJ
. 'D(J\D?DTFD Xt 7= 11, })}\
T ES T A K il 241 iﬁﬁiﬁﬁﬁiﬁﬁ ﬁﬂik, [E1)ES Eﬁ%nnif"ﬁﬁ
A S oAk 2 e 2 R K38, X T BE e i 24 40 B 11 kR FIAE HE .
{XZ£ Louise Slaughter (D-NY) , Peter DeFazio (D-OR) #lICarol Shea-
Porter(D-NH) L FFDAR th— 35,  BURIZHL 51X 18 H K 1 I E PG
G, DB RILRIAT . “UNp A B A i b SR
AR BRIREE ) BN AT K (1 i) &3

- StatNews May 2017
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What might LA exPGCt? PSC' PHARMACEUTICAL
&/ﬂ‘]m‘u%ﬁﬁ/é\ ? SUPPLY CHAIN INITIATIVE

o T TERRF KA 5 157
VSRR LT
Volume 96 Issue 7 | pp. 23-25 v |3 Plant closures are widespread
I @ (® M2 Chinesegovemment “What we are coming to see is that the
Drug chemical makers ot @ p € '"T;cetr':" Proprem fargeting government, as usual in China, has a heavy
brace as China cracks . hand,”
down on pollution o v “TN BTN, TR, R A

Companies assess the short-term chaos and long-term promise ; o — AN {7 1K L
that the campaign will have on their supply chains > Henan province: 43,000 2 ff’ ﬁ / ﬁﬁﬁﬁ{]ﬁy?ﬂ;&

By Rick Mullin » City of Chengdu: 14,000
et “When they want to shut someone down,

» City of Tianjin: 9,800 ”
For your information , the manufacturer [JIlll informed they shut everyone down.

ooy s o o et i N < TEEX TR T R, ]2
y the government , o o

temporarily due to the waste water treatment. Now they > City of Beijing: 6,500 f Eﬁ ﬁ L /~ %Z/j 7é Mo

have to wait . We are afraid that the delivery of | IR

will be delayed. We will keep you updated. Note: Closures are across all

industries since April, 2017.

Source: Shanghai Horse
Excerpt from a memo receved by the Italian chemical company Amsa )
Crecit CAENShutterstock  Construction
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I/EdUStry Ealiing aCtion P S C | PHARMACEUTICAL
ﬂ‘ik%mﬁ‘zj] SUPPLY CHAIN INITIATIVE

PSCl
: = PSCI audit protocol under revision to
Au'dlt PIOGRINITES enhance PiE/AMR review as per AMR
gmdance Roadmap / Alliance framework.
IEAEBIT BIPSCIH R WML, HRAEAMRER 25
] /1 B AE SR 14 58 PIE / AMRH 1%
= Many companies raising supplier awareness
and adding focus on environment.

VR A IR T O I R R R T X
n BRI
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H 5 AH I AU PIE, AMRYE B
Environmental Risk Assessment
PR ff

What is AMR & how does it occur?

P = 2ok S = AR R A
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What is Environmental

Risk Assessment (ERA)? PSCl pmuncenen
2 R 36358 R DAl

ERA is the evaluation of risk based on substance properties (hazard)
and environmental concentration (exposure).

ERARE THIHFFE (BF) MABIKRE (B KIXK P,

= Hazard is represented as the PNEC (Predicted No-Effect Concentration) and
exposure by the PEC (Predicted) or MEC (Measured) Environmental
Concentration
fEFH RN NPNEC (PTG k) FHPEC (FLlll) BRMEC Clll&E) 4
BEk [ R 1) 7 e

= ERA requires data and professional judgment
ERAT ZEAT Hcdl 05l 1) e

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

R DU 1 RHEUN B 15 206 PR 2R V8 AE R MR R BUE =4 4T3
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PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

Calculating the Risk Quotient
T PSCI

Risk Quotient  _ PEC
RS E% (RQ) PNEC

Risk Quotient X i %

Less than (<) 1 Indicates that the expected concentration
is lower than the concentration indicating
low/no potential environmental risk .
TR TR BEAR T o se ik B, IR/ 6
T A PR 858 XU

Greater than (>) 1 Indicates that the expected concentration
exceeds the no-effect concentration
indicating the potential for risk .
%@ﬁﬁﬂi&lﬁ%ﬁ%%ﬂm&}% HIGLE
PASSE

= <1 or >1?
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How does Antimicrobial
) PSC' PHARMACEUTICAL
Resistance (AMR) occur? SUPPLY CHAIN INITIATIVE

DAERMZAHE (AMR) T =42

=  Microorganism-mediated AMR can be intrinsic or acquired. L 1"1'1' —

= Resistance occurs naturally (intrinsic), as bacteria, fungus, and
viruses are exposed to antimicrobial substances produced by

competitive species. Antibiotic resistance is ancient

= Excessive use in humans and animals is well-known to accelerate _— L Gy
Vanessa M. D'Costa™“*, Christine E. King™™, Lindsay Kalan'"*, Mariya Mora

the process. Duane Froese®, Grant Zazula®, Fabrice Calmels®, Regis Debruyne’, G. Brian G
=  Environmentally-mediated (acquired) AMR results from external [ | | Dawson tephea: 25,300 “Cyr

pressures sufficient to trigger a resistance response in the “L 1 (30,430-30,030 calendar yr &)

microorganism. Resistance can also be acquired through gene- 8 4| | Equus

transfer amongst bacteria ‘
=  Current environmental focus is on manufacturing. g :
= The link between the environment and human health is still 55 =

unclear. !

 RAEYIN T IAMRRA] LU A LE ) BRI
= AN, EE AR R R T R R RO RIN, §a
251wl B 2R A CNEERDD g
= AP, NSERMEE A A R S X R . °
= HEEASH GREHD AMRESMNEIE IR ARzt |
S NERAFH o AT DL I 4 R 2 T R S PR A R AR A 44 1
= H R ICUE B A G . I
= B ANRERZ R AR M ATER . o )
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PNEC Resource Page
on PSCI website

PSCIM ¥ EPNECE IR

PSCI

PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

Go direct to §54%%: https://pscinitiative.org/resource?resource=342

= OR type “PNEC” into the Resources search tool at B {fResource ZZPNEC

https://pscinitiative.org/resources

Search for a resource by typing a word or phrase into the search box.
Filter by topic. target udience and cotegory by clicking each of the filter buttens

PMEC] =}

® Clear Al

& Al Audiences

and choasing a filter from the list that appears

...and click on the first result

R ORI E %

PSCI SUPPLIER CONFERENCE

%

Predicted-No-Effect-Concentration (PNEC) resource
links
Link

£ June 2018 ® Pharmaceticals nte Evyvorment & Mambars & Supalers

The follewing are useful resources for obtaining PNEC values,

1. Estimated (in pg/L) predicted ne-effect concentrations for
111 antibiotics and 11 antibiotics combinations.

Taken from: Johan Bengtsson-Palme, D.G. joakim Larsson,

Concentrations of antibiotics predicted to select for resistant

bacteria: Proposed limits for environmental regulation,

Environment International Volume 86, 2016, Pages 140-148,

ISSN 0160-4120, hites://dol.org/ 10,1016/ envat 2015 10.015.

2 Temple WET Center PNEC database, where you will find PNEC
values for APIs other than antibiotics

3. A third rescurce s under construction and will be posted

here in due course,

NOTE: The PNEC values found In these resources are believed to be|

correct and up-to-date. PSCT suggests that you confirm with your

client the accuracy and/or suitability of the PNECs found.

#PSCIChinal8 143
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AMR Roadmap/Alliance
PNEC recommendation

AMRES 2k K /BREEPNECH B

ol hie
AMr e
The recommendation of the AMR Industry
Roadmap signatories is to use the lower of
these two values ...for assessing manufacturing
site discharges under a risk-based framework.
The comparison point ... is the...receiving
stream...protective of our ecological resources
and also lower the pressure for the evolution
and selection of AMR. This table will be
updated periodically as new reliable and robust
data become available.
AMRAT MV % 2k B 253 J7 1) 2 W A X A
(B AU R VA 2R T XU AHESE R 2R
PR, P AL EROK
P AR RATH AR TR, R FE{CAMR
AR L ). A BT B AT SEVEAT 58
BAEHAR AT, 1% R .

PSCI

AMR Alliance Recommended PNECs for Risk Assessments

PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

https://www.amrindustryalliance.org/wp-content/uploads/2018/08/Final-PNEC-Table-for-Publication-13-Aug-2018 Title.pdf

Active Pharmaceutical PNEC-ENV PNEC-MIC Value
Ingredient (me/L) (me/L) I (me/L) I
Tetracycline 3.2 1.0 1.0
Thiamphenicol 10 1.0 1.0
Tiamulin N/A 1.0 1.0
Ticarcillin N/A 8.0 8.0
Tigecycline 2.0* 1.0 1.0
Tildipirosin 0.42 N/A 0.42
Tilmicosin N/A 1.0 1.0
Tobramycin 5.1 1.0 1.0
Trimethoprim 120 0.50 0.50
Trovafloxacin N/A 0.03 0.03
Tylosin 0.82 4.0 0.82
Vancomycin N/A 8.0 8.0
Viomycin N/A 2.0 2.0
Virginiamycin N/A 2.0 2.0
N/A = Data Not Available *= Based on partial dataset
144
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PNECs for other APIs

H A APISHIPNECS

ﬁ WATER AND
q ENVIRONMENTAL

This webpage is a location for
participating organizations to share
Predicted No-Effect Concentrations
(PNECs). This forum is intended to
facilitate collaboration within the
industry. The PNECs on this page
were not developed by the WET
Center.
ZM I RHAL NS H5EA 1 E W {)”J
TR (PNEC) T &. %R
Iz BTN . e TTE
EHIPNECA /& FHWETH O T K11 6

= WET Center

Phamaceutical PNEC list
09102018

TECHNOLOGY CENTER

PSCI SUPPLIER CONFERENCE O@PSCInitiative

PSCI

LUNPNECsIF KA1 B EAR BE I SR Z B, L8 B R AT I PNECS I MR 25 24
m BRI, I AEWET OB

These PNECs are published on a forum te facilitate collaboration between participating organizations. This list includes
published PNECs data and those provided by phammaceutical companies, and were not calculated by the WET Center.

PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

These predicted no-effect concentrations, PNECs, are provided to faclitate nsk of p in surface
[water downstream of the mixing zone (i.e., not at the point of 'ge of enlry into the by The
chronic PNECs were derived from guideline studies (e.g., OECD, USFDA, USEPA) and the ofan factor.
msbnnmmmedbregwamMWnEm For some pharmaceuticals, only acute data are available and
[were used with the P factor. The are to peer reviewed and also to lished interal
jcompany documents for a limited number of compounds,
PNEC (ug/L)
Compound Name (* indicates Reference

calculated from
Acute data)

5-fluorouracil 02 Vestel et al. 2016

abiraterone acetate 0.0013 Vestel et al. 2016
acetaminophen 95 Johnson & Johnson
acetylsalicylic acid 28 Johnson & Johnson
acyclovir 200 Vestel et al. 2016
AIC (5-aming-1H-imidazole-4- 824 Vestsl et al. 2016
carboxamide)

alfuzosin 200 Vestel et al. 2016

#PSCIChinal8
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Step 1 — Know where PNEC values

apply and what they protect
. . . PHARMACEUTICAL
F1F - HIEBPNECE B & A Ya B PSC' SUPPLY CHAIN INITIATIVE

AR EMNRTEAE

PNEC for Drinking Water
(ensure water is drinkable
(could include AMR

PRI A 7]

Your Company Water Co. protection))
K55 F] HRAAKPNEC: Kk 171k

I (AT REELFEAMRERS)
Applies at the point of
drinking water intake [only
applies where there is a
nearby intake]

&M TR KEBUK f[A0&E
FHT BT A UK R 387 ]

WWTP
V5 KALEE )

PNEC for Acute EXposure =
for aquatic life (prevent mortality
(could include AMR protection))

ﬁ AHEBAPNEC: il TkEZER)
! (RS T- % (AT REELFRAMR
Ced )

Applies at the edge of the acute

mixing zone (usually at the point

PNEC-ENV and
PNEC —MIC
for AMR Exposure

PNEC for Chronic Exposure
for aquatic life (allows growth and

PNEC-ENVAHI

}]‘R |

of discharge) [could be covered g 'og KT ) ' PNEC -MIC

by permit W!ETiesting‘] ‘ ';\ﬂi " Applies at the edge of the chronic mixing /i T-AMRIZE
%)ﬂ%%@@ H 'X E’J@f% G T ,’:“#m zone (usually under low flow conditions and 9.
AR [RTENERIPRAT P oot stream volume) 38 FH T 12 3R 2 X iy

ey, ‘ cam VoIUme,) 2 g Ry
WET 58 ] D% G 7E G 2 PR 2 T amr
BSE|l SUBPBLIER EONFERENEE ° @PSClInitiative #PSCIChinal8 148



Step 2 — Collect Information you
will need to calculate PEC values

g2 - WETHPECEHEIFERRE R

Your facility maximum daily loss rate of the API (Kg/day)
Your facility wastewater daily discharge rate (m3/day)

How variable your daily discharge rate is (range or
possibly standard deviation)

Municipal or Common effluent treatment plant
discharge rate and type of treatment, if used (m3/day)

Wastewater removal rate for the APl (% removal)
River daily flow rates upstream of your discharge (or
Municipal or Common effluent treatment plant (m3/day)
and at the nearest downstream drinking intake
— Average flow
—  Low flow (10t or 5th percentile, 1-day or 7-day low
flow over 1-10 years)
Tidal flux rates for ocean or estuary discharges (m3/day)
Mixing zone dilution factors
— For acute mixing — assume no mixing (unless a
mixing credit has been demonstrated or
approved)
—  Chronic mixing — assume dilution with full or % (for
a zone of “free passage”) the river daily flow rate
(m3/day) upstream of the discharge

P S ‘ | PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

BT B HEKRAPIHRIR (Kg /KD
LT IRAKBEHHE (m3/K)

N 3efl (
B/JE?E%T%E&?? AR AL (3 BT BE

BB A FEV g /K AL ] HETRAR A A B2
REgR e s

APITE IR K I LB (LBrE D

{FﬁﬁUMZIKJ:w% BT v H /JILE ( ﬂzfﬁﬂﬁz

KA b s (m3 /R) Al

L%TﬁAmﬂmﬁ

— PR
fllitE (10=5H A3, 1-10%
HI1R B 7 KA = AED

WEFE BN R B ER (m3 /R)

TRA X MRE A+

- WMTERES - BRERARS (B
LU sEs IR & 1E D

- [EMRE - %ﬁjﬁ& #%«fﬁﬁ
(Xj-a: “QHHL/ ” Q]:iu
7K1Z|3/T/J|LJ:/}FlE|/JIL (NTT > /7()
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How do you determine
H ? P S C | PHARMACEUTICAL
d dally API IOSS rate' SUPPLY CHAIN INITIATIVE

a0 i e B HAPIFR R 2R ?

= Process knowledge THRLZ
— Worst case analySIS _ E—E'_XA:IZ: E‘J%'fﬁ”ﬁ]\*ﬁ
* Loss of an entire batch
— Mass balance calculations from SIS EPN
production losses AR R 5
= Analytical testing

— Process water/wastewater = AT
sampI_mg combined with L TEK/BEACRRE, A B
knowing the volume of water
sampled to get a mass value KAE K & ULSRAS 5 s
API from cleaning = 100 mgs
of API Lf¥] API= 100 mg API
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How to use Process Knowledge
. ) PHARMACEUTICAL
to determine Daily Loss Rates PSC' SUPPLY CHAIN INITIATIVE

MAEH T ZHREFEHEFHBAR

1. Values must be representative of the process £ L A& CHE M T2
2. Consider control chart for calculated losses 1 5451 % B 2% [& 42 11| ]

Arnount of &Pl in ’Amnunt of AP tla'lry sum of
vials {kg}, nat in vials {kg), Emount nat in
Date of Manufacture # of vialks filled {calculated) flealculated] bials
04-JAR-2011 14:153:03 0.085552 0.216272
04-JAN-2011 14:18:08 0.12072
11-JAK-2011 14:12:12 012544 0.332416
11-JAN-2011 14:09:54 ﬂ.ﬁ!?ﬂ-’l
11-JAK-2011 14:24:55 0108134
18-JAN-2011 10:52:48 0.1458E8| 0.283768 Select
18-1AN-2011 10:45:36 0.13788 Maximum
25-1AK-2011 16:24:28 0362104 0.491576] Mw— Daily Loss
25-JAN-2011 16:22:15 0.129873 Rate
%g H &R
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PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

Step 3 — Calculate PEC values
3% - tHEPECH PSCI

=  Primary PEC screening = YIZPECTH A
— Assume no drinking water — R KUK 3 H A
intake and whole effluent W 25k ) A P 7K B
toxicity (W!ET) test tes.ting for (WET) T3t 2 1] 55
acute toxicity are not issues
= Calculate PEC value for assessing: RIS HIPECH:
— Chronic aquatic life exposure — 1B AR B
— Antimicrobial resistance — PUAERMm 2R (anid
protection for antibiotics (if H

applicable

TX T BRI A [R] — N R 5
= These calculations are usually
done at the same point of

application
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PEC Value Calculations for

chronic aquatic life exposure or PSC' PHARMACEUTICAL
antimicrobial resistance protection SRR AR LA RS

AT EMKEEYRERIE RN ERIHOPECETH

PEC.},onic_EXpOsure Calculation(s):

There are two equations for calculating the chronic exposure limits. Your Go WWTP
‘our Company

One for plant sites that discharge to a freshwater stream or to an ocean without a diffuser
in place, and another for those plant sites that discharge to a fresh water stream or ocean

PEC e

through a diffuser. A e
PRSI R R IR A AN TR (if applicable)

NHTF LT HS RN A B R AR BGE,  — AT L)l ias HE ik
IR IK KRB -
For discharges without a diffuser Xt T V% 3 B 2% HIHERL:
H S RAPIHERCE
PEC tronic = Maximum Daily API discharge rate (in Kg/day) x 1,000,000,000 ug/kg

(Wastewater discharge rate (m3/day) + (River Flow rate (m3/day) x Fraction of river or tidal volume allowed for mixing))X 1000 L/m3
15 K HE R TR FOVFVR G T O v AR L

EXAMPLE 7~41: (0.5 kg/day x 1,000,000,000 ug/kg) / (10,000 m3/day + (20,000 m3/day x 0.5)) x 1,000 L/m3 = 25 ug/L

For discharges through a diffuser X 1-3# id § i 2% i HEAL:
H 5 RAPIHER %
Maximum Daily API discharge rate (in Kg/day) x 1,000,000,000 ug/kg
(Wastewater discharge rate (m3/day) X 1,000 L/m3 X Diffuser Dilution Factor)
15 K HE R o R R T

PEC

chronic ~

EXAMPLE {51 (0.5 kg/day x 1,000,000,000 ug/kg) / (10,000 m3/day x 1,000 L/m3 x 50) = 1 ug/L
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ERA decision guidance on actions

to be taken in case an risk assessment
shows a PNEC/PEC>1
ERATE K& PEfli b tn B PNEC / PEC> 11 N REUATBh 1k K 1R &

£

<

Recalculate
s

PEC/PNEC

>1

Yes

Refinement of data
possible ? (e.g. using
yield data, waste layer

information)

PSCI

AT U E APIHETIGRE, P15 MEC/PENC

Analytically determine
API concentration of
effluent, and

No recalculateMEC/PNEC

Identify sources

At source
control feasible
?

of API
fifi 7€ APISI TR

Fofhn 7y Ab 2, A& Rmab 2

Treatment at
other locations,
including
end of pipe

—

Implement
solution

PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

{5 IR FE VAL A 7

Stop &
reassess
if needed

PSCI SUPPLIER CONFERENCE o @PSClnitiative #PSCIChinal8

FINISH 4578

Note: Site “Change
Management”
processes need to
ensure control is
maintained

R L) “AEE
T JRURE A PR A
TH A 2

Source: Environ Toxicol
Chem 9999, 2015
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Refinement of PEC values P Cl PHARMACEUTICAL
gEH /ﬂz PE C{E S SUPPLY CHAIN INITIATIVE

= Determine emissions after on-site controls 7& ¥ 3732 #1] 5 B 5 HER

Wash water rinse .
Membrane Bioreactors

collection systems Ozonation Ny

T T2 V 113V

-z | = v .
TN . Treatment is

. = . usually API specific

REE. HLEEER
EFXHIF 2 AP

= Determine emissions after off-site controls £E AFH37 44 il 2 J& B 52 HE
= Calculation and modeling estimates 11 & FIA& AU 5 &

— Biodegradation A4 [ i

— Sorption P& [ff
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On-site Treatment
PHARMACEUTICAL
Removal Performance PSCl SUPPLY CHAIN INITIATIVE

I 17y 4k PR K B 1 e

=  Batch wastewater Fill/Finish API

collection and treatment system o D f:m:
IR IKIE N/ 58 BLAPITEE AT AL ot e
A G il =

= Performance testing of acid plus $o - .
high temperature treatment - . "
sl:m\ong‘%% API dgﬁ{ggtj;i 5: ‘ =% % e
%gﬁﬁ:{‘*&f_ﬁf‘ BEd it 2 7R 95 "] g‘&mﬁs&‘ fym

= Process requirements Jife 23K s i”f"”“‘““’f'“"f mmmw
— Temperatureii & >70°C poroi b or i P
— pHO0-2.00s.u.

