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Part 1: Background

I. Introduction

Genetically modified (GM) aguatic organisms are defined as
aquatic organisms, including protozoa, algae, plants and inverte-
brate and veriebrate animals, of which the genetic material has
been modified in a way that does not occur naturally through
mating or natural recombination or both. These guidelines are
proposed for use during the design, registration and manage-
ment of physically contained research and development (R&D)
facilities for GM aquatic organisms in South Africa. This includes
pilot plants, in which case the containment measures should cor-
relate with the potential risk of exposure, but excludes commer-
cial production activities with aquatic GMOs.
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new document “Application to register a facility for R&D activi-
ties involving genetically modified aquatic organisms” (attached
hereto), for all R&D activities in South Africa involving GM aquat-
ic organisms. This document deals specifically with R&D facilities
as this aligns with the current regulations governing contained
use activities in South Africa (i.e. the registration of a contained
use facility and a permit for activities in a contained use facility).
Another document covering the process for licenses for larger
scale pilot plants and commercial production systems in confined
or unconfined facilities can be developed at a later stage (per-
haps when more experience is gained with aquatic containment
systems or as the need arises).

Il. Compliance with all relevant legislation
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Figure 1. Risk assessment matrix {from "Risk Analysis Frame-
work April 2009”, OGTR, 2009).
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werk April 2009", OGTR, 2009).
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Level of detail required for a risk assessment
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SECTION 1: FACILITY DETAILS

1.1. Details of organisation where the work is to be carried out
University, institute or company elc. carrying oul the work
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1.4.

1.4.1.

1.4.2.

14.3.

14.4.

1.5.

1.5.1.

Physical location and properties of the facility
Where appropriate, clearly cross-reference the information required in this section to that given in

section 1.5.

Describe the site selection process including the reasons, opportunities and constraints that
were evaluated in the process.

Describe the current use of the land in a 50m radius of the proposed site.

Provide a topographic map or ¢rthophoto map showing the exact location of the proposed
facility in the surrounding area to a minimum radius of 200m(add as Annexure 1 to this
document).

In this map clearly indicate waterways (including streams, ponds, drainage systems such as
storm water drains efc.) on the land adjacent to the proposed site (within a 50m or 100m
radius for laboratories or growth facilities respectively, unless otherwise requested).

Provide labelled scale diagrams of the proposed facility in two dimensions, including both 2
site plan and a cross sectional view (add as Annexure 2 to this document).

In these diagrams clearly indicate all equipment and relevant infrastructure including water
supply, effluent water drainage systems (including sewerage). Also indicale the location of
work areas where activities with GMOs may take place and the location of airlocks and/or
anterooms, filtration, treatment or any olher containment syslems (as appropriate to the
containment level of the facility).

Risk mitigation features of the facility

For each section specify in the space provided what plans/systems/infrastructures are in place
in the facility in compliance of these guidelines. If such pfans are not applicable to your facifity
then the reasons for this must be clearly stated.

Facility features

Indicate risks of escape associated with flooding and facility design fealures that mitigate
these risks. Please take the following into account:
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15.2.

1.5.3.

154.

For the purposes of these guidelines, flooding includes:

+ mainstream flooding (an event where water from a river, lake, estuary, coastal waters
orany other water body overflows the natural or artificial banks of the principal
watercourses in a catchment);

« flash flooding (flooding that occurs within six hours of the rain which causes the
flooding); and
storm water flooding (local runoff exceeding the capacity of an urban storm water
drainage system).

» a slorm surge or rise in coastal water levels caused by a storm, cyclone and wind
driving water shore-wards.

tidal waves and tsunamis.

The determination of whether the location of the facility is prone to flooding or storm surges
depends on the expected frequency of these events. The facility will be regarded as being
prone to flooding if the floor of the facility would be below the 100 year flood level or storm
surge event (this equates to a 1 in 100 year flood level or an Annual Exceedance Probability
(AEP) of 1%). If it is not possible to obtain the 100 year flood level from the relevant local
authority, then the highest 100 year flood level or Defined Flood Level used by that authority
will be taken to be the level for determining if the location is prone to flooding or storm surges.

