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RESPONSE TO THE DIRECTOR-GENERAL’'S REQUEST TO THE
SCIENTIFIC ADVISORY BOARD TO PROVIDE FURTHER ADVICE
ON SCHEDULED CHEMICALS

RECCOMENDATIONS

The Scienfific Advisory Board (SAB) has considered isotopically labelled scheduled
chemicals and stereoisomers of scheduled compounds relating to the Convention
according to the Director-General’s requests (see Appendixes 1 and 2).

Recommendation 1. The SAB recommends that the molecular parent structure of a
chemical should determine whether it is covered by a schedule entry. This is because:

(a) it is mappropriate to rely solely upon Chemical Abstracts Service (CAS)
numbers to define chemicals covered by the schedules. Although relevant as
aids to declaration and verification, CAS numbers should not be used as the
means to identify a chemical, or to determine whether a chemical is included
in, of excluded from, a schedule;

(b) thus, if a chemical is included within a schedule, then all possible
isotopically-labelled forms and stereoisomers of that chemical should be
included, irrespective of whether or not they have been assigned a CAS
number or have CAS numbers different to those shown in the Annex on
Chemicals fo the Convention. The isotopically labelled compound or
stereoisomer related to the parent chemical specified in the schedule should be
interpreted as belonging to the same schedule; and

(c)  this advice is consistent with previous SAB views on this topic.!

Recommendation 2. Inclusion of appropriate analytical data in the OPCW Central
Agent Database (OCAD) for isotopically labelled relatives of scheduled compounds
where available is recommended.

OBJECTIVE

At the Twenty-Second Session of the SAB i June 2015 [1]], the Technical Secretariat
introduced a request from the Director-General (Appendixes 1 and 2) to make
technical recommendations on how chemicals relevant to Schedules 1. 2 and 3 should
be considered in relation to the Convention if they contain isotopic labels or can exist
in distinguishable stereoisomeric forms: taking info account the SAB’s previous views
on CAS registry numbers [2].

Working together for a world free of chemical weapons

Scheduled chemicals

Thionyl Chloride SOCI,

CAS 7719-09-7

On CWC
Schedule 3

One of 49 most
traded scheduled
chemicals

(R)-(-)-3-Quinuclidinol C H NO

CAS 25333-42-0

One of 49 most
traded scheduled
chemicals
#CWCmosttraded

On CWC
Schedule 2
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RESPONSE TO THE DIRECTOR-GEMERAL'S REQUEST TO
THE SCIENTIFIC ADVISORY BOARD TO PROVIDE FURTHER ADVICE ON
CHEMICAL WEAPONS SAMPLE STABILITY AND STORAGE

L EXECTTIVE SUMBARY

11 ThEScmnhﬁcAdﬁLm}Board(SAB}hasMBdﬂlelungbﬂm’mmgemd
stability of samples collected m the context of the OPCW s mveshgations, including
fact-finding missions and the Declarabon Assessment Team, according to the
Dhwrector-General's questions of 2 November 2015 (see Ammex 1),

12 Inthe context of the OPCW s investgations, the Techmeal Secretaniat has since 2013
recerved mumerous samples, which are stored in the OPCW Laboratery at room
temperature or refiiperated at 4 “C.

13 Samplenw(vﬂﬂtnrmmtmﬁmm}—cmmgchmmafm such as

vartous nerve and blister agents as well as thew immediate precwsors and degradation
products — may melude for example:

(2) Relatively pure samples;

levels or trace levels of the chemirals of mterest;

) Highly heterogeneous unprocessed samples — such as soal, metal fagments,
paint chips, fragments of kghly absorbent matenial or wipes — contaimng
exther relatmvely high levels or trace levels of the chenucals of mterest; and

{d)  Biomedical samples: blood plasma wine, fissue.

14  The Duector-General requested the SAB to address three overarching questions:

() Grven the cwrent storage conditions in the OPCW Laboratory, how quckly
and through what process could the aforementioned types of samples degrade
to a point where analy=is of the samples would ikely no longer retun credible
results?

(B What are the best-practice condiions for long-term storage of the
aforementioned types of samplesT

WWW.0pCw.org
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Sample storage

Scheduled Chemicals under the Chemical Weapons Convention (CWC)
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CWC/OPCW mentions from SAB
members in scientific publications

V. N
l‘—%z DivCHED CCCE: Committee on Computers in Chemical Education

TO JOIN 2016 Spring ConfChem: Science, Disarmament, and Diplomacy in Chemical Education: The Example of the

Contact Site Moderator Organisation for the Prohibition of Chemical Weapons
Dr. Robert E. Belford
(rebelford@ualr.edu)

May 2-6: Education, outreach and the OPCW: growing partnerships for a global ban

May 9-12 Education and Engagement: Key Elements to Achieve a World Free of Chemical Weapons

May 16-20 Mainstreaming Multiple Uses of Chemicals in Chemistry Teacher Education Programs of Africa

