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Samples Collected in OPCW Investigations

(/7 \\l
\\% \«/ OPCW Scientific Advisory Board
Twenty-Third Session SAB-23/WP.2
18 —22 April 2016 25 May 2016
ENGLISH only

RESPONSE TO THE DIRECTOR-GENERAL'S REQUEST TO
THE SCIENTIFIC ADVISORY BOARD TO PROVIDE FURTHER ADVICE ON
CHEMICAL WEAPONS SAMPLE STABILITY AND STORAGE

1. EXECUTIVE SUMMARY

1.1 The Scientific Advisory Board (SAB) has considered the long-term storage and
stability of samples collected in the context of the OPCW’s investigations, including
fact-finding missions and the Declaration Assessment Team, according to the
Director-General’s questions of 2 November 2015 (see Annex 1).

1.2 In the context of the OPCW's investigations, the Technical Secretariat has since 2013
received numerous samples, which are stored in the OPCW Laboratory at room
temperature or refrigerated at 4 °C.
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} Bulk chemicals

Biomedical samples

Highly variable concentration
and heterogeneous samples




Director-General’s Request for Advice on Long-Term Storage
and Stability of Samples Collected in Relation to the
Potential Use of Chemical Weapons

In reference to the sample types described on the previous slide:

« Given the current storage conditions in the OPCW Lab (typically room
temperature or 4°C), how quickly and through what process would samples
degrade to a point where analysis of the samples would likely no longer return
credible results?

 What are the best-practice conditions for long-term sample storage?

* Given these best-practice storage conditions, how quickly and through what
type of process could samples degrade to a point where analysis of the
samples would likely no longer return credible results?
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Background
Overview: from the facts to the analysis

FACTS MISSION
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OPCW Deslgnated Laboratories

RESULTS
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DG’s request, 02.11.2015:
Storage & Stabllity?
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4 DG’s request, 02.11.2015:
Storage & Stabllity?

DIRECTOR-GENERAL’S REQUEST TO THE SCIENTIFIC ADVISORY BOARD TO
PROVIDE ADVICE ON LONG-TERM STORAGE AND STABILITY OF SAMPLES
COLLECTED IN RELATION TO POTENTIAL USE OF CHEMICAL WEAPONS

1. In order to be fully prepared to analyse any chemical potentially present in a wide range
of types of samples 1n support of various operational missions, the OPCW must be able
to store samples over several years and analyse those samples with high accuracy at any
point in time.

2. In the context of the OPCW's investigations and fact-finding missions the Technical
Secretariat has since 2013 received samples in relation to potential use of chemical
weapons. These samples are stored at the OPCW Laboratory at room temperature or
refrigerated at 4°C.

3. Sample types (whether current or future) — contaiming chemicals of interest, such as
various nerve and blister agents as well as their immediate precursors and degradation
products — may include in particular:

(a) Relatively pure samples:

(b) Ligmd (including extracts) and solid samples containing either relatively high
levels or trace levels of the chemicals of interest:

() Highly heterogeneous unprocessed samples — such as soil, metal fragments,
paimnt chips, fragments of highly absorbent material, or wipes — containing either
relatively high levels or trace levels of the chemicals of interest; and

(d) Biomedical samples: blood. plasma, urine, tissue.
4. The Director-General requests the Scientific Advisory Board (SAB) to address the
following questions:

(a) Given the current storage conditions (set out in paragraph 2). how quickly and
through what process could the types of samples mentioned in paragraph 3
degrade to a point where analysis of the samples would likely no longer return
credible results?

(b) What are the best-practice conditions for long-term storage of the types of
sample mentioned in paragraph 37

(c) Given the best-practice storage conditions set out in the SAB’s answer to
question (b). how quickly and through what process could the types of sample
mentioned in paragraph 3 degrade to a poimnt where analysis of the samples
would likely no longer return credible results?

Federal Office for Civil Protection FOCP 12.10.2016
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DG’s request, 02.11.2015:
Storage & Stability?