— > 90 minutes
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Off-site Treatment Removal Estimates PSC' :Ué\mgi\mm;mﬂw

Example API removal through a municipal Conventional Activated Sludge (CAS) system with a biodegradation half life
of 7.2 hours and a 6 hour CAS Hydraulic Retention Time (HRT)

%ﬁ%ﬂ%ﬁﬁﬁ&@dﬁ (CAS) RGEBRAPIFIRG], AYIEMELIEIINT.2/NE, CASK I E BT IR A6/ NS

= Basic Calculation Method JEA B

To solve for the effluent concentration for the biological treatment plant with an influent concentration of 200 ug/L API after
biodegradation assuming a 6 hour biological treatment plant retention time and a compound half-life of 7.2 hours, we can use the
following equations 4 T iU AE M Ab 3T I HZKIREE, BN IERR S K IR 2200 ug / L APL, A PIAR 2R R 87 B[R] 6 /N
BEFEN N7 20, FATTLMEA LT A2

Determination of k (biodegradation rate per hour) kit 5E (BN AW B R 8D -
In2/1kt, < 0.693=k(7.2hrs.) # k=0.096 hrs.-

Determination of At (final effluent concentration after biodegradation) is calculated as follows At 5E  CAE#) B MR o BB Zh L Y)

W HHE .

In [200 ug/L influent]/[At] = (0.096 hrs.-)(6 hrs.) =200 ug/L = [At] e (0:096hrs-)(6hrs) 200 ug/L = [At] e %576 = 200 ug/L = [At] 1.779112.42 ug/L = At
. —

Municipal % Removal = [1-(112.42 ug/L/ 200 ug/L)] X 100 = 43.8% e

= Modeling Methods f# 7! 77 1%

SimpleTreat (available at: https://www.rivm.nl/en/Topics/S/Soil _and water/SimpleTreat

Sy
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Results of Refined PEC PIS(C || Errmen,
Estimates ¥5 40 PECA 5 45 B

CASE EXAMPLE Assumptions: Maximum API loss rate: 0.5 kg/day API
Municipal discharge flow rate: 10,000 m3/day
River low flow rate: 20,000 m3/day
Fraction of river allowed for mixing: 0.5
Drinking water Intake flow: 100,000 m3/day

7~ : I KAPIH . 0.5 kg /KAPI
W BUS KR E: 10,0005 75 K /K
TARARIA R 20,0005 77 K/ K
R R FRALE: 0.5
W KEUK & 100,00037. 77K/ K

PEC at Point of PEC - No PEC - After On-Site | PEC — After On-site and
Application Removal Treatment Municipal Removal

C acute 50 Ug/L 2.5 Ug/L 1.4 Ug/L
PEC hronic 25 ug/L 1.25 ug/L 0.7 ug/L
PEC drinking water 0.02 Ug/l. 0.001 Ug/l_ 0.0006 Ug/L
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Where from here? N —W?

JR K AbBE Y,
Wastewater Maturity Ladder

GIES

Step 1

Commit & Plan
Basicawareness &
knowledge

*Legal compliance and

Step 2

Easy fixes, quick
wins, mustdo's
toward prevention

and compliance
*Communication link
WWTP wiProduction
c .

el re

/

Step 3

Assess Risks
*Removal efficiencyof
organics and nutrients
evaluated andin line with
design

-COD, BOD, N, P removal
*Rest capacity understood
*SpiliCalamity controlin
place

-Procedures available/in

ge about fate and
and nature of effluent Planning
-Fate ufefﬂue_m nown | *Basic spill icalamity practice
and fully permitted procedure *Advancedtraining
-yearly discharge -Calamity tank available

volume accounted for
“*Monitoring effluent
characteristics and
standards
*Dedication of
assigned persons for

WWT

*Basic training of
WWT responsible
persons
*Understanding design
capacity and
performance

PICI Wabinar

Bb
AR AR

-External processing
*Reqgular follow-up of

WwTP

-Influent characterizaton
-Sludge characterization
*Redundant critical
equipment

-pumps, blowers
available

“WWTP laboratory safe
and controlled

-General lab safety rules
-Regular instrument
calibration

Managing manutactur,
B
BRI AR DR
AL,

AT 5

M

PSCI

-WWT organizations
-Follow-up training
-Advanced data
interpretation and
evaluation

*Integration of production
planning and WWT
capacity/capability
*Evaluation of waterand
poliution balance
-Water consumption in
production? Rainwater
-Sound waterand mass.
balance

a sffiusnt

E il
VA XU

Step 4

Control Risks
*Wastewater acceptance
policy
-Dedicatedacceptance
person

-Awareness ofthe
impactofnew waste
streams

-Procedures availablefin
place
*Awarenessievaluation
ofvalue of microscopic
sludgeanalysis?
*Water consumption
optimization awareness
*Preventative
maintenance program
*Trending ofimportant
parametersandprocess
deviations

*Operational WWTP
emergency pracedure
-Back-up power
available

-Failure alarm systemfor
critical equipment
-Personnelavailable
247

BRI

Step 5
AuditiBenchmark
Sharefimplement best
practices
*Opportuntties for
improvementidentified
and evaluated

-Audit of productionand
WW treatment as they
relate to each other
-Evaluation of water
andproductusein
productionto
investigate technology
efficiency and
effecliveness

*Have operational
efficiencies been
benchmarkedand
improvements
evaluated?
-Comparison of
performance of similar
plants in orderto
optimize
-Comparison of
operational costs of
similar plantsin order
to optimize

b
Gl

SUPPLIER CONFERENCE

Step 6
Integrate & maintain
continuous
improvement
*Processtechnology
reviewed and evaluated
for BAT

*If directdischarge, is
TIE (Toxicity
Identification
Evaluation) done?
-Whole effluenttesting
(acute/chronic)

*If directdischarge, is
TRE (Toxicity
ReductionEvaluation)
done?
-Techniquesto reduce
toxicity tested
implemented?
*Rational water
management
-Awareness campaign
-Effluentreuse
-Rainwater capture/use
*Advancedtraining
including microscopic
sludge analysis
-Micraorganismactivity
level

-Flocforming bacteria
identification (staining)
-Filamentidentification

i
et AYERE
PRkl

@PSClInitiative

PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

PSCI

Environmental
Toxicology and Chemistry

Critical Review | Open Access (&) () (5 &

Arisk-based approach to managing active
pharmaceutical ingredients in manufacturing
effluent

Daniel |. Caldwell®, Birgit Mertens, Kelly Ksppler, Thomas Senac, Romain Journel,
Peter Wilson, Roger D. Meyerhoff, Neil |. Parke, ... See all authors -

he

Cited

1:16 July 2015 | https:/fdoi.org/10.1002/etc. 3163

TPOF K T

Abstract

The present study describes guidance intended to assist
pharmaceutical manufacturers in assessing, mitigating, and managing
the potential envirenmental impacts of active pharmaceutical
ingredients (APIs) in wastewater from manufacturing operations,
including those from external suppliers. The tools are not a substitute
for compliance with local regulatory requirements but rather are
intended to help manufacturers achieve the general standard of “no
discharge of APIs in toxic amounts.” The approaches detailed in the
present study identify practices for assessing potential environmental
risks from APz in manufacturing effluent and outline measures that
can be used to reduce the risk, including selective application of
available treatment technologies. These measures either are
commenly empleyed within the industry or have been implemented to
a more [imited extent based on local circumstances, Much of the
material is based on company experience and case studies discussed
at an industry workshop held on this topic. Emviron Toxicol Chem
2016;35:813-822. ® 2015 The Authors. Environmental Toxicplggy and
Chemistry Published by Wiley Periodicals, Inc. on behalf of SETAC.
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PEC Value Calculations for
Drinking Water Exposure PSC| grammcemen
R 7K 5 52 (I PECAH i 2

PEC.,.onic_EXPOsure Calculation(s):

‘Water Co.

There is usually one equation for calculating the drinking water P s
exposure (unless the substance is a potential mutagen). These oy
calculations are for plant sites that discharge to a freshwater

system (unless a saltwater system is desalinated for drinking use).
BEA—MFERHKEREN AN (BRIEZVIERERHEZAD o X8 EIE
HTHIR RS K RER LT i (BRAEE KR RGH TRHRD S

For all discharges:

PEC 4rinking water = Maximum Daily AP discharge rate (in Kg/day) x 1,000,000,000 ug/kg
(River Flow rate at the point of drinking water intake (m3/day) x Fraction of volume allowed) X 1000 L/m3

EXAMPLE: (0.5 kg/day x 1,000,000,000 ug/kg) / ((100,000 m3/day x 0.5) x 1,000 L/m3) = 0.02 ug/L

PSCI SUPPLIER CONFERENCE ° @PSClInitiative #PSCIChinal8 165
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IKAR R 254 SO TR Al s

w5
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o HFIRAPIHI RIS H &

Pk Tl Ak 2 A b B
o BRI BEAPITIE K o WEEZFRRREIEIK, ZFPAPI o JRAKAERER e
g API 54 »  Avoid full flow of Waste Water treatment o NHBEEmT
GMPITIHIMH [E(TEE RN EE  « A GMPIT I A & (4 [H 4MEAE) o A GMPJTTHF A R (4= 0] AMERE)
1F) + SS +  8$S
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SUPPLY CHAIN INITIATIVE

o PkEHl@ APIT)
. ffﬁﬁﬁﬁ%[ﬁ RIRIKISER, JFIESMNERBEGE B, JBE S it A 2R /K Ab 2
o STLZaETIHENT > i85 O HLRIRHE— L Aok K
A PET N NIKIE > FERE T S I R 3 SEBOREEGRAPIE N 757K 2
4.

