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1 Introduction

The Integrated Marine Observing System, or IMOS, is a nation-wide collaborative program designed
to observe the oceans around Australia, including the coastal oceans and the *bluewater’ open oceans.
IMOS will provide data to support research on many of the critical marine issues facing Australia,
including climate change and sustainability of ecosystems. Twenty-seven separate institutions will be
involved in the new facility, which is funded under the National Collaborative Research Infrastructure
Strategy. IMOS partners comprise most of the universities and agencies with capability in ocean and
marine research. The program has strong links with similar international programs and agencies.

The Sydney Institute of Marine Science (SIMS) is the designated operator of two IMOS facilities and
one sub-facility, these being the autonomous underwater vehicle (AUV) facility, the Australian
Acoustic Tracking and Monitoring System (AATAMS) and the NSW component of the national
Mooring Facility. SIMS is a joint initiative of four universities (Macquarie University, University of
Sydney, University of NSW and the University of Technology Sydney) to develop a multi-
disciplinary marine research institute. This collaborative venture is based at the former naval depot at
Chowder Bay on Sydney Harbour. SIMS is also the host of the NSW-IMOS node which will co-
ordinate the IMOS activities in south-eastern Australia.

This report outlines the implementation strategy of the NSW IMOS Mooring Sub-facility which
includes the deployment of oceanographic moorings (Part 1) and monthly hydrographic sampling
(Part 2).

2 Scientific Rationale

The oceans off south-eastern Australia have a complex circulation structure, especially downstream
(south) of the East Australian Current (EAC) separation zone (~31°S). The separation zone and
subsequent eddy field drives the water temperature variability along the coast and influences nutrient
upwelling and subsequent algal blooms for over 40% of Australia’s population. The EAC and its
eddies are strongly implicated in heat transport along the NSW coast. Both warm core and cold core
eddies are strongly linked to fisheries recruitment, local biodiversity and marine park location. The
EAC's eddy field is strongly connected with other regional seas and currents, including dynamics to
the south off eastern Tasmania, to the east around Lord Howe Island via the Tasman Front, and the
East Auckland Current. The Tasman Sea has the world’s fastest increase in water temperature of any
regional sea. Off Port Hacking, south of Sydney, is one of Australia’s longest hydrographic
monitoring stations (~60 years) and off Bondi Beach we have the longest current records (the ORS,
since 1990). It is our goal to investigate the key EAC features while building on historical
observations.

The principal goals of NSW IMOS are to investigate the East Australian Current and its effects on
ecological systems of the continental shelf as follows:

1. Toinvestigate EAC variability:

EAC inter-annual variability and coastal separation

the role of the EAC in the climate of Australia and New Zealand
western boundary current fluxes and advection of heat

decadal variation (e.g. ENSO ) versus climate change.
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2. Key continental shelf processes such as dynamics, slope water intrusions, and coastal boundary
layer effects:

coastal processes associated with the onshore encroachment of the EAC

coastal boundary layer effects associated with interaction of EAC and shelf morphology
shelf edge upwelling and onshore transport of nutrients

export across the shelf (southward and offshore)

enhanced monitoring and prediction of the coastal wave climate

contribution to improved ocean current prediction.

3. Primary productivity, biological connectivity, and EAC interactions:

o alongshore and across shelf transport and connectivity of marine populations

¢ long-term variability of planktonic communities and rocky reef biota variables, especially
those associated with climate variability

o relationship of the EAC, its eddies and oceanographic conditions on fisheries, and movements
by megafauna (AATAMS)

o coastal eddies, retention and biological productivity
investigations of anthropogenic noise

e remote sensing, new sensors (e.g. satellite fluorescence), calibration.

Cape Byro

Coffs Harbour

Jervis
Bay

M. SST 29/9/935

Figure 1: Satellite Image of Sea Surface temperature along the east coast of Australia showing the
influence of the EAC, an EAC eddy and the Tasman Sea.

Although not restricted to the above, the observational data will have significant input to research by
the participating scientists and management agencies. Further goals are to assist and complement the
long-term 60-year Port Hacking 50 and 100m stations (CSIRO/DECC), the 17-year ORS mooring
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(Sydney Water) and seven Waverider moorings (Manly Hydraulics Laboratory), while investigating
shelf processes that drive the biological response inshore and to facilitate the Passive Acoustic
Mooring deployment off NSW.

