Environmental Management Plan
Operation of Lizard Island Research Station Facilities:
Aquarium System, Moorings, Pipelines, & Vessels
22 July 2013
Background
The Lizard Island Research Station (LIRS) is located on the northern part of the Great
Barrier Reef. Established in 1973, it is a facility of the Australian Museum (Sydney)
that provides research facilities to scientists and educational groups.
Facilities documented in this Environmental Management Plan (EMP) include: vessel
moorings, saltwater inlet and outlet pipelines, research vessels and an aquarium
system.
Since 2003, operation of this infrastructure has been under GBRMPA permits G03
6640.1 (12 August 2003 to 5 April 2009) and G07 18473.1 (6 September 2007 to 30
September 2013). An application dated 18 April 2013 was submitted to GBRMPA for
the renewal of permit G07 18473.1. As of July 2013, this application is being assessed
under permit application G36144.1.
A requirement for the assessment of application G36144.1 is to update the current
EMP dated October 2008 and to provide information on moorings and pipelines as
requested in GBRMPA correspondence dated 4 June 2013 (Attachment 1).

Signed by Lyle Vail as Director of LIRS

Date

Signed by representative of GBRMPA

Date
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AQUARIUM FACILITY
In 2009, Qld EPA determined that the LIRS aquarium facility is not an
Environmentally Relevant Activity under EP Regulations 2008. This determination
was made because the amount of aquaria enclosures is less than 100 m2
(Attachment 2).
Water quality testing
A condition for installing inlet lines 3 & 4 and outlet pipelines 2 and 3 was to
undertake water quality testing of six samples of discharge aquarium water from June
to November 2008. Water characteristics tested were: total N, total P, NH3, pH &
conductivity, total suspended solids and turbidity. Results from six water quality
reports were supplied to Qld EPA on 12 March 2009. On 16 March 2009, LIRS was
informed that water quality results were no longer required (Attachment 3).
Main considerations of discharges from the LIRS aquarium include:
1. Sea water is discharged through one of three outlet lines with the discharge point
being about mid-way between the low and high water mark.
2. The area immediately surrounding the discharge point is composed mainly of sand
with a narrow band of beach rock.
3. At mid to high tide, discharge water mixes directly with sea water.
4. At lower parts of the tide cycle, discharge water flows directly onto exposed sand
and beach rock.
5. There is a rubble patch about 50 metres seaward of the discharge point.
6. LIRS has been discharging sea water from the same point since about 1975.
There has been no obvious change to the benthic community in the vicinity of the
discharge point since at least 1982 when the current Directors of LIRS first visited
the Station and it is highly unlikely that any change occurred prior to 1982.
7. Operation of the LIRS aquarium system has little impact on the quality of its
discharge water since: 1) the aquarium system has a high flow through rate; 2)
aquaria are generally lightly stocked; and 3) contaminants that are released are of
small quantities and greatly diluted due to the volume of seawater flowing through
the system.
Usage of the aquarium system varies enormously throughout the year with the volume
of seawater used typically being highest in summer and lowest in winter. The amount
of seawater supplied to the aquarium system during summer and winter varies from
about 15,000 to 1,500 litres per hour, respectively (Attachment 4).
The aquarium system is capable of maintaining hundreds of reef fish because most of
them are small (< 10 grams) and they are generally held in aquaria for short periods of
time (i.e. < four weeks). All marine life maintained in the aquarium system are held
under permit from the GBRMPA, in accordance with the QPWS approved LIRS
Master Plan and, where applicable, under ethics permits endorsed by Qld DPI. Most
organisms are retained in aquaria for observation under conditions which attempt to
replicate that of the natural environment. Occasionally, feeding experiments and
other manipulations are done on organisms kept in aquaria.
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Permit G07/18473.1 (condition 6) requires an approved Environmental Management
Plan (EMP) that covers operation of the aquarium facility. This EMP is dated October
2008 and was signed by a representative of GBRMPA on 12.5.09 (Attachment 5).
As part of its EMP, LIRS is required to address potential risks including the
translocation of marine species associated with the aquarium system. Development of
the 2008 EMP was in accordance with guidelines provided by the GBRMPA and in
correspondence dated 31.8.07 (File No 17.21.17 (rv)).
The EMP dated October 2008 comprised five elements with one concerning
installation of two additional saltwater inlet and outlet lines. These lines were
installed in 2008 in accordance with conditions of the EMP. This element has thus
been removed from this updated EMP.
Elements of EMP
This EMP comprises four elements plus other protocols for LIRS moorings, pipelines
and research vessels.