May 23-27 The project Irresistible: Introducing Responsible Research and Innovation into the Secondary School Classroom

May 20-June 3: Citizen Science and International Collaboration through Environmental Monitoring with Simple Chemical Sensors
June 6-10: Painful chemistry! From barbeque smoke to riot control

June 13-17: Sampling and Analysis of Organophosphorus Nerve Agents: Analytical Chemistry in International Chemical Disarmament

WWW.0pCw.org
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members in scientific publications

N
N1 27

PURE AND
APPLIED CHEMISTRY

INTERNATIONAL UNION OF

Education, Outreach and the OPCW: Growing Partnerships for a Global Ban
PURE AND APPLIED CHEMISTRY

Joseph Ballard and Jonathan E. Forman

WWW.0pCw.org
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members in scientific publications
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|I Skl 1010074 1336101 614£30-0
I! RESEARCH ARTICLE

GC-MS Study of Mono- and Bishaloethylphosphonates
Related to Schedule 2.B.04 of the Chemical Weapons
Convention: The Discovery of a New Intramolecular Halogen
Transfer

Nerea Picazas-Marquez,' Maria Sierra," Clara Nova,' Juan Manuel Moreno,

Nuria Aboitz,' Gema de Rivas,? Miguel A. Sierra,® Roberto Martinez-Alvarez 2
Esther Gémez-Caballero®

]hgmiu'i.nde Sisternas pam la Defensa de Espafia (ISDEFE), Beatriz de Bobadilla 3, E-28040, Madrid, Spain
*Labomatorio de Virificacion de Armas Quimicas (LAVEMA), Arca de Defensa Quimica, Subdireccidn Genaral de
Sistenas Terrestres, INTA, Campus La Marafiosa, San Martin de la Vega, E-2E8330, Madnd, Spain

3Dq:ﬂnmm de Quimica Orginica, Facultad de Ciencias Quimicas, Universidad Comp hatense, E-28040, Madrid, Spain

—'+@. Mo Abstract. A new dass of compounds, mong- and bis-halosthyiphosphonates (HAPs

H @ Mo and bisHAPs, regpactvaly), listed in Schedule 2B.04 of the Chemical Waapans
e~ :é’x/U ! Convantion (CWC), has been syrthesized and studied by GC-MS with two aims.
MagSi' Yegl! First, toimprove the idanfification of this typa of chamicals by tha Organization for the

H. LU Prohiblion of Chamical Waapons, (OPCW). Sacond, to study tha synargistic effect of
' halogan and silicon atoms in molacules undergaing mass spectrometry. Fragmanta-

'
L Irwitngon H':H —l tion patterns of frime fylsityl darivatives of HAP s wera found to depand an the nature
MeSiMa oftha halogan atom; this was in agreemant with DFT-calculations. The data suggest
Me that a novel intramalacular halogan transfer tkes place during the fragmentation

process
Keywords: lodine transfar, Haloathylphosphonates, Chamical weapons comnvantion

Received: 10 Febrany 2016/Revisad: 19 May 2016/ Aceped: 24 May 2016
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REPORT OF THE SCIENTIFIC ADVISORY BOARD'S WORKSHOP
ON CHEMICAL FORENSICS

EXECUTIVE SUMMARY

The OPCW Scientific Advisory Board (SAB) in cooperation with VERIFIN held a
wc:rkslmp,1 “Chemical Forensics: Capabilities across the Field and the Potential
Applications in Chemical Weapons Convention Implementation”, from 20 to
22 JTune 2016 in Helsinki, Finland. The workshop 1s one of a series infended to
inform the report of the SAB on developments in science and technology to the
Fourth Review Conference” of the Chemical Weapons Convention fo be held in 2018.
Interest in chemical forensics, and its relevance to the work of the OPCW, has been
described through Recommendation 17 of the OPCW SAB’s Temporary Working
group on Verification.”

Forensic science is defined as the study of fraces (remmants of presence and/or
activ:[ty).{ % These are silent witnesses that need fo be detected, seen, and understood
to make reasonable inferences about criminal phenomena. investigation or
demonstration for intelligence, investigation and court purposes.

Chemical forensics aims to obtain information from chemical remmants that is
relevant to investigative. legal and intelligence questions. Just as fingerprints and
DNA can provide unique signatures that can be used to identify individuals, chemical
samples can provide distinctive signatures (for example through their impurities

WWW.0pCw.org

Funding for the workshop was provided in part through project I (Science and Technology:
Asszessment of Developments m Science and Technology) of EU Council Decision (CFSP) 2015259
dated 17 February 2015. http://eur-lex europa.enlegal-content EN/TH T/ Mur=urizerv: 0.
L_2015.043.01.0014.01 ENG

Fourth Special Session of the Conference of the States Parties to Review the Operation of the Chemieal
Weapons Convention

Verification, Feport of the Scientific Advisory Board's Temporary Working Group (SAB/REP/1/15,
dated June 2015). Available at www.opcw.org/fileadmin\OPCW/SAB/en/Fmal_Report_of_SAB
_TWG_on_Verification_-_as_presented_to_SAB pdf