For facilities prone to flooding or storm surges, details about the flooding should include the
likely effective warning time that the facility would have prior to inundation and possible hazards
that might prevent the implementation of any risk management procedures (such as staff
being unable to reach the facility prior to inundation). Applicants should expecl the Registrar to
seek further details during the assessment of the application.

|

The facility must be an enclosable space, i.e. physically contained. Depending on the facility
category it may be contained within walls, doors, windows, floors and ceilings or fencing,
netling and gates. If deemed necessary doors and windows must be lockable. Provide details on
the physical containment of the facility to maintain the physical conditions required for
containment.

The floors of the facility, including any bunding, must be made of a durable material that is
impervious fo water and any joins between the floor and the bunding must be sealed. Describe
how floors and any bunding have been constructed.
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NOTE: The facilily may be designed so that the effluent from drain xil ¢
from the facility is filtered through or decontaminated by the 3y

Discharge into municipal sewers of effluent that has not bet
an adequate barrier to the unintended escape of aquatic Gl
may bypass to storm water systems during high-runoff e *, + ° st
circumstance for species that might survive passage througt  : ¢ wi I

Describe systems for the decontamination of liquid effluent.

1.5.5. Indicate whether open spaces between and under bencl = .. 3 Znd

accessible for cleaning.

1.5.6. Where any device or system will be connected directly or in Wt

facility that may allow GMOs to escape into the environmen: at s

water service, then backflow prevention measures must be in

The water supply to an aquatic facility may come from more on
example, a dedicated supply for the aquarium systems and ~
wash-up and use by facility staff.

If the waler supply is a dedicated supply, such as a storag. < det~3ted for

© i~na cunply f

facility, then back-siphonage is unlikely and would not ne ©ock oowm prev dev «
However, if back-pressure from any pumps attached to the 1 ht b
into the tank and the pressure is sufficient to cause overflow *lank.ba w20
would be necessary.
Give details with regards to the waler supply to the facil ¢ RO will
prevent the escape of GMOs into the environment through th . T eXE use
of backflow prevention measures.

1.5.7. If the work in the facility will involve GM pathogens, or the +v e ; contact wih Gh

that could persist on the hands after exit from the facility, the fi
basin fitted with tap(s) of the hands-free operation type or so

hands.

NOTE: Alternatives to wash basins, such as dispensers fi ¢ = in ecta
considered suitable, provided the dispensers can be operated .. .. saxgi f
Describe measures lo decontaminate hands. If necessary - ‘o ¢ snzi2

facility.
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1.5.8.
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1.5.12.

With regards to accident prevention and emergency response plans the following information
must also be provided.

.

Information on the source of hazards and conditions under which accidents occur.
Information on the preventative measures applied such as safety equipmenl, alarm
systems, containment methods and procedures and available resources.

A description of information given to workers.

A summary of emergency plan/s prepared pricr io the commencement of the
activity.

Policy guidelines for ancillary and maintenance staff, contractors and visitors.
Information on the maintenance and test procedures of safety equipment. This Must
include equipment such as ventilation systems, effluent filter systems, high efficacy
particulate air filters (HEPA), decontamination systems and other safety equipment.
Guidelines for ancillary and maintenance staff, contractors and visitors.

Information on health surveillance which should, where appropriate, include
Screening procedures including the immune status of the individual, sickness
investigation, issue if medical contact cards, immunisation procedures, maintenance
of baseline serum samples for staff.

Information on the duties of the biological safety officer.

Discuss the need for secondary containment measures within the facility and accident
prevention and emergency response plans.

Waste management

Please provide the following information with regards to waste management.
Provide details of waste treatment including types of waste, quantities, potential hazards and
levels of live genetically modified micro-organisms in the waste.

Information on the waste management techniques used, including recovery of liquid or
solid waste and the inactivation techniques used.

" wasts.




SECTION 2: BIOSAFETY RISK ASSESSMENT
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2.1. Title of the project

2.2. Purpose of the activity to be undertaken and intended use of the GMO
Including new or changed use compared to the unmodified organism.

2.3, Characteristics of the unmodified, RECIPIENT ORGANISM

*«  Common and taxonomic names (genus, species, subspecies and strain as appropriate)
of the recipient organism, i.e. the aquatic organism that will be genetically modified.

»  List the centre(s) of origin and, if known, the centres of genetic diversity of the organism.

Give an overview of the biology of the aquatic organism, including:

- Describe the reproductive cycle of the organism, including details on all the stages of its life
cycle.

The organism's natural habitat and geographical distribution.

- The characteristics of the organism's habitat and environmental tolerances of he organism
with the view to identify habitats where it may persist or proliferate, i.e. predict possible
habitats.