EMP Element #1
Activity
Potential Impacts(s)
Aim
Management Strategies
Performance Indicators
Responsibility
Monitoring and Reporting
Corrective Action
EMP Element #2
Activity

Potential Impacts(s)
Aim
Management Strategies

Maintenance of inlet and outlet lines.
Maintenance of inlet and outlet pipelines.
Damage to the surrounding environment if pipe breaks
loose of mooring blocks.
Prevent dislocation of lines by maintaining mooring
blocks and fastenings in good order.
Annual visual inspection of lines.
Mooring blocks and fasteners inspected annually.
Faulty fittings repaired promptly.
LIRS staff.
Maintain logbook recording inspection date, condition
of system and repairs undertaken.
Carry out repairs as required.
Take and Return of Specimens.
Temporary removal of whole or part of an organism
from the Marine Park, manipulation/observation of
that organism in an aquaria system and subsequent
return of that specimen into its original habitat.
Introduction of disease.
Introduction of contaminants on specimens.
Return healthy organism to original habitat.
Only organisms approved under permit by the
GBRMPA or QPW are to be held in the aquarium
system.
Do not release diseased organisms.
Organisms are to be released at the collection
source point in an appropriate manner as specified
in the research permit.
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Performance Indicators

Responsibility
Monitoring and Reporting
Corrective Action

EMP Element #3
Issue
Potential Impacts(s)
Aim

Management Strategies

Performance Indicators

Adhere to conditions of release imposed by the
permitting authority (GBRMPA, QPW).
Ensure appropriate infrastructure and suitable
personnel are available to properly return
specimens to the correct habitat.
Only healthy organisms are released back into the
wild.
Organisms are released in a manner that best
ensures survival of the specimen.
Organisms are released into their original habitat
unless allowed otherwise under the research
permit.
Researcher (Permit holder) and LIRS.
Report breaches of permit conditions to the
relevant authority.
If feasible, LIRS to facilitate proper return of
specimens.
Researcher is to implement change to work
practice to ensure specimens are correctly returned
to the wild.
Discharge of Contaminants.
Managing the discharge of contaminants from the
aquarium system.
Adverse impact on receiving water and organisms in
the vicinity.
In accordance with GBRMPA permit G07/18473.1:
Ensure that the waste water discharged from the outlet
pipeline must not contain any matter, organisms or
chemicals in concentrations, nor have any properties,
which may make the receiving waters unfit for other
uses when account is taken of dilution and the ambient
quality of receiving waters.
Limit the release of contaminants to substances in
Attachment 6 unless written permission for the
release of other contaminants is obtained from Qld
EPA.
Ensure concentrations and volumes of
contaminants discharged do not to exceed limits in
Attachment 7.
Ensure limits for the discharge of substances are not
exceeded unless prior approval from the relevant
government agency has been obtained.
Except for uneaten fish food none of the contaminants
listed in Attachments 6 & 7 are discharged on a daily
basis. Most contaminants are never or rarely
discharged on an annual basis and none have been
discharged in quantities greater than those detailed in
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Responsibility
Monitoring and Reporting
Corrective Action

EMP Element #4
Activity

Potential Impacts(s)

Aim

Management Strategies

Performance Indicators

Responsibility
Monitoring and Reporting

Corrective Action

Attachments 6 & 7.
Researcher (permit holder) and LIRS.
Discharges exceeding limits (Attachment 7) are to be
reported to the relevant authority.
Correct management practices to ensure
unauthorized discharges or those exceeding agreed
limits do not occur.
Educate person responsible for unauthorized
discharge to prevent a re-occurrence.
Translocation of Species (Translocation Event)
Introduction of aquatic material that is not known to
occur in waters surrounding Lizard Island through the
open aquaria system.
Translocation introductions are high risk due to
impacts such as:
Introduction of disease.
Genetic shifts in the local population.
Displacement of local species.
Reduce the risk of release of live aquatic material that
does not originate from the local area
Prevent translocation events.
Researchers who use LIRS aquaria to hold aquatic
material that does not naturally occur within
waters surrounding Lizard Island will have to
apply to the GBRMPA and complete a
Translocation Proposal (Attachment 8).
The GBRMPA approves the translocation
proposal and their permit supports the collection
and holding of the relevant specimen(s) within the
open system at LIRS.
LIRS Director(s) to communicate with researchers
to ensure they are clear about their
responsibilities.
Translocation activities are undertaken according to an
agreed plan and relevant permit.
Avoid accidental translocation events.
Researcher (Permit holder) and LIRS
As required by the permitting authority.
Researchers are to ensure specimens are contained
so that they cannot accidentally be translocated.
Unauthorized translocation events to be reported to
the relevant authority.
Immediately seek advice from the permitting
Authority.
Modify holding facility to prevent accidental
translocation event.
Implement procedures in consultation with permit
holder to prevent accidental release of specimens.
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MOORINGS
Location
Under permit G07/18473.1 a maximum of 19 moorings is permitted in the three
basins (Area 1 x 11 moorings, Area 2 x 3, Area 3 x 5). Area 1 is immediately in front
of the Research Station, area 2 is about 600 metres north of LIRS along Casuarina
Beach and area 3 is off Loomis Beach (Fig. 1). Co-ordinates marking the corners of
the mooring basins plus mooring reference numbers allocated to each area are listed
in G07/18473.1 – Mooring Notification Approval dated 6 September 2007
(Attachment 9).