Forensie science on frial Proceedings of the Plenary presentations from the 20th ANZFSS
Intemnational Symposmm on the forensic sciences, Sydney 2010; Australian Jowmal of Foremsic
Sciences, 2011, 43:2-3, 89-103_ http-/fwww tandfonline com'toc/tajf20/43/2-3

C. Foux, F. Cnspino, 0. Fibaux; Cwvent Lswes in Criminal Justice, 2012, 24(1), 7-24.
http:/www austlii edu an/an/journals/CICrm Fust2012/16_pdf

Working together for a world free of chemical weapons

Sabre 4000
APD 2000

Raid-M-100 ChemProl00
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A1 1f OPCW Scientific Advisory Board

¥
Aaagp)
Twenty-Fourth Session SAB-MWER2 " .
15 - 2 Oetober 2015 14 Dctober 2018 International workshop on chemical warfare agents:
y

toxicity, emergency response and medical countermeasures

REPORT OF THE SCIENTIFIC ADVISORY BOARD S WORKSHOP
ON CHEMICAL WARFARE AGENT TOXICITY, EMERGENCY RESPONSE AND . . .
MEDICAL COUNTERMEASURES Maison de la chimie — Paris

September 26-27, 2016

L EXECUTIVE SUMMARY

11  The Organisation for the Prohibition of Chemical Weapons (OPCW) Scientific Co-organized by the General Secretariat for Defense and National Security
Advisory Board (SAE) in cooperatien with the Secretariat General de la Defense ot de and the Organization for Prohibition of Chemical Weapons
la Secorste Natiopale (SGDSH) held a workshop oo “Chemical Warfare Agzents:
Toxicity, Emergency FHespomse and Medical Countermeasores” fom 16 o
17 September 1015 in Pars, France. The workshop was the second in a semes
intended to mform the report of the SAB on developments in science and fechmology
to the Fourth Beview Confarence’ of the Chemical Weapons Comvention, which is to
be held m 2018,

12  Effective emergency response and medical reatment form a frontline defence against
the use of chemiral agents. The mere effective detection and alam systems,
protective equipment, deconfammation equipment, medical antidotes and Teatments
become; the less efective are chemical weapons. Staying abreast of developments m
srience and tecknology related to the toxicology of chemical warfare agents (CWAS),
clinical detection of exposure and medical response (both short- and long-term)) is of
wital importance. This impartance is underscored by current events in the Syrian Arab
Fepublic® and prowing concerns over the potential for the uze of chemdrals by
terrorists. In this repard, understanding the molecular biological mechanisms and the
chemistry” through which chemical agents exert their toxic effects is critical for the
development of more effective medical coumtermeasures and for the long-term
reatment of survivoers of exposure.

13 Thiz workshop brought topether experts from relevamt scientific fields and
stakeholders in chemical security fo discoss and review coment koowledse and

Fundmg &hnﬂdﬁ.hepmpmﬂd&w@.tlﬂnm sppert of the SCDEN and also project

m S-Dnmnnd.'.l'nd:m{m'_. Aszasmmant of Devaloprent: in Soence and Technology) of ELT Councl
Diecision (CFEF) 201521 dated 17 Febraary 3015

g mhr.nmpam'hgz]-mmmE'{TxT"mmm A0TL 2015.043.00 0014.01 ENG

- Fourth Special Sevsion of te Conference of the Stares Perties o Baview the Cperrtion of the Chamsical

Woapes Cormenfion.

Third ropart of the Crpanization for the Probdbition of Chensical Weapons-United Mations Foint

Immstimten Mockomicny, (Uniied Matioms, 32016738, dwed 24 Angnst 2016).  Awedlable at

it oot org A earchview_doc.aspT nymbol=w 101 6738

D Ajami, I. Eshek, Fr.: Chamical spproachos for dotction mnd dostuction of marve xgents; O

Biownod. Chem , 3013, 12, 3036-3040,

WWW.0pCw.org
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Updates from OPCW

« Status of SAB recommendations

» Activities of the Technical Secretariat on “Produced by Synthesis”
» Briefing from the Advisory Board on Education and Outreach

« Contingency operations

« Science and technology capacity in the Inspectorate

* Rapid Response Assistance Mission (RRAM)

* Unscheduled chemicals in the OPCW Central Agent Database

WWW.0pCw.org
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Mahdi Balali-Mood

==l Late effects of exposure to

Basic and
Clinical
Toicology sulfur mustard

Compounds Presentation by Prof. Mohammad Abdollahi

Delayed toxicity treatment

Skin: ® Eye:
Systemic antihistamine
Local emollients - Ar tfﬁCjG’ tears
* Frequent baths - Therapeutic contact

Sunscreen lotion and cream Ienses

Respiratory system: - Locallsystemic
_ corticosteroid
Beclomethasone inhaler |
Brochodilator (salbutamol + ipratropium) ) mmunosup p re:'ssant
(e.g. azathioprine)
Supportive care - Corneal argon laser
focuses on the prevention of ) Keratoplasty

infection and reduction of
pain.

