RESEARCH ONLY

T APPRCVED FOR HUMAN FODDDRANMAL FEED
ENTRY FOR AUTHORIZED PERSONNEL ONLY
MKRISHI VIGYAN KENDRA KUMHER, BHARATPUR
SKRAU-BIKANER

Monitori ng
Confined Fie
Trials of Regulated

Genetically Engineered
GE) Plants

el PHASE-Il Capacity Building
Project on Biosafety

Center for
Envirenmental
Risk Assessment

MINISTRY OF ENVIRONMENT, FOREST AND CLI,
Government of India






[ L R B 2 BTN VNN e PR
e | EHEE R G SR i P LTHREED WESIREL ThL T
g T L ] Lo gt ) i L

......

Monitoring
Confined Field
Trials of Regulated
Genetically Engineered
(GE) Plants

MINISTRY OF ENYIRONMENT, FOREST AND CLIMATE CHANGE

Government of India



Monitoring Confined Field Trials of Regulated,
Genetically Engineered [GE] Plants: Monitoring Manual

Prepared by

Ministry of Erevironment, Forest and Climate Change (MoEF&CT)
inassociation with Centre for Ervironmental Risk Assessment, LS
Research Foundation (CERA-ILSjunder UMER/GEF supported
Phase-ll Capacity Building Project on Biosafety

© 2015 Ministry of Ervironment, Forest and Climate Change

M aterial from this publication may be used for educational
purpose provided due credit is given.

Published Septernber, 2015

Complied by

Dr. RanjiniwWarrier

Adviser, MoEFACC

MNational Project Coordinator, Phase-1l Capacity Building Project on Biosafety

and

Or. Michael Wach
Senior Scientific Program Manager, CER&-ILSI

Assisted by

Dr.vibha &huja

Chief General Manager, Biotech Consortiurm India Limited

Project Coordination Unit, Phase-1l Capacity Building Project on Biosafety

For further information, please contact

Ministry of Erevironment, Forest and Climate Change,
Government of India

Indira ParyavaranBhawan, lorbagh Road, Aliganj, New Delhi- 110003
E-mail: biosafety-mefiE@nic. in

tAonitaring Confined Field Trials of Eegulated, Genatically Enginesred [(ZE) Flants



A HA (WaA M)
MIMISTER OF STATE {INDEPENDENT CHARGE)
gafawel, a4 vd oieldryg gad
ENVIRONMENT, FOREST & CLIMATE CHANGE
YT9d {IFHT | GOVERNMENT OF INDIA

Y19 AdSH

Prakash Javadekar

Message

| am pleased to introduce the Manual on Monitoring Confined Field Trials of Regulated
Genetically Engineered (GE) Flants.

The manual has been developed as part of the ongoing UMEP-GEF supported Phase-l|
Capacity Building Froject on Biosafety being implemented by the Ministry of
Environment, Forest and Climate Change and aims to serve as a resource document for
allthoseinvaolved inthe development and regulation of GE plants.

This is an extremely impartant initiative as India iz an emerging developer of GE plants,
hawving a significant agriculture research base, both inthe Public and Private institutions.
Effective monitaring of confined field trials or regulated GE plants is extremely importantin
view ofthe unigu e nature ofthe GE plant.

Itis alsothe stage dunngwhich the plantwvanety expressing new traits are for the first time
introduced into the ervironment in controlled conditions. This calls for appropriate
confinement measures such as reproductive isolation measures, postharvest
restrictions and institutional mechanisms for timely maonitoring to ensure regulatary
compliance.

| congratulate all thosewhowere involved inpreparingthis manual.
| amconfident thatthis initiative willhelp inaddressing some ofthe

challenges related to GM crop regulations and also improve the public perception an
theseissues.
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PREFACE

Agriculture is a way of life for more than sixty per cent of India's population. The productive
agricultural areas are encountering serious problems of sub-soil water depletion, deficiency of
micronutrients in the soil and increase in the use of pesticides, fungicides and herhicides to
contral pests, pathogens and persistent weeds. Human intervention for the improvement of
crops, trees, livestock and fish is nothing news. \WWith the limited amount of land available to
agriculture, modern hiotechnologies could complement and improve the efficiency of

traditional selection and breedingtechniguesto enhance agrcultural productivity.

Genetic engineering in agriculture is a relatively newi field, and much about the interaction of
Genetically Modified Organisms (GMOs) with various ecosystems is notyet known . Some of
the concerns about the new technology include its potential adverse effects on hiological
diversity including agro-hiodiversity and potential risks to human health and therefore public
concerns on the safety of genetically modified crops is understandable. EBecause of the
perceived risks, Public debate on confined field trials is embroiled in controversy aver the
adequacy of the safety measures imposed by the regulatory agencies as well as its

compliance.

Management and monitaring of GM crop field trials is an important step in the regulatory
processas it provide s unigue information on the behaviour of the new plant variety in different

ecosystemns. | am happy to inform that as part of the ongoing Phase || Capacity Building

Cantd...



Froject on Binosafety, the Ministry of Environment, Farest and Climate Change (MoBEF&CT) has
prepared the "Manual on Monitoring Confined Field Trials of Fegulated Genetically Engineered
Flants" with a wiew to strengthen the capacity of researchers, developers and regulators in

conducting the field trials with GM cropsina scientific manner.

This manual coversthree broad topics: (1) risk assessment and management of confinedfield trials,
(2)the Indian guideline s far the management of confined field trials, and (3] the monitors' rale inthe
management of risks from confined field trials. Thetraining tool is aimed to create a pool of resource

personnelto assistthe regulatory agenciesinmonitaring thefield tials.

The manual explains in detail the best monitoring practices to be followed at every stage of
conducting field trials including the scientific basis for confinement, process of monitoring and

assessing risks and sugogestions for corrective measures formanaging the rsks.

The document has been prepared through a consultative approach and comments received from
several arganisations and experts have been extremely useful invalidating this document. | express
iy deep appreciation for the sincere and dedicated efforts put in by DOr Ranjini Warrier, Adviser,
MoEF&TT  and would also like to acknowledge the assistance provided by Or Morven Mclean,

Executive Cirector, CERAILS! and herteamin developing this manual.

| armn confident that this manualwould go a long way in enhancing awareness on conduct of GM crop

fieldtrialsandhelpin creating a pool oftrained resource persans.
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Hem Pande
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Introduction

1.1 I Introduction to
Confined Field Trials {CFTs)

Before new genetically engineered [GE) plant
varieties can be grown as commercial crops,
researchers mug test these plantsin outdoor
field trials to fully evaluate their agronomic
utility and environmental im pacts. Confined field
trials' [CFTs) are amall-scale experimental trials
of GE plant varieties, maintained under carefully
controlled conditions undertaken far the
purpose of evaluating plants before their
introduction into agriculture. They represent a
greater degree of environmental exposure than
work performed in contained facilities, such as
labaratories, growth chambers and greenhouses,
where a physical gructure ensures safety, but a
much smaller degree of exposure than the
unconfined commercial planting of approved GE
crop varieties CFTs have been adopted by
bictechnology regulatory authaorities throughout
the waorld as an essential research process for
enahling the hiosafety evaluation of experi-
mental GE plants.

When a developer undertakes the firs CFTs of
a newly developed GE plant, the potential
environmental impacts of the plant may not be
fully undersood, and this requires regulatory
oversight and environmental risk management.
To ensure that CFTs are conducted with no

. 4 L s =
Contained U se
Laboratory or Green housze experiments

Small-zcale izolated Experimental field trials

significant risksto human health and the
environment regulatory authorities should issue
clear field trial management guidelines, the field
Trial Incharge should carefully follow the
guidelines, and field trials should be monitored
toverify that the trial is in compliance with all
applicable laws and regulations. Therefore, the
oversight of CFTs by properly trained monitorsis
an essential part of the CFT regulatory process.

Sincethe firg trials were carried outin Canada
and the U.5 in 1987, tens of thousands of CFTs
have been conducted safely in various countries
around the world. The safe conduct of CFTs can
only be accomplished through the com bination
of a robust regulatory framework, science-based
risk mitigation measures, trained field personnel
dedicated to abiding by the terms and condi-
tions of trial authorization, and atrained and
vigilant monitoring g£aff Weaknessesin any of
these areas undermine public trust in the
regulatory framewark. Public opinion research
has demonstrated that public acceptance of new
technologies, including biotechnology, islargely
dependent on confidence in regulatary systems
that oversee the technology. Poor management
of CFTs not only impactsthe reputations of the
ressarchers themselves, but can also reflect
negatively on the entire research and
development cammunity, the regulatory process
and the technology

Confined Use

Figure 1: The development ofa new GE crop involves contained use, in growth chambers and greenh ouses,

confined field trials, and large-scale field evaluations

'Termsin italic boldface are defined in the Glossary, Appendix 1.
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1.2 [ Purposes of CFTs

CFTs serve multiple purposes. Forthe plant
breeder, they provide the first opportunity to
evaluate the agronomic potential of novel
plant/trait comhbinationsin an open
environment. In this regard, CFTs serve the same
purpose asconventional breeding trials. CFTs are
al=o necessary to collect the agronomic and
ecological data required to complete any
environmental safety assessment of a GE plant.

What Is a Confined
Field Trial ?

A confined field trial is a field experiment

of growing a regulated, GE plant in the
environment under specific terms and con-
ditionsthat are intended toa mitigate the
edablishment and spread of the plant.
Embodied in this definition are three impaor-
tant considerations

1. CFTs are of limited size, typically carried
out on a small scale.

2. CFTs are experimental activities
conducted to collect data, including data
regarding potential biosafety impacts.

2. CFTs are conducted under conditions of
reproductive and physical isolation
known to mitigate the dissemination of
the experimental plant, its persistence in
the environment, and itsintroduction
into human food ar livestock feed.

The types of studies include

+  Assessment of morphological characteristics
that could signal any increased tendency to
weediness, for example, any changesin seed
dizsemination; seed dormancy; time-to-
germination or germination rates, time-to-
maturity; disease andfor pest resistance; or
ahiotic gresstolerance.

+ Evaluation of the environmental fate of novel

plant-expressed proteins, particularly ped
control proteins. This can provide important

edimates of environmental exposure in baoth
soil and water, and persigence within the
enyironment.

+  Assessment of the potential impacts of
insect-resistant plants on non<arget,
beneficial and endangered insects. These
studies can be used to compare the impacts
from conventional forms of insect control
with the new GE technology

In addition, CFTs provide plant tissues for ather
regulatory studies. For example, as part of the
core characterization of a GE plant, it is
necessary to measure the levels of protein
expression fram any newly introduced genes, in
a variety of plant tissues, over the course of
plant development. These measurements are
generally performed on tissues derived from
field-zrown plants, and the data are used to
predict levels of exposure to novel dietary
proteins for humans or livestock anim als
consuming the edible portions of the GE plant or
derived plant products In addition, CFTs permit
the production of sufficient quantities of plant
material to conduct nutrient compositional
analyses and, when necessary, forusein
livestock feeding trials.

From a policy standpoint, the implem entation,
monitaring, and enforcement of effective risk
management strategies for CFTs help regulatory
authoritiesto build public confidence in the
biosafety regulatory sysem. Lagly, CFTs provide
an opportunity for farmers to appreciate the
potential benefits to be derived fram the
cultivation of these new crops and to understand
any impactsthat may result.

tAonitaring Confined Field Trials of Eegulated, Genatically Enginesred [(ZE) Flants



2.1 | Regulatory Approaches
to CFTs

hany countries have developed new regulatory
regimes or amended existing regulations to
assess the safety of GE plants and ensure that
the introduction of these productsinto agricul-
ture and food production system s will not result
in adverse environmental and human health
consequences. A "processtrigger” isused in the
iCartagena Protocol on Biosafety and in virtually
all countriesthat have developed regulatary
systems for GE plants and foods derived from
them. That is, the process of creating a new
plant by genetic engineering triggersthe need
for regulation.

From the experiences of those developed
nations with esablished regulatory system g
thereisno consensuson asingle bed regulatary
approach. Some hiotechnology regulatary
system s were developed de novo as a compre-
hensive plan designed from the outset to
anticipate every contingency and to be integra-
ted and coherent, both internally and with other
national palicies. Many other regulatory systems
were developed in piecem eal fashion, usually
beginning with voluntary guidelines and
standards developed cooperatively by academis,
industry, and government. These docum ents
eventually evolved into satutory instruments
either under existing legislation covering

food and agricultural products, or under new
legislation dealing specifically with gene
technaology.

2.2 | Regulatory Framework
in India

In India, the manufacture, import, ressarch, and
release of genetically modified organisms
[GMOs), aswell asproducts made by the use of
such organisms, are governed by the rules

notified by the Minigry of Environment, Forest
and Climate Change [MoEF&CC], on December
5, 1525, under the Environment [Protection) Act
158&". The Rules far Manufacture, Use, Impart,
Export and Storage of Hazardous Micro-
organisms, Genetically Engineered Organisms
or Cells’ commonly referred to as"Rules 19853,"
cover the areas of research, including CFTs, as
well as large-scale applications of genetically
engineered organisms [GEOs] and products
made fram GEOs, throughout India. The regula-
tory agencies responsible for implementation of
the Rules 158% are MoEF&CC, the Department

The Cartagena Protocol on Biosafety tothe
Convention on Biological Diversity
(http:/fbch chdint/protocol/background/) is
an international treaty governing the
movements of living modified arganisms
[LhADs) resulting from modern
bictechnology from one country to another.
It was adopted on 2% lanuary 2000 as a
supplementary agreement tothe
Convention on Biological Diversity and
entered into force on 11 September 2003,
The Protocol appliesto the transboundary
movement of LM Os that will be intentionally
introduced into the environment by the
country of import. Because CFTs are
maintained to prevent the introduction of
GE plantsinto the environment during the
development process, the management of
CFTs isnot governed by the Protocal,

 hitp: Sfenvfor nicinglegisfenyerwl. trl, * Bt Sfervefor nicin/legisthsmhsma. ikl
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of Bictechnology (DBT] and state governments
through six competent authorities

+ Recombinant DNA Advisary
Committee [RDALZ]

+ Review Committee on Genetic
hanipulation [RCGR)

+ Genetic Engineering Approval
Committee [GEAL]

+ |nstitutional Biosafety Committees [IBSC)

+ State Biotechnology Coordination
Committees [SBCCsE)

+ District Level Committees [DLCs]

While the RDAC s advisory in function, the IBSC,
RCGM, and GEAC are of regulatory function.
SBCC and DLC are for monitoring purposes. The
composition of each committee is defined in the
Rules, 15859

In India, the conduct of CFTsis subject to
government regulation, from the initial
application processthrough any post-harvest
management of the field trial site. To verify that
CFTs are conducted in compliance with the
regulations, various mechanian s have been put
in place from time totime. Presently, CFTs are
monitored by the Central Compliance
Committees [CCCs) set up by RCGR/GEAC
specifically for varioustrials. The CCCs consists of
subject specific experts, representatives from
RCGM/GEAC, representative from state
agriculture department and state agricultural
universities The inspectionshby CCCscan be
conducted at the time of planting, duringthe
growing and harvesing season, and during the
period of post-harvest land use restrictions.
hMonitoring agencies also have the autharity to
inspect contained facilitiesthat may be used for
the storage of regulated genetically engineered
plant material.