Fig. 1. LIRS mooring basin areas 1, 2 and 3.
The mooring reference number and GPS co-ordinates of each mooring within each
area are listed in Table1 and their general positions are shown in Figures 2, 3 and 4.
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Table 1. Position of moorings
Area

1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
3
3
3
3
3

Mooring No as
shown in Figs
2, 3 & 4.
1
2
3
4
5
6
7
8
9
10
11
12 – Proposed
new mooring
1
2
3
1
2
3
4
5

Mooring Reference No.

GPS Co-ordinates

GM0059
GM0060
GM0061
GM0062
GM0063
GM0064
GM0065
GM0066
GM0067
GM0068*
GM0069*

14 40.803 / 145 26.842
14 40.788 / 145 26.843
14 40.794 / 145 26.835
14 40.784 / 145 26.827
14 40.774 / 145 26.827
14 40.769 / 145 26.834
14 40.757 / 145 26.832
14 40.778 / 145 26.814
14 40.762 / 145 26.821
14 40.808 / 145 26.832
14 40.790 / 145 26.826
14 40.788 / 145 26.815

GM0070
GM0071
GM0071
GM0073
GM0074
GM0075
GM0076
GM0077*

14 40.572 / 145 26.792
14 40.555 / 145 26.791
14 40.545 / 145 26.781
14 40.935 / 145 26.953
14 40.935 / 145 26.938
14 40.940 / 145 26.942
14 40.934 / 145 26.927
14 40.931 / 145 26.940

* Moorings GM 0068, 69 and 77 were installed in mid-2008 after gaining approval
from QPWS (Attachments 10 & 11; correspondence dated 16 May 2008 & 19 May
2008, respectively.)

Fig. 2 Approximate position of moorings in Area 1
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Fig. 3 Approximate position of moorings in Area 2

Fig. 4 Approximate position of moorings in Area 3
Requested change to permit application: G36144.1 – One additional mooring
We request that one additional mooring (#12) is approved for Area 1 in the proposed
position as shown in Table 1 and Fig. 2. Installation will be done according to the
procedure approved by QPWS for moorings GM0068, 69 and 77 (Attachment 10). If
approved, this would bring the total number of moorings to 20 over three basins.
Maintenance
In 2003, LIRS received from the GBRMPA a waiver from the requirement to have an
annual compliance certificate for its moorings (Attachments 12 & 13, respectively).
This request was granted provided LIRS undertook a maintenance program of the
permitted moorings (Condition 25 of G03/6640.1).
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The maintenance program applying to LIRS moorings includes:
Annual visual inspection of each mooring block and associated tackle.
Inspection to be undertaken between June – August each year when spring
tides cause Area 1 to be fully exposed and Areas 2 and 3 to be covered with
less than 0.5 m of water.
Visual inspection to check for integrity of mooring block and for excessive
wear in chain, line, and associated shackles.
Chain and shackles must be replaced if they are worn by more than 50% of
their normal thickness.
Lines must be replaced if they are worn by more than 25% of their normal
thickness.
Surface buoys must be replaced as soon as practical after it is noticed that they
are missing.
Maintenance of moorings has been done annually by LIRS staff as outlined above
(Attachment 14).
BUOYS
Individual buoys do not have mooring reference numbers on them due to their small
size. A map showing the location of LIRS moorings is included in this EMP (Figs 2, 3
& 4; Table 1) and is available on request to anyone wishing to determine the reference
number of a mooring. The rationale for this system was outlined to the GBRMPA in
correspondence dated 5 July 2004 (Attachment 15, page 1 only of 3 pages, see
Standardization of Mooring Buoys).

PIPELINES
Location
LIRS maintains four poly seawater inlet lines (Fig 5) and three PVC outlet lines (Fig
6) under GBRMPA permit G07/18473.1. The most recent two inlet and outlet lines
were installed as per specifications detailed by McPherson Maclean Wargon
Chapman dated April 2007 (Attachment 16). Documentation detailing the approvals
for these lines by GBRMPA, Qld EPA and Cook Shire Council is shown in
Attachments 17, 18 and 19; respectively.
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Fig. 5 Position of saltwater inlet lines

Fig. 6 Position of saltwater outlet lines
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Maintenance
Element # 2 of the October 2008 EMP outlines maintenance requirements for inlet
and outlet lines. Annual inspection of the lines is carried out the LIRS staff
(Attachment 20). In addition to the required annual inspection, LIRS staff checks on
the condition of these lines on a regular basis throughout the year. Although these
more inspections are not recorded they occur frequently and would average about 24
times annually. As of July 2013, all inlet and outlet lines, moorings and associated
fasteners are in good condition.