WWW.0pCw.org
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Schweizerische Eidgenossenschaft Bundesamt fir Bevolkerungsschutz BABS
Confédération z..us-:,.« LABOR SPIEZ

Confederazione Svizzera

Confederaziun svizra

2"d Spiez CONVERGENCE

Workshop in Spiez, Switzerland

6 — 8 Sept. 2016

Dr Christophe Curty
SPIEZ LABORATORY

WWW.0pCw.org
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* In 2014 under the title Spiez CONVERGENCE, the Swiss
Government started a workshop series focusing on advances
In chemical and biological sciences.

 The series is dedicated to informing participants about
significant scientific developments and to serve as forum for
expert discussions.

* The objective of this workshop series is to identify
developments in chemistry and biology which may at some
point have implications for the Biological Weapons Convention
(BWC) and the Chemical Weapons Convention (CWC).

WWW.OPCW.0rg
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Recommendation 4
The SAB, or 4 suitable TWG, should review advances in rational
enzyme design prior to the next review conference.

Recommendation 7
msu cumhblelwadmldmwu\e

of i prior fo the C
mnmie\vconiemme

Recommendation 10

The OPCW should consider possible applications of
diagnostic devices to on-site activities as they bocome
commercially available.

Recommendation 13

A venue like the TWG on convergence of chemistry and
bivlogy should continue 0 exist, possibly as a
temporary working group or a standing armngement
under the SAB

Recommendation 17

The Director-General might consider meeting with the
Chair of the BWC and heads of relevant international
sclentific bodies to explore jssuss around convergence.

WWW.0pCw.org
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Recommendation 5

The SAB, anmw&ﬁmﬂm&vhﬁnﬁlﬂd
using ng or synthetic biology to obtain
mmbummm

Recommendation 8

The SAB, or a suitable TWG, should review progress in the
use of enzymes for decontamination prior to the next
review conference,

Recommendation 11

The SAB should monitor advances in manotechnology prior
to the next review Regular a3 with
subject matter experts will be required

Recommendation 14

National Authorities could be encouraged to engage move actively on
convergence ismes, inchiding imteracting with relevant beclogical and
chomical sciontific communitios and hosting relevant events. A standing
therm con science and technology st Natiomal Authority Days might provide an
opportunity 1 promote snd report back on such an activity.  Adopting
convergence as a majoe theme for & fuhare National Authority Day woukd
help deaw attention 10 this ise.

Recommendation 18

Taking into consideration the convergence of chemistry
and biology as it relates to the synthesis of chemicals, the
TWG was of the view that any process designed for the
i of ach I sub: should be covered by |\
the term “produced by synthesis* ,

Working together for a world free of chemical weapons

ORGANISATION FOR THE PROHIBITION OF CHEMICAL WEAPONS
Working Together For a World Free of Chemical Weapons

Recommendation 3
pmmmbmumd

ls being studied and produced using biological or
processes.

Recommendation 6
The TS ahould mauae and maintain m hane 4
knowledge of and possible pp w

of new developments in drug delivery. L ?3

Recommendation 9

The OPCW should momitor advances in pwtadwe
equipment and possible appli for OFCW p
as they become commercially available

Recommendation 12 [&==T§
The SAB and TS should examine ways 0 increase and
maintain in-house, high level knowledge of a broader
range of sclentific disciplines.

I

e
e

Recommendations 15 & 16

The SAB and TS should continue to work across areas of overlap between the
CWC and the BWC. The Director.General might ask States to consider
knowledge of the biological sciences when considering nominating experts to
the SAB.

The TS, supported by the SAB, should continue 1o participate in such meetings |
and continue to address convergence.

Recommendation 19

The TS should review the technical feasibility of converting
a bio-based chemical processing facility to produce chemicals of
concern to the CWC
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The topics discussed by experts were :

- Synthesis, modification, large molecules

- Additive manufacturing, 3D printing

- Genome editing

- Big data

- DNA origami

- Science and
policy

Spiez Convergence 2016
s report in November 2016

Spiez Convergence 2018

1

s early September 2018 | 8 :

WWW.OPCW.0rg
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Biomarker-based diagnostics

Rapid method for identifying
specific proteins (e.g. ricin)
within a complex mixture of
proteins by mass spectrometry

Dr J. Armengaud

DE LA RECHERCHE A L'INDUSTRIE Alntensity VS spectrum Orbitrap
PEP Mass Analyzer
I
[o
‘ E
miz

ﬁ psgn NanoLC )
Fragmentat on </
MSIMS ‘ X thousands

Protein
sample Peptlde mixture
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e
Ricinus communis

Ricin
LD50: 3 pg/kg

Lipophilic alkaloids

LD50 10 pglkg

WWW.0pCw.org
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e = Computational chemistry as a
tool to study chemical warfare
agents

