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Purpose of report

The Nursery Industry Accreditation Scheme, Australia (NIASA) has provided a blueprint for
professional management of production nurseries and growing media suppliers since 1994.

This project was commissioned by Nursery & Garden Industry, Australia to conduct a generic
Hazard Analysis & Critical Control Point (HACCP)-based risk assessment of production
nurseries and growing media supply businesses in order to review the activities described in
NIASA. The project assessed plant health, quarantine and, where relevant, food safety risks.
The HACCP-based risk assessment aims to augment and validate the NIASA best management
practice guidelines.
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Media Summary

This project was commissioned by Nursery & Garden Industry, Australia (NGIA) to conduct a
generic HACCP-based risk assessment of production nurseries and growing media supply
businesses in order to review the activities described in the Nursery Industry Accreditation
Scheme, Australia (NIASA) Best Management Practice guidelines. The HACCP methodology
has been applied to assess plant health hazards, quarantine hazards and food safety hazards.

The project has shown that NIASA has identified and described most practices to manage plant
health hazards in these businesses. The HACCP process did identify some minor gaps in
NIASA and recommended some extra records and written procedures to facilitate good
management of risks including monitoring and auditing of key activities.

Introduction | -

Hazard Analysis & Critical Control Point (HACCP) is one of many risk management tools
developed to identify and control, prevent and/or reduce food safety hazards within a food
production system. It is an internationally recognised risk management technique that was
initially developed in the earty 1960°s in the United Stated as a joint initiative of NASA, the
US Army and Pillsbury to ensure astronauts avoided food poisoning while in space. Over the
past forty years HACCP has been adapted and adopted by the food industry generally as a
standard risk management tool.

HACCP requires a systematic science based process to be undertaken to identify all chemical,
physical and microbiological hazards in a food production system and then identify points of
control where potential food safety hazards must be controlled, prevented and/or reduced. Food
business managers must then change their production processes to manage these hazards rather
than rely only on end-point inspection, testing and possible rejection of food products.

In the USA, HACCP is mandatory in the meat and seafood processing and fruit juice
industries. Many sectors of the Australian foed industry now use the HACCP technique for
quality assurance, from primary production through to use by the consumer.

An internationally accepted HACCP methodology has been developed under the auspices of
the Codex Alimentarius Commission, an international committee responsible for setting
standards related to food issues (Codex Alimentarius Commission 1997)

HACCEP is a rigorous risk management tool, so in theory can be applied to identify and assess
any type of risk, not just food safety risks in food production facilities. This project was
commissioned by Nursery & Garden Industry, Australia (NGIA) to conduct a generic HACCP-
based risk assessment of production nurseries and growing media supply businesses in order to
review the activities described in the Nursery Industry Accreditation Scheme, Australia
(NIASA) Best Management Practice guidelines. NIASA primarily addresses hazards to plant
health, so we have applied the HACCP methodology to plant health hazards, but have also
included quarantine and food safety hazards.
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Strategy and methodology

Strategy

This project has used the internationally recognised HACCP risk assessment methodology to
review and assess risks to plant health, quarantine and food safety in wholesale nursery stock
and growing media production processes. The risk assessment process enables a critical
analysis of the Nursery Industry Accreditation Scheme, Australia (NIASA) best management
practice guidelines. The result is a document that verifies and underpins the NIASA best
management practice guidelines and identifies gaps in the guidelines that may need to be
addressed.

Methodology

The HACCP methodology used in this project follows the steps developed by a WHO/FAO
international food standards group called the Codex Alimentarius Comumission.

HACCP plans have been prepared for production nurseries (container production and in-
ground production) and growing media suppliers. The production nursery plans include aspects
of growing media production because many production nurseries source growing media
components and prepare their own media.

The scope of the HACCP plans for production nurseries includes:

e DPlant health, quarantine and food safety hazards. Food safety hazards have been included
because some nurseries produce edible plants or plant parts for sale, for example, herb
seedlings and fruiting shrubs and trees.

e Plant production processes from sourcing raw materials to point of despatch.

The scope of the HACCP plan for growing media suppliers includes:
o Plant health hazards and quarantine hazards.
¢ Growing media production processes from sourcing raw materials to point of despatch.

Generic process flow diagrams for container production, in-ground production and growing
media supplier businesses have been prepared and are included in the relevant HACCP plans
(refer to Appendices 1 and 2). These diagrams identify all the processes used by production
nurseries and growing media suppliers to produce their saleable products.

Documentation produced from folloWing the HACCP methodology forms a HACCP plan. The
HACCP plan includes three main documents, a Hazard Analysis Report, a HACCP Table and a
Verification Table.

The HACCP methodology follows the 12 steps outlined in Figure 1. This methodology was
developed for use by individual businesses, so in this generic nursery industry HACCP plan we
have skipped the first three steps; “Assemble the HACCP team™, “Describe product” and
“Identify intended use”, and started with the step “Construct flow diagram”.
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Figure 1. Logic sequence for application of Codex HACCP

I. Assemble the HACCP team

|

2. Describe product

|

3. ldentify intended use

!

4. Construct flow diagram -

|

5. On-site verification of flow diagram

]

.F 6. List all potential hazards
Conduct a hazard analysis
L Determine control measures

!