DIRECTOR-GENERAL’S REQUEST TO THE SCIENTIFIC ADVISORY BOARD TO
PROVIDE ADVICE ON LONG-TERM STORAGE AND STABILITY OF SAMPLES
COLLECTED IN RELATION TO POTENTIAL USE OF CHEMICAL WEAPONS

1. In order to be fully prepared to analyse any chemical potentially present in a wide range
of types of samples 1n support of various operational missions, the OPCW must be able
to store samples over several years and analyse those samples with high accuracy at any
point in time.

Relatively Vpure samples

Liquid (including extracts) and solid samples containing either relatively

high levels or trace levels of the chemicals of interest

Highly heterogeneous unprocessed samples - such as soil, metal
fragments, paint chips, fragments of highly absorbent material, or wipes -
containing either relatively high levels or trace levels of the chemicals of

interest

Biomedical samples blood, plasma, urine, tissue

——

aegrage 10 @ POINT WHETe analysis oI Tne samples Woum HKEIY 10 101ger Teturn
credible results?

(b) What are the best-practice conditions for long-term storage of the types of
sample mentioned in paragraph 37

(c) Given the best-practice storage conditions set out in the SAB’s answer to
question (b). how quickly and through what process could the types of sample
mentioned in paragraph 3 degrade to a point where analysis of the samples
would likely no longer return credible results?
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4 DG’s request, 02.11.2015:
Storage & Stability?

DIRECTOR-GENERAL’S REQUEST TO THE SCIENTIFIC ADVISORY BOARD TO
PROVIDE ADVICE ON LONG-TERM STORAGE AND STABILITY OF SAMPLES
COLLECTED IN RELATION TO POTENTIAL USE OF CHEMICAL WEAPONS

1. In order to be fully prepared to analyse any chemical potentially present in a wide range Q
of types of samples 1n support of various operational missions, the OPCW must be able uest ;
to store samples over several years and analyse those samples with high accuracy at any I On S ?
point in time.

* Given the current storage conditions (set out in paragraph 2), how quickly
and through what process could the types of sample mentioned in
paragraph 3 degrade to a point where analysis of the samples would likely
ho longer return credible results?

« What are the best-practice conditions for long-term storage of the types of
sample mentioned in paragraph 3?

* Given the best-practice storage conditions set out in the SAB’s answer to
question (b), how quickly and through what process could the types of
sample mentioned in paragraph 3 degrade to a point where analysis of the
samples would Ilkely no longer return credible results‘?

| ‘TJ s Given the best-practice storage conditions set out in the SAB’s answer to
4 question (b). how quickly and through what process could the types of sample

mentioned in paragraph 3 degrade to a point where analysis of the samples
would likely no longer return credible results?

Federal Office for Civil Protection FOCP 12.10.2016
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L+ “Credible results”

OPCW Designated Laboratories

. o] o] (S B (e (58

» OPCW Proficiency Tests
> |ISO 17025
» National Accreditation

/«The SAB notes that the analytical findings of the\

Designated Laboratories (...) will always be
scientifically accurate (...), the findings will always
\return ‘credible results’.» )
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©  Storage & Stability: what is known?

Rotting

NATURAL PROCESS
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Storage & Stability: what is known?
Influenced by?
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Storage & Stability: what is known?
Influenced by? e >

« Composition
 Temperature
« Packaging
« Atmosphere
- Duration
* Light

* Moisture $§
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Storage & Stability : what is known?
Chemistry

* Chemical
« Composition of sample
 Temperature
« Atmosphere
« Packagin@®
. Duration
* Light

* Moisture

|
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Storage & Stability: what i1s known?
Chemistry
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L+ Storage & Stabllity: what is known?
Chemistry

Degradation

Concentration

Time
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L+ Storage & Stabllity: what is known?
Chemistry
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Concentration

Storage & Stability: what i1s known?
Chemistry

Degradation
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Concentration

Storage & Stability: what i1s known?
Chemistry

Degradation
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Concentration

Storage & Stability: what i1s known?
Chemistry

Degradation
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Concentration

Storage & Stability: what i1s known?
Chemistry

Degradation

95 A 60 A 5A A>B
A\ 5B 40 B 95 B

A

Time

Federal Office for Civil Protection FOCP 12.10.2016
SPIEZ LABORATORY Science for Diplomats 30