VESSELS
Schedule 3 of G07/18473.1 concerns vessel operation. This EMP requests provision
for using 15 vessels with a maximum measured length of 7.5 metres. This number
of vessels is required to meet research and educational demands at LIRS.
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Attachment 1

Request for information by GBRMPA
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Attachment 2 EPA status determination
From: Andrew Date [mailto:Andrew.Date@epa.qld.gov.au]
Sent: Thursday, 22 January 2009 1:00 PM
To: Lyle Vail
Cc: Steve Smith
Subject: RE: LIRS - Prescribed Tidal Work permit
Lyle
I will organise for an appropriate notice to be sent out with a refund of application fees
regards

Andrew Date
Environmental Protection Agency
Cairns District, Northern Region
Tel: (07) 4046 6755
Andrew.Date@epa.qld.gov.au

From: Lyle Vail [mailto:lylevail@bigpond.com]
Sent: Thursday, 22 January 2009 12:24 PM
To: Andrew Date
Subject: RE: LIRS - Prescribed Tidal Work permit

Hello Andrew
Thank you for your thorough reply. It is much appreciated.
I’ve calculated our potential maximum area of cultivation enclosures and it is
83 sq m. This total area however will never be used because it means using
every available space at 100% capacity. For instance, on our 39 fibreglass
trays it would mean using 195 large aquaria and I doubt if we even have 100
large aquaria. I think a more reasonable estimate of the area under cultivation
during peak usage would be 70% of 83 sq m = 58 sq m. In any event, we are
below the 100 sq m threshold.
How should we proceed from here?
Many thanks and cheers,
Lyle
From: Andrew Date [mailto:Andrew.Date@epa.qld.gov.au]
Sent: Thursday, 22 January 2009 8:46 AM
To: Lyle Vail
Cc: Steve Smith
Subject: RE: LIRS - Prescribed Tidal Work permit
Lyle
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I have had a look at LIRS’s situation in light of the commencement of the new EP Regulations
2008.
Section 122 of the EP Regulations 2008 relates to the reduced annual fee provisions and the
requirement for anyone claiming the fee discount for an approved Environmental
Management System (EMS). This section identifies the Environmental Management System
(EMS) that constitutes an approved EMS for the purpose of a reduced annual fee. This is the
international standard ISO14001.
An independent third party must verify the EMS to—
(a) check that it is accredited against the international standard; and
(b) that the person is complying with the environmental conditions of the development
approval or environmental authority.
The third party must have qualifications that equip them to check against
environmental conditions and they must also be a member of a prescribed
organisation listed in schedule 8. Both of these requirements ensure the credibility and
independence of the third party and their assessment making the development of an
approved EMS considerably expensive for small operations.
Section 125 details how the lower emissions score discount operates. The Aggregate
Environmental Score is made up of 2 elements. The first component of the aggregate
environmental score is the emissions score, which is based on the average annual emissions
to air, land and water. The second component of the aggregate environmental score is the
site attribute score, which is the sum of various site attribute factors.
The reduced fee unit applies only to the emissions score component of the aggregate
environmental score because it links directly to measurable emissions and thus provides for a
more accurate comparison. The emissions score and site attribute score are combined to
provide an aggregate environmental score for each activity. This regulation does not list the
component scores, but the component scores for each ERA are available on the department’s
website <http://www.epa.qld.gov.au>.
Section 126 discusses eligibility for payment of a reduced annual fee. This section sets out
the eligibility criteria for when an operator can claim a reduced annual fee. The operator must
be operating at a higher level than mere compliance and not been subject to compliance
action. The scheme is self-assessable so statutory declarations are necessary to provide a
safeguard to ensure that the discounts are being appropriately claimed. This section provides
that to claim the lower emissions score discount, the holder (or a contracted party) is
responsible for preparing the data which must then be verified by a statutory
declaration from a qualified person. The statutory declaration will state that the
operator has prepared sound and accurate data in line with the required measurement
methods. The qualified person must be a third party with qualifications and experience
in the measurement of contaminant emissions.
In summary would probably be cost prohibitive for an operation the scale of LIRS to achieve
the levels of accreditation required under sections 122, 125 and 126 to achieve the discount
indicated in section 127.
I have cut and paste the relevant section of the EP Regulations 2008 with the new definitions
of the categories of aquaculture below which suggests LIRS should be in category 2 being
“cultivating or holding marine, estuarine or freshwater organisms, other than crustaceans
(LIRS cultivates finfish, crustaceans and other invertebrates don’t you?), in enclosures
that are on land…”