With these scientific objectives in mind we have developed our vision around:

o the ability to answer pertinent questions in the short term (2-5 years) whilst building long-term
data sets

investigations on small spatial and temporal scales through to large scale and climate benefits
multi-disciplinary research built on integrated applications of IMOS facilities

the potential for individual researchers to answer specialised questions with concentrated efforts
while adding value to existing data sets

3 Study Sites

In keeping with the scientific objectives of NSW IMOS, three areas on the New South Wales coast
have been selected as potential study sites locations. Coffs Harbour, Sydney and a region on the
south coast, nominally Jervis Bay, but potentially as far south as Eden. Careful consideration was
given to the expected oceanographic conditions off the east coast of NSW. Previous Studies
(Marchesiello, et al. 2000 Cresswell, 1974:, Middleton, et al. 1997, inter alia) have shown that
currents could be up to 2ms™ (4 knots) up to 20% of the time off Sydney, through 2/3 of the water
column. Further to the north in the vicinity of Coffs Harbour (Roughan and Middleton 2002, 2004)
have showed velocities in 100m of water to be consistently of the same magnitude, depending on the
proximity of the EAC to the coast. Preliminary sites have been selected and the mooring sites are
detailed below.

Output from the Bluelink Re-analysis product (BRAN) was obtained for each of the anticipated
mooring sites for the full period available (1993-2004). Results show strong velocities in the
proposed mooring deployment regions. With this in mind a cautious approach has been taken to the
mooring deployment program. It is anticipated that we will phase in the mooring deployments,
starting initially with a conservative approach, and gradually build capacity towards fully equipped
real time moorings.

Mooring | Latitude Longitude | Depth (m) | Distance offshore (nm)
CHT70 S$30°17.00" | E153°17.91" | 70 8.0

CH 100 | S30°16.07" | E153°23.80° | 100 11.9

SYD 100 | S33°56.63" | E 151°23.03" | 100 6

SYD 140 | S34°00.08" | E 151°27.92" | 140 11.4

JB 100" | S 35°05° E 150°51’ 70 1.0

JB 140* | S35°6.65" | E 150°57.68" | 140 6.6

ED 100* | S37°18.96” | E 150° 19.50" | 100 13.5

Table 1: Details of proposed mooring sites.  Mooring maintained and operated by UNSW ADFA.
*The actual location of the south coast mooring is still to be finalised.

3.1 Coffs Harbour

Two proposed mooring locations have been identified offshore from Coffs Harbour, within the
Solitary Islands group: an offshore site in 100 metres water depth south-east of South Solitary Island
(CH 100) and a second in 70 metres water depth south of South Solitary Island (CH 70). CH 70 is
approximately 7nm off the coast and CH 100 9nm (Figure 3).
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Manly Hydraulics Laboratory (MHL) maintains a Waverider wave monitoring site east of Coffs
Harbour and approximately 5nm south of CH 70. MHL has undertaken to potentially coordinate the
service of this site with any IMOS moorings in the vicinity, should that be feasible at the time. The
existing monitoring site and significance of the surrounding Solitary Islands group determined this as
the appropriate northern location for the NSW IMOS network.

3.2 Sydney

Sydney is the location of the NSW IMOS “National Reference Transect”. To this end, two mooring
locations are proposed along a line off Bondi as well as a line of hydrographic samples undertaken by
DECC off Port Hacking. The two Sydney moorings (SYD 100 and SYD140) are in 100m and 140m
of water respectively along a shore normal line extending from Bondi offshore. This location was
chosen for two specific reasons 1. Security for Fishing trawlers; After consultation with the trawling
community it was decided that the safest location for the moorings was immediately north of the
cable exclusion zone (where telecommunications cables are laid) off Bondi. 2. Co-location of the
Sydney Water Ocean Reference Station (ORS). Sydney Water have maintained the ORS since 1991
and this mooring forms the inshore mooring of our transect, with the data being donated to NSW
IMOS as an in-kind contribution. SYD 100 has been selected as site of the NSW IMOS National
Reference Mooring, and will be configured to meet the national reference mooring requirement.
Details of this configuration are discussed below.