L+ Storage & Stabllity: what is known?
Chemistry

CWC-related chemicals
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©  Storage & Stability: what is known?
Chemistry

Table 2. Estimated number of possible chemicals that can be derived from the definitions for scheduled
chemicals contained in the Annex on Chemicals of the CWC not counting corresponding protonated or alkylated
salts, where this is applicable

Schedule (Estimated) Schedule (Estimated) Schedule MNumber of
number number of number number of number chemicals
chemicals chemicals

1.A.1 2.A.1 1 3A |
1.A2 2.A.2 1 3AZ |
1.LA3 2.A3 JAS 1
1.A4 2B.4 3A4 1
1LAS 2B3 3B.5 1
lLAG 2B.6 - 3B.6 |
1.AT 2.B.7 1 3B.7 |
1LAB 2.B.8 1 3B.8 |
1.B.9 2.B.9 1 3.B.9 1
1.B.10 2.B.10 10 3.B.10 1
1.B.11 2.B.11 8 3B.11 1
1.B.12 2.B.12 10 3B.12 |

- - 2B.13 1 3.B.13 1

- - 2B.14 1 3B.14 1

- - - - 3B.15 1

- - - - 3.B.16 |

- - - - 3.B.17 1

“Including branched chains and cyclo alkane chains, mot including bicyclo alkane chains and sterecisomers and not including
comesponding protonated and alkylated salts
Chemical Weapons Convention Chemicals Analysis: Sample Collection, Preparation and Analytical Methods,
Ed. M. Mesilaakso, John Wiley & Sons, 2005.
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Chemistry

Storage & Stability: what i1s known?
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“Including branched chains and cyclo alkane chains, mot including bicyclo alkane chains and sterecisomers and not including
comesponding protonated and alkylated salts
Chemical Weapons Convention Chemicals Analysis: Sample Collection, Preparation and Analytical Methods,
Ed. M. Mesilaakso, John Wiley & Sons, 2005.
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4 Response to the DG’s request
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RESPONSE TO THE DIRECTOR-GENERAL'S REQUEST TO
\ THE SCIENTIFIC ADVISORY BOARD TO PROVIDE FURTHER ADVICE ON /

CHEMICAL WEAPONS SAMPLE STABILITY AND STORAGE
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Response to the DG’s request

TO THE DIRECTC 'S REQUEST TO
THE SCIENTIFIC ADVISORY BOARD TO PROVIDE FURTHER ADVICE ON
CHEMICAL WEAPONS SAMPLE STABILITY AND STORAGE

* Review of > 180 scientific papers

APFLIED ORGANGMETALLIC CHEMESTRY m INDUSTRIAL WASTE RESOURCE GUIDELINE
matal,Chom, 205 19, ‘Speciation Analysis and Environment

e i i Wiley InkerSciencw (warw ndescinc wiley com). DOLI0 100

In situ nucleophilic substitutio~ =~~~ - "£.N" ion of diphenylarsenic compa -~ - - w\ND W/\’ﬂ[%
of N, N-dmlkylammoelhyI-Z-chlM - ionof @ +d chemical warfare agents 5 Il &8 Sonld e e T, 206 8, 113 2
by gas chromatography/mass s <" Ll v lental 1
v & Brapy! l rajesh K. Smgh & Allan Walker e‘n a samp! es‘ - s
fa'*, Eiko Nagasawa', Koji Nomura', Masar
V. V. S. Lakshmi, T. Jagadeshwar Reddy, M. R, "o B Mooty Vi Cupieus 4N x

and M. Vairaman et s s st St oo swana| STABILITY OF CARBAMATE AND ORGANOPHOSPHORUS PESTICIDES|
‘Spectrometry,indisn nstitas of Chamical Technd B Putiic Hoalth, Kasamara, Mito, baraki, Japan UNDER DIFFERENT STORAGE CONDITIONS

i Accepted 2 May 206

Bt 22 une 2004, Accepie 20y 208

A Derouiche, M. R. Driss "

ands are wsed 45 pesticides, p

current extent of pollution of the evironment with diphenf
[phenylanine cyanide (DC, Clark 1), we have developed!
Ruid chromatography and employed them to analyze water|
Boedation products wee extracted with wate o on