1 Aquaculture
(1) Aquaculture (the relevant activity) consists of cultivating or holding marine,
estuarine or freshwater organisms in an enclosure on land or in waters.
(2) The relevant activity does not include cultivating or holding marine, estuarine or
freshwater organisms—
(a) in an aquarium for display purposes only; or
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(b) in an enclosure from which no water, other than uncontaminated stormwater, can
be released to waters; or
(c) if the marine, estuarine or freshwater organisms receive no augmented food
supply.
(3) In the following table, the aggregate environmental score for the relevant activity
is the score stated opposite the threshold within which the relevant activity is carried
out.

augmented food supply, for cultivating or holding marine, estuarine or freshwater
organisms, means the addition of foods for cultivating or holding the organisms.
enclosure includes a cage, pond or tank.
Note that the new definitions bring in a minimum threshold of cultivation enclosures of a total
2
area of 100m . What is the total area of cultivation enclosures used by LIRS? If less than
2
100m LIRS may no longer be categorised as an Environmentally Relevant Activity. Please let
me know.
Cheers
Andrew Date
Environmental Protection Agency
Cairns District, Northern Region
Tel: (07) 4046 6755
Andrew.Date@epa.qld.gov.au
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Attachment 3

Water quality testing
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Attachment 4 Saltwater pumping rates
Estimated volume of sea water supplied to the aquarium system.
Pump Note 1
Capacity
Summer
Winter
Litres/min
Est. % of time
Est. % of time
pump will run
pump will run
1
110
100
100
2
130
100
20
3
130
10
0
4
130
0
0
Total volume
253
136
litres per minute
Total volume
15,180
1560
litres per hour
Note 1: The aquarium system is used by researchers all year round but peak
usage is in summer, especially during November and December.
Note 2: Each pump is controlled by a float switch that regulates the seawater
level in the header tanks.
Not 3: Pumps are duty cycled with #s 1 & 2 alternating every other day with
pumps 3 & 4. Pumps on standby are programmed to supply seawater
if the duty pumps cannot keep up with demand.
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Attachment 5

Sign-off of October 2008 EMP
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Attachment 6 Discharge of contaminants
No contaminants, other than unused fish food, are routinely discharged from the
aquarium system. However, historical patterns of usage and anticipated future
requirements suggest that the following contaminants will potentially be released. In
addition, release of uneaten fish food will continue on a regular basis. The fish food is
used to maintain:
A maximum of 100 reef fish kept in the educational display tank under
GBRMPA permit G07/23116.1 by LIRS, and
Fish held by researchers under various GBRMPA permits.
Note: An application for renewal of GBRMPA permit G07/23116. 1 was
submitted on 18 April 2013 and the request is being considered under registration
number G36061.1.
It is not possible to predict all future usage requirements. Consequently, it was
planned that Qld EPA and LIRS will develop a process whereby LIRS can request
permission to release contaminants not listed in this appendix.
Contaminants that might be discharged from the aquarium system
Contaminant
Clove oil

Fish
anaesthetic

Benzocaine
(MS 222)

Calcein

Use

Fish
anaesthetic

Marks (time
stamps)

Concentration
Typically, clove
oil is diluted with
95% methylated
ethanol & fresh
water in ratio of
3:4:3.
Solution is
applied with
spray bottle near
fish. Generally
use three sprays
per fish
comprising total
solution volume
of ~ 3 ml.
Typically 0.5 g in
5 litres of sea
water.

Generally used in
concentration of

Est. duration
of release
Retained in
aquaria until
fish is captured.
Solution is
flushed out of
average sized
aquaria over 30
to 60 minutes.

Retained in
aquaria until
fish is captured.
Solution is
flushed out of
typical sized
aquaria over 30
to 60 minutes.
Animal is held
in non-running
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Est. frequency
of release
Varies
enormously.
Some years not
used at all.
Researchers
might
anaesthetize up
to 100 fish in
some years

Very
infrequently.
Most years it is
not used at all.

Sporadically.
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and
Xylenol orange

Alizarine Red S
and
Alizarin
complexone

Tetracyline
and
Oxytetracycline

animal parts
(coral
skeletons,
fish otoliths,
shells, etc)
for use in
ageing
studies.

10 to 100 ppm
depending on
what is being
stained.

Marks (time
stamps)
animal parts
(coral
skeletons,
fish otoliths,
shells, etc)
for use in
ageing
studies.

Used at
concentrations of
5 to 200 ppm

Marks (time
stamps)
animal parts
(coral
skeletons,
fish otoliths,
shells, etc)
for use in
ageing
studies.

Used at
concentrations of
10 to 300 ppm.

seawater for ~ 1
to 2 days before
solution is
discharged over
30 to 60
minutes.

Animal is held
in non-running
seawater for ~1
to 2 days before
solution is
discharged over
30-60 minutes.

Animal is held
in non -running
seawater for ~1
to 2 days before
solution is
discharged over
30-60 minutes.

