Fish Kil

Reporting and
’nvesﬁgaﬁon

M anual

For use in investigation of

possible breaches of the
Environmental Protection Act 1994
and Fisheries Act 1994

November 1998

Department of ,
Environment and
Heritage

QUEENSLAND
GOVERNMENT



Contents

Introduction

Part A:General guidelines

1 INteNdEd USEIS ...ueveeeiiiiiiiie ettt 3

2 FishKillsdefinition ..........occooieiiiiiiiieiiee e 3
2.1 Definition of a fish Kill ..o 3
2.2 Causes of fish KillS .......cooiiieiiiiiii e 3
2.3False fish KillS .....cooouuieiiiiiieee e 3
2.4 Reasons for the investigation of fish Kills................ 3

3 Glossary of technical terms ..........cccoovciievieiiiiiineenn 3

4 Investigation process — an OVerview ............c.c....... 3
4.1 Responsibility and actions ..........c.ccceevvvverneeeenneen. 3

Responsibilities and actions flow chart (fig.1) . 3

4.2 Investigative steps............. .3
4.2.1 Need for urgency .3
4.2.2 Need for constant preparedness e 3
4.3 Channels of communication ............ccccccoeviiiieneennn. 4
Part B:Fish kill investigation
Investigative steps checklist (fig.2) .......ccceveeiiiiiiiiniiinne. 5
5 Action on receipt of initial notification ...................... 6
5.1 Communication to interested parties ..................... 6
5.2 Launching the initial investigative response ......... 6
521 Small Kills ..ccoeeviiiiiiiiice e 6
5.2.2 Kills of significant Size .........ccccccvevvivieinnnen. 6
Response action by DEH ............cccccoee 6
Response action by other agencies............ 6
Combined DEH/agency response action... 6
5.30N-SItE SUIVEY ..o 6
5.3.1 Public relations ........cccccooiiiiiiiiiiiiiee 6
5.3.2 On-site assistance (volunteers) .................. 7
5.3.3 Site identification............cccccooiiiiiiiiiiniiiinnn. 7
5.3.4 Site description .......c.cccceviiiiiniiiinee e, 7
5.3.5 Photographs
5.3.6  WINESSES ....ooiiiiiiiiiiiiie et
5.3.7 Quantifying the fish Kill ............ccccovieirnnnn. 7
5.3.8 Water quality testing and sampling ............ 7
5.3.9 Sampling sediments and other potential
contaminant iNdicators...........cccocveeerveeenne 8
5.3.10 Observation and sampling of affected fish
and invertebrates ...........ccccco i, 8
5.4 Storage and processing of samples ...................... 8
5.5 Steps required if court action may eventuate ........ 9

© The State of Queensland.
Department of Environment and Heritage. 1998

Copyright protects this publication. Except for purposes permitted by the
Copyright Act, reproduction by whatever means is prohibited without the prior
written permission of the Department of Environment and Heritage.

Enquiries should be addressed to PO Box 155 BRISBANE ALBERT STREET
QLD 4002.

Visit us online at www.env.qld.gov.au

MU61 November 1998

ISBN 0 7242 9618 2

Produced by the Department of Environment and Heritage.
Recycled paper saves energy and resources

Fish kill reporting and investigation manual « November 1998 « ISBN 0 7242 9618 2

6 FOlOW-UPACIONS ...covviiiiiiiiiee e
6.1 Determining the cause/s
6.1.1 Lack of oxygen .........ccceveeeenne .
6.1.2 PH SIrESS .ooviiiiiiiiiiiiieee e
6.1.3 Acid sulfate drainage ...........ccccuveveeeennnnns
6.1.4 Excessive plant growth .
6.1.5 Rain and runoff ...........ccccceiiii
6.1.6 Sediment disturbance............ccccviiennnn.
6.1.7 Contamination by chemicals .
6.1.8 Excessive turbidity .........ccoceiviieeiiiiinnnn.
6.1.9 Water temperature ...........ccccoevvcvveeeeennnnnns
6.1.10 Salinity changes ........c.cccocue...
6.1.11 Parasites and diseases
6.1.12 TOXIiC Algae ........ceeveeiiiiiiiieeiiiiiieee e
6.1.13 SUNbUM ....cooeiiiiiiiieeeiieeeee
6.1.14 Gas bubble disease................
6.1.15 Hydrogen sulfide (H,S) ...........
6.1.16 AMMONIA ...cceeeiniiiiiieaiiiiieeennn.
6.1.17 Lifecycle related......................
6.1.18 Trawl bycatch .........ccceeernenn.
6.2Site cleanup .......ccccecviiniiie i
6.2.1 Leaving site as found..............
6.2.2 Burial of carcasses near site

6.2.3 Assistance by local governments ............. 12
Bibliography .......oooiiiiii 12
Part C: Scientific and technical
supplement
Appendix 1 Basic fish kill response Kit...........ccccceeeneee 13
Appendix 2 Quantifying a fish kill using transects ....... 14
Appendix 3 Sample preservation and storage ............ 17
Appendix 4 Dissection of fish to obtain samples for

histopathological examination.................. 18
Appendix 5 Fish kill causes — interpretation guide .... 20
Appendix 6 Glossary of technical terms....................... 23
Appendix 7 Contact addresses, telephone and

facsimile numMbers .......coccoiiiiiis 24
Attachments
Attachment A Advice of a fish kill incident form............... 29
Attachment B Report from an on-site survey of a fish

Kill FOrM ..o 31
Attachment C Department of Environment and Heritage

volunteer registration form..........cccccceeene 35



Introduction The manual was compiled with the assistance of staff of
the Fisheries Group of the Queensland Department of

This manual is a guide for staff of agencies with a role Primary Industries.

in responding to reports of fish kill incidents in

Queensland waters.

The Department of Environment and Heritage (DEH),
under its lead agency role for all environmental
management matters in Queensland, is required to
respond and investigate fish kill incidents. Other key
agencies involved in fish kill investigations are local
governments, the Department of Primary Industries (DPI)
including the Queensland Boating and Fisheries Patrol
(QBFP), and the Queensland Fisheries Management
Authority (QFMA).

Fish kills are often very visible to members of the
community. As the events are also associated with
environmental degradation they expect a prompt and
professional investigative response from agencies with a
role in environmental management. An effective
investigation of fish kills needs a prompt response, since
water flows and dead fish decay, resulting in early loss of
vital information.

This manual is a guide to communication, investigation and
reporting protocols for agencies responding to advice of a
fish kill. It is designed to assist in:

« achieving a prompt response to all reported incidents;

e establishing prompt communication and co-ordination
between agencies to ensure that where possible the
agency best able to respond in a particular locality is
advised of an incident;

« documenting of initial information and subsequent
on-site survey and data collection in accord with a
standardised and orderly procedure by whichever
agency responds to a reported incident;

» providing timely progress reports and factual
information to other agencies which have an interest in
investigating fish Kills;

» consultation between agencies to reach agreement on
whether the likely cause of specific fish kill incidents
can be determined on the basis of information
available, or whether further investigative work is
required, and to agree on the roles and responsibilities
of each agency in that further task;

* reaching consensus concerning specific fish kill
incidents in regard to follow-up resource management
action; and

« collecting and centralising storage of data about fish Kkill
incidents in Queensland to assist future research and
better management of the environment.

The manual describes response and investigation

processes to ensure:

» collection of statistically robust data and the recording
of observations which may help determine the likely
cause(s) of a fish kill incident; and

* proper preservation of samples for subsequent
chemical analysis, and the dissection of fish to obtain
tissue for histopathological examination.

It also notes the most common causes of fish kills and a set
of recognised relationships between on-site observations
and environmental conditions way might result in a fish kill.

The manual is arranged in three parts:

e Part A is an overview of fish kills, their causes, stages of
investigation and channels of communication.

e Part B is a step-by-step protocol for conducting a fish Kkill
investigation.

e Part C comprises appendices of scientific and technical
information to assist in fish kill investigations, contact
names and addresses for advice and assistance, and
names and addresses of appropriate persons/
organisations to be natified.

2 Fish kill reporting and investigation manual « November 1998 « ISBN 0 7242 9618 2



Part A General guidelines

1 Intended users

This manual is presented by the Department of
Environment and Heritage under its lead agency
responsibility for environmental management.

It was developed for staff of DEH and other agencies such
as DPI and local governments who may be called on to
respond rapidly to reported fish kill incidents. The manual
gives a guide to procedures to be followed in the
investigation of a ‘fish kill' in Queensland waters.

A rapid response to all reported fish kills is necessary to
collect factual information and where appropriate
additional data and samples for analysis which are
pertinent to the subsequent documenting and investigating
of the reported event.

2  Fish kills definition
2.1 Definition of a fish kill

A fish kill’ is a significant and sudden death of fish or other
aquatic animals such as crabs or prawns.

Such events are characterised by large numbers of aquatic
animals dying over a short time, usually in a clearly
defined area.

2.2 Causes of fish kills

Published scientific research shows that in Australia and
overseas fish kills due to natural causes are common and
most are likely to have been occurring for a long time
(Nowak 1996). However, some fish kills are due to human
impacts on the natural environment.

Examples of fish kills in Australia due solely to natural
causes are the deaths of large numbers of fish in tropical
rivers with the breaking of drought and the onset of the wet
season (Bishop 1980; Brown et al. 1983; Hart et al. 1987;
Townsend 1994). With the first storms, large amounts of
plant matter accumulated over the dry season are carried
into waterways by runoff water. The bacteria and fungi of
decomposition immediately begin to break down this
organic matter. In the process, their respiration consumes
most of the dissolved oxygen from the water, resulting in
mass mortality of fish through suffocation. Similarly, many
fish kills in Queensland are associated with normal
seasonal weather changes — extremes of cold and warm
weather can result in mass fish deaths, since fish and most
other aquatic organisms lack the means of regulating their
body temperatures.

Fish kills attributable to human causes are often associated
with discharges or spillages of potentially toxic chemicals.
However, a common but more subtle phenomenon is
degradation of a natural waterway by interference in the
natural flow and the build-up of excessive nutrients which
results in the development of stagnant conditions and
excessive growth of aquatic plants and/or algae. This
stresses fish due to reduced oxygen concentrations during
overcast weather when the rate of oxygen production by
plants (photosynthesis) is reduced or at night when
photosynthesis ceases but algal and plant respiration
continues. Where algal and plant growth is excessive, their
respiration at night can deplete the available dissolved
oxygen sufficiently to result in a fish kill.

Fish under stress as a result of human activities may be
more susceptible to harm from natural disturbances such
as temperature change and disease.
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2.3 False fish kills

Some observations and reports of fish kill incidents,
particularly where small numbers are involved — fewer
than 50 or 10kg total — are found to comprise discarded
catches. These ‘false fish kills' are often characterised by
the presence of net or hook injuries.

2.4 Reasons for investigating

All fish kills should be investigated so knowledge of the
causes of significant and sudden mortalities in fish
populations can be improved and, where human impacts
are involved, follow-up action can be taken to reduce the
possibility of future fish kills.

3 Glossary of technical terms
See appendix 6.

4 Investigation process overview

4.1 Responsibility and actions

Since some fish kills are the consequence of human
actions and may indicate activity which has resulted in
environmental harm, all fish kills require investigation to
determine whether a breach of the Environmental
Protection Act 1994 or the Fisheries Act 1994 might
have occurred.

Response actions and channels of communication are
shown in the flowchart (fig.1).

4.2 Investigative steps

The investigation of a fish kill incident is initiated with the

reporting or discovery of an event. It proceeds through the

data-gathering and evaluative steps of:

e acquiring the initial report and all relevant data from
observers;

e surveying the site and collecting data and samples;

* reporting on completion of on-site survey and the
storage/forwarding of samples for analysis;

e analysis and interpretation of data and the results of
sample analysis; and

« follow-up investigations and initiating other actions.

4.2.1 Need for urgency

Preliminary investigations including any collecting of
samples must be carried out without delay. This minimises
problems which result from the decay of dead fish and
changes to water quality which can occur in a very short
time. Such changes can affect the reliability of sample
analysis and make determining the conditions contributing
to the cause of death of affected organisms more difficult. In
addition fish kill sites attract birds and other predators
which can result in a loss of vital information.

4.2.2 Need for constant preparedness

To ensure constant preparedness to respond without delay
to a reported fish kill incident, all authorities such as DEH
and DPI Regional and District Offices and local
governments should buy and keep basic fish kill response
kits in strategic locations. A kit ensures immediate
availability in one place of all essential items required to
conduct an on-site survey when a fish kill is reported.
Appendix 1 lists a suggested minimum kit. These can be
bought at cost from the Scientific Assessment Section,
Division of Environment, DEH, Brisbane.

All investigations should be conducted impartially
observing sampling protocols and keeping accurate written
records at every stage of the investigation. The cause of a
fish kill cannot be determined until all relevant data are
collected and the results of sample analyses interpreted.



Agency Actioning Activity Agency Responsibilities
Members of the public
reporting a fish kill
e Complete Advice proforma (1);
DEH or DPI or ¢ Fax Advice proforma to other
Local Government RECEIPT OF INITIAL agencies; and
or QFMA INFORMATION « Initiate on-site survey or request a
more appropriate agency to do so.
v )
e Conduct on-site survey and collect
DEH or DPI or appropriate samples;
Local Government ON-SITE SURVEY + Complete Report (2);
or QFMA * Forward Report to Regional DEH; and
e Preserve samples pending further
advice or forward to another agency
with facilities.
v
e Scale and significance of incident;
DEH and DPI « Determine possible causes;

- ASSESSMENT » Determine if further investigation
warranted (including analysis of
preserved samples);

e Agree on responsiblility/s for
> follow-up (based on management
\ issues involved);
\\ e Advice to media and community; and
\ e Record on DEH database.
\
< -
Foowup | * fesponsbiiy
INVESTIGATION assessment stage
v v
FOLLOW-UP RESOURCE FOLLOW-UP
MANAGEMENT ACTION 4=y ENVIRONMENTAL
interagency MANAGEMENT ACTION
liaison

1 Advice of a fish kill form. See Attachment A.
2 Report of an on-site survey of a fish kill form.
See Attachment B.

Figure 1. Responsibilities and actions flowchart.