2.3 [| Types of CFTs

The types of CFTs generally undertaken during
the development of GE plants are as follows:
I. EventSelection Trials: Duringthe course of

product development it is common and
desirable to undertake event selection in the

field under confined conditions. Typically, this
includes planting small plots comprising
several to dozens of events of the same plant
species so that a preliminary phenotypic
evaluation can be completed to facilitate the
selection of one to a few events for further
evaluation. Such trials [also referred to as
strip trials) are permitted as Event Selection
trials by RCGR.

ii. Biosafety Research Level-1Trials {(BRL-1):
RCGM, functioning in the DBT, isthe Regula-
tary Authority for BRL- trials. These trials
are limited in size to nomore than 1 acre
(0.4 ha] per trial site location and a maximum
cumulative total of 20 acres (2.1 ha) for all
locations for each plant species/construct
combination [e.g., one or more events origi-
nating from transformation of a plant species
with the sam e genetic construct], per
Applicant, per crop season.

iii. Biosafety Research Level-11Trials (BRL-11):
GEAC, functioning in the MoEF&CC, isthe
Regulatory Autharity for BRL- trials. These
are limited in size to no more than 2.5 acres
[1ha) per trial site location and number of
locationsto be decided on a case by case
hasis for each plant species/construct
combination [e.g., one or more events
originating from transformation of a plant
species with the same genetic canstruct), per
Applicant, per crop season.

An application to GEAC for the environmental
release of a new event will not be considered
unlessthe Applicant has completed:

1. First crop season of CFTs at the level of
Biosafety Research Level | to be followed by,

2. Second crop season of CFTs at the level of
Biosafety Research Level | or Biosafety
Research Level II.

2. Third crop season of CFTs at the level of
Biosafety Research Level |1,

iv. Experimental $eed Production: Production
of seeds for the selected eventsisunder-
taken under confined field trial conditions for
the next phase of trials by the applicants and
is permitted by RCGM and GEAC, based an
the size of the trial.

tAonitaring Confined Field Trials of Eegulated, Genatically Enginesred [(ZE) Flants
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v. Production of plant material for food and
feed safety studies: Developers have to
gene-rate plant material for undertaking
various food and feed safety studies such as
toxicity and feeding studies and the same has
to be undertaken under confined field trial
conditions. The permission for trials for pro-
duction of plant material is given by RCGH
and GEAC, based on the size aof the trial.

vi. Other environmental safety studies: During
the course of data generation for regulatary
approvals, sometimes the developers have to
undertake trait or crop specific studies under
confined field conditions for generating data
on environm ental safety. Thess arein
addition to BRL-l and BRL-II trials and are
targeted at generating specific information
using specific experimental designse. g
residue analysis, crossahility studies etc. Such
CFTs are permitted by RCGK and GEALC based
on size af the trial.

The final authority for approval of all CFTsis
GEAL.

2.4 [ Application Process

The assessment of an application for a CFT
begins at the institution of the Permitted Party
who wishes to conduct the CFT. An "Application

o

permission to conduct a confined field trial.

The application form collects all of the key pieces
of infarmation needed to evaluate any
environmental risks posed by the field trial:

+ |dentification of the applicant and the
Trial Incharge

+ Description of the unmaodified plant species

+ Description of the genetically
engineered plant

+ Location and description of the trial dte,
including a detailed map

+ Description of the experimental protocols
and trial management, including emergency
management for accidental releases

+ Description of how the GE plant m aterial will
betransported and stored

The application must provide the risk assessors
with a full understanding of the biology ofthe
unmodified plant, especially in regard to the
plant's reproductive biology. In Chapters 4 & 7, it
will be seen how a plant's reproductive biology
determines which confinement measures will be
most effective.

The IBSC evaluatesthe application, and ifthe
application is approved, the IBSC wil|
recommend that the applicant submit the
application to the RCGM or GEAC depending on
the size of the proposed trials



3.1 | Risk Assessment

Risk assessment is a science-driven processthat
includesidentifying hazards, assessing their
magnitude and duration, and estimating their
likelihood of oceurrence. In the context of
genetically engineered plants, environmental
risk can be defined asthe probahility that some
valued environmental resource [including
hurnan and anim al health) will be adversely
affected by exposure to a hazard caused by the
GE plant. Asit iscommonly expressad, riskis a
function of the nature and severity of the hazard
as well asthe extent to which the environmental
resource will be exposed to the hazard.

Risk = | (hazard x exposure)

To evaluate the hazard portion of the equation, a
risk assessor fird identifies the types of adverse
effectsthat the GE plant may cause to the
valued environmental resource (e.g, harm toan
endangered species or to water quality]. Each
potential hazard is then characterized in terms
of its severity in quantitative [e.g., dose/
regponse relationship] or qualitative terms. The
potential environmental consequences are
examined in terms of their severity, as well as
their goatial and temporal extent. In other
words, the risk assessor first considers all the
possible hazards and their causal links and

ssessment and Management
of Risks Posed by CFTs

the environmental resource can move and
whether the GE plant could spread to new areas.
In the final stepin the risk assessment, the
information regarding hazard and exposure are
integrated to characterize the risk associated
with the proposed activity. For example, a crop
that has been genetically engineered to he
drought talerant could be mare competitive
than native plants—when drought conditions
persig for along period of time—thereby posing
a hazard of displacing native plants in the
environment. If the crop is widely grown, its
exposure to native plants might be increased.
The risk assessment process would evaluate the
nature of any competitiveness and thereby
assess the severity of the hazard. At the same
time the assessment would determine how
frequently and to what extent native plant
populations would be exposed to the crop.

Risk characterization can be represented as a
matrix where the separate characterizations of
hazard and exposure interact’. Riskscan he
deemed minimal ifthe hazard iz of low
magnitude, or ifthe environmental exposure to
the hazard islow, based on the evidence
available. In other words, minimal risk situations
occur when either the hazard isminar, orthe
amount of exposure is very small, or both.

pathways, and then identifies hazards
that are sufficiently severe to cause

significant harr to the environment. Highly Unlikely — Megligible  Negligible Lo Moderate

) : Unlikely Megligitle Lo hModerate High
Equally important is the exposure
paortion of the equation which Likely Negligible Lo High High
represents the mechanisms by which Hig hly Likehy Lo Moderate High High
the environment may he exposed to a Marg iral Minar Intermecdiate _

hazard caused by the GE plant.
Thisincludes an estimation of the

Risk Characterization

frequency and intensity ofthe
exposure, taking into account whether

Figure 2: Thismatrix demonstrates the relationship between
Hazard and Exposdre in the characterization ofrisk.

*OGTR (2005) Risk Analysis Frarm ework. sustralian Government, Department of Health and Aging. Office of the Gene

Technology Regulator. wassw 0 ghr gov. au
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3.2 | Risk Assessmentin the
Context of CFTs

It isimportant to point out that risks from CFTs
and risks from unconfined releases are assessed
and managed differently. For an unconfined
[general] release, thereis little or no posshility
of contralling the exposure compaonent of risk
because the intention is to introduce the GE
plant widely into commercial agriculture, with
few or no provisionsto limit the geographic
distribution of the plant. Therefore, the focus
must be on rigorousrisk assess-ment, and
regulators must be satisfied that potential
hazards are not significant, toa minimizz risk both
tothe environment and to people and animals.

Conversely, for a CFT, where the potential
hazards may not be fully undergood without
data collected duringthe trial, the focus mud be
on minimizing environmental exposure. In India
it i= the responsibility of the GEAC and RCGM to
perform acase-by-case assessment of any rigks
associated with each proposed CFT. To ensure
that the trial will be conducted with minimal
environmental risk, term = and conditions are
imposed by the regulators (for example, limiting
the size of the CFT and imposing reproductive
isolation measures]. These measures are based
on the biology of the non-GE plant and the
phenotype of the GE version.

Going back to the risk equation presented at the
beginning of this chapter, risk from comm ercial
releases of GE plants isreduced by ensuring that
the environmental hazard isinsignificant. On the
other hand, risk from CFTs is reduced by
ensuring that the environmental exposure is
insignificant. Because of this fundamental
difference in the management of risks, an
application for the commercial release of GE
crop will tend to have much mare information
than an application for a CFT, including, far
example, a full genetic and molecular
characterization of the plant. This additional
information isto enahle risk assessors to
determine that there are no significant hazards
associated with the widespread use of a GE crop
in commercial agriculture.

In essence, CFTsusing GE plants are managed so
that the regulated plant cannot escape the field
trial site or persist in the environment. At the
end of the field trial, the plant and any residual
plant material is either removed or destroyed, =0
that it cannot im pact the environment.

It isimpartant for monitorsto remember that, in India and
most other countries, the regulators perform a risk
assessment, appropriate to the context of CFT, prior to any
decision making regardingthe autharization of a particular
confined field trial. In other words, the risk assessment
processiscompletely separate from and precedes, the
monitaring function.

Highly Unlikely  Negligible MNegligitle
Unlikely Megligitle Loy
Likely Meg ligitle Ly
Hig hly Lilehy Loy Mocderate
Marginal hAiror

Risk Characterization

Intermediate -

Inthe management of ricks

Lt Moderate from CFTs, the goalisto
Moderate High minimize any enviranmental
EHQOSUrE.
High High
High High

Figure 3: The risk characterization matrix shows how risks are managed differently for CFTsand cormmercialfgeneral releases.
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4.1 | Permit Conditions

Potential risks from a particular CFT are assessed
before the trial is authorized by regulators, but
as mentionedin Chapter 1, GE plantsthat will be
grown in CFTs may not be fully characterized and
may contain transgenes with which regulators
have little experience. To deal with any residual
uncertainties following the rigk assessment,
regulators typically impose a combination of
standard and case-specificrisk management
conditionsthat the Permitted Party must follow
throughout the course of the trial.

From a regulatory standpoint, the termsand
conditions governingthe conduct of CFTs
normally include specific provisions for each
stage of the trial:

+ Transportation to the CFT site

+ Storage of regulated plant material

+ Layout ofthe trial site

+ Planting the GE crop and controls

+ Cropmanagement throughout the trial

+ Harvegingthe GE and control plant materials

+ Digposition, transport, and sorage of
harveged plant material

+ Post-harvest management of trial dtes
+* Reporting

Centralto the identification of effective con-
finement conditionsisa full understanding of
the reproductive biology of the plant. Wwhen
properly designed and implemented, these
measures ensure that the confined field trial
does not pose a threat to the environment or to
hurmansar animals.

4.2 | Reproductive Isolation

The CFTmust be managed in a manner that
prevents the dissemination of regulated plant
material into the environment. Thisisaccompli-
shed by imposing conditions of reproductive
isolation on all plants within the confined trial

isk Management Methods for CFls

site. The goal of reproductive isclation in a CFT is
toensure that regulated GE plants do not
pollinate sexually compatible plants, including
cultivated plants or freediving plants of the same
crop species, ar any wild plants of a species
sexually compatible with the crop. It isimpor-
tant; to remember that for pollen-mediated
gene flow and introgression to occur, a number
of conditions must be satisfied: the two plants
must be sexually compatible, fecundity must
coincide, a pollen vector must be available, and
the progeny plants must be fertile and able to
persig in the environment.

Monitoring Best Practice

The monitoring team should familiarize
itself with the reproductive isolation
methods that were imposed in the CFT
permit approval letter, and the limitations
of each method, before undertaking the
inspection ofthe field trial. The maonitoring
team should also be aware of ather
reproductive isalation methodsthat were
not imposed but might also be effective for
the CFT they will be visiting.

_

In conducting the risk assessment for a confined
field trial, one of the most important considera-
tions iswhether the method of genetic modifica-
tion, or the trait introduced into the GE plant, is
likely to have altered the basic reproductive
biology of the unmaodified plant species. If it has
not, then the standard conditions known to be
effective at reproductively isalating the conven -
tional plant variety will also apply for the

GE variety. Important considerationsinclude:

+ ‘Whether the plant is self-pollinating or
cross-pollinating

+ Mechanisms for pollen dispersal [wind,
insects, hirds, etc))

+ Paollen viahility

+ Presence of nearby sexually compatible
relatives
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Reproductive isolation requires the imple-

mentation of one or more crop-specific

measures that may include one or maore of

the following measures discussed in detail in

Chapter 7:

+ Spatial and/or physical isolation from
other sexually compatible plants

+ Temporal isolation of pallination [ie.,
planting earlier or laterthan any nearby
sexually compatible plants)

*+ Removal of flowers

* Bagging of flowersftasselsto prevent
open pollination

*+ Enclosingthe GE plantsin a tent

* Use of border rows of conventional
plants of the same variety to act as pollen
traps for insect-pollinated species

+ Termination of the trial prior to flowering

+ Cultivation practices of the crop
[vegetative propagation vs. propagation
through true s=ed)

4.3 | Preventing Persistence in
| the Environment

CFTs mud be conducted in such a manner that
the regulated GE plant, orits offspring, will not
persig in the environment. At the termination of
the field trial, any viable plant material likely to
give rise to volunteer plants in subsequent grow-
ing seasons should be degroyed, unlessthe
Regulatory Autharity has given express permiss
ion toretain thismaterial for research purposes
To manage any volunteers [or progeny plants)
that may arise, there should be a period of post-
harves land use restriction [i.e, noplanting of
the same or a sexually compatible plant species],
during which there is active monitoring for, and
destruction of any prohibited plants befare
flowering.

The period of pog-harved restriction depends
on the plant species and particularly its seed
dormancy characteristics. It may range from one
growing s=ason, in the case of maize or cotton,
to 2—3 years for mustard [ Brassica juncea).

Again, from the risk assessment perspective it is
important to consider whether the genetic
modification islikely to have altered any
properties of seed dormancy. Ifit hasnot, then
knowledge of the persigence of viable seed
from the conventional variety in the soil can he
used to determinethe appropriate period of
postharvest restriction and monitoring.

4.4 | Preventing Introduction

into the Food and Feed
Pathways

Thisis perhaps the most critical control point in
the proper management of CFTs. It isthe area
most prone to human error and representsthe
most likely pathway by which experimental GE
plant material may "escape." At this gage,
effective risk management requires:

+ Controllingthe movement of plant material
ontoand off the trial site

+ Controllingthe storage of seed and other
plant material

+ Controllingthe disposal of residual or excess
plant material on the trial site — for example,
excess planting materials material remaining
after harvest, and material from rogueing,
detasseling, or deflowering activities

+ Controllingthe disposition of any material
retained after harvest, such asseed thatis
saved for subsequent analyses

Like quality assurance programsin other fields,
this area of "material management" requires
the implementation of effective and
documented control processes which are backed
up by monitoring and verification procedures.
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The Standard Cperating Procedure forthe
Transport and Storage of Regulated Genetically
Engineered Plant Materials describe the types of
containersthat mug be used, how the
containers must be labelled, and what records
must be kept for any transported material. In
addition, the Permitted Party should ensure, and
the monitaring process should verify, that all
personnel whao may be invalved in the shipment,
receipt, and gorage of regulated plant material,
and those who may have accessto material
storage areas, are properly trained. Thismeans
that personnel should undergand their
regponsibilitiesto properly handle, package,
label, and store these materials, and to maintain
appropriate records. They must also know what
actions should be taken, and by whaom, aswell
asthe reporting requirementsin the event of an
accidental release.

5.1 [ Transport

A. Standard Operating Procedure {SOP) for
the Transport of Regulated Genetically
Engineered Plant Material

Al. Scope

A.1.1. This S0P applies tothe transport of
regulated, genetically engineered seed ar
propagable plant material for the purposes of
impart, expart, inter-state movement and intra-
state movem ent.

A2, General Requirements

A.2.1 All regulated, genetically engineered seed
or propagable plant material must be stored in
secure containers/packets for transportation.