3.2.1 Hydrographic Sampling

The selection of hydrographic sampling sites is based on co-location with the long established
baseline monitoring work that CSIRO continues to conduct in the area at the PH hydrographic
stations. Table 2 shows the location of the hydrographic sampling sites that form the National
Reference Transect.

Station 1 (25m) S 34° 04.94° E 151°10.79
PH50* (66m) S 34°05.35 E 151°11.35°
PH100* (105m) S 34° 06.98° E 151° 13.14°
Station 5 (130m) S 34° 08.88° E 151° 15.37°
PH140 (140m) S$34°11° E 151° 19’

Table 2: Location of the Hydrographic Stations along the National Reference Transect, Port Hacking.
(*CSIRO funded sampling for temperature and nutrients)

3.3 Jervis Bay

In conjunction with NSW IMOS, UNSW ADFA deployed a mooring (April 2008) in 70m of water
off Pt Perpendicular outside Jervis Bay. This mooring, while being maintained by UNSW ADFA is
an integral component of the mooring array and the data will be contributed to NSW IMOS. The site
has been chosen for its water depth, and proximity to the coast.

3.4 South Coast (Eden or Jervis Bay).

The location of the final mooring has yet to be determined, however 2 possible locations are Jervis
Bay (140m) or Eden (100m). This final location will be determined by scientific demand logistics
and co-investment.
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4 Mooring Design

It is an aspiration of NSW IMOS that in the future, at least the Sydney site will provide near real time
data availability with surface buoy data transmission capability (Figure 5). At present this aspiration is
not considered feasible due to technical, logistical, funding and environmental factors. Of these, the
conditions associated with deploying and maintaining a buoy-dependent system in the high current
environment that exists along the NSW coast is seen as the most significant challenge.

With this in mind, a decision has been made to adopt a sub-surface moored array of instrumentation
as the preliminary step in establishing the monitoring network. This approach will facilitate an
achievable deployment schedule and will provide environmental data that can be used to design any
future surface buoy mooring.

As the SYD 100 mooring forms part of the National Reference Mooring Network, it will
accommodate water quality meters (WQM), an array of temperature sensors and ADCP current
measurement. The remaining four moorings will measure temperature and current velocity profiles.

4.1 Coffs Harbour 70 metres (CH 70)

The mooring incorporates temperature sensors at 8 metre intervals with additional pressure
measurement at the top, middle and bottom of the array to enable assessment of mooring layover.
Remote from the vertical mooring will be a bed-mounted ADCP housed in a rigid frame with gimbal
mount (Figure 6).

4.2 Coffs Harbour 100 metres (CH 100)

This mooring is identical in concept to CH 70 with additional temperature sensors for the extended
riser length (Figure 7).

4.3 Sydney 140 metres (SYD 140)

This mooring is identical in concept to CH 70 with additional temperature sensors for the extended
riser length (Figure 8).

4.4 Sydney 100 metres (SYD 100)

This mooring is part of the National Reference Mooring Network, and as such the basic sensors on
the mooring are determined by the national mooring facility. SYD100 will accommodate a WQM
water quality meter on the mooring riser, in addition to temperature and temperature/pressure loggers.
There will be a second WQM on the mooring, immediately sub-surface. The WQM’s sensor
configuration will be consistent with that required by the National Reference Mooring network.
Remote from the vertical mooring will be a bed-mounted ADCP housed in a rigid frame with gimbal
mount. Additionally, NSW IMOS had chosen to add temperature loggers to the mooring line at 8 m
intervals, in keeping with the other four moorings (Figure 9). To date the WQMs have not proven
their reliability in highly turbid environments such as at depth off Sydney. Initially we will hold off
on the deployment of the WQMs until they have proven their suitability.

4.5 Jervis Bay 70 metres (JB 70)
This mooring has been installed by UNSW ADFA and is thus different in design from the other NSW
IMOS moorings. It presently consists of two moorings at a site in 70 m water depth at 150 51°E, 35
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05’S. The first, mooring A, carries a thermistor chain and surface float and the second, mooring B,
current meters. The shallow water depth allows deployment of the moorings in close proximity to
essentially experience the same processes at the same time. Mooring A was deployed in January 2008
and consists of a surface buoy with a thermistor string of 10 m spacing. Mooring B was deployed in
May 2008 and consists of a subsurface float, with two S4 current meters, one each at 20 and 50 m
depth. S4 Current meters, however these will be replaced with a bottom mounted ADCP in due
course.