Computers can be used to calculate chemical processes

 rates of degradation of CWC Scheduled chemicals in
the presence of water (i.e. environmental breakdown

‘Ea pathways, a knowledge of which assists lab analysis)

Ll X 9  the ways in which toxic chemicals interact with
& Dy 4 ¥ Na biological targets in the body (assisting knowledge of
d % mechanisms of toxicity and insights in how to design

improved medical countermeasure drugs/treatments)

Water (top) approaching « preakdown pathways of chemicals during analysis by
sulfur mustard (bottom) mass spectrometry or other analytical techniques

WWW.0pCw.org
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Computational chemistry and a Nobel Prize

% The Nobel Prize in Chemistry 2013
Martin Karplus, Michael Levitt, Arieh Warshel

The computer — your Virgil in the
world of atoms

Chemists used to create models of molecules using plastic balls and sticks.
Today, the modelling is carried out in computers. In the 1970s, Martin
Karplus, Michael Levitt and Arieh Warshel laid the foundation for the
powerful programs that are used to understand and predict chemical
processes. Computer models mirroring real life have become crucial for
most advances made in chemistry today.

The Nobel Prize in
Chemistry 2013

© Harvard University Photo: © S. Fisch
Martin Karplus Michael Levitt o
3 Arieh Warshel

Prof Martin Karplus
Harvard University,

2013 Chemistry Nobel

Prize Recipient

WWW.0pCw.org
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SAB-24 : Industrial developments
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Industrial chemistry : biomass

R

>

Renewable
Develop of
sourcesand =
i biofuels and
scientific : s
e biochemicals
findings

Main forces: fossil
fuel price volatility
and environment
impacts

Lab, Pilot,
Demonstration
scales to ensure

scale up

Financial
needs with Safeguard
overcoming food security
bottlenecks

are high
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@ v Industrial chemistry : biomass

(£ v A Pt R

0 & O
Biomass
1. ENERGY
g o . TransportFuels, mr——— vy — — — — — — '
 Biorefinery Electric power : '
1 ; :
I Extraction [12] I-— : :
]
0 o [ g on * :EJ
| = - _I_ ). Coses K= 2. CHEMICALS -
erma - - . — Sugars, Phenols '
! treatment [24] | \ ::; ;'q‘.'"ds | = S8 ™™ Furans, HMF .
- Solids § 3— Levulinic &Lactic acids s
I : :
= = - [ ]
| Biological L | 3. MATERIALS '
| treatment [Z26] Bio-Plastics lc ="
? Porous materials
8 2 o .
I : 1 I ;.
Production and / or Processing of these Conversion into
development of raw materials raw materials biochemical product i
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Industrial chemistry : safer reagents

A production route for methacrylic acid uses highly toxic hydrogen cyanide :

Prof. F.
Trefiro (I? (l)H
CH;—C—CH; + HCN —> CH3—(|3—CH3
CN
o I
CH3—C|:—CH3 + H,SOy —> CHZZC_ﬁ_NH2°HZSO4
CN O
(|:H3 Cl:Hg
CH2:C—|C|3—NH2°H2504 + H0 —— CH2=C—|C|3—OH + NH4HSO,
O o)

WWW.0pCw.org
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Industrial chemistry : safer reagents

Alternative production routes for methacrylic acid avoid hydrogen cyanide :

HCHO
Chp— Sl — />cHo
ethene hydroformylation
CH CHjs CHs

propene CHO COH

iIsobutyraldehyde iIsobutyric acid

CH
C Ha 3 /
C=CH, ——> )\ -
CH+ / >CHO
isobutene _
methacrolein
isobutane
CH;
CHs k
/C H-CH; —> _~“ >CcoOH —>  methyl methacrylate
CHs;
ww.opew.org methacrylic acid
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Use of open source data for
... » BWC compliance monitoring

use
trade

Agricultural by Dr Mirko Himmel of

.. Social media
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[ooductiod Patents University of Hamburg
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Yeasts, Products Commercial outbreaks
Encymes, Bt Activites
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Research &
Production
Facilities Reports/
documents of
Codes of. Internat. Orgs.
Conduct
Large
Environmental Scale Labs Biotech:
signatures etc. Research Treaty and regime
e memberships
facilities State P BWC Meeting
Education activities Participation,
Process Acti working papers
technol ctive ete:
transparen
Exhaust o8y me:surescy
as i
g Networks PtB;,O . CBMs
cpare
) ‘ L. Past BW
Universi| . Of scientists Biotech. dness Bio Legislat hrogramms
Soil ties Sc‘_em‘.ﬁc Study Defense igo o
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SAB-24 : Legacy
chemical weapons
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ldentification of Abandoned Chemical