Standard procedures should be followed. This ensures
unbiased and accurate information on all indicators of
interest is recorded for future reference. This also ensures
that where follow-up action is indicated, for example a
prosecution, lack of credibility does not prejudice the
outcome. If departure from standard procedure is
unavoidable for any reason, this should be recorded so it
can be considered when data are interpreted.

See Part B for further details of sampling and investigative
procedures.

4.3 Channels of communication

Fish kills are often very ‘visible’ events which can attract
the attention of media and cause concern among anglers
and other members of the public. Observers often regard
such occurrences as evidence of pollution and/or lack of
environmental safeguards on the part of government.

A number of organisations, media and members of the

public have a legitimate interest in fish kill incidents, their
investigation and follow-up. Accordingly, providing timely,
factual information to all interested parties throughout the

investigative process is important. Only statements based
on conservative and factual information should be made to
media and bodies outside of the official investigation.

There is a risk of giving incomplete and contradictory
information to the media if there is more than one channel
of official comment concerning the progress of a fish kill
investigation. To avoid this problem, DEH will act as the
sole reporting agency regardless of which agency’s staff
are actually on the ground conducting the investigation.
Accordingly, any media releases concerning a fish kill
incident under investigation should be channelled through
DEH. After the cause of an incident has been determined,
any media releases concerning follow-up action relating to
the incident are a matter for the agency managing the
follow-up action. For example, in the case of a fish kill
determined to have resulted from inappropriate fishing
practices, DPI (Fisheries Group) manages follow-up and is
responsible for communication to other interested parties.

An overview of agreed channels of communication and
responsibilities about an investigation, reporting and
follow-up of all reported fish kill incidents is given in fig.1.
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Part B Fish kill investigation

Overview

Figure 2 is a checklist of essential stages in responding to a reported fish Kill.
A description of what is involved in each stage follows.

Checkilist for responding to a fish kill incident

Check preliminary data available

Advice of a fish kill incident form:

— location

— access

— names and contacts (including possible samples taken)
— conditions at site (now and previous)

— extent of incident

A4

Notify other interested parties

— local government (according to incident location)

DPI Fisheries (Regional Manager, Fisheries)

DEH (Regional Manager, Environment)

fax copy of a completed Advice of a fish kill incident form

Visit site
— take fish kill kit, icebox with ice, camera, notebook
— check accuracy of preliminary data, amend as necessary

v

Collect evidence of possible environmental factors

— collect basic water quality data — temperature, DO,
pH, conductivity/salinity (use meters or collect water
samples)

— collect water samples for nutrient analysis

v

Collect evidence of possible contamination factor

— collect water samples (solvent washed and acid
washed bottles)

— collect sediment samples (solvent washed and
acid washed jars)

— collect fish samples (whole, newly dead or affected
if possible)

— collect plankton samples (Lugol's solution)

v

Collect evidence of possible disease factor

— collect whole fish, store on ice (do not freeze)

— collect and preserve organs (gill bars, livers,
kidneys, stomachs and contents)

v

Complete report from on-site investigation

— Complete Report of an on-site survey of a fish Kill
incident form

— send samples for analysis

— preserve other samples

v

Notify other interested parties

— local government (according to incident location)

— DPI Fisheries (Regional Manager, Fisheries)

— DEH (Regional Manager, Environment)

— DEH Scientific Assessment Section

— fax copy of a completed Report of an on-site survey of
a fish kill incident form

Figure 2. Investigative steps checklist.
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5 Action on receipt of
initial notification

As evidence is likely to deteriorate rapidly, an initial
response investigation must be commenced without delay.
This action should occur as soon as possible after the
receipt of notice that a fish kill has occurred by one of the
three agencies listed below.

Capability to respond will be enhanced by ensuring
well-maintained basic fish kill response kits are available
at strategic locations.

When a fish kill is reported, all pertinent information should
be obtained from the reporting party. Details should be
entered on the Advice of a fish kill incident form
(Attachment A).

Incidents involving deaths of other aquatic organisms
which do not fit the strict definition of ‘fish’ including
animals such as turtles, dugong, crabs, whales, dolphins
and seabirds should be responded to similarly.

5.1 Communication to interested parties

The agency receiving the initial notification and completing
the advice form is responsible for advising the other
nominated agencies. This should be done initially by
telephone, followed by a facsimile of the completed form.

In the region where a fish kill has occurred, this advice
should be sent to:

— Regional Manager (Environment), DEH;

— Industry Manager (Fisheries), DPI;

— Chief Executive Officer, local government.

They are representatives of key government agencies with
responsibilities under the Environmental Protection Act
1994 for maintaining water quality. The Industry Manager
(Fisheries) also has responsibilities under Fisheries Act
1994 s125.

Contact addresses, telephone and fax numbers for each of
the above are given in appendix 7.

5.2 Launching the initial
investigative response

5.2.1 Smallkills

Fish kills reported as involving fewer than 25 fish will not
normally warrant a response other than recording the
incident on the advice form and notifying interested parties.

Exceptions to this are:

e any recurring situation, for example if modest numbers
of fish were reported as dying on each of a series of
successive days. Such reports should be checked to
ensure they are not repeat or hearsay reports of a
single minor incident;

« all incidents involving rare or protected species, which
should be responded to as being of significant size (see
5.2.2 below);

« all reported strandings and/or deaths of other aquatic
species such as cetaceans, pinnepeds, dugongs and
turtles. These should be responded to as documented
in the Action plan for marine animal strandings,
entanglements and oil spill responses held in each
DEH Regional Centre; and

« all incidents involving oil spills. These should also be
responded to as documented in the Action plan for
marine animal strandings, entanglements and oil spill
responses. If the spill has occurred in tidal waters within
the limits of a port, the Regional Harbour Master should
be notified. If otherwise, the DEH Regional Centre
should be notified.

5.2.2 Kills of significant size

All such incidents should be investigated. The stages of
investigation and responsibilities for investigation are
detailed below.

A decision on which agency should launch the initial
investigation will depend on the location of the incident, its
reported scale, and the availability of agency resources to
respond promptly.

If the incident appears to be significant and an offence
under Environmental, Conservation or Fisheries legislation
is suspected (for example pollution has occurred), the
requirements of gathering data (evidence) for subsequent
court proceedings should be considered. This is detailed
below. If legal action is possible, then officers with
appropriate training and credentials should be involved in
the investigation from an early stage. However, local
unavailability of such persons does not reduce the
necessity of an immediate response before vital evidence
becomes unobtainable (see sections 4.2.1 and 4.2.2).

Response action by DEH

All things being equal, the initial response will be launched
by DEH. This responsibility may be waived by the Regional
Manager (Environment), DEH, if another agency has the
capability of reaching the site quickly and indicates a
willingness to launch the response. In such cases the
Regional Manager (Environment), DEH, must be kept
informed of the progress of the investigation.

Response action by other agencies

If the agency receiving the initial report can provide
expertise closer to the fish kill site than DEH, then that
agency can take the initiative to launch the response.
However in such cases the Regional Manager
(Environment), DEH, must be notified by the responding
agency and kept informed of the progress of the
investigation.

Combined DEH/agency response action

In some cases, for example in large scale incidents
involving more than 1000 fish and several kilometres of
waterway, or multiple sites, a co-ordinated interagency
response may be appropriate. Such an exercise would
normally be co-ordinated by DEH.

5.3 On-site survey

The purpose of the on-site survey is to collect and
document factual information about the site and size of the
incident, and to collect samples pertinent to determining
potential water quality and pathological causes.

A record should be made of all observations and actions
taken using the Report of an on-site survey of a fish kill
form (Attachment B). All activities at the site during the
survey should be noted for including in a subsequent
report to DEH. This includes particulars of witness
statements, details of measurements made, photographs
taken, samples collected and their subsequent storage or
dispatch for analysis.

5.3.1 Publicrelations

During this stage of the investigation representatives of the
media may arrive on the scene. Curious members of the
public may also be attracted to the site.

Media representatives should be advised to seek further
information from the DEH Regional Director or the
Minister’s office.

The most senior investigating official at the site should act
as spokesperson and confine comment to the readily
observable and indisputable facts. No investigating official
should speak beyond their knowledge of the facts.
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No opinion should be expressed about the seriousness or
possible cause of the incident. This may compromise
subsequent legal action if an offence has been committed
(see section 5.5).

Observers should be asked to help the investigation by not
interfering with or avoidably entering the site which may
prejudice the investigation by, for example, moving fish or
stirring up sediments. See section 5.3.2 about using official
volunteers to help with on-site work.

5.3.2 On-site assistance (volunteers)

To assist the investigation, the on-site senior investigating
officer may seek the participation of bystanders in a
voluntary capacity. In doing so, the responsible officer must
first provide a briefing to ensure that tasks and duties are
explained clearly and given in such a way that the
volunteers can demonstrate that they understand what they
are to do and how they are to do it.

This briefing should ensure that:

« the welfare of volunteers is taken into account at
all times;

« all relevant aspects of the Workplace Health and Safety
Act are complied with;

« recording and administrative procedures are followed
so all legal, health and safety requirements are met;
and

« all aspects of the volunteer agreement are met
including the signing of a DEH volunteer registration
form (Attachment C).

5.3.3 Siteidentification

Cadastral maps and distances and directions from
reference points should be used to record the exact
location and extent of the fish kill site. If a site has to be
revisited by others for subsequent, more intensive
investigations, this information is essential.

5.3.4 Site description

All matters possibly involving the fish kill should be
recorded. These include weather conditions, means of
access, and observations such as the presence of people,
vehicles, discoloured water and sediments, indications of
dumping, discharges, scums and odours.

5.3.5 Photographs

Photographs should be taken of the site, evidence of dead
or affected fish and other organisms, and any other
material suspected of being associated with the fish kill.
These include discoloured water and sediments,
indications of dumping, discharges and scums. The date,
time and location of sequential photographs and the name
of the photographer should be recorded.

5.3.6 Witnesses

A statement should be taken from any person at the scene
who may have pertinent information. Their identity should
be established and statements signed and witnessed.

5.3.7 Quantifying the fish kill

The extent of the affected water and the numbers and variety
of fish and other organisms affected should be estimated.
Statistically sound estimates should be made using
transects and other reliable methods (See appendix 2).

Numbers, species and size ranges of affected fish should
be quantified and estimates made of the proportions of
each species and size class involved based on sound
statistical sampling methods.

If affected fish cannot be identified in the field, specimens
can be preserved for identifying by experts later.
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5.3.8 Water quality testing and sampling

This task should be completed as far as possible in a way
that minimises bottom disturbance and before fish and
sediment samples are taken.

On-site testing and sampling should be conducted in the
‘kill zone’ and unimpacted areas. Establishing ‘control’ or
‘background’ conditions in unaffected portions of the
waterway is an important factor in attributing the cause of a
fish kill incident. For example, in flowing water, upstream
and downstream testing and sampling should occur.
Similarly, testing and sampling should occur at a range of
depths and across the extent of the area to characterise
water quality at the scene adequately.

Replicated testing and multiple sampling is necessary to
establish statistically robust quantification of conditions at
the fish kill site. The minimum replication of a measurement
or sample for any statistical analysis is three. The confidence
that can be placed on the reliability of measurements made
or samples taken to be representative of a situation
depends heavily on the number of replicate measurements
or samples available. Accordingly, many replicate
measurements and samples should be taken, particularly if
legal proceedings may follow. Collecting and storing of
samples is relatively inexpensive whereas additional
sampling later may be invalid. Taking, preserving and
storing many samples enables additional samples to be
analysed if results from an initial batch of analyses are
inconclusive (see appendix 3 and QDEH Water Quality
Sampling Manual, provided in standard DEH fish kill kits).

At sites where tributary streams or drainlines enter a main
channel, each should be tested and sampled.

On-site testing and collection of water samples should

cover the following water quality parameters known to be

pertinent to maintaining healthy fish:

— water temperature (measured on-site, at surface,
mid-depth and bottom)

— dissolved oxygen preferably measured on-site, at surface,

— pH mid-depth and bottom if appropriate

i instruments available. Alternatively by
— con d U_Ctl\”ty subsequent laboratory measurements on
— turbidity collected samples.

— chemical contamination, commonly free chlorine,
ammonia, heavy metals, pesticides and herbicides
(samples needed for laboratory analysis, except for
chlorine which can be measured in the field with a
testkit).

On-site measurements should be made and water samples
taken, preserved and handled in accord with QDEH Water
Quality Sampling Manual. An overview is in appendix 3.

Toxic dinoflagellates and toxin-producing blue-green algae
(cyanobacteria) are sometimes implicated in fish kills. Any
attached or floating algal-mat material should be sampled.
In addition, since many potentially toxic blue-green algae
do not readily form obvious mats or scums, these can best
be sampled by drawing an algae collecting net through the
water column. Algal samples can be preserved for up to 24
hours in the dark on ice (not frozen) or indefinitely by
adding formalin or Lugol’'s iodine. These reagents (or
chemicals) are supplied as a component of the
recommended fish kill kit (see Appendices 1 and 3). Such a
sample can be used for microscopic analysis to identify the
algae present and to estimate their concentration, a key
factor in assessing their contribution to the fish kill incident.

Any environmentally foreign material such as scums or
suspected discharge material should also be sampled for
analysis. Where appropriate, samples should be taken of
any material photographed if suspected to be associated
with the fish kill (see section 5.3.4).



5.3.9 Sampling sediments and other potential

contaminant indicators
Where the possibility of chemical contamination is a factor,
sediment and aquatic vegetation samples and aquatic
animals such as molluscs (preferably affected but not
dead) should also be collected. Frequently these are able
to accumulate contaminants which would be difficult to
detect in the water column due to limitations of analytical
techniques. Similarly they may act as indicators of irregular
contamination events which may not be present in the
water column at the time of sampling.

The sampling of sediments is particularly important when
reporting or an investigative response is delayed. Dead
fish might have been removed or decayed and their
evidence lost, and tides and currents might have swept
away contaminated water, but sediments retain detectable
traces of many contaminants for a considerable time. In
addition, many contaminants break down rapidly in water,
but persist in the sediments.