A.2. 2. All regulated, genetically engineered seed
or propagable plant material must be kept
separate (secured in a primary container] from
other plant material duringtransport.

4.2 3 All regulated genetically engineered seed
or propagable plant material must be clearly
labelled.

ronsportotion and Storage
of Regulated GE Plant Material

A.2.4  ThePermitted Party will ensure that
appropriate containers/packaging materials are
supplied to all agents working an their behalf for
the purpose of transporting regulated,
genetically engineered seed or propagable plant
material.

A3, Specific Requirements for

the Transport of Regulated Genetically
Engineered Plant Material

A.2.1 Therequirements of this section also
apply to nonsegulated seed [e.g., conventional
seed or genetically engineered seed that has
previously heen approved for commercial
cultivation in India) that will accompany
regulated, genetically engineered seed ar
propagable plant material when transported
within the same secondary container,

A.3.2. Regulated, genetically engineered seed or
propagable plant material isto be secured within
a primary container as described in A 2. 4.

4.2 2. Each sealed, primary container can
contain only regulated, genetically engineered
seed or propagable plant material derived from
one event.

A.2.4 The primary container must be a sealable
bag, envelope or package constructed of tear-
and moisture-resigant material [e.g., polythene
bag, seed envelope, cardboard box).

A.2.5 The primary container must be placed
within a sealable, leak-proof secondary
container. Multiple primary caontainers can be
placed within a single secondary container.

A.2.6. The secondary container must be resistant
to breakage or water damage and should be
constructed of materials such as corrugated
fibreboard, corrugated cardboard, wood, ar
other material of equivalent strength.

A.3.7. Primary and secondary containersused to
transport regulated, genetically engineered seed
or propagable plant material that are proposed
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to be re-used must be cleaned after usa.
Alternatively, primary and secondary containers
must be degroyed using a method that
devitalizes any plant material.

A28 Any residual seed or propagable material
recovered during the process of cleaning must
be destroved using a method that devitalizes any
plant material.5

A.2.9 Primary and secondary containers should
be labelled in accordance with the requirements
of Section A 4.

A.2.10. Prior to sendingthe material, the
Transport In-Charge mug inform the Recipient
of dispatch of the material asoutlinedin AS.

A, Labelling of Containers

A4 1 Primary containers should be labelled with
an identifying number or name of the regulated
plant material [e.g., event name or number or
other unique identifier] and the Dispatch
Mumber found on the Record of Transport.

A4 2. All secondary containers used to transport
regulated plant material should be [abelled ta
identify the Transport In-Charge and Receiver
and their emergency contact detailsin case of an
accidental release.

AS. Accompanying Do cumentation for the
Transport of Regulated Plant Material

A.5.1 The Trangoort In-Charge must complete
the following sections of the Record of
Transport: contact details of Transport In-Charge
and Recipient; Regulated Plant Material
|dentification; Pre-Transport Details; hisfher
Signature; and date of dispatch.

A5.2 When multiple primary containers of
regulated material are included within a single
secondary container, a Transport Inventory List
must be attached to the Record of Transport.

#.5.32. The Record of Transport, with attached
Transport Inventory List if applicable, must be
sent in writing [email /fax/letter) to the Receiver
before the consignment is sent.

A5 4 The ariginal Record of Transport, with
attached Transport Inventory Lig if applicable,
must be placed within the secondary container
by the Transport In-Charge.

#.5.5 Copiesofthe Record of Transport,
Transport Inventory List, if applicable, and ather
accompanying documents [e.g, Plant Import
Permit, Phytosanitary Certificate] must be
retained by the Transport In-Charge.

A6, Receipt of Transported Goods

A.6.1 Wwhen a consignment of regulated,
genetically engineered seed or propagahble plant
material isreceived, the following actions should
be undertaken immediately by the Recipient:

I. Confirmation/verification that the Record of
Transport and Transport Inventory List [if
applicable) accompanied the consignment.

ii. Ifthe Record of Transport isabsent from the
consignment, the Recipient must contact the
Transport In-Charge and request that a copy
he sent/transmitted immediately.

iii. Until such time asthe Record of Transport is
received, the consignment mus be placed in
storage and no further action shall be taken,
unlessthe secondary container was damaged
during transport. When the Record of
Transport is received the reg of this SOP shall
be followed.

A.56.2. The Recipient shall complete the details
regarding Receipt of Consignment section of the
original Record of Trangport.

A.56.3 A copy ofthe completed Record of
Transport should be sent in writing [email or fax)
by the Recipient

A5 4 |fthesecondary container was damaged
during transport, the Recipient mus ensure that
the primary container was not damaged and
that none of the regulated plant material was
lost, by confirming the weight af the
consignment.

AB.5 Ifitissuspected that an accidental release
has ocourred, the corrective action requirements
in Section A.7 must be followed.

AT. Corrective Action In the Event of an
Accidental Release

A7 1 Inthe event of a confirmed accidental
release of regulated, genetically enginesred
seed or propagable plant material during
transport, all attempts shall be made to recover
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asmuch of the regulated material as possible.
Recovered plant material mus either be
retained, using appropriately labelled primary
and s=condary containers, or be rendered non -
viahle using an appropriate method”.

A.7.2 The Trangport In-Charge should be
notified of the release by telephone ar email
within 24 hours of the determination that a
release hasocourred.

4.7 3. The location of an accidental release must
be marked and, ifthe release occurs cutdoars,
the location must be monitored to ensure that
any progeny plants arising from the regulated
plant material are rendered non-viable using an
appropriate method. The period of monitaring
will be determined in consultation with
RCGM/GEALC.

A.7.4 The accidental releaze incident will be
imm ediately documented in a Record of Correc-
tive Action. The original Record of Carrective
Action isto be retained by the Recipient and
copies will be submitted in writing, preferably by
fax, tothe Transport In-Charge, Permitted Party
and RCGM/GEAL.

A.7.5. Any other corrective actions will be
determined in consultation with RCGW/GEAC

5.2 [ Storage

B. Standard Operating Procedure {SOP)
for the Storage of Regulated
Genetically Engineered Plant Material

B.1. Scope

B.1.1 ThisSOP appliestothe storage of
regulated, genetically engineered plant material
in India.

B.2. Specific Requirements for the Storage of
Regulated Plant Material

B.2.1. The Permitted Party/Facility In-Charge
must ensure the suitability of all storage facilities
priorto accepting consignments of regulated
plant material.

B.2.2 Acstorage area mug be a fully enclosed
space (e.g, boxes, almirahs, cabinets, closet,
etc.) and must be secured by a locked door If
present, any windows mus be closed and
locked.

B.2.2 Where a storage area may be used to
store multiple samples of regulated plants, each
sample should be stored separately in a sealed,
labelled container.

B.2.4. All storage areasmust be clearly labelled
as containing regulated plant material in
accordance with the requirements of Section B.2
of this S0OF.

B.25 Accesstostorage areasmust be limited to
personnel authorized by the Permitted Party ar
Facility In-Charge.

B.2.6 The addition of regulated plant material to
the storage area or removal of regulated plant
material from the storage area must be recarded
on the Record of Storage Inspection and
Inyentory.

B.2.7. Any sample of regulated plant material
removed from storage for the purpose of
disposal must be rendered non-viable using an
appropriate method.

B.2.8 Areasor units designated for storage of
regulated plant material must be cleaned

imm ediately following the period of storage. If
uncontained plant material is discovered during
cleaning, it will be handled in accordance with
the requirement of Section B.7 af this S0P

B.3. Labelling of the Storage Area

B.2.1 The gorage area mud be labelled as
containing regulated plant material [see Section
B.2 for a sample label].

B.2.2 The gorage area label should be affixed to
the locked door securing the storage area.

B.4. Inspection of the Storage Area

B.4 1 Inspection of the storage area mud he
completed monthly by the Permitted Party/
Facility In-Charge to ensure that storage

* appropriate methods include autoclaving, dry heat (1708 for 60 minutes), incineration or oth er meth ods approved
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conditions are maintained in accordance with
this S0P Each inspection isto berecorded an
the Record of Starage Inspection and Inventory.

B.42 The Record of Storage Inspection and
Inventory isto be retained by the Permitted
Party/Facility In-Charge.

B.5. Inspection by Regulatory Officials
B.5.1 Accesstothe storage facility for the
purpose of inspection will be pravided to
regulatory officials/ monitoring committees
upon request for official purposes preferably
during regular warking hours.

B.6. Occurrence of Mon-Com pliance

B.5.1 In situations where non-campliance with
the termsand conditions of the CFT permitis
confirmed, the Permitted Party will naotify
RCGM/GEAC imm ediately by telephone and
positively within 24 hoursin writing.
RCGM/GEAC will provide the Permitted Party
with the appropriate course of rem edial action.

B.7. Corrective Action in the Event of an
Accidental Release

B.7.1 Inthe event of a confirmed accidental
release of regulated plant material from storage
all attempts shall be made to recover as much of

S e

the regulated material as possible. Recovered
material must either be retained, using
appropriately labelled primary and secondary
containers, or be rendered non-viable using an
appropriate method.

B.7.2 The location of an accidental release must
be marked and, ifthe release occurs cutdoars,
the location must be monitored to ensure that
any progeny plants arising from the regulated
plant material are rendered non-viable using an
appropriate method. The period of monitaring
will be determined in consultation with RCGR/
GEAL.

B.7.2 The Transport In-Charge should be
notified of the release by telephone ar email
within 24 hours of the determination that a
release hasocourred.

B.7.4 The accidental releasze incident will be
imm ediately documented in a Record of Correc-
tive Action. The original Record of Carrective
Action is to be retained by the Facility In-Charge
and copies will be submitted by facsimile tothe
Permitted Party and RCGMW/GE A,

B.75. Any other carrective actions will be
determined in consultation with RCGW/GEALC

B.8. Sample Storage Label

THIS STORAGE AREA CONTAINS REGULATED
PLANT MATERIAL

Storage Site Address, Room Nurmber or Description

ACCESSTOTHIS STORAGE AREA ISLIMITED TO
PERSONNEL DESIGNATED BY THE PERMITTED PARTY

Marme of Facilty In-Charge

Foor number

Telephone nurnler

Incase of emergency ordamage to the storge area,
contact the Facility In-Charge immed iately.
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The Standard Cperating Procedure forthe
hanagement of CFTs describe how the field trial
istobe planted and how conditions of reproduc-
tive isolation for the plants are to be egablished
and maonitored throughout the growing seasan.
These procedures also describe how the field is
tobe marked and what information must appear
in the site map. Corrective actions, in the event
of an accidental release, are also described.

6.1 | Planting the CFT

C. Standard Operating Procedure (SOP) for
the Management of CFTs of Genetically
Engineered Plants

Cl.Scope
1.1 ThisSOP appliesto all CFTs of regulated,
genetically engineered plantsin India.

THiS CONFMED FIELD TRIAL 1S
FOR RESEARCH ONLY
WAt ABBROVED FOR

HUAN FOOD OR ANIMAL FEED

ENTRAKCE 15 RESTRICTED TO

AUTHORITED PERSON ONLY

CEWTRE FOM CERETIC MAMSPLIATION OF
H06 I ARTR
USIVERSITY OF DEELHS SOUTH CAMPUS

C.2. Requirements for Planting CFTs {All Crops)
.2.1. All equipment and tools used to seed or
plant CFTs or used in the maintenance ofthe
trial site must be cleaned on the trial site prior to
their removal to eliminate unintended transport
of regulated plant material from the trial site.
Acceptable methods of cleaninginclude hand
cleaning, compressed air, vacuuming of
remaining seed or highpressure water. Any
plant material recovered must be rendered nan-
viable udng an appropriate method.

.22 Amapofthetrial dte mus be prepared
by the Trial In-Charge and appended to the
Record of Planting. Instructions forthe
preparation of maps are provided in the
guideline.

14

Pldnting and Maintaining the CFT

iZ.2.2 A Record of Planting must be completed
for each field trial site. A copy of the Record of
Planting, with the appended map, must bhe
submitted to RCGM/GEAC within seven [7) days
following the completion of planting. The
original Record of Planting must be retained by
the Trial In-Charge, and copies made available to
regulatory officials upon reques.

.24 The Trial In-Charge must mount a Motice
Board at the trial site indicating the purpose and
duration of the CFTs conducted at the trial site
and the authorization under which the CFTs
were approved.

Monitoring Best Practice

The notice board should alsoinclude a
copy of the trial map or a description of all
the physical features of the trial site, as
required in the permit approval letter

_

.25 The Trial In-Charge must ensure that only
personnel authorized by the Permitted Party are
permitted an the trial site. A bound book
including the name, address and affiliation must
be maintained of all personnel who enter the
trial site,

C.3. Performance Requirements for

CFTs {All Crops)

iZ.2.1. All corners of each trial site will be clearly
marked with easily visible physical markers to
permit identification of the trial site duringthe
period of the trial and the post- harvest period.
The markers should be made of materials that
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will lag for the entire duration of the CFT and
posttermination monitoring period.

.22 Any plant material removed during
maintenance of the trial [e.g., thinning of
plantlets or removal of any plant parts) must
either be removed, using appropriately labelled
primary and secondary containers or be
rendered non-viable using an appropriate
method.

.22 All confined field trial sites must be
reproductively isolated from plants of the same
or any other sexually compatible species that are
not part of the trial. When imposed, isolation
distances are crop specific and prescribed by
RCGM/GEAC in the letter of approval or permit
for the CFT.

6.2 | Minimum Isolation Dis-
tances of Crops Prescribed
in India under CFTs

Isalation distances prescribed by the regulatory
authorities are based on accepted distance for
pure seed production, which have been prescri-
bed under the Indian Minimal Seed Certification
Standards by Department of Agriculture and

Cooperation, Minigtry of Agriculture. Some of
the distances prescribed for some of the crops
are as under:

Crop inimum isolation distance
Cotton S0 m

haize 200 m

Rice 10m

Okra 250m

.24 The reproductive isolation methods used
must be continuous and completely surround
the confinedtrial site.

iZ.2.5 The Trial In-Charge must ensure that the
trial site and any surrounding spatial isolation
area are kept free of all prohibited plants by
implementing a program of regular monitoring
and removal of any prohibited plants|[see
section C.4).

Monitoring Best Practice

The monitoring team should obtain and
review records of periodic trial site
monitaring by the Trial In-Charge. These
records demaondrate that the Trial In-
iCharge is actively managing the confine-
ment conditions of the trial.

_

.2.6. Any prohibited plants within the isolation
area must be destroyed befare they flower.

Z.2.7. If any prohibited plants within the
isolation area are permitted to flower, a breach
of reproductive isolation will have occurred.

.28 Any prohibited plants remaoved from the
isolation disance area must be rendered non -
viable at the trial site using an appropriate
method.
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C.4. Monitoring of the Field Trial by the
Trial In-Charge

.41 The fallowing are requirements when
spatial isolation isused to reproductively isolate
the field trial:

|. The Trial In-Charge or higfher designate must
monitor the trial site at least OMCE EVERY
TW O WEEKS from the time of planting until
thetime of harvest of the trial.

ii. The Record of Reproductive [solation will be
used to document all monitoring and field
activities needed to demoaonstrate
reproductive isalation of the trial site.

iii. The growth sage of any prohibited plants
found an the trial site should be recorded
during monitoring. To facilitate this a growth
stage key should be made available to all
monitaring personnel to facilitate consistency
in identifying growth stages.

C.5. Inspection hy regulatory officials

iZ.5.1 Accesstothetrial site for the purpose of
inspection will be provided to regulataory
officials/monitoring committees upon reques,
for official use only and preferably during regular
working hours.