7. Determine Critical Control Points (CCP)

|

8. Establish critical limit for each CCP

|

B 9. Establish a monitoring system for each CCP

|

10. Establish corrective actions

l

11. Establish verification procedures

!

12. Establish documentation and record keeping

Taken from: Codex Alimentarius Commission (CAC) 1997.
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The process flow diagrams in Appendices 1 and 2 are the documented results of Steps 4 and 5.
In step 5, we verified the process flow diagrams using reference nurseries and growing media
suppliers in South-East Queensland and in discussions with Nursery Industry Development
Officers.

The Hazard Analysis Reports in Appendices 1 and 2 are the documented results of Step 6. That
is, they list all potential hazards for each process step outlined in the process flow charts, the
significance of each hazard and control measures for each hazard. The analysis of hazards to
determine their level of significance is described in more detail in Appendices 1 and 2 under
the heading “Hazard Analysis Process”.

Hazards rated as highly significant, and their control measures, are then transferred from the

Hazard Analysis Reports into the HACCP Tables in Appendices 1 and 2. Further treatment

(that is, steps 7 to 12 of the HACCP process) of highly significant hazards is then documented

in the HACCP Tables. Steps 7 to 12 ensure that: X

e control measures for critical hazards are rigorously monitored and corrected if outside
defined limits of performance,

e the HACCP plan and it’s implementation is regularly audited, and

e documentation is sufficient to facilifate monitoring and auditing, and good management.

In Codex HACCP, a critical control point (CCP) relates to food safety hazards only. In our
HACCP process applied to nursery production, the scope includes plant health hazards,
quarantine hazards and food safety hazards. We have labelled significant plant health hazards
as critical control points (CCP), quarantine hazards as critical quarantine points (CQP) and
food safety hazards as critical safety points (CSP).

The Verification and Validation Schedules in Appendices 1 and 2 summarise the monitoring
activities that a business needs to implement in order to assure themselves that the HACCP
plan is working correctly and that identified hazards are being adequately managed.

Discussion

Benefits of HACCP

The HACCEP process forces a very rigorous and systematic risk analysis of a business
providing a very high likelihood that all potential hazards or risks are identified. The treatment
of these risks is also very rigorous and systematic. As a result, if the HACCP plan is well
implemented and maintained the possibility of a business suffering the risks being analysed is
very low, and procedures will be in place to quickly find and correct problems if they occur.

The aim of the HACCP process is to prevent identified hazards by focussing on the practices
used in a business, rather than inspecting and rejecting products at the end of the production
process. It is more cost-effective to prevent problems at the source, rather than identify and
deal with them after they have happened. Some risks cannot be identified at the end of a
production system by inspection so prevention is really the only option for these risks.
Examples are early microbial plant contamination before plants show symptoms, or food safety
micro-organisms that are invisible to the human eye.
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Limitations of using HACCP for nursery plant and growing media production

Although HACCP was developed for the food industry to manage food safety hazards, the
principles used for identification of hazards can be transferred to other types of businesses L
when the scope is changed to include hazards applicable to that business. I
So we have applied HACCP to nursery and growing media production businesses by assessing
hazards to plant health and quarantine as well as food safety.

However, because HACCP was specifically developed for the processing food industry,
applying steps 7, 8 and 10 of Codex HACCP to nursery production does have its challenges.
For example, identifying CCP’s, CQP’s and specific critical limits, and providing scientific
validation may be difficult in a plant production facility having a wide diversity of products,
growing conditions, management strategies and customer requirements.

Limitation of developing a generic HACCP plan for a whole industry

HACCP was designed to analyse individual food production businesses rather than the
components of an entire industry. In this project we have applied the Codex HACCP process
generically to the whole nursery industry. Thus while we have been able to effectively identify
most of the hazards that may apply to a wide range of nurseries, identifying their control
measures and assessing them has been necessarily generalised to maintain relevance for all
situations.

For an individual business to apply this generic HACCP plan, they would have to look at the
generalised information in the HACCP tables in Appendices 1 and 2, then think about and
document the various specific actions they could take in their situation that would meet the
intent of the generalised information in the HACCP plan.

Gaps in NIASA identified by the HACCP process

The HACCP process used in this project confirms that much of the NIASA best management
practice guidelines addresses the key risks to plant health in a nursery production business.

Plant quarantine issues are briefly mentioned in the NIASA best management practice -
guidelines but not addressed in any detail.

Food safety risks were included in the scope of the HACCP process, however most food safety
risks were assessed as having low significance. The only food safety risk that emerged as a
CSP in the HACCP Table was the risk of edible parts of plants being contaminated with
pesticide residues above maximum residue limits (MRLY) as a result of pest control measures.

