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1. OVERVIEW

1a. A description of the proposal and associated infrastructure

A description of the pulp mill project has been provided in EIMP Module A.  Other modules
describe various components of the mill and associated infrastructure.

This module relates to studies and investigations that the approval requires to be undertaken
prior to the commissioning of the mill.   Under the approval (condition 9), no commissioning
activity is to commence until the final and complete EIMP has been approved by the Minister.

The approval defines “commissioning” to be “when construction activities of the pulp mill
have been concluded and the pulp mill is commencing start-up” (the approval does not
define  the  end  of  commissioning).   “Start-up”  is  not  defined  in  the  approval  but  it  is  an
accepted industry term marking the first input of chips to the pulp mill’s digester.  For this
project, start-up will also include any trials of the pulp drier using purchased pulp because
these trials could lead to fibre contamination of water that will be discharged from the
ocean outfall.

This module also describes trigger levels, maximum limits and associated response measures
that will be initiated if those trigger levels are reached.

The findings of the studies and investigations described in this module will inform the
monitoring program described in Module M and the trigger levels, maximum limits and
response measures are collated in Module N.  Module M is accompanied by a Commonwealth
Baseline and Operational Monitoring Plan (C-BOMP) that is attached to Module M.

1a.1 Purpose

On 4  October  2007,  the  Commonwealth  Minister  for  the  Environment  and  Water  Resources
approved the taking of an action under the Environment Protection and Biodiversity
Conservation Act 1999, namely “to construct and operate a bleached Kraft pulp mill at Bell
Bay, Tasmania, and associated infrastructure” (EPBC 2007/3385).

Condition 2 of the approval requires Gunns to develop and submit an Environmental Impact
Management Plan (EIMP), the objective of which is to ensure that there are no adverse
impacts on matters of National Environmental Significance as a result of the action.

The purpose of the EIMP, and the further investigations that are required in order to prepare
some of its components, is to ensure that matters of National Environmental Significance are
protected during the construction and operation of the pulp mill project.

The  EIMP  and  those  investigations  are  not  a  continuation  or  extension  of  the  project’s
approval assessment process.  The approval process concluded with the issue of approval
EPBC 2007/3385 on 4 October 2007.  The EIMP is designed to ensure that the conditions of
the EPBC approval are satisfied.

This module of the EIMP addresses those conditions of the approval that are relevant to
precommissioning activities.
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1a.2 Scope

The EIMP deals only with matters relevant to the EPBC approval.  It does not deal with the
much wider range of matters relevant to the State approval conditions other than those that
are also relevant to the EPBC approval.

The staging of the project will be different for different elements of the project.

Hence,  in  accordance  with  conditions  7  and  8,  which  recognise  a  sectional  and  staged
approach, the EIMP development and approval has a modular structure.

A separate EIMP Module A: Overview (GNS-PLN-1000-1400-0006) provides an overarching
context and structure for the EIMP.  Other modules address particular elements of the
project, such as the clearing and preparation of the mill site, the construction of the mill
itself, the construction of the wharf and the construction of the water and effluent pipelines.

Module M describes monitoring strategies.

This EIMP, Module L: Precommissioning Management should be read in conjunction with the
EIMP Module A Overview and EIMP Module M Monitoring in particular.

Further information about the environmental management measures that will be
implemented for the pulp mill project is available at www.gunnspulpmill.com.au.

1a.3 EIMP Structure

Schedule  2  of  the  EPBC 2007/3385  approval  provides  an  outline  for  the  EIMP (although  the
Schedule does not address all the permit conditions relating to the EIMP).  The EIMP must set
out specific issues and specific measures at each of the key preliminary phases of the
project, these being:

¶ Preconstruction
¶ Construction
¶ Precommissioning.

The EIMP must also describe environmental management measures that will be implemented
once the mill is operational, including:

¶ Ongoing monitoring
¶ Remedial and response strategies if trigger levels are likely to be exceeded or

maximum target levels reached.

The operational phase modules of the EIMP describe trigger levels, maximum limits, response
measures and a monitoring program to ensure protection of matters of National
Environmental Significance from the operation of the mill.

The  Department  of  Environment,  Water,  Heritage  and  the  Arts  (DEWHA)  has  specified  that
the EIMP structure must reflect the structure of Schedule 2 of the EPBC 2007/3385 approval.

These structural requirements overlay the project’s staging, leading to the modular breakup
shown in Table 1 that Gunns has adopted for EIMP preparation.  Table 1 also shows the
anticipated module submission dates.  If these dates vary, DEWHA will be advised
accordingly.  As a matter of course, an updated Table 1 will be presented in each module of
the EIMP.

The original separation of the pipelines into the four modules was based on the projected
construction timetable at that time. Subsequent project delays and consequential changes to

http://www.gunnspulpmill.com.au./
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the construction timetable mean that the separation is no longer warranted. In addition,
recent  advice  from  DEWHA  is  that  the  approval  conditions  treat  the  effluent  pipeline  as  a
single action, which means that construction on any one element of the pipeline cannot
proceed until all EIMP modules relating to it have been approved.

To minimise unnecessary duplication, EIMP Modules F, G, H and K were therefore combined
into a single module that addresses those elements of the EIMP that are relevant to the water
supply pipeline construction, effluent pipeline construction, shore crossing and ocean outfall
construction.   Similarly,  EIMP  Modules  I  and  J  were  combined  into  a  single  module  that
addresses the solid waste disposal facility and the local reservoir.

These structural requirements overlay the project’s staging, leading to the modular breakup
shown in Table 1 that Gunns has adopted for the EIMP preparation.  Table 1 also shows the
submission (or approval) dates for each module.

Table 1: Modular elements of the EIMP and submission (or approval) dates

Module Estimated
submission date

Gunns document
number

Overview
A EIMP Overview Approved 01-Feb-08 GNS-PLN-1000-1400-0006

Preconstruction and construction
B Vegetation clearing - mill site and wharf access Approved 01-Feb-08 GNS-PLN-1000-1400-0007

C Bulk earthworks mill site Approved 31-Mar-08 GNS-PLN-1000-1400-0008

C1 Mill construction Submitted 14-Jul-08 GNS-PLN-1000-1400-0022

D Wharf construction Submitted 10-Jul-08 GNS-PLN-1000-1400-0009

E Accommodation facility construction Approved 23-May-08 GNS-PLN-1000-1400-0010

F Water supply pipeline construction Submitted 11-Jul-08 GNS-PLN-1000-1400-0011

G Shore crossing Submitted 11-Jul-08 GNS-PLN-1000-1400-0011

H Ocean outfall construction Submitted 11-Jul-08 GNS-PLN-1000-1400-0011

I Solid waste disposal construction Submitted 21 Jul-08 GNS-PLN-1000-1400-0014

J Local reservoir construction Submitted 21-Jul-08 GNS-PLN-1000-1400-0014

K Effluent pipeline construction Submitted 11-Jul-08 GNS-PLN-1000-1400-0011

Precommissioning
L Precommissioning management Submitted 15-Aug-08 GNS-PLN-1000-1400-0017

Ongoing monitoring
M Monitoring program Submitted 2-Jul-08 GNS-PLN-1000-1400-0018

Remedial and response strategies
N Remedial and response strategies Submitted 22-Aug-08 GNS-PLN-1000-1400-0019

Habitat measures
O Habitat offsets & reserves Submitted 2-Jul-08 GNS-PLN-1000-1400-0020

Note that although the modules are labelled sequentially for convenience, as shown by the
anticipated submission dates they have not been submitted in strict sequential order.

The EPBC 2007/3385 conditions addressed by each EIMP module are shown in Table 2.
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Table 2: Modular elements of the EIMP and the EPBC 2007/3385 conditions they address

Module Conditions addressed

Overview
A EIMP Overview 1, 2, 6, 7, 8, 9, 10, 11, 12, 13, 20, 44, 45, 46, 47, 48

Preconstruction and construction Preconstruction Construction

B Vegetation clearing - mill site and
wharf access 14, 15, 17, 18, 20, 23, 25, 26 14, 15, 17, 18, 20, 23, 25, 26

C Bulk earthworks mill site 14, 17, 18, 20, 23, 25, 26 14, 17, 18, 20, 23, 25, 26

C1 Mill Construction 14, 17, 20, 23, 25, 26 14, 17, 20, 23, 25, 26

D Wharf construction 14, 20, 27, 28, 29, 30 14, 20, 27, 28, 29, 30

E Accommodation facility construction 14, 20, 23, 25 14, 20, 23, 25

F Water supply pipeline construction 14, 20, 21, 22, 23, 25 14, 19, 20, 21, 23, 25

G Shore crossing 14, 20, 23, 25, 27 14, 20, 23, 24, 25, 27

H Ocean outfall construction 14, 20, 27, 28, 30, 38, 39 14, 20, 26, 27, 28, 30

I Solid waste disposal construction 14, 17, 20, 23, 25 14, 17, 20, 23, 25, 26

J Local reservoir construction 14, 17, 20, 23, 25 14, 17, 20, 23, 25, 26

K Effluent pipeline construction 14, 20, 21, 23, 24, 25 14, 19, 20, 21, 22, 23, 24, 25

Precommissioning
L Precommissioning management 3, 4, 9, 31, 32, 33, 34, 35, 36, 37, 38, 39, 41, 42

Ongoing monitoring
M Monitoring program* 3, 4, 15, 31, 32, 33, 36, 37, 40, 41, 42, 43*

Remedial and response strategies
N Remedial and response strategies 3, 4, 5, 19, 26, 29, 30, 31, 32, 33, 39

Habitat measures
O Habitat offsets & reserves 15, 16, 17, 18

*For completeness, Module M also reiterates monitoring described in other modules relevant to conditions 15, 16, 17,
18, 19, 20, 22, 25, 26, 27, 29, 30, 31, 34, 35, 36 and 38

Module A Overview was the first module prepared and approved.  Table 2 of that module
listed  the  conditions  which  at  that  time  were  anticipated  to  be  addressed  by  each  of  the
succeeding modules.  As those other modules have been developed, some changes to the
allocation of conditions to modules emerged as being desirable to best reflect the scope and
contents of each module and their relationship to the approval conditions.  The changes from
the Module A anticipated allocations are indicated in the above table.

Additions are shown in dark blue and removals are shown in light grey.  Module G has been
renamed from dune crossing to shore crossing.

Note also that Module C1 has been added since Module A was finalised.  Module C1 does not
introduce  any  environmental  issues  not  already  addressed  by  Modules  B  and  C  but  it  is
provided as an informative document to describe the pulp mill’s buildings and structures.

This module follows the outline required by Schedule 2 of the conditions of approval.

The EIMP Overview Module A provides additional detail that demonstrates relationships
between approval conditions, project elements, EIMP modules and EIMP components from
various perspectives.

Appendix A provides an integrated summary of all those perspectives.  Note that there have
been  some  changes  to  the  allocation  of  Schedule  2  issues  to  modules  since  Module  A  was
approved.  These changes emerged during the development of the modules as being desirable
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to best reflect the scope and contents of each module and their relationship to the Schedule
2 issues.

Appendix B sets out in tabular form the approval conditions addressed by this Module and the
actions that Gunns has taken or will take to comply with the conditions, including
management measures.  In the event of any inconsistency between the text in these tables
and the text in the body of the EIMP, the latter prevails.

The EIMP modules cover both the construction (B-K, O) and operational phases of the project
(L, M, N), with Module A being an overview of the EIMP.

All EIMP modules have been prepared and submitted to the Minister to achieve final approval
under  condition  7  of  the  approval  by  5  January  2009.   This  date  was  extended  from  the
original  4  October  2008  approval  date  by  consent  of  the  Minister  in  accordance  with  that
condition.

The construction phase modules describe management measures that will be implemented to
ensure that there are no significant impacts on matters of National Environmental
Significance due to the construction of the pulp mill and associated infrastructure.

The operational phase modules describe trigger levels, maximum limits, response measures
and a monitoring program to ensure that there are no significant impacts on matters of
National Environmental Significance due to the operation of the pulp mill.

Gunns will present the findings and conclusions of these studies and investigations to the
Minister.  The Minister would then determine under condition 44 of the approval whether to
request  Gunns  to  revise  the  EIMP  to  reflect  these  findings.   On  receipt  of  such  a  request,
Gunns would revise the EIMP and submit the revision to the Minister for approval.

1a.4 A description of the proposal and associated infrastructure

A description of the pulp mill project has been provided in EIMP Module A.

This module does not relate to construction but rather to studies and investigations that will
be undertaken prior to the commissioning of the mill:

1. Effluent trigger levels and maximum limits for condition 32 table parameters and
for additional effluent parameters (condition 32)

2. Effluent trigger levels and maximum limits for all phases of development (condition
33)

3. Effluent toxicity testing using effluent from overseas mills (conditions 34, 37 and
41)

4. Laboratory studies of the fate of fine particulate organic matter in effluent
(condition 35)

5. Additional hydrodynamic modelling of the fate of effluent (conditions 38 and 41)
6. Response strategies relevant to the above matters.
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These studies arise from the recommendations of the Chief Scientist’s Expert Panel to
manage  residual  risks  and  uncertainties  about  the  impacts  of  the  project  on  the
Commonwealth marine environment and also fulfil specific requirements of the approval
conditions.

Although the (then) Commonwealth Department of Environment and Water Resources in its
recommendation report to the Minister concluded that “Based on the available evidence, the
Department has not identified any likely significant impacts on the marine environment in
Commonwealth waters from the proposed pulp mill1”,  the  Chief  Scientist  made
recommendations for additional studies and investigations to address the residual risks and
uncertainties2.

The Chief Scientist found that “Partly due to lack of relevant international experience with
comparable technologies in comparable greenfield marine sites, the possibility of longer-
term unacceptable environmental impacts under Commonwealth jurisdiction cannot be
eliminated,  but  there  is  not  a prima facie case  for  high  risk.  The  residual  risk  can  in  the
view of the Panel be managed by appropriate monitoring, informed by a revised
hydrodynamic and sediment transport model, including the fall-back management option of
insisting on tertiary treatment in the worst case.”

The hydrodynamic and sediment transport model forms the core of the further investigations
and studies described in this module, with other studies feeding information into the model.

These studies and investigations are intended to further inform understanding of effluent
characteristics and the design of the monitoring program. Gunns may also use the results of
some of these studies and investigations to contribute to a request to the Minister to revise
the trigger levels and maximum limits as provided for under condition 32.

The findings of the completed studies will need to be approved by the Department prior to
commissioning commencing.