5. Organophosphon Laboratotre de Biosurveiliance de I'Envivormement (LBE), UR Chimie Analyfique et Emiromnement.

Faculté des Sciences de Brzerte, 7021 Zarzouna, Tunizia

¢ accidental release (Regu Je 7 Févrses 2005, acceptéle 3 Février 2006)

ABSTRACT: oo by of .ot fenstrodhion, p L paraihion-
methyl. paracuon and phosmue) nd o crhumates (carbey| m;m»mnv pestcides were siudied -mam diersu

Questionnaire to Designated Laboratories

Questionnaire on the storage of samples i relation (o the potential use of
chemical weapons

L. Please provide detail of storage conditions wied 3t your orgasisation for pure reference
chemieals (cheumical warfare gens, Sk bryeodaes 104 biduden
product) indediag container fype, (nmperature, wse of materiah or other 3.1 the management of the storage of the samples part of the acereditation'qualiry awsurance at

e gl o provide.on eulsmete of vour orgamisstion? If yer, which sccreditavis mem b i wie ssd what are the

the teference materiaks degrade and are no langer 6t for recommendations fegaiding cample management?

H
3
5le
+ secton, plesse provide decals of say evidence or thse estsmares Bl
e el | HE .
conbnon (o coutims | ongn S e | s S£ evduses e 2 5
S |2 i of | b e o HE clzlelz|® g
e bt |y & Are you sware of m ‘mnpn:lodmulnprnhalm-ﬁh:nwdmmnpxhp s Els HEHEHHBHHEHE
ST s mare effctvel (e.g, boad ot papers, vacuuum packing, or flame-seshd amponkes for Bquid 2l HHHHHBEEHEE
Jamproniny E R n[E=|gln|e|E|2 Bln|n|2
(S ot e 2= §sass:s=s§
i‘\::mm:h‘mm | Chemical Type Storage Condition HHEHEHEBEHEEHEHE
b s refrigerator

reher spproachestrategies woulkd belp reduce the offect of samph socage on the
lue chemical of inferest” Please comsider aspects of e stoxage of the samples before. Sample, organic
i e the smalytical work. e

freezer (-18°C)
General glass container
ariginal container
sealed
refrigerator
glass container
General ‘ariginal container
- o, s e of | i s of | b o h st solutions
s ot 1y pecal | Sagies & salialy s | of s Seege PP container
connons wsocd wih | e e it ampel | sme) Sacled
O et freezer |-18°C)
refrigerator
sample, solidfhetere- glass container
geneous HOPE container
‘ariginal container
sealed
refrigerator
freezer (-18°C)

<asmple fype, in relation fo potential use of chemical weapons. Please provide an estimate of

2. Please provide details of storage conditions that you regard m best praceice for the following
masimam storage times after which anal |

» unlikely (0 thom the iatact original chemical(s)

BE | BB viossienment completed

Sample, aqueous

BER BE B rozuees

e

Sample, air General
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L+ Executive Summary

1. Given the current storage conditions in the OPCW Laboratory, how quickly and

through what process could the aforementioned types of sampie degrade to a
point where analysis of the samples would no longer return credible results?

)\\

Storage conditions at the OPCW Laboratory
— RT and 4°C

» Always credible analytical results

» Depends on many factors!

» Hydrolysis, oxidation and polymerisation

» Inevitable and natural (weeks to months!)