™ Conc. Effluent —

I After
I Adter

communication
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= JikE @ APITL)  : “MEAE AR SRS B B R AL T 2R K
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= RunAbERRAEY) N AR+ RAMHE @ RER R

Grit Chamber

Flow Pre Aeration Tank Denitrification
equalization 3 denitrification - for Activated — &
(aerobic) (anaerobic) sludge Sedimentation

ﬁ

Sludge
Mineralization
T v
Sludge
Composting

Mineral
Filtration

Water
sludge discharge

disposal
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Lunch Break £

=

12:30 — 13:30

AT OF e B R SR, B F 3

1% Shanghai City Bistro

Please take your own belongings and lunch ticket.
The restaurant is Shanghai City Bistro on 3 floor

°@PSCInitiative #PSCIChinal8
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Setting Site Limits for APl discharges to meet
PNECs - Implementation at Bulk and Finishing
Manufacturing Sites-

WCE L] APIHFIBILAE LU R PNECs 223K - 7240
I ARG 0 T A1) 3 H ) SIS

Neil Parke,

Senior HS&E Consultant — Environmental Affairs;
Eli Lilly and Company

B RHS&E S W - EH 55, Eli Lilly and Company

o @PSCInitiative #PSCIChinal8
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Environmental Risk Assessment
T 15 L PSCI

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

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

= Environmental Risk Assessment requires data and professional judgment
= RPN B SCE AT R IR BRI A HE A K AP

= TR TR A X PR A VAR S R IR DU 24 (4 T
= IAEEXURS TP A 5 A Ll A I

;(E)PT 19- PSCI SUPPLIER CONFERENCE o @PSClnitiative #PSCIChinal8
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Calculating the Risk Quotient
R 7 5 PSCI

Risk Quotient  _ PEC
RS E% (RQ) PNEC

Risk Quotient X i %

Less than (<) 1 Indicates that the expected concentration
is lower than the concentration indicating
low/no potential environmental risk .
FTR T BEAR T R I/ e fE A5
RIS R

Greater than (>) 1 Indicates that the expected concentration
exceeds the no-effect concentration
indicating the potential for risk .
ﬁiﬁﬁﬂi&lﬁ%ﬁ%ﬂ%ﬁﬂﬁﬁ%%&&
W

= <1 or >1?
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Calculating PNEC-based limits

TH A 2 T PNECH BR il

=  We utilize a validated
Excel-based calculation
tool to clearly define
PNEC-based limits for all
manufacturing sites

= Sites are internally
audited against these
values

= Sites must annually report
on compliance with PNEC
values

= Sites must submit an
“Environmental Capability
Assessment” Report every
1-3 years to demonstrate
statistical control

= AT S0 A 5
FExcel T4 T H AT
A A L BT R T
T-PNECHT PR il

= T MR AT
P A%

= L) AR R
5 PNECTH

o LJTAUEL - 3HERAE
— U IR ST
W, DAEM it

SEPT 19-
20

LILLY PLANT (INGLUDING
ONSITE PRETREATMENT)

LILLY FACILITY NAME_Plant1

A: LILLY PLANT FLOW

MUNIGIPAL
TREATMENT PLANT

( R
APPLICABLE

PS

C UPSTREAM FLOW

RIVER, LAKE,
OCEAN OR OTHER
SURFACE WATER

D: FLOW AT DRINKING WATER INTAKE

B: FACILITYPOTW FLOW.

PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

]  SELECTLILLY FACILITY NAME FROM PULL DOWN LIST

ID: River low flow at nearest dawnstream drinking
water intake (m3/d:

D Wedian Flow at drinking
water intake (m3/day) (Qdm)=

IF APPLICABLE

POTW Discharge? (Yes or Noj =

Yes

Ocean Discharge? (Yes or No) =
Discharge Induced Mang (DIM) Credit i
Diffuser is present (Acute DIM)-|
(Ocean Chronic DIM=]

No

|Piantsite Fiows:
Al flows in kliday (cubic meters/day)

A Lilly Plant Effluent Flow (m3/day) (Qf)= 4.0E+04|NOTE: A = B for a direct discharge plant (na POTW)

B: Facilty Effluent Flow (m3/day) (Qe)= 4.0E+03] ('may be a POTV)

C-River low Gu) = [6.9E+0a]“may use a default of #0xCe)

limits based on
The lowest number will control effluent it

local regulatory authority

This is a mixing credit established with the.

Wl show Dlanks fannking
water flows are blank

Generic Name

Ghvonic Aquatic Expusure Calcs (ko)
Discharge Limits LAEGs (upl) non-caramut [ - carcimt Forbutagens il e i wih dfuser | wihout difuser
imited by Mutagen Mgmt Drinking [Chron. Aq | Acute Aq | Carctut? (0eiL2e6) | (QemiLags)] s Umit ] DsilyMex (LAEG) (DI IICuN2)-CelILAEG)] (AEGNOMIGS) | ILAEG) 208l
Ghronic 240 | 130 | 820 o TE+0 GE+
Chronic Tas |3 Mo 01 BE+
orvonic Mo 02 G+
Chronic o -+ 3E+
Crvonic o i BE
onvonic 26 o 2 17E
ohronic | mstmamgere o 0045 yes 7 43+
Chronic 2 No 0B+ 96E+
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Case Study — Plant 1 PHARMACEUTICAL
2zl T 1 P S C | SUPPLY CHAIN INITIATIVE

= 4 APls handled at Plant 1
— 2 APIs produced in bulk
— 4 APIs finished

. . . CIP ADDITION (wosskly Maintenance cloan)
= All wash waters from finishing are MEMBRANE BIOREACTOR r [r—=i soium ypochiot ()

A g PROCESS FLOW DIAGRAM N TRIENT ABOITION (continuous)
collected for off-site incineration i G

COLUMN BOTTOM F— ;:I;“Mn:: ;0::[?7;2;“3
=  Wastewater from bulk product PROCESS WASTE - |

! i

recovery goes to on-site Membrane v woreacron

. MEMBRANE
Bioreactors for treatment ann E PRDCESs
. . . EREH i P300A
=  Site utilizes an effluent diffuser - | veATBXCHANGERS

system — modeled and dye and

conductivity plume verified with osnrECTon
regulator ;
¢
. Tritatan i oo I I
— AP | SR T
- 4DAPIZTEY) —
RS R Yo AT » » sCH
s e s =
) RSN ) N SANITARY .VI:::SIGEE'"“-_ — l o [
o RO R LR PR AL | e L
YY) I N A AT A 3 U BReacTs vENBRRE AT

RIS MRS - B, R
A s S B A 1 2
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Plant 1 -Analytical Testing PSCl PHARMACEUTICAL
T 1 — 4940 31 3t SUPPLY CHAIN INITIATIVE

= High concentration of water impedes an adequate response due to the low solubility of API-
A and API-B. The addition of methanol 1:1 to the water diluted standard was sufficient to
support the testing of these analytes using HPLC.

= Results for 8 days showed significant margins of safety

» I TAPI-ARIAPI-BIFARIEMASE, =ik BER/KPHAS 1 288 MR . [ bRAEY) Th I L:11
HIRER MRS, A2 LS I HPLCI X L8 7 M)

LIV N=EE STV T TE AR e ne vl

Risk Quotient at site final Risk Quotient at site final
y = discharge — Product A discharge — Product B
PR AHB RS S - 2MA | B RAHBI AR % - 7= 5B
Day 1 <0.0022 <0.0102
Day 2 <0.0022 <0.0102
Day 3 <0.0022 <0.0102
Day 4 <0.0022 <0.0102
Day 5 <0.0022 <0.0102
Day 6 <0.0022 <0.0102
Day 7 <0.0022 <0.0102

;SPT 19- PSCI SUPPLIER CONFERENCE o @PSClnitiative #PSCIChinal8



Case Study — Plant 2 PHARMACEUTICAL
205 - T.J 2 PSC' SUPPLY CHAIN INITIATIVE

= 5 Bulk chemically synthesized APIs manufactured at this site

= All waste streams that have the potential to contain appreciable levels of APl are routed to
on-site incineration

= Mass balance assessment based on worst case daily “loss to waste” estimate for each API
combined with the expected APl incineration efficiency and the daily wastewater discharge
flow rate

= Additional management practices include plugged floor drains in API manufacturing areas

= Site utilizes an effluent diffuser system — modeled and dye plume verified with regulator

w Rl RV R R AL A AP S

= BT AR A A KT B AP R Pt #1242 B B 5 b

» ETERERBNAH IRV AL E TR G S S U AP B RCR AN H IR
IKHETBO &

w L A S AP 3 AT ) 1 2 2

= IR AR HUR G - AU GLRL R 1 5 g
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Plant 2 — Treatments Systems for

Chemically Synthesized APIs P | S ARMACE UTICAL
12 & AP AL B R 4 SC SUPPLY CHAIN INITIATIVE

= Liquid Thermal Oxidizers
—  Operate at approximately 1000°C

—  Designed to remove organic materials from
both primary wastes (mainly spent
solvents) and secondary wastes (mainly
water)

—  Typically horizontal, refractory-lined vessels

which feature a vortex burner section, s N pH Tank Wet Well
where primary wastes are introduced, Wastewater (Effiuent from R o N IR
followed by a main oxidation chamber, S + Jetes
where secondary wastes are introduced 2° Feed | |

—  Some Regulators consider this “zero i L.L i Shdey | THed o connitege s o
discharge” Biofilter Sump (T-24,7-25,1-29,1-30) c2 Disposal

(=] Centrate -
AR RGEAER ‘ g S Tk TS

15491000 °C #:fE =3 1 =

- = f }J\E g}__ Y ( ig%% s T2 Acrion ity To14 =[]
Ve - y \ ol n
‘{'ﬁ');]‘]‘]) }F“?é&ﬁ%%} )(352;% pH Adjustment ; s -
ESIES R TE T =3 = =

— BT IR = = e

P Yy RN TR ¥ s |
[P, HARHEZ AR e L \T/ RX
T-6

S, HR ] AIREEY,
b5 R AL E, HAE A
AT

— A IR R “E
HERC

Sec. Waste T-208
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Plant 2 — Worst Case Discharge Rate

Assessment PS< | PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

A E DL HE ROl

= Results of “worst case” assessments showed significant control

A T e

Sample Risk Quotient at site final discharge — Risk Quotient at site final discharge —
=38 PNEC , e PNEC ¢4 ronic
T B 2 HETEU R KR B 40 - PNECE I B A HETR B KU A 8 - PNECHE
Product A <0.043 <0.0043
Product B < 0.0000064 <0.000013
Product C < 0.0000028 <0.000019
Product D < 0.0000000020 <0.0000032
Product E < 0.000000013 <0.00000013

=  Follow up testing of effluent confirmed significant control

T 7K I Ja BEaIE 6 1 2 (R s

;SPT 19- PSCI SUPPLIER CONFERENCE o @PSClnitiative #PSCIChinal8



Case Study — Plant 3 PHARMACEUTICAL
2= - T3 PSCl SUPPLY CHAIN INITIATIVE

=  Dry Product Fill/Finish manufacturing site for 3 APIs

= Wash water rinses collected, then processed in an evaporation unit and concentrated
residue sent off-site for incineration

» Storage tank capability of iiny B .
25,000 L tank for campaign washes P |
=  Treatment capability
» Raw water processed at 300 Kg/hr
» Concentration ratio 1:60 to 1:150

SEs S

= TR RIS /3 B AP 2 R A Al SRR A
B AT BE e

 IRERVESOK IR, REEE R E PR, HRIRAE TR R
— HTB8hTeE 125,000 K48 5 K 56 25

= KhPERE
—  JR7K EA300-TF i //INif 1 3 i Ak 2
— WELN1:60%1:150
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Plant 3 — Worst Case Discharge Rate
Assessment PSCl PHARMACEUTICAL
5 R BT HE RO A SUPPLY CHAIN INITIATIVE

= Results of “worst case” assessments showed significant control
— All Product O waste streams collected for incineration

— Bin, Compression Machine and Coater equipment were found to be sufficiently clean to
meet PNEC values for Products L and P