The HACCP process has identified the following aspects that are not clearly documented in the
NIASA best management practice guidelines

Container and In-ground production nurseries

e Sourcing plant containers from approved suppliers. There is a possibility that nurseries may
purchase recycled containers externally, constituting a plant health risk if the containers
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have not been adequately disinfested and disinfected. This applies also to quarantine pests
that may be spread on containers from areas where quarantine pests are present.

o Selecting reputable suppliers of propagation stock and media. The NIASA guidelines has a
good section on preventing spread of disease from motherstock plantings (Section 1.1.3)
and other references about sourcing growing media and propagation material from NIASA
accredited suppliers. However little has been said about spreading quarantine pests and
diseases in these products. The NIASA guidelines briefly mention this issue in Section
1.2.3, however there is a need to expand this into a separate section about quarantine pests
and diseases.

e Fertiliser storage. If poorly stored, there is a small possibility that opened fertiliser bags
could be contaminated with plant pathogens from soil or water. Similarly nurseries need to
ensure that packaging, labels, plant detailing and other equipmeant is stored in a way that will
prevent contamination with plant pathogens. This is not currently mentioned in the NIASA
guidelines. Storage of key items such as growing media and pots is well covered in the
guidelines.

» Pesticide residues and human pathogens on edible plant parts. This of course would only
apply to nurseries that grow plants with edible plant parts, for example more mature fruit
trees with hanging fruit or herb seedlings. Practices need to be in place to ensure maximum
residue limits are not exceeded if the plants are sprayed with pesticide or to prevent
consumption of the product until residues are below the MRL. Irrigation water disinfestation
treatments for plant pathogens, assuming they are regularly monitored and effective, will also
prevent possible human diseases. Town water that has been treated and used for domestic
household purposes (not ‘Grey Water”) is not likely to cause any plant or human health
problems.

o Soil conditions for in-ground production affecting plant growth. Soil structure, depth,
salinity or sodicity are not easily corrected and can be detrimental to piant health. Drainage
practices and practices to manage soil pests and diseases is well documented in the
guidelines. '

Growing media production

e Source media components from approved suppliers free of quarantine pests. As with
production nurseries, the issue of preventing spread of quarantine pests and diseases is only
very briefly noted in the NIASA guidelines. A separate section is needed in the NIASA
guidelines to discuss guarantine issues and best management practices relevant to both
production nurseries and growing media businesses.

Documentation

The HACCP plan has identified 14 records and three procedures, along with Interstate
Certification Assurance (ICA) and quarantine documents to support the HACCP plan. These
are documented in the “Records” column of the HACCP Tables in Appendices 1 and 2.

The aim of these records is to facilitate individual businesses to improve management of risks

identified in the HACCP plan, and facilitate more objective internal and external auditing of
businesses that implement a HACCP system.
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We encourage businesses to use their existing records and documents as the basis of the
HACCP recording system and upgrade where needed to conform to the recording requirements
of the HACCP plan. The names of the records and procedures we have used in the HACCP
plan are meant to be indicative of the types of information that need to be recorded. Businesses
would not be expected to change documents or names of documents to the same as mentioned
in the HACCP Tables, rather they would identify information they currently keep (in whatever
form) that would meet the needs of the HACCP plan, and either adapt current records and
procedures or create new ones to fill gaps in information recording between their current
system and the requirements of the HACCP plan.

To facilitate this process Appendix 3 has been developed which lists the titles of the records
and procedures identified in the HACCP Tables in Appendices 1 and 2, provides guidance
about what the documents relate to and the information that needs to be recorded. The
Appendix also mentions record templates documented in the NIASA Best Management
Practice guidelines and other Best Management Practice guidelines developed for the nursery
industry.

Critical factors in implementing HACCP

For an individual business to effectively implement and maintain a HACCP system a number
of factors must be considered:

e Developing a HACCP program in a business involves significant management
commitment. The manager/owner needs to drive the development and implementation of
the system.

e Staff need to be involved in planning and provided with suitable training and support to do
the tasks outlined in the HACCP plan. Simple written procedures for key tasks that are
reinforced by managers will help staff to implement the plan.

e Invest in monitoring and improvement. This is often the biggest challenge to a business
intent on dealing with day-to-day production of their products. A good monitoring program
will ensure the business will keep on top of potential risks to their business.

Recommendations

o The HACCP plan be tested and reviewed by trialing implementation with cooperating
nurseries. Implementation of this generic HACCP plan will require individual
businesses to identify specific actions they could take in their situation that would meet
the intent of the generic information in the HACCP plan.

o Nursery Industry Development Officers attend a familiarisation workshop to enable
them to understand the principles and process of HACCP and to enable them to support
nurseries that may wish to implement their own HACCP program.

° The NIASA Best Management Practice Guidelines be reviewed by the NIASA
Committee to consider the gaps and extra documentation identified as a result of this
HACCP project for inclusion in the guidelines.

° Consideration be given to widening the scope of this HACCP plan to include workplace
health and safety hazards in the next phase of its development.
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APPENDIX 1

HAZARD ANALYSIS AND CRITICAL
CONTROL POINT (HACCP) PLAN

CONTAINER AND IN-GROUND
PRODUCTION NURSERY SYSTEM
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HACCP PLAN CONTAINER AND IN GROUND PRODUCTION NURSERY SYSTEM

DEFINITIONS
Critical Control Point A point of control in the process where a potential plant
(CCP) health hazard identified in Hazard Analysis Report is of -

High or Extreme significance. Control measures must
be taken to reduce, eliminate or control the hazard.

Critical Quarantine Point A point of control in the process where a potential
(CQP) quarantine hazard identified in Hazard Analysis Report
is of High or Extreme significance. Control measures
must be taken to reduce, eliminate or control the
hazard.

| Critical Safety Point (CSP) | A point of control in the process where a potential food |
safety hazard identified in Hazard Analysis Report is of
High or Extreme significance. Control measures must
be taken to reduce, eliminate or control the hazard.