» Reduce time between collection and analysis

Federal Office for Civil Protection FOCP 12.10.2016
SPIEZ LABORATORY Science for Diplomats 36



L+ Executive Summary

1. Given the current storage conditions in the OPCW Laboratory, how quickly and
through what process could the aforementioned types of sampie degrade to a

possible and the need for storage eliminated or, less favourably, the storage
time minimised. Prompt analysis should be viewed as urgent, as the intact
original chemicals will provide the strongest basis for confirming the use of
chemicals prohibited by the Chemical Weapons Convention. (This 1s because
the sample stability, and potential impacts of any matrix or environmental
factors on the stability of any CWC-relevant chemicals in the sample, will not
be known prior to analysis.)

Recommendation 2. Further work on the storage of samples just after
sampling and during transport to the OPCW Laboratory, sample handling

during splitting, handling and storage of samples at the OPCW Laboratory,
should be pursued.

Federal Office for Civil Protection FOCP 12.10.2016
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L+ Executive Summary

types of sample?
Recommendation 3. Commercial chemical samples should be stored in gl

containers with Teflon-lined caps in the dark: those in

(1) Schedules 1A01, 1A02, 1A03, 1A06, 1B09, 1B10, IBI1 and 1B12
at -18 °C under argon (to enable stability for 5-10 years).

(11) Schedules 1A04 and 1AO05 at room temperature (for stability > 10
years).

(111)  Schedule 1A08 (ricin) as a precipitate in 6 M ammonium sulfate at
4 °C (for stability > 10 years).

Federal Office for Civil Protection FOCP 12.10.2016
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Scientific Advisory Board

SAB-23/WP.2
25 May 2016

L+ Executive Summary

types of sample?

Recommendation 3. Commercial chemical samples should be stored in gl
containers with Teflon-lined caps in the dark: those in

Recommendation 4. Extracts of chemicals should be made in
dichloromethane and stored in glass containers at 4 °C with Teflon-lined caps
in the dark, to ensure stability of the intact original chemical for up to one
year. (Swabs or wipes should be analysed within one month of collection or
otherwise disposed of due to likely storage instability; wherever possible they
should be extracted as soon as possible into dichloromethane and the extracts
stored 1nstead).

111) OVIIVUUIVY 1 MAvOo 1Iviiry as a J._Jl\..r\.«l}_)ll.,al\.r I1IT VU 1Vl alliliiuiiiulll sulialtve av

4 °C (for stability > 10 years).

(
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L+ Executive Summary

types of sample?

Recommendation 3. Commercial chemical samples should be stored in gl
containers with Teflon-lined caps in the dark: those in

Recommendation 4. Extracts of chemicals should be made 1n
dluhloromethane and stored 1n glass containers at 4 °C with Teflon- lmed caps

1 ol [

Ir Recommendatlon 5. chrhly hetemceneous unpmt,essed samples — such as

(y soil, metal fragments, paint chips, or fragments of highly absorbent
material — containing relatively high levels or trace levels of the chemicals of

9 interest, should be stored in sealed glass or high-density polyethylene

(u, containers at -18 °C, to guarantee the stability of the samples for up to

6 months.
Federal Office for Civil Protection FOCP 12.10.2016
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Scientific Advisory Board

L+ Executive Summary

SAB-23/WP.2

types of sample?

Recommendation 3. Commercial chemical samples should be stored in gl
containers with Teflon-lined caps in the dark: those in

Recommendation 4. Extracts of chemicals should be made 1n
d1Lh1010methane and stored 1n glasg containers at 4 °C with Teflon- lmed caps

1 ol [

Ir Recommendatlon 5. chrhly hetem%neous unpmuessed samples — such as
(y1 soil, metal fragments, paint chips, or fragments of highly abso1bent‘
:1 M Recommendation 6. B'ion_led'ical samples — for example, urine or
tlﬂplasma — should be stored in polypropylene or polyethylene_ terephthalate
(1w CCcontainers 1n a freezer at -80 °C (except for whole blood which should be
6 refrigerated at 4 °C) to ensure the integrity of the samples for as long as

]

possible (up to several years).

Federal Office for Civil Protection FOCP 12.10.2016
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Scientific Advisory Board

L+ Executive Summary

SAB-23/WP.2
25 May 21

types of sample?