= CERIRTELLT VPG AE R S I R
— WA ORI T AR
— RIS IEAEHURTER AT DL 8 A2 08 T Tk LA A2 ™ i LT PRI PNECTH

Risk Quotient at site final Risk Quotient at site final PNEC ., onic
discharge — PNEC ;. discharge — PNEC . .ic Adjusted for Municipal
Iy B £ HE T BT KBS T 25 - I 5 B £ T KBS PR 48 - Treatment Removal
PNECEM: PNECE {4 PNECE
RN BULE R
Product L <0.00026 <0.088 <0.077
Product O 0 —every collected for 0 —every collected for
off-site incineration &E{XUX  off-site incineration FEIRUL ~ --------—-
EREHEIIA R R LRI R R
Product P <0.0041 <0.088 <0.067

= Follow up testing of effluent confirmed significant control
» KR SRR SE T 2 A
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Plant 3 — Accounting for Dilution

T 3-FREWHE

PSCI

PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

7Q10 flow | 10th Percentile 50th Percentile Average
(m3/day) (m3/day) (m3/day) (m3/day)
River flow
ENiRises 8,220.3 28,944.0 182,186.7 510,037.5
Percentile Rank of Daily Flow
H R BRI B b 0.4 15.4 38.8 84.8
Dilution Ratio with Site Effluent
(River Flow/Effluent Flow)
5 L7 KM RE LG GRT/T5 7K
N ) 0.13 0.45 2.80 7.85

/

The ratio of Average River Flow to 7Q10 Flow is 62:1
FEFRAERE7QIOMEZ HR62:1

(Based on daily flows over an 11 year time period)

CIRAE 1L R B H SRR T

SEPT 19-
20 PSClI SUPPLIER CONFERENCE

>

River Flow (in m3/sec)

mmmmmmmmmmmm
oooooooooooo
cccccccccccc
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Case Study - Plant 4
7%15” _ I}_‘4 PSCl PHARMACEUTICAL

SUPPLY CHAIN INITIATIVE

= 2 Bulk chemically synthesized APIs manufactured at this site

— Product A — All waste streams collected for off-site incineration -system cannot
physically discharge to the wastewater sewer system

— Product B - Batch Wastewater Collection and Treatment System

= FEIZu AR B R E AL S AP 27
— A - AR SR R G B BT RV AN BEVD BRHRTBCENTS K T K IE R Gt
— 7B - #HE KA B R 4

Steam Stripper and Ozonation Treatment Unit (45,420 Liters per day)
ARIRVRIREE AN LA AL b BE AL B (4 K45,4200)

Stripped
Waste
Storage Contact Tank Stream

Flow 001
Sampling  To
Point ..
: - Municipal
Czonation Unit Wastewater
Treatment
Hem T EGG KA BE
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Plant 4 - On-site Treatment
Removal Performance

L) 4 - A3 % B RE

= Large Scale Batch Ozonation
= Greater than 93% API destruction

— Batch processing advantages

— decouples steam stripping and
decomposition

— provides operational flexibility

P S ‘ | PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

Risk Quotient at site final

discharge — PNEC

acute

I B AR TR U R 3 -
PNECEUE

<0.211

Risk Quotient at site final
discharge — PNEC .  .ic

B35 B AR HERAUR) R R e 2 -
PNECIE P

<0.762

= KHELE R A
= APIEIAZ 193 %
—  ALALFRA B
—  fRBRARVRIRIEA 53

- RMEERAE R

0.020

usL

0.0154

00104

00054 |

UCL=001415

0.000

= P0=0.00350

LCL=0.00000

15Aug2011
16AUg2011
18AUg2011
17TAUg2011+
26AUg2011 4
28Aug2011
o 27AUg2011

ate

28Aug20114
20Aug2011
31AUg2011
31Aug2011
03Sep2011
05Sep2011
06Sep2011
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Questions

;gpt 19- PSClI SUPPLIER CONFERENCE O @PSClnitiative #PSCIChinal8



P S ( | PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

HAEXI T AE R ZS'
BEraE 2

4 (AMR)

=3 Jason Jiang
TAREFEFEKR
B=FER
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» FBRAMRL

" GSKKiE .
. SRR Ny - .
o JRETFATHE .

= GSKEF R4 T ER B HE M B 7 15 ., -

o ERHEE TG KA FR A RO
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A W 6F Pt A2 2= TR 24 1% (AMIR) PSC' PHARMACEUTICAL
A EREE T DA B R SUPPLY CHAIN INITIATIVE

Deaths attributable
to AMR every year

e e BB S YT 25 1 A M), BE
20504F, BEBBLTHANE, fEHE
[[iF; 3 H@%moﬁ%fﬁ%éﬂ%%ﬁﬁ

B E AT EEK H W BIER, 2014

"'77./ N ./ Ve iy ra
9 100,000~
= = ‘.... 20,000
Di ,-"‘ .\".
dl:;‘s‘:“l e Diabetes do more
g milion 15 million feel better
live longer
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U A = 24 1 P S C | PHARMACEUTICAL
4R BT AR B SUPPLY CHAIN INITIATIVE

FOCHR, AR, AFBURFE SRS A iR R

g
- AR

S T EEI

- B

R
el IRt

Po!fuuon from drug maiufacturing:
feview and perspectives -

-%FﬁMﬁE%%E&HTEE%%

- NRAfERE
- EE YRR

ANTIMICROBIALS IN
AGRICULTURE AND
THE ENVIRONMENT: |

do more
feel better
live longer
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SUPPLY CHAIN INITIATIVE
G S KXt A= 00 1 70 A2 3% i 245 1 1) 7K v

= GSKHIA T AMRATMVIRHE, SIRATHRAT IS VEAKEAT— 4, GSKAR T R BUH it g 2D A= 7 1
AERRIABLRIREI o Pl
i HAIRANIGSKE O L MHERNHE, SRAFEHIP0A 3 M8 7 i 1) S A 5
i, 73 A HE SR PR XA R AR ), AR A E 201844 B FH B FRATR S N BE (RO
A
iii. FFRATHIBL 25 AH K F (stakeholders) — ST &K — N ATHRAE I A%, 3% W s 24T T (N B AT
HESE BLIR AR 5
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i TCRES M {H PNEC(Predicted No Effect Concentration) #& — /M) i £E 7K 52 7K
&*x%ﬁﬂ(ﬁi’i%iﬁﬁiﬁﬁﬁ%% CEFEAMRITAE RN 21D HIEHKIHR

IR U (E B A RISk CGEEH) B E IR E
(MIC - microbial inhibition concentration) N % . AR AN [F] FRJPNECs:
PNECyy = W23 CHEFEEH) /N mIKEZE/10

PNEC,, : Bengtsson-Palme et al 2016 /< 3 1) 3Cik B 7125 i B & DL P A
R . HPh VP2 BHiZ ] 7 GSKHIPNECs =+ .

= AMRAT ML B R 2 B M kR v, BIZ4PNECENV FIPNECMIC P9 & 3G {E R, HL

HA B NI R MR FEE RS IR XA S I N AE Y DR 3 R 0 P AR A do more
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. AN SRR SN
TG R IRVR BE — (I FRPEC, 52— /M0 SEPr 2 Bk A 8, 8% AR R (7705 BURT 7. SEINkS
Hh A F I B PR ES U . (MEC — Measured Environmental Concentration) AU, BlI: F 20 Hrke S A 0 i %

M5 25 R Nk
IBECIBNEGR - /(o S
IPECIBNECIRH = >y % FF 555 7= A S0 F XU AR /N B L 40 S

do more
feel better
live longer

1S9E;g PSCI SUPPLIER CONFERENCE °@PSCInitiative #PSCIChinal8



GSK 1 ot & 1 17 ¥
£ LT 358 KRS VA iz H

- RETETHENARE:

= AR IRE A A /B AT LKA SR R R K

ARG E AL 7 HERED .

= JEERKACERIATT, BRPUERMI AL, AT

ke (BEebrill A5
= CPRRIKIR

- B IX

- BRAKAEHE (FE] X /4D

- A NRIZPKAE CIRA BTG XA R A
et JEEEM: WA 1065, HEE10015)

19-20

P S C | PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

Batch size 500kg AP PECis
0.005mg/L

Assume 2% loss to aquecus waste

Assume 10 fold

Dilution In recelving water
te dischar
10kg enters site discharge | sludge in STP
removes 90%

33.3mglL in 0.5mg/L 0.05mg/L
Site effluent enters STP leaves STP

Site dgischarges 300.000| Daily volume of sewage
of waste water/day received by STP Is 20,000,000L

do more
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live longer
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= P EEARTERIERSUAER, W R
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WP T EBRACER.
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We make difficult choices,

. but we never compromise ‘
Quality, Compliance or Safety.
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*  Purpose, background and evolution of Pfizer’s EHS Supplier Operations program

« Pfizer EHS i B EEAZGHWBEN,. HERMLR

e Stakeholder focus

© PEEAXENRER

Micro vs Macro
MM B

* Pfizer's Environmental Assessment Program

- EREFFREIHMEGR

* Lessons Learned

- BEHEREE

Next Steps
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Pfizer EHS Supplier Program Purpose
FEEREHS RN R ERE R GH B /Y

BUSINESS CONTINUITY

A S5E G 20174E 2 ERSERR BT
300 JX 3 Bz i 1A

Over 300 supplier assessments

completed globally in 2017
REPUTATION

LIABILITY




Pfizer EHS Supplier Program Background & Evolution
MEEREHS iV B ERRAGNE EMAR

Larsson Report (1) Larsson Report (2)

o—+#—o—4—0—/—© ® ® O - -
1993 2005 2010 2015 2016 2017 2018 201 2020+
Standard for external Standard includes sensitive 9

manufacturing (1993) locations (2015)
Il B S BBk Rz AR il E BU I X AR AE (2015)

(1993)
Broad Environment, Health, Safety Assessments of suppliers (2005 onwards)

HNFHNEEAE. BR. Z2WME (2005Fi)

Enhanced Environmental Assessments
India & China (2016)

ENFEFNoh [ESR (LIRS (2016)




PFIZER CONFIDENTIAL

EHS Assessment Program — Review Type

EHS & {8 % - P& 285

: = Potenc TTORE : P10
Key Product Location Safety Toxicity Hazards
e Yo | uex | was | 2ur

Yes

Full Onsite EHS Review IR IZEHS £ EE{H

Yes
Targeted EHS Review B $r14EHSTE(E
Specific Risk Focus = °
N D
453K B 5E esktop

PSCI SAQ Pfizer Focus
PsCl B iFfL Pfizer %3 &

Broad EH

. Internal Site Focus
e s
3%¥1\ EHS I,—WHB*;I)‘J—E

Performance
Criteria

R

Observation Follow Up

BUERER

Outcome &R

Moderat senion

e

Management Review

SR ETRA G HH#HE




Stakeholder Focus fN s FH X E RIS F =

Environmental Anti Microbial

. . Clean Water Compliance
Pollution Resistance sk A
7K S

.