4.6 Jervis Bay 140 metres (JB 140)
This mooring is identical in concept to CH 70 with additional temperature sensors for the extended
riser length (Figure 10).

5 Instrument Selection

5.1 Water Velocity

It is proposed to use Teledyne RD Instruments acoustic Doppler current profilers to record vertical
profiles of water speed and direction on all moorings. There has been extensive use of these
instruments by all involved or potentially involved in the establishment and operation of the NSW
network. These instruments have been nominated as the instrument to be used on the national
reference mooring, and it is desirable that our other moorings use consistent instrumentation. It is
understood that the other networks will adopt the same instrument. The specific model chosen will
depend on the depth of the water and the range (frequency) and resolution of the instrument.

5.1.1 Instrument Configuration

It is anticipated that we will be using 300 kHz instruments, which gives a range of approximately
110m. This can be increased depending on water temperature and bin size. With the bottom blanking
and surface contamination, we will obtain coverage from a depth of ~6.5m off the bottom to a
distance of ~ 110 m off the bottom. This may suggest we move the deep moorings into 130 m of
water.

ADCP Désltlh Water| .o | StdDev|  Max | FirstCell | gove e | wemory

Freq Size teme Pings (cm/sec)|  Range Distance (pack / month) | (MB/month)

(kHz) (m) c (m) (m)

300 HR 8 15 50 0.24 98 10.1 0.8 7.0
300 LR 8 15 50 0.52 129 10.0 0.8 7.0
300 HR 8 20 50 0.24 87 10.1 0.8 7.0
300 LR* 8 20 50 0.52 113 10.0 0.8 7.0
150 HR 5 15 50 0.80 170 9.40 0.7 7.9
150 HR 5 20 50 0.80 156 9.40 0.7 7.9

Assumes salinity is 35psu and 5 minute ensembles. HR (High resolution). LR (Long Range mode).

Table 3: Comparison of ADCP performance with model, setup and water temperature. * Indicates
preferred option.

5.2 Water Quality

12 June 2008 6



NSW IMOS Mooring Sub-Facility Development and Management Plan

Each of the national reference moorings will be equipped with a WET Labs WQM, as nominated by
the national moorings facility. Initially, water quality parameters will be limited to the SYD 100
mooring. Some concern has been expressed regarding ingestion of fine sediment by the instrument
when near the sea bed. Other instruments such as the Falmouth Scientific CTD incorporate a
biological/sediment manifold that may be beneficial in these conditions. An assessment of the initial
WET Labs data will clarify the situation. For this reason, SIMS proposes to purchase two WQMs
initially and to rely on two additional units from CSIRO to facilitate rotation (as per discussions with
Simon Allen). If the instrument performance is satisfactory, additional WET Labs WQM'’s will be
purchased.

Parameter Range | Accuracy | Precision Units Wa\(/re]z:ﬁ?gth
Conductivity 0-9 0.003 0.001 S/m
Temperature -5-35 | 0.002 0.001 Deg C
Depth 0-200° | 0.1% FS 0.01% FS dbar
Oxygen 0-60° | 0-120% 0.2 mg/I
Chlorophyll fluorescence 0.2% FS 0.04% FS ua/l EX: 470 EM: 695
Turbidity 0-25 |01 0.04% FS NTU 700

Table 4: WET Labs WQM Specifications

5.2.1 Instrument Configuration and Sampling Rates

The constraints on the WQM data monitoring capacity are power, memory, biofouling and the
capability to resist the effects of this contamination. These WQMSs anticipated performance in terms
of these constraints and the associated deployment duration are detailed in Table 5. As these are
estimates only, WET Labs recommends the figures be reduced by 20% for planning purposes.

The instrument has been designed to reduce the effects of biofouling using various mechanisms:

e the use of copper in the construction of the housing

o the inclusion of a mechanical wiper to remove debris from optical sensors

e the exclusion of light in the sample chambers

e the use of TBT antifouling collars near intakes

e the incorporation of a Bleach injection system (BLIS).