Recommendation 3. Commercial chemical samples should be stored in gl
containers with Teflon-lined caps in the dark: those in

Recommendation 4. Extracts of chemicals should be made 1n
d1Lh1010methane and stored in glass containers at 4 °C with Teflon- lmed caps

1 1 " 1 *1°*, o~ .1 1 1 1 ol [

Ir Recommendatlon 5. Highly hete100ene0u<, unpmeessed samples — such as
(y soil, metal fragments, paint chips, or fragments of highly absorbent

llnRecommendation 6. Biomedical samples — for example, urine or
4 llﬂplagma — should be stored in polyplopylene or polyethylene te1ephtha1ate

(11 (¢ Recommendation 7. Lawel volumes of Lhemleals/samples should be %pht
_6_16 into subsamples and the subsamples wused for repeated analytical
P$ manipulations. This will reduce the number of warming-cooling cycles the
| samples have to encounter. This is important especially for materials stored in
a freezer or deep freeze (-80 °C). It will also help to minimise degradation of

the chemical(s) in the unused portions of samples.

Federal Office for Civil Protection FOCP 12.10.2016
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Scientific Advisory Board

L+ Executive Summary

SAB-23/WP.2
25 May 2016

types of sample?

Recommendation 3. Commercial chemical samples should be stored in gl
containers with Teflon-lined caps in the dark: those in

Recommendation 4. Extracts of chemicals should be made 1n
d1Lh1010methane and stored in glass containers at 4 °C with Teflon- lmed caps

1 1 " 1 *1°*, o~ .1 1 1 1 ol

Ir Recommendatlon 5. Highly hete100ene0u<, unpmeessed samples — such as
(y soil, metal fragments, paint chips, or fragments of highly absorbent

e MRecommendation 6. Biomedical samples — for example, urine or
;t llﬂplagma — should be stored in polyplopylene or polyethylene te1ephtha1ate

(11 (¢ Recommendation 7. Lawel volumes of Lhemleals/samples should be %pht

_6_16 into gubgampleg and the gubgampleq used for 1epeated analytnal

i HRecommendatlon 8. Sample% of neat Scheduled chemicals 1equ11ed 151

3 long-term banking within the OPCW Laboratory should be flame-sealed in
4 glass ampoules; the use of the flame-sealed ampoule technique appears to
® offer some storage and shipping advantages for which there is an evidence

base.
Federal Office for Civil Protection FOCP 12.10.2016
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L+ Executive Summary

3. Given these best-practice storage conditions, how quickly and through what
type of process could the different types of samples degrade to a point where
analysis of the samples would no longer return credible results?

» Always credible analytical results

» Inevitable and natural (weeks to months!)
» Extend “life”of original chemical

» Chemical forensics

Recommendation 9. The Technical Secretariat should monitor advances

sampling and analysis, and with the SAB, any new innovations relevant to
chemical forensics.

Recommendation 10. A reference sample collection at the OPCW Laboratory
should be kept to provide a range of chemical forensic options for current and
future samples suspected of containing CWC-relevant chemicals.’

Federal Office for Civil Protection FOCP 12.10.2016
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o Conclusion

Based on this review of processes by which CWC-relevant chemicals degrade,
it 1s assessed that it 1s difficult, given the incomplete knowledge worldwide of
the fate of CWAs in different matrices, to specify precisely when analysis of a
sample ‘would likely no longer identify the intact original chemicals’.
Analytical results, produced under stringent quality control m OPCW
Designated Laboratories, are always ‘credible’. The main conundrum 1s how
long after sample collection and storage will key markers of CWA use, or
other CWC-prohibited activity, remain detectable? The passage of time will
certainly lower the probability of identifying the original intact chemical(s),
but the degradation products will remain detectable, proving CWA use.

Federal Office for Civil Protection FOCP 12.10.2016
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Recommendation 1

The iat should ider adopting a compre-
hensive, more analytical approach to verification
utilising all available and verifiable information.

Recommendation 2
The Secretariat should acquire the capability to
use open-source information on a routine basis.

Recommendation 3

The Secretariat should put in place an information man-
agement structure that can provide the support
required for the verification process.