PSR MEFM AN HH




Micro vs Macro X 5 &=




Environmental Assessment Program I 85144

STAKEHOLDER
FOCUS &
ALLEGATIONS

FaiEXE
KERMIEE

OVERVIEW OF
ENVIRONMENTAL
ASSESSMENT
PROGRAM
RS HA

PILOT TARGETED

COMPREHENSIVE

ENVIRONMENTAL
PROFESSIONAL

25 B ARER R FREL BT E T

ENVIRONMENTAL
ASSESSMENT

ENHANCEMENT OF
ENVIRONMENTAL

ENVIRONMENTAL
SCOPE

ASSESSMENT PROGRAM

IEEES: R ey

Covers all environmental mediums:
Air, wastewater, storm water, water use,
waste, noise, material storage,

management system etc..
HAERBFERE:
B8, BK, MK, Ak, BEY, &E,
VRlEE, EERAGF.

Internal and external site tour
ASMERELIAS W

Detailed compliance review
NS F T

Observation Follow Up

B BRER
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Environmental Assessments — Waste (External)

VG - EE  (SMER)
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Environmental Assessments — Water (External)

R - 7k (SMER)
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Environmental Assessments — Example Findings/Outcomes

MRS - B/ G R

COMPLIANCE WASTE STORMWATER WASTEWATER
&M [ & Mk Bk

Missing permits Burning & burial Direct process streams WWTP condition
BAVFTE SRS TERKEH K SRR
Permit deviations Dumped externally Wa':::rz/;%;%g% WWTP knowledge

Ky RS 4 a— kY

WAERRE S EBIGIE e 7K SbIBEIR
Products not in TR IR Unknown PIE
. = | > .
permits 2 SN FEIF storage RANEE discharges TR R
\ J
|

ASSESSMENT CRITERIA:
BUSINESS CONTINUITY, LIABILITY,
COMPLIANCE, REPUTATION

THERRE: WHELEY, JUE, a8, A

SUPPLIER/FACILITY EXIT & CORRECTIVE ACTION PLANS
M/ IR Btk
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Next Steps F—

ANTI MICROBIAL LU ) ENIRONMENTAL
ANTI-INFECTIVE SUPPLIERS
RESISTANCE R S IR A ASSESSMENTS
MEFENHH BRI USESEey IR,
INDIA/CHINA ENE /R E
ANTI MICROBIAL RESISTANCE G EEr 2
ok BT TR AT L | PHARMACEUTICALS IN
DFIZER PIE COMl:/IITMENTS OTHER API”s OF THE ENVIRONMENT (PIE)
Pfizer PIE iR fh &% INTEREST MR ZRE

HibE = X ERIAPI

PSCI COMMITMENTS ENVIRONMENT, HEALTH,

Mopis.;cf;ﬁ\,ERy SAFETY, LABOR, ETHICS PSCI ASSESSMENTS
REGULATIONS HE, B 2, FH PSCIiTf:
DI HIAE IWE. mlERE

(@ GLOBAL SUPPLY
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Green Supply Chain Management in the
Pharmaceutical Industry

fill 2447 b o AL B e o B

#%HF XU Xin
S BT ALY 51 Green Choice Outreach Officer
o8 I B 5T 0 (IPE)
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H B
H B
H B LN
S5 SUARERRRAGRE R
BB Enforcement and Policy Environment
BB Favors Green Supply Chain
H B
H B
H B
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SO P RIMRE RS R AR
m

Hrf onouxausox
? ILEALFIBIR
F1$046583. 8477 T
srEngds0s VO L ¢ umpwe, fim

ik 3% %88 5% FoREHIB364A
? £5i%4210 A (RESUEIN

FRGRE FRERPS  © FEs (XEE)

PEMBERMEFF R & RN E— R U MR IR EIRAEERE

Enforcement and policy environment favors green supply chain:
Strengthening supervision increases the cost of non-compliance

E ceeas .
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ExREHNEEXBRERE S

KEHIE FefinE

KBEXW REIHK

(AR EMEBFREE) REE. PEH. REIH. UBEE
A BUER FIER R ER (ETFRHIZEHHANESER)
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a

| PEFNET i th B B4R
IPE and the Blue Map Database

SEPT
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IPE @ AA&FBHREFL

The Institute of Public and Environmental Affairs (IPE) is a non-profit environmental
organization established in Beijing in 2006

DARFFEHZ AL (IPE) RIIT20065F, REILRENEMROF LA

Promoting information disclosure and advancing multi-party participation, to bring back
blue skies and clear waters

REFGEBAF, HEHEHES, REBKEX

Using information disclosure and promoting multi-stakeholder cooperation to level the
playing field and tap into market mechanisms for pollution control

BEWREEREAF, RH#ZHRESS, BEUAFHNEFHEF BTG, SEIHFE
R SIX

PSCI SUPPLIER CONFERENCE ° @PSClnitiative #PSCIChinal8



P S ( | PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

2006 — 2018: EiisithFIFEWSE I E B

RIREFBRFETESIMEET, 7FEHEKH B, EF 2 ITRE. 2% SR8

IPE IPEZYES i ERER | i PP ENGLISH

FiRibE bk 32 ) BB REBEL FBIEH HRRE RFEN

B3 '*iiill

ﬁﬁﬂﬁ~“’

SERY TR HEE

b A

KGR

SEPT
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/\_J_LEZ{ iﬂlll—""" -l-‘:l- =

nwes

Corporate enwronmental violation records

el BT EN AR

Real-time air and water emissions data

ZKER RN R IRIFER

Officially confirmed petitions and complaints

Il RIGERELER

Enterprise feedback and corrective actions

More than 1 million government-issued supervision records

HEICREERWBAF

SEPT
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A FEREICFE AT R 162467

Increase of corporate non-compliance records

B E2018F5H, HEMEEIEEVRNEVEEICRBMEREEL
By May 2018, number of violation records collected by the Blue Map
Database has topped 1 million

69355

55019
42569
24345 22964 22119 22501
15707 19666
9561
1947 l I

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

SEPT
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Environmental risks in
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industry remains high
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HEEEERR
HEEEERR o
H B
BE gampus
FHENEERAR
mEEEEE Green choice
EEEERR .
BN Supply Chain Management System
H B
EEEERR
EEEEREN
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- [BUCEREZTAB NI ARk NEFRRRT
Proposes that consumers use their purchasing power to influence corporations
s HEIAEGENTETRECHBREX

Calls on brands to green their supply chains

20074E3H, IPEEXE SEEEFWN
2QIKIMRBLL L F 2007 453 H 21 H

Launched in March
2007 by 21 16 2007 4EH K E (3 4 22 HD BIRERHE, AR RS AW B E &
. Y HIG R, 7S K TR B B b 8 Al U BRE R T, 75 Aol i B
environmental NGOS  1zxpy ik 2 g Hr= i, 1 LI SERL A R4 4l 08 JESR 7 4.
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FeyEEEAR

Green supply chain management system

BEAHF
SEit
Data

disclosure
and audit

BTzt [E] KBRS
HHERE 7 R

Blue map Classify &
database Screen

SEPT

19-20 PSCI SUPPLIER CONFERENCE O@PSCInitiative #PSCIChinal8 236



P S < | PHARMACEUTICAL
SUPPLY CHAIN INITIATIVE

L BERTETE: ANMSEXTE

Green Supply Chain Management: Compliance and Corrective Action

€

AHERENFHEEMR
Open requirement for compliance

g E S FR A

Equal partner along supply chain

B MR R B R

3R Automated chart Supply chain traceability

Blue map database

R DI REARKHS

Supplier Public explanation and long term public supervision
SEPT e s .
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‘ 2. FE{R B S IALT RS W0 B9 LR $E3F T

Extend to higher environmental impact sectors

EARE~ESmInT
Raw material production and processing
§ =

EFYAESEY st S &R
Waste treatment & | Design & production
recycle g

e R g PAIBERSIEEAR G

sin —2 e
g ™ MEFERY, AHITEREE
Q @ @ ﬁ Identify priority sectors for
environmental management
HE . . ¥
Selling and purchasing % Shipping
SEPT
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3. o L A ek
Extend to upstream

N HEVY AN R ETRE SRR REN TR,
B R[5 L (SR 6 By 5

Brands promote suppliers to manage their own suppliers
and extend to the upstream

N N ' T e

f

kg

ahE — R =R
Brand i) 5]
T1 supplier T2 supplier T3 supplier
SEPT
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‘ 4. ZEMNEXER: SLEYHR S (PRTR)

Green Supply Chain Management: Pollutant Release and Transfer Registry

mEAFRERERE. RESHFRH. HREENSIBHREE R
Brand publicly discloses energy saving, GHG reduction, resource saving and pollutant reduction targets
HERNEEH N BRI R EHERE, HIRH R B SRAHRE T R

Pushes suppliers in China to take measures to save energy and resource and reduce GHG and pollutant emission, and disclose
pollutant release and transfer registry (PRTR) data

Her- R a5 sE R HER £ 2 Promote supply chain best practices

EEHNEES WEFEISRY
TRERHE E HEMSEBHIE

SEPT
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Green Supply Chain Index - Corporate Information Transparency Index (CITI)

FaMNaECTIgE

Panasonic

IPESNRDCE{EF ., £FKENE
FRIEEEH NS RINE
IR

The CITl is the first quantitative
evaluation system for brands’
supply chains in China, jointly
developed by IPE and NRDC.

BURBERRY
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‘ CITI - ISR

CITI — Evaluation Methodology

BRS5AE BMMSBMITIH FE{RLR B (1N 5E
- CIRIFELHR BEA - BIRARNGERDR5  IRBIFIG A B E R ST (e
PN —P | gasaE — P ALHEERRHET
- IR ERIIES - BEEERN / SR - NIRRT BRI BEER
HRWEE Al RREE BN RER
o NTREUGE, STEN i
Dynamic assessment based on
blic data
Pl BERE B
- . ) \ - DRSS N
- AXiIEtR, BRE®E gggﬁﬁmﬁﬁ d— | SaumHroE
Covers five areas with a . BB - HERDIERIBETI BB BN

progressive step-by-step structure BB =S AHIIR
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‘ CITI Index Extended to Cover 14 Industries
cITigELTEMERE14MMTIL

@ IT 32 @ Diversified 5 m Textile 65 E Leather 37

@ A » o~ S = Household and B_] oy
ood and Beverage [[[P Brewing = Phreonil Catei o : aper

Industrial

. AR . s Btia y
Automobile 18 'i;g Dairy 15 % Shared Bicycle 3 é Chemicals 11
& Pharmaceuticals 11 Real Estate 19

(CIT1 Industries and Number of Brands)
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= T AR A MR E IR NN\ R AR

. RANFABIPEB MR WBR, NP HR RN, RIKIPESS
EEWE, RUE¥NAN, H20125 R, RRELMINIEHU196/HFR
440 (0] M3 17 % 3 ML W ARRRNE, R P2016F A3 . FiA ML M=

77 IR S R0 140 5L 0 4 4800 | PE R S 3 SR A IO, S AL O
By,

Apple Supplier Responsibility 2017 Progress Report

RNA0NMEFRSIPEAYE, MANTFEFIEMICRORYHR

UM, I FGhF] A | PE B I 3 PR 8 e S AR 7 TR PR
G R.