Many years they
are not used at
all.
Future projects
might generate
up to 100 litres
of seawater
solution of up to
100 ppm over 23 months.
Sporadically.
Many years
Alizarine Red S
is not used at all.
Alizarin
complexone has
never been used
but might be
used in the
future.
Future projects
might generate
up to 100 litres
solution of up to
200 ppm over 23 months.
Sporadically.
Many years
Tetracycline is
not used at all.
Oxytetracycline
has never been
used but might
be used in the
future.
Might have a
project that
could generate
up to 100 litres
of seawater
containing up to
300 ppm over 23 months.
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Phenol Red

pH indicator

and

Used at
concentrations of
1 to 5 ppm.

m-cresol purple

pH Buffers

NaCl

Calibrate pH May contain
meters
potassium
phosphate,
sodium carbonate,
potassium
hydrogen
phthalate, sodium
hydroxide and
sodium
phosphate; all at
concentrations
less than 10ppt
Conductivity Used at
standard and concentrations of
used to
1 – 80 ppt.
adjust
salinity

Hydrogen
peroxide

Treat diseased Typically use
fish.
1.0 ml of 6%
hydrogen
peroxide per
litre of
seawater; twice
per day for ~ 10
days.

Praziquantal

Treat bacterial Typically use
infections in
0.01 g / litre
fish.

Sodium
hypochlorite

Clean out
aquaria that
held or were
suspected of
holding

Typically use
6 % bleach in 5
litres of water
to clean 20 to
40 litre

Generated a
few millilitres
at a time for pH
measurements
on discrete
samples.

Generated a
few millilitres
at a time for
calibrating pH
meters.

Generated a
few millilitres
at a time.

Sporadically.
Projects may
generate a few
litres of seawater
containing up to
5 ppm each
month.
Sporadically.
Projects may
generate up to
100 millilitres of
buffer waste
during some
months.

Sporadically.

Projects may
generate a few
litres containing
up to 80 ppt
during some
months.
No flow through Sporadically.
in tank for one
hour; then
Only used when
discharge
fish are
treated sea water diseased.
over next 30 to
60 minutes.
A high level of
use would be 25
treatments per
year.
No flow through Sporadically.
in tank for 1 to
several hours;
Many years it is
then discharge
not used at all.
treated sea water
over next 30 to
60 minutes.
Discharge from Varies
tank over ~ five enormously.
minutes.
Some years it is
not used.
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Anaerobic sea
water

Backwash

Uneaten fish
food including:
1. Frozen
pilchards,
prawns and
squid
purchased
from Cairns
2. Dried
artemia that
are raised by
researchers
as required,
3. Packaged
Marine Fish

diseased
animals

aquarium

Anaerobic
seawater that
is created in
saltwater
intake lines
that are not
being used.

~ 1,000 litres
periodically
released.

Supply
filtered sea
water to
certain areas
of the
aquarium
system.

Small filter
(Davey Triton
530 Model 320
36-0) with 340
kg of filter
sand.

To feed fish
maintained
under permit
by LIRS or by
visiting
researchers.

LIRS –
Pilchards,
prawns, squid,
and marine fish
flake with a
combined
weight of ~350
grams are used
weekly.

1,000 litres
discharged over
~ 2 hours.

Backwash pump
runs for ~ 5
minutes each
week when
filtered water is
being used

Uneaten fish
food is flushed
out or removed
from a tank over
1 – 2 hour
period.

Visiting
researchers –
Quantity varies
depending on
project.
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Estimate
maximum of 50
aquaria cleaned
p.a. using
bleach.
Currently about
four times
annually.
This discharge
will be greatly
minimised by
the proposed
upgrade because
water will no
longer remain in
inlet lines for
long periods of
time.
Sporadically.
Backwash has
not occurred
during past five
years.
When backwash
pump is used in
the future
anticipate it will
run ~5 minutes a
week over a 3
month period
each year.
LIRS –
~ 70 grams* of
uneaten fish
food discharged
weekly.
Visiting
researchers –
Maximum of
~200 grams* of
uneaten fish
food discharged
weekly from Oct
to Dec with
considerably
23

flakes.

Proposed new
contaminant
Formalex

Proposed new
contaminant
Formalin

Chemical
used to
neutralize
formaldehyde

Treat
diseased/sick
fish

Estimated
maximum
combined
weight of
pilchards,
prawns, squid,
marine fish
flake and
artemia is
1 kg per week.
As per
manufacturer’s
instructions: 1
litre of
Formalex to 4.4
litres of waste
formalin.
100 ppm

less during other
periods.
* Based on
wastage rate of
20%.

As per
manufacturer’s
instructions:
Allow mixed
solution to stand
for at least 8
hours before
disposing.
No flow in tank
for 30 to 60
minutes while
fish are being
treated; then
discharge
treated sea water
over the next 30
to 60 minutes.