Hazard Analysis Report A tabulated record of all Potential Hazards that affect
or have the potential to affect the product(s) under
analysis. The significance of each hazard is rated as a
low risk, moderate risk, high risk or extreme risk and
control measures for each Potential Hazard are stated.

HACCP Table A tabulated report on the Potential Hazards identified
in the Hazard Analysis Report that have either been
rated as high or extreme risk. Critical limits for each
| Potential Hazard of high or extreme significance are
transferred form the Hazard Analysis Report and |
stated. Monitoring activities are stated to ensure
Critical Limits are not exceeded. Corrective Action is
identified if deviation of limits occur. Records identified
for the maintenance of the system.

{ Consequence (Con) What are the consequences if the risk occurs? This is
' rated as either one, two, three, four or five.

Likelihood {Like) What is the likelihood of the risk occurring? This is
rated as either almost certain, likely, possible, unlikely
or rare.

Significance (Sig) What is the significance to the health status of the

plant(s)/growing media, ability to meet quarantine and |
plant health requirements of the product given the
consequence and likelihood of the risk? This is rated
as either low, moderate, high or extreme.

Corrective Action Any action to be taken when the results of monitoring
indicate a loss of control.

Nursery Industry HACCP HAL Project: NY 03046 11




HACCP PLAN CONTAINER AND IN GROUND PRODUCTION NURSERY SYSTEM

Critical limit

The boundaries of acceptability for control measures.

Control Measure

| Any actions or activity that can be used to prevent or

eliminate a hazard or reduce it to an acceptable level.

Potential Hazards

A food safety, plant health or quarantine agent or
occurrence, or condition with the potential to cause

| adverse effect on plant health or quarantine access to

domestic and international markets to the final product
at the point of sale or despatch.

Monitor

The act of conducting a planned sequence of
observations aor measurements to assess whether a
CCP is under contro!. -

Validation

Obtaining evidence the elements of the HACCP plan
are effective.

Verification

The application of methods, procedures, tests and
other evaluations, in addition to monitoring, to
determine compliance with the HACCP plan.

Flow Chart

A systematic representation of the sequence of
processes (steps or operations) used in a business.

HACCP (Hazard Analysis
and Critical Control Point)

A system that identifies, evaluates, and controls
hazards that are significant for product quality.

HACCP Plan

A logical and systematic method of establishing the

| context, identifying, analysing, evaluating, treating,
| monitoring and communicating hazards associated
| within a process that will enable organisations to

| minimise losses and maximise opportunities.

{CA

Interstate Certification Assurance. A system of plant
health certification based on quality management
principles to ensure that produce consigned to intra or
interstate markets meets specified quarantine '
requirements.

| Risk

The level of a potential plant health, food safety or
quarantine hazard occurring to the final product(s). It
is measured in terms of Low, Medium, High or
Extreme.
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NY03046 12



HACCP PLAN CONTAINER AND IN GROUND PRODUCTION NURSERY SYSTEM

PURPOSE AND SCOPE

This HACCP Plan provides an overview of the processes involved in a production
plant nursery. This HACCP Plan has been prepared in accordance with the CODEX
Alimentarius Guidelines for HACCP,

Scope of this HACCP plan

Hazards associated with the propagation and growing of plants from seeds through to L
vegetative matter including plants in containers and in ground production within a
production plant nursery system through to dispatch. Hazards under analysis are

plant heaith, plant quarantine and food safety.
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HACCP PLAN CONTAINER AND [N GROUND PRODUCTION NURSERY SYSTEM

HACCP TEAM
e NAME e  POSITION o i fe o ORGANISATION = v
J Bagshaw Team Leader Dept of Primary Industries and Fisheries,
Queensland
M Rogers Hazard analysis, risk Dept of Primary Industries and Fisheries,
management and .| Queensland
HACCP expert
J McDonald Nursery industry Nursery and Garden Industry Queensland |
Development Officer

DETERMINING POINTS OF CONTROL -

The method used to establish CCP’s, CQP’s and CSP’s within this HACCP plan has
been based on the significance of each hazard as determined by the hazard analysis
process.

All hazards defined as highly (H) or extremely (E) significant within the Hazard
Analysis Report have been carried over to the HACCP Table as either a CCP, CQP or
CSP. These hazards are all monitored and a record of that activity maintained.

Hazards defined as low (L) or moderate (M) significance within the Hazard Analysis
Report have not been carried over to the HACCP Table because these hazards are
considered to be an acceptable level of risk.

HAZARD ANALYSIS PROCESS

The method used to separate minor acceptable hazards from major non-acceptable
hazards is shown in Tables below. The establishment of risk has been based on the
significance of each hazard as determined by a Hazard Analysis Report. To establish
a level of significance two factors are considered. These are consequences (Cons)
and likelihood (Like).