The BLIS mechanism utilises a bleach reservoir from which small amounts are periodically injected
into the sample chamber. The deployment duration of the WQM is, to an extent, dependent on the
supply of the bleach, however at the maximum injection rate of once per hour, this is not a constraint
for the proposed NSW IMOS deployments.

Burst interval Samples per | Power consumption Memory BLIS (28ul/hr)
(min) burst (amp/hr per month)
5 20 11.7 >1 year 220 days
5 40 17.0 >1 year 220 days
15 20 3.9 >1 year 220 days
15* 40 5.7 >1 year 220 days
30 20 2.1 >1 year 220 days
30 40 3.0 >1 year 220 days

Assumes 15°C water temperature

Table 5: WET Labs WQM sampling configuration and instrument capacity. * Preferred option.
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WET Labs advise that even at the five-minute burst interval, memory and battery power will not
present an effective sampling constraint. The instrument has 1GB of memory and battery packs are
available in 40 amp/hour and 20 amp/hour capacities.

Any concern about the capability of the WQM to maintain performance would involve the anti-
biofouling mechanisms and this would only relate to the 5-minute sampling regime. There is no
experience with this sampling regime and any concern would relate to the effectiveness of the
solutions in the chambers to provide effective deterrent to biofouling. Whilst the injection of bleach
provides a very powerful dose of biofoulant, it does so once an hour maximum giving effective
exposure for less than 5 minutes each hour at this sampling rate. Similarly the TBT collars rely on
gradual diffusion into the chamber and residence time to be effective. Regular flushing will dilute the
concentration and effectiveness.

5.3 Water Temperature

SIMS proposes measurement of temperature through the water column on all moorings and
recommends the Aquatech AqualLogger 520T Standard Temperature Logger for this purpose.
Additional Aquatech Temperature/Pressure loggers, AquaLogger 520PT, will be incorporated at the
top, middle and bottom of all risers to determine mooring layover. Where the mooring incorporates a
WQM with the ability to measure water pressure, as part of the vertical array, we would propose the
addition of an Aqualogger to preserve measurement consistency. Potential variations in time base
and response time between instruments would warrant this precaution to ensure consistent
temperature data.

The decision to use the Aquatech loggers is based on the fact that they are small, have acceptable
accuracy, response time, memory and battery duration for the task and they are half the price of the
alternative SeaBird SBE39 Temperature Recorder. The loggers have been used extensively on
moorings deployed in the Sydney coastal region over the last couple of years. Three such moorings
have been very similar in concept to the installations proposed by SIMS and have been monitoring
similar coastal processes to that proposed by the IMOS network. Peter Tate (Sydney Water) has been
the end user of this data and was involved in the selection of the AqualLoggers. His endorsement of
these instruments for incorporation in the New South Wales IMOS moorings has given significant
confidence to their selection. The loggers have the following specification.

Temperature accuracy +0.05°C
Temperature resolution <0.0015°C
Time constant < 5 seconds

<0.2% full scale
< 0.005% full scale

Pressure accuracy
Pressure resolution

Memory 250Kk or 500k
Communication Inductive

Sampling rate

512Hz to 30 seconds

Burst sampling

1 — 255 seconds or 1 — 255 minutes

Burst averaging

Yes, to single data point

Power

Lithium AA

Table 6: AquaLogger 520 Specifications

5.3.1 Instrument Configuration and Sampling Rates

The loggers have the ability to burst sample at a maximum rate of 512 Hz and the stated accuracy is
based on the average of sixteen samples. In order to obtain reliable data, it would be necessary to
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obtain a minimum of five samples per burst. The standard 520T logger with 250kB memory will have
a memory duration of less than one month so the 512kB option is essential. As the 520PT has an
additional channel for pressure recording, memory overheads are additional the IMb memory option
is also required to provide conservative logging capacity.

These capabilities and configuration options are summarised below.

Aqualoggen Burstinterval | Samples | Memory | Memory duration Battery
Model (min) per burst | option capacity
512 T 5 10 512kB 56 days > 1 year
512 T* 5 5 512kB 82 days > 1 year

512 PT* 5 10 1MB 70 days > 1 year
512 PT 5 5 1MB 113 days > 1 year

Table 7: AquaLogger 520T (temperature) and 520PT (pressure and temperature) Sampling
Configuration and Capacity. * Indicates preferred options.