The results of the approved studies will need to be incorporated into the monitoring program
(C-BOMP), or other documents as required, to the satisfaction of the Department prior to
commissioning commencing. The results of baseline surveys being undertaken to inform the
monitoring program will also be incorporated into the monitoring program. (Note: The
approval variously uses the terms “background” and “baseline” in different conditions.  To
minimise confusion, the term “baseline” will be used in this module for consistency unless
the context means that it is not appropriate.)

An example of how the results of the further studies described in this module will influence
the design of the final monitoring program is through the revision to and addition of sampling
sites.

The hydrodynamic and sediment transport model required by condition 38 of the approval
are central to the further studies and investigations described in this module. As required by
condition  39  a  range  of  responses  are  outlined  in  this  module  depending  on  the  sediment
deposition and effluent plume behaviour predicted by the hydrodynamic modelling study.

As with the other studies, the results of the hydrodynamic modelling will be used to inform
the design of the monitoring program prior to commissioning commencing.  In addition, if the
result of the modelling study show that a more significant response is required, such as

1 Paragraph 36 of Australian Government Department of the Environment and Water
Resources (2007) Recommendation Report prepared for EPBC Project 2007/3385 under
Section 95C of the Environment Protection and Conservation Biodiversity Act 1999.
2 Chief Scientist (2007) Chief Scientist’s Report on the scientific aspects of the Department
of Environment and Water Resources recommendation report, relevant supporting
documentation and public comments on the Gunns Limited pulp mill proposal (EPBC
2007/3385) in Tasmania
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changing the design of the diffuser or implementing tertiary treatment, the Minister would
then determine under condition 44 of the approval to request Gunns to revise the EIMP as
necessary. On receipt of such a request Gunns would revise the EIMP and submit the revision
to the Minister for approval.

Some of the studies can be undertaken in parallel while others must be undertaken
sequentially.  Mill commissioning is expected to occur 26 months after the Gunns Limited
Board  gives  the  project  Notice  to  Proceed  (NTP).   The  timetable  of  the  studies  and
investigations is therefore relative to the date of NTP, which is subject to the finalisation of
project financing.

The completion of baseline surveys and further studies outlined in this module can be
grouped into five programs of activity:

1. Hydrodynamic modelling
2. Field measurements
3. Baseline monitoring
4. Effluent testing
5. Biota monitoring.

Outputs from the programs will include reports to the Department and at various stages
Departmental approval will be required.  Key milestones for the five programs, all of which
are required to be achieved prior to mill commissioning commencing, are identified in the
flowcharts in Figure 1 and the approval decisions are summarised in Table 3.

The five programs of activity outlined in Figure 1 cover the majority of further work to be
undertaken by Gunns as part of the operational phase modules prior to commissioning. Where
there  are  other  activities  to  be  completed  these  will  be  incorporated  into  the  C-BOMP,  or
other documents as required, to be approved by the Department prior to commissioning
commencing.
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Approval decision on revised EIMP if
required by Minister*

(Minister)

*Condition precedent
for

mill commissioning

Preparation of final diffuser
performance report
(Diffuser specialist)

Revision of EIMP if required by
Minister
(Gunns)

Approval of hydrodynamic modelling
scope

(DEWHA)

Hydrodynamic modelling
findings inputted to
sampling locations

(Gunns)

Approval decision on functioning
nested pilot model report

(DEWHA)

Approval decision on coupled model
report

(DEWHA)

Approval decision on sediment
transport & partitioning model report

(DEWHA)

Approval decision on complete &
calibrated model report

(DEWHA)

Submission of final modelling report
to DEWHA

(Gunns)

Hydrodynamic modelling program
(Indicative timeframe – subject to change)

Conditions 38 & 39

Approval decision on preferred
tenderer
(DEWHA)

Call for tenders and selection of
preferred modelling tenderer

(Gunns)

Development of nested pilot model
(Modelling firm)

Preparation of modelling report
(Modelling firm)

Long term modelling simulations of
undissolved tracers

(Modelling firm)

Calibration of complete & calibrated
model to field measurements

(Modelling firm)

Coupling of near field model to far
field model

(Modelling firm)

Development of near field circulation
model

(Modelling firm)

Validation & calibration of far field
model with historical data

(Modelling firm)

Preparation of report on functional
nested pilot model

(Modelling firm)

Submission of functioning nested pilot
model report to DEWHA

(Gunns)

Preparation of report on coupled
model

(Modelling firm)

Submission of coupled model report to
DEWHA
(Gunns)

Effluent testing findings
inputted to hydrodynamic

model
(Gunns)

Field measurement findings
inputted to hydrodynamic

model
(Gunns)

NTP+1 month

EIMP Module L

NTP+2 months

NTP+3 months

NTP+5 months

NTP+6 months

NTP+6 months

NTP + 9, 12, 15, 18 months

NTP+19 months

NTP+20 months

NTP+21 months

NTP + 12 & 18 months

Figure 1: Estimated program of studies and investigations

Development of sediment transport
& partitioning model

(Modelling firm)

Preparation of report on sediment
transport & partitioning model

(Modelling firm)

Submission of sediment transport &
partitioning model report to DEWHA

(Gunns)

NTP+7 months

Preparation of report on complete &
calibrated model
(Modelling firm)

Submission of complete & calibrated
model report to DEWHA

(Gunns)

Approval decision on final modelling
report

(DEWHA)

NTP+22 months

NTP+25 months

Approval decision on diffuser
performance assumptions

(DEWHA)

Submission of final diffuser
performance report to DEWHA

(Gunns)

Approval decision on revised
C-BOMP*
(DEWHA)

NTP + 25 months

NTP+22 months

Implementation of agreed responses
(C39) and review of C-BOMP

(Gunns)

NTP+22 months

Mill commissioning
(Gunns)

NTP + 26 months

Approved modelling findings
inputted to baseline
monitoring program

(Gunns)

NTP+22 months

NTP+19 months
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(continued)

Field measurement for hydrodynamic modelling program
(Indicative timeframe – subject to change)

Conditions 38 & 39

Approval decision on hydrodynamic
modelling scope

(DEWHA)

NTP + 19 months

Call for tenders and selection of
preferred modelling tenderer

(Gunns)

Instrumentation assembled and
prepared

(Modelling firm)

Submission of field measurement
report to DEWHA

(Gunns)

Preparation of field measurement
report

(Modelling firm)

Recovery visit

(Modelling firm)

Third service visit

(Modelling firm)

Second service visit

(Modelling firm)

First service visit

(Modelling firm)

Instrumentation deployed

(Modelling firm)

Approval decision on preferred
modelling tenderer’s methodology

(DEWHA)

Data download

(Modelling firm)

Data download

(Modelling firm)

Data download

(Modelling firm)

Data download

(Modelling firm)

NTP + 1 month

EIMP Module L

NTP + 2 months

NTP + 5 months

NTP + 6 months

NTP + 9 months

NTP + 12 months

NTP + 15 months

NTP + 18 months

Field measurement
findings inputted to
hydrodynamic model

 (Modelling firm)

NTP + 9 months

NTP + 12 months

NTP + 15 months

NTP + 18 months

Submission of field data report to
DEWHA

(Gunns)

Approval decision on field data for
hydrodynamic model

(DEWHA)
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Hydrodynamic modelling
findings inputted to
sampling locations

(Gunns)

Assessment of baseline monitoring
data

(Gunns)

Review of sampling locations

(Gunns)

Preparation of continuous plume
monitoring methodology

(Gunns)

Assessment of baseline monitoring
data

(Gunns)

Review of sampling locations

(Gunns)

Assessment of baseline monitoring
data

(Gunns)

Review of C-BOMP

(Gunns)

Mill commissioning

(Gunns)

NTP + 7 months

NTP + 12 months

NTP + 13 months

NTP + 14 months

NTP + 18 months

NTP + 19 months

NTP + 22 months

NTP + 25 months

Submission of sampling location
review report to DEWHA

(Gunns)

Submission of plume monitoring
methodology to DEWHA

(Gunns)

Submission of baseline data report to
DEWHA

(Gunns)

Submission of baseline data report to
DEWHA

(Gunns)

Assessment of baseline monitoring
data

(Gunns)

Approval decision on sediment, water
and ecological monitoring framework

in C-BOMP
(Minister)

EIMP Module M
Baseline monitoring program

(Indicative timeframe – subject to change)
Conditions 36 & 40

Hydrodynamic modelling
findings inputted to
sampling locations

(Gunns)

Submission of sampling location
review report to DEWHA

(Gunns)

Submission of baseline data report to
DEWHA

(Gunns)

(continued)
MC = mill commissioning

Approval decision on revised C-BOMP
(condition precedent for mill

commissioning)
(DEWHA)

NTP + 25 months

NTP + 26 months

Approved modelling
findings inputted to
baseline monitoring

program
(Gunns)

Submission of plume continuous
monitoring report

(Gunns)

MC+4 months
Approval of plume continuous

monitoring report

(DEWHA)

MC+6 months

Submission of full Baseline Marine
Water Quality Data Report

(Gunns)

Approval of full Baseline Marine
Water Quality Data Report

(DEWHA)

MC+3 months MC+5 months
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NTP + 26 months

EIMP Module L

NTP + 1 month

NTP + 1 months

NTP + 2 months

NTP + 3 months

NTP + 4 months

NTP + 7 months

NTP + 22 months

NTP + 25 months

NTP + 6 months

Overseas mill effluent source
confirmation

(Source mill)

Approval decision on WET testing
and chemical analysis SAP (C34)

(Minister)

Overseas mill effluent importation
approval

(AQIS)

Overseas mill effluent transport
approval

(Airline)

Overseas mill effluent importation
to testing laboratory

(Gunns)

Overseas mill effluent WET testing
with local species and chemical

analysis
(Testing laboratory)

Submission of effluent testing
report to DEWHA

(Gunns)

MC=mill commissioning

Approval decision on effluent
testing reports

(DEWHA)

Review of C-BOMP

(Gunns)

Approval decision on revised C-BOMP
(condition precedent for mill

commissioning)
(DEWHA)

MC* + 2 months MC + 10 months
Report on effluent EDC testing

(Testing laboratory)

Submission of EDC testing SAP to
DEWHA

(Gunns)

Approval decision on EDC testing
SAP

(DEWHA)

Effluent EDC testing

(Testing laboratory)

Contaminant partitioning testing
SAP design

(Gunns)

Approval decision on contaminant
partitioning SAP

(DEWHA)

Particulate property testing

 (Testing laboratory)

Approval decision on partitioning
testing scope and intent

(Minister)

Partitioning testing

(Testing laboratory)

Effluent testing program
(Indicative timeframe – subject to change)

Conditions 34, 35, 37 & 41

Mill commissioning

(Gunns)

Submission of EDC testing report to
DEWHA

(Gunns)

Effluent testing findings
inputted to hydrodynamic

model

(Gunns)

NTP + 7 months

Hydrophobic substances RQ
reassessment design

(Gunns)

Approval decision on hydrophobic
RQ reassessment design

(DEWHA)

RQ reassessment

 (Toxicity expert)

Approval decision on particulate
properties testing design (C35)

(Minister)

Approval decision on hydrophobic RQ
reassessment scope and intent (C37)

(Minister)

Submission of partitioning testing
report to DEWHA

(Gunns)

Submission of property testing
report to DEWHA

(Gunns)

Submission of RQ reassessment
report to DEWHA

(Gunns)

(continued)

Approval decision on EDC testing
scope and intent (C41)

(Minister)

NTP + 21 months

NTP + 20 months
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Review of bivalve and fish monitoring
methodology

(Gunns)

Trial deployment of sentinel bivalves
& pilot fish sampling

(Gunns)
March 2009 – May 2009

July 2009
Submission of bivalve and fish

sampling report to DEWHA

(Gunns)

August 2009

October 2009
Approval decision on reviewed biota

monitoring framework in C-BOMP

(DEWHA)

Review of biota monitoring
framework

(Gunns)

Submission of biota monitoring
framework review to DEWHA

(Gunns)

October 2008 – March 2009
Pilot seal and penguin sampling by

State government

(DPIW)

Approval decision on biota
monitoring framework in C-BOMP

(Minister)

Preparation of seal and penguin pilot
sampling report

(DPIW)

EIMP Module M

Mill commissioning

(Gunns)

Deployment of sentinel bivalves &
start of biota monitoring

(Gunns)

Biota monitoring program
(Indicative timeframe – subject to change)

Condition 36

NTP + 1 month*

*May be earlier than June 2009

NTP + 26 months

Approval decision on revised C-BOMP
(condition precedent for mill

commissioning)
(DEWHA)

Review of C-BOMP

(Gunns)NTP + 22 months

NTP + 25 months
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Table 3: Planned report submissions and DEWHA approval decisions leading up to mill commissioning

Estimated date* Report submission DEWHA approval decision

July 2009 Bivalve and fish sampling report

August 2009 Biota monitoring framework review

October 2009 Reviewed biota monitoring framework

NTP** + 1 month Final diffuser performance report

Preferred modelling tenderer

NTP + 2 months Contaminant partitioning design Preferred modelling tenderer

Hydrophobic RQ reassessment design Diffuser performance assumptions

NTP + 3 months Functioning hydrodynamic pilot model
report Functioning hydrodynamic pilot model report

Contaminant partitioning design

Hydrophobic RQ reassessment design

NTP + 6 months Coupled hydrodynamic model report Coupled hydrodynamic model report

Effluent testing reports

NTP + 7 months Effluent testing reports

Sediment transport and partitioning model
report

Sediment transport and partitioning model
report

NTP + 12 months Field data report Field data report

Sampling location review

NTP + 13 months Plume monitoring methodology

NTP + 14 months Baseline data report

NTP + 18 months Sampling location review

NTP + 19 months Field measurement report

Baseline data report

Calibrated model report Calibrated model report

NTP + 20 months EDC testing SAP

NTP + 21 months Final modelling report EDC testing SAP

NTP + 22 months Review of C-BOMP Final modelling report

If required by Minister, review of EIMP

NTP + 25 months Baseline data report Revised C-BOMP (condition precedent for mill
commissioning)

If revision of EIMP is required by Minister,
approval of revision by Minister (would be
condition precedent for mill commissioning)

NTP + 26 months Mill commissioning (MC)

MC + 3 months Baseline Marine Water Quality Data Report

MC + 4 months Continuous plume monitoring report

MC + 5 months Baseline Marine Water Quality Data Report

MC + 6 months Continuous plume monitoring report
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1a.5 Relevant environmental commitments

Gunns’  environmental  commitments  for  the  project  as  they  relate  to  matters  of
Commonwealth interest are described in documents submitted to the Minister under the
EPBC Act approval process:

¶ Preliminary Documentation: Gunns Limited Bell Bay Pulp Mill Project Impact
Assessment under the Environment Protection Biodiversity Conservation Act 1999; and

¶ Response to Submissions: Gunns Limited Bell Bay Pulp Mill Project Response to
Submissions under the Environment Protection Biodiversity Conservation Act 1999.