If contamination is a possible factor, the investigation of a
fish kill is incomplete without sampling of sediments.

Sediment samples should be taken, preserved and
handled in accord with QDEH Water Quality Sampling
Manual. An overview is in appendix 3.

For a relatively recent incident, the top few millimetres of
sediment are most likely to contain evidence of relevant
contamination.

If sediments are sent for analysis of organic contaminants
such as pesticides, then quantification of the total organic
carbon fraction of the sediments must also be requested.
Without this information, comparison with environmental

guidelines or comparison between sites is difficult.

The need for replication of samples also applies to
sediment sampling. Individual sediment replicates should
comprise at least 500g. Note also that separate containers
are needed for sediment samples which are to be analysed
for heavy metals and organics such as pesticides.

5.3.10 Observation and sampling of affected fish and
invertebrates
Samples of biota from a fish kill site can be of considerable
value in determining the cause/s of the incident. These
samples can be used to establish the presence of
potentially toxic contaminants in the tissues, damage to
specific organs associated with specific environmental
conditions, the role of disease through the presence of
lesions or other histopathological signs in organs, or to
eliminate possible causes by the absence of indications.

The appearance and behaviour of affected fish and
invertebrates could provide useful clues as to the cause of
the fish kill. Examples of possible significant changes in
appearance in fish at an incident site are colour changes or
darkening, bleeding from body orifices, ulceration and the
appearance of parasitic fungal growths. Unusual behaviour
of fish at an incident site which are worth recording include
loss of equilibrium, convulsive action or spasms such as
gaping of the gills, arching of the spine or extreme forward-
opening of fins, surface gulping of air, listlessness, and the
production of mucus. These signs should be recorded, and
quantified if they affect only a portion of those observed.
Appendix 5 gives a check list of observable attributes of the
environment and fish behaviour at a fish kill incident and
explanations of the phenomenon.

Fish and benthic macro-invertebrates such as molluscs

and worms should be collected. Wet-sieving of sediments
(500um) could be required for the latter. Specimens which
are still alive or freshly dead are most suitable for analysis.

Due to the effects of bacterial degradation, fish in an
advanced state of decay are of limited value for analysis.

At least 100g of whole fish is required for a heavy metal
analysis and at least 250g for organics such as pesticides.
Replication of samples is also required to give credibility to
any result. Therefore, six fish (three for heavy metals, three
for organics) are required but, for preference, more should
be taken (see replication and sample size section 5.3.7). If
the fish are small, larger numbers need to be collected to
achieve the minimum weight requirements for each
analysis. These can be bulked for preservation and
labelling. For example, a minimum of three 100g bags of
fish are needed for a reliable heavy metal analysis.

Fish samples should be preserved as described in QDEH
Water Quality Sampling Manual. Note that specimens for
metal and organic analyses require separate packaging to
avoid contamination. This information is reproduced in
appendix 3.

If tissues are sent for analysis of organic contaminants such
as pesticides, then quantification of the lipid fraction of the
tissues must also be requested. Without this information,
comparison with environmental guidelines or comparison
between sites is difficult.

Several fish, preferably newly dead and free from decay,
should be used to provide samples for histopathological
examination. If possible these should be dissected on-site
to provide gill arches, livers and kidney tissues, fixed in 10
percent formalin. If unavoidable, whole fish can be chilled
(not frozen) and dissection carried out off-site. A guide to
dissection is in appendix 4.

Accurate labelling of all samples is essential, as is
identification on the site map of where within the site
specific samples were collected. A samples list should be
provided in the report.

5.4 Sample storage and processing

Whether samples are to be forwarded immediately for
chemical or histopathological analysis, or held pending
further investigation and advice, they should be preserved
and packed consistent with guidelines provided in QDEH’s
Water Quality Sampling Manual, and summarised in
appendix 3.

Samples may have to be sent on ice to another location for
storage if adequate facilities are not available locally. If
samples require freezing for preservation but dry ice or a
deep freeze is not available at a remote location, a
freezing-mixture can be made from crushed ice and
ordinary household salt. (One cup of bulk salt to one litre of
crushed ice is effective). This maintains temperatures well
below freezing until it melts.

Proper storage of samples is essential since due to natural
water movements and rapid deterioration of dead fish, later
re-sampling may not be useful. Taking samples which may
not be needed for subsequent investigation is better than to
make further investigation impossible because insufficient

samples were taken.

Samples forwarded for storage elsewhere or to a
laboratory for analysis should always be securely labelled,
each bearing a unique identification number assigned at
the point of collection to avoid subsequent confusion
between samples.

A written record of samples taken, including place and time
of sampling, the taker, and subsequent storage and/or
movement of samples, is essential. This should be
recorded on the on-site report.
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Notification of despatch should be given to the receiving
laboratory or storage facility to ensure samples are given
prompt and proper attention on arrival. Advice on
packaging and labelling, and the use of chain-of-custody
procedures (appropriate where the results of sample
analysis may be needed as evidence in legal proceedings)
are given in QDEH Water Quality Sampling Manual.

Details of where samples are stored or forwarded for
analysis should be recorded in the report.

5.5 Steps required if court action
may eventuate

If pollution or some other offence under environmental,
conservation or fisheries legislation is suspected, officers
with appropriate training and credentials should be
involved from the earliest possible stage of investigations.

Each step of investigation under sections 5.3 and 5.4
above should be conducted in such a way that the
accuracy of observations and sources of information
cannot be compromised by uncertainty:

« All statements taken should be in writing, signed and
witnessed.

¢ Locations and times of all observations should be
recorded in writing in a notebook without erasion.
Corrections can be made only by ruling out mistakes
and writing in correct information. Blank spaces should
not be left in notes.

« The source of any samples collected should be
recorded without ambiguity, samples should be clearly
and indelibly labelled, and use made of seals and
chain-of-custody sheets to reduce the possibility that
samples could be substituted or tampered with.

* Measurements of physico-chemical parameters such as
temperature and pH, and storage and handling of
samples should be consistent with procedures in QDEH
Water Quality Sampling Manual.
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6 Follow-up actions

Follow-up actions to the initial investigation of a fish Kill

incident are required for:

« determining where possible, on the basis of the
evidence available, the cause/s of the fish kill incident.
If the scale of the incident on the basis of
environmental/ economic harm warrants, a more
in-depth investigation to determine the cause/s with
more confidence may be needed;

e documenting all data and conclusions reached to
ensure that they are available to assist in the
investigation of future incidents;

e reporting and communicating to other agencies and the
community on the outcome/s of the investigative
process; and

« remedial follow-up where appropriate. This could take
the form of initiating research into the cause/s of
substantial and recurring fish kill incidents which cannot
be explained on the basis of evidence available,
negotiation with catchment managers to upgrade
ambient water quality, or punitive action against polluters.

These actions should occur conjointly by DEH and DPI and
any other agency which is an interested party in the
specific circumstances of a fish kill incident.

6.1 Determining the cause/s

The investigation of a fish kill is essentially a forensic task.

Data collected must answer one or more of three basic

questions:

— What is the manner of death — natural or otherwise?

— What is the mechanism of death — asphyxia, toxicosis
or septicaemia?

— What is the underlying cause of death — the sequence
of events?

In some cases, data collected during the initial
investigation will provide valid answers to these questions,
for example seasonal evaporation of a confined waterbody
might have resulted in gross habitat deterioration. In other
cases valid answers will depend on the results of chemical
analysis of samples. In some cases no satisfactory answer
will be available without additional expert investigation,
justified only by the scale of the incident.

Many causative factors are inter-related, and several can
occur in a typical fish kill incident together or in sequence.
Local weather conditions before the fish kill, the time of day
when the incident occurred, whether the deaths occurred
catastrophically or over an extended period, whether fish of
only a particular size range or species are involved, and a
history of similar events in the same location or elsewhere
in similar circumstances are important indicators of the
potential role of contributing factors.

In many cases several explanations may be plausible

if only a single attribute is considered in isolation.

Fish deaths that continue at a low rate over an extended
period may be due to a marginal environment, the
presence of a low-virulence infective agent or chronic
exposure to sub-lethal concentrations of a potentially toxic
material. Low dissolved oxygen concentrations may be due
to a wide variety of causes including the presence of an
algal bloom, the collapse of an algal bloom, contamination
by a discharge of organic material, a stratification
breakdown resulting in the upwelling of de-oxygenated
water, or overcrowding of fish in a waterbody which is

drying up.



A single event may create a range of factors, each of which
has the potential to create conditions resulting in a fish Kkill.
For example, a release of water from a storage dam may
involve a surge of bottom water low in oxygen, a stirring of
sediments resulting in excessive turbidity and/or a release
of organically rich material leading to oxygen depletion as
a result of rapid bacterial breakdown.

The investigator/s must keep an open mind and consider
all known circumstances and all available evidence in
reaching a conclusion based on probability. At the starting
point all possible causes can be listed. A rigorous process
of checking and elimination can result in a short list of
possibilities.

The following subsections outline generally accepted
causes of a fish kill incident and related attributes of the
environment and affected fish. The check list in appendix 5
is also a guide to interpreting the situation.

6.1.1 Lack of oxygen

Low dissolved oxygen (DO) concentrations can cause
suffocation of gill-breathing aquatic organisms. This is one
of the most common causes of fish kills. The critical
minimum concentration varies with species.

The main response by fish is gasping at the surface in an
effort to force oxygen across the gills, and some species
can survive this way for many hours.

The potential causes of a lack of dissolved oxygen are
numerous, but are usually due to depletion of oxygen by
other organisms such as algae and/or submerged aquatic
plants (particularly at night or in overcast weather) or
bacteria in the presence of organic matter. Possible

scenarios leading to low DO in Queensland waterways are:

» discharges of organic matter which can lead to
depletion of oxygen day and night;

» discharges of nutrients which stimulate growth of
aguatic plants or algae, leading to depletion of oxygen
by respiration at night or during overcast weather; and

< removal of oxygen by the chemical reaction when
dissolved iron is flocculated in waters affected by acid
sulfate drainage (see 6.1.3).

6.1.2 pH stress

Fish have limited tolerance to abnormal pH concentrations.

This can result from acid or alkali spills, contaminated
runoff or industrial effluents.

Low pH associated with drainage from acid sulfate soils is
a common cause of fish kills in disturbed estuarine and
coastal situations. Toxic effects can also result from the
mobilisation of aluminium and heavy metals from soils into
acid sulfate drainage water, and gill and skin damage may
be evident in exposed fish. ‘Red spot disease’ which
causes body lesions on fish is a common condition in fish
exposed to drainage from acid sulfate soils (see 6.1.3).

Recovery from low pH can also cause fish deaths as a
result of metals such as iron dissolved in acidic water
becoming insoluble and resulting precipitates clogging
gills, leading to suffocation (see 6.1.1).

High pH can result from runoff waters contacting lime or
fresh concrete, for example the use of lime after an acid
spill can result in a fish Kill.

6.1.3 Acid sulfate drainage

Draining of coastal wetlands or disturbing of soils formerly
coastal wetlands and containing sulfur compounds can
lead to a condition known as acid sulfate drainage. Soils or
sediments with this potential are called acid sulfate soils
and are common in much of coastal Queensland.

The oxidation of naturally occurring iron sulfides in these
soils and sediments after mechanical disturbance
produces sulfuric acid, which can drain off in large
amounts, particularly after rainfall, or following tidal
inundation. The immediate effect of this acid runoff is to
lower the pH, producing the toxic effects described under
6.1.2 above.

In addition the acidic conditions can dissolve metals such
as aluminium and iron and potentially toxic heavy metals
such as cadmium from the sediments, resulting in fish
deaths from metal toxicity.

When pH returns to normal further downstream, the excess
iron dissolved in the acidic water flocculates forming a
cloudy, rust-coloured material which can coat vegetation
and block fish gills. The flocculation process also uses up
dissolved oxygen which can lead to suffocation of fish

(see 6.1.1).

Potential acid sulfate drainage situations are found
frequently in coastal areas where the surface elevation is
less than five metres. The problem of sulfuric acid formation
and runoff arises when such areas, which are frequently
waterlogged in their natural state, are drained for
agriculture or other development. This exposes the iron
sulfide layers to the air allowing rapid oxidation. The
problem can be made worse if iron sulfide-rich soil is
excavated and spread on the surface adjacent to drainage
works. Effects can last for 100 years or more, and are often
worse after droughts as a result of the watertable being
lowered and large amounts of iron sulfide exposed and
oxidised. In these circumstances, drought-breaking rains
can carry substantial amounts of sulfuric acid and
dissolved metals into waterways.

Acid drainage waters are often deceptively ‘clean’ in
appearance since one result of acidification is reduced
turbidity. However, measured pH during active runoff can
show a highly acidic environment. Investigators should be
aware that the flushing of such waters can be very
irregular, driven by storm events and tidal cycles, so that
measurements of pH taken at a later time might reveal
nothing abnormal.

6.1.4 Excessive plant growth

Aquatic plants, including algae, share many of the basic
attributes of terrestrial plants. One of these is that during
daylight hours, oxygen is produced by photosynthesis and
consumed in respiration. However, only consumption of
oxygen occurs at night since photosynthesis requires an
input of light energy. Accordingly although aquatic plants
can produce an excess of oxygen over consumption during
the day, potentially they can deplete it at night to
concentrations lethal to fish.

Excessive plant growth (including algae), symptomatic of
excessive nutrient concentrations in waterbodies, can
cause fish kills through supersaturation of oxygen during
the day (excess oxygen is toxic to fish), or fish kills due to
oxygen depletion at night.

These events occur more commonly during warm weather
when plant growth is stimulated. Algal ‘blooms’ (green
water) may be associated with excess oxygen by day and
insufficient oxygen by night.
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Excessive plant growth (including algae) can also result in
reduced oxygen during periods of die-off which result in
large amounts of dead organic matter decaying in the
water. Oxygen is consumed by the high numbers of
bacteria in the decay process.

6.1.5 Rain and runoff

Rainfall sufficient to produce runoff often results in organic
debris reaching waterbodies. This promotes rapid bacterial
decay and resulting oxygen depletion problems as noted
under 6.1.1.