C.6. Corrective Action in the Event of an
Accidental Release

iZ.6.1. In the event of a confirmed accidental
release of regulated plant material from the trial
site, all attern pts shall be made to recover as
much of the regulated material as possible.
Recovered material will be rendered non- viable
using an appropriate method at the trial site.

C.6.2. If an accidental release affects an area
outside the perimeter of the trial site, that
location will be marked, monitored and treated
in the same manner as the trial site with respect
toensuring that no additional release of material
occurs. The period of monitoring will be
determined in consultation with RCGW/GEALC
be retained by the Trial In-Charge and copies will
be submitted by facsimile to the Permitted Party
and RCGM/GEAL.

C.6.3. The accidental release incident will be
immediately documented in a Record of
Corrective Action, The original Record of

Corrective Action isto be retained by the
Trial In-Charge and copies will be submitted
by facsimile to the Permitted Party and
ROGM/GEAL,

6.4 Any other carrective actions will be
determined in consultation with RCGW/GEAC

C.7. Record Keeping

iZ.7.1 The Record of Planting and map for each
trial site will be retained by the Trial In-Charge
and one copy will be submitted to RCGR/GEAC
within 7 days of planting.

.72 Asappropriate, original copies ofthe
Record of Reproductive solation for each trial
site will be retained by the Trial In-Charge.

.72 All records associated with the manage-
ment of CFTs mug be available for inspection by
RCGM/GEAC, MEC, State Government Officials,
State Agricultural University or their nominee
Lpon recuest.

.74 Atthe end of the pog-harves period
when all requirements for management ofthe
CFT site have been completed, the ariginal
copies of all reports related to conduct ofthe
trial will he forwarded tothe Permitted Party by
the Trial In-Charge.

.75 The Permitted Party will archive copies of
the following records for all permitted field trials
for a minimum of five (5] vears, whether or not

Monitoring Best Practice

The monitoring team should review all
records and reports required under the
terms of the permit approval letter

In addition, the team should review any
supplementary records that have been
maintained by the Trial In-Charge. Although
certain recards are required by the regu-
lations, other records may be kept by the
Trial Incharge as part of the data collection
process associated with the CFT to record
information such as phenotypic observa-
tions and efficacy of the GE trait. The Trial
Incharge may also maintain recordsto
assist with CFT management decisions.
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the regulated material is authorized far
commercial release: Record of Planting, Record
of Reproductive Isolation, Record of Corrective
Action [when applicable).

6.3 | Trial Site Map

A comprehensive, accurate map of the CFT site,
including the surrounding area, isone ofthe
most important risk management toolsthat a
Permitted Party can produce. Maps are also
extremely useful in monitoring trial sites during
the trial period and post-harves periods,
because maps provide a concise overview of the
site, and they can also communicate tothe
monitar how the Permitted Party intendsto use
the site in the course of the field trial. In India,
the applicant isrequired to prepare a map as a
part of the Record of Planting, however,

the applicant may prepare additional maps for
specific purposes, such asdocumenting
pesticide applications or to record how the trial
was harvesed. These additional mapscan also
assist themonitorin understanding how the
field trial was managed, so whenever possible,
the monitar should ask to see all the mapsthat
have been produced by the applicant. In India,
maps of CFT sites mus be prepared according to
the following ingructions:

1. Mapsof CFTs mud be legible and precise.
haps should be on a blank page with crisp
line drawings and block letters. Maps on lined
or graph paper and photocopies of road or
topographical maps will not be accepted.

2. Amap ofthe trial site will be prepared by the
Trial In-Charge and appended to the Record
of Planting.

2. Mapsmust provide sufficient detail to allow
regulatory officials to locate each field trial
site duringthe planting season and any
required period of post-harvest land use
resriction.

4 hapsmust provide details on the layout of
the site and distances between the field trial
site and surrounding features

5. The dimensions of the trial site and distances

to physical landmarks must be accurately
reported.

&. The following items shall be included an each
map of a field trial site:

a. Trial In-Charge'sname and contact details.

b. Permit number fram the regulatory
authority.

c. Legal or descriptive land location [name of
the village, taluka, district, state). d.
Accurate digances to physical landmarks
or surrounding landmarks such as
telephone poles, fences alleys, roads, or
steel poles.

d. Accurate distancesto physical landmarks
or surrounding landmarks such as
telephone poles, fences alleys, roads, or
steel poles.

e. Total area planted with the regulated
material, including negative controls and
any border ar guard rows when used
[acresor square meters].

f Labelson all fields within the isolation
area by the common name of the crop.

g Indication of any fields of same/related
crops that fall within, or border on, the
isolation area.

h. Identification of any natural ecosystems
adjacent to the trial site [natural hahitats,
waterways, garden, orchard, forests, and
woodlots, hedgerows), wherever
reasonahble.

i. Planting date.

j. Compassdirections, with Morth atthe top
ofthe page.

Sample Trial Site Map
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Reproductive |solation Methods

Introduction to
Reproduction Isolation

7.1

Reproductive isolation is the use of barriers of
various typesto prevent hybridization between
two plants that would otherwise be sexually
compatible. In the case of a CFT, the goal isto
prevent pollen from the regulated GE plantsin
thetrial from reaching sexually compatible
plants ocutside the borders of the trial [Table 1).
Effective methods of reproductive isolation are
determined by the reproductive biology of the
plant species and their application is generally
crop-specific.

In monitoring the Permitted Party's use of repro-
ductive isolation methods, the monitor must
verify that any isolation methods prescribed by
the regulators are being used effectively and
consigently by the Permitted Party throughout
the period of time when the regulated plants are
producing flowers and pollen. Maonitors should
verify that the Trial In-charge fully understands
the reproductive isalation methods that have
been chosen for the CFT, how those method
work, what circumstances could cause a failure
of isolation, and how to respond to an identified
failure of isolation. If there are any failures of
reproductive isalation duringthe course aof the
field trial, the Trial In-charge musg review all
ofthe CFT management practicesto determine
how the failure occurred and determine
whether effective mitigation is available.

Each confined trial site should employ at least
one continuous method of reproductive isola-
tion. For example, the uss of spatial isolation
along three borders of a trial dite and pollen trap
rows along the fourth side would not be accep-
table. However, additional or backup methods of
reproductive isalation are acceptable [e.g,
pollen trap rows along all four borders plus a
surrounding spatial isolation digance]. Some of
the more commaonly used reproductive isaolation
methods are described below.

7.2 | Spatial Isolation

Field trials of regulated GE plants may be repro-
ductively isolated from other plants of the same
species ar from sexually compatible relatives

by egablishing and maintaining a minimum
isolation disance specified by the regulatary
authority. The isolation digance mus be kept
free from any other plantsofthe same ar
related species (i.e, prohibited species). The
regulatory authority may stipulate the prohibited
speciesor it may be uptothe Permitted Party

to be aware of what, if any, sexually compatible
relatives are known to be present in the area
surrounding the field trial. Any prohibited plants
found in theisolation digance must be removed
before flowering or seed set [depending on the
requirements of the regulatory authority] and
rendered non-viable using an appropriate
method at the trial site. For example, in Figure 5
reproductive isalation for a 400 square meter

’

Examples of Sexually Compatible Relatives

hustard [ Brassica jurced)

B rapa, B rapus, B carinata

Cotton [Gossypivm hirsutum)

& harhadense

Rice [OrEa sativa)

O mifinogon, O kivarg

Sorghum [Sorghum hicolor)

5 halapense

Sugarcane [Saccharim officinarum)

Syl

Weheat [ Triticum aestivim|

T turgidurm sso., Aegilops spp.
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CFT of GE cotton is provided by a 50 meter
spatial isolation zone. The Trial In-charge will
have to ensure that no cotton plants of any kind
grow in the space between the border of the
CFT field in the center and the edge of the larger
sguare.

Spatial isclation isthe default method of repro-
ductive isolation, and it can be usad with any
crop. It will be the method used to re-esahblish
reproductive isalation should there be a failure
of any alternative method used.

If any prohibited plants are allowed to set seed
in the isalation distance, then a breach of
reproductive isalation will have occurred. To
ensure that prohibited plants do not become
edablished in the isola-tion z2one, the area
within the isolation distance will typically be
included in the area subject to postharvest
regrictions [which normally would anly include
the trial site proper]. In Figure &, flowering
cotton plants have been found growing in the
spatial isolation zone. Thisis a breach of
reproductive isalation, and now the Trial In-
charge mug treat the entire 14,400 square
meters as if it were part of the confined field
trial during the pog-harves restriction period.
Thisis 36 timesas much land aswasin the

It method of
reproductive isolation is

= spatial isolation

' » The isolation distance must
i be kept free of sexually
compatible plants -
removed before flowering

Figure 4: Photo showing spatial isolation inuss

original CFT. For thisreason it is advisable that
Trial Incharges ensure that they will be able to
maintain control aver the spatial isolation zone
during both the trial period [current season) and
the post-harvest period, and that there are
sufficient personnel and resources to monitar
the isolation zone.

7.3 | Temporal Isolation

With some crops, such as sugar beet, reproduc-
tive isolation of trial sites may be achieved by

. 120 m -
& R
5 ~
,}'_
50m
o
Q@ >
£ e ¥ g
a o o

Restricted area is within the red square,

|+

1H0m

E
a
W

Restricted area is within the red square,

Figure 5 Diagram showing spatial isolation
used ina cottan CFT.
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Figure 6: Diagram showing a breach of the
spatial isolation 2one.




temporal isolation. This requires staggering the
planting of the field trial sothat anthesishy the
GE plantsiscompleted in its entirety either
before or after anthesis of any sexually compa-
tible plantsthat may be within the spatial
isolation disance Temporal isolation must be
used cautioudy andin many environments it is
not recommended because ofthe inherent
variahility in growing conditionsthat makes
accurate prediction of the time to anthesis
impossible. In order for temporal isolation to be
effective, a regular system of monitoring must
be undertaken to ensure that anthesis of
regulated plants isnot concurrent with anthesis
of adjacent non-trial plants of the same species.
If anthesis of the trial and nan4rial plants is
cancurrent, a breach of reproductive isolation
will have occurred.

If a breach of tempaoral isolation has occurred,
the Permitted Party should inform the regulatory
authoritiesimmediately to determine if
reproductive isalation can be egablished by
spatial isolation.

7.4 | Removal of Floral
Structures

Field trials may be reproductively isolated from
plants of the same or sexually compatible
species growing within the isolation distance by
removing the flowers, or only the male flowers
[e.g., maize tassels) from the regulated GE plants
priorto pollen shed. As with temporal isolation,
timely removal of lowers requires arigorous
monitaring program to be in place to ensure that
allinflorescences are removed before anthesis.
Unless the Regulatory Authority has given
express authority to retain the removed flowers,
they mug be rendered non-viahle using an
appropriate method at the trial site, jus like any
other regulated plant material.

Ifthe lowers of the regulated plants are
allowed to shed pollen before they are removed,
a breach of reproductive isolation will have
occurred.

fields were planted at different times.

In such situations, the Permitted Party should
inform the regulatory authoritiesimmediately to
determine if reproductive isolation can be
edablished by spatial isolation.

7.5 | Bagging

Field trials of GE plant species such asrice may
be reproductively isolated from related species
growing within the isolation distance by placing
bags overthe inflorescences of all the trial plants
priorto anthesis, in order to prevent pollen shed
and dispersal. The inflarescences must remain
bagged until anther desiccation is complete. I
the inflarescences of the trial plants are allowed
to shed pollen before they are bagged, a breach
of reproductive isolation will have occurred.

Where the inflorescences of regulated plants are
not bagged prior to anthesisor ifthe bags are
removed prior to anthesis, the Permitted Party
should inform the regulatory authorities

imm ediately to determine if reproductive
isolation can be egtablished by spatial i=olation.

7.6 [ Pollen Trap Rows

Field trials of some insect-paollinated GE plant
species|e.g, cotton or oilseed rape] may he
reproductively isolated from the same or related
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species growing within the isolation distance by
planting an uninterrupted, perimeter border of
the conventional plant species. The width ofthe
border row [alternatively called "guard rows" or
"naollen trap rows"] is species-specific, and the
Permitted Party and Trial In-charge should

consult with regulatory authorities to determine
if border rows are effective and appropriate for a

specific species and, if so0, how wide they should
be planted.

Typically the variety used to plant the border
row should be a conventional variety that will
flower concurrently with the GE plantsin the
field trial and be planted at a density compara-
ble to the trial plants. The Trial In-charge should
monitor em ergence of border rows closely and
replant promptly if the stand is inadequate. In
order for border rows to be effective, regular
and frequent maonitoring mugt be undertaken to
canfirm that anthesis of both the experim ental
and border row plantsis concurrent.

Border rows raise specific management challen-
gessuch asthe mavement of field equipment
through the rows, and remediation if lowering
ofthe barder variety is asynchronous with
thetrial plants. Additionally, if the experimental
plant is expressng a herhicide tolerance trait
that isnot shared by the border row variety,
great care must be taken toensure that the
herbicide-susceptible barder row isnot affected
if the herbicide is applied to the trial plants.

If the barder rows are not maintained as above,
and reproductive isolation is breached, the
Permitted Party should inform the regulatory
authoritiesimmediately to determine if reprao-
ductive isolation can be established by spatial
isalatian.

4 onitoring Confined Figld Triols of Reguleoted, Gm&

This fiqure for lustration
purposes only.

Figure &: An example of pollen trap rows in use.

7.7 | Early Termination

If it is compatible with the experimental objec-
tives, early termination, including destruction of
the trial plants priorto anthesis and pollen shed
is a method of reproductive isolation that can
generally be applied for all plant species The
Trial Incharge must carefully monitorthe growth
ofthe Gh plantsto determine when to
terminate the trial. Unexpected environmental
conditions may accelerate the growth ofthe
plants, creating a risk that the plants may flower
and shed pollen before they can be destroved. If
the inflarescences of the trial plants are allowed
to shed pollen before the trial isterminated, a
breach of reproductive isolation will have
occurred, and the Permitted Party should inform
the regulatory authoritiesimmediately to deter-
mineif reproductive isolation can be established
by spatial isclation.




The harvest of CFTs of regulated GE plants needs
to be carefully managed. Trials should be harves-
ted in such a way asto prevent the accidental
release of the regulated GE plant material and
their persistence at the trial site. It is advisable
for everyone invalved in the harvest of CFTsto
review the letter of authorization and permit
conditionsto ensure that all regulatory require-
ments can be met. Aswith the trial itself no
plant material from the trial can be allowed to
enterthe human food or animal feed chains
without prior consultation and approval by the
appropriate regulatory authorities.

8.1 | Harvest of

GE Plant Material

D. Standard Operating Procedure {SOP)
for the Harvest or Termination of CFTs of
Genetically Engineered Plants

D.1. Scope

D.1.1. This S0P appliestothe harves or
termination of all CFTs of regulated, genetically
engineered plants in India.

D.2. Requirements for Harvest of CFTs
D.2.1. The requirements in this section apply to
the harves ortermination of all CFTs

D.22. All equipment and toals used during
harved ar termination of CFTs must be cleaned
on the trial site prior to their removal to
eliminate unintended transport of regulated
plant material from the trial dste. Acceptable
methods of cleaninginclude hand cleaning,
compressed air, vacuuming of remaining seed,
and high-pressure water Any plant material
recovered must be rendered non-viable using an
appropriate method at the trial site.