These commitments are described in EIMP Module A.  Commitments relevant to this module
(Precommissioning) are:

¶ Key constituent concentrations within the treated effluent will be measured and
monitored in the effluent treatment plant prior to its disposal via the effluent pipeline
and diffuser.

¶ Treated effluent dispersion monitoring, and monitoring for possible long-term impacts
of treated effluent on the marine environment will be undertaken.

¶ The effluent treatment plant will feature the following main operations:
- pre-treatment, primary clarification and stabilisation of the raw effluent quality to

remove coarse impurities, control effluent pH, remove suspended solids and level
down  the  variability  of  raw  effluent  quality.  These  stages  are  necessary  to
safeguard the highest possible performance of the biological treatment process of
the effluent;

- an emergency basin to prevent the potential shock loads from jeopardizing
biological effluent purification process in the secondary treatment stage;

- a  secondary  treatment  stage,  where  most  of  the  dissolved  organic  matter  and
certain inorganic constituents in the raw effluent are removed by a sequence of an
anoxic reactor (chlorate removal), selector basins and the final aeration basin (COD
and residual toxicity removal); and

- two secondary clarifiers, in which the final effluent is clarified before being
discharged into a surge basin and pumped through the effluent outfall pipeline.

¶ The effluent treatment plant components are designed to cope with the daily
variability of effluent loads, such that the final loads to Bass Strait are virtually
constant and change only slowly, ensuring longer term protection of the receiving
environment.

1a.6 Relevant approval conditions and management measures

Descriptions of the EPBC 2007/3385 approval conditions 3, 4, 9, 31, 32, 33, 34, 35, 37, 38,
39, 41 and 42 that are relevant to this EIMP module are provided in Appendix B together with
actions  that  have  been  taken  by  Gunns  to  prepare  this  module.  The  outcomes  of  those
actions and any resultant environmental management measures are also shown in that table.
These management measures will ensure that the requirements of the approval conditions
are met.

Schedule 2 of EPBC 2007/3385 requires the EIMP to reflect commitments made by Gunns in
its preliminary documentation and also in its response to public submissions.  Schedule 2 also
requires  the  EIMP  to  address  issues  and  concerns  raised  by  the  (then)  Department  of  the
Environment and Water Resources in its  Recommendation Report and also matters raised in
the Chief Scientist’s report to the Minister.   The EIMP satisfies those requirements also.
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1b.  Identification of clear environmental objectives
Overarching  environmental  objectives  for  the  project  to  ensure  that  no  adverse  impacts
occur on matters of National Environmental Significance have been outlined in Module A –
Section B.

Specific environmental objectives relevant to this EIMP module are to:

¶ Set new world’s best practice benchmarks for the operation and monitoring of pulp
mills, incorporating early warning trigger levels that initiate response measures
that will ensure that matters of National Environmental Significance are protected
(conditions 3, 4, 31, 32, 33, 39, 41)

¶ Determine appropriate effluent trigger levels and maximum limits for effluent
parameters that are relevant to matters of National Environmental Significance
(condition 32)

¶ Determine effluent trigger levels and maximum limits for effluent parameters that
are relevant to matters of National Environmental Significance for all phases of
development, including the commissioning and ramp-up phase (condition 33)

¶ Determine effluent toxicity levels using effluent from overseas mills and reassess
risk quotients for hydrophobic substances (conditions 34, 37 and 41)

¶ Determine flocculation and settling characteristics of effluent particulates
(condition 35)

¶ Determine likely 3-dimensional transport of effluent constituents, including
particulate deposition zones (condition 38)

¶ Prepare response strategies relevant to the above matters.

1c.  Identification of environmental indicators, and translation of objectives into
agreed targets and performance measures
Performance measures relating to the above objectives are:

¶ Establishment of effluent trigger levels and maximum limits for effluent parameters
that are relevant to matters of National Environmental Significance for all phases of
development, including the commissioning and ramp-up phase

¶ Confirmation or revision of effluent toxicity levels of effluent constituents and
confirmation or revision of risk quotients for hydrophobic substances

¶ Establishment of flocculation and settling characteristics of effluent particulates
for input into hydrodynamic modelling

¶ Description of likely 3-dimensional transport of effluent constituents, including
particulate deposition zones

¶ Identification of response strategies that will protect matters of National
Environmental Significance.

1d.  Design and implementation of an appropriate monitoring program
The monitoring program has been described in Module M.  Some components of the
monitoring  are  already  underway,  having  commenced  more  than  2  years  ago.   Other
components are scheduled to commence within the next few months or following Notice to
Proceed (NTP).  The monitoring will continue while the studies and investigations described
in the current Module L are being undertaken.
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The findings of these studies and investigations may lead to the monitoring program being
refined.  For example, the hydrodynamic modelling may suggest better locations for
monitoring stations such as those that focus on sediment chemistry.

As described in Module M, refinements to the monitoring will be implemented by updating
Module M and its associated C-BOMP and submission of the updates to DEWHA for approval.
Module M and the C-BOMP describe how monitoring will be undertaken.

1e.  Identification of, and commitment to, agreed trigger or response levels for
key indicators
Trigger levels are described in section 4c of this module.

This Module L describes additional studies and investigations that will be undertaken to
address residual risks and uncertainties identified by the Chief Scientist.  The findings of
these studies and investigations may lead to a need to amend trigger levels, maximum limits,
response measures and/or the monitoring program.  If this circumstance arises, proposed
amendments will be submitted to DEWHA for approval, and if a revision of trigger levels
and/or maximum limits is warranted a request will be made to the Minister as provided for
by condition 32.

1f.   Identification of specific remedial management responses to be undertaken
when trigger point levels are exceeded
Response measures are described in section 6 of this module.
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2. PRECONSTRUCTION

2a.  Management of impacts on the wedge-tailed eagle – Tasmanian
This issue relates to construction and is not relevant to this module.

2b.  Management of risks to listed flora from plant pathogens
This issue relates to construction and is not relevant to this module.

2c.  Management of risks and uncertainties associated with the non-
detection of listed flora
This issue relates to construction and is not relevant to this module.

2d.  Management of risks associated with the decline of difficult-to-
detect listed flora
This issue relates to construction and is not relevant to this module.

2e.  Management of risks associated with the decline of Xanthorrhoea
aff. bracteata
This issue relates to construction and is not relevant to this module.

2f.  Management of risks associated with the amphibian chytrid fungus
Batrachochytrium dendrobatidis
This issue relates to construction and is not relevant to this module.

2g.  Management of risks associated with trenching
This issue relates to construction and is not relevant to this module.

2h.  Mitigation of impacts on the pipeline corridors
This issue relates to construction and is not relevant to this module.

2i.  Establishment of baseline surveys for roadkill
This issue relates to construction and is not relevant to this module.
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2j. Undertaking appropriate surveys and establishing mitigation
measures for impacts on listed migratory birds
This issue relates to construction and is not relevant to this module.

2k.  Undertaking appropriate examination of likely impacts of pile-
driving noise associated with the wharf construction
This issue relates to construction and is not relevant to this module.

2l.  Establishing baseline levels of vessel strike in the region
This issue relates to construction and is not relevant to this module.

2m.  Monitoring the baseline levels of contaminants in listed species
This issue is addressed in EIMP Module M, which relates to monitoring.  Information from the
monitoring will be used to develop trigger levels for contaminants in biota.

2n.  Developing rehabilitation and offset plans for listed threatened
species
This issue is addressed in EIMP Module O, which relates to habitat offsets and reserves.  It is
not relevant to this module.

2o.  Establishing measures for habitat protection
This issue is addressed in EIMP Module O, which relates to habitat offsets and reserves.  It is
not relevant to this module.
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3. CONSTRUCTION

3a.  Management of risks associated with the amphibian chytrid fungus
This issue relates to construction and is not relevant to this module.

3b.  Management of risks associated with roadkill
This issue relates to construction and is not relevant to this module.

3c.  Management of pile-driving noise
This issue relates to construction and is not relevant to this module.

3d.  Development of strategies to minimise vessel strike
This issue relates to construction and is not relevant to this module.

3e.  Appropriate strategies to minimise impacts on listed migratory
birds
This issue relates to construction and is not relevant to this module.

3f. Strategies to ensure no increase in the levels of contaminants in
listed species
The purpose of trigger levels and response measures described in section 4 of this module is
to ensure no increase in the levels of contaminants in biota, including listed species.

3g. Management of risks associated with listed crayfish
This issue relates to construction and is not relevant to this module.
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4. PRECOMMISSIONING
The approval requires trigger levels and maximum limits to be established for the mill.  If
trigger levels are reached during the operation of the mill, response measures are required to
be implemented so that the maximum limits are not exceeded.

Two general approval conditions are relevant:

3) The EIMP must include trigger points and maximum limits in relation to effluent
discharge from the operation of the pulp mill as well as specific remedial management
responses to be undertaken by Gunns Limited if trigger points are exceeded or
maximum limits are reached.  It shall be an operational objective of the pulp mill, and
reflected in the EIMP, that trigger points, and maximum limits, are not to be reached.

4) If at any time during the taking of the action there are reasonable grounds for any of
Gunns Limited, the Minister, the Department, the Independent Expert Group or the
Independent Supervisor to believe that the maximum limits for effluent discharge in
this approval, or in the EIMP, are likely to be exceeded, then that party (if it is not
Gunns Limited) shall immediately inform Gunns Limited. Once Gunns Limited has either
been so informed or itself believes maximum limits are likely to be exceeded, it must
immediately implement the response strategies in the EIMP, in accordance with the
stipulated timeframes. If within the stipulated timeframe Gunns Limited is unable to
demonstrate to the satisfaction of the Minister that response strategies are achieving
their objective as set out in the EIMP to reverse the undesirable impacts, the mill must
cease to operate until such time as a tertiary treatment solution satisfactory to the
Minister is installed.

In addition to these general conditions, other specific conditions are relevant as described in
the following sections.

4a.  Toxicity testing of Elemental Chlorine Free mill effluents

4a.1  Approval requirements
Relevant to this issue, condition 34 of the approval requires:

In accordance with the EIMP, Gunns Limited must obtain (from overseas pulp mills already
using technologies similar to that proposed) effluent samples, and conduct chemical
analyses and whole effluent toxicity testing to identify the key contaminants and their
concentrations and the effluent dilutions needed in the mixing zone for the proposed mill.
Gunns Limited must report on the temporal variability in both the contaminant
concentrations and toxicity in the effluents from these mills.

Also relevant to this issue, condition 37 of the approval requires:

Gunns Limited must determine, in accordance with the EIMP, effluent monitoring
requirements prior to the commencement of pulp mill commissioning. This must include
but not be limited to:

…
b) a re-assessment of the Risk Quotients (RQs) for hydrophobic substances, in all
media, being taken into account; and
….
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Also relevant to this issue (although relating to monitoring of the Bell Bay pulp mill effluent
rather than testing of overseas mill effluent), condition 41 of the approval requires:

In accordance with the EIMP, Gunns Limited must prepare and have approved by the
Minister, prior to commencement of mill commissioning, strategies for monitoring the
impacts of the mill effluent on the marine environment.  These strategies must include
but not necessarily be limited to:

…
c) Chemical and ecotoxicological assessments including assessments of endocrine
disrupting ability, and ecological assessments.
…
l) Whole-effluent toxicity testing using species relevant to Commonwealth waters
in Bass Strait.
…

4a.2  Toxicity testing to be undertaken
Toxicity testing conducted under condition 34 will establish reference findings against which
regular operational toxicity monitoring required under condition 41 can be compared.

Whole effluent testing (condition 34)

A working draft of a toxicity testing sample and analysis  plan3 (SAP) has been submitted to
DEWHA for  review and  for  comment  by  the  Independent  Expert  Group.   The  SAP  has  been
prepared to address the requirements of approval condition 34.

The following summarises the draft SAP as it  relates to the monitoring strategy.  The draft
SAP has been refined following comment received from the Independent Expert Group.  It is
proposed that the final SAP will be submitted to DEWHA for approval with the required
amendment (use of glass bottles for wet samples) and two additional amendments:

o 24-hour composite sampling regime may be replaced by a grab sample to minimise
potential degradation by holding time in transit; and

o An amended strategy to determine temporal variability as described below.

The SAP describes the aims of the ecotoxicity test program, details the samples to be tested,
describes pre-testing preparation required, and describes testing methodology and quality
assurance measures used to ensure that the project is completed in an efficient and
scientifically sound manner.

A comparable overseas mill will be selected to source the effluent samples.  For commercial-
in-confidence reasons, the identity of the source mill will be communicated to DEWHA under
separate cover.

The effluent sampling at the source mill will be undertaken by an appropriately experienced
sampling organisation consistent with relevant Australian Standards (particularly AS5667.10-
1998).    The  sample  will  be  taken  from  the  wastewater  treatment  plant  discharge  point,
equivalent to the effluent monitoring point for the Bell Bay mill.

The individual sample(s) will be representative of effluent quality taken over a period of
equal to or less than 24 hours.  Samples will be transported to Australia using handling
protocols described in the SAP and/or will be analysed by local or international laboratories
to standards acceptable for the purpose.

Best endeavours will be made to achieve the minimum practical delivery time — 48 hours is
considered to be the shortest achievable period given the significant logistical constraints.

3 Ecotox (April 2008) Toxicity assessment of an overseas pulp mill effluent for the proposed
Tasmanian pulp mill – working draft sample and analysis plan
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Prior to the toxicity testing the effluent will  be subjected to chemical analysis  and will  be
adjusted to a salinity of 35.5 ppt.

The proposed whole effluent toxicity (WET) testing will comprise:

¶ Microtox assay using the marine bacterium Vibrio fischeri
¶ 72-h micro-algal growth inhibition test using Nitzschia closterium
¶ 72-h macro-algal germination assay using Hormosira banksii
¶ Sea urchin fertilisation success using Heliocidaris tuberculata
¶ 72-h larval development using the sea urchin Heliocidaris tuberculata
¶ 48-h larval development using the doughboy scallop Mimachlamys asperrima
¶ 96-h survival of the juvenile amphipod Allorchestes compressa
¶ 96-h larval fish imbalance test using the striped trumpeter Latris lineata.