RECORDS

The records listed in the HACCP Table for container nurseries and in-ground
nurseries are explained more fully in Appendix 3.
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HACCP PLAN CONTAINER AND IN GROUND PRODUCTION NURSERY SYSTEM

Measure of Consequences or (Cons) P

Level | Descriptor Description

1 | Insignificant | Plant Health — No detectable damage or injury to the plant.
; Quarantine — No detectable quarantine risk, direct movement following
relevant checks.
Food Safety - No detectable contamination or hazard. o

2 Minor Plant Health — Minor impact on plant which may cause customer complaint.
Quarantine — Minor quarantine risk detected and product maybe held for
further inspection, treatment or documentation check then

released.
Food Safety — Minor contamination or food safety hazard.
3 Moderate Plant Health - Moderate impact on plant, may be easily treated and limited

scope for customer complaint
Quarantine — Moderate quarantine risk detected and product maybe held for
further inspection, treatment or documentation check then

released.
Food Safety - Moderate illness or injury, not life-threatening.
4 Major | Plant Health — Serious impact on plant, may not be easily treated and scope

for major customer complaints.

Quarantine — Serious quarantine risk detected, product rejected, destroyed or
returned.

Food Safety — Serious food safety risk, may cause wide spread illness or
injury but not life threatening.

5 Catastrophic | Plant Health - Critical and widespread impact on plants, uncontrollable and
widespread customer complaints.

Quarantine — Critical quarantine risk detected, product rejected, destroyed or |
returned and suspension of trade.

Food Safety - Critical food safety risk, causing wide spread illness and

possible death.
Measure of Likelihood or (Like)
Level Descriptor | Description ’
A Almost certain | Is expected to occur in most circumstances.
B { Likely Will probably occur in most circumstances.
C | Possible Might occur at some time. :
D Uniikely Could occur at some time.
E Rare May occur only in exceptional circumstances.
Level of Significance or (Sig)
Conseguences
Likelihocd 1 : 2 3 4 5
Insignificant | Minor Moderate Major Catastrophic
A {(almost certain) H H E E E
B (likely) 1 M H H E E
C {Possible) L M H E E
D (unlikely) L L M H E
E (rare) L L M H H

E = Extreme risk; immediate action required.
H = High risk; senior management attention needed.
M = Moderate risk; management responsibility must be specified.

L = Low risk; managed by routine procedures.
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HACCP PLAN CONTAINER AND IN GROUND PRODUCTION NURSERY SYSTEM

FLOW DIAGRAMS

The following flow diagrams represent the general process steps catried out by a
production nursery.

Production Process — Container Production

Source/Store Stock
(Seeds/Plugs/elc.)

Source/Store Growing Source Growing Media
Additives :

Componerts or Prepared H- )

Composting {refer to Growing |
Media Systems)

SRR

Sterilise/Pasteurise
{if required)

e e e e e e oo e e

Source/Store
Propagation/Planting
Containers

S R

Fill Propagation/Planting
Contatners with Media

‘ with Medla and Plant Stock steps may include |

Germination/Grow @ Growing
Facility

| Explanatory Notes

A —————P line indicates the direction
. required o the next step.
A e B line indicates an optional
; direction to the next step.
- The ——-—r—- $ line indicates the direction
- Pest, Disease & Weed taken after re-potting if
T Management undertaken.
s b R B 5
o v ! The Fill Propagation/Planting Containers

|

! fertiliser application, pest & disease
! management and water application.
|
I

}
¥

1

1

' The Fertigation/top dress step includes the

Re-pal A 1 application of fertilisers and growth promotants

1

1

1

1

{if required) 1 to the plants throughout the growing cycle.

i The Pest, Disease & Weed Management step
includes the application of any pesticide,

i substance or methods including bialegical

t confrols used far the management of pests and
diseases throughout the growing cycle. Pest,
Disease & Weed Management includes the
management of insects, fungi, bacteria, viruses,
vertebrate pesis and plants that are considered
a pest.

Transport to Despalch Area
{if required)

Detail & L.abel
(Stacking, pruning elc)

¥ The Germination/Grow & Growing Facllity
step may cover activities such as pruning, light

Package and temperature control, crop monitoring, -etc.
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HACCP PLAN CONTAINER AND IN GROUND PRODUCTION NURSERY SYSTEM

Production Process - In Ground Production

Source/Store Growing
Additives

Source/Store Stock

-

pmrm—

Explanatory Notes

AT P fine indicates the direction reguired .
to the next step. o Irrigation

A line indicales an optional direction
to the next step.

Growing additives include fertilisers and sail

ameliorants.

! | Pest, Disease & Weed
| Control

The Irrigation step may include the application

of fertilisers for fertigation throughout the
growing cycle. ]

Growing

The Pest, Disease & Weed Management step
includes the application of any pesticide,
substance or biplogical contrals used for the
management of pests and diseases throughout
the growing cycle. Pest, Disease & Weed
Management includes the management of
insects, fungi, bacteria, viruses, vertebrate
pests and weeds.

The Growing step may cover activities such as
pruning, fertilising, light and temperature
control, application of growih promotants and
soil ameliorants, crop monitoring, etc.

Tréhspo-rf to Déspétch Area |

(if required)

Despatch
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APPENDIX 2

HAZARD ANALYSIS AND CRITICAL
CONTROL POINT (HACCP) PLAN

MEDIA PRODUCTION
SYSTEM

GROWING
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HACCP PLAN

GROWING MEDIA SYSTEM

DEFINITIONS

Critical Control Point
(CCP)

A point of control in the process where a potential plant
health hazard identified in Hazard Analysis Report is of
High or Extreme significance. Control measures must
be taken to reduce, eliminate or control the hazard.