Estimated at 4
times annually
with 25 litres of
mixed solution
released each
time.

Sporadically.
Only used when
fish are
diseased/sick.
Many years it
would not be
used at all.
A high level of
usage would be
20 treatments
per year.
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Attachment 7

Concentration & volume of contaminants discharged

It is not possible to predict all future usage requirements. Consequently, it was
planned that Qld EPA and LIRS will develop a process whereby LIRS can request
permission to release contaminants not listed in Attachment 6.
Contaminants that might be discharged from the aquarium system
Contaminant
Concentration
Est. duration
Est. maximum annual and
of contaminant
of release
daily volume of release
solution
Clove oil
Clove oil, ~ 95% Typically 3 ml 1 litre of clove oil solution at a
ethanol & fresh
per tank over
maximum rate of 60 ml per day
water in ratio of 30 to 60
~ 3:4:3.
minutes.
Benzocaine
(MS 222)

~ 0.5 g in 5 litres
of sea water.

~ 0.5g per tank
over 30 to 60
minutes.

Calcein
and
Xylenol orange

10 to 100 ppm

Alizarine Red S
and
Alizarin
complexone

5 to 200 ppm

Tetracyline
and
Oxytetracycline

10 to 300 ppm

Phenol Red

1 to 5 ppm.

Solution is
discharged
over 30 to 60
minutes per
tank.
Solution is
discharged
over 30-60
minutes per
tank.
Solution is
discharged
over 30-60
minutes per
tank.
Solution is
discharged
over 30-60
minutes per
tank.

and
m-cresol purple

500 litres of seawater
containing up to 50 g of
benzocaine at a maximum rate
of 100 litres per day
500 litres of seawater
containing up to 100 ppm at a
maximum rate of 100 litres per
day.
500 litres of seawater
containing up to 200 ppm at a
maximum rate of 100 litres per
day.
500 litres of seawater
containing up to 300 ppm at a
maximum rate of 100 litres per
day.
500 litres of seawater
containing up to 5 ppm at a
maximum rate of 100 litres per
day.

Lizard Island Research Station is a facility of the Australian Museum

25

pH Buffers

<10 ppt

NaCl

Up to 80 ppt

Hydrogen
peroxide

1.0 ml of 6%
hydrogen per
litre.

Praziquantal

0.01 g / litre

Sodium
hypochlorite

6% bleach in 5
litres of
freshwater

Anaerobic sea
water

Total volume is
anaerobic.

Backwash from
filter pump and
cartridge filters.

Total volume is
backwash.

Uneaten fish
food

n/a

Proposed new
contaminant

As per
manufacturer’s
instructions: 1
part Formalex to
4.4. parts of
waste formalin

Formalex

Proposed new
contaminant

100 ppm

Solution is
discharged
over several
minutes.
Solution is
discharged
over several
minutes.
Solution is
discharged
over 30-60
minutes per
tank.
Treated sea
water over
next 30 to 60
minutes.
Solution is
discharged in
~5 minutes.
1,000 litres
discharged
over ~ 2 hours.
Most of
backwash
from filter
pump and
cartridges is
released in
batches of ~
2,500 and 10
litres,
respectively.
Uneaten food
flushed out or
removed from
tank over 1 -2
hour period.
Solution will
be discharged
slowly;
estimated 25
litres of mixed
solution over
60 minutes.
Over 30 to 60
minutes.

Up to 5 litres per annum at a
maximum rate of 200 millilitres
per day.
Up to 1 kg per annum at a
maximum rate of 200 g per day.

10,000 litres of seawater
containing ~10 litres of 6%
hydrogen peroxide at a
maximum rate of 400 litres per
day
4,000 litres of sea water
containing 40 g of Praziquantal
at a maximum rate of 400 litres
per day.
500 litres of freshwater
containing 6% bleach at a
maximum rate of 100 litres per
day.
~4,000 litres at a maximum rate
of 1,000 litres per day.
20,000 litres of backwash at a
maximum rate of 2,500 litres
per day.

10 kg at a maximum rate of 50
grams per day

Estimated annual release is 100
litres of mixed solution.
Maximum daily volume of 25
litres of mixed solution over
one hour which would be
diluted with 1,500 to 15,000
litres of sea water.
Estimated maximum daily
release of contaminant solution
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would be 100 litres
Formalin
Maximum annual release would
be 2,000 litres (100 litres x 20
times).
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Attachment 8 Translocation event
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Attachment 9

Mooring identification approval
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Attachment 10

Installation of Moorings 68, 69 & 77

16 May 2008

Mr Glenn Redenbach
District Manager
Qld Parks and Wildlife Service
PO Box 2066
Cairns, Qld 4870