D0.2.3. A Record of Harvest/Termination will he
completed for each field trial site. This Record
will docurment the amounts and fate of all

Horvest and Disposition of
Regulated GE Plant Material

harvesged material and the disposal of any
unwanted plant material on the trial site. The
Record of Harvest/Termination must be retained
by the Trial In- Charge, and copies made
available to regulatory officials/monitoring
committees upon request.

D.3. Destruction of Regulated GE Plant
Material

0.2 1. Plant material from a CFT site, including
border rows, if planted, that isnot retained for
research purposes will be rendered nan-viable
using an appropriate method at the trial site.

D.2.2. Animal grazing of residual plant material
that may remain on the trial site after harves ar
termination is prohibited.

D.2.2. The Trial In-Charge must monitor harves
or termination at trial sites to ensure that all
regulated plant material that isnot retained is
disposed of as described in D.2.2

D.4. Transport of Harvested hMaterials from the
Trial Site

0.4 1. The transport of all plant material fram
the trial site will be conducted in accordance
with the Standard Operating Procedure far the
Transport of Regulated Genetically Enginesred
Flant haterial.
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D.5. Inspection By Regulatory Officials

0.5 1. Accessto the trial site for the purpose of
inspection will be provided to regulatory
officials/monitoring committees upon reguest
for official purposes preferably during regular
working hours.

D.6. Occurrence of Mon-Compliance

D.6.1. In situations where non-compliance with
thetermsand conditions of the confined field
trial permit is confirmed, the Permitted Party will
notify RCGR/GEAC immediately by telephone
and positively within 24 hours in writing.
RCGM/GEAC will provide the Permitted Party
with the appropriate course of rem edial action.

D.7. Corrective Action In The Event Of An
Accidental Release

D.7.1. Inthe event of a confirmed accidental
release of regulated plant material all attempts
shall be made to recover as much ofthe
regulated material as possible. Recovered
material will be rendered non-viable using an
appropriate method at the trial site

0.7.2. If an accidental release affects an area
outside the perimeter of the trial site, that
location will be marked, monitored and treated
in the same manner as the trial site with respect
toensuring that no additional release of material
occurs. The period of monitoring will be deter-
mined in consultation with RCGRM/GEAL,

0.7.2. The accidental release incident will be
imm ediately documented in a Record of
Corrective Action. The original Record of
Corrective Action isto be retained by the Trial In-
Charge and copies will be submitted by facsimile
tothe Permitted Party and RCGRM/GEALC.

D.7.4. Any other corrective actions will be
determined in consultation with RCGW/GEAC

D.8. Record Keeping

0.8 1. The Record of Harves/Termination must
be completed by the Trial In- Charge imm edia-
tely after harvest ortermination of CFTs at a
trial site. This record must be verified and signed
by a member of the Monitoring Agency or any
nominee of RCGM,/GE AT/ SBCC DLC 5AU
authorized by RCGM/ GEAC to conduct a trial
site inspection during harved.

0.2.2. Acopy of the Record of Harvest/ Termina-
tion mug be submitted to RCSMGEAC within
15 days of harvest/termination of CFTs at the
trial site. One copy isto be retained by the Trial
In-Charge and one copy will be submitted to,
and retained by, the Permitted Party

0.2 2. All records associated with the harvest or
termination of CFTs must be available forinspec-
tion by RCGM/GEAC, MEC, State Government
Officials, State Agricultural University or their
naminee upon request.

D.2.4. At the end of the post-harvest period
when all requirements for management ofthe
confined field trial site have been completed, the
original copies of all reportsrelated to conduct
of the trial will be forwarded tothe Permitted
Party.

D.2.5. The Permitted Party will archive copies of
the following records for all permitted field trials
for a minimum of five (5] vears, whether or not
the regulated material is authorized for commer-
cial release; Record of Harvest/ Termination,
Record of Carrective Action [when applicable).

8.2 | Post-Harvest Management

Regulatory authorities generally place
regrictions on how land planted with CFTs can
be used following trial harvest. These regrictive
post-harvest measures are designed to ensure
that any volunteers emerging after trial harves
are eliminated from the trial site to prevent the
edablishment of the regulated GE event in the
environment and to ensure that no regulated
plant material is allowed to enter the human
food ar animal feed chains. This section provides
information about practicesthat can be unde-
rtaken to contribute to the safe managem ent of
confined field trial sites after harvest.
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8.3 | Disposition of GE Plant
Material

E. Standard Operating Procedure (SOP)
for the Post-Harvest Management of
CFTs of Genetically Engineered Plants

E.1. Scope

E.1.1 This SOPF appliesto all CFTs of regul ated,
genetically engineered plants during the manda-
ted pos-harves period.

E.2. General Requirements

E.Z2.1 During the post-harvest period, trial sites
cannot be used as pasture for animal grazing
because regulated plants may be present as
volunteers

E.3. Requirements for Post-Harvest
lManagement of Trial Sites, Case by Case, as
Specified by Regu-latory Authorities

E.Z. 1 The mandatory post-harvest period for
confined field trial sitesis crop specific and will
beindicated by RCGM/GEAC in theletter of
approval far the confined field trial.

E.Z2.2 The post-harvest period begins imme-
diately upon harvest or termination ofthe CFTs
at the trial site.

E.2.2 Ownership and/or control ofthe trial site
must be secured by the Permitted Party for the
post-harvest period. Thisassurance isto he
obtained in writing before the trial siteis
planted.

E.Z.4 During the post-harvest period the trial
site may not be planted with the same or similar
looking species as was planted during the CFT.

E.Z.5 During the post-harvest period, the Trial
In-Charge mus ensure that any volunteers or
prohibited plants are removed from the trial site
before flowering and are rendered non -
viableusing an appropriate method at the trial
site.

E.Z. & Ifany prohibited plants are permitted to
flower, the pog-harvest period will be extended
by an additional term equal tothe post-tharvest
period.

E.Z.7 Only the trial site will be subject toland
use restrictions and monitoring during the
post-harvest period, with the following excep-
tion: when a breach of reproductive isolation
was determined to have occurred in the
isolation area during the field trial period the
isolation area will also be subject to land use
regrictions and monitoring during the post-
harves period.

E.Z. 8 Post-harvest manitoring and related
activities must be recarded in the Record of
Fost-Harvest Inspection.

E.4. Monitoring of The Post-Harvest Trial Site
E.4.1 During the post-harvest period, the Trial
In-Charge mus ensure that the trial siteis
monitored for the presence of volunteers or
other prohibited plants at least OMCE EVERY
FOUR WEEKS,

E 4.2 Atthetime of monitoring, the growth
stage of any volunteers and/or prohibited plants
will be recorded on the Record of Pog-Harvest
Inspection. To facilitate this, a growth stage key
should be made available to all monitoring
personnel to facilitate consistency in identifying
growth stages.

E.5. Corrective Action In The Event Of An
Accidental Release

E.5. 1 In the event of a confirm ed accidental
release of regulated plant material all attempts
shall be made to recover as much ofthe
regulated material as possible. Recovered
material will be rendered non-viable using an
appropriate method at the trial site.

E.5. 2 Ifan accidental release affects an area
outside the perimeter of the trial site, that
location will be marked, monitored and treated
in the same manner as the trial site with respect
toensuring that no additional release of material
occurs. The period of monitoring will be
determined in consultation with RCGW/GEALC

E.5. 2. The accidental release incident will be
imm ediately documented in a Record of Correc-
tive Action. The ariginal Record of Carrective
Action isto be retained by the Trial In-Charge
and copies will be submitted by fax tothe Per-
mitted Party and RCGM,/GE AC.
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E.5.4 Any other corrective actions will he
determined in consultation with RCGW/GEAC

E.6. Record Keeping

E.5.1 The Record of Post-Harvest Monitoring
will be com pleted by the Trial In- Charge for the
duration of the post-harvest period.

E.6.2 All records associated with the manage-
ment of CFTs mug be available for inspection by
RCGM/GEAC, MEC, State Government Officials,
State Agricultural University or their nominee
Lpon recquest.

E.6.2 Attheendofthe post-harvest period
when all requirements for management ofthe
confined field trial site have been completed,
the original copies of all reportsrelated tothe
trial site will be forwarded tothe Permitted
Farty.

E.6.4 The Permitted Party will archive copies
ofthe following records for all permitted field
trials for a minimum of five (5] years, whether
or not the regulated material is authorized

for commercial release: Record of Post- Harvest
Monitoring, Record of Carrective Action [when
applicable).
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Introduction to the Monitoring CFIs

9.1 | Role of Monitoring in the
Management of CFTs

Asdetailed in Chapter 4, rigk management,
when properly done, ensuresthat the GE plant
will not escape from the field trial site and
become established in the environment or co-
mingle in the food/feed supply. This reduces the
exposure factor to an insignificant level, and
thereby reducesrisk to an insignificant level.
These risk managem ent pravisions create a
system of controls that allow regulated plantsto
be safely tesed and evaluated on a small scale.
Therefare, one of the most important considera-
tions in the evaluation of an application for a
confined field trial is the Permitted Party's ahility
to satisfactorily implement an appropriate risk
management program throughout the course of
the CFT.

Thisis also the driving force behind the moni-
taring of CFTs—ftrained monitors are needed to
verify that the Permitted Party is correctly
carrying out all the required risk management
practicesto ensure that the field trial will not
result in adverse environmental or food safety
impacts. Asexplained, risk management is a
comprehensive process, with steps that are
implemented before the field trial is planted,
stepsimplemented during the course of the field
trial, and stepsthat are implemented after the
field trial has been harvested The proper
monitaring of CFTs enauresthat all these geps
are performed correctly andin atimely way.

9.2 | Terms of Reference for
Monitors

The Central Compliance Committees [CCCs)
constituted by RCGM/GEAC are authorized to
monitor confined field trial sites for the purpose
of ascertaining compliance with the terms and
conditions of authorization. These committees
al=o have the authaority to inspect contained

facilitiesthat may be used for the storage of
regulated genetically engineered plant material.
An Office Memorandum isissued indicatingthe
namesand terms of reference of the monitoring
team. Copy of this communication isalso sent
tothe Permitted Party and must be available for
presentation to the Trial In-charge, or Facility
In-Charge, duringthe site visit. The Trial In-
iCharge or Facility-In-Charge [for storage facili-
ties) may accompany the monitaring teams on
inspections; however, the coordination of such
activitiesisthe responsihbility of the Permitted
Farty.

The fallowing terms of reference shall apply to
all manitors

Ethical Conduct

Trudg, integrity, confidentiality, and discretion
are essential to monitoring activities, and
allmembers of monitoring teams shall conduct
them selvesin a professional and ethical manner.
All inform ation and documents including work-
ing drafts and any reports, shall be consdered
confidential. The person heading the manitoring
team or its members shall not release any infor-
mation or documents to any third party without
the prior written permission of the Regulatary
Autharities.

Fair Presentation

The findings, conclusions, and reports of monito-
ringteams shall truthfully and accurately reflect
the monitaring activities. Significant obstacles
encountered during site visits and unresolved
diverging opinions between the monitoring team
and the Permitted Party shall be recarded in the
final report.

Due Professional Care

honitoring teams shall exercise care in
accordance with the impaortance of the task they
perform and the confidence placed in them by
the Regulatory Authority. Havingthe necessary
competence isa prerequisite for participation as
a monitoring team member and the head of the
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monitaring team will be responsible for ensuring
that all individuals designated as monitoring
team members have necessary professional
expertise.

Independence

hembers of the monitoring teams should be
independent of the activity being inspected and
free from hias and conflict of interest. Team
members mug maintain an objective state of
mind throughout the monitoring processto
ensure that the findings and conclusions are to
be based only on the observations during their
wigit.

Evidence-based Approach

Reports of monitoring teams, upon which
conclusions and regulatory actions may be
based, mug be verifiable. Such evidence may
include photographs of trial site conditions,
measurements of trial site dimensions and
isolation disances, samples of documents
and/or records, and first-hand interviews with
technical persannel.

9.3 | Authorized Role of the
Monitoring Team

Rememberthat the monitoring team is acting
under the authority of the RCGM/GE AC,

and itsresponsdhilities under that authaority are
limitedto

+ determining whether prescribed risk
management measuresare being implemen -
ted carrectly, consistently, and effectively

+ accurately recording the documentary
evidence regarding potential lapses in risk
management to provide regulators with
sufficient information to determine if regula-

tions have been violated

+ recommending appropriate remedial
measures to the Trial In-Charge to restore
effective risk management of the trial, in
accordance with the regulations and the
permit conditions

+ reporting findings and recommendationsto
the RCGM/GEAC

Monitoring Best Practice

The team may, and should, advise the Trial
In-Charge as tothe severity of a particular
lapse in risk management, and should
impress upon the Trial In-Charge the
urgency with which particular rem edial
measures be completed.

_

Af the sametime, there are certain activities
that are outside the responsibility of the team
and should not occur during the course of an
inspection.

+ Unlessthe monitoring team contains regu-
latory persannel, the focus of the team
should not be to determine whether ornot a
particular activity is in fact an actual violation
ofthe regulations.

+ Theteam should not give legal advice tothe
Trial In-Charge.

+ The overall experimental design and specific
experimental protocols used to collect data
have already been reviewed by RCGM/GEAC,
sotheteam should not critique the experi-
mental design, unlessthe criticiam is directly
related torisk management.

+ Theteam should not gquestion the use of
particular DMNA s2quences, traits, or crop
varieties.

i onitaring Confined Figd Trials of Regulated, Geneticall Enginesrad [SE) Flants

&



Monitoring Process

Effective monitoring istailored to the specific
circumstances of the field trial. Factors such as
the size and location of the trial, the crop
species, and the genetically engineered trait or
traits heing teged will help determine timing
and frequency of the monitoring aswell ashow
the monitaringis conducted. Typically, monita-
ring occurs at critical sages ofthe trial—pre-
planting, planting, pollination, harvest, post-
harved, termination, and post-termination—in
order to observe how the terms of compliance
are heing observed at each stage.

once a delegated agency hasmade the decision
tomonitor a confined field trial or storage
facility to ascertain compliance with the terms
and conditions of authaorization, a series of steps
must be taken in sequence to ensure that moni-
taring is conducted thoroughly, consigently,

and in accordance with all applicable regulations
and guidelines. The process begins with the
constitution of Central Compliance Committees
by RCGI/GEAC and an Office Memorandum is
issued indicating the names and terms of
reference of the monitaring team. Copy of this
communication is also sent tothe Permitted
Party.

honitoring should go beyond a simple
"snapshot" ofthe trial at the time ofthe
maonitor's visit. The monitors should firg review
the evidence that prescribed risk management
measures are being practiced effectively. At the
same time, monitors should attempt to
determine whether the present state of the trial
indicates that risk management measures were
not effectively used in the past.

Lagtly and perhapsmost importantly, the
monitoring process should identify current
practices or circumstancesthat, if any, could lead
toa failure of effective risk management in the
future.

Monitoring Best Practice

Each field trial should be inspected at least
twice over the course of the trial, but mare
frequent inspections are always preferable,
egpecially when the Permitted Party does
not have extensive experience conducting
trials ar when the GE plant in questian
raises novel challenges regarding
confinement.

_

10.1 | Preparation for the
Site Visit
Prior to conducting any assessment, the

members of the maonitoring team should review
and understand the following documents:

+ Guidelines for the Conduct of Confined Field
Trials of Regulated Genetically Engineered
Flantsin India

+ Standard Operating Procedures ar
performance standards implemented during
conduct of the field trial

* Termsand conditions of autharization
attachedtothe letter of permit

+  Any applicable prior monitoring reports

* Inthe case of monitoring of confined field
trial sites, monitoring teams should

familiarize themselves with the confined field
trial maps.