Runoff can also carry accumulations of potentially toxic
material into waterways. This can include such materials as
chemical spills, acid from acid sulfate soils, accumulated
oils from roadways, and soil contaminated with pesticides
from agricultural operations.

6.1.6 Sediment disturbance

Sometimes, bottom sediments accumulate large quantities
of nutrient-rich organic matter but cause no problems in the
overlying water since contact between the water and the
organic matter is limited. However, if the sediments are
disturbed by increased flow or other means, the material
can become mixed into the water column and result in
rapid bacterial decay and resulting oxygen depletion
problems as noted under 6.1.1.

6.1.7 Contamination by chemicals

Fish death is often very rapid and there is little or no
physical evidence. The chemical may be lost rapidly from
the water column and be undetectable in it by the time of
investigation. Accordingly, heavy reliance must be placed
on residue analysis, particularly of affected fish, other biota
and sediments which can accumulate, retain and integrate
irregular exposures.

Since the more commonly used and persistent pesticides
in urban and heavily farmed areas produce background
levels, samples away from the ‘kill-zone’ must be taken for
comparison with those at the fish kill site itself.

Landuse adjacent to the fish kill site is an important
consideration if contamination, chemical or otherwise, is
suspected. For example, agricultural land such as cotton
may be associated with the use of pesticides/herbicides
and application can be seasonal. Sewage and other
outfalls are a potential source of contaminants. The
presence of factories, landfills and feedlots also indicate
possible sources.

The presence or absence of phytoplankton may indicate
the role of a herbicide.

Contamination by heavy metals may be associated with
abnormal pH. Acidic conditions are often associated with
the release of heavy metals from soils and sediments.

The possibility of drainage from acid sulfate soils should be
considered in areas where development works are
disturbing soils in areas known to have this problem (see
section 6.1.3). Low pH can cause problems for fish through
the precipitation of hydroxides (for example ferric
hydroxide) on the gill surfaces when pH returns to normal.

6.1.8 Excessive turbidity

Fish adapted to waters of low turbidity can be adversely
affected by sudden increases in suspended solids. Gills
can become clogged with particulate material, or in some
cases injured by abrasive particles.

Some high turbidity problems are the result of algal
blooms.

6.1.9 Water temperature

Exposure to water temperatures beyond the range of
tolerance of a species is a potential cause of fish kills,
particularly in small waterbodies. Extreme weather
conditions may be associated with such events.

6.1.10 Salinity changes

Rapid salinity reductions such as after a major storm can
cause fish kills in estuaries. Similarly, breaches in sand
barriers at the mouths of rivers can cause the deaths of fish
through the sudden incursion of saline water into a
comparatively freshwater environment.

The evaporation of confined water bodies can raise salinity
levels beyond the tolerance of trapped fish.

6.1.11 Parasites and diseases

Fish are subject to a variety of bacterial and viral infections
and to a range of parasitic infestations. These are most
often a secondary cause of fish kills in fish already stressed
by other environmental factors such as physical or
chemical degradation or crowded conditions. Sometimes
lesions and haemorrhages are indicators of the presence
of disease, but these may not be present.

In the course of a disease outbreak in fish the numbers
affected can increase over days or weeks to a peak.

Histopathological examination of fresh or appropriately
preserved tissue samples is necessary to determine the
presence of disease.

6.1.12 Toxic algae

A number of blue-green algae (cyanobacteria) and
dinoflagellate species are potential producers of toxins
under circumstances which are not well understood. Many
of these toxins are acutely toxic to fish.

6.1.13 Sunburn

White lesions on the top of the head accompanied by
cloudless weather and very clear water are an indicator of
this problem.

6.1.14 Gas bubble disease

Gas bubble disease is characterised by the presence of
bubbles of gas in the blood vessels. Death results from
blockage of blood supply to vital organs. The bubbles are
easily visible in the fins and on the head, and are also
present in the gills and behind the eyes. The cause is
supersaturation of dissolved gases in the water, usually as
a result of high energy, for example flow over a spillway, or
heated water discharges from power station operations.

6.1.15 Hydrogen sulfide (H ,S)

Release of H,S is usually the result of a disturbance of
thermal stratification or disturbance of anoxic sediments
(from natural causes such as weather conditions or human
causes such as release of water from a dam), or collapsing
algal blooms. The smell is very characteristic (rotten eggs).
Larger fish are usually affected first. A pathological sign is
dark brown gill filaments due to the formation of sulf-
haemoglobin.

6.1.16 Ammonia

Un-ionised ammonia NH, and ionised ammonia NH,* are
found in a ratio depending largely on pH and to a lesser
extent on other factors. The un-ionised form is potentially
toxic to fish, and its proportion relative to the ionised form
increases with pH. Sources include fertilisers, organic
pollution, collapsing algal blooms, overcrowding of fish and
industrial effluents.
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6.1.17 Lifecycle related

Some fish species make seasonal migrations for breeding.
Sometimes they die after spawning. In other cases their
journeys can expose them to stressful environmental
conditions. Such fish kills would be confined to single
species.

6.1.18 Trawl bycatch

In areas where netting and trawling occurs, some reported
‘fish kills’ are found to comprise bycatch from these
activities. Such fish are likely to have injuries and comprise
mainly undersized commercial species or unpalatable
species which have been discarded. Apart from evidence
of tell-tale injuries, local knowledge should be sought
about recent fishing activity in the area.

6.2 Site clean-up

This requires a case-by-case assessment considering
factors such as whether all necessary investigations are
complete to the point where they will not be compromised
by site disturbance and removing evidence, the location
and quantity of dead fish and other animals on-site,
environmental risks such as the consumption of
contaminated carcasses by other animals, and public risk
including health and nuisance.

6.2.1 Leaving site as found

This option could be appropriate in a remote location or if
attempts to retrieve dead fish such as in densely vegetated
areas are impractical. An assessment needs to be made as
to whether natural scavengers are present in the area in
sufficient numbers. Small quantities of dead fish,
particularly trawl bycatch on open beaches, can be left for
subsequent tides to remove.

6.2.2 Burial of carcasses near site

This option would be satisfactory in most situations,
provided that a hole of sufficient size and depth is made to
ensure carcasses will not be uncovered by scavengers.

6.2.3 Assistance by local governments

Local governments normally have procedures for removing
dead animals. This can involve use of private contractors.
The local government in the area in which the incident has
occurred should be advised of assistance required, using
the contact numbers listed at appendix 7.
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Part C

Scientific and technical supplement

Appendix 1
Basic fish kill response kit contents

Item

Purpose

list of fish kill kit contents

contents check prior to use

Fish kill reporting and investigation manual

guide to fish kill response and use of the kit

Water Quality Sampling Manual (QDEH 1995)

environmental sampling protocols

large icebox

transport and preservation of samples

roll of weatherproof packaging tape

seal icebox and sample containers

tape measure

to assist site description, etc.

disposable camera

photographic evidence and site ID

notebook, waterproof pen, pencil

recording site observations

waterproof marker and 50 spare plastic labels

labelling of samples as required

thermometer

measure water temperatures

sweep net

collection of fish samples

20 large, 20 small self-sealing plastic bags*

wrapping of fish samples for metals analysis

aluminium foil (10m)

wrapping of fish samples for pesticide analysis

six 1L amber glass solvent-washed sample bottles*

water samples for organics/pesticide analysis

six 1L plastic or glass acid-washed sample bottles*

water samples for inorganics/metals analysis

six 250mL plastic bottles*

water samples for nutrient analyses (N & P)

six 250mL airtight glass bottles*

water samples for DO analysis

six 375mL screw top SW glass jars*

sediment samples for organics/pesticide analysis

six 375mL screw top AW glass jars*

sediment samples for inorganics/metals analysis

10 100mL jars with 10% buffered formalin*

preservation of tissue samples for histopathology

100mL Lugol’'s iodine

preservation of samples for algae identification

50mL manganous sulfate solution

preservation of water sample for DO analysis

50mL alkaline iodide-azide solution

preservation of water sample for DO analysis

plastic cutting board

dissection for histopathology samples

scalpel (disp. blades)

dissection for histopathology samples

scissors

dissection for histopathology samples

forceps

dissection for histopathology samples

four sets of disposable latex gloves

safe handling of contaminated samples

roll of paper towelling, bottle of Hibitane

disinfect and clean up

indicator strips (pH)

measure water pH

*items with blank labels affixed
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Appendix 2

Quantifying a fish kill using transects

Many fish kills will be too large to count all fish affected.

In these situations an estimate of numbers affected can be
made by selecting a set of representative smaller portions

called transects, counting the affected fish in each of these,
and then using this information to calculate an estimate of

the total size of the fish Kkill.

The underlying approach in using transect sampling is that
the sample units are areas, selected at random, in which
affected fish are counted. The areas (transects) chosen
should be of practical size for field counting of affected fish,
not overlap, and be representative of the affected area.

The method of allocating transects will vary according to
the situation. In general, the more transects used the more
accurate the final estimation should be (a minimum of three
transects is essential, and if possible enough transects
should be used to ensure that at least 5 percent of the
estimated affected fish are counted). Other factors affecting
the outcome are how representative the transects are of the
overall situation and the accuracy in measuring transects
and counting affected fish. Avoid over-estimation due to
the clumping of floating dead fish from the effects of winds
and currents.

Decide on the positioning of the transects independently of
any apparent distribution of dead fish, for example, to
deliberately choose transects to include only areas where
large numbers of dead fish are gathered would result in a
serious over-estimation.

The following figures and sample calculations, adapted
from Reynolds and Scribner (1986), illustrate approaches
which may be adopted for some typical situations. These
cover fish kills along narrow streams, shoreline counts
along the edges of wide waterbodies, and fish kills across
open waters.

Results from these estimations can be made more
statistically robust by using more elaborate sampling
methods such as stratified random sampling (American
Fisheries Society 1992).

Estimation in a narrow stream

The size of transects and the distance between them
depends on the length of stream over which the fish kill
occurs. The following scale is suggested:

e >5km stream length — use 100m transects at
1km intervals;

e 2-5km stream length — use 50m transects every
0-5km;

e 0-5k—2km stream length — use 10m transects
every 100m;

e <0-5km stream length — count at least three transects
accounting for at least half the affected area.

Choose a starting point at least a quarter of the way along
the fish kill, and count at least three transects at equally
spaced intervals. For example in fig.3 which illustrates a
fish kill 5km long, fish are counted in each of three transects
100m long (c-d, e-f, and g-h) and spaced 1km apart.

The estimated size of the fish kill can then be calculated as:

Totalnumbers
of fish killed

Sumofcounts Total length of fish kill

in transects Sum of lengths of transects

In this example, if 720 dead fish were counted in transect
(c-d), 320 in (e-f) and 103 in (g-h), the total number of fish
killed is estimated as:

5000m

(720+320+103) X —— =
300

1143 x 16.7 = 19100

If a portion of the affected area has a high density of dead
fish and another only scattered dead fish, this approach
may be refined by counting each portion as if it were a
separate fish kill with its own set of transects and then
totalling the result.

a. start of kil

Source: Department of Agriculture N.S.W. Advisory Note No. 4/86

b. starting point for transects

end of kil (5 km long)

occasional fish washed downstream
away from the site of the kill (ignore)

Figure 3. Suggested counting procedure for a fish kill in a narrow stream.
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Estimation in lakes and wide rivers or estuaries

If dead fish are found only along the shoreline, divide the
shoreline into transects using a procedure similar to that for
narrow streams described above. See fig.4.

For counting across an area of open water, a set of parallel
transects of equal width should be chosen. The width of
each transect should not be greater than can be observed
from a boat traversing the transect, possibly 10m (see
fig.5). If the current is appreciable, the transects should be
at right angles to the direction of flow.

The position of the first transect is chosen at random and
the rest of the transects located at equal distances apart to
cover the area affected by the fish kill. For example, for
three transects, the distance between transects is one-third
of the length of the affected area, and for four transects,
one-quarter of the affected length.

All dead fish within each transect should be counted, and
the length of each transect recorded.

In general, the more transects used the more accurate the
final estimation will be (a minimum of three transects is
essential, and at least 5 percent of the estimated affected
fish should be counted). Other factors affecting the outcome
are how representative the transects are of the overall
situation and the accuracy in measuring transects and
counting affected fish. Avoid over-estimation due to the
clumping of floating dead fish from the effects of winds

and currents.

Decide on the positioning of the transects independently of
any apparent distribution of dead fish. For example, to
deliberately choose transects to include only areas where
large numbers of dead fish are gathered would result in a
serious overestimation.

Normally each transect would extend across the
waterbody from water edge to water edge. However,

if dead fish along the shoreline are counted in addition

to open water counts, the open water transects should
terminate at the outer edge of the shoreline count transects
to avoid ‘double-counting’.

(a) FISH KILLS ALONG SHORELINE

starting point for transects

transacts /v

(count all fish in these areas)
Source: Department of Agriculture N.S.W. Advisory Note No. 4/86

start of kil

nd of kill

(for fish lying around the whole perimeter
the start and end point are the same)

Figure 4. Suggested counting procedure for counting dead fish along a shoreline.

Fish kill reporting and investigation manual « November 1998 « ISBN 0 7242 9618 2 15



transects
A/”/"—“(coum all fish in these areas)

1om  0km 10m 05
P— L.OKM
0.5km |1
starting point for transects =g 10m
=4
= 0.5km
o
> 10m
L4 = —
Y = Lo
A B = <
=
C
o | [ P
o c
=4
7 = =
«
> ]
(boat if necessary)

length of lake
-t 3km

N\

Adapted from: Department of Agriculture N.S.W. Advisory Note No. 4/86

Figure 5. Suggested counting procedure for fish kill over open water (Diagram not to scale).

As an example of open water estimation, using fig.5 which
illustrates a fish kill in a lake 3km long, fish are counted in
each of five transects 10m wide (A, B, C, D, E) spaced
500m apart.