The Secretariat should visit the National Authorities to obtain

-
Recommendation 4 Recommendation 5 Recommendation 6 |
R d hnol The Secretariat should look into the option of using sat-

should be added to the list of approved inspecti
on equipment.

Recommendation 7

The Secretariat must commission an independent
review of all activities pertaining to the missions
carried out in the Syrian Arab Republic.

Recommendation 10

ellite imagery for the planning of non-routine
missions, in particular for IAU and CIL.

Recommendation 8
The list of declarable OCPFs submitted by States Parties should 'y
include all facilities which fall under the definition/require-
ment of paragraph 1 of Part IX of the Verification Annex, re-
gardless of the purity level of a DOC or DOC mixtures
produced.

assurance on the accuracy and completeness of declarations. FLYE_~8 RS
The outcome of such visits may impact on
the inspection frequency.

Recommendation 9

Not all facilities that fall under Part IX of the Verification
Annex should be considered of the same relevance to the
object and purpose of the Convention. The TWG recom-
mends a practical approach for enhancing the utilisation
of verification resources for OCPF declaration and on-site
inspection processes.

Recommendation 12

Recommendation 11
The OPCW should increase the staff of the OPCW Laboratory f
to cope with various aspects of IAU, biomedical samples, trace
environmental analysis, toxins, and on-site analysis. |
Establishing a network of DLs for biomedical sample analysis
should be a high priority.

Lessons on chemical sampling and analysis from the OPCW’s
stupport to the 2013 United Nations Mission to Investigate the [
Use of Chemical Weapons in the Syrian Arab Republic, and all
subsequent ~ OPCW  activities in  relation  to [z
the Syrian Arab Republic must be identified and impl d

The verification thresholds for OCPFs producing highly rel-
evant chemicals, and the possibility of revision of the prod-
uct group codes, should be addressed by the SAB as well as
the industry cluster.

Recommendation 15 =

Continuous additions to the OPCW
Central Analytical Database (OCAD)
are recommended fo allow the
OPCW to meet all its mandated
inspection aims, including IAU.

Recommendation 13

PTs should incorporate a broader range of chemicals,
and at a wider range of concentrations, to prepare
laboratories for IAU-type scenarios.

Recommendation 14

The Secretariat should expedite toxin identification
exercises.

FIELESS RS fa‘v Lo

Recommendation 16 Recommendation 17

Developments in analytical instrument portability,
miniaturisation and disposable biosensors should be
periodically reviewed by the Secretariat and the SAB
for potential applicability to on-site analysis.

Recommendation 18

The Secretariat should augment its capability to
monitor and forecast developments in science and
technology of relevance to the Convention and its
verification regime.

The Secretariat should monitor developments in
attribution analysis/chemical forensics.

. techroany monitor!

1 @opew i
Jopewonline Jcompanyfopcw
a @opew_st

_ Report available at: https://www.opcw.org/fileadmin/OPCW/SAB/en/Final_Report_of SAB_TWG_on_Verification_-_as_presented_to_SAB.pdf
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Recommendation 1

The & at should ider adopti
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utilising all available and verifiable information.

Recommendation 2
The Secretariat should acquire the capability to
use open-source information on a routine basis.

Recommendation 3

The Secretariat should put in place an information man-
agement structure that can provide the support
required for the verification process.

reommendd  Recommendation 11
e | The OPCW should increase the staff of the OPCW Laboratory -
to cope with various aspects of IAU, biomedical samples, trace [g"
Recommends| €NVIronmental analysis, foxins, and on-site analysis. |
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S should be a high priority.
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SAB Report on Sample Stability and Storage

« A comprehensive review of scientific literature
combined with best practices on storing samples
relevant to chemical agents.

 Provides reference information on breakdown products
of chemical warfare agents.

* No other compilation of this kind is known to be
available in scientific literature.

 The Director-General has encouraged the SAB to publish

the review in an appropriate scientific journal (See EC-
82/DG.13).

* A resource for those whose work involves sampling and
analysis of chemical agents
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