All ecotoxicology tests will be performed at the Ecotox Services Australasia laboratory in
Lane  Cove,  NSW,  with  the  possible  exception  of  the  Microtox  and Nitzschia micro-algal
growth inhibition tests, which may be performed by the CSIRO Centre for Environmental
Contaminants Research at the Lucas Heights Research Laboratories, NSW, subject to
availability of CSIRO to undertake tests on the day of the arrival of the samples.

At least 6 concentrations of the pulp mill effluent will be performed for each WET test: 0,
D95, 6, 12.5, 25, 50 and 100% plus filtered seawater control and artificial seawater control,
where D95 is a dilution representing the 95%ile dilution expected at the edge of the mixing
zone (to be determined from the further hydrodynamic modelling). A further 1% treatment
will be included to represent the edge of a 1 in 100 mixing zone.

The SAP includes detailed descriptions of each of these tests.

Additional samples will be taken at the same time as the WET samples for chemical analysis
of  determinands  that  are  relevant  to  the  interpretation  of  toxicity  tests.  The  suite  of
determinands is extensive and is based on, but in some cases goes beyond, the pollutant
parameters defined under the State permit for routine monitoring of the effluent, as
described in the C-BOMP (Module M). Determinands that are not generally associated with
toxicity, such as biological indicators and therefore not able to provide useful information for
interpretation of toxicity tests have been excluded from the analytical suite.

In addition to the chemical analysis of the effluent itself, chemical analysis of any flocculants
formed  by  the  effluent  when  exposed  to  seawater  will  be  undertaken  to  determine  the
partitioning proportions of chlorate, dioxins, chloroacetic acids and colour in dissolved and
flocculated form (colour is of interest as a possible tracer of the dissolved fraction).  This
information  will  be  inputted  to  the  hydrodynamic  model  together  with  the  results  of  the
particulate settling tests described in section 4b to ensure that the model reflects the
different fates of dissolved and flocculated forms of these contaminants in the receiving
environment.  Resin acids will not be able to be tested in this way because the source mill
for the overseas effluent does not process pine.

The majority of chemical analysis  will  be conducted by the National Measurement Institute
(NMI) Laboratories on return to Australia.  Some specialised analysis for groups of compounds
such as resin and fatty acids and/or chlorinated phenolics were considered for consignment
to  a  suitable  North  American  laboratory  where  these  analytical  suites  are  commonly
undertaken for regulatory purposes to traceable standards.  However, it is proposed now that
the CSIRO Forest Bioscience Laboratories in Australia is engaged for this particular task using
in-house methods. This CSIRO laboratory has been providing analytical services and
consultation to NMI/Gunns for similar work on this project.  A table detailing the SAP for the
physico-chemical tests that will be undertaken in parallel to the WET SAP described above is
attached as Appendix C.   The table includes preservation techniques.

The preservation procedure and other logistical considerations are complex and subject to
ongoing  review  to  minimise  the  amount  of  material  transported.  In  addition,  some
preservation procedures (eg the application of nitric acid) may not be possible due to airline
transit policies, while others (eg freezing after collection) may not be practicable.
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The source mill has a historical record of effluent toxicity test results and also has an ongoing
effluent toxicity testing program, using a range of species and protocols similar to those
described above.  This will allow the temporal variability of pulp mill effluent to be
described by calibrating the toxicity testing required by approval condition 34 with the
source mill’s own effluent testing program.  A sample of effluent from the source mill will be
obtained  and  brought  back  to  Australia  as  close  as  is  practicable  to  the  same  time  as  the
source mill takes its own regular sample for toxicity testing.  The Australian toxicity testing
end points can then be calibrated to the source mill’s toxicity testing end points on its
simultaneous effluent sample.  Once calibrated, the temporal variability of pulp mill effluent
toxicity on the Australian test species will be able to be inferred from the historical records
of temporal variability of toxicity on the comparable overseas test species.  Additional
toxicity information is also available from the two rounds of toxicity testing that have already
been undertaken for the Bell Bay project since 2005 (described in Volume 17 of the DIIS) and
from the publicly available toxicity testing results from the Botnia mill in Uruguay.

Following mill commissioning, a comparative toxicity testing program will be implemented,
using the Bell Bay pulp mill’s effluent and species relevant to the Commonwealth waters in
Bass Strait in accordance with condition 41(l) of the approval.  The design of this program
will be determined by the findings of the Precommissioning program.

4a.3 Risk Quotient reassessment (condition 37)

The risk assessment undertaken for the Preliminary Documentation examined hydrophilic
substances.  Condition 37 requires a reassessment for hydrophobic substances.  Accordingly,
Gunns will:

1. Select potentially hydrophobic chemicals from the list of 130 chemicals potentially in
the effluent

2. Determine the physicochemical properties of these hydrophobic chemicals,
3. Determine their partitioning coefficients, half-lives etc. (based on the physico-

chemical properties)
4. Determine their sediment concentrations (following the corrected procedure to

estimate dioxin/furan concentrations in sediments)
5. Determine guideline or end-point values for each of the chemicals that partition to

the sediment phase
6. Calculate their RQ values, and
7. Any chemicals with RQ Ó 1 will be added to the monitoring list if they are not already

on the list.

If any chemicals are added to the monitoring list, the Sample and Analysis Plan (SAP) for the
monitoring list will be revised accordingly and submitted to DEWHA for approval.

Confirmation of the chemicals present in the wastewater effluent will be undertaken during
effluent monitoring. If the analysis shows the existence of any of the hydrophobic chemicals,
then calculations will be performed in order to determine if they need to be monitored in
biota.

4a.4 Endocrine Disruption Chemical (EDC) testing (condition 41(c))

The term endocrine  disruption  relates  to  the  ability  of  certain  chemicals  to  interfere  with
normal endocrine function. The endocrine system plays an important role in the maintenance
of homeostasis and the regulation of key developmental processes and bodily functions.
Therefore, an endocrine disrupting chemical is one that can potentially interfere with any of
these processes.

In accordance with the requirements of condition 41(c), EDC testing of the Bell Bay pulp mill
effluent will be undertaken following the commissioning of the mill.  EDC testing examines
for chronic effects and therefore may require test biota to be held in the test conditions for



GNS-PLN-1000-1400-0017-F-00 EIMP Module L Precomissioning management Page 24

extended periods.  It is not logistically possible for this to be undertaken on overseas pulp
mill effluent due to the volumes of effluent that would be required (nor is it a condition of
approval that such testing on overseas effluent be undertaken).  The EDC testing will
therefore only be undertaken on the Bell Bay effluent as part of the monitoring program and
are  therefore  not  relevant  to  the  Precommissioning  phase.     However,  the  findings  of  the
whole effluent testing of overseas mill effluent described above will inform the design of the
EDC testing.  The testing procedures are described in section 5e of Module M.

4b.  Studies to establish the properties affecting fate of fine particulate
organic matter in effluent

4b.1  Approval requirements
Relevant to this issue, condition 35 of the approval requires:

In accordance with the EIMP, to determine the properties affecting the fate of fine
particulate organic matter in effluent, Gunns Limited must undertake laboratory studies,
agreed to by the Department, to assess the likely settling and flocculation properties of
fine particulate organic materials in equivalent effluent.

4b.2  Studies to be undertaken
An exhaustive international literature search has been undertaken but it found no relevant
studies of pulp mill effluent settling and flocculation in marine environments.  The proposed
scope  of  works  described  below has  been  developed  at  the  request  of  Gunns  by  the  UNSW
Water  Research  Laboratory  (WRL)  in  response  to  condition  35  of  the  approval  and  relevant
sections (principally 1.4.4) of the Chief Scientists Report, based on WRL’s experience on
flocculation studies for other industries.

The proposed methodology aims to describe the likely transport cycle of flocculated material
through laboratory studies.

Task 1: Sample analysis and storage: As an initial task WRL will assess the composition of
the organic floc and determine the most appropriate methods for storage and handling.  This
task will focus on issues associated with handling, preparation, reliable analysis, the
quantities required and floc storage.  During this task, all AQIS permits would be obtained.

Task 2: Physical and structural analysis: Once obtained, the floc will be tested to determine
its physical composition, including particle size analysis and distribution and fractal
dimensions.  These variables are crucial for subsequent tests and in determining the impact
of  the  sample  ageing  during  storage.   These  tests  will  be  undertaken  using  a  Malvern
Mastersizer  E,  located  at  UNSW.   These  tests  will  also  be  run  at  the  end  of  the  study  to
confirm that the sample composition has not altered.

Task 3: Local condition assessment: The available on-site data will be analysed to
determine the ambient environmental conditions related to shear and particle transport that
are applicable to the study.  The resultant criteria will be applied throughout the physical
model testing program and incorporated within the numerical modelling predictions (section
4f).

Task 4: Shear tests: Particles will  be subjected to a range of shear tests to determine the
impact of pipe shear on particle size distribution.  These tests will be undertaken in a
customised coquette (ie. rotating cylinder) connected to a Malvern Mastersizer E.  The
results from these tests are crucial to understanding the floc’s characteristics upon being
discharged from the diffuser.
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Task 5: Settling tests: A  range  of  physical  model  settling  tests  will  be  undertaken  to
determine the particle’s settling velocity under various dilution levels.  The settling tests will
be undertaken in a specialised settling column fitted with a water bath and particle tracking
equipment.  The results from these tests will be used to determine the particle settling rates
and,  if  relevant,  the  change  in  particle  composition  when  the  effluent  is  mixed  with
seawater.  A statistical distribution of settling rates will be determined for a range of
particle sizes.  These settling rates will be incorporated within the numerical model,
together with the information from the chemical testing described in section 4a.2 on the
partitioning of contaminants between their dissolved and flocculated forms.

Task 6: Bed shear tests: A range of bed shear tests will be undertaken to determine the
resuspension rate (ie. critical shear) of a flocculant mat.  These tests will be based on on-site
ambient current and wave conditions.  These tests will be undertaken in a recirculating
flume equipped with an acoustic doppler velocimeter to measure velocity and turbulence,
and an in-line focus beam reflective measurement to calculate particle size and distribution.
The results from these tests will provide the critical shear rates necessary to resuspend the
settled particles.  A range of tests will be undertaken to determine the resuspension rates
dependent on time of deposition (ie. consolidation).  All physical modelling tests will be
undertaken  using  seawater  at  full  scale.   The  resultant  critical  shear  rates  will  be
incorporated within the numerical model.

Task 7: Dynamic settling and contaminant transport numerical model: A dynamic settling
and contaminant transport numerical model will be developed to incorporate the results
from the above physical modelling tests and the near-field mixing results into a predictive
tool for assessing particle transport and concentrations at a range of locations.  The model
will incorporate all of the the above findings to track the floc within its transport cycle
(shown schematically in Figure 2).  The model will be able to be used to determine the
distribution  of  particles  along  the  seabed  with  distance  along  the  near-field  zone.   In
conjunction with the hydrodynamic modelling (section 4f), which will provide estimates of
bed shear stress, the model will be designed to predict deposition and resuspension zones.
Results  from the  model  will  be  used  to  inform refinements  to  the  design  of  the  long-term
monitoring program.

Figure 2: Schematic relationship of processes affecting particle transport and settling and
their relationship to the tasks described above (source: UNSW WRL)
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4c.  Establish maximum limits and trigger levels of pollutants in
effluent, receiving environment and sentinel biota

4c.1  Approval requirements
Relevant to this issue, condition 32 of the approval requires:

Gunns Limited must sample the effluent discharge from the operation of the pulp mill for
the parameters in the tables below on at least a daily basis. The pulp mill must not
operate if the monthly average effluent concentrations from the pulp mill exceed the
maximum limits provided in the tables below. These limits may be revised in the final
EIMP if agreed by the Independent Expert Group and approved by the Minister as a result
of further studies. Maximum limits and trigger levels on additional effluent contaminants
(for example, nitrate, resin acid and colour) will also be developed in the EIMP in
accordance with Schedule 2.

Monthly average effluent concentrationParameter Trigger level Maximum limit
Dioxins and furans 2.0 pg TEQ/L 3.4 pg TEQ/L
Chlorate (ClO3

-) 1.9 mg/L 3.7 mg/L
Total chloroacetic acids 237 µg/L 237 µg/L

Parameter Monthly average effluent concentration
Maximum limit

Total nitrogen 2.5 mg/L
Total phosphorus 0.8 mg/L
Total suspended solids 20 mg/L
Biological oxygen demand 11 mg/L

Also relevant to this issue, condition 33 of the approval requires:

Prior to commissioning, trigger levels for effluent discharge for all phases of development
must be included in the EIMP together with agreed response strategies and timeframes if
trigger levels are exceeded or maximum limits reached.

Also relevant to this issue, condition 41 of the approval requires:

In accordance with the EIMP, Gunns Limited must prepare and have approved by the
Minister, prior to commencement of mill commissioning, strategies for monitoring the
impacts of the mill effluent on the marine environment. These strategies must include but
not necessarily be limited to:

(a) Appropriate early warning of reaching trigger levels in Commonwealth waters.
…
g) Effluent monitoring must be undertaken on weekly composites of the daily
samples
...

4c.2  Report prepared
In  response  to  the  approval  requirements,  Gunns  commissioned  Pöyry  to  prepare  a  report:
Bell  Bay  pulp  mill  project:  Trigger  levels  and  maximum  limits  for  effluent  concentrations
(August 2008).  A copy of this report is provided in Appendix E.

Pöyry  is  a  global  consulting  and  engineering  firm  and  is  a  world  leader  in  forest  industry
engineering and implementation services.  Pöyry advised Gunns during its preparation of the
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pulp mill project’s DIIS and the Preliminary Documentation and Response to Submissions
documentation.

Of particular relevance to this module, Mr Hannu Jäppinen of Pöyry provided advice on
effluent treatment and emissions and Mr Jäppinen also led the preparation of the report in
Appendix E.

Mr  Jäppinen’s  area  of  expertise  is  in  pulp  and  paper  mill  process  engineering,  with  a
particular emphasis on pollution control planning, environmental pollution control
technology, and waste water treatment technology.  He holds the degree of Master of
Science from the University of Helsinki  (1967) and a Diploma in Environmental Science and
Technology from the Delft University of Technology (1973).  Mr Jäppinen has worked as a
process  engineer  in  the  pulp  industry  since  he  joined  Pöyry  Forest  Industry  in  1974.   From
1984 to 1992 he was the Manager of Pöyry’s Environment Protection Department, and from
1992 to 1997 he was the Director of Environmental Projects in the Asia-Pacific Region in
Pöyry’s Office in Thailand.  Since then Mr Jäppinen has worked as a Senior Consultant in
Pöyry’s Singapore office with the same responsibility.  Prior to joining Pöyry he worked with
the Finnish National Water Board and at the Technical and Environmental Research
Laboratory of Oy Kaukas Ab (presently part of UPM-Kymmene), where he was responsible for
monitoring and reporting the environmental performance of the Kaukas sulphate and sulphite
pulp mills in Finland.