The estimated size of the fish kill can then be calculated as:

Totalnumbers — Sumofcounts X Total area of fish kill

of fish killed in transects Width of transects ~ Tofal transect length

In this example, if 520, 350, 280, 190, and 330 dead fish
were counted in individual transects, the total length of
transects was 4500m and the area of the lake 450ha

(4 500 000sg.m), the total number of fish killed is
estimated as:

4500 000
(520 + 350 + 280 + 190 +330) X ———
10 x 4500
= 1670x100
= 167000

If a portion of the affected area has a high density of dead
fish and another only scattered dead fish, then this
approach may be refined by counting each portion as if it
were a separate fish kill with its own set of transects then
totalling the result.
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Appendix 3

Sample preservation and storage

The QDEH Water Quality Sampling Manual describes
preservation, transportation, storage and handling
procedures for a wide range of environmental samples.
Those procedures are appropriate for samples collected as
part of a fish kill investigation. However, under field
conditions, some instrumentation and equipment might not
be available immediately to initial investigators. In these
circumstances, an immediate sample should be taken by
the initial investigators. This may not be ideal for analysis
but it is better than postponing sampling and risking loss of
vital evidence.

If legal proceedings are a possible outcome of an incident,
particular attention should be taken with records of
collection, labelling, use of prescribed containers and
methods of preservation, and chain of custody records.
See also section 5.5.

The personal safety advice given in the Water Quality
Sampling Manual is equally applicable to the investigation
of fish kills.

The following points summarise the correct handling of
samples covered in the Water Quality Sampling Manual,
and provide additional advice on the preservation of
samples from a fish Kkill site:

« In the absence of a dissolved oxygen meter, a water
sample for later analysis can be taken in a clean bottle.
This bottle should be filled gently to avoid aeration. No
air bubble should be trapped beneath the cap. The
sample should be stored in the dark (or wrapped in
aluminium foil) and kept cool (but not frozen). If
available at the site, Winkler's reagents! should be
added as preservatives. These are provided in the
recommended fish kill kit. These will produce an
orange-brown or white precipitate depending on the
amount of dissolved oxygen present. The sample bottle
should now be sealed without retaining an air bubble.

« Samples which are to be analysed chemically for the
presence of organic contaminants (for example
pesticides) should be stored in solvent-rinsed glass
containers. Where this is not practical, for example plant
or animal material, including fish, the sample can be
stored in a plastic bag provided that it is first wrapped in
aluminium foil to keep it out of contact with the plastic.

« All samples should be kept in the dark and on ice to
minimize deterioration.

¢ Most samples can be preserved for an extended period
(weeks to months) by freezing, but in the case of biotic
material (for example fish or crabs) they must not be
allowed to thaw before reaching the analytical
laboratory.

« Samples which are to be used for histopathology
can be kept on ice, but they must not be frozen.
However, these can be preserved with 10 percent
buffered formalin? in a suitable glass or plastic
container, in which case they need no other protection.
This is provided in the recommended fish kill kit
(see appendix 1).

* Water samples taken for identifying microscopic algae,
including blue-green algae must not be frozen.
However, these can be preserved with 2 percent of
Lugol's solution® in a suitable glass or plastic
container, in which case they need no other protection.
This is provided in the recommended fish kill kit
(see appendix 1).

Fish kill reporting and investigation manual « November 1998 « ISBN 0 7242 9618 2

1

The two Winkler’s solutions to be added to a water sample to preserve
dissolved oxygen for subsequent titration analysis are:
1-5mL aqueous manganous sulfate solution
(480g MnSO,.4H,0, or 400g MnSO,.2H,0, or 364g MnSO,. H,O/L);
1-5mL aqueous alkaline iodide-azide solution
(500g NaOH and 135¢g Nal /L, then add 10g NaN, in 40mL water).

Formalin is an aqueous solution of formaldehyde gas. A 10% formalin
solution contains 100g formaldehyde/L. To make buffered formalin, add 3g
of borax and 50mL of glycerine/L of formalin. To preserve marine
organisms, use of seawater (or 35g/L of common salt) in the formalin
dilution may give better results in some cases.

Lugol’s solution is made by mixing the following ingredients in the
proportions shown. The mixed solution should be stored in the dark.
10g pure iodine
20g potassium iodide
200g distilled water
20mL glacial acetic acid
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Appendix 4

Dissection of fish to obtain samp|es for Note: To avoid cross-contamination of samples, sterile
; ; ; ; equipment should be used for dissections. It should be
hIStopathO|oglcal examination re-sterilised before changing from one sample to the next.

Basic internal organ structure of a fish

. swim bladder
dorsalfin ~ kidney
f' zﬁ &/f -' Pt dorsal fin
vertebrae P o g LY IS
T NN Y 4, D
S Y Y r ; . 7.

caudal fin

urogenital
aperture

heart

intestine

pelvic fins

stomach

Steps in dissecting a fish to get organ samples

1 Cut off gill cover as shown to expose the gills.

18 Fish Kill reporting and investigation manual « November 1998 « ISBN 0 7242 9618 2



2 Cut out and preserve an entire gill bar for
histopathological examination.

cut edge of gill cover

sy | &
~ gill bars exposed
i~ <
il k% i
e __f”l
B '_.__ i !
T ™y

3 Cut out a side panel as shown to expose the internal
organs. Start cut forward from anus  to avoid
puncturing the intestine.

4 Remove sections of liver and kidney and preserve for
histopathological examination. Refer to first diagram to
aid identifying organs. The kidney is located between
the swim bladder and the vertebrae.

5 Samples of other tissues which have an abnormal

appearance, including lesions, and the stomach with
contents may also be worth removing and preserving.
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Appendix 5

This appendix provides three tables of indications as a
guide to interpreting observations made at a fish kill site.
They should be used with caution since they may not apply
to every situation.

Table 1. Fish kill causes — interpretation guide: Physical signs*

Physical signs associated
with fish mortality

Cause of mortality
Toxic algal bloom Pesticide toxicity

Oxygen depletion

Behaviour of affected fish

Gasping and swimming

Convulsive, erratic swimming,

Convulsive, erratic swimming,

at the surface lethargy lethargy. If organophosphate
toxicity, pectoral fins may be thrust
forward to extreme position
Species selectivity of kill None if total depletion, None Usually one species dies before

some species tolerant of
partial depletion

others, depending on pesticide
concentrations and sensitivity of
species present

Size of fish affected

Large fish die first

Small fish die first

Small fish die first

Time of fish kill

Night and early morning

Only during hours of
bright sunlight

Any time, day or night

Dissolved oxygen

Less than 2mg/L

Very high, often
supersaturated,
especially near surface

Normal range

Water pH

6-0-7-5

9-5 and above

7-5-9-0

Water colour

Brown, grey or black

Dark green, brown or
golden, often with a
musty odour

Normal colour and no
abnormal odour

Algae and plankton
abundances

Algae dying, few
zooplankton present

Abundance of one algal
species, few zooplankton
present

If insecticide — no zooplankton,
but algae present; If herbicide —
algae may be absent

1 Adapted from Meyer and Herman (1990).
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Table 2. Fish kill causes — interpretation guide: Environmental conditions?

Condition

Possible cause

Fish (usually larger fish) come to the surface and gulp air,
and water has low dissolved oxygen (less than 2ppm)

* Organic matter has depleted the dissolved oxygen. Look
for source of organic input: sewage treatment plant,
feedlot, algal bloom, run-off rich in organic debris
(especially after extended period without rain)

Fish (usually larger fish) come to the surface and gulp air, but
water has adequate dissolved oxygen

» Dissolved oxygen may have been temporarily depleted,
but is now recovered. Look for sources of organic input
(as above).

*« Ammonia may have reached toxic concentrations,

e Toxic algal bloom (especially if water discoloured)

* Free chlorine at toxic concentration (especially if gills or
scales bloody, and sewage treatment plant nearby)

Fish are dying after heavy rain

» Pesticides or other chemicals might have been washed
off adjacent land.

« Potentially toxic or organically rich sediments could have
been resuspended

Water surface has an oily sheen

* Petroleum leak or spillage from pipeline, truck, refinery,
service station

Water conductivity is abnormally high

» Discharge of brine or salt water incursion in near
estuarine areas

Water conductivity is abnormally low

» Discharge of storm water or fresh water incursion in
near estuarine areas

Water has low pH, with or without orange discolouration of
substrate, but good water clarity

e Acidic discharge
* Acid mine drainage
« Drainage from acid sulfate soil

Only dead fish along shoreline, and air temperature
unusually cold

* Fish killed by low temperature

Many small fish dead downstream of a dam

* Fish killed by passage through dam gates or
hydroelectric turbines

* Gas bubble disease

* Release of bottom water with low dissolved oxygen

Many small fish dead downstream of an industrial plant which
discharges heated water

¢ Thermal shock

Kill is restricted to one species or size-class

e Spawning stress
* Disease
* Schooling in poor guality water

1 Adapted from American Fisheries Society (1992).
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Using an intepretation key for fish kill causes Always start at question 1 (which gives the options Kill

This key to fish kill causes is designed to lead you through occurred in less than 24 hours ... which if true, directs you
a series of questions and answers to a likely cause. Each to question 2 or Not known when kill occurred, or kill
question gives two possible answers (observations) about continued for longer than 24 hours ... you go to question 16).
the incident you have observed. Only one can be correct.

This directs you to another question and so on until you If you arrive at question 2, you are directed to question 3 or

arrive at a likely cause of the fish Kkill. question 8, depending on the time of the kill. If you arrive at
question 16, you are directed to question 17 or 23

The key can work only if you follow the directed questions depending on whether all observed fish are dead or not.

and answers in sequence.

Table 3. Fish kill causes — interpretation key®

1 Kill OCCUITEA IN 1ESS thAN 24 NOUIS ...vveiiiiiiitiie ettt e ettt e e e ettt e e e e e e baeee e e e et baeeeesasbaeesasasseeeeesasabeeeeesasbeeeeesanssaeeeessansbaeeeesanntaeeeessnnnes 2
Not known when kill occurred, or kill continued for Ionger than 24 NOUIS ...........ioiiiie it e e saee e 16
2 Kill occurred between midnight NG SUMEISE .........oiiiiiiiiiiie ettt b e eas e eabeeae e e st eae e b et eas e e as e e bt e easenbeeabeenanenreenieens 3
Kill occurred at times other than between midnight and sunrise . ... 8
3 Water dark in colour, musty 0dour ........c.ccocceeeviieenniieeniieeenieennns Rt
Water conditions normal in colour and odour .. ... 6
L Yo 4T {1 = 1SR UPSROOY 5

Allfish dead .........cccooeviiiiiiiiiiies
5 Large fish dead, some small fish alive ....
Small fish dead, some large fish alive ..

6 Dissolved oxygen less than 2ppm ... e 1
DiSSOIVET OXYGEN 2PPIM OF IMIOTE ...vieiiiiiieuteeete ettt ettt ettt easesee et e e sasesbeeebe e ea et 1h e e ke e oh e e eE e e bt oo b e e e R e e ke e 44 eh e e AR e et e e h e e b e eab e e nbe e bt e ab e e be et e e ate e b e enreenne s 9
7 Algal cells abSent OF EAM If PrESENT .......ciuiiiiiiiiteete ettt a et h e a b eb e e et 2o bt eehe e eb e et e e ehe e e bt e be e eb e e bt et e e bt e bt eabeebeeneenne s 8
AlGal CEIIS PrESENE ANT AlIVE .....eiiiiiiieii ettt h et a e e bt ea bt es £ e bt e bt oo b e e bt e bt e b e e bt e bt e bt e bt et e e b e e bt e b e reene et 10

8 Dead algal cells abundant [J Oxygen depletion due to organic enrichment
Algal cells absent [] Oxygen depletion due to algicidal substance

9 Kill occurred during dAYIGNT NOUIS .......co.viiiiii ettt h e bbbttt et e e bt e eb e e bt e e bt et e st e bt e bt e nbe e s e s e enns 10
Kill occurred at other times as well ..

10 pH above 9.0 ..... .11
PH Not @bOVe 9.0 ....eeiiii e .14
11 Dissolved oxygen high, often saturated or near saturation ............ .12
Dissolved oxygen low or near normal for temperature CONCEIMEM ..........cuuiiiuiieiiiiieaie ettt e et e et e e e sabe e e s sbe e e asbeesabneeesbeeeanneenan 13

12 Heavy bloom of one or more species of blue-green algae O Toxic algal bloom
Heavy bloom of dinoflagellate algae [ Toxic algal bloom

13 Vegetation dead, and GPPEAIS DU ........oiiiiiiiii ettt h e et h et a bttt et eae e eh et 1h et e e bt e bt et e e bt e she e ek e e ebb e eab e e n e e beenbeentee s 14
VEGETALION NOTMAN ...ttt ettt et bt h et e bt e bt o bt e 4h e eh b e eaE e e et ee e 1 h €4 H s £ 4o b e e b e e b b4 b e e Sh e e E b e e e bt et e et e e nbeenbeeebeenareenn et e 15
14 AMMONIA CONCENLIALIONS NMEAT ZETO ...eeiiueieitiieititeetiteateeeasteeeasueasssseeaasseeaseesasseeaaseeeasteeaasseesssseasseesnsseeanseseassesssssesssssesansssssnssessnsseesnsenennsen 15

Ammonia concentrations high [] Anhydrous ammonia spill
15 pH 6.0 to 7.0 [J Oxygen depletion
pH below 6.0 O Lethal low pH/heavy metal poisoning/mine or acid sulfate drainage

S0 0 L= 1] 1RS1 1= L PP PSR 17
All fish dead .... .23
17 Kill size selective.......... .18

Kill not size selective .........cccoceevvieeiineenne .25
18 Large fish dead, but some small fish alive .... ... 6
Small fish dead, but some large fish alive ..... .19
19 Zooplankton and aquatic insects alive ....... o 7
Zooplankton and AqUALIC INSECES TEAM ...........couiiiiiiiiiie ettt bt b e h e ea et ae e bt bt e b e e eh et e e bt eae e e bt e bt e bt e ebeenbeesan e e bt e neeee e 20
20. AlGAI CEIIS BIIVE ...ttt h bt h e e a e et oot e b e oo b e ek e e eh s e e 4R e e R b E oA e e h £ e AR £ Rt eh bR e e R b e e Rt Rt e b e nhe e et n e re et 21
Algal cells dead or absent [ Potentially toxic herbicidal substance present
21 Fish showing convulsive or other abnormal DENAVIOUN ...........ooiiiiiiiiiie ettt e e et e e s be e e snn e e e seneeanee 22