Weapons Discovered in China

Cheng TANG

Technical Aspects of Old and Abandoned
Chemical Weapons Destruction Projects

Koji Takeuchi

National Institute of Advanced Industrial Science and Technology (AIST)
Japan

WWW.0pCw.org
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Military Toxic

: Blister agent Yellow Mus_te!rd,
Lewisite
Drum Can
Booster e Burster for Yelow Vomiting agent Red DC, DA
E Tube Tube agents e
Lachrymatory Green Chloroaceto-
T — N agent phenon
— Shells - Pulmonary
400mm _ agent Blue Phosgene
- Smoke agent White trichloroarsine
200mm =
90 mm o
75 mm Mortar 105 mm 150 mm
S | shell @ ___ shell shell shell —)
r D
— Gas Pots
200mm E
70.4-
SBed s Medyn 2%
Gas Pot B Gas Pot
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Abandoned CW Destruction in China

—

Harbin MDF
MDF: Mobile Destruction Facility

TDF: TestDestruction Facility

Preparation
DAVINCH: Controlleddetonation

system developed by Kobe Steel ?
SDC: Static Detonation Chamber r %
system P\ -3
/ { ~_|® Began operation in 201

D ® DAVINCH and SDC1200
/ ® Destroyed 6,459

® Destroyed 2,305

/ Nanjing MDF
F / == : |
Wuhan MDF 1 ¢ |® Completed in 2012
B ' - .]

® DAVINCH (2 chambers)
® Completed in 2015

® Destroyed 35,561
® DAVINCH {2 chambers)
® Destroyed 264

Guangzhou MDF %® 1] Operations Complete i Preparation Phasa
Candidatesite not ' . OperationPhase . Planning Phase
decided yet
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Abandoned CW Destruction in Japan

Lake Kussharo (2000)
® 26 of 50kg-Yellow bombs
(Lewisite/Mustard)
» Disassembly + Neutralization
+ Detonation

Samukawa (2003)

® 306 CWM filled bottles
» Neutralization

® Approx. 8,000m3 of contaminated soil
» Heat treatment

Kanda (2004- )

® 2968 Sea-dumped OCWs
» Destruction by DAVINCH

WWW.0pCw.org
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Sea Dumped Chemical Weapons in the Baltic Sea

Presentation by Prof. Vanninen, VERIFIN, Finland

gl 5"")}‘ r?(r\ﬂsf\
- Léf)ﬂ /f Sy

Skagerrak 2
2 , { f BALTIC /7 T
ﬂ iy b Sweden f?f SEA \ )
W v \ /// / Latvia
Derdmark YS, Gotland Deep /\_\/\f\/\ﬂ/\
g : ,
/i

o N o | \‘
M'&;’ L) N } Bornholm «

0N < .Bas/n P /
\k‘?ﬁﬂ/l’v % ,// Gdansk Deep Zj\v

i ,@/{:‘eJBg: g L /// *f Russnal\.>
r\gﬁw - L

Lithuania

- L

/ /\/
J
NS
= Poland

\_ Germa ny \(

\
\) \
. Dumping zones for chemical munitions  _ _ _ official transport routes = — = Unofficial (shortcut) transport routes
(confirmed and unconfirmed sites)
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Multibeam Towed side C I /\/ AS \C I

echosounder 7 scan sonar

" Magnetometer s

HHIHH!HWHHHH

Sea floor

WWW.0pCw.org

VERIFIN and a consortium
are engaged in monitoring
sediments from the Baltic
Sea, and marine life (e.g.
cod and mussels) for :

* Intact CW agents
Metabolites

Analytical techniques are
the same as those used by
OPCW Designated Labs for
environmental samples

SAB-24, 25-28 October 2016
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SAB-24 : Science
advice mechanisms
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Interaction with UN SAB

" = ry N
Y
/

Y

\,\ ] o /,
*Meerng Members of the Scientific Advisory
Y, United Nations Secretary-General’s Q gt | | (3] e amr i
) Scientific Advisory Board \ Boarq anFi olj§erver5 at Board's 5th
24-25 May 2016 | Trieste, Italy S Ty Py meeting in Trieste, Italy, May 2016, at
EE S T e . i
W gaon R A a b The Abdus Salam International Centre
o i i | w1y 10 0 3 1
o T pee— g TET O for Theoretical Physics

WWW.0pCw.org

SAB-24, 25-28 October 2016



P ARw
I‘F \

PROHIBITION OF CHEMICAL WEAPONS Working together for a world free of chemical weapons

= g“"‘e , RECOMMENDATIONS

SR The Future Of P

4 \ b", Y » N PR

SCIENTIFICADVICETO THE UNI'[EDi NATIO

1. The Board is ready to take on a more visible
and active engagement with the scientific
community.

2. Afocal point for the Board within the
office of the Secretary-General should
be established. This would foster better
communication with the Secretary-General
as well as a range of UN agencies.

3. The Board recommends a well-resourced
secretariat, exclusively working for the Board.

; ;',)ufii; fiie Secretary-General
ediNations from the

4. Members believe the Board has gradually
developed a strong sense of collegiality
that has heightened its effectiveness and
recommend staggered terms of service -
providing both refreshment and continuity.