The following sections are derived from the report provided in Appendix E, which also
references previous material prepared and submitted as part of the approval process, in
particular Mr Jäppinen’s Expert Witness Statement (available at http://www.gunnspulpmill
.com.au/iis/supp/hannu_jappinen_ews.pdf), and are supplemented by further studies of mill
performance, including an examination of recent performance data from overseas mills.

4c.3 Mill phase terminology

A number of important terms are used in the following sections:

Water runs: These are undertaken prior to start-up and involve the testing of circuits,
pumps and so on using clean water.  Only clean water will be used and there will be no
contamination sources, so no effluent will be produced.  Only clean water would be
discharged from the mill.

Start-up: This will be the first input of chips to the digester, or if earlier trials of the
pulp drier with purchased fibre are undertaken the first of such trials. In either of these
cases  effluent  will  or  could  be  produced  (in  the  latter  case  although  no  processing  of
chips occurs there could be minor contamination due to loss of fibre). The approval
defines start-up to constitute the commencement of commissioning.  Start-up does not
include mill restarts following any mill shutdowns that occur after commissioning, that is
during normal operations.

Ramp-up: This follows start-up and involves the ramping up of production levels until
they reach the design level.  Typically, the ramp-up period is 18 to 24 months, and an 18
month ramp-up is expected for the Bell Bay pulp mill.  After ramp-up, the mill enters
the “normal operations” phase.

Normal operations: This follows the completion of ramp-up, when production levels
have reached design level.  Normal operations include mill restarts following mill any
shutdowns that occur for maintenance.

http://www.gunnspulpmill/
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4c.4 Statistical terminology
The statistical terminology used for describing the environmental performance of pulp mills
(and industrial processes generally) can be confusing and it is important to understand what
key terms mean.

To  demonstrate  the  terminology,  a  hypothetical  year  long  time  series  of  weekly  sampling
values  is  shown  in  Figure  3.   The  actual  concentration  values  are  not  pertinent  to  this
demonstration,  and  have  been  omitted  to  avoid  suggestions  that  they  are  real  data.
Although Figure 3 is not real data from an actual mill, real data do show these sorts of
variability patterns.

The  hypothetical  time  series  is  based  on  weekly  monitoring  values.   Weekly  monitoring  is
required for the Bell Bay pulp mill by condition 41(g) of the approval.  Condition 32 of the
approval, however, sets effluent triggers levels and maximum limits on a monthly basis.  In
addition to the weekly values, monthly values are therefore also provided in the time series.
For simplicity in this demonstration, it is assumed that each month comprises 4 weeks (in
practice  this  will  not  be  the  case,  because  months  are  not  exactly  4  weeks  long  and  true
monthly  values  will  contain  either  4  or  5  weekly  values,  depending  on  how  the  different
cycles line up at any given month end date).

In the graph, each monthly value is the average of the 4 weekly values that fall within that
month.   As  is  evident  from  the  graph,  variability  over  the  shorter  weekly  period  is  much
greater than it  is  for the longer monthly period.  Averaging over the longer period smooths
out the data.

Figure 3: Statistical terminology used for describing pulp mill performance
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Three key statistics are shown in Figure 3:

A. Long Term Average weekly/monthly/annual average – this is the Long Term Average
(LTA) of the weekly values over a year, which is the same as the monthly and annual
average.  The weekly average, monthly average and annual average are identical (they
are derived from the same data and the length of the averaging period does not change
the average).

B. Weekly maximum – this is the maximum weekly value reached over the year
C. Monthly maximum – this is the maximum monthly value reached over the year.  This is

lower than the weekly maximum because the monthly period smooths out the weekly
peaks - each monthly value is the average of 4 or 5 (depending on the calendar month
cycle) weekly values.

Condition 32 of the approval sets a “monthly average maximum limit” for the Bell Bay pulp
mill operations.  In this term, “average” is taken to be the average of the individual sample
values  within  that  month.   It  is  different  to  the  LTA  monthly  average  in  A.   The  monthly
maximum C is taken to be the statistic referred to in approval condition 32.  This means that
there is a maximum limit to which the monthly maximum (C in Figure 3) can rise during
normal operations.

Because the LTA monthly average is calculated over a year, each month it is calculated as a
12-month rolling average (the average of that month’s and the 11 preceding monthly values).
In any given month, the monthly value may be higher than the LTA monthly average but over
the 12-month averaging period, the LTA monthly average is achieved.

In any given week, the weekly value may be higher than the weekly average and it may also
be higher than the monthly value of the month that it belongs to and higher than the monthly
average.

Another important term is “percentiles”.  Percentiles are used to describe the ranking of a
range of values.  For example, the weekly 90th percentile (90%ile) is the value that is greater
than 90% of weekly values.  Similarly, the monthly 90th percentile is the value that is greater
than 90% of monthly values.  In the hypothetical Figure 3, the weekly 90%ile is approximately
the fifth highest weekly value (approximately 90% of the 52 values are lower than the fifth
highest) and the monthly 90%ile is approximately the highest monthly value (approximately
90%  of  the  12  monthly  values  are  lower  than  it).   Percentiles  become  more  precisely
determined over periods longer than the single year shown in the hypothetical example.

95 and 95%iles are used in the following sections to develop trigger values.  These values are
close to the upper end of the normal operating range, and therefore provide a valuable
indication of when performance may be trending outside that normal range, a circumstance
that would require appropriate response measures to be implemented.

4c.5  Approach taken
Condition 32 of the approval specifies monthly trigger levels (for toxicants) and maximum
limits (for all parameters) in terms of concentrations.

Concentration(s) (mass per sample volume) of various determinands are common metrics in
environmental monitoring.  However, other than for the case of persistent bio-accumulative
pollutants — which are not expected to be expressed in modern pulp mill effluent due to the
very low concentrations of such contaminants — concentration alone does not infer potential
or actual impact of the effluent on the environment.  Potential environmental impact is
related to contaminant load emitted to the environment over time, which is a combination of
concentration and discharge volume over a specified time period (mass per time).

The contemporary practice of industrial regulators in Europe and North America and Australia
is to set mass per time (e.g. kg per month) and/or mass per production (e.g. kg per air dried
tonne) limits to regulate potential environmental impacts.  This is comprehensively described
in Beca Amec’s (August 2004) Study report for independent advice on the development of
environmental guidelines for any new bleached eucalypt kraft pulp mill in Tasmania, which



GNS-PLN-1000-1400-0017-F-00 EIMP Module L Precomissioning management Page 30

was the basis for the Resource Planning and Development Commission’s 2004 Recommended
environmental emission guidelines for any new bleached eucalyptus Kraft pulp mill in
Tasmania.  These guidelines were referenced by DEWHA’s Recommendation Report to the
Minister and also by the Chief Scientist’s Report.

The purpose of the Commonwealth approval’s trigger levels and maximum limits is to protect
the environment, specifically matters of National Environmental Significance.  This is made
clear by the definitions provided in the approval:

¶ Maximum limits are  levels  of  specified  parameters  in  a  specified  medium (such  as
effluent discharge or benthic sediment) that must not be exceeded in order to ensure
protection of the matters of National Environmental Significance defined as
controlling provisions for this action under the Environment Protection and
Biodiversity Conservation Act 1999.

¶ Trigger levels are levels of specified parameters that, when reached, require the
implementation of a response strategy within a specified timeframe as agreed by the
Minister.  Trigger  levels  will  be  below any  maximum limits  that  are  relevant  to  the
trigger levels in question.

To  best  protect  the  environment,  trigger  levels  and  maximum  limits  must  be  developed
fundamentally in terms of mass emissions, ie. pollutant load discharged in the effluent to the
environment over time, and load accumulation in the receiving environment over time.  To
reflect the approval’s use of concentration limits rather than mass emission limits, the
trigger  levels  and  maximum  limits  then  need  to  be  converted  to  their  equivalent
concentrations.

Pulp mills typically measure pollutant concentrations in effluent in 24-hour composite
samples.  The daily composite sample concentrations are multiplied by the corresponding
daily effluent flow to calculate daily mass emissions.  Over a year, depending on the
determinant, a pulp mill will typically produce up to 365 individual daily data points of mass
emissions which can be analysed statistically4.

For  the  purpose  of  performance  predictions  made  in  the  DIIS  and  the  Preliminary
Documentation, the expected daily effluent “samples” were calculated by converting the
planned annual production into average and design daily productions based on the process
designs and experiences with mills elsewhere.  The results of these calculations were
estimates for various analytes of the specific effluent loads per tonne of pulp produced.
Empirical statistical coefficients were then applied to simulate the likely short and long term
variability of the loads, thereby producing estimates of, for example, 90th percentile and
95th percentile performance for daily values.

Until the mill is operating and real data is obtained, the above approach is the only feasible
method of estimating performance and performance variability.

The same approach has therefore been the basis of determining trigger levels.  The estimates
have also been benchmarked against the performance records of existing similar mills to
confirm that the estimates of load patterns and variability are reliable and realistic.

4 For the Bell Bay pulp mill, however, approval condition 41(g) stipulates that effluent
monitoring must be undertaken on weekly composites of daily samples (i.e. a 7-day average).
Over the course of each year a set of 7-day data points for each determinand will be
obtained and these data can be subjected to statistical analysis.  The dataset will be able to
be used to calculate 7-day averages and standard deviations, for example.  Condition 32
refers to monthly averages.  Because months have 30 or 31 days (apart from February), which
are not whole multiples of 7, the requirement for monitoring to be based on 7-day
composites will mean that in any given month calculation of monthly averages and standard
deviations will be based on either four or five 7-day data points.
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The parameters for which trigger levels and maximum limits have been developed are those
identified in the tables of condition 32 of the approval, together with the additional
parameters contemplated by condition 32 and the further addition of chemical oxygen
demand (COD).  Together with flow, COD is the principal process control parameter for
overall  mill  performance.   The  design  operating  ranges  of  the  other  parameters  are  set  as
direct or secondary ratios of COD.

The key steps of the approach are:

¶ Estimate raw (influent to the wastewater treatment plant before treatment) and
final (at the wastewater treatment plant outlet after treatment) effluent loads as
annual averages

¶ Estimate raw and final effluent loads as monthly averages and variability about those
averages, based on Best Available Technology (BAT) level industry benchmarks

¶ Estimate raw and final effluent loads as 24-hour averages and variability about those
averages based on BAT level industry benchmarks

¶ Apply the estimates of variability to determine the key percentiles for effluent loads
during normal operation (effluent amounts and loads as mass/unit of time)

¶ Determine appropriate trigger levels using the percentiles where those trigger levels
represent effluent loads at the upper limit of the normal expected operating range,
therefore signalling that response measures may be necessary

o 7-day and monthly trigger levels will be developed in terms of mass per unit of
time produced on a 7-day basis and monthly basis respectively

o To  reflect  the  approval’s  use  of  concentrations  rather  than  loads,  the  load
based trigger levels will then be converted to equivalent concentration trigger
levels, which will be based on expected Long Term Average performance.

¶ To reflect  the  approval’s  “monthly  average  maximum limit”  being  taken  to  be  the
maximum value that the monthly average can reach in any month (rather than being
a rolling average over 12 months),  describe how management measures will  reduce
the  monthly  variability  to  ensure  that  the  approval  concentration  limits  are  not
exceeded.

7-day and monthly trigger levels are derived from the same set of pulp mill daily Long Term
Average performance data.  7-day and monthly triggers are therefore fundamentally related
because they describe the same mill performance, simply viewed through windows of
different periods (weekly or monthly).

Consequently, monthly triggers could not be exceeded without one or more weekly triggers
being exceeded.  If weekly triggers are exceeded, response measures will be implemented.
By responding on a weekly rather than a monthly basis, more responsive actions will be
implemented than are contemplated by the approval, which only specifies monthly trigger
levels and monthly limits.
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The calculations have used mill-wide water balance (MWWB) models.  These are interactive
Excel spreadsheet models that calculate the water balances and raw effluent loads in steady
state production conditions for the following annual production capacities:

¶ BEKP (bleached eucalypt pulp) production: 1.1 million ADt/yr at available annual
production days of 350 days/yr (actual days will be less any softwood days, ie. total
production days will  be 350 and eucalypt days will  be 350 minus up to 49 softwood
days)

¶ BSKP (bleached softwood pulp) production: 100,000 ADt/yr at available annual
production  days  of  up  to  49  days/yr.   Note  that  the  initial  mill  construction
configuration will not allow softwood processing and if and when it is so configured,
the maximum length of any single softwood run is likely to be only 8 days.

4c.6 Interaction of approval conditions 32 and 33
Condition 32 sets trigger levels and maximum limits for the mill’s operation but provides for
the maximum limits specified in the condition 32 tables to be revised in the EIMP as a result
of further studies.

Condition 33 recognises that during some phases of the mill’s development, trigger levels
different to those in the condition 32 tables may be appropriate.

While conditions 32 and 33 necessarily interrelate, the wordings of those conditions do not
explicitly refer to each other.  Nevertheless, read together the two conditions provide for
the  determination  of  trigger  levels  and  maximum  limits  appropriate  to  different  stages  of
development, and further provide that those trigger levels and maximum limits may be
different to those specified in the condition 32 tables.

A detailed examination of pulp mill performance is reported in Appendix E of this module.
The conclusions of that report are summarised below, together with proposed trigger levels
and maximum limits during the operating phase (section 4c.7) and the commissioning and
ramp-up phase (section 4c.8).

Note that while condition 32 specifies trigger levels and maximum limits in terms of monthly
averages, condition 41(g) requires that monitoring is based on 7-day composite samples.  This
means that monthly trigger levels and maximum limits need to be supplemented with 7-day
values.  In the following discussion, monthly values are therefore presented, followed by 7-
day values.