- Describe any possible significant involvements of the organism in ecological processes.

Describe the interaction of the organism with other organisms in the environment and its
effect on those organisms, including its likely competitive or symbiotic properties.
- The host range if the organism is a parasite or pathogen.

» With reference to the recipient organism's different life stages, what are the possible pathways
through which the organism or its gametes could escape from the facility? Including for example
eggs and sperm, which are transmitted into the water column or larvae that have a plankionic or

swimming form.




o lista © 7 saryol T Ty 7 " "ysiclogical 14 genelic traits. -elevant to
piosa'nty of ¢ sreciz Lo~ o

N y o * of the organism
mission.

«+ D <sther reofanypost
o ct as:

—_

— ¢

+ Wha! is the geograu~ical ¢ wotoof “the ecipie=t ¢ nism?

« Isthe same species or closely relaled species found in the likely receiving envionme  »
event of an accidental bridge in containment?

» Ifthe organism has been imported specifically for this project, have Yot vant
authorities approved the importation of these organisms and wer  ese organis ertfied as
disease free?

¢ s the wild lype species of the aquatic organism an undesirable species or on 2 list of
undesirable species?

= Areliving specimens of the recipient organism currently being imporied i~to South Africa “or any
other reasons?




2.4. Characteristics of the DONOR ORGANISM(S) and the TRANSGENIC ELEMENTS

+  Common and/or taxonomic names (genus, species, subspecies and strain as appropriate) of
the donor organism(s), lLe. the organisms from which the various transgenic elements are
obtained, and the corresponding transgenic element(s) (designation and function).

Donor organism Transgenic element

*  Degree of relatedness between the recipient and any of the donor organisms.

*  Listand discuss any other potentially significant characteristics, relevant to biosafety of the
donor organism(s) and the donated transgenic elements,

2.5. Characteristics of the intended GENETICALLY MODIFIED ORGANISM (GMO)

= History of any (national and/or international) prior genetic modifications to the recipient
organism, including stage of development.

+  Comment on the general stability of the genetic traits of the organism.

= Give the base sequence(s), frequency of mobilization and specificity of the
organism's endogenous vectors if present and available.

»  Give a description of the genetic modification, including the technique used or proposed
to be used to introduce a vector or insert into the organism.

10
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2.6. Characteristics of the RECEIVING ENVIRONMENT and other environmental
considerations

The receiving environment for contained use R&D facilities for GMOs inciudes both the immediate
environment outside the facility and more distant environments, which could be accessible to fiving
GMOs (LMOs) through plausible pathways of persislence and dispersal, which will be exposed (o
the GMO if there is an accidental bridge in containment.

* Give a general overview of the geographical, climatic and ecological characteristics, including
relevant information on biological diversity and possible centres of origin or diversity for other
organisms, of the likely receiving environment.

+ Discuss the factors affecting the survival, multiplication and dissemination of the modified organism
in the environment. Refer to the information already supplied for the recipient organism and focus on
possible changes due to the genetic modifications. Again, reference must be made to all stages of
reproduction, specifically their mobility and dispersal mechanisms that could increase the
likelihood of the GMO escaping the facility.

« Infegrate the information supplied above by discussing the possible survival, persistence, dispersal
and/or proliferation of the GMO in case of an accidental bridge in containment. Refer specifically
lo suitable habitats in the immediate environment and/or other plausible persistence pathways
through which the GMO could be dispersed to more distant suitable habitals.

« If any possible persistence pathways exist for the GMO, identify the ecosystems lo which the
modified organism could disseminate.

«  Determine the anticipated mechanisms and results/impacts of interactions between the GMO
and other organisms in exposed ecosystems. Describe the known or predicted effects of the
organism on other plants and animals, including pathogenicity, infectivity, toxicity, virulence,
vector or pathogen allergenicity, colonisation, predation, parasitism, symbiosis and
competition.

+  Discuss the availability and expected effectively of methods for decontamination/removing the
GMO from the receiving environment, in case of accidental exposure.

+  Identify available phenotypic and/or molecular techniques for the detection, identification and
monitoring of the modified organism in the environment.




w

* |dentify available methods and techniques for detecting possible transfer of the transgenic material
to other organisms.

2.7. Human health considerations
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2.8. Monitoring and accident

*» Indicate the methods and plans for monitoring the GMO.