‘I wish to acknowledge the contributions of
observers from the UN and other international /Lﬂm /Szm
observers that have enriched the work of the Board’ ’ ‘

Irina Bokova,
Chairperson of the Scientific Advisory Board

WWW.0PCW.0rg

SAB-24, 25-28 October 2016 http://unesdoc.unesco.org
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Dr Hayat Sindi of the UN SAB at OPCW

Finnish Institute for Vefification
Chemical Weapons Convention (VERIFIN)

of the

SAB-24, 26th October, 2846
g
LIOPISTO

UNIVERSITET
HELSINKI
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Lessons learned from the OPCW SAB for an
effective science advisory mechanism

= Questions are clearly phrased and strictly related to S&T

= Technical considerations are not politicized

= All relevant information (from all sources) is considered

= Feedback from advice recipients is crucial
= Director-General response to SAB reports

= Science communication with stakeholders is important

= Briefings to States Parties
= Science for Diplomats

= Sufficient supporting staff is available
= Secretary to SAB in organisationally appropriate position

| = Sufficient funding is available
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Briefing by Secretary to ICC SAB

e  OTP Scientific Advisory Board

Academia Ibero-americana de Criminalistica y Estudios Forenses
— Australian & New Zealand Forensic Science Society
—  European Council of Legal Medicine
— |bero-american Network of Forensic Medicine and Forensic Science Institutions
— International Association of Forensic Sciences
— EUROPOL / European Cybercrime Centre
— International Academy of Legal Medicine
— International Forensic Strategy Alliance
— INTERPOL International Forensic Science Managers Symposium
— Indo-Pacific Association of Law, Medicine and Science
— New Mediterranean Academy of Forensic Sciences
— Arab Union of Forensics and Toxicology
— Southern Africa Regional Forensic Science Network
— United Nations Institute for Training and Research UNITAR/UNOSAT
—  World Association for Medical Law

© Saentlf' ic SOPs

Exhumations
—  Autopsies
—  Clinical examinations
— Crime scene examinations
—  Forensic evidence collection thy
—  Forensic operations in contaminated environments
—  Online evidence collection
— Handling of medical information

WWW.0pCw.org
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y ) preparatory commission for the
& CTBTO comprehensive nuclear-test-ban

treaty organization
PREPARATORY COMMISSION

CURRENT TREATY S5TATUS
-w..__n

MEMBER STATES

TOTAL RATIFICATIONS
ANNEX 2 RATIFICATIONS
LATEST STATE SIGNATORY

g B ]YlT | s s il LATEST RATIFYING STATE
/'A E‘ | ‘,[‘ il INJVM ‘L‘I ‘1 \.‘ l‘m m‘ ." ‘J. !

| s

. T ‘*,,-

INTERNATIONAL MONITORING S5YSTEM S5TATUS

CERTIFIED STATIONS
INSTALLED

UNDER COMSTRUCTION
PLANNED
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BT is saving lives” United Nations Sres310 2016)

UNSG Ban Ki-maon !i@j! Security Council Distr.: General
23 September 2016

Resolution 2310 (2016)

Adopted by the Security Council at its 7776th meeting, on
23 September 2016

The Security Council,

Recalling its resolution 1887 (2009), and reaffirming its firm commitment to
the Treaty on the Non-Proliferation of Muclear Weapons (WPT) in all its aspects,

Reaffirming the Statement of its President adopted at the Council’s meeting at
the level of Heads of State and Government on 31 Jamuwary 1992 (5/23300),

including the need for all Member States to fulfil their obligations in relation to
U N 5‘ E [: U R I TY [: D U N [: | L Jﬂg[] D PTS arms control and disarmament and to prevent proliferation in all its aspects of all
weapons of mass destruction,

HISTORICAL RESOLUTION ON CTBT Undertning thst the NPT remsins the comerstone of fhe mclen

non-proliferation regime and the essential foundation for the pursunt of muelear
disarmament and for the peaceful nses of nuclear energy,

On the eve of the 20th anniversary of the opening for
signature of the Comprehensive Nuclear-Test-Ban Treaty
(CTBT), the United Nations Security Council met in New York
on 23 September 2016 for a historical debate on, and
endorsement of, the Treaty. A resolution on the subject
(2310/2016) , co-sponsored by 42 countries, passed with 14
positive votes; one country, Egypt, abstained.