4c.7  Effluent trigger levels and maximum limits during operations (condition 32)
The estimated final effluent LTA average loads after the waste water treatment plant under
normal mill operation (that is, after the commissioning and mill ramp-up phase have been
completed), are shown in Table 4, expressed on an annual, monthly, weekly (7-day) and daily
basis.  The calculations are based on a 350 day operating year, meaning that monthly values
are annual divided by 12, weekly values are annual divided by 50 and daily values are annual
divided by 350.
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Table 4: Estimated final effluent loads and their concentration equivalents for the Bell
Bay pulp mill

Specific loads Long Term Average (LTA) loads LTA
concentration

Parameter

Units Units/ADt Units
Units
per

annum

Units
per

month

Units
per

week

Units
per
day

Units
Units

per litre

Flow m3 20.3 ML 22,348 1862 447 64

TSS kg 0.41 tonnes 446 37.2 8.9 1.27 mg 20

BOD5 (total) kg 0.23 tonnes 257 21.4 5.1 0.73 mg 11

COD (total) kg 9.45 tonnes 10,395 866 208 29.7 mg 466

Chlorate kg 0.063 tonnes 69 5.7 1.4 0.20 mg 3.1

Colour kg 10 tonnes 11,000 917 220 31.4 mg 493

Total N kg 0.051 tonnes 56 4.66 1.12 0.160 mg 2.5

Total P kg 0.011 tonnes 12.3 1.02 0.25 0.035 mg 0.6

Nitrate (as N) kg 0.03 tonnes 29 2.43 0.58 0.083 mg 1.3

The  values  in  Table  4  are  Long  Term  Averages  (LTA).   LTA  are  the  values  expected  on
average  for  the  time  period  of  interest  (eg.  day,  month  or  year).    Being  an  LTA,  the
equivalent concentration is the same regardless of the time period.  For TSS, for example,
446 t/22315 ML = 37.2 t/1860 ML = 8.9 t/447 ML = 1.27 t/64 ML = 20 mg/L.

There is variability about those averages.  The subject of variability of effluent loads has
been described in various documents relating to the Bell Bay pulp mill. These documents are:

¶ RPDC Guidelines Draft Main Report, Volume 1, Section 5.8.1, titled “Emissions to the
marine environment”, page 144, sub-section (b), Variability Factors.

¶ Study report for “Independent advice on the development of environmental
guidelines for any new bleached eucalypt kraft pulp mill in Tasmania” by Beca AMEC,
Aug 2004, Section 4.7, page 143, Effluent Variability Factors.

¶ DIIS documentation, Volume 7, Annex 5 “Effluent Load and Treatment Plant Design”

¶ Expert Witness Statement of Hannu Jappinen section 6.1.3, Attachment 3, Appendix
i.

The documentation submitted by Gunns for the DIIS, Expert Witness statements, and for the
assessment under the EPBC Act, all presented Long Term Average effluent quality and also
the variability about those averages, expressed as LTA minimum and maximum values.

Expected monthly performance

In setting the monthly maximum value, it is necessary to take into account the normal
variability of the emissions that occur on a month to month basis. This is the procedure that
is  used  in  international  practice  for  defining  permit  limits  and  providing  for  the  normal
operation of the mill while not compromising environmental protection.

An example of such month to month variability is shown in Figure 4, which presents the
actual monthly data for Total Suspended Solids (TSS) from a modern pulp mill in Germany.
The values have been calculated based on the reported effluent flow, production and
measured emission from the pulp mill corrected to the expected effluent flow of the Bell Bay
pulp mill.
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Figure 4: Monthly averages for TSS in the effluent from a pulp mill in Germany

The expected monthly average emissions for the Bell Bay pulp mill were based on Long Term
Average (LTA) data.  For example, they describe the LTA load of TSS in a typical (average)
tonne of pulp.  For the example mill  shown in Figure 4, this  is  the line drawn as the mean
(average5) of 18.2 mg/litre in that graph.  The expected LTA average monthly emissions
therefore represent what is expected in an average month, ie. 12 monthly values averaged
over the 12 month year.

The expected monthly values described in Table 6.1 of the Preliminary Documentation were
calculated in this manner.  Those values are therefore the values expected in an average
month, ie. they are the sum of 12 monthly data points divided by 12.  In any particular month
of a year, the monthly value may be higher or lower than the expected LTA monthly average
but  over  a  year  the  average  month  will  be  the  value  presented  in  Table  6.1  of  the
Preliminary Documentation.

Table 6.1 values (with the addition of some parameters) were carried into DEWHA’s
assessment document as item 17 (page 5) of that report6.  Table 6.1 values (with the
additional parameters) were in turn also presented in the Chief Scientists Report (pages 39
and 53).  The origins of the condition 32 values can therefore be traced directly back to
Table 6.1 of the Preliminary Documentation.  However, in approval condition 32 the values
are taken to be the values achieved in any given month, rather than being LTA monthly
values.  This means that the mill will need to be operated with lower variability than was
contemplated in Table 6.1 of the Preliminary Documentation.

Over a year there will be a range of values above and below the LTA average month’s value.
This variability is shown in the Figure 4 example as monthly values that lie above and below
the average (mean) of 18.2 mg/litre in that graph.

5 Note that in this module, for consistency with the approval’s terminology, the term
“average” will henceforth be used rather than its synonym “mean”.
6 Note that Table 6.1 contained an error in the average chlorate value, which was stated to
be 1.9 mg/L.  This error was corrected in the Witness Statement of Hannu Jappinen but was
not picked up in the Preliminary Documentation. The value of 1.9 mg/L for chlorate was
amended through the approval to be 3.7 mg/L.



GNS-PLN-1000-1400-0017-F-00 EIMP Module L Precomissioning management Page 35

Note that the distribution of values in Figure 4 is a Poisson distribution, which is a skewed
distribution with more than half the values lying below the mean and fewer values lying
above  the  mean.   This  is  typical  of  pulp  mill  effluent  characteristics.   In  the  Figure  4
example, 3 out of 12 monthly values lie above the mean and 9 out of 12 monthly values lie
below the mean.

With LTA averages there will be a few months in the year when the individual monthly value
will be higher than the LTA average.  However, these will be balanced by the greater number
of months when the values are lower than the LTA average.  Over a given year of operations,
the LTA average will be achieved.

Monthly averages will be calculated on a rolling 12-month basis, to produce a trend of LTA
monthly averages over time, which will describe changes in the performance of the mill.

Although effluent loads and concentrations follow a Poisson distribution, for simplicity and
convenience  effluent  variability  has  been  assumed  to  be  a  normal  (Gaussian,  ie.
symmetrically bell shaped) distribution for the purpose of developing trigger levels.  This is a
conservative assumption and leads to a more stringent emission regime because it pushes the
mean towards lower values.

The values presented in Table 4 are Long Term Averages and the monthly values are what are
expected in an average month.

However, there is an expected variability of the monthly effluent load which is mostly caused
by the variability of the monthly average production. In addition to the production
throughput variability, variability of in-plant and external effluent control systems also
occurs. The total effect of the production variability and control system variability has been
estimated based on a statistical analysis of monthly averages of daily monitoring data from
existing pulp mills with accepted modern technology. The referenced mills had been under
operation for some time and the data do not include commissioning or ramp-up data.

The referenced monthly data show the coefficient of variation (CV) for the final effluent
which is the standard deviation expressed as a percentage of the mean (average) value.  The
CVs of various parameters are shown in Table 5.

Table 5: Monthly effluent coefficient of variation (or standard deviation %) of monthly
averages of daily final effluent loads

Parameter Coefficient of variation, CV (%)

Flow 5

TSS 30

BOD5 (total) 20

COD (total) 10

Chlorate 13

Colour 10

Total N 15

Total P 35

Nitrate (as N) 15

The  monthly  average  data  has  been  analysed  and  estimates  of  the  90  and  95  percentiles
calculated using the respective standard deviation multiplier factors shown in Table 6,
assuming a normal distribution.
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Table 6: Monthly standard deviation multipliers

Percentile Standard Deviation Multiplier, SDM

90 1.313

95 1.645

Multiplying the monthly average final effluent load (in column 3 of Table 7) by
(1+(CV/100) x SDM) for each of the percentiles gives the expected variability of effluent
loads, expressed as 90 and 95 percentiles.  These percentiles are shown in Table 7 for both
loads and their equivalent concentrations, which are calculated by dividing the percentile
monthly load by the equivalent percentile monthly flow.

Table 7: Monthly final effluent variability
Variability of monthly loads Variability of monthly concentrations

 Parameter Average 90%-ile 95%-ile Average 90 %-ile 95 %-ile

Units Units/d Units/d Units/d Units Units/litre Units/litre Units/litre

Flow ML 63.9 68.0 69.1

TSS tonnes 1.27 1.78 1.90 mg 20 26 28

BOD5 (total) tonnes 0.73 0.93 0.97 mg 11 14 14

COD (total) tonnes 29.7 33.6 34.6 mg 465 494 500

Chlorate tonnes 0.20 0.23 0.24 mg 3.1 3.4 3.5

Colour tonnes 31 36 37 mg 492 523 530

Total N tonnes 0.160 0.191 0.199 mg 2.5 2.8 2.9

Total P tonnes 0.035 0.051 0.055 mg 0.6 0.8 0.8

Nitrate (as N) tonnes 0.083 0.100 0.104 mg 1.3 1.5 1.5

The values shown in Table 7 are based on world’s best practice LTA averages and variability.
However, further reductions in variability will be achieved at the Bell Bay pulp mill to meet
the condition 32 limits, thereby establishing new world benchmarks.  These variability
reductions  will  be  achieved  by  using  flocculation  in  the  treatment  plant  to  remove  organic
matter and by the use of the spill basin to buffer flows into the treatment plant.

The potential for the spill basin to be used in this manner without compromising its primary
emergency role is described in the technical report in Appendix F, and is summarised as
follows.

The spill basin can be used to reduce the variability of effluent quality by providing a buffer
against spills and process upsets in the pulp mill and against process upsets in the effluent
treatment plant.

The spill basin volume of 100,000 m3 is 38% oversized for the size of the pulp mill.  However,
the  State  permit  requires  that  90%  of  this  full  volume  is  available  95%  of  the  time  over  a
year.  This restriction corresponds to the spill basin being available for off-limit effluent for
an average volume of 10,000 m3 for 347 days per year and beyond 10,000 m3 for 18 days per
year.

Use of the spill basin to reduce variability due to spills and process upsets in the pulp mill
could be required on up to 15 days per year.  The maximum volume expected to be required
for diversion to the spill basin in these circumstances is estimated to be 3000 kL/hour.
Operational management procedures typically would have the incident under control within
up to 4 to 6 hours, requiring up to a 12,000 to 18,000 kL diversion to the spill basin for up to
those 15 days.  This is within the restrictions set by the State permit.

Use of the spill basin to reduce variability due to process upsets in the effluent treatment
could be required up to 20% of the operating time per annum as an absolute maximum.   This
will typically be due to periodic surges in TSS in the final effluent due to the inherently
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dynamic  nature  of  activated  sludge  in  variable  growth  conditions.   Surges  in  TSS
concentrations cause correlated surges in other effluent parameters, notably BOD, N and P.
The frequency of these TSS surges is in the order of 1 to 2 weeks and their duration is
typically 1 to 4 days.

On average, the frequency of occurrence will  be about 10 days.  The required diversion to
the spill basin would be returned to the effluent treatment plant over the intervening 10 day
period, amounting to an average daily occupancy of the spill basin of between approximately
1600 and 3200 kL per day over this period.  This is well within the restrictions set by the
State permit.

Although considered unlikely, it is possible that a combination of a daily volume discharge
spike and extraordinary conditions in the receiving environment, such as an unusual
combination of extreme temperature stratification and slack tide, might lead to a less than
optimum near field dilution at the diffuser.  The likelihood of this occurring and the spatial
extent  of  the  initial  dilution  zone  in  these  circumstances  will  be  determined  by  the
hydrodynamic modelling and diffuser performance confirmation studies.  If these studies
suggest that such circumstances warrant mitigation action, the spill basin could be used to
buffer  discharge  flows  during  these  periods  to  reduce  impacts  on  the  performance  of  the
diffuser.   These diversions would by intent only be in the order of 2 hours, and the impacts
on the availability of the basin would be negligible.

In  the  situation  of  a  pulp  mill  spill  or  process  upset  coinciding  with  an  effluent  treatment
plant process upset, the combined diversion requirements would be up to approximately
21,000 kL per day on 15 days of the year.  This is still within the restrictions set by the State
permit.

In summary, the spill basin volume is sufficient to allow it to be used to achieve the further
reductions in effluent variability necessary to satisfy the approval conditions while not
exceeding the availability restrictions set by the State permit.

These further variability reduction measures will reduce the final effluent variability to that
shown in Table 8 (compared with that shown in Table 5).

Table 8: Monthly effluent coefficient of variation (or standard deviation %) to meet
approval limits

Parameter Coefficient of variation, CV (%)

Flow 2

TSS 12

BOD5 (total) 15

COD (total) 10

Chlorate 12.5

Colour 10

Total N 13

Total P 35

Nitrate (as N) 13

The standard deviation multipliers will remain unchanged from those shown in Table 6.

The resultant final effluent variability is shown in Table 9.
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Table 9: Monthly final effluent variability
Variability of monthly loads Variability of monthly concentrations

 Parameter Average 90%-ile 95%-ile Average 90 %-ile 95 %-ile

Units Units/d Units/d Units/d Units Units/litre Units/litre Units/litre

Flow ML 62.0 63.5 63.9

TSS tonnes 1.1 1.3 1.3 mg 18 20 20

BOD5 (total) tonnes 0.6 0.7 0.7 mg 9 11 11

COD (total) tonnes 27.2 30.8 31.7 mg 439 485 496

Chlorate tonnes 0.19 0.22 0.23 mg 3.1 3.5 3.6

Colour tonnes 31 35 36 mg 493 545 558

Total N tonnes 0.13 0.16 0.16 mg 2.2 2.5 2.5

Total P tonnes 0.03 0.05 0.05 mg 0.5 0.7 0.8

Nitrate (as N) tonnes 0.07 0.08 0.08 mg 1.1 1.3 1.3

As can be seen from Table 9, the restriction in variability has brought the 90 and 95%iles very
close together (with decimal rounding, in some cases to the point of equivalence).

The 95%iles in Table 9 are the maximum values that are expected to occur in an operating
year (95% of 12 months is 11.4 months, which is the annual operating period allowing for
maintenance shutdowns).  Comparison of Table 9 with the maximum limits specified in
condition 32 shows that those maximum limits will be achieved.

For chlorate and also dioxins & furans and chloroacetic acids, the monthly trigger levels from
condition  32  are  adopted.   Condition  32  does  not  require  monthly  trigger  levels  to  be
specified for non-toxicants.