Critical Quarantine Point
(CQP)

A point of control in the process where a potential
quarantine hazard identified in Hazard Analysis Report
is of High or Extreme significance. Control measures
must be taken to reduce, eliminate or control the:
hazard.

| Hazard Analysis Report

A tabulated record of all Potential Hazards that- affect
or have the potential to affect the product(s) under
analysis. The significance of each hazard is rated as a
low risk, moderate risk, high risk or extreme risk and
control measures for each Potential Hazard are stated.

; HACCP Table

A tabulated report on the Pofential Hazards identified
in the Hazard Analysis Report. Critical limits for each
Potential Hazard of high or extreme significance are
transferred from the Hazard Analysis Report and
stated. Monitoring activities are stated to ensure
Critical Limits are not exceeded. Corrective Action is
identified if deviation of limits occur. Records identified
for the maintenance of the system.

Consequence (Con)

What are the consequences if the risk occurs? This is |
rated as either one, two, three, four or five.

Likelihood (Like)

What is the likelihood of the risk occurring? This is
rated as either almost certain, likely, possible, uniikely
or rare (refer page 7).

Significance (Sig)

What is the significance to the health status of the
plant(s)/growing media, ability to meet quarantine and
plant health requirements of the product given the
consequence and likelihood of the hazard? This is
rated as either low, moderate, high or extreme (refer
page 7).
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GROWING MEDIA SYSTEM

HACCP PLAN

Corrective Action

| Any action to be taken when the results of monitoring

indicate a loss of control.

Critical limit

The boundaries of acceptability for control measures.

Contro! Measure

Any actions or activity that can be used to prevent or |
eliminate a hazard or reduce it to an acceptable level.

Potential Hazards

A plant health or quarantine agent or occurrence, or
condition with the potential to cause an adverse effect
on plant health or quarantine access to domestic and |
international markets to the final product at the point of |
sale or despatch. i

{ The act of conducting a planned seguence of |

| Monitor
observations or measurements to assess whether a
CCP is under control.

| validation Obtaining evidence the elements of the HACCP plan
are effective.

Verification The application of methods, procedures, tests and
other evaluations, in addition to monitoring, to
determine compliance with the HACCP plan.

Flow Chart A systematic representation of the sequence of

processes (steps or operations) used in a growing
media production system.

HACCP (Hazard Analysis
and Critical Control Point)

A system that identifies, evaluates, and controls
hazards which are significant for product quality.

HACCP Plan

A logical and systematic method of establishing the
context, identifying, analysing, evaluating, treating,
monitoring and communicating risks associated within
a process that will enable organisations to minimise
losses and maximise opportunities.

| Risk

The level of a potential plant health, food safety or
quarantine hazard occurring to the final preduct(s). It
is measured in terms of Low, Medium, High or
Extreme.
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HACCP PLAN GROWING MEDIA SYSTEM

PURPOSE AND SCOPE

This HACCP Plan provides an overview of the processes involved in a growing media
production system. This HACCP Plan has been prepared in accordance with the
CODEX Alimentarius Guidelines for HACCP.

Scope of this HACCP plan

Hazards associated with the production of growing media within a growing media
production system from the receival of raw materials through to processing and
despatch. Hazards under analysis are plant health and plant quarantine.

HACCP TEAM
| NAME [~ POSITION = [T ORGANISATION
J Bagshaw Team Leader Dept of Primary Industries & Fisheries,
Queensland
M Rogers Hazard analysis, risk | Dept of Primary Industries & Fisheries,
management and Queensland
HACCP expert
J McDonald Nursery Industry Nursery and Garden Industry Queensland
Development Officer

DETERMINING POINTS OF CONTROL

The method used to establish critical control points (CCP’s) and critical quarantine
points (CQP's) within this HACCP plan has been based on the significance of each
hazard as determined by the hazard analysis process.

All hazards defined as highly (H) or extremely (E) significant within the Hazard
Analysis Table have been carried over to the HACCP Table as either a CCP, CQP or
CSP. These hazards are all monitored and a record of that activity maintained.

Hazards defined as low (L) or moderate (M) significance within the Hazard Analysis
Table have not been carried over to the HACCP Table because these hazards are
considered to be an acceptable level of risk.

HAZARD ANALYSIS PROCESS

The method used to separate minor acceptable hazards from major non-acceptable
hazards is shown in the Tables below. The establishment of risk has been based on
the significance of each hazard as determined by a Hazard Analysis Report. To
establish a level of significance two factors are considered these being consequences
(Cons) and likelihood (Like).

RECORDS

The records listed in the HACCP plans for growing media production systems are
explained more fully in Appendix 3.
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HACCP PLAN GROWING MEDIA SYSTEM

Measure of Consequences or (Cons)

lLevel Descriptor Description

1 Insignificant | Plant Health — No detectable damage or injury to the plant.
Quarantine — No detectable quarantine risk, direct movement following
retevant checks.

2 - Minor Plant Health — Minor impact on plant which may cause customer complaint.

Quarantine — Minor quarantine risk detected and product may be held for
further inspection, treatment or documentation check then
released.