Fish behaviour normal
22 Fins in normal position
Pectoral fins thrust to extreme forward position O Organophosphate poisoning
23 Kill occurred throughout the day [ Pesticide poisoning
Kill occurred during daylight hours O Toxic algal bloom (see also 11)
24 Recent seasonal water temperature change Temperature kill (natural causes)
Recent major temporary water temperature change Temperature kill (human causes)
25 SPECIES SEIECHIVILY EVILENL .......iitiiitiiiti ittt ettt e h e s be oo b et e et e o e bt a2t e e b ae e ea st e bt e b e e bt e ehe e eh e e eh bt e bt e bt et e e nbeenbeeebeeeabeeaneenn s 26
No species selectivity evident [] Very high concentration of potentially toxic substance
P I TS o) g S cAY o =T o T o £ o RSP UPRSTRNE 27
No lesions on fish [] Low toxicity or low concentration of potentially toxic substance (see also 23)
27 Organisms iN 1€SIONS VISIDIE 10 NAKEA YO .........oiiiiiiiiiie ettt et e ek bt e e sbe e e s bt e et b e e e be e e asbe e e smte e e eabeeesneesnneeabneeannen 28
NO OFGANISIMS VISIDIE ...ttt ettt ettt e sttt e ettt e s bt e ek b e e o ke e a4 aea s et e 2t s e ook et e R b e e e eh b e e e nhb e e e ne e e easeeeeabbeeenbeeeanbeeennneas 29
28 Organisms resemble copepods or have jointed body parts O Parasitic infestation
A I =TS o] o S o To | A g Fo =T o g o] 1 P Vo | o T PO TP PP PPRRPTIN
Lesions haemorrhagic Possible bacterial or viral disease
30 Lesions as small discrete DOdIES OF MASSES N LISSUES .....ceiiuiiiiiiiieiiiie ittt ettt e et et e e e be e e s be e e siaeeeabseeabeeeasbeeesabeeesaneeaanreeannreeaanneeane
Lesions appear as gray, yellow or white areas on body [] Bacteria or fungus present
31 Lesion or mass filled with cellular material L] Cysts caused by parasitic infestation
LeSion OF MASS flIEA WITN GAS .....veiiieiiiiiii et h bt b e a ettt b e b bt e a e e st e e bt e b e e e bt e bt e eab e eae e eab e e b e e bt e be e nanenbneannes 32
32 Bubbles of gas present in gills, fins and behind eyes [] Gas bubble disease
Odorous gas in large bubbles in necrotic lesions [] Bacterial disease

3 Adapted from Meyer and Herman (1990)
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Appendix 6

Glossary

acid sulfate soil

algae (algal)

algal bloom
biochemical

blue-green algae

cetacean

dinoflagellate

flocculate
haemorrhagic
herbicide
histopathology
lesion

organism

parasite (parasitic)

pectoral fins

photosynthesis

phytoplankton
pinneped

precipitate

plankton

respiration

zooplankton

Potential acid sulfate soils are waterlogged soils in coastal areas. When they are exposed to the
air as a result of excavation or other disturbance, oxidation of iron sulfide occurs, forming sulfuric
acid which can be washed into waterways after rainfall.

Any chlorophyll-containing plant belonging to the phyllum Thallophyta. This includes seaweeds
and various non-vascular freshwater plants, and a large number of microscopic species, many of
which are single-celled.

A term used to describe a large-scale population increase in an algal species.

A chemical process which occurs in the cells of living tissue.

Despite the name, these are not algae but a type of photosynthetic bacteria. An alternative name
for these is ‘cyanobacteria’. Individual organisms are too small to be visible to the naked eye, but
it is common for blue-green algae to form chains or clumps which discolour the water or form a
visible scum.

A large aquatic mammal of the grouping which includes whales and dolphins.

A common form of microscopic algae which forms very obvious blooms under ideal conditions.
These are sometimes called ‘red tides’ and can be toxic to fish or contain toxins which make fish
and shellfish which eat the algae dangerously toxic to human consumers.

A form of chemical precipitate which has a cloud-like appearance in the water.

Bleeding.

A chemical which kills plants or inhibits their growth.

Examination of body tissues for evidence of disease.

Wound.

Any form of plant or animal life.

An organism which lives in or on another species without benefit to the host.

The pair of side fins on a fish immediately behind the head which correspond to the forelimbs of
higher vertebrates.

A natural biochemical process in plants and algae in which carbon dioxide is absorbed and
converted to carbohydrates (for example sugar or starch) for use as food by the plant. Sunlight
provides the energy for this process and oxygen is released as a byproduct. It can only occur
during daylight hours.

Plant species of plankton.

A large marine mammal of the grouping which includes seals and sea lions.

A substance which comes out of solution, because it is no longer sufficiently soluble, or is the
insoluble product of a chemical reaction in the water.

Very small, often microscopic, aquatic plant and animal life.
A natural biochemical process in plants and animals which produces energy from carbohydrates.
Oxygen is consumed and carbon dioxide is a byproduct. It occurs 24 hours a day in plants and

animals

Animal species of plankton.
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Appendix 7 Contact addresses, phone and facsimile numbers

Department of
Environment and Heritage

Division of Environment Head Office
160 Ann Street

Brisbane

PO Box 155 BRISBANE ALBERT
STREET QLD 4002

(07) 3227 6422

fax (07) 3227 7677

Scientific Assessment Section
64—70 Mary Street

Brisbane

(07) 3224 7019

fax (07) 3225 2660

Southeastern Region
Southeastern Regional Centre
288 Edward Street

Brisbane

GPO Box 2771

BRISBANE QLD 4001

(07) 3224 5520 fax (07) 3225 8723

South Coast District Office
Kabool Road

West Burleigh

PO Box 3454

BURLEIGH HEADS QLD 4220
(07) 5535 3855 fax (07) 5576 4045

Main Beach District Office

40-44 Seaworld Drive

Main Beach

PO Box 107

SOUTHPORT QLD 4215

(07) 5583 5555 fax (07) 5583 5550

North Coast District Office

9 Golf Street

Maroochydore

PO Box 168

COTTON TREE QLD 4558

(07) 5443 8944 fax (07) 5443 8942

Moreton Bay District Office

127 Russell Street

PO Box 402

CLEVELAND QLD 4163

(07) 3286 9261 fax (07) 3286 6240

Central Moreton District Office
55 Priors Pocket Road

Moggill

PO Box 42

KENMORE QLD 4069

(07) 3202 0200 fax(07) 3202 6844

Southwestern Region
Southwestern Regional Centre
158 Hume Street

PO Box 731

TOOWOOMBA QLD 4350

(07) 4639 8341 fax (07) 4639 4524

Charleville District Office

Park Street

PO Box 149

CHARLEVILLE QLD 4470

(07) 4654 1255 fax (07) 4654 1418

Longreach District Office

Plough Street

PO Box 202

LONGREACH QLD 4730

(07) 4658 1761 fax (07) 4658 1761

24

Roma District Office (Environment)
115 McDowall Street

PO Box 981

ROMA QLD 4455

(07) 4622 6466 fax (07) 4622 6316

Central Coast Region

Central Coast Regional Centre

cnr Yeppoon and Norman Roads
North Rockhampton

PO Box 3130

ROCKHAMPTON SHOPPING FAIR
QLD 4701

(07) 4936 0511 fax (07) 4936 2212

Bundaberg District Office

46 Quay Street

PO Box 1735

BUNDABERG QLD 4670

(07) 4153 8620 fax (07) 4153 1478

Emerald District Office

Hospital Road

PO Box 906

EMERALD QLD 4720

(07) 4982 4555 fax (07) 4982 2568

Gladstone District Office

136 Goondoon Street

PO Box 5065

GLADSTONE QLD 4680

(07) 4972 6055 fax (07) 4972 1993

Maryborough District Office

cnr Lennox and Alice Streets

PO Box 101

MARYBOROUGH QLD 4650

(07) 4123 7100 fax (07) 4123 7150

Northern Region
Northern Regional Centre
Old Quarantine Station
Cape Pallarenda

PO Box 5391

TOWNSVILLE MAIL CENTRE QLD 4810

(07) 4722 5211 fax (07) 4722 5222

Townsville District Office
Marlow Street
Pallarenda

PO Box 5597

TOWNSVILLE MAIL CENTRE QLD 4810

(07) 4722 5388 fax (07) 4722 5305

Ingham District Office

11-13 Lannercost Street

PO Box 1293

INGHAM QLD 4850

(07) 4776 1700 fax (07) 4776 3770

Mackay District Office

cnr Wood and River Streets

PO Box 623

MACKAY QLD 4740

(07) 4951 8788 fax (07) 4957 2036

Mt Isa District Office

cnr Butler and Hilary Streets

PO Box 2316

MT ISA QLD 4825

(07) 4743 2055 fax (07) 4743 9800

Whitsunday District Office

cnr Mandalay and Shute Harbour Roads

Airlie Beach

PO Box 332

AIRLIE BEACH QLD 4802

(07) 4946 7022 fax (07) 4946 4023
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Cardwell Subdistrict Office

148 Victoria Street

PO Box 74

CARDWELL QLD 4849

(07) 4066 8115 fax (07) 4066 8116

Charters Towers District Office
24-26 Hodgkinson Street

PO Box 1017

CHARTERS TOWERS QLD 4820
(07) 4787 3388 fax (07) 4787 3800

Far Northern Region

Far Northern Regional Centre

17-19 Sheridan Street

PO Box 2066

CAIRNS QLD 4870

Ph (07) 4052 3093 fax (07) 4052 3031

DPI Fisheries Group

Brisbane (Head Office)

Fisheries Group

Department of Primary Industries
GPO Box 3129

BRISBANE QLD 4001

(07) 3225 2283 fax (07) 3229 8146

Deception Bay Fisheries Group
Department of Primary Industries
Southern Fisheries Centre

PO Box 76

DECEPTION BAY QLD 4508

(07) 3817 9500 fax (07) 3817 9555

Cairns Fisheries Group
Department of Primary Industries
Northern Fisheries Centre

PO Box 5396

PORTSMITH QLD 4870

(07) 4052 9888 fax (07) 4035 1401

Queensland Boating and
Fisheries Patrol

Brisbane Central Office

5th Floor Forestry House

160 Mary Street

GPO Box 3129

BRISBANE QLD 4001

(07) 3224 2282 fax (07) 3229 6079

Pinkenba Operations Base
Marine Operations Base
MacArthur Avenue

East Pinkenba

PO Box 10

PINKENBA QLD 4008

(07) 3860 3506 fax (07) 3860 3550

Airlie Beach

Office 9 Able Point Marina

PO Box 851

AIRLIE BEACH QLD 4802

(07) 4946 7003 fax (07) 4946 5186

Bowen

Herbert Street

PO Box 1080

BOWEN QLD 4805

07) 4786 3444 fax (07) 4786 3542

Bundaberg

Enterprise Street

PO Box 1143

BUNDABERG QLD 4670

(07) 4153 7817 fax (07) 4153 7829




Cairns

64-66 Tingira Street

PO Box 7453

CAIRNS QLD 4870

(07) 4052 7404 fax (07) 4035 1603

Gladstone

Alf O’'Rourke Drive

Gladstone Marina

PO Box 1258

GLADSTONE QLD 4680

(07) 4972 0699 fax (07) 4972 0855

Gold Coast

Sea World Drive

Main Beach

PO Box 981

SOUTHPORT QLD 4215

(07) 5583 5500 fax (07) 5583 5502

Hervey Bay

Buccaneer Avenue

PO Box 8

URANGAN QLD 4655

(07) 4125 3989 fax (07) 4128 9936

Ingham

7 Haigh Street

PO Box 1213

INGHAM QLD 4850

(07) 4776 1611 fax (07) 4776 3637

Karumba

8 Palmer Street

The Point

PO Box 70

KARUMBA QLD 4891

(07) 4745 9233 fax (07) 4745 9338

Longreach

DPI Building

Landsborough Highway

PO Box 519

LONGREACH QLD 4730

(07) 4658 4400 fax (07) 4658 4433

Mackay

DPI Building

Tennyson Street

PO Box 668

MACKAY QLD 4740

(07) 4951 8724 fax (07) 4951 3004

Mooloolaba

Parkyn Parade

PO Box 199

MOOLOOLABA QLD 4557

(07) 5444 4599 fax (07) 5444 2653

Noosa

Russell Street

Noosaville

PO Box 20

TEWANTIN QLD 4565

(07) 5449 7555 fax (07) 5449 7276

Port Douglas

6 Opal Street

Reef Park

PO Box 412

PORT DOUGLAS QLD 4871

(07) 4099 5170 fax (07) 4099 5172

Roma

Cnr Bowen and Spencer Streets
PO Box 308

ROMA QLD 4455

(07) 4622 9999 fax (07) 4622 9994

Rosslyn Bay

John Howes Drive

PO Box 912

ROSSLYN BAY QLD 4703

(07) 4933 6404 fax (07) 4933 6359

Thursday Island

38 Victoria Parade

PO Box 238

THURSDAY ISLAND QLD 4875
(07) 4069 1772 fax (07) 4069 1385

Townsville

Cnr Lennon Drive and Ross Street
PO Box 2239

TOWNSVILLE QLD 4810

(07) 4721 4004 fax (07) 4721 5458

Weipa

Evans Landing

PO Box 360

WEIPA QLD 4874

(07) 4069 8114 fax (07) 4069 7404

Wondai

32 Bramston Street

PO Box 100

WONDAI QLD 4606

(07) 4168 5990 fax (07) 4168 5809

Local governments

Aramac Shire Council

cnr Lodge and Gordon Streets

PO Box 65

ARAMAC QLD 4726

(07) 4651 3311 fax: (07) 4651 3156

Atherton Shire Council

45 Mabel Street

PO Box 573

ATHERTON QLD 4883

(07) 4091 1311 fax: (07) 4091 4300

Aurukun Shire Council

39 Kang Kang Road

AURUKUN QLD 4871

(07) 4060 6144 fax: (07) 4060 6191

Balonne Shire Council

118 Victoria Street

PO Box 201

ST GEORGE QLD 4487

(07) 4625 3222 fax (07) 4625 4194

Banana Shire Council

cnr Prairie and Kroombit Streets
PO Box 412

BILOELA QLD 4715

(07) 4992 9500 fax (07) 4992 3493

Barcaldine Shire Council

69 Ash Street

PO Box 191

BARCALDINE QLD 4725

(07) 4651 1211 fax (07) 4651 1778

Barcoo Shire Council

Dickson Street

PO Box 14

JUNDAH QLD 4736

(07) 4658 6133 fax (07) 4658 6137

Bauhinia Shire Council

Eclipse Street

PO Box 19

SPRINGSURE QLD 4722

(07) 4984 1166 fax (07) 4984 1329

Beaudesert Shire Council

82 Brishbane Street

PO Box 25

BEAUDESERT QLD 4285

(07) 5540 5111 fax (07) 5540 5103
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Belyando Shire Council