Monitoring Best Practice

The trial site map isone of the most
important documentsthat the maonitoring
team should have during their inspection of
a CFT. The team should ensure that the
map contains all the details required in the
permit approval letter

_
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In addition ta material for recording observa-
tions [i.e. checklists and/or monitoring forms),
accessories such asa measuring tape, digital
camera, sampling containers, etc. may

be required, depending on the audit activity

Afterthe Regulatory Authority has requested
monitaring, the leader of the monitoring team
or his authorized representative will contact the
Permitted Party, or Trial In-Charge, or Facility In-
Charge as appropriate, to schedule a site visit.
Follow-up monitaring to ascertain
implementation of recommendations and,/or
corrective actions arising from a previous site
visit may not require approval from the
Regulatory Autharity.

Depending on the nature of the field trial,
various pieces of evidence can help the monitor
verify that the Permitted Party is effectively
managing risks associated with the field trial:

+ Direct observation of the field trial site

+ Direct observation of the personnel asthey
carry out various activities

+ Official records maintained by the Permitted
Party pursuant to government-issued
Standard Operating Procedures

+ Unofficial crop management records
maintained during the trial

+  Any other operating procedures followed by
the Permitted Party

+ Personnel training materials and training
records

+ Interviews with personnel

10.2 | Document Inspection

A review of required compliance documentation
may be scheduled as a separate activity, but in
practice it is often comhbined with either a trial
site assessm ent ar a forage facility inspection.
The purpose of thisinspection is to verify
whether 1) copies of any relevant standard
operating procedures are available and current;
2] all required forms and reports have been
completed; and 2] copies of any mandatory
notifications[e.g., planting information

submission, harvest information submission,
accidental release infarmation) have been
transmitted tothe Permitted Party or Regulatory
Authority, as appropriate. The monitoring team
will wark with the Facility In-Charge or Trial In-
Charge to identify and review appropriate
records. Compliance documentation that should
be available for review may include:

1

Letter of permit autharizing conduct of the
confined field trial

Transport documentation [Record of
Transport] for shipments of regulated plant
material to, and between, field trial sites and
contained facilities

Storage facility documentation [Record of
Storage Record of Storage Inspection]

Current season docum entation [Record of
Planting; Record of Spatial 1solation and/or
records for other methods of reproductive
isolation)

Trial harves and/or termination
documentation [Record of
Harvest/Termination and Disposition)

Post-harvest management documentation
[Record of PostHarves Inspection)

Any records related to compliance or
corrective actions (Record of Corrective
Action)

10.3 [ Storage Facility Inspection

Regulated plant material may be gored either at
thetrial site [e.g., before planting or after
harves) or at fixed facilities, such as laboratories
or greenhouses. In either case, the inspection
should verify that sorage facilities meet the
minimum physical requirem ents stipulated in
any applicable regulations, guidelines ar S0P 5,
and that material management and monitoring
processes are in place and being followed. These
inspections may be perfarmed either priorto or
after regulated plant material hasheen shipped
or moved to the storage facility.

To prepare for a facility inspection, the Standard
Dperating Procedures (Chapter 5, Sections A and
B] should be reviewed. Any documents
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associated with the autharized activity including
the following may also be reviewed:

+ Recordsof Transport
+ Recordsof Storage Inspection and Inventory

+ Containment requirements specific to the
facility, building, or location to be inspected

Theinspection should confirm that the following
requirements have been met:

1. Regulated plant material is appropriately
labelled and stored separately from any
conventional seed or plant material in a fully
enclosed, lockable space [e.g., boxes,
almirahs, cabinets, closet, etc))

2. Regulated plant material is stored in
appropriately labeled containers that will
prevent the inadvertent release orloss of the
material

2. Accesstostorage areasislimited to
authorized personnel and there must be
evidence of some active access control
gystem

4. Areasor units designated for storage of
regulated plant material mug be cleaned
priorto, and immediately following, the
period of storage, and there should be
records documenting these activities

5. The starage area is clearly marked as
containing regulated plant material, and used
exclusively for that purpose

6. All regulated plant material in storage is
recorded on an inventary record, which also
records all additions to, or removals from
storage

7. Storage facilities are checked regularly to
ensure they are secure, free of any wadge,
anim al pests, or debrig and that material
packaging or labelling hasnot been
compromised, and this activity should be
documented on records of storage inspection
completed at leag ance every four weeks.

Any failure to follow the above requirements
should be noted in the inspection report. Such
failures may indicate existing compliance issues
or potential future compliance issues.

£)

10.4 | CFT Site Inspections

Risk assessors evaluate confined field trial
applications and determine permit conditions
that the Permitted Party mus follow in order to
be granted approval for the trial. CFT permits
include detailed information regarding
procedures to ensure that the regulated plant
material iz confined at the trial site, as well as
prescribed methods for final disposition of the
regulated plant material. The goal of permit
conditionsisto provide for the management of
the trial so that regulated plant material will not
persig in the environment or co-mingle with
food ar feed. To prepare for a facility inspection,
the monitaring team should review the Standard
Dperating Procedures (Chapter &), Before con-
ductingthe ingpection, the team must review
any documents associated with the authorized
activity, including

+ The official copy of the authorized permit

O Monitors should be familiar with the
identity of the regulated plant material
described in the permit. COnly plant
material described in the permit may be
planted at the field trial site.

O Checktherelease or planting date
specified in the permit to confirm that the
inspection is occurring within the period
described for the field trial.

+ Any permit conditionsthat have been
approved by the risk assessors.
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+ Any standard operating procedures and other
protocaols that have been proposed by the
Permitted Party and approved by the rigk
assess0rs.

O Familiarize yourself with the experimental
design.

O lIdentify all ofthe confinement measures
that will be usad in the course of the field
trial and how they will be maintained.

O Understand how any regulated plant
material will be digposed at the end of
the trial.

Duringthe inspection, the monitoring team
should review any field manuals or notebooks
that have been prepared by the Permitted Party
toguide or record day-to-day activities at the
trial site and ensure that all activities comply
with the permit requirem ents. The team should
verify that the activitiesrecorded in the note-
books have actually taken place.

While monitoring of the trial site may occur at
any time, the following times are the most useful
times from a risk management perspective:

+ Prior to authorization —to verify the physical
surroundings and whetherthere are any
circumstancesthat may be of special concern
(e.g., proximity of protected hahitats and/or
endangered species, proximity of cultivated
fields of the same plant species; ownership
and/or contral of the trial site and surroun -
ding isolation area)

+ During planting —to verify material manage-
ment procedures, cleaning of any equipm ent
or implements used for planting, and dis-
position [e.g., destruction ortransport back
to storage facility] of any remaining plant
material are in accardance with the prescri-
bed procedures.

+ During the period of crop floweringand
prior to seed set —this isthe most critical
stage to verify if a method of reproductive
isolation has been properly implemented, if
appropriate monitoring activities are being
carried out and documented, and ifthere are
any conditionslikely to result in a breach of
reproductive isalation

+ During harvest or trial termination —to
verify cleaning of any equipment orimple-
ments used for harvest or trial termination,
the disposition of any harveged materials,
and the destruction of any residual plant
material remaining on the trial site [e.g,,
burning, chemical treatment, deep burial,
soil incorporation)

+ During the post-harvest period —to verify if
the area under post-harvest restrictions
is free of prohibited plants and if appropriate
monitoring activities are being performed
and documented

10.5 | Specific Considerations in
Different Phases

Specific considerations for maonitoring conducted
during different phases of confined field trial
performance are briefly discussed below.

Site Location

All four corners of each trial site must be clearly
marked with physical landmarks suitable to
permit identification of the trial site during both
the current growing season and during any
period of m andated post-harvest land use
regriction. Canfirm that the physical location of
thetrial site isactually the site identified on the
map andthat the sz ofthe trial isnolarger
than the size specified in the permit approval
letter.

Reproductive Isolation

Regulated GE plantsin the CFT mus be
reproductively isolated from any neighboring
sexually compatible plants by the isalation
method described in the trial protocol and
stipulated underthe terms and conditions of
authorization. A single field trial dte mud be
reproductively isolated in its entirety by at least
one continuous method of reproductive
isalatian.

Spatial Isolation

Spatial isolation isthe standard method used for
ensuring reproductive isolation of plantsin the
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Monitoring Best Practice

The monitoring team should use
photographsin the course of the inspection
torecord management practices used at

the site, to verify the layout of the site, and
to docu-ment possible compliance problems,
egpecially when a verbal account would
beinadequate.

_

CFT. All plants in the trial (e g, regulated GE
plants and any non-regulated plants used as
checks ar controls or in border rows) mug be
separated from other related species by the
minimum isolation distance egtablished by regu-
latory authorities in the terms and conditions of
authorization. Site inspections should confirm
the following requirements related to spatial
isalation:

+ The spatial isolation distance mug be ofthe
required distance for the plant species
undergoingthe trial, and it must be continu-
ousand completely enclose the confined trial

+ The spatial isolation distance should be free
of any prohibited plant s If prohibited plants
are present, they mug be rem oved prior to
flowering otherwise this will be treated as a
breach of reproductive isolation

+ Recordsof monitoring of the spatial isolation
distance should be available for review by the
monitaring teams. These records should
confirm that monitoring for prohibited plants
within the isolation distance was performed
at the required intervals and they should
detail the occurrence and disposition [destru-
ction by approved methods) of any prohibi-
ted plants found during routine monitoring

Temporal Isolation

with this method of reproductive isolation, the

GE plantsin the trial and any sexually compatible

plants in the vicinity cannot be in flower at the

same time. The monitaring team must therefare

verify the following:

+ The locations of any neighboring fields conta-
iningthe same or a sexually com patible crop
must match what is shown an the trial map.

+ The flowering £atus ofthe GE plantsand
sexually compatible plantsin neighboring
fieldsis being monitored by the Trial In-
charge asrequired by the permit conditions
and recorded in the Record of Reproductive
|solatian.

+ The GE plants and sexually compatible
plants in neighboring fields are not flowering
concurrently.

Bagging or Removal of Floral Structures

It is eszential that these methods of
reproductive isalation be performed completely,
priorto pallen shedding by the GE plants. The
monitar-ing team must verify the following:

+ Field warkers have been properly trained in
gither flower bagging ar rem aval.

+ Flower bagging orremoval hasbeen
accomplished completely, with no overlooked
plants or flawers,

+ The Trial In-charge hasrecorded in the
Record of Reproductive |solation the dates
when bagging or lower removal activity
occurred and dates when the trial was moni-
tored for flower emergence.

Pollen Trap Rows

For pallen trap rowsto be an effective means of
reproductive isalation, the plantsin the trap
rows mug be carefully maintained throughout
the growing season. The monitoring team must
verify the following:

+ The plantsin trap rows must be planted at an
appropriate digance from the GE plants
and at £100 same density asthe GE plants, as
required by the permit conditions.

+ The plantsin trap rows must be maintained
in a healthy condition, so that flower produc-
tion will be adequate to attract pollinators.

+ The paollen trap plants must be flowering at
the sametime asthe GE plants.

+ The Trial In-charge isrecording all monitoring

activity performed on the pollen trap plants
in the Record of Reproductive |solation.

Early Termination
Although early termination isa relatively simple
process, proper timingisofthe essence when
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early termination isused for reproductive

isalation. The manitoring team must verify the

following:

+ The Trial In-charge isregularly monitaring the
growth of the plants in the trial to ensure
that the plants will not lower prematurely.

+ All GE plants are degtroyed in the termination
process

+ The Trial In-charge isrecording all monitoring
activity performed on the CFT to prepare far
early termination in the Record of
Reproductive Isolation.

Termination, Harvest and Disposition

Af thetermination of the CFT, either at harvest
or for any reason prior to harved, site visits
should confirm that the following requirements
have been met:

+ All equipment and tools used to harvest the
trial site must be cleaned and free of GE plant
material befare entering the trial site.

+ Following harved, all equipment and tools
used mus be cleaned on the trial site prior to
remaval in order to eliminate the unintended
transport of regulated material from the trial
site. Acceptable methods of cleaninginclude
hand cleaning, compressad air, vacuuming,
and high-pressure water Any plant material
recovered must be rendered non-viable by
burning or burial on the trial site

+ All GE plant material harvested from atrial
site and retained for future use mud be
transported from the trial dite in approved,
appropriately labelled containers, and in
accordance with the SOP for the Transport of
Regulated Genetically Engineered Plant
haterial. Mo harveged material may be

Monitoring Best Practice

Itiscrucial that trial termination and
harves processes are monitored. It is
during thess periods when there is the
greatest risk that GE plant material could be
mishandled and either escape from the trial
site ar enter the food/ feed supply.

—

retained without prior authorization by the
Regulatory Authaority

+ Recordsof harves ftermination should be
available for review by the maonitoring team.
These records should detail the disposition of
all harvested plant material, the cleaning of
all equipment and tools used during
harvegt/termination, and the destruction [hby
approved methods] of all residual plant
material on the trial site including any plant
material from border rows

Post-Harvest Period

All confined field trial sites are subject to a
mandatory period of post-harvest land use
regriction. The duration of this period is crop-
specific and determined by the RCGM/GEAL,
and gipulated in the terms and conditions of
authorization. The post- harves inspection
primarily addresses control of regulated GE plant
material following harvest, the condition of the
field site after harvest, and monitoring forthe
presence of valunteer plantsin the trial site, and
control for gandard release permits and
notifications. To prepare for a facility inspection,
the monitaring team should review the Standard
Dperating Procedures (Chapter 2]

honitoring during the post-harvest period
should include

* Processing, storage, and transport/shipping
of harveged material

+ Devitalization and disposition of regulated
plant material

+ Site condition following harved
+ Sitemarkers
+ “Yolunteer monitoring and control

+ Harvest and processing equipment cleaning

During post-harvest monitoring the maonitoring
team should ask questions based on the permit
conditions and any authorized standard
operating procedures or protocols. As always,
the goal of the permit conditions and any
additional 50Ps are to create a risk management
system which ensuresthat the regulated plant
material will not persist in the environment or
co-mingle in food and feed. Site inspections
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during the post-harvest period should confirm
that the following requirements have been met:

+ The monitoring team should confirm whether
post-harvest land use restrictions apply only
tothetrial site proper, or ifthey also include
the spatial i=olation distance [aswould bethe
casein the event of a breach of reproductive
isolation during the prior growing season).

* The field trial site should be marked
according tothe trial protocol. The four
corners of each trial ste mug be maintained
with physical landmarks suitable to permit
identification of the trial site during the
mandated period of post-harvest land use
regriction [e.g. fence post, PWC piping).

+ During the entire post-harvest period, the
land under post-harvest regrictions must be
maintained free of prohibited plants. I
prohibited plants are present, they mug be
removed prior to flowering.

+ Recordsof monitoring of the post-harvest
area should be available for review by the
monitaring teams. These records should
confirm that monitaring for prohibited plants
within the pog-harved area was performed
at the required intervals and they should
detail the occurrence and disposition
[destruction by approved methods) of any
prohibited plants found during routine
rmanitaring.

10.6 | Completing the
Monitoring Report

Upon completion of the facility and/or site visit,
the monitaring team should have a closing
meeting with the Permitted Party, Trial In-Charge
and/or Facility In-Charge [as appropriate] to
present the findings and conclusions, so they are
understood and acknowledged by the Permitted
Party, Trial In-Charge and,/or Facility In-Charge,
and to agree, if appropriate, on any corrective
actionsthat may be necessary to bringthe
confined field trial into full compliance. Minutes
ofthe meeting, including records of attendance,
should be noted in the monitoring report. Any
differences of opinion regarding the inspectian
findings and/or conclusions between the

monitaring teams and the Trial In- Charge should
be discussed and if possible resolved. Ifthese
areirresolvable, the divergent opinions should
be recorded.