For those parameters (COD, colour, nitrate) for which condition 32 does not specify a
maximum limit the 95%ile values (in blue bold) are carried through as maximum limits to the
summary  table  of  maximum  limits  and  trigger  levels  in  Table  23  in  section  4c.9.   For  the
other  parameters  (dioxins  &  furans,  chlorate,  chloroacetic  acids,  total  N,  total  P,  TSS  and
BOD), the specified condition 32 limits will apply.

Expected 7-day performance

The monthly period used in Table 7 reflects the monthly period used by the approval
conditions 32 and 33.  However, approval condition 41(g) requires monitoring to be based on
7-day composites.  To satisfy this condition (while also satisfying 32 and 33), mill
management decisions in relation to compliance with the approval conditions will be based
on 7-day composite monitoring results7.   The  mill’s  trigger  values,  which  are  management
decision determiners, must therefore also be 7-day values.

Based on the experience of numerous operating mills, the average weekly load is known to
be approximately 90% of the average maximum weekly load.  The expected 7-day average
maximum weekly load was therefore determined by taking the average weekly loads shown
in Table 4 and dividing by 0.9.

Table 10 shows the resultant 7-day average maximum loads for final effluent.

7 This 7-day period reflects the approval requirements and decisions necessary to meet the
approval conditions.  However, the day to day practical management of the mill will be based
on real time in-line monitoring data that is fed to a centralised control room.  The mill controls
are continually monitored and adjusted as necessary to maintain the mill’s performance within
its design range.
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Table 10: 7-day (week) average maximum final effluent loads

Parameter Units Final effluent weekly
average

Final effluent weekly
average maximum

Flow ML/week 447 496

TSS tonnes/ week 8.9 9.9

BOD5 (total) tonnes/week 5.1 5.7

COD (total) tonnes/week 208 231

Chlorate tonnes/week 1.4 1.5

Colour tonnes/week 220 244

Total N tonnes/week 1.1 1.2

Total P tonnes/week 0.25 0.27

Nitrate (as N) tonnes/week 0.6 0.6

Table 10 values are for an average 7-day (week) period.  As with the monthly loads, there
will  be  variability  about  this  average.   On  a  week  to  week  basis,  values  will  be  above  or
below this LTA average.

As was done earlier for the monthly values, a 7-day coefficient of variation (CV) for the final
effluent was then applied to the average maximum values in Table 10.  The CVs of the
various parameters are shown in Table 11.

Table 11: 7-day effluent coefficient of variation (or standard deviation %) of final effluent

Parameter Coefficient of variation, CV (%)

Flow 6

TSS 35

BOD5 (total) 25

COD (total) 15

Chlorate 15

Colour 20

Total N 35

Total P 70

Nitrate (as N) 35

The  7-day  average  maximum  data  were  used  to  calculate  estimates  of  the  90  and  95
percentiles using the respective standard deviation multiplier factors shown in Table 12,
assuming for simplicity and conservativeness a normal distribution.

Table 12: 7-day standard deviation multipliers

Percentile Standard Deviation Multiplier, SDM

90 1.313

95 1.645

Multiplying the 7-day average maximum final effluent load (in Table 10) by
(1+(CV/100) x SDM) for each of the percentiles gives the expected variability of maximum
effluent loads, expressed as 90 and 95 percentiles.  These percentiles are shown in Table 13
for both loads and their equivalent concentrations, which are calculated by dividing the
percentile 7-day loads by the average weekly flow.
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The average weekly flow (447 ML) is used as the divisor, rather than the percentile flow as
was used for the monthly calculations, because flow variations on a week to week basis are
slight  during  normal  operations  and  because  the  maximum  loads  and  maximum  effluent
volumes do not necessarily coincide.

(Note that in this table the average maximum flow (496 ML/week) and the average weekly
flow (447 ML/week) are different statistics.)

Table 13: 7-day final effluent variability

Variability of 7-day maximum loads Variability of 7-day maximum
concentrations*

 Parameter Average 90%-ile 95%-ile Average 90%-ile 95%-ile

Units Units/wk Units/wk Units/wk Units Units/litre Units/litre Units/litre

Flow ML 497 536 546

TSS tonnes 9.92 14.47 15.62 mg 22.2 32.4 35.0

BOD5 (total) tonnes 5.70 7.57 8.05 mg 12.8 16.9 18.0

COD (total) tonnes 231 276.5 288.0 mg 517 619 644

Chlorate tonnes 1.53 1.83 1.91 mg 3.4 4.1 4.3

Colour tonnes 244 309 325 mg 547 690 727

Total N tonnes 1.24 1.81 1.96 mg 2.78 4.06 4.38

Total P tonnes 0.27 0.52 0.59 mg 0.61 1.17 1.32

Nitrate (as N) tonnes 0.65 0.94 1.02 mg 1.45 2.11 2.28

*Concentration flow basis = average weekly flow = 447 ML/week

The reduction in variability shown in Table 9, which is necessary to meet the condition 32
monthly limits, reduces the average weekly flow from 447 ML/week to 434 ML/week and
there is a corresponding change in the 7-day concentrations, as shown in Table 14.

(Note that in this table the average maximum flow (482 ML/week) and the average weekly
flow (434 ML/week) are different statistics.)

Table 14: 7-day final effluent variability after monthly variability reduction

Variability of 7-day maximum loads Variability of 7-day maximum
concentrations*

 Parameter Average 90%-ile 95%-ile Average 90%-ile 95%-ile

Units Units/wk Units/wk Units/wk Units Units/litre Units/litre Units/litre

Flow ML 482 520 530

TSS tonnes 8.50 12.40 13.39 mg 20 29 31

BOD5 (total) tonnes 4.58 6.08 6.46 mg 11 14 15

COD (total) tonnes 212 253.3 263.8 mg 487 583 608

Chlorate tonnes 1.49 1.78 1.86 mg 3.4 4.1 4.3

Colour tonnes 238 300 316 mg 548 691 728

Total N tonnes 1.04 1.52 1.64 mg 2.40 3.50 3.78

Total P tonnes 0.24 0.46 0.52 mg 0.56 1.07 1.20

Nitrate (as N) tonnes 0.53 0.78 0.84 mg 1.23 1.79 1.93

*Concentration flow basis = average weekly flow = 434 ML/week

The 90 and 95%ile concentrations (in blue bold) in Table 13 will be used as two-tiered trigger
values relevant to approval condition 32 for the mill operating under normal conditions (ie.
after the commissioning and ramp-up phase).  These trigger values are carried through to the
summary table of maximum limits and trigger levels in Table 23 in section 4c.9.
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If tier one triggers (90%ile) are reached in any 7-day sample, the cause(s) will be assessed
and the appropriate response measure(s) will be determined and implemented.  If tier two
(95%ile) triggers are nevertheless reached in a subsequent 7-day sample (ie. despite the
response measures) production levels will be decreased so that the monthly average
maximum concentration limits in the condition 32 tables will not be exceeded.

No revision of the condition 32 monthly trigger levels and maximum limits for dioxins and
furans and total chloroacetic acids is proposed.

The addition of a 7-day trigger level for resin acids is proposed.

Because of the inconsistency of the input of softwood into the pulping stream and the short–
term campaigns (in the order of a week only), a monthly trigger level is not appropriate.  A
resin acid occurs in the effluent only during the pine pulp production and for a few days after
the bleached softwood production campaign is finished.

However, a monthly limit of 80 µg/L has been adopted.  This is  based on data described in
the Preliminary Documentation, specifically Annex X Pinus radiata production of Volume 7 of
the DIIS.  As shown in Figure 3/1 of that document, resin acids increase during a softwood run
to  a  maximum  of  approximately  200  µg/L  then  reduce  to  zero  again  at  the  end  of  a  run.
Spread  over  a  monthly  averaging  period,  the  average  concentration  of  resin  acids  will  be
approximately 55 µg/L.  Allowing a 50% variability factor leads to a maximum expected
monthly resin acids concentration of 80 µg/L.  This has been adopted as the monthly average
maximum limit in Table 23 in section 4c.9.

The total extractives in the raw effluent (before the effluent treatment process) have been
estimated at about 0.26 kg/ADt or about 10.8 mg/L. The share of resin acids of the total is
about 45%, or 0.117 kg/ADt and 4.9 mg/L in the raw effluent.  The maximum expected length
of  any  pine  pulp  production  campaign  is  8  days.   After  the  effluent  treatment  process  the
discharge effluent is estimated to have a resin concentration of approximately 0.25 mg/L.

Therefore the variability of the resin acids formed fluctuates from 0 (based on the production
periods with eucalyptus only) to the 0.25 mg/L value in the final effluent stated above.  This
concentration has been adopted as the 7-day trigger value.

4c.8  Effluent trigger levels and maximum limits during commissioning and ramp
up (condition 33)
Approval condition 33 recognises that there will be some phases of the mill’s development
when the levels and limits set by condition 32 for the normal operation of the mill do not
apply.

While conditions 32 and 33 necessarily interrelate, the wordings of those conditions do not
explicitly refer to each other.  Nevertheless, read together the two conditions provide for
the  determination  of  trigger  levels  and  maximum  limits  appropriate  to  different  stages  of
development, and further provide that those trigger levels and maximum limits may be
different to those specified in the condition 32 tables.

As with all industrial processes, pulp mills have a commissioning and ramp-up phase during
which process controls are fine tuned and optimised until the process settles to a steady
state operation.  International practice for pulp mills recognises that the commissioning and
ramp-up phase extends for approximately 18 to 24 months after initial start up.  Performance
during this period is demonstrated by the Orion (Botnia) Pulp Mill in Uruguay, which recently
released an independent performance review of its early operations (EcoMetrix (July 2008)
Orion Pulp Mill, Uruguay: Independent Performance Monitoring as required by the
International Finance Corporation: Phase 2: Six-Month Environment Performance Review,
available at www.ifc.org/ifcext/lac.nsf/Content/ Uruguay_Pulp_Mills).  The Orion Pulp Mill
uses  similar  technology  to  that  proposed  for  Bell  Bay,  it  processes  eucalypts  and  it  is  of  a
similar size.

http://www.ifc.org/ifcext/lac.nsf/Content/
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An appropriate commissioning and ramp-up phase set of limits would be based on the
projected monthly maximum emission values being realised as annual averages. Further, the
concentration limits for some of the main parameters are not considered appropriate during
the commissioning and ramp-up period, which is characterised by frequent start-ups and shut
downs. Therefore, it is more appropriate to regulate by environmental loads rather than
concentrations during this period, apart from dioxins and furans and chloroacetic acids, for
which concentration limits should still apply.

Examples of the ranges of effluent performance are provided in the study report in Appendix
E.  A particularly relevant example is the Botnia mill at Frey Bentos in Uruguay.  This mill is
of a similar design and capacity (1 million ADt/annum) to the proposed Bell Bay mill and it
also utilises eucalyptus as its raw material.  Although there are some differences between
the two mills the raw effluent load to the waste water treatment plant can be considered to
be quite similar.  The performance statistics of the Botnia mill are publicly available (on the
mill’s web site (www.metsabotnia.com) and are described in detail in the report in Appendix
E.

The variability of performance and the higher loads and concentrations that occur following
start-up until the mill’s operation settles down mean that measuring environmental
performance by effluent loads rather than concentrations is the most effective approach,
although dioxins and furans and chloroacetic acids would still be managed by concentrations.

The  maximum annualised  loads  permitted  by  the  approval  condition  32  limits  are  shown in
Table 15, other than for dioxins and furans and chloroacetic acids, for which the
concentration limits will be adopted.  These loads have been calculated by taking the
permitted  concentration  multiplying  by  64  ML/d  (the  annual  average  effluent  flow)  and
multiplying by 365 days per year.

Table 15: Maximum annualised loads permitted by approval condition 32

 Parameter
Concentration

(mg/L)

Equivalent annualised
load limit

(tonnes/annum)

TSS 20 467

BOD5 (total) 11 257

Chlorate 3.7 86

Total N 2.5 58

Total P 0.8 19

The Botnia data demonstrate the variability in performance that occurs during the
commissioning and start-up phase.  Because mill performance during this phase can vary
significantly, it is appropriate to use the weekly variability as the basis for determining
maximum limits and trigger values.

The 7-day effluent load variability has been provided in Table 13.  Table 16 shows the
average maximum 7-day load expressed as specific loads (load per unit production).

http://www.metsabotnia.com/
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Table 16: 7-day maximum final effluent specific loads

Parameter Units Average

Flow kL/ADt 20.29

TSS kg/ADt 0.41

BOD5 (total) kg/ADt 0.23

COD (total) kg/ADt 9.45

Chlorate kg/ADt 0.06

Colour kg/ADt 10.00

Total N kg/ADt 0.05

Total P kg/ADt 0.01

Nitrate (as N) kg/ADt 0.03

As was done earlier for the normal operation, a 7-day coefficient of variation (CV) for the
final effluent was then applied to the average values in Table 16.  These CVs have been
previously provided in Table 11 and are shown again in Table 17.

Table 17: 7-day effluent coefficient of variation (or standard deviation %) of final effluent
data

Parameter Coefficient of variation, CV (%)

Flow 6

TSS 35

BOD5 (total) 25

COD (total) 15

Chlorate 15

Colour 20

Total N 35

Total P 70

Nitrate (as N) 35

The 7-day average maximum data in Table 16 were used to calculate estimates of the 84, 90,
and 95 percentiles8 using the respective standard deviation multiplier factors shown in Table
18, assuming for simplicity and conservativeness a normal distribution.

Table 18: 7-day standard deviation multipliers

Percentile Standard Deviation Multiplier, SDM

84 1.000

90 1.313

95 1.645

Multiplying the 7-day final effluent load (in Table 16) by (1+(CV/100) x SDM) for each of the
percentiles gives the expected variability of maximum effluent loads, expressed as 84, 90
and 95 percentiles.  These percentiles are shown in Table 19.

8 The 84%ile is the average plus half a standard deviation
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Table 19: 7-day maximum final effluent variability
 Parameter Units Average 84%-ile 90%-ile 95%-ile

Flow kL/ADt 20.29 21.50 21.88 22.29

TSS kg/ADt 0.41 0.55 0.59 0.64

BOD5 (total) kg/ADt 0.23 0.29 0.31 0.33

COD (total) kg/ADt 9.45 10.87 11.31 11.78

Chlorate kg/ADt 0.06 0.07 0.07 0.08

Colour kg/ADt 10.00 12.00 12.63 13.29

Total N kg/ADt 0.05 0.07 0.07 0.08

Total P kg/ADt 0.01 0.02 0.02 0.02

Nitrate (as N) kg/ADt 0.03 0.04 0.04 0.04

A typical ramp up curve for a similar, modern pulp mill is shown in Figure 5.