+ Indicate any emergency procedures that will be applied in the event of an accident.

i

2.9. Biosafety risk assessment
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Environmental risk estimate.
Identify all potential hazards and the conditions (1.e. plausible pathways) under which these
could result in harm to the environment if the GMO is unintentionally released into the

environment.

Consider the likelihood and consequence of all potential harms and before and after taking
into consideration all the incorporated risk management strategies/containment measures and
give the risk estimate for each, i.e. negligible to high.

If no environmental hazards are foreseen the reasons for making this assumption should be
supported with relevant information.

]

*  Are the risk mitigation features of the facility / activities described above adequate to
reduce the identified risks to acceptable levels?

¢ Whatl do you consider the overall risk of the proposed activities to be to the environment ie.
have all identified risks been managed so that activities take place within an acceptable level of
risk to the environment?




Human health risk estimate

Identify all potential hazards and the conditions (i.e. plausible pathways) under which these
could result in harm to the health of the general human population if the GMO is
unintentionally released into the environment.

Consider the likelihood (including all the incorporated risk management strategies /
containment measures) and consequence of all potential harms and give the risk estimate for

each, i.e. negligible to high.
{f no environmental hazards are foreseen the reasons for making this assumption should

be supported with relevant information.

Are the risk mitigation features of the facility/activities described above adequate to reduce the
identified risks to acceptable levels?

What do you consider the overall risk of the proposed activities {o the health of the general human
population, i.e. have all identified risks been managed so that activities take place within an
acceptable level of risk to human health?




AFFIDAVIT / VERKLARING / STATEMENT

Moet ingevul word in die teenwoordigheid van ,n Kommissaris van Ede. Must be completed in the
presence of a Commissioner of Oaths.

Ek/l
ID-Nommer/Number

Woonadres/Residing address
Werkadres/working address

Tel(w) . (cell

Verklaar onder eed in Afrikaans / bevestig in Afrikaans:

Ek is vertroud met die inhoud van bostaande verklaring en begryp dit. Ek het geen beswaar/het beswaar
teen die aflé van die voorgeskrewe eed. Ek beskou die voorgeskrewe eed/bevestiging as bindend vir my
gewete.

Declare under oath in English / confirm in English:
| am familiar with, and understand the contents of this declaration. | have no objection/have objection to
taking the prescribed oath. | consider the prescribed oath as binding to my conscience.

Plek/Place Datum/Date Tyd/Time

Handtekening/Signature

Kommisaris van Ede/Commissioner of Oaths

Ek sertifiseer dat bostaande verklaring deur my afgeneem is en dat die verklaarder erken dat hy/sy
vertroud is met die inhoud van hierdie verklaring and dit begryp. Hierdie verklaring is voor my beédig en
verklaarder se handtekening/merk/duimafrduk is in my teenwoordigheid daarop aangebring.

| certify that the above statement was taken from me and that the deponent has acknowledge that
he/she knows and understands the contents of the statemenl. The statement was sworn to/affirmed
before me and deponent”s signature/mark/thumb print was placed thereon in my presence.

Te/At opfan om/at

Handtekening/Signature

(Inligting i.v.m. fisiese en posadres moet verskaf word, bv. stempel van die polisiestasie. Details to be
provided on physical and postal address, e.g. stamp of police station)

Magsnommer /Rang/Naam (in drukskrifjy Force number/Rank/Name (in print)




SECTION 3: FACILITY MANAGEMENT AND CONDITIONS OF REGISTRATION

Al autesrnised persoiis v us ar th he Faciliy, R nts as se: St deiow.
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3.5. Work practices and personnel decontamination
Facility doors must remain closed while work is being underteken in the facility and must be locked
when the facility is unattended.

»  The facility windows must be closed and locked while GMOs are in the facility.
*  Workbenches, surfaces and equipment must be decontaminated after completion of procedures
involving GM pathogens or GMOs that could persist on facility surfaces.

» Al work surfaces and eguipment where maintenance is to be carried out must be
decontaminated prior to maintenance taking place if procedures involving GM pathogens or
GMOs that could persist on facility surfaces have been conducted there.

= Persons who have been performing procedures in the facility that involve GM pathogens, or
where there has been hand contact with GMOs that could persist on the hands after exit from the
facility, must decontaminate their hands before leaving the work area. This can be achieved by
washing, or use of appropriate chemical decontaminant.