3 Moderate Plant Health — Moderate impact on plant, may be easily treated and limited
scope for customer complaint

Quarantine — Moderate quarantine risk detected and product maybe held for
further inspection, treatment or documentation check then
released.

4 Major Plant Health — Serious impact on plant, may not be easily treated and scope
for major customer complaints.

Quarantine — Serious quarantine risk detected, product rejected, destroyed or
returned.

5 Catastrophic | Plant Health — Critical and widespread impact on plants, uncontrollable and
widespread customer complaints.

Quarantine — Critical quarantine risk detected, product rejected, destroyed or
returned and suspension of trade.

Measure of Likelihood or (Like)

tevel Descriptor Description

A | Almostcertain | Is expected to occur in most circumstances.

B Likely Will probably occur in mast circumstances.

cC Possible Might occur at some time. '

D Unlikely Could occur at some time.
_ E Rare May occur only in exceptional circumstances.
Level of Significance or (Sig)

Consequences
Likelihood | 1 2 3 4 5
insignificant Minor Moderate Major Catastrophic

A (almost certain) H H E E E
B (likely) . M H H E E
C (Possible) L | H E E
D (unlikely) L L M H E
E (rare) ] L L M H H

E = Extreme risk; immediate action required.
H = High risk; senior management attention needed.
M = Moderate risk; management responsibility must be specified.

L = Low risk; managed by routine procedures.
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HACCP PLAN GROWING MEDIA SYSTEM

11
FLOW DIAGRAM !
The following flow diagram represents the general process steps carried out by a

growing media production business.

Explanatery Notes
A ——— line indicates the required direction to the

Sourcing Growing Media

Componenis
next step.
A e + line indicates an optional direction to the v
next step.

| Delivery of Growing Media
Components :

The Sourcing Growing Media Additives step may
include the input of sand, sawdust, lime, coir, fertilisers,
ash or other additives into the Composting or Mixing
steps or steps there after.

Stabilisation Phase
{(Windrows)

Saurcing Growing Media
Additives

Mixing/pH

I e e R o

SRR SR
1 1

\'A

Cespatch
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Appendix 3

Records and Procedures
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This appendix lists the records documented in the HACCP Tables in Appendices 1 and 2, and
provides information about the type of information to be collected. Templates for records are
provided where we think they are unlikely to currently exist in a nursery business.

The records documented in the HACCP Tables are a guide to the type of information that
needs to be recorded, rather than the specific title of a record that must be kept.

Each business will have its own recording system, with document titles and information
recorded unique to that business. Businesses are encouraged to use their existing documents or
records where possible rather than create a new record.

Records

Approved Supplier Register

This register is to maintain a list of approved suppliers of all incoming materials, including
growing media, propagating material such as seeds, seedlings, plugs and tube stock, containers,
fertilisers, chemicals, and so on. The register also is to record any problems with materials
supplied and date of next review to determine a supplier’s status as an approved supplier. The
register facilitates staff ordering materials to only use approved suppliers. Below is an example
template of the register.

Product Approved Contact Details Comments Status
Suppliers (eg: Not meeting Review
specification) ___Date

Materials Delivery Record

This record lists receival of incoming materials. It may be in the form of a record or supplier
invoices or transport dockets.

Information to be included:

Date received

Suppliers name :

Invoice number, batch number or other identification
Material type

Amount

Test or Inspection results (if relevant).

Signature of person receiving

Nursery Industry HACCP HAL Project: NY03046 108




Growing Media Disinfestation Record
A record of sterilisation or pasteurisation of growing media done at the nursery.

Information to be included:

° Date of treatment

o Treatment type

° Description of material treated
° Signature of operator.

Growing Media Specification

This documents the ‘recipe’ for the types of growing media used. Production nurseries may
develop and use the Growing Media Specification when ordering growing media from
suppliers or as a guide for staff if preparing their own media from delivered media components.
The specification would list all the different media types used by a production nursery and the
specification for each one.

Growing media suppliers use this record to document their ‘recipes’ for different customers.

The production nursery customers may supply it or it may be developed by the growing media
supplier in consultation with customers.

Information that may be included:

° Media identification (title/code)

° How it is to be used (for example seedling mix, for particular plant types and so on)
° Media ingredients and their quality and quantities or percentages in the mix.

° Quality characteristics (for example air-filled porosity, pH, EC).

° Requirements or treatments to ensure freedom from plant pathogens.

Growing Media Quality Record

A record showing results of growing media quality testing by production nurseries when
received and for in-field growing media testing for EC and pH. Also used by growing media
suppliers to check growing media against the finished product specification during the
production process. :

Information that may be included:

° Date of testing

° Batch identification

° Amount (M%)

° Temperature during composting

EC, pH and other quality measurement results
e Signature of tester
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Corrective Action Report

This report is to be used to document key non-conformances and what actions were taken to
correct the problem and to prevent recurrence. For example if storage and production areas are
inspected and they need improved hygiene or design to prevent infection from plant pathogens,
the problems and steps taken to fix them are documented in the Corrective Action Report.

A possible template is as follows:

Date Non-conformance Actions to correct and prevent | Signature
recurrence

Pesticide Application Record
A number of templates currently exist in the nursery industry for recording pesticide

application. Refer to NTASA Best Management Practice Guidelines (2003) Appendix 4, and
Pesticide Management Diary CD Rom (available from NGIA).