5.4 Acoustic Release

The acoustic releases are essential for the retrieval of the mooring system. As discussed, the initial
mooring deployments will be sub-surface configurations to negate the necessity of a surface
component. This methodology will be reliant on the use of acoustic releases to facilitate mooring
recovery. The view from users associated with SIMS suggests that the EdgeTech Cart (Coastal
Acoustic Release Transponder) is the preferred release model with a proven reliable performance
record in various locations throughout Australia and the Pacific. Given the degree of experience by
these users and the CSIRO, SIMS would advocate its incorporation into the proposed mooring design.

The proposed mooring design will be reliant on the CART releasing a retrieval line with which to
recover the mooring package rather that releasing the package itself. This will enable all components
to be recovered in particular the ballasted ADCP frame which will be returned to the sea bed with the
exchanged instruments (Figures 6 to 10).

6 Deployment Schedule

The Sydney 100m mooring (SYD100) site has been chosen as the initial NSW IMOS deployment as
it represents the NSW National Reference Mooring. Assessment of the performance of the WQMs in
this environment is also of importance in determining their incorporation in other NSW IMOS
installations in the future. It is anticipated this mooring will be deployed by July 2008.

Following this deployment will be the SYD140 mooring. As it remains an aspiration of NSW IMOS
to ultimately install a real time surface buoy-dependent system at this location, assessment of the
water velocity regime is of importance. This together with the convenient location to Sydney has
determined SYD140 as the second priority. Purchase of significant instrumentation for both moorings
commenced in March 2008.

Additional instrument purchases will be made to facilitate the establishment of the Coffs Harbour
moorings when additional funds becoming available in July 2008 (FY 2008/2009 Budget), CH 70 and
CH100. It is anticipated that these moorings could then be deployed in September/October 2008.
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The final south coast mooring will be deployed following allocation of funds for the financial year
2009/2010. It is the intention of SIMS to complete the network by December 2009, with the potential
to then begin upgrading to real time data acquisition, if environmental conditions prove suitable and
funds are available.

7 Mooring Service and Retrieval Plan

7.1 Installation and Service Schedule

As outlined above, the establishment of the mooring network will be undertaken over eighteen
months with the intention of a complete network near the end of 2009. During this period, initial
establishment followed by routine servicing will be undertaken. The sequence of site establishment
has been determined with regard to the priorities of NSW IMOS and funding availability. The
sequence of site services has been established with regard to the equipment rotation methodology.
Obviously environmental conditions will interfere with this schedule hence the necessity to have
redundant equipment resources to facilitate sequential services. A conceptual schedule for these
works is presented in Figure 11.

7.2 Mooring Establishment and Service Budget

As discussed above, the initial establishment period will take place over eighteen months and three
financial years beginning with ‘2007/2008” and concluding in ‘2009/2010°. During this period, site
establishment costs will be incurred together with subsequent routine site service costs. This will
produce a reasonably consistent expenditure schedule. These details can be found in the NSW IMOS
Moorings Sub-Facility Procurement Plan. This expenditure is based on assumptions regarding the
amount of time to undertake each component and will ultimately be determined by the organisation
undertaking those tasks.

In addition to the costs outlined above, additional capital expenditure will be incurred and is discussed
further in the NSW IMOS Procurement Plan. The total budget will be the sum of both where the
capital expenditure is staged as determined by funding availability.

8 Instrument Management and Calibration

8.1 ADCP instruments

Calibration of an ADCP is normally not necessary as long as the instrument satisfies the internal
diagnostic assessment routinely conducted prior to any deployment. Considering the “in water’ time
for these instruments, an assessment and examination by the manufacturer should be conducted about
every two to three years.