NOTE: Alternatives to wash basins, such as dispensers filled with disinfectant solutions, are suitable,
provided the dispensers can be operated without using the hands.

3.6. Decontamination of GMOs and equipment
Decontamination of GMOs or items or material contaminated with GMOs must be performed as foliows:

+  GMOs and aquatic organisms containing GMOs must be rendered non-viable prior to
disposal.

»  Allliquid effluent that contains, or is suspected of containing, aquatic GMOs or GM pathogens,
must be decontaminated before discharge to prevent the escape of viable GMOs. The
decontamination method must be effective against the GMOs that may be contained in the
effluent.

+  Solid wastes containing GMOs must be decontaminated prior to disposal.
+  Equipment must be decontaminated prior to use in another location.

*  Prolective clothing contaminated with GM pathogens or with GMOs that can persist on the
clothing must be taken off as soon as practicable and decontaminated prior to reuse. Protective
clothing that has not been contaminated with GM pathogens may be washed using normal
laundry methods.

Except for liquid effluent, decontamination can take place in the work area of the facility, or at another
location providing the organisms or waste are transported to the decontamination site in accordance
with any transport guidelines and other relevant guidelines.

NOTE. Effluent includes that from the wash-up of equipment such as primary and secondary containers,
filters, nets, and any other equipment.



3.7. Appropriate decontamination methods
Decontamination can be effected by physical containment methods such as pressure steam sterilisation
(autoclaving) or other heat treatment; chemical treatment; incineration; or by any other approved method.

*  Any heattreatment must be performed using a combination of temperature and time that has
been validated as effective against the organisms being rendered non-viable.

*  Chemical disinfectant treatment must be effective against the organisms being
rendered non-viable.

* Incineration must be performed in a high temperature, high efficiency Incineration facility that has
been approved by the relevant government authority in the jurisdiction where the incinerator is
located.

Where use of a pressure steam steriliser (autoclave) is required for sterilisation purposes:

*  Loads must be packed and loaded to allow for the penetration of steam into the material being
sterilised.

»  The coldest part of the load must be exposed to a minimum temperature of 121°C for al
least 15 minutes.

*  Measures musl be taken to ensure that loads that have been processed can be
differentiated from loads that have not (e.g. by use of autoclave tape).

»  The efficacy of the sterilisation treatment must be validated at least monthly by the use of:

»  thermocouples or resistance thermometers, to ensure that the sterilisation temperature has
been achieved; or

+ chemical indicators which progressively change colour with the time exposed al the
specified temperature; or biological indicators such as spore strips; or enzyme indicators.

Calibration of the autoclave thermometer and timers, and pressure testing of the vessel, must be performed
annually by a competent person. The results of the autoclave tesls, including evidence of the calibration
of the equipment used, must be kept for the previous 5 years and made available to the Registrar, if
requested.
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3.9. Removal of GMOs from the facility
Viable aquatic GMOs must not be removed from the facility unless:

* theyare to be transported to a registered aquatic organism containment facility registered by
the Registrar to a containment level equal to or higher than the facility from which it is being
removed;

«  they are to be transported to anather location for storage;
* they are rendered non-viable prior to disposal; or

*  written permission has been given by the Registrar for transport to another destination.

3.10. Transport of GMOs
All GMOs, and material contaminated with GMOs, being transported out of the facility must be transported
in accordance with any transport guidelines and other relevant guidelines.

Transport of GMOs between the registered facility and any storage unit must be in accordance with any
transport guidelines and other relevant guidelines.

3.11. Containment of GMOs outside the registered facility

GMOs or organisms containing or infected with GMOs being stored outside the registered facility must be
double contained. The primary container must be sealed and leak proof. The primary container must be
clearly labeled so it can be identified and must be stored in an unbreakable secondary container. In the
case of a small storage unit such as a fridge, freezer or liquid nitrogen container, the secondary
container may be the storage unit.

All primary containers must be labeled to enable identification of the organism being contained

NOTE: 'Unbreakable' in this context means the container will not break open and spill any of its contents
if dropped on the floor.

3.12. Spills outside the registered facility
Any spills of GMOs that occur outside the registered facility must be reported to the Registrar as soon as
practicable. The spilt material and any contaminated surfaces must be decontaminated.

3.13. Unintentional breech in containment
Any unintentional release or suspected unintentional release of GMOs from the facility must be reported to
the Registrar as soon as practicable.
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