Karmoo Street

PO Box 229

CLERMONT QLD 4721

(07) 4983 1133 fax (07) 4983 2978

Bendemere Shire Council
Stephenson Street

PO Box 14

YULEBA QLD 4427

(07) 4623 5155 fax (07) 4623 5277

Biggenden Shire Council

47 Edward Street

PO Box 2

BIGGENDEN QLD 4621

(07) 4127 1177 fax (07) 4127 1590

Blackall Shire Council

6 Coronation Drive

PO Box 21

BLACKALL QLD 4472

(07) 4657 4222 fax (07) 4657 4726

Boonah Shire Council

70 High Street

PO Box 97

BOONAH QLD 4310

(07) 5463 1599 fax (07) 5463 2650

Booringa Shire Council

100 Cambridge Street

PO Box 42

MITCHELL QLD 4465

(07) 4623 1133 fax (07) 4623 1145

Boulia Shire Council

Burke Street

PO Box 4

BOULIA QLD 4829

(07) 4746 3188 fax (07) 4746 3136

Bowen Shire Council

67 Herbert Street

PO Box 306

BOWEN QLD 4805

(07) 4786 1866 fax (07) 4786 2457

Brisbane City Council

69 Ann Street

GPO Box 1434

BRISBANE QLD 4001

(07) 3403 9999 fax (07) 3403 9944

Broadsound Shire Council
Macartney Street

PO Box 1

ST LAWRENCE QLD 4707

(07) 4956 9133 fax (07) 4956 9236

Bulloo Shire Council

Dowling Street

PO Box 46

THARGOMINDAH QLD 4492

(07) 4655 3133 fax (07) 4655 3131

Bundaberg City Council

190 Bourbong Street

PO Box 538

BUNDABERG QLD 4670

(07) 4152 4588 fax (07) 4152 9155

Bungil Shire Council

18 Quinton Street

PO Box 123

ROMA QLD 4455

(07) 4622 1144 fax (07) 4622 1038

Burdekin Shire Council

145 Young Street

PO Box 974

AYR QLD 4807

(07) 4783 2400 fax (07) 4783 5100
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Burke Shire Council

Musgrave Street

BURKETOWN QLD 4830

(07) 4745 5100 fax (07) 4745 5181

Burnett Shire Council

9 Barolin Street

PO Box 540

BUNDABERG QLD 4670

(07) 4152 6211 fax (07) 4153 1806

Caboolture Shire Council

2 Hasking Street

PO Box 159

CABOOLTURE QLD 4510

(07) 5495 0100 fax (07) 5495 0188

Cairns City Council

151 Abbott Street

PO Box 359

CAIRNS QLD 4870

(07) 4050 2402 fax (07) 4031 4060

Calliope Shire Council

Don Cameron Drive

PO Box 231

CALLIOPE QLD 4680

(07) 4975 8100 fax (07) 4975 7106

Caloundra City Council

1 Omrah Avenue

PO Box 117

CALOUNDRA QLD 4551

(07) 5491 0200 fax (07) 5491 0800

Cambooya Shire Council

42 Hodgson Street

PO Box 21

GREENMOUNT QLD 4359

Ph. (07) 4697 1119 fax (07) 4697 1200

Cardwell Shire Council

34 Bryant Street

PO Box 401

TULLY QLD 4854

(07) 4068 1033 fax (07) 4068 1772

Carpentaria Shire Council

Haigh Street

PO Box 31

NORMANTON QLD 4890

(07) 4745 1166 fax (07) 4745 1340

Charters Towers City Council

70 Mosman Street

PO Box 189

CHARTERS TOWERS QLD 4820
(07) 4787 1999 fax (07) 4787 1434

Chinchilla Shire Council

80-86 Heeney Street

PO Box 42

CHINCHILLA QLD 4413

(07) 4662 7056 fax (07) 4662 7720

Clifton Shire Council

King Street

PO Box 74

CLIFTON QLD 4361

(07) 4697 3299 fax (07) 4697 3648

Cloncurry Shire Council

19-21 Scarr Street

PO Box 3

CLONCURRY QLD 4824

(07) 4742 1333 fax (07) 4742 1712

Cook Shire Council

Charlotte Street

PO Box 3

COOKTOWN QLD 4871

(07) 4069 5444 fax (07) 4069 5423
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Cooloola Shire Council

242 Mary Street

PO Box 155

GYMPIE QLD 4570

(07) 5482 1911 fax (07) 5482 4140

Crows Nest Shire Council

Emu Creek Road

PO Box 35

CROWS NEST QLD 4355

(07) 4698 1155 fax (07) 4698 1717

Croydon Shire Council

Samwell Street

PO Box 17

CROYDON QLD 4871

(07) 4745 6185 fax (07) 4745 6147

Dalby Town Council

107 Drayton Street

PO Box 551

DALBY QLD 4405

(07) 4660 6100 fax (07) 4660 6199

Dalrymple Shire Council

12-16 Mosman Street

PO Box 233

CHARTERS TOWERS QLD 4820
(07) 4787 5600 fax (07) 4787 3903

Diamantina Shire Council

Herbert Street

BEDOURIE QLD 4829

(07) 4746 1202 fax (07) 4746 1272

Douglas Shire Council

10 Mill Street

PO Box 357

MOSSMAN QLD 4873

(07) 4098 2599 fax (07) 4098 2902

Duaringa Shire Council

William Street

PO Box 2

DUARINGA QLD 4702

(07) 4935 7101 fax (07) 4935 7265

Eacham Shire Councfl

31 James Street

PO Box 3

MALANDA QLD 4885

(07) 4096 5311 fax (07) 4096 5086

Eidsvold Shire Council

32 Moreton Street

PO Box 51

EIDSVOLD QLD 4627

(07) 4165 1202 fax (07) 4165 1486

Emerald Shire Council

65 Egerton Street

PO Box 21

EMERALD QLD 4720

(07) 4982 8333 fax (07) 4982 1354

Esk Shire Council

2 Redbank Street

PO Box 117

ESK QLD 4312

(07) 5424 1200 fax (07) 5424 1529

Etheridge Shire Council

St George Street

PO Box 12

GEORGETOWN QLD 4871

(07) 4062 1233 fax (07) 4062 1285

Fitzroy Shire Council

1 Ranger Street

PO Box 40

GRACEMERE QLD 4702

(07) 4931 5400 fax (07) 4933 3100
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Flinders Shire Council

34 Gray Street

PO Box 274

HUGHENDEN QLD 4821

(07) 4741 1288 fax (07) 4741 1741

Gatton Shire Council

Railway Street

PO Box 82

GATTON QLD 4343

(07) 5462 4000 fax (07) 5462 3269

Gayndah Shire Council

34 Capper Street

PO Box 49

GAYNDAH QLD 4625

(07) 4161 1377 fax (07) 4161 1934

Gladstone City Council

101 Goondoon Street

PO Box 29

GLADSTONE QLD 4680

(07) 4970 0700 fax (07) 4972 3381

Gold Coast City Council
135 Bundall Road
Bundall

PO Box 5042

GOLD COAST MAIL CENTRE QLD 9729

(07) 5581 6000 fax (07) 5581 6364

Goondiwindi Town Council

100 Marshall Street

PO Box 92

GOONDIWINDI QLD 4390

(07) 4671 1122 fax (07) 4671 3013

Herberton Shire Council

40 Grace Street

PO Box 41

HERBERTON QLD 4872

(07) 4096 2244 fax (07) 4096 2689

Hervey Bay City Council

77 Tavistock Street

PO Box 45

TORQUAY QLD 4655

(07) 4125 0222 fax (07) 4125 0293

Hinchinbrook Shire Council

25 Lannercost Street

PO Box 366

INGHAM QLD 4850

(07) 4776 2211 fax (07) 4776 3233

lifracombe Shire Council

Devon Street

PO Box 1

ILFRACOMBE QLD 4727

(07) 4658 2233 fax (07) 4658 2598

Inglewood Shire Council

18 Elizabeth Street

PO Box 21

INGLEWOOD QLD 4387

(07) 4652 1444 fax (07) 4652 1512

Ipswich City Council

50 South Street

PO Box 191

IPSWICH QLD 4305

(07) 3810 6666 fax (07) 3810 6565

Isis Shire Council

45 Churchill Street

PO Box 103

CHILDERS QLD 4660

(07) 4126 1355 fax (07) 4126 1604

Isisford Shire Council

St Mary Street

PO Box 4

ISISFORD QLD 4731

(07) 4658 8277 fax (07) 4658 8270



Jericho Shire Council

43 Dryden Street

PO Box 11

ALPHA QLD 4724

(07) 4985 1166 fax (07) 4985 1162

Johnstone Shire Council

70 Rankin Street

PO Box 887

INNISFAIL QLD 4860

(07) 4030 2222 fax (07) 4061 4258

Jondaryan Shire Council

64 Campbell Street

PO Box 105

OAKEY QLD 4401

(07) 4691 1388 fax (07) 4691 2591

Kilcoy Shire Council

15 Kennedy Street

PO Box 83

KILCOY QLD 4515

(07) 5497 1600 fax (07) 5497 1768

Kilkivan Shire Council

26 Bligh Street

PO Box 9

KILKIVAN QLD 4600

(07) 5484 1133 fax (07) 5484 1390

Kingaroy Shire Council

Glendon Street

PO Box 336

KINGAROY QLD 4610

(07) 4162 6200 fax (07) 4162 4806

Kolan Shire Council

4 Dear Street

PO Box 21

GIN GIN QLD 4671

(07) 4157 2135 fax (07) 4157 2645

Laidley Shire Council

Spicer Street

Locked Bag 1

LAIDLEY QLD 4341

(07) 5465 1166 fax (07) 5465 1813

Livingstone Shire Council

70 Anzac Parade

PO Box 600

YEPPOON QLD 4703

(07) 4939 3388 fax (07) 4939 3290

Logan City Council

Wembly Road

PO Box 226

WOODRIDGE QLD 4114

(07) 3826 5555 fax (07) 3808 0014

Longreach Shire Council

96A Eagle Street

PO Box 472

LONGREACH QLD 4730

(07) 4658 4111 fax (07) 4658 4116

Mackay City Council

Gordon Street

PO Box 41

MACKAY QLD 4740

(07) 4968 4444 fax (07) 4951 4489

McKinlay Shire Council

Burke Street

PO Box 177

JULIA CREEK QLD 4823

(07) 4746 7166 fax (07) 4746 7549

Mareeba Shire Council

65 Rankin Street

PO Box 154

MAREEBA QLD 4880

(07) 4030 3900 fax (07) 4092 3323

Maroochy Shire Council

Currie Street

PO Box 76

NAMBOUR QLD 4560

(07) 5441 8211 fax (07) 5441 8338

Maryborough City Council
431-433 Kent Street

PO Box 110

MARYBOROUGH QLD 4650

(07) 4123 8888 fax (07) 4123 1470

Millmerran Shire Council

2-16 Campbell Street

PO Box 42

MILMERRAN QLD 4357

(07) 4695 1399 fax (07) 4695 1563

Mirani Shire Councd

20 Victoria Street

PO Box 1

MIRANI QLD 4754

(07) 4959 1101 fax (07) 4959 1275

Miriam Vale Shire Council

36 Roe Street

MIRIAM VALE QLD 4677

(07) 4974 5100 fax (07) 4974 5328

Monto Shire Council

51A Newton Street

PO Box 216

MONTO QLD 4630

(07) 4166 1155 fax (07) 4166 1066

Mornington Shire Council

Mission Road

c/o Post Office

GUNUNA QLD 4871

(07) 4745 7200 fax (07) 4745 7275

Mt Isa City Council

23 West Street

PO Box 815

MT ISA QLD 4825

(07) 4744 4200 fax (07) 4744 4227

Mt Morgan Shire Council

32 Hall Street

PO Box 15

MT MORGAN QLD 4714

(07) 4938 1022 fax (07) 4938 1192

Mundubbera Shire Council

28 Lyons Street

PO Box 6

MUNDUBBERA QLD 4626

(07) 4165 4101 fax (07) 4165 4803

Murgon Shire Council

cnr Gore and Stephens Streets
PO Box 115

MURGON QLD 4605

(07) 4168 1499 fax (07) 4168 2627

Murilla Shire Council

cnr Marian and Dawson Streets
PO Box 144

MILES QLD 4415

(07) 4627 1355 fax (07) 4627 1782

Murweh Shire Council

95-101 Alfred Street

PO Box 63

CHARLEVILLE QLD 4470

(07) 4654 1055 fax (07) 4654 1960

Nanango Shire Council

48 Drayton Street

PO Box 10

NANANGO QLD 4615

(07) 4163 1307 fax (07) 4163 1729
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Nebo Shire Council