For IMOS deployments where internal battery packs are used, a routine calibration of the fluxgate
compass must be conducted to remove any residual magnetic effect of the battery pack even though it
has been degaussed. This is standard practice and is provided for with the instrument software.
Consideration should be given to the environment where this calibration is undertaken to avoid
external magnetic influence (power sources, steel structures etc). Consideration should also be given
to the presence of any external magnetic influence on the deployment platform (external battery
packs, ferrous material etc).
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8.2 Water Quality Instruments

As the initial water quality instruments will be installed as part of the National Network, the service
methodology will be consistent with that adopted by the rest of the network. It is anticipated that this
would require oxygen and conductivity sensors recalibration following each service, against either
standard solutions or a precision calibrated instrument. The remaining sensors are either more robust
and could routinely be checked by comparison with a standard instrument or cannot be routinely
calibrated, e.g. PAR and Chl-a. It is recommended that these instruments undergo an annual supplier
recalibration.

8.3 Temperature Loggers
The experience with these loggers indicates a reliable and stable temperature measurement capability
with an annual factory service that would include battery replacement.

9 Data Management

9.1 Quality Assurance

9.1.1 Standard Operating Procedures

It would be an expectation of SIMS that any moorings work undertaken by an external contractor, be
conducted in accordance with that contractors QA certification in terms of the Australian/New
Zealand Standard AS/NZS 1S09001.

Any contractor will have Standard Operating Procedures (SOP) for all significant steps in the data
acquisition process to assure proper, adequate and consistent preparation of all aspects of the mooring
and instrumentation deployment and maintenance process. This will include, but not be limited to the
following:

mooring assembly

instrument preparation

instrument setup and initialisation
mooring deployment

mooring recovery

instrument download and demobilisation
instrument calibration/confirmation.

The SOPs and associated documentation will be formalised and archived in accordance with the
operator’s stated QA procedure.

Some independent quality status check should be made to enable a comparison with the in situ data.
While it is not possible to provide this check with the ADCP, it is with temperature and water quality
data. Prior to and following mooring exchange, CTD profiles should be undertaken for all parameters
measured on the in situ mooring. The CTD should be of equal performance to the in situ
instrumentation. This instrument should in calibration or as a minimum be documented to have sensor
performance within agreed criteria by comparison with a know reference instrument.

These procedures will ensure that consistent practice is maintained in order to reduce any oversight
that could jeopardise data and/or instrument recovery.
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9.2 Quality Control

Once any instrument has been successfully recovered, the integrity of recorded data must be
preserved. Relevant SOPs will dictate the process to preserve the raw data. They will also dictate the
process that will convert the raw data to a specified format, containing data that, by agreement, is
reliable. This process will include, but not be limited to the following:

appropriate archival of raw data

conversion of the raw data to ASCII if necessary by standard procedure

use of agreed data processing methodology

flag as bad missing or blank data records

flag bad data as determined by the instrument, e.g. bad ADCP data

flag as bad, data where any component has been determined as bad by the instrument

flag data as bad where it exceeds agreed thresholds, e.g. velocity magnitude, velocity error etc.
filter data to comply with agreed limits e.g. last ADCP bin near surface

confirmation of data record timing and consistency

visual presentation of the recorded data to permit examination for remaining abnormalities
presentation of processed data in agreed format

appropriate archival of the processed data.

The QC process will also ensure the identity of the data and its context is preserved. This will include
but not be limited to the addition of relevant Metadata to the data file.

10 In Kind Data Contribution

Our NSW IMOS Co-Investigators, Sydney water and Manly Hydraulics Laboratory have offered
access to their data (historic and future) as an in kind contribution to IMOS. This data will be made
accessible through EMII subject to the requirements and conditions of our partners. It is our intention
that future data will be made available in IMOS compatible formats.

11 Risk Management

11.1 Loss of Data

The implementation of the QA procedures, outlined above, should minimise data loss due to routine
operational errors. The deployment and retrieval of these installations is a complex undertaking with
many components and procedures, any of which can potentially jeopardise the normal data recovery
process. Formalising the preparatory and post recovery processes by way of documented process and
procedures will mitigate these potential errors and oversights.

The risk of data loss can also be mitigated by appropriate instrument and equipment service. This
should also be formalised with associated documentation. Data loss experienced after these
precautions will be due to misadventure and beyond control.

Loss of an in situ installation will result in the loss of data already recorded. It will also result in the
loss of data until a replacement installation is deployed. Protection against this risk is discussed in
Section 11. In order to minimise the data loss resulting from a mooring failure, a replacement
system/components must be available and not dependant on long term delivery. This would require
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