To ensure that the report is complete and
accurate, the monitor may include a variety of
infarmatiaon:

+ Documents maintained by the Permitted
Party and Trial In-Charge

+ Photographs of plants, labels, buffer zones,
storage facilities, and equipment

+ Annotated sketches, when photographs are
not availahle

+ Referencestothe trial site map or GPS
coordinates, as appropriate

10.7 | Documenting and
Reporting Risk
Management Failure

The maonitoring report should fully and
accurately describe any instances of risk
management failure. The following pieces of
information should be included in the report:

+ A description of management failure,
including an explanation of how the failure
occurred

+ The location, date, and time of the failure

+ Thenames and roles of any persons invalved
in the failure

+ A description of any corrective actionstaken
or preventative measures suggested by the
Permitted Party

+ Other observations, asappropriate

Mot all risk management failures are of equal
significance, and certain failures may have more
serious consequences than others Monitars
should take specific note of any circumstances
indicating that any of the following failures have
occurred or are likely to ocour:

+ Yolunteersofthe regulated plant in a field of
non—+egulated plants of the same species

+ Regulated plants found persiging outside the
trial site

+ Regulated plantshbeing used as food or feed
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+ Regulated plantsheing handled in a way that
could enable the commingling of the plants
with food or feed

+ Large spills or unintended releases of
regulated plant material

+ Regulated plant material being stored under
circumstances where loss of the material or
commingling with non-regulated material is
likely

The monitoring team should complete the mani-
taring report and send copies of this report to
the Regulatory Authority, the monitoring body
[e.g, MEC, SBCC, DLC) and the Permitted Party.
Prompt and accurate reporting by the monita-
ringteamsisrequired to enable the Regulatory
Authority to respond without delay to cases of
non-campliance or violations For casesthat
require immediate attention [i.e, situations of
actual orimminent accidental release of regula-

ted plant material], the head of monitaring team
will notify Regulatory Authoritiesimmediately
by telephone and postively within 24 hours in
writing. Regulatory Authorities will advise the
monitaring team on the appropriate course of
remedial action. Upon receipt of the instructions
from Regulatory Authorities, the monitoring
team will communicate both verbally and

in writing within 24 hours tothe Trial In<Charge
[ar Facility In-Charge) and the Permitted Party

A Record of Carrective Action, detailingthe
inci-dent and the corrective action taken, isto
beinitiated by the Permitted Party, Trial In-
Charge or Facility In-Charge. In the event of any
noncon-formities requiring immediate corrective
action, the monitoring team leader should
arrange atime for a follow-up site visit to
confirm that the necessary actions have been
implemented.
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Non-compliance and Corrective Action

11.1 | Failure to Implement
Prescribed Risk
Management Measures

The complexity of planning, establishing, mana-
ging, and terminating a confined field trial is
compounded by the fact that a CFTisboth a
scientific experiment and a series of rigorously
regulated activities. Asan experiment, the trial
must meet the gandards of any piece of
research: scientifically meaningful hypothesisg
treatments and experimental conditions design -
edtotes the hypothesis, and valid contrals

Some of the regulatory lapses discovered during
the monitoring process will be minor and easily
corrected, such asa missing piece of information
on a signpost, or they may indicate a fundamen-
tal failure of confinem ent af the trial, such as
allowing the regulated GE plant to escape into
the environment or food supply.

The job ofthe monitoring team istwofold: (1)
the identification of possible failures of regula-
tory compliance and [2) the detection of lesser
problemsin the execution of the trial that may,
left uncorrected, lead to more significant prob-
lems, including regulatary infractions or even a
breach oftrial confinement. With sach visit toa
confined field trial, the manitoring team must be
prepared to exercise this dual rale.

f

11.2 | Recommending
Appropriate Corrective
Measures

Duringthe course of a site inspection, the
monitaring team may identify a risk
management lapse. When thishappens, the
team must be ready to advise the Trial In-Charge
asto how to remediate the problem. The goal of
remediation isto restore confinement ofthe
field trial, but each CFT isunique, and it is

impossible for the monitoring team to anticipate
every possible risk management failure and how
toremediate it. Instead monitors must be well-
versed in the full range of appropriate and
effective risk management measures for CFTs, s0
when faced with alapse, the team will be able to
identify remedial actions that have a reasonahle

Monitoring Best Practice

Before recommending a corrective action,
team members should discussthe matter
among themselves and with the Trial
In-Charge to determine which action has
the greatest likelihood of success.

_

likelihood of quickly and effectively carrecting
the lapse. The ahility of the monitoring team to
regpond toinstances of non-compliance
appropriately, given the unigue circum gances of
a particular CFT, will develop overtime. Tahle 2
provides examples of appropriate remediation
for specific risk management lapses. Monitoring
teams should use these examples as guidance
and not asa lig of the only or the best carrective
actionsto recommend.

one of most im portant goals for CFT monitoring
is to detect minor lapsesin risk management
and correct them bhefare they impact the
confinement afthe trial. The carrective actions
ligedin the table above should serve as a
reminder tothe manitoring team that when rigk
management gystems fail tothe extent that

Monitoring Best Practice

Identifying and remediating small problems
before they become hig ones isthe best way
to help avoid these costly outcomes and to
maintain the public's trust in the regulatory
system.

_
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Table 2:
Examples of Risk Management Lapses and Appropriate Remedial Actions

Lapse in
Risk Management

Storage area is not secure

Appropriate Correction
or Remediation

Lock the storage area.

Comments

Storage of GE Plant Material

Storage containers are
notlabelled ar are improperhy
labelled.

“Werify the identity of the material
in the container and place proper
labels on the container.

If the identity of the material can
not be determined, it may need to be
destroyed.

GE plant material has spilled from
staorage containers or containers
are leaking

Recover spilled material; destroy or
return material to container, as
appropriate.

CFT hasnot been authorized by
the RCGM/GEAL

If the spill occurs outdoors, the spill
site must be monitored for volunteers,

Trial Site Confinement and Re productive

Destray the GE plants
imrmediately

Isolation

Inform the RCGM ASEAC 50 thata
post- destruction monitaring plan
can be created.

Inaafficientisolation distance;
GE crop has notyet flowered

M v e dte markers toinclude a
greater isolation distance
appropriate far the crop.

If alarger isolation distance
cannot be established and if
other isolation measires cannot

Implement other isolation methods
such a flower bagging or detasseling.

be used effectively, the trial may need to
be terminated.

Prohibited plants have been
found within the trial Ste;
plantshave notyet flowered

Destray plants immediatehy

U se disposition meth ods prescribed by
permit approval letter

Prohibited plants have been found
within the isolation distance;
plantshave notyet flowered

Destray plants immediatehy

U se disposition methods
prescribed by permit approval
letter

Guard,Border rowsare not fully
filled with plants
reasure s

Establish anisolation distance
appropriate far the crop species

If anisolation distance cannot be
established and if other isolation can not
be used effectively, the trial may need to
be terminated.

Guard,Border rowsare not
flowering co-synch ronously with
the GE plants

Establish anisolation distance
appropriate far the crop species

If anisolation distance cannot be
established and if other isolation
measures cannot be used effectively, the
trial may need to be terminated.

Bags covering male flowers ar
rmale lower parts are torn ar
missing

trial may need to

Replace bags.
Establish an isolation distance
appropriate far the crop species

If anisolation distance cannot be
established and if other isolation
measures cannot be used effectively, the
be terminated.

Early crop destruction is the
rmethod of reproductive
isalation, but there are flowers
on the GE plants

Establish anisolation distance
appropriate far the crop species

If anisolation distance cannot be
established and if other isolation
measures cannot be used effect v ely,
the trial may need to be terminated.

Temparal isolation has
failed—GE plants are flowering
at the same time as crops of
the same species within the
isolation distance

Establish anisolation distance
appropriate far the crop species

If anisolation distance cannot be
established and if other isolation
measures cannot be used
effectively, the trial may need to
be terminated.

Detasseling /deflowering has
failed—GE plants with flowers
are found

Establish anisolation distance
appropriate far the crop species

If anisolation distance cannot be
established and if other isolation
measures cannot be used effect el
the trial may need to be terminated.

Required security measures, such
as fencing, are either missing,
damaged, or improperly used

Security measuresmustbe brought
into compliance with the termsin
the permit authorization letter
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Lapse in

Risk Management or Remediation

Disposal site does not meet
requirermnents in permit approval

letter create new ste

Spills of GE plant material ]

during disposal spilled material

Prohibited plants are found ]
within the restricted area; plants
have not flowered

Prohibited plants are found ]
within the restricted area; they
have been allowed to set seed

Required recordsare misdang
completely or crucial pieces
ofinfarmation are missing from
existing records

required records

Appropriate Correction

Disposal of GE Plant Material

Stop disposal activities. M odify
site to meet requirernents or

Recover and properly disposed of

= |f the goill occurs outside, and
the material cannot be
recovered, the spill dte must be
monitared for volunteers.

Post-Harvest Site Management

Destray plants immediately and
digpose of plant material accarding
to the permit approval letter

Destray plants immediately and
digpose of plant material accarding
to the permit approval letter

= Extend post-haryest monitoring
ta rmonitar the site for
volunteers and destroy them

Record Keeping

properly incorporated in the

Comments

reproductive isalation is compromised, the
Permitted Party may not only incur significant
financial coststo remediate the situation, but
may also lose the opportunity to collect data
from the CFT, should it be decided that the CFT
must be prematurely terminated.

11.3 [ Post-Inspection Activities
for the Monitoring Team

The monitoring team'sreport must include a lig
of all lapses in risk management systems that
were noted during the inspection. Whenever
the team recommends or requires remediation
or carrective actions, they should provide a

Monitoring Best Practice

The team should ask the RCGM/GEAC for
guidance in dealing with specific types of
lapses, for example, those with the potential
to significantly undermine confinement ar
lapse for which there are a variety of possi-
ble carrective measures.

ﬁ

deadline by which time the actions are to he
completed. Administrative matters should be
corrected quickly, and may even be corrected
during the course of the inspection, in which
cazse theteam should note the correction in the
report. For lapses that may comprom ise effec-
tive confinement of the CFT, the team should
recommend measures which, in the team's hesg
judgment, will prevent escape of the GE plant
into the environment or food supply The team's
report should, for each lapse of risk manage-
ment, indicate which corrective measures were
prescribed during the visit, whether it im pacted
confinement, and what deadlines were given to
the Trial In-Charge to implement all the
EEET=E

Before leaving the CFT site, the team should
provide a copy of the report, when possible, but
at aminimum, the Trial In-Charge should be
presented with a list of the corrective measures
recommended and the associated deadlines.
The team should note on the lig any corrective
measures that were implem ented during the
Site wisit.
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Monitoring Best Practice

hembers of the team should decide upon a
method toindicate their acknowledzement
of a completed corrective action. For
example, the team leader may sign or initial
individual items, and also date each
signature.

—

The Trial In-Charge should be encouraged to ask
guestions during the inspection and also during
the review of corrective actionsto be taken.

The team should ensure that the Trial In-Charge
knows exactly what actions need to be taken and
why, sothat the inspection becomes a learning

process for the Trial In-Charge and a means
to prevent similar lapse from occurring in the
future.

11.4 | Subsequent Visits to
Ensure Corrective
Measures Are Taken

Afterthe ingpection, the team should discuss
the most effective timesto return tothe site to
verify that all corrective measures have been
implemented and that the CFTis fully in compli-
ance with the terms of the permit approval
letter.
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Appendix - |
Proforma Confined Field Trial Inspection Report

Parts A - H of this report should be completed for each site location. Additional copies of Part B of this form can be completed in cases
where there is more than a single confined field trial site at a given trial site location.

A copy of this completed report should be submitted to the Regulatory Authority (RCGM/GEAC), the relevant monitoring body
(MEC, SBCC, DLC), and the Permitted Party WITHIN FIVE (5) DAYS of the site visit.

In the event of any compliance infraction discovered during a site visit that results in an accidental release of regulated genetically
engineered plant material, Regulatory Authorities will be notified immediately by telephone and in writing within 24 hours.
Regulatory Authorities will advise on the necessary corrective actions to be implemented and a Record of Corrective Action, detailing
the incident and the corrective action taken, is to be initiated by the Permitted Part, Trial In-Charge or Facility In-Charge and provided
to the Monitoring Team. Upon completion of the corrective action, copies of the Record of Corrective Action will be forwarded to
the Regulatory Authority and the Permitted Party.

Last Name First Name Ml
Company/Organization Contact Telephone
Facsimile Electronic Mail Address

TRIAL IN-CHARGE OR FACILITY IN-CHARGE

Last Name First Name Ml
Company/Organization Contact Telephone
Facsimile Electronic Mail Address

Legal or Descriptive Land Location of Trial Site:

Crop Planted at Trial Site
[ cotton [ BrinjaL [Jother (list)
Date of sowing

Timing of the Inspection and Stage of Crop Development

] At planting [ Vegetative, pre-flowering [ Flowering

[ After flowering [ At harvest [ post-harvest

Copies of inspection reports at various stages be made available to monitoring teams for all subsequent inspections.

1. | Are physical landmarks (PVC piping, fence post, etc.) at located each corner of the trial site? [Ives Ino

2. | Do measurements of the trial size match information on the trial site map? [ves no

3. | Distance to the nearest cultivated fields of the same plant speciesas the plants in the confined field trial: Meters

4. | Distance to the nearest cultivated crop of any kind: Meters

5. | Is the trial site, including the spatial isolation distance, under the control of the Trial In-Charge and/or Permitted Party? [ves Ono

6. | Isthere a Notice Board at the trial site indicating the purpose and duration of the confined field trials conducted at the trial site [ves Ono
and the authorization under which the confined field trials were approved?

7. | Is there a bound log book including the name, address and affiliation of all personnel who have entered the trial site? [ves Ono

8. | Was planting/harvesting equipment/implements cleaned in appropriate manner prior to, and after, use on the trial site? [Ives OIno

9. | Event(s) planted at the trial site (attach list if necessary)
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Method of Reproductive Isolation
[ spatial Isolation [ other (list)

1. | Do measurements confirm that the trial site has the appropriate isolation distance? (cotton: [Ives [INo
50 m; brinjal: 300 m; etc)

2. | Is the isolation distance free of any prohibited plants? (e.g., plants of any species sexually [ves [INo
compatible with the regulated plants)

3. | Is there a written Record of Spatial Isolation? ves CNo

4. | Does the Record of Spatial Isolation confirm that monitoring of the isolation distance has [ves [INo
been performed at the required intervals? (see Letter of Permit from Regulatory Authority)

5. | Were growth stages of the trial plants, including any prohibited plants observed in the [INo
isolation distance, recorded? Yes

6. | If records indicate that prohibited plants have been removed from the isolation distance [ves [INo [INA
during routine monitoring, do they also indicate themethod of destruction, and was this
appropriate?

7. | Have there been any prior instances of non-compliance during the current growing season? | []Yes [INo

8. | If the answer to C.7 was YES, was a Record of Corrective Action initiated and were the [dYes [ONo CINA
necessary actions implemented?

Only Complete If Regulated Plant Material Is In Storage At This Location

[J Regulated plant material is stored at this location

1. | Is the regulated plant material stored separately from conventional seeds in a fully enclosed, | []Yes [INo
lockable space? (e.g., boxes, almirahs, cabinets, closet etc)

2. | Isthe storage area clearly labelled as containing regulated plant material and is it used exclusively | []Yes [INo
for that purpose?