Dear Glenn
I trust this finds you well.
This letter concerns installation of three moorings under permit G07/18473.1
(attached).
Schedule 2 of this permit provides LIRS with the use of 19 moorings. Currently, LIRS
has sixteen single point moorings deployed.
As required under Condition 20, this letter is to inform you that we intend to install
three additional single point moorings during the winter midday low tides from late
June to late September 2008. This will take us up to the maximum number (19)
allowed under this permit. Installation will be undertaken with care to the
environment and, as outlined in the permit application, the following conditions will
apply:
Moorings will be positioned on sand; all mooring basins are on sand only.
Moorings will be deployed during the winter low tides with the use of a
tractor.
GPS positions of each mooring will be forwarded to Qld PWS upon
installation.
Please let me know if there is any problem with installing these moorings.
Thank you.
Cheers,

Lyle Vail
Director
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Attachment 11
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Attachment 12

Mooring inspection certificate waiver
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Attachment 13

Maintenance of moorings
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Attachment 14

Annual maintenance reports for moorings

Mooring Maintenance Schedule - Area 1
Date

Problem

Work Done

By

30-Jul-07

Annual
maintenance

Replace all chains to all moorings
including KK.

Bob Lamb

19-Jul-08

Annual
maintenance

Replaced last 4 m on all chains, replaced
KK completely.

Bob Lamb

30-Jul-09

Annual
maintenance

Completely replaced all chains on all
small moorings, replaced last 4 m on KK.

Bob Lamb

01-Jul-10

Annual
maintenance

01-Jul-11

Annual
maintenance

01-Mar-12

Annual
maintenance

Yes
Replaced all small mooring chains.
Replaced all (3) large mooring chains.
Installed new mooring block for Kirsty K
{existing was undersized)
Replaced last 4 m of chain on all
moorings:
10 mm chain to 9 x small ones
12 mm chain to 3 x large ones.
Repaired faulty rope work as needed.

Bob Lamb

Bob Lamb

Bob Lamb

Mooring Maintenance Schedule - Area 2
Date

Problem

Work Done

By

30-Jul-07

Annual
maintenance

Completely replaced chains to two
moorings, main one OK.

Bob Lamb

19-Jul-08

Annual
maintenance

Replaced last 4 m on all chains, replaced
largest one completely.

Bob Lamb

30-Jul-09

Annual
maintenance

Replaced last 4 m on big mooring. Small
ones OK.

Bob Lamb

01-Jul-10

Annual
maintenance

Done

Bob Lamb

01-Jul-11

Annual
maintenance

01-Apr-12

Annual
maintenance

Replaced 2 small mooring chains
Replaced 4 metres at end of big chain
Replaced last 4 m chain on all moorings:
10 mm chain to 2 x small ones
12 mm chain to 1 x large one
Repaired faulty rope work as needed.
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Mooring Maintenance Schedule - Area 3
Date

Problem

Work Done

By

30-Jul-07

Annual
maintenance

Replaced all chains to two moorings,
replaced last 2 m to two others.

Bob Lamb

19-Jul-08

Annual
maintenance

Replaced last 4 m on all chains, replaced
largest mooring completely.

Bob Lamb

30-Jul-09

Annual
maintenance

Completely replaced all chains on all
moorings.

Bob Lamb

01-Jul-10

Annual
maintenance

Done

Bob Lamb

01-Jul-11

Annual
maintenance

01-Apr-12

Annual
maintenance

Replaced 3 small chains and 2 large
chains (put shackle at 4 metres for easy
change next year)
Replaced last 4 m chain on all moorings:
10 mm chain to 3 x small ones
12 mm chain to 2 x large ones.
Repaired faulty rope work as needed.
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Attachment 15

Mooring buoys
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Attachment 16

Saltwater inlet and outline line specifications
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Attachment 17

Approval for saltwater lines by GBRMPA

Lizard Island Research Station is a facility of the Australian Museum

42

Attachment 18

Qld EPA approval for saltwater lines
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Attachment 19

Cook Shire Council Approval
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Attachment 20
Date

Inlet & outlet line maintenance reports
Problem

Work Done

By

31-Jul-07

Inspect inlet lines.

All good and secure.

Lyle Vail

26-Aug-08

Annual inspection of
pipe integrity.

Snorkelled over line. All
fixings intact & in good
condition.

Lyle Vail

27-Aug-09

Annual inspection - inlet
lines.

Done - all good.

Lyle Vail

02-Jul-10

Inspect saltwater lines.

Lyle Vail

12-Jul-11

Annual inspection of
integrity of saltwater
lines.

Condition good.
Poly, blocks and poly to
block fasteners all tight.
Checked snugness of
all exposed nuts with
spanner; others under
sand.

01-May-12

Annual inspection saltwater lines.

All in good condition
(poly, blocks,
fasteners)

Lyle Vail

Lyle Vail
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