WWW.0pCw.org
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OPCW SAB Chair on CTBT SnT 2017
Scientific Programme Committee

10 70 JUNE SCIENCE AND
joruunG P TECHNOLOGY

UIENNA, AUSTRIR

MORE INFORMATION
COMING SOON

SAB-24, 25-28 October 2016 http://www.ctbto.org
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Organising committee for SnT 2017

tory commission for the
rehensive nuclear-test-ban
y organizatior

DIRECTOR
INTERNATIONAL MONITORING
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Interaction with BTWC
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Science Advice at the OPCW

A Side-Event of the 8! Review Conference of the BWC
Thursday 10 November, 13:00-15:00, Room XXV

Science Advice and Policy-Maker Engagement in

Support of the Chemical Weapons Convention
Dr Jonathan Forman, OPCW Science Policy Adviser
and Secretary to the Scientific Advisory Board

The OPCW Scientific Advisory Board
Dr Christopher Timperley, OPCW Scientific Advisory Board Chair

The Role of Designated Laboratories
Professor Paula Vanninen, OPCW Scientific Advisory Board

Science Advice on Medical Countermeasure

Aspects Against Chemical Warfare Agents
Dr Zrinka Kovarik, OPCW Scientific Advisory Board

The Hague Ethical Guidelines:
Applying the norms of the practice of chemistry

to support the Chemical Weapons Convention
Mr Cheng Tang, OPCW Scientific Advisory Board Vice-Chair
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SAB involvement
at various events
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OPCW Day

International Day for

the Foundation of the R
Organisation for the w
Prohibition of Chemical i
Weapons

Chemical Safety and Securityina

Technologically Evolving World

i Dr Lassina Zerbo,
' Executive Secretary,
Comprehensive
- ’ ‘ NuclearT&;t—Ban Trea)ty
LESAEANZANO ita \h e —« £
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OPCW Day included SAB members

3 May 2016-
Track 3: Technology Foresight et ‘ S
o 1
Christopher Tim ;M{\ Panel: Technology Cheng Tang
into the Future R

3 May 2016 -
Track 3: Technology Foresight

Panel: Emergmg
Technolo

A World of
Possibility

Dimitry Finker

Panel: Opportunities and Threats Panel: Industry Outlook
2 May 2016 - Track 1: Chemical Safety and Secunty 3 May 2016 - Track 1: Chemical Safety and Security ‘

Prashant Yajnik Neil Harvey

Indian Cheical Council Assogations:

SAB-24, 25-28 October 2016
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253rd American Chemical Society

Dr Carlos } e 1 National Meeting & Exposition
Fraga (PNNL) ‘

Advanced Materials, Technologies, Systems & Processes

APRIL 2-6,2017 | SAN FRANCISCO, CA

46" World Chemistry Congress
40° Reuniao Anual da Sociedade Brasileira de Quimica
\ : 4 July 9 to 14,2017 - Sao Paulo - Brazil

\,,_,"’
\) IUPAC 49" General Assembly
July 7 to 13,2017 - Sao Paulo - Brazil I‘
[VPACoi2 54

Sociedade

Stio Paulo, Brazi Dot

17th Asian Chemical Congress &
19th General Assembly of FACS

23-28 July 2017 Melbourne Australio

Chemistry addressing sustainable development and other challenges of the 2020s

WWW.0PCW.0rg
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Future work of the OPCW SAB

« National Authority Days 24-25 November 2017

« CSP SAB briefing 1 December 2017

« SAB-25 27-31 March 2017

« SAB workshops Emerging Technologies (with IUPAC)
Trends in Industrial Chemical Production
(dates TBA)

« SAB-26 16-20 October 2017

« SAB-27 April 2018 (S&T report to 4 Review

Conference finalised)

« RC4 December 2018

SAB-24, 25-28 October 2016
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Composition of OPCW SAB

» Departing members at end of 2016

* Dr Abdullanh Saeed Al-Amri (of Saudia Arabia)
* Dr Nicia Maria Fusaro Mourao (of Brazil)

» Professor Slawomir Neffe (of Poland)

» Professor Paula Vanninen (of Finland)

 New members starting in 2017

« Dr Pal Aas (of Norway)
« Dr Evandro de Souza Nogueria (of Brazil)
* Dr Renate Becker-Arnold (of Germany)

» Prof. Ahmed Elsadig Mohammed Saeed (of Sudan)

WWW.0pCw.org
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The OPCW Scientific Advisory Board (SAB) in 2016

The SAB is responsible for providing scientific advice to the Director-General on topics with technical implications.

Isotopically Labeled & Stereoisomers of Scheduled Chemicals 3 g
enable the Director-Gen by 20
Sample Stability & Storage pﬁ{:form:::eh:f o fu;ction:: ri;?: “1or-General at thetr 23rd Session *?
Chemical Forensics f Enology rel l » thisoéo "
o ; to the Conference, the Executive Council
Toxicity, Emergency Response & Medical Countermeasures ox States Pagties®

of Chemical Warfare Agents
g ~CWC Article VIII, Paragraph 21(h) Verification

Medical Countermeasures
Education and Outreach

o

Convergence of Chemistry & Biology
&

Riot Control Agents

Nationalities w \ - -
ofthe2s SN
SAB members
Learn more at

in 2016 ‘
3 A www.opcw.org/about-opew/subsidiary-bodies/science-technology/
scientific-advisory-board/

/opcwonline /opcwonline

@opcw
@opcw_st /company/opcw
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