10 Reynoids Street

PO Box 21

NEBO QLD 4742

(07) 4950 5133 fax (07) 4950 5245

Noosa Shire Council

6 Pelican Street

PO Box 141

TEWANTIN QLD 4565

(07) 5449 5200 fax (07) 5447 1062

Paroo Shire Council

cnr Stockyard and Louise Streets
PO Box 75

CUNNAMULLA QLD 4490

(07) 4655 1777 fax (07) 4655 1647

Peak Downs Shire Council
Conran Street

PO Box 117

CAPELLA QLD 4702

(07) 4984 9311 fax (07) 4984 9618

Perry Shire Council

Heusman Street

PO Box 12

MT PERRY QLD 4671

(07) 4156 3155 fax (07) 4156 3214

Pine Rivers Shire Council

220 Gympie Road

PO Box 5070

STRATHPINE QLD 4500

(07) 3205 0555 fax (07) 3205 4658

Pittsworth Shire Council

87 Yandilla Street

PO Box 99

PITTSWORTH QLD 4356

(07) 4693 2455 fax (07) 4693 1182

Quilpie Shire Council

50 Brolga Street

PO Box 57

QUILPIE QLD 4480

(07) 4656 1133 fax (07) 4656 1441

Redcliffe City Council

Irene Street

PO Box 66

REDCLIFFE QLD 4020

(07) 3283 0233 fax (07) 3883 1723

Redland Shire Council

cnr Bloomfield and Middle Streets
PO Box 21

CLEVELAND QLD 4163

(07) 3286 8686 fax (07) 3286 8765

Richmond Shire Council

50 Goldring Street

PO Box 18

RICHMOND QLD 4822

(07) 4741 3277 fax (07) 4741 3308

Rockhampton City Council
Bolosver Street

PO Box 243

ROCKHAMPTON QLD 4700

(07) 4931 1311 fax (07) 4922 1700

Roma Town Council

cnr Bungil and Quintin Streets

PO Box 116

ROMA QLD 4455

(07) 4622 1266 fax (07) 4622 3084

Rosalie Shire Council

89 Mocatta Street

PO Box 50

GOOMBUNGEE QLD 4354

(07) 4696 5311 fax (07) 4696 5324
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Sarina Shire Council

65 Broad Street

PO Box 219

SARINA QLD 4737

(07) 4956 1444 fax (07) 4956 1508

Stanthorpe Shire Council

61 Marsh Street

PO Box 402

STANTHORPE QLD 4380

(07) 4681 5500 fax (07) 4681 5540

Tambo Shire Council

Arthur Street

PO Box 136

TAMBO QLD 4478

(07) 4454 6133 fax (07) 4454 6215

Tara Shire Council

19 Fry Street

PO Box 21

TARA QLD 4421

(07) 4665 3133 fax (07) 4665 3460

Taroom Shire Council

Yaldwyn Street

PO Box 21

TAROOM QLD 4420

(07) 4627 3211 fax (07) 4627 3204

Thuringowa City Council

86 Thuringowa Drive

PO Box 86

THURINGOWA CENTRAL QLD 4817
(07) 4773 8411 fax (07) 4773 2936

Tiaro Shire Council

Mayne Street

PO Box 11

TIARO QLD 4650

(07) 4129 2133 fax (07) 4129 2338

Toowoomba City Council

153 Herries Street

PO Box 3021

TOOWOOMBA QLD 4350

(07) 4631 6611 fax (07) 4638 3830

Torres Shire Council

Douglas Street

PO Box 171

THURSDAY ISLAND QLD 4875
(07) 4069 1336 fax (07) 4069 1845

Townsville City Council

103-141 Walker Street

PO Box 1268

TOWNSVILLE QLD 4810

(07) 4722 0200 fax (07) 4722 0400

Waggamba Shire Council

82 Marshall Street

PO Box 212

GOONDIWINDI QLD 4390

(07) 4671 1211 fax (07) 4671 2763

Wambo Shire Council

26 Wood Street

PO Box 549

DALBY QLD 4405

(07) 4662 2922 fax (07) 4662 1738

Warroo Shire Council

73 Burrowes Street

PO Box 63

SURAT QLD 4417

(07) 4626 5299 fax (07) 4626 5370

Warwick Shire Council

64 Fitzroy Street

PO Box 26

WARWICK QLD 4370

(07) 4661 0300 fax (07) 4661 5390
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Whitsunday Shire Council

83-85 Main Street

PO Box 104

PROSERPINE QLD 4800

(07) 4945 1255 fax (07) 4945 2505

Winton Shire Council

75 Vindex Street

PO Box 288

WINTON QLD 4735

(07) 4657 1188 fax (07) 4657 1342

Wondai Shire Council

31 Scott Street

PO Box 42

WONDAI QLD 4606

(07) 4168 5155 fax (07) 4168 5808

Woocoo Shire Council

Oakhurst Gardens

Biggenden Road

Oakhurst

PO Box 772

MARYBOROUGH QLD 4650

(07) 4123 1616 fax (07) 4123 2002

Analytical laboratories and
technical advice

For advice concerning chemical
analyses, storage and handling of
samples:

Queensland Government Chemical
Laboratory

Queensland Health Scientific Services
39 Kessels Road

Coopers Plains

PO Box 594

ARCHERFIELD QLD 4108

(07) 3274 9111 fax (07) 3274 9119

For advice about diseases of fishes,
storage and handling of
histopathology samples:
Department of Primary Industries
Yeerongpilly Veterinary Laboratory
665 Fairfield Road

Yeerongpilly

PO Box 594

ARCHERFIELD QLD 4108

(07) 3274 9056 fax (07) 3274 9074

Department of Primary Industries
Oonoonba Veterinary Laboratory
Abbott Street

PO Box 1085

TOWNSVILLE QLD 4810

(07) 4722 2624 fax (07) 4778 4307

For advice concerning conduct of
fish kill investigations and
interpretation of data:
Department of Environment and
Heritage

Scientific Assessment Section
64-70 Mary Street

Brisbane

PO Box 155

BRISBANE ALBERT STREET QLD 4002
(07) 3224 7019 fax (07) 3225 2660
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Attachment A

Advice of a fish kill incident

* This proforma should be used to record all initial reports of fish kill incidents

Q‘ENSU““\[:EO"’E“NM;NT * Copies of this advice should be faxed to Regional Manager (Environment) DEH,
epartmen Regional Manager (Fisheries) DPI, and Chief Executive Officer of appropriate

of Environment

and Heritage Local Government Council

FM4230CT98

1 Person completing this proforma
Report received by

Name Designation
Location

When received
Date Time

2 Detalils of person providing information
Title: Mr/Mrs/Ms/Dr/Prof/Other

(required to enable recontact if desired)

Family name

Given name/s

Address

Number Street

Suburb/Town

State Postcode

Phone/fax contact

Home Work

Fax Mobile

Method of reporting

Phone / in-person / other (please describe)

3 Information provided concerning fish kill incident

(@ Did the person providing the information

observe the fish-kill personally ? [ ]Yes [ INo

(If no, record identity of original observer as at (2) above, if available)

(b) Didany other person(s) observe the fish kill? [ ves [ No

(If yes, record identity of other observer(s) as at (2) above, if available)

(¢) Location of fish Kill

(Must be sufficiently descriptive to avoid ambiguity. Include references to fixed features of waterways such as bridges)

(d) Type of waterbody (tick appropriate boxes)

Dmarine |:|tidal Dfresh |:|running |:|still



FM423 OCT98 (page 2)

3 Information provided concerning fish kill incident (continued)

(e) Access

Boat/car/foot/other (specify)

() Whatis adjacent landuse?

Livestock/crops/houses/sportsgrounds/factories/other (specify)

(9) When was the fish kill observed?

Date Time

(h) How many dead/affected fish? (indicate over what area or stream length)

Area or length Numbers dead Proportions by size and species

(i) Arelive/unaffected fish present? [1ves [no

(If yes, then describe any unusual behaviour)

() Condition of dead fish

Fresh/slightly decomposed/very decomposed Lesions/injuries Bleeding Unusual colour

(k) List common names or species of fish involved (if known)

()  Any other organisms affected? [Jves [INo

(If yes, give details)

(m) Weather observations

Now wind Rain Temperature

Previous 24 hours wind Rain Temperature

(n) Water observations

Smooth/rough Turbidity Colour Current/flow rate and direction
Visible discharges Floating matter Scums
(0) Have any samples been taken? [Jves [No

(If yes, give details of what was sampled, who took the samples, and present location of the samples)

Initiation of further action
This advice has been referred to:

name contact number




Attachment B
Report from an on-site survey of a fish kill

This proforma should be used to record observations and data collected during the on-site survey of
fish kill incidents. It may be necessary to provide attachments such as photographs, maps and
additional data sheets. These should be noted in the body of the proforma.

Copies of this advice should be faxed to Regional Manager (Environment) DEH, Regional Manager
(Fisheries) DPI, and Chief Executive Officer of appropriate Local Government Council

QUEENSLAV;ID GOVERNMENT
Department
of Environment

and Heritage FM425 OCT98

1 Details of person completing this proforma

Name Designation Location

Department/authority

Name Location/district/region

Address

Number Street

Suburb/Town State Postcode

Phone/fax contact
Home Work Fax Mobile

2 Details of response to natification of fish kill incident

Advice received from

Name Designation Location

(a copy of the proforma Advice of a fish kill incident should be attached to this report)

When advice received Date Time
Commencement of on-site survey Date Time
Completion of on-site survey Date Time
Completion of this proforma Date Time

Note here the reasons for any delay or difficulty in commencing the on-site survey

3 Data from the on-site survey of the fish kill incident
(@ Location of fish-kill
(Must be sufficiently descriptive to avoid ambiguity. Include references to fixed features of waterways such as bridges)

(b) Type of waterbody (tick appropriate boxes)

Dmarine |:|tidal |:|fresh Drunning |:|still

(c) Access
Boat/car/foot/other (specify)
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3 Data from the on-site survey of the fish kill incident (continued)

©)

©)

®

©

(h)

Provide a sketch map of the site and its location

(Indicate scale and direction of north, giving latitude and longitude or other references such as GPS or stated map
coordinates. Show all sampling points and other features relevant to the conduct of the on-site survey. Also indicate if
other maps/photographs form attachments to this report.)

What is adjacent landuse?

Livestock/crops/houses/sportsgrounds/factories/other (specify)

How many dead/affected fish?

Method(s) of estimation Numbers dead Proportions by size and species

Were live/unaffected fish present? [] Yes [] No

(If yes, then describe any unusual behaviour)

Condition of dead fish

Fresh/slightly decomposed/very decomposed Lesions/injuries Bleeding Unusual colour
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3 Data from the on-site survey of the fish kill incident (continued)
(i) List common names or speices of fish involved (if known)

() Any other organisms affected? [ Ives [INo

(If yes, give details)

(k) Weather observations

Now wind Rain Temperature

Previous 24 hours wind Rain Temperature

()  Water observations

Smooth/rough Turbidity Colour Current/flow rate and direction

Visible discharges Floating matter Scums

() Sediment observations

Mud/sand/gravel Colour

Other comments

(m) List persons who have given statements or who may have information material to a
subsequent investigation

Name Title Family name Given name/s
Address Number Street Suburb/Town
Phone/fax contact | Home Work Fax Mobile

Statement taken? |:| Yes |:|No

Name Title Family name Given name/s
Address Number Street Suburb/Town
Phone/fax contact | Home Work Fax Mobile

Statement taken? |:| Yes |:|No

Name Title Family name Given name/s
Address Number Street Suburb/Town
Phone/fax contact | Home Work Fax Mobile

Statement taken? |:| Yes |:|No

(Attach list of additional persons if necessary)
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3 Data from the on-site survey of the fish kill incident (continued)

()

©)

P)

@

List all samples taken

Detail what was sampled, by whom, the sites (mark map), identification numbers and present location of the samples

Presumptive diagnosis of the cause of the fish kill (if possible)

(Should relate to observations at the site, data collected, and any other matters of fact)

List of attachments to this report

(Maps, photographs, witness statements, sample dispatch documentation, etc.)

Initiation of further action
This advice has been referred to:

name contact number




Volunteer registration

QUEENSLAND GOVERNMENT
Department
of Environment
and Heritage For year ending / /

Attachment C

FM508 NOV98

1 Personal details

Title (Mr/Mrs/Ms/Dr) Last name

Given names

Date of birth Gender (Male/female)

2 Home address

Number Street

Suburb/Town

State Postcode

Telephone

3 Address where volunteer activities will be based

Location/Park

Address

Postcode Telephone

Fax

Responsible officer

4 Next of kin/contact person

Name

Telephone

Address

5 Skills

(@ Do you possess a current first aid certificate?

|:| Yes |:|No

(If yes, record details of level, date obtained, where from)

(b) Detail any machine operators qualifications e.g. Drivers licence, chainsaw ticket etc.

Signature of Department of Environment and Heritage Officer who has sighted documentation

Date
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6 This form must be signed by the applicant and the responsible officer as at (3)

Applicant's signature Date

Responsible officer's signature Date

7 Insurance and liability information (optional)

(@ Do you have an existing medical or physical condition which may be aggravated
by the tasks you will be performing as a volunteer? Yes [ b []
(If‘Yes’ please supply details on a separate sheet and mark ‘Confidential’)

(b) Have you made any claims for personal accident insurance or Workers' compensation? Yes N []
(If‘Yes’ please supply details on a separate sheet and mark ‘Confidential’)

() Have you previously contracted any illness from a workplace? Yes [] []
(If‘Yes’ please supply details on a separate sheet and mark ‘Confidential’)

Volunteer information

Job safety
Job safety must always be a high priority and at no time should any person (volunteers, Departmental officers or members
of the public) be placed in situations which compromise their own health and safety or that of the people around them.

Please read the Volunteers and Workplace Health and Safety brochure.

Indemnity

All registered volunteers are covered by the Department's indemnity policy. A copy of this indemnity is located with your
responsible officer.

Skills requirements
All volunteers must have the necessary skills relevant to the task they are performing within the Department's workplace.

Please return completed form to: Volunteer Co-ordinator

C/-your nearest Queensland
Department of Environment and Heritage office

OFFICE USEONLY VY

Region Program Date received / /
] Conservation
FarNorthern Responsible officer
- Coastal Management []
Northern |:|
[ - Heritage L Interview Yes [ ] No []
Central Coast |:|
0 - Marine Park Induction Yes [ ] No [] Date / /
Southeastern ]
u - Park Volunteer agreement
Southwestern |:|
- Wildlife Individual Yes [ ] No [] Date / /
Central
office O | | Business Support Group Yes [] No []
Services |:|
Name of Group
Environment . .
) Registration No.
- Plannning D

- Pollution Management |:|

- Waste Management |:|
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