Water Disinfestation Record

This record documents the treatment of water to remove plant and human pathogens. An
example template of this record is in the NIASA Best Management Practice Guidelines (2003)
Appendix 4 “Water Disinfestation — Recording Sheet”.

Information to be included:

e Date of treatment

o Treatment details

® PH, free chlorine before and after treatment, contact time or other measurements of
water depending on freatment type.

° Comments

® Signature of tester.

Irrigation Water Quality Record

This record documents results of water quality testing, particularly for pH and electrical
conductivity (EC), but may also include particular quality issues such as iron content. An
example template of this record is in the NIASA Best Management Practice Guidelines (2003)
Appendix 4 “Irrigation Water Quality — Recording Sheet”.

Information to be included:
e  Waler source
o Testing date
Test results
Comments
Signature of tester.
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The information in the “Water Disinfestation Record” and “Irrigation Water Quality Record”
may more conveniently be combined into one record.

IPM Crop Monitoring Records

These records document the results of plant monitoring for pest insects, diseases, weeds or
other pests, and pest management measures. Example templates are the Handy Guide 3 Record
Sheets in Goodwin S et al (2002) Integrated Pest Management in Ornamentals: Information
Guide, NSW Agriculture.

Information that may be included:

Greenhouse/plot identification

Crop being monitored

Presence or absence, or number of pest and beneficial insects
Presence or absence of diseases

Environmental conditions such as temperature and humidity
Number and type of insects in traps

Pest management measures (may be able to combine Pesticide Application Record
information with IPM record information)

o Comments.

Calibration Schedule

This documents calibration of equipment used to measure and/or control the hazards outlined
in the HACCP plan. The most likely equipment requiring calibration in nurseries is pesticide
application equipment, equipment used to measure water quality and disinfestation treatments
for water and growing media.

A possible template is as follows:

Date of {tem calibrated Comments | Signature
calibration

Site Pathogen Testing Record -

This applies to growing media suppliers. NIASA requires growing media suppliers to regularly
test their production site, and growing media component extraction sites for pathogens.

Information that may be included:

° Date of sampling

® Source of the sample tested

o Testing process details (who, and how tested)
o Test results.
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Soil Pathogen Testing and Disinfestation Record

This applies to in-ground nursery production. The record documents testing of the soil for
presence of pathogens and disinfestation details (if applicable).

Information that may be included:

e Date of testing

° Test result

° Date of soil disinfestation :

° Soil disinfestation method, or other action taken to protect nursery plants from

pathogen infection.

Procedures

Procedures are written instructions on how to conduct activities that are important to control
significant hazards identified in the HACCP plan. They document fundamental practices that
staff regularly perform but don’t necessarily require a formal record of activity. These written
procedures will need regular review and updating.

The main objective of developing written procedures is to ensure all staff in the business know
exactly what they have to do to achieve the outcomes documented in the HACCP plans. The
act of writing procedures facilitates managers to review and plan these key activities.
Procedures may be documented in a manual, or written down at the place of work activity
either on protected sheets of paper, in folders or even on the pieces of equipment to which the
procedures apply. There is no set way to format a written procedure, except to follow the
principle of keeping them simple and practical and useable by statf.

The following procedures have been identified in the HACCP plan:
Sterilisation/Pasteurisation procedure

This includes sterilisation/pasteurisation of growing media and recycled plant containers where
applicable. Information would include effective process guidelines, how to correctly operate
machinery, safety precautions and how to test or inspect where applicable. A record 1s also
suggested for this activity when treating growing media (see Growing Media Disinfestation
Record above} due to it’s critical nature.

Fertiliser Application Procedure

This inctudes the fertiliser application program for the full growth cycle of the crop.
Information may include amount and type of fertiliser to be mixed in growing media,
determining crop nutrient needs, what, when and how to apply top dressings, fertigation and so
on.

Cleaning and sanitation procedure

This would outline the monitoring and sanitation program, what needs to be cleaned and
sanitised, how, when and by whom it is to be done. The HACCP plan identified many sites and
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pieces of equipment that need regular checking, cleaning and sanitising. The procedure would
include all of these and may actually be several sub-procedures, one for each site or process or
set of responsibilities.

This procedure would also include site pathogen testing activities for growing media suppliers,
and would then reference the Site Pathogen Testing Record listed above.

Interstate Certification Assurance (ICA) and quarantine decuments

The HACCP plan identifies these documents particularly near the despatch step of nursery
production. ’

There are a number of interstate and intrastate quarantine issues in Australia that government
authorities are addressing using ICA arrangements. Under the ICA arrangements businesses
affected must conform to operational procedures and keep certain records depending on the
particular ICA arrangement. For more information about these arrangements contact your State
Department of Agriculture/Primary Industries.

In most of the ICA arrangements an affected business will be required to complete a Plant
Health Assurance certificate, a property plan, treatment records and a freedom inspection
record before sending products interstate or intrastate {(depending on the particular ICA
arrangement).

For international movement of plants, many importing countries have particular requirements

for documentation and treatments. For more information about these quarantine requirements
contact the Australian Quarantine and Inspection Service (AQIS).

Nursery Industry HACCP HAL Project: NY03046 113