Typical Ramp-up Curve: Mill A
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Figure 5: Typical ramp up curve for a similar mill

To  reflect  the  decreasing  variability  of  performance  with  time  over  the  18  month
commissioning and ramp-up phase, the 18 months is divided into three 6 month periods.
Progressively lower percentiles are then applied to the succession of phases, as shown in
Table  20.   Table  20  also  shows  the  assumed  production  rates  over  these  phases,  as  a
percentage of full production.

Table 20: Applicable percentiles over commissioning and ramp-up phases

Period Commissioning and ramp-up

Months 0 – 6 7 – 12 13 –18

Percentile 95 90 84

Production rate 75-80% 75-80% ~90%

The effluent load produced in each phase is calculated by multiplying the effluent specific
load by the respective production for that phase, and the cumulative load can then be
calculated.   The  results  of  these  calculations  are  shown  in  Table  21  together  with  the
annualised load limits from Table 15.  Because there will be no contamination sources during
the water runs that precede start-up (see section 4c.3), these limits would not apply to that
phase.
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Table 21: Annualised loads during the commissioning and ramp-up phases

Parameter Units
Annualised
load limit

 (from Table 15)

Total load

0 to 12
months after

start-up

Load

12 to 18
months after

start-up

Load*

18 to 24
months after

start-up

Total load

12 to 24
months after

start-up

TSS tonnes/annum 467 462 252 187 438

BOD5 (total) tonnes/annum 257 240 134 107 241

Chlorate tonnes/annum 86 57 33 29 62

Total N tonnes/annum 58 58 32 23 55

Total P tonnes/annum 19 17 9 5 14

*In this period, the commissioning and ramp-up phase has ended and the mill is operating with the normal
variability shown in Table 9

The annualised limits shown in Table 21 (in blue bold) are carried through to the summary
table of maximum limits and trigger levels in Table 24 in section 4c.9.  Note that the
annualised limit for chlorate is not carried through in this way.  The commissioning and ramp-
up phase limit for chlorate will be a maximum load emission of 7 tonnes in any month (86
tonnes per year divided by 12 months = 7 tonnes per month, with rounding).

These limits will only apply to the first 12 months after start-up (thereafter the normal
operating limits will apply).  During this first year, on a monthly basis these limits will be
applied by calculating the year-to-date limit in any particular month number M by multiplying
the annual limit by (M/12).

As shown in Table 21, the annualised loads during the commissioning and ramp-up phases will
be below the annualised load limits corresponding to the condition 32 concentration limits.

TSS is the value which is closest to the equivalent annual load. TSS is the most difficult
parameter to control consistently in an activated sludge plant, since it is influenced by many
process variables and the dynamic variability of the biomass population in the activated
sludge. The relative share of filamentous bacteria in the population would be kept under
control, but they can never be completely eliminated.  It takes a long time before the plant
operation can be stabilized reasonably well and even then filaments are causing occasional
problems due, for instance, to variable oxygen concentration, COD-nutrient ratios, pH,
temperature, etc. in aeration basin. Because such variability is higher during the ramp-up
phase, this phase is much more vulnerable to bulking sludge phenomena than the normal
operation phase.

One of the main driving forces in the development of modern selector type activated sludge
plants was an improved control of filaments and sludge bulking, but so far it has been
impossible to completely eliminate the bulking especially during the ramp-up phase. It should
be  noted  that  the  type  of  effluent  treatment  plant  that  Gunns  has  selected  is  the  best
available, but still no guarantees to completely eliminate sludge bulking can be given.  It is
for  this  reason  that  the  maximum  limit  TSS  load  should  be  considered  higher  in  the  first
12 months after start-up. The unavoidable variability of TSS also causes the variability of
nutrient, BOD, and to a lesser extent COD-loads in the final effluent.

Trigger levels have also been developed for the commissioning and ramp-up phases, based on
the projected production and loads expected during the commissioning and ramp-up phase.
The annual specific effluent flows have been used in conjunction with the maximum annual
loads  from  Table  21  in  order  to  calculate  the  respective  annual  trigger  values  as
concentrations for the first 12 months after the initial mill start-up.

These values have been further reviewed against the Botnia mill’s experience in Uruguay
(described in Appendix E) and the capabilities of modern efficient effluent treatment plants.

The proposed trigger values for the commissioning phase and for ramp-up after start-up are
given in Table 22.
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Table 22: Weekly trigger values for commissioning and ramp-up phases

Parameter Units 0 to 12 months
from start-up

Dioxins and furans pg TEQ/L 2

Total chloroacetic acids µg/L 237

TSS mg/L 100

BOD5 (total) mg/L 25

Chlorate mg/L 10

Total N mg/L 8.0

Total P mg/L 0.8

The trigger values (in blue bold) in Table 22 are carried through to the summary table of
maximum limits and trigger levels in Table 24 in section 4c.9.  Note that the trigger level for
chlorate is not carried through in this way.  The trigger level for chlorate will be the same as
for normal operations, 1.9 mg/L.

4c.9  Summary of effluent trigger levels and maximum limits
In  accordance  with  conditions  32  and  33,  and  based  on  the  preceding  discussion  (and  the
detailed analysis provided in Appendix E), the proposed trigger levels and maximum limits for
the Bell Bay pulp mill are summarised in Table 23 for normal operations and Table 24 for the
commissioning and ramp up phase.

The mill will not operate if the monthly average effluent concentrations exceed the
maximum limits specified in Table 23.

Table 23: Trigger levels and maximum limits for the Bell Bay pulp mill during normal operations

Parameter Units

7-day trigger
level

Tier 1
(from condition 32

and Table 14)

7-day trigger
level

Tier 2
(from condition 32

and Table 14)

Units

Monthly
trigger value

(from condition 32 and
Table 9)

Monthly
average

maximum limit
(from condition 32 and

Table 9)

Dioxins & furans pg TEQ/L 2 2 pg TEQ/L 2.0 3.4

Total chloroacetic acids µg/L 237 237 µg/L 237 237

Total resin acids mg/L 0.25 0.25 mg/L N/A 0.08

TSS mg/L 29 31 mg/L (Not required) 20

BOD5 (total) mg/L 14 15 mg/L (Not required) 11

COD (total) mg/L 583 608 mg/L (Not required) 496

Chlorate mg/L 4.1 4.3 mg/L 1.9 3.7

Colour mg/L 691 728 mg/L (Not required) 558

Total N mg/L 3.50 3.78 mg/L (Not required) 2.5

Total P mg/L 1.07 1.20 mg/L (Not required) 0.8

Nitrate (as N) mg/L 1.79 1.93 mg/L (Not required) 1.3
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Table 24: Weekly trigger levels and maximum limits for the Bell Bay pulp mill during
commissioning and ramp-up phases

Parameter Units
Concentration

limit or load
limit*

Units
Trigger level

0 to 12 months
from start-up

Dioxins and furans pg TEQ/L 3.4 pg TEQ/L 2

Total chloroacetic acids µg/L 237 µg/L 237

TSS t/a 467 mg/L 100
BOD5 (total) t/a 257 mg/L 25
Chlorate t/month 7 mg/L 1.9
Total N t/a 58 mg/L 8.0

Total P t/a 19 mg/L 0.8

* Apart from dioxins and furans, chloroacetic acids and chlorate, at any particular month number M, the year-to-
date limit will be calculated by multiplying the annual limit by (M/12).  For chlorate, the monthly load limit applies
in any month.

4c.10  Risk management and responses to trigger levels being exceeded and
maximum limits being approached or exceeded
The mill will have a very sophisticated, integrated control system where performance is
continually monitored and controlled in real time.  This system includes real-time, in-line
measurement of indicator parameters (including temperature, pH, electrical conductivity,
TSS,  BOD  and  COD)  and  mill  operators  will  adjust  controls  as  necessary  to  maintain
performance within acceptable operating ranges.

The potential for concentration spikes of chlorate (and other toxics) to occur in effluent will
be managed by careful control of the chlorine dioxide charge in the mill itself.  Continuous
monitoring  of  the  redox  potential  in  the  chlorate  removal  stage  of  the  effluent  treatment
plant  will  provide  a  real  time  indication  of  any  potential  for  the  generation  of  excess
chlorate.

These real time observations will be supplemented with laboratory measurements.   These
measurements will be different to those used for compliance assessment against the
condition 32 limits.  As required by the approval, the compliance measurements must be 7-
day composites, meaning that the turn around time from first sample to laboratory result will
be in the order of 10 days, which is  too great for operational management.   The chlorate
measurements for operational management will  need a more rapid turnaround time, which
will be achieved using a local laboratory (or an in-house laboratory).  The expectation is that
an ion chromatography technique will be used.

Chlorate production will be minimised by:

o minimising the chlorine dioxide charge to that appropriate for the darkness of the
pulp -  both pulp darkness and chlorine dioxide charge will be monitored continually
and alarms will alert operators to excess charges;

o maintaining sufficiently high chlorate reducing biomass concentration in anoxic
conditions in the presence of readily biodegradable dissolved organic matter; and

o maintaining the redox potential in the reactor between -200 and -300 mV.
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If measurements of the redox potential indicate that chlorate reduction is not being
effectively maintained, control measures will be:

o In the pulp mill:
o Modify cooking and oxygen delignification parameters – lower cooking kappa

number;
o Modify cooking and oxygen delignification parameters – lower post-oxygen

delignification kappa number;
o Modify bleach plant parameters – check/adjust pH in D0, D1 and D2 bleaching

stages; lower chlorine dioxide charge, increase hydrogen peroxide charge;
o Reduce the production level of bleached pulp;

o In the effluent treatment plant:
o Improve DO control in the chlorate reactor towards more anoxic conditions;
o Increase the MLSS concentration in the chlorate reactor;
o Check micronutrient (ferro ion) level in the raw effluent, adjusting if

required;
o Adjust DO in the MBB selector and final aeration stage;
o Direct  part  of  effluent  flow  to  emergency  basin  (recycling  part  of  the

effluent in the treatment plant).

With real time process control and in-line monitoring of pulp mill performance, the 7-day
effluent monitoring is a compliance assessment protocol using validated methods and a back-
up alert system rather than the primary decision making tool.  It will provide a valuable
second line of defence measure against the mill’s performance or in-line measurement
systems drifting outside of control ranges.

The 7-day trigger values will be used for weekly checks on mill performance.  If these trigger
levels are exceeded, that will be an indication that the monthly average limits may not be
achieved (the 7-day trigger concentrations are higher than the monthly limits because of the
greater variability when measured over a shorter time period; over a month, the 7-day
variability will average out to below the monthly limit if the mill is operating correctly).

Exceedence of the 7-day triggers will initiate response measures to bring the mil’s
performance back into line with the monthly limit expectations.  The actual response
measures  will  depend  on  the  cause  of  the  performance  drift  and  it  is  not  possible  to
anticipate specific response measures – these will be determined at the time of the event.

As a general principle, however, the response measures due to performance drift during
normal operations will be:

1. Respond to any drift of real-time, in-line monitoring variables outside of control
ranges by adjusting controls as necessary;

2. If the first tier 7-day trigger levels are exceeded, determine causes and implement
remedial measures;

3. Continue to monitor real-time, in-line variables to confirm that they move back into
control ranges;

4. If the second tier 7-day trigger levels are exceeded, reduce production until real-
time, in-line variables return to within control ranges, and inform DEWHA of the
second tier trigger exceedence and of the action taken;

5. If the above response measures fail to bring performance back to within control
ranges and the monthly limit is exceeded, the ultimate response will be to cease
production until the cause has been determined and rectified.  A report on the
problem and action taken will be provided to DEWHA.
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Similarly,  as  a  general  principle  the  response  measures  to  performance  drift  during  the
commissioning and start-up phase will be:

1. Respond to any drift of real-time, in-line monitoring variables outside of control
ranges by adjusting controls as necessary;

2. If the 7-day or monthly trigger levels are exceeded, determine causes and implement
remedial measures;

3. Continue to monitor real-time, in-line variables to confirm that they move back into
control ranges;

4. If the above response measures fail to bring performance back to within control
ranges, reduce production until real-time, in-line variables return to within control
ranges, and inform DEWHA of the second tier trigger exceedence and of the action
taken;

5. If the above response measures fail to bring performance back to within control
ranges, the ultimate response will be to cease production until the cause has been
determined and rectified.  A report on the problem and action taken will be provided
to DEWHA.

The response measures to the various trigger levels and maximum limits are summarised in
Table 33.

For effluent triggers, the primary response will be initiated within 24 hours of a trigger level
being exceeded.  If a subsequent (either weekly or monthly) result shows that the trigger
level is still exceeded, the secondary response will be initiated within 24 hours of that
subsequent result.

For receiving environment triggers, the primary response will be initiated within 1 month of a
trigger level being exceeded.  If a subsequent sampling round shows that the trigger level is
still exceeded, the secondary response will be initiated within 1 month of that subsequent
result.

The above response measures relate to performance drift events.  In the event of more
precipitous performance downturns or spills, effluent will be directed to the 100,000 m3 spill
basin, which can hold up to a day and a half’s effluent at the mill’s full production rate.  This
diversion will allow rectification action to be undertaken, following which the stored effluent
will be bled back into the treatment plant for treatment.

The investigation of the cause of a trigger level being exceeded or a spill occurring will
follow a formal process in accordance with the principles of Root Cause Analysis (RCA).  RCA
is a method of “drilling down” to investigate adverse events to identify any system flaws that
may not be apparent at a cursory investigation level.

An RCA generates causal statements through event mapping and an investigation of causative
links  between  context,  events,  actions  and  outcomes.   The  RCA  response  to  trigger  levels
being reached will include:

¶ a focus on systems and process
¶ a review of expert knowledge from other mill experience
¶ an examination of events to uncover underlying contributing factors
¶ causal statements describing the cause(s) and effect(s) of the event
¶ an identification of any needs for procedural and/or system change and/or the

introduction of a new process to prevent reoccurrence.

If  a  problem  persists  despite  system  and  process  responses  identified  through  the  RCA,  an
engineering solution may be required.  The need for an engineering solution would be
determined following a Failure Analysis.  A Failure Analysis is an engineering approach to
determining what equipment or component has failed and how and why the failure occurred,
so as to take the necessary rectifying action and prevent similar failures in the future.

The required detailed action to revert the production process into normal operation depends
on the mill department causing an environmental problem.




















