2016 Adidas Sustainability Progress Report

—
Panasonic

HREADNRINE, BH R BME, RANIGIPERR
BT ST D RS WA IR B MU F0E A

T R IERE2016-2017 &
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M&S MES

LHERFREREPENNERBEEEDHHRCRNDRTI .

RAVERENFFA 0 S8 e e > MR EDS T il i IPER S MR 41 8
£ i,

M&S Plan A Report 2016
ot
B0, %48 5FEBFARARFRIFR P (1PE) L2ty o
“HRERE" B, HHAXFRFARSD (PE) FRIGRBAGE S

was

WHOK AR %, RIS MRMES, BEIREHAR
RWIL, 2016 RANVENILR T S00K WA YT MFRAR, LM15%IF
RUIMISR, SIPERAX 10K Gt (TG W, WRANRIE
He

BHEAR-20165F TSR IR

Bl o5t mEF R M mRANY, HANGOARTIAR SR
(WHKIPE ) RIS, FFAMETEDENRAL Y UEREERL AR
R, BEADFAFBOAN,

EF (OJ) HETH LR 2016
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Global and local brands take action to drive green production

PR EHERD R B A

Number of Suppliers Communicated with
Environmental Groups

SEPT
19-20

1200

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Sep 2017

Current results: pushed
over 6000 enterprises to
implement corrective
actions and/or disclose
information

Hardte: ZatiEshid
i 6000 {4t M. 7t L B4
53 M8 B kAT B R/
BHEATE B AT
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Screening for Environmental
Compliance

1

HEEER

Single-line Search
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SRBER RBIEH HREE £FR

08

HERARE HMHE v

BESMEVEECR

FtEMh BECRBAFER FRERECR
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¥ Online '¥Status ¥Date of
¥Year ¥Date a
of Mostl of most ¥Number monitoring ¥Enterprise of GCA  most
Number Enterprise Name Location of status for third-  recent PRTRDETOXTop
Recent recent Feedback
Record Fecordis) Records the past 30 party  record(s)
days audit  removal
Changzhou Pharmacy Factory No = No
2 1 Co.Ltd. Changzhou 2016 No Data 5 No Data NO MNo Data No Data Data Data T
United Laboratories (Inner . No | No
B 2 Mongolia) Co. Ltd. Bayan Nur = 2016 No Data 8 In compliance NO Mo Data No Data Data| Data T
@ g  Chongaing Kangle Pharmacy oy rochoy 2016 NoData 4 No Data NO  NoData NoData |0 | Mo 4
Co. Ltd. Data Data
Shanong Keyuan . 2017- ’ No | No
0 4 Pharmaceutical Co, Ltd. Jinan 2017 1915 5 |Incompliance  YES  NoData NoData | o' oo T
Zhuhai Lianbang Pharmacy 2018— No | No
g 5 Co.,Ltd. Zhongshan Branch | Zhongshan = 2018 3 No Data NO No Data No Data T
07-24 Data Data
North Gate
O 6 FENH (ARE) BWAE Hohhot 2017 277" 3 lcompliance NO  NoData NoData | O Moy
16 Data Data
g 7 EEMRERAFRAS Hohhot 2015 No Data 1 In compliance NO Mo Data No Data D:?a Dl\;?a T
5 8 EUGETARASERAR | Handan | 20 207-T- No Data NG  NoData NoData |0 Mo ¢
21 Data Data
Di'ao Group Chengdu No = No
g 9 Pharmaceutical Co.Ltd. Chengdu = 2013 No Data 2 No Data NO Mo Data No Data Data| Data T
o 10 FitRHERRGBRAS Shenyang 2018 2075 5 In compliance NO No Data Mo Data | MO | Ne T
- 06-25 Data Data

[

DSM Vitamin {Shanghai) Co., . 2017-11- Mo = No
*tti@?x Lt Fengxian 2017 “° 5 No Data NO  NoData NoData .o o 1

. . N 2018- . No = Ne
Bat c h Sea r ch O 12 Kaifeng Pharmaceuticals Group  Kaifeng | 2017 | oo o 9 In compliance NO  NoData NoData .o 1

Tianjin Tianyao Pharmaceutical - . No No
® 13 CoLtd, BinHai | 2015 NoData 2  Incompliance NO  NoData NoData o -0 1
o Shanghal Syntheall Jinshan 2016 NoData 3 No Data YES NoData NoData | 0| MNo 'y

Pharmaceutical Co., Ltd. Data Data
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I BHITIN#IEEIE Online Monitoring Data

) o g anE

(<

IPE FiRieE RlER BEREE BRER BBIEH HRRS XTFEN HROER IR
¥

Bfii: mg/L

153 oot &8

BHO
WEFEER
HHEER BiTEN R HEEE FIEHE v
BB mg,
/e RUEH Fiteit BAESNE HORELENER
RE) WA aH EEBITFS0R
ET EDMSKAE RE 2H0
(=10

BSEEFIR
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I B M FFiREE Corrective Actions and Information Disclosure

F’a o
IPE PR BURR SBHTE B K@% it RFEMN

SEIMRIERIRERE, REEIERL
iRt sRl, HITEEAHT

Provide documents on public
<B-)- platforms clarifying the reasons
for violation and corrective

LEER BFEN RWRES R SO v actions taken to ve rlfy
mezmeuRNER compliance status
RS HEBEM FiElt RARNRY o R ARET 18]

B B NNMERE

SEPT
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FIEEAESHE: MEULHNREERER

Blue Ecochain: an Internet-based Supply Chain Management System

ElgefNETER"

A T = LFFiRAA
prrie . t* ;E{t/\a; Eﬁﬁ%ﬁﬂkﬂ"]{#&%ﬂiﬁ%ﬂ
PE L i/ aee | ;_”%ﬁiéi ; EmEa HE, AEREEERA
; REEESRAES, RS
- R SRR ES Sk

RECWHFBERERATFKE, &
ZOKKEE, HEMSEE

TBhER & 44t By i 1= _E (R, Bh
NERMKIURTTRERHE

| RIE RpRE T
L OBIRER

o 1T » | RISITRAMEF WETR . “Eilk
o AR . "GCARZRE NEMIEE
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Ak bEE
Working together to bring back \
blue skies & clear waters
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Practice of Process Air Emission Control in
the Pharmaceutical Industry.

fill 247 MV 2R A ) S B

Changjie Chen

EHS Manager
EHS £ B
Zhejiang Hisoar Chuannan Pharma Co., Ltd.

WL B R 20k A IR 2 W
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Company Profile

A Ml ] g1
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Zhejiang Hisoar Pharmaceutical Co., Ltd. is
located in Taizhou, Zhejiang Province. It is a
listed company that produces APls, preparations
and fine chemicals. The main products are
antibiotics, cardiovascular, hypoglycemic and
other raw materials, preparations. The products
more than 70% export.

WL 20V et A IR~ ) (T PR e 24
Ak, IEFRARES: 002099) 6 T &M, 24
PR R R DL AR R AL S i i L T
NE]LFEPROPUERSS, LIE R, PR
FAEFRLZG . HI5, 7 Eh70% L .
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1. Environmental Situation
RIS
2. Characteristics and Challenges

i ATk AR

3. Control Strategy

12 1) 3R




Environmental Situation PSS C| mmwsiion.,...
il 25 47 MV 24 PRI 34

Chairman Xi :
Lucid waters and
lush mountains
are invaluable

assets o®  §on
@@%ﬁ%% b
W s
Making our skies si;gg? s
: o
blue again Loy

BALENE) W, i 8 D iy R y
DR, BARNAGQURR, l‘umunm!x. LANPER. HARG, BRGL FHOAR \._"_&\,
L ARREAEES. i \
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Characteristics and challenges P S (| rrarwaceumen
R AN Bk R

Characteristics F .
There are many emission points, and intermittent emission. The composition of air

emission is complex and changes with the replacement of production products.

MREZ, HBURALZ, TRIEERSG  RUR I RS 27 7 i B SE AR A

Challenges #kk
The composition of air emission is complex.

The concentration of air emission fluctuates greatly.

The air volume is unstable.
KA EAR, IR,
K EAFEIE o

SEPT
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I Sk 35

Material

Organic solvent tanks are equipped with nitrogen seals, pressure
storage

Wkl regulating systems, corresponding safety devices and balancing tubes.
W R IR A R A RN 2 e E, R E T

LI

NEX1.5
a2
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PRk 42 il

Content A%

Filling type [For barreled materials filling, such as toxic, corrosive, flammable,

k7t lexplosive and volatile. What should set up the small conveying
ompartment, equipped with local forced ventilation facility and special

barrel pump. The material transportation adopts balanced pipe
echnology and nitrogen protection.

fTERE R S8 SERUL SRR, A YR
A/NE], JF v E R BB R E KR, IR T HIRSESE, Yklm
AR EHOR, JERA AR .

EPT e L. .
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Content A%

Filling type  [For solid material feeding, it is according the characteristics of
Hrpl 7t |material, packing method and feeding quantity , to selected different
losed feeding methods and equipment, such as large bag feeder,

dustless feeder and glove box. [EAYIEHCR,  MRIE VR 44
(0,256 T R RE B KN e FH AN [R] 1) 3% PR AR 7 AR 48, ok f
SRS . AR, FEMA.

#PSCIChinal8
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Content A%

Vacuum |For corrosive materials, we use environmentally friendly water pump.

system ﬁ?ﬁ%@ﬂ‘fﬁ#@*’i%ﬁﬁ ﬂ:{%ﬂ7k‘{tlj§,

B 75 24; [For organic gas, we use an oil-free vertical mechanical vacuum pump,
equipped with the buffer tank and two-stage condensing device.

A BRI Sz U U 2 5 =5 3 P AR 11 T 1

EPT e L. .
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Content A%

Solid-liquid  [We use automatic discharge centrifuge and three-in-one.
separation 4 KA HILIE T A [ 2 B R FH A P2 B DA REFER R B RS
ER A ol —&—%

SEPT
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I Sk 35

Drying \We use advanced drying equipment, such as ball dryer, three-in-one, single

tF@ )Iéjl, cone, etc.
g (EREBETIRR, WA TR . =6 RS,

The volatile organic gas produced during drylng process is condensed and
recovered, and then connected to air emission control system.