3. | If multiple regulated articles are in storage, are they within separate, sealed containers? [Jves CINo
4. | Is the storage area clean and free of any waste or debris? [ Yes CINo
5. | Is there a Record of Inventory that details all of the regulated plant material in storage and any | []Yes [INo

additions to, or removals from, storage?

6. | Based on a sampling of entries from the Record of Inventory, is there a correlation between the | []Yes [INo
physical presence of an inventory item andthe Record of Inventory?

7. | Is there a Record of Storage Inspection? [ Yes [INo

8. | If it exists, does the Record of Storage Inspection confirm that the storage location has been | []yes [INo
inspected at least once per month?

9. | Have there been any prior instances of non-compliance during the current year? [Ives [INo

10. | If the answer to D.9 was YES, was a Record of Corrective Action initiated and were the necessary | []Yes [INo CINnA
actions implemented?
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Only Complete If This Is A Prior-Year Trial Site Under Post-Harvest Restrictions

[ Prior-year trial site(s) under post-harvest land use restrictions at this location

1. | Is the post-harvest trial site clearly marked with physical landmarks at each corner? [Cves [INo

2. | Does the post-harvest area under restriction include only the trial site proper? (If not, it also | []Yes [INo
includes the spatial isolation distance)

3. | Does the Trial In-charge (or Permitted Party) have control of the entire area under post-harvest | []Yes [INo
land use restrictions?

4. | Isthe post-harvest trial site being managed in a way that enables the identification of volunteers, | []Yes [INo
or other prohibited plants, and theirdestruction?

5. | Is there a Record of Post-Harvest Monitoring? ves CINo

6. | If it exists, does the Record of Post-Harvest Monitoring confirm that the post-harvest trial site | []Yes [INo
has been monitored at least once every four weeks for the presence of prohibited plants?

7. | If records indicate that prohibited plants have been removed from the post-harvest site during | []Yes [INo CINA
routine monitoring, do they also indicate themethod of destruction, and was this appropriate?

8. | Have there been any prior instances of non-compliance during the current post-harvest period? | []Yes [INo

9. | If the answer to E.8 was YES, was a Record of Corrective Action initiated and were the necessary | []Yes [INo CINA
actions implemented?

1. | Are copies of SOPs and related records readily accessible and up-to-date for this trial site location? [CYes [INo
2. | Is acopy of the letter of permit for all events planted att this trial location readily accessible? [JYes [OINo
3. | Are the Record of Transport documents complete? [ Yes CINo
4. | Has a Record of Planting and a trial site map been completed? [ Yes CINo
5. Have the Record of Planting and trial site map been forwarded to the Regulatory Authority? [CYes [INo

Summarize :-

e any discussions with the Trial In-charge or other Personnel,

¢ feedback on the SOPs maintened

¢ any recommended corrective actions and

e any other pertinent details/ observations.
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Please indicate one of the following categories of inspection status

[J No compliance deviations, all documentation in order.

Field trial conducted in accordance with SOPs for Confined Field Trials of Regulated Genetically Engineered Plants and the Compliance
Documentation was up-to-date.
* No actions required

[J No compliance deviations, but with documentation deficiencies.

Field trial conducted in accordance with SOPs for Confined Field Trials of Regulated Genetically Engineered Plants, BUT the
Compliance Documentation was not up-to-date.

e Instruct the Trial In-charge on actions needed to update the Compliance Documentation or other records

* Make a note to verify any corrective actions during the next site inspection

[J Compliance deviations, but no documentation deficiencies.

¢ Field trial NOT conducted in accordance with SOPs for Confined Field Trials of Regulated Genetically Engineered Plants BUT the
Compliance Documentation was up-to-date.

¢ Request a Record of Corrective Action be initiated and consult with the Trial In-charge on the appropriate corrective actions to
be taken. In the event of any accidental release, notify the Regulatory Authority immediately by telephone and in writing within
24 hours.

¢ Schedule a follow-up inspection as soon as practical to verify that appropriate corrective actions have been implemented.

¢ |f the nature of the infraction is such that destruction of the trial site is warranted, consult with the Regulatory Authority prior to
instigating this action

[J Compliance deviations AND documentation deficiencies.

Field trial NOT conducted in accordance with SOPs for Confined Field Trials of Regulated Genetically Engineered Plants AND the
Compliance Documentation was not up-to-date.

* Request a Record of Corrective Action be initiated and consult with the Trial In-charge on the appropriate corrective actions to
be taken. In the event of any accidental release, notify the Regulatory Authority immediately by telephone and in writing within
24 hours.

e Instruct the Trial In-charge on actions needed to update the Compliance Documentation or other records.

¢ Schedule a follow-up inspection as soon as practical to verify that appropriate corrective actions have been implemented.

¢ If the nature of the infraction is such that destruction of the trial site is warranted, consult with the Regulatory Authority prior to
instigating this action

PART I: Monitoring Team VERIFICATION

This activity has been carried out to assess compliance with the Guidelines for the Conduct of Confined Field
Trials of Regulated Genetically Engineered Plants in India and related Standard Operating Procedures. By my
signature, below, | attest that the information contained herein is accurate and complete to the best of my
knowledge and belief.

Names and Designation of Monitoring Team Signature and date
LEADER :
Members: 1. 3.

2 4,

Monitoring Confined Field Trials of Regulated, Genetically Engineered (GE) Plants

45



Appendix - 1l

Glossary

Accidental Release

Any release of a regulated GE seed, whole plant, or plant part that is not in compliance with the terms
and conditions of authorization. Accidental release also includes the spillage, theft, or encroachment by
unauthorized persons of regulated GE plant material during transportation, storage within a contained facility,
or during any other activity associated with the conduct of a confined field trial. Any accidental release shall
be subject to risk assessment, and any necessary corrective actions shall be at the cost of the applicant or
Permitted Party.

Anthesis

The flowering period of a plant, from the opening of the flower bud.

Applicant

The Applicant must be a permanent resident of India or must designate an Authorized Signatory (AS) who is
a permanent resident of India. Where an AS is used, there must be a formal, legal agreement indicating the
AS is acting on behalf of the Applicant and both under the jurisdiction of any Court of Law of India. A copy of
this agreement must be submitted to the Regulatory Authorities along with the confined field trial application.
The Applicant need not be the breeder/developer or owner of the regulated plant, in which case a signed
statement is required from the breeder/developer or owner authorizing representation by the Applicant or
the designated AS. All correspondence with respect to the application for a confined field trial, including the
notification of authorization, will be addressed to the Applicant, or when appropriate, the AS.

Application

An application is the information/data package in prescribed format submitted for each regulated genetically
engineered event intended for cultivation in a confined field trial. Multiple events of a single plant species may
be included in a single application provided they have been transformed with the same construct. Applicants
must use the “Application for Confined Field Trials” form to complete an application.

Authorization

A letter of intent or permit issued by the Regulatory Authority (RCGM or GEAC) to conduct any research
experiment on GE plants under specified terms and conditions.

Breach

Any contravention or violation of any term and/or condition of authorization of a confined field trial will be
considered a breach under these Guidelines.
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Construct

An engineered DNA fragment containing, but not limited to, the DNA sequences to be integrated into the
genome of the target plant.

Confined Field Trial

A CFT is a field experiment of growing a regulated, GE plant in the environment under specific terms and
conditions that are intended to mitigate the establishment and spread of the plant. A single confined field
trial may be comprised of one or more events of a single plant species that are subject to the same terms
and conditions of confinement which include, but are not limited to, reproductive isolation, site monitoring,
and post-harvest land use restrictions. It is understood that the experimental plant/species/varieties/hybrids
grown in confined trials are those that have yet to receive regulatory approval for environmental release
from GEAC. This confinement is also to be understood in terms of confinement of a particular GE plant in a
particular region, state, village or a research form of the Permitted Party and is not accessible by other parts
of the country in environmental terms.

Embodied in this definition of confinement are three important considerations. Firstly, confined field trials are
typically carried out on a small scale, usually to a maximum of one hectare (ha). There may be exceptions to
this, e.g., the cultivation of larger areas so that sufficient plant material may be harvested for livestock feeding
trials. Secondly, a confined trial is an experimental activity conducted to collect data on potential biosafety
impacts. The collection of such field trial data is a prerequisite for safety assessment of the GE crop under
evaluation. Additionally, field trials are carried out to produce sufficient plant material so that the developer
can undertake research to address the information and data requirements for livestock feed and human food
safety assessments.

Finally, the trial is conducted under conditions known to mitigate:

1. Pollen- or seed-mediated dissemination of the experimental plant.
2. Persistence of the GE plant or its progeny in the environment, and;
3. Introduction of the GE plant or plant products into the human food or livestock feed pathways.

As it is generally used within this document, “confinement” of a field trial refers to reproductive isolation, but
depending on circumstances, may also include some degree of physical isolation. On a case-by-case basis,
specific methods of physical confinement may also be advisable to prevent herbivory of the destruction of
plant material by foraging animals, or the unauthorized harvest or removal of plant material by humans.

Contained Conditions

Contained conditions refer to work with GE organisms with contained facilities, such as a laboratory, a
greenhouse, a nethouse, and areas used for the storage and handling of experimental GE organisms. Under
contained conditionsthereisa physical barrier or barriers that contain material under research and development
so there is virtually no direct contact of viable GE organisms with the environment. Activities carried out within
such contained facilities are generally performed subject to specific biosafety guidelines and under specified
levels of containment as detailed in Guidelines for Research in Transgenic Plants, 1998, wherein three different
categories of containment levels have been defined for genetic engineering experiments on plants. These
guidelines are primarily based on guidelines on containment issued by OECD.

Early termination
Any termination of a confined field trial before the anticipated completion date.
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Event

A genotype produced from the transformation of a single plant species using a specific genetic construct. For
example, two lines of the same plant species transformed with the same or different constructs constitute two
events.

Facility In-charge
The person designated by the Permitted Party as responsible for the storage (before or at planting, during
planting and after harvest) of regulated, genetically engineered plant material.

Genetic Engineering

The technique by which heritable material, which does not usually occur or will not occur naturally in the
organism or cell concerned, generated outside the organism or the cell is inserted into said cell or organism.
It shall also mean the formation of new combinations of genetic material by incorporation of a cell into a host
cell, where they occur naturally (self- cloning) as well as modification of an organism or in a cell by deletion and
removal of parts of the heritable material.

Isolation distance

A mandated distance used to spatially separate a confined field trial from the nearest plant of the same or
any sexually compatible species. Minimum spatial isolation distances vary depending on the reproductive
biology of the plant species, and minimum distances for a number of plant species have been established by
the RCGM/GEAC.

Permitted Party

The Applicant or designated AS will be considered the ‘Permitted Party’ for the purposes of authorization and
is the person who shall accept responsibility for compliance with the terms and conditions of the permit. The
‘Permitted Party’ may designate a Trial In-Charge, who will be responsible for ensuring compliance with the
requirements of authorization as specified by the Regulatory Authority.

Physical landmarks

Landmarks used to identify or designate boundaries of a confined field trial site (e.g., telephone poles, fences,
alleys or roads).

Plant Material

Propagatable material (e.g., seed, transplants, tubers, rhizomes, shoots, budwood, whole plants), and non-
propagatable material (e.g., leaves, devitalized material).

Pollen Trap Rows (Guard Rows)

For insect-pollinated plants, a guard row is comprised of plants of the same species as the regulated GE plant
grown around the perimeter of a confined trial as an alternative means of reproductive isolation. Guard rows
serve to capture pollen from the confined trial and minimize the dissemination of pollen from GE plants to the
same and/or related species. The width of the guard row is determined by the species of GE planted in the
confined trial.
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Primary Container
The container into which regulated plant material is placed.

Prohibited plant

Plants of any species that are sexually compatible with the regulated plant under field conditions, including
volunteers that may arise in the isolation area during the conduct of confined field trials.

Propagable

Any plant or plant part that can be used in the field to regenerate a whole plant under field conditions.

Regulated plant

Any plant produced through genetic engineering, including seed or propagable plant material derived from
that plant, which has not been authorized by the Regulatory Authorities for commercial cultivation pursuant
to the Rules, 1989 of the Environmental Protection Act, 1986.

Regulatory Authority

As regards confined field trials, RCGM is the regulatory authority responsible for authorizing Biosafety Research
Level | trials and GEAC is the regulatory authority responsible for authorizing Biosafety Research Level |l trials.

Reproductive Isolation

Reproductive isolation refers to the means used to prevent movement of plant material, particularly pollen,
from the confined trial. There are three principal methods used to achieve reproductive isolation: spatial
separation, physical isolation, and temporal isolation.

Secondary Container

The container into which a primary container is placed.

Seed

Seed means any type of embryo or propagule capable of regeneration and giving rise to a plant of agriculture
which is true to such type. The definition of the seed will be taken as per the rules applicable at that point of
time.

Sexually compatible

Ability of a plant to cross-pollinate with other cultivated plants of the same species, or with wild plants of a
related species, and form viable hybrids without human intervention.

Site Map

Map of the trial site providing sufficient details on the dimensions, distances to physical landmarks, layout of
the site etc. to allow regulatory officials/monitoring agencies to locate each field trial site during the planting
season as well as during any required period of post-harvest land use restriction.
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Transformation

The process of incorporating DNA into an organism’s genome. There are several methods to do this in plants.
The most commonly used methods for plant transformation are Agrobacterium-mediated transformation and
biolistic transformation.

Transgenic

Relating to, or being an organism whose genome has been altered by the transfer of a gene or genes from
another species or breed. In practical use, transgenic refers to any organism whose genome has been subject
to artificial modification, such as through the use of recombinant DNA technology or genetic engineering. In
this manual, the terms transgenic and genetically engineered are used interchangeably.

Trial In-Charge

The technical person designated by the Permitted Party as responsible for management of the field trial,
ensuring compliance with the terms and conditions of a confined field trial authorization and providing
information required by Regulatory Authorities. The Trial In- Charge must, at a minimum, be an agriculture
graduate.

Trial Protocol
The protocol for conducting a confined field trial approved by the Regulatory Authorities.

Trial Site

The area where one or more confined field trials of the same plant species may be grown.

Trial site location

The geographic location of a confined trial site e.g., village, address and plot number.

Unconfined Environmental Release

As it is used in this document, unconfined release refers to the environmental introduction of a GE plant
usually without the requirements for reproductive (or physical) isolation or post-harvest land use restrictions
or monitoring for nearby related sexually compatible plant species. Generally, the authorization for unconfined
release is a government regulatory decision that is based on the outcome of a comprehensive environmental
risk assessment. Approvals for unconfined release may be indeterminate or they may be time- limited, with
or without requirements for post-commercialization surveillance. Depending on the characteristics of the GE
plant, there may also be requirements for insect resistance management plans or other specific post-approval
risk management or stewardship measures.

Volunteers

Self-sown plants of the same species as the regulated plant that may germinate and grow on the trial site and/
or within the isolation distance.
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Important Contacts: MNATIONAL PROJECT DIRECTOR NATIOMNAL PROJECT COORDINATOR

Shri Hem Kumar Pande, Additional Secretary  Dr. Ranjini Warrier, Adviser

Ministry of Environment, Forest and

Climate Change, Govt. of India
Indira Paryavaran Bhawan, Ali Ganj, lor Bagh Road, Mew Delhi - 110003

Far furth er inforrmation, please contact at E-mail: biosafety-mef@ nic.in
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