?%Tﬁ¢ﬁ$m%ﬁﬁﬁM% %%ﬁEWF%A% %ﬁ%%

SEPT
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e il

Content AR

Air emission [The wastewater from workshop is temporarily stored in the above-ground collecting
collection tank and transported to WWTP by the closed pipe. £ 77 7K B /7 T FWERRE, K
system for |1 AEIEE J4mIX

WWTP and ) . .
solid waste The dangerous waste packing adopts the sealed container or the double layer plastic

«—per gy bag. SEIK EARR AT EE A A EOUR SR AR
. \We have collected air emission separately from dangerous waste warehouse, and it is
% purified by biological trickle filter. Biological trickle filter fits for low concentration and
low molecular organic air emission(for example H,S), and removal rate(about 90%).
IR BRI RG DE e B AT A AR B . AR iR D d TR
JZ. N TAEES AR |, ZBRFE 490%.
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Air emission \We have collected air emission from WWTP by capping ,and it is
collection purified by biological trickle filter. Biological trickle filter fits for low
system for concentration and low molecular organic air emission(for example
WWTP and H,S), and removal rate(about 90%).
solid waste IR K A 2R 4 0 25 IR S5 R FH AR W e 28 B AT 1A AL B . PR
« =gy e PRACERE TIN5 AR I . TUACER ST, TR, IR
REFE 2245 Gf s VSRR IESE . ARV IEE H TRIRE . N A VLUE
S ED |, HBRER £190%.
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» ':I /\l_\'

o T 2 1l

Classification and \We recycled Air emission by secondary or tertiary
resource recovery -ondensation
VK INFE LN IRy .
T R BRI e R — =
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» l:] /\l_\'

ﬂ%ijiﬁ: ?E'J

f;i;ﬂif::f;igf There are independent air emission collection and
DL “A3 Ay 2K y{@ﬁ pretreatment system for organic and inorganic.
Eq?%%ﬁ‘*“ R AU BT e . T R4
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o FE 45 |

Classification and
resource recovery

We recycled Air emission containing halogen (chloroform,
dichloromethane) by macroporous resin adsorption.

DL “opirak. B[R (R e A LR R FUR AR A 1
EIL Sy Syl R HEAT [EISCA

SEPT
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End-of-pipe Control PSCI rpmaceonen
K ¥ vE B

Regenerative Thermal RTO fits for VOC (2000-4500ppm).
Oxidizer (RTO) It have h‘|f-;h removal rate(about 98%) ,.strong
=5 20 R A adaptablll’iy_?nd low energy consumpfl_on.
PRI TR AT PR, R (4
98%) , IEMNITEGE, AEFEIK.

. i RCO have low removal rate(about 90%). RCO’s
Regenerative Catalytic catalyst is easy to be poisoned, and it need to
Oxidation (RCO) be replaced regularly. RCO’s energy

& U A e consumption is higher than RTO.

F BRI (L190%), BAFIESHE, FE
W, BEAELLRTOR .

Adsorption fits for low concentration air emission of
: Halogen. It have high removal rate(about 95%), but
AN adsorption solution must regeneration regularly.
S0 b s IR BE IR T, KRG (4
95%) , AHMR PR A0 154 fid it o
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R Vi ¥ FH

Biological

EIRR

Condensation

PR AR

Plasma

T AR
Photocatalysis
AR

SUPPLY CHAIN INITIATIVE

Biological fits for low concentration and low molecular
organic air emission(for example H,S), and removal
rate(about 90%). It needs large area for equipment . It
is poor adaptability to climate
EHTRIREE . N T AL, LFREE 90%. B
AR R, AR BRI R IR AR ED), XT
A PR N 2

Condensation fits for high concentration VOC and
high condensation point solvent. It can recover
solvent, but it has low efficiency and high energy
consumption. & TR Ry, AR R
o BEREISOAE A, (HARK, BEFER.

Both of Plasma and photocatalysis fit for low
concentration foul gas ,and large volume . Which
have low removal rate (about 70%).

LB (Z970%) , EHTRIKRE. KRR

B
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Content A%

Air emission from he pretreatment and post-treatment processes is Water spray
workshop alkali (acid) spray, and it is purified by RTO.Install the VOC
TEES online monitoring system at the vent.

KADKIH . Bk (L) WEph s FAL BN 5 A3 T2, R H
RTOFHMEIA bR AEHE H 23 VOCHE LR I Tl R 55¢
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End-of-pipe Control PSCI rammcevmen
R ¥ vE B

IO |

Air emission It is purified by biological
from WWTP and (trickle filter.

solid waste SR FH A0 D Ak bRl
SRR
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Environmental Sustainable
P S C | PHARMACEUTICAL

SUPPLY CHAIN INITIATIVE

development

558 W] FF 8RR

Source classification
and collection

Pk oy gk

Source and process
control

P S A R A ]

End-of-pipe control
Ky #E
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RREZLIRE
High Risk Safety Programs

R 558 28
BRHSERIE
LEDMNEAHEIR2E
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EMEZEIE
High Risk Safety Program

. 2itz
A
. LI
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Examples of High Risk Safety Programs SUPPLY CHAIN INITIATIVE

\/8

u‘;ﬁ‘ﬁ
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FIBLS-SIFIRE &8 (SIF - Serious Injuries & Fatalities)

ESHmEEEN—HIESHLAMERNGE | 26 (BEEFRRT)

g

EapZRRAMAMLEERR: MRAUEMMERATESE  HiRERER(GSE KRR
FHMARTEL, ARBEEFERPHINBNISARNMAN  SRAMS SRS
RMHEDFERS ﬁ%%ﬂ)l'bﬂﬂigﬁﬁmwbl&\ﬂ&ﬁ%ﬁﬁﬁ’ﬂ%
A E N el
B
BEREDINSHUDE K ARVRE: —MSEUKABKKE AR EhE
IRMHECERIERS. SURIIREE B ABBAIRAAIAE BIE=IR
ﬁﬁi% 34153
=
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Why the Focus on High Risk programs? SUPPLY CHAIN INTTIATIVE

= SXEAEERTEESETTE(RT_AIINE (SIF - Serious Injuries or Fatalities)
= BRI - BXEETERY

» SHITFZATE2hERRCAI— N EERER

- ERTATENIFZ

= EEFTFRRERL S FIEMRATEMER

+ NIRRT ERES T RISK

= PSCI FRiERY
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PSCl Questionnaire Reference SUPPLY CHAIN INITIATIVE

EIKAENL: Yes No NA
BRZ=AELL: Yes No NA
I EFERSTIEFaEIME |BETRIEREEEBHER: Yes NoNA
TAET BRBSFELL: Yes No NA
mlﬂﬂk Yes No NA

Tiﬁmﬂﬁﬁﬁﬂﬁﬁiﬁﬂﬁﬁr 1E3EE? Yes No
Fx. HEEE. BREEES. PRESSiRE? Yes No

SIS, S, TRHEMNEREXINASIAESEE? Yes No

| mttAse. SESHRERSNEAL? Yes No
LM EERUAIBTRIEEN | QISR TA TN TR SR TER ? Yes No
AT A RIS RS RIRBI? Yes No
HRR LRSS SRS AETELPSREATI? Yes No
FEIERE LHI? Yes No
RERERTHRBHRBIRIE? Yes No
EINSHT? Yes No

TORTS el cuseLien conreRince °@PSCInitiative #PSCIChina18 -
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PSCl Questionnaire Reference SUPPLY CHAIN INITIATIVE

T REEVHEN 7iREMHIFIE | Yes No NA

Comments:

I EERANTRIEREEREMENE | RERSTE Yes No

XRIRpE? ASEBHE Yes No
S Yes No
ZPFNEFENE Yes No

EHIE L1 Yes No
EHURE Yes No
Elfth Yes No
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Why the Focus on High Risk programs?

Rate
o =+ N ®w B @O © N o ©

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Year
ities (per 100,000 ~#-Nonfatal Injuri (per 100

Figure 1. Comparison of fatal and non fatal injury data, 1993-2011. Source: U.S.
Department of Labor, Bureau of Labor Statistics.

20
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FET_FIAESET (A ZEEXILL, 1993-2011
HIERER: EEFTS, FLHEIHB

A1, G HERRNERER T
BE51%, RERSEIZER108E, TFE34%;
MEGMER, MIE1FETET
25.5%, EEEITEX10FBRRTET
12.5%,

SEPT 19- PSCI SUPPLIER CONFERENCE °@PSCInitiative #PSCIChinal8



AftLEXETRAMERE

Why the Focus on High Risk programs?
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TOTAL RECORDABLE CASES

48
Yo tdy )
g g
5= BrdBrd=g,3g

- T 29

2002004200200@20072008200201®0112012012014201%2016

Chart 1. Number of fatal work injuries by employee status, 2003-16
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ComparisoN OF OccupPATIONAL FataLITy RATES
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Source: Interational Labour Organization

Figure 2. Comparison of occupational fatality rates across different countries.
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Examples of Confined Spaces SUPPLY CHAIN INTTIATIVE
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Why are accidents and fatalities so common?
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Permit to Enter Confined Space SUPPLY CHAIN INITIATIVE
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Permit to Enter Confined Space
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Permit to Enter Confined Space
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Permit to Enter Confined Space SUPPLY CHAIN INITIATIVE
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Lockout Tagout (LOTO) or Energy Isolation SUPPLY CHAIN INITIATIVE
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Lockout Tagout (LOTO) or Energy Isolation
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Lockout Tagout (LOTO) or Energy Isolation SUPPLY CHAIN INITIATIVE
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Lockout Tagout (LOTO) or Energy Isolation SUPPLY CHAIN INITIATIVE
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Electrical Safety - Issues SUPPLY CHAIN INITIATIVE
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(ref: based on data in “Electrical Safety in the Workplace” - https://www.osha.gov/dte/grant_materials/fy09/sh-18794-
09/electrical_safety_manual.pdf)
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Program include (but not limited to):

SUPPLY CHAIN INITIATIVE
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BSRLEFERZFLNERE
PSCI

Minimum Requirements for Electrical Safety
Program include (but not limited to):

= BE. IEB

- BSERE, BERX
- ZRZIEX (BEHSBE. BETFX) BSREMESR
- Eth, B HRRERIT

- FESELH, MERISRSESIRT

- EHRERSKREAMREFNITERF
- BIEESH

' Arc Flash Hazard
Appropriate PPE Required

} {
| Establish Protection Boundary: 18 inches

| Personal Protective Equipment:  Class 0

| Radiant Energy at 36 inches: 1.08/CalCm2

Limited Approach Boundary: 60 Inches

| Restricted Approach Boundary: 32 Inches

| Prohibited Approach Boundary: 12 Inches
} 1

| MTQS#.6620.1 Date lsces: Jarary 2010 Sty Rev: 0
Refer 10 NFPA 70E for minkmum PPE requirements.
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HSE Considerations
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Contractor Risks Include SUPPLY CHAIN INTTIATIVE
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Program Include: (but not limited to)
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www.safecoo.com
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Working at Heights - Risks SUPPLY CHAIN INITIATIVE
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Include (but not limited to)
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