Introduction
Auckland Council wishes to install a tide gauge system on the Weiti Boat Club wharf.
Auckland Council visited the Weiti Boat Club wharf on the 27th Feb 2017 to visually
assess the boat club’s wharf structure. The wharf ticked all of the boxes in respect to its
suitability as a potential site for a tide gauge. There were also a number of advantages
your structure has over other structures in the area, which are: security, mains power
and having water under the wharf during all stages of the tide. All of which are important
variables in selecting a good site.
There are some benefits for the Weiti Boat Club in regards to the installation of a tide
gauge at the wharf. The tide gauge data will be live (10min updates) and will be made
available to the boat club and its members. The data can be viewed via the internet, so
members can look at it via their computer or phone. Also the tide data will be directly
applicable to your boat club and provide real data on tide levels therefore the club will
not have to rely on the modelled tide estimates provided by other parties.

The tide gauge would consist of a water level sensor, an attachment bracket (if this
designed is the prepared design) and a secure logger box. Images of these
components are presented below.
This letter is intended to provide specific design and installation details to the Weiti
Boat Club to facilitate a discussion in respect to agreeing upon the installation design
and placement of the tide gauge on the wharf.

Background
An accurate understanding of tidal ranges across the region is required by Auckland
Council to inform a range of assessments and decision making, including:
•
•
•
•
•

Design water levels for coastal engineering design;
Increased tidal levels from storm surge and ongoing sea-level rise;
Design of appropriate habitable floor levels;
Contributing to the LINZ New Zealand Vertical Datum 2016; and.
Joint probability assessments of coastal inundation and catchment flooding.

The above are intrinsically related to the understanding and implications of coastal
inundation risk. This is considered to be one of the most significant hazards facing
the Auckland Region and presents a further increasing risk over time with sea-level
rise. A range of factors contribute to extreme water levels; astronomic tides, storm
surge, monthly mean sea level, climate change effects and, tsunami. However, in
New Zealand, astronomical tides have the largest influence on sea-level (Stephens,
2013). As a result, it is fundamental that Auckland Council develops a robust tidal
dataset at key strategic locations around our coastline.

Rationale
In 2013, Auckland Council Civil Defence Emergency Management commissioned
NIWA to determine extreme water levels around the Auckland coast and map the
associated extent of inundation. This was further refined by Auckland Council
Coastal Management Services with NIWA and DHI in 2016 for the
Parakai/Helensville region and a number of the small estuaries on the east coast.
Overall, the mapping provides Auckland Council with an appreciation of coastal
inundation risk across the region under a range of coastal storm surge, wave set-up
and sea-level rise scenarios as required under the RMA and NZCPS. The gauge
records are crucial because they enable extreme sea-level analyses to be made,
founded on actual sea-level measurements. These are then used to validate extreme
sea-level estimates based on modelled data. However, an understanding of extreme
sea-level is needed throughout the Auckland region. These levels change with
location as the coastal dynamics (including tide, storm surges and wave set-up) vary
with the local environment. As a result, hydrodynamic models are used to determine
extreme sea-level across the Auckland coast and sea-level components were
calculated differently for three different physical coastal environments:
•
•
•

Major Harbours;
Open Coast; and
Small east coast harbours and estuaries.

The varied approaches have highlighted the need for developing a wider network of
tide gauges in the Auckland Region. This particularly relates to the small east coast
estuaries where storm tides were not modelled dynamically and elevations were
based on storm tide calculations at their entrance and scaled with distance inland
given the limited amount of sea-level data available at these locations. As a result,
there are opportunities to improve our understanding of coastal inundation in these
areas through establishment of a long term dataset going forward.
As previously noted, the 2013 regional coastal inundation mapping was originally
commissioned by CDEM for emergency management purposes, communicating the
areas potentially exposed to inundation in the present day and over time.
Following its release, the mapping and associated extreme water levels have been
applied within the development of Auckland Council’s Unitary Plan. The mapping is
used to identify land potentially exposed to coastal hazards, currently within a control
layer of the Decision Version of the Plan. The associated report is also applied within
the plan to ensure the design of appropriate habitable floor levels for any
development identified within this area.
Equipment to be installed

There is a generic ‘tide gauge’ set up that requires installation at each site. This
consists of:
•
•
•

VegaPuls WL61, a radar based water level sensor;
AquiStar PT12-BV Barometric/Vacuum sensor and
IQuest IRIS 350FX Wireless data logger and modem.

Specifications for the above instrumentation are provided in Appendix A.
There will be site specific installation needs to facilitate completion. However
Auckland Council envisions the need to also install
•
•
•
•
•

secure metal boxes to contain data loggers, telemetry, solar power and
batteries,
solar panel – where mains power is not easily accessible
plastic conduit, mounting saddles and attachments to run cables from the
sensors to the data loggers
mounting bracket to secure the VegaPuls WL61 (water level sensor) to the
structure. The exact location will be determined with the Weiti Boat club.
staff gauge to validate data collected by the water level sensor

Proposed sites
Tide gauge are to be installed at six sites (Omaha, Weiti River, Panmure, Hingaia,
Waiapa, Helensville) and maintained by Auckland Council over the course of a
minimum of 5 years. These tide gauges will complement the currently installed
gauges at Port of Auckland and the Onehunga wharf (Manukau Harbour).

Figure 1. Regional coverage of proposed and existing tide gauges, yellow pins =
proposed sites, red pins = existing tide gauges.

Weiti Boat Club wharf
Auckland Council proposes to install a tide gauge on the wharf of the Weiti Boat
Club.
The Weiti Boat club wharf is located in an area where long term consistent water
level data are lacking or have minimal coverage. The installation of a tide gauge at
this location will provide the required data to inform all of the issues outlined in
above. The wharf at this site facilitates the installation of a tide gauge by providing a
permanent fixed structure; water is present the wharf at all stages of the tide, ease of
access and good security.
The details of the installation of the tide gauge are still to be discussed with the Weiti
Boat Club, however in general it was agreed that the tide gauge could be located

near the end of the wharf adjacent to the walkway which extends to the floating
pontoon.
Auckland Council requests the permission to install
•
•
•
•

•

secure metal logger box to contain data loggers, telemetry and circuitry
solar panel – where mains power is not easily accessible
plastic conduit, mounting saddles and attachments to run cables from the
sensors to the data loggers
either
a mounting bracket to secure the VegaPuls WL61 (water level sensor)
to the structure or
a look through install which utilises a hole cut through the wharf deck
staff gauge to validate data collected by the water level sensor

Below are graphics that display proposed position of the metal logger box (Fig 2),
and two proposed options for the placement of the water level sensor (Fig 3 and 4).
Only one option is needed, but two options are presented for the Weiti Boat Club’s
consideration. Also requested is the installation of a staff gauge to calibrate and
ground truth the data collected form the water level sensor (see Fig 5 for picture of a
staff gauge) and access to main power. If connecting to the main power is not
acceptable the installation of a solar panel is required.
To facilitate the discussion we propose some of the following options for the types of
material to construct the attachment.
1. A “look-through” install is proposed where a hole (maximum diameter 120 mm) is
cut through the decking (see Fig 3) of the wharf. The water level sensor then “looksthrough” the hole and is secured to the surrounding decking using a stainless steel
flange adapter (see figure 6 for details of the adapter). The flange will be secured to
the deck using 8 x M6 x 50mm coach screws (SS 316). This type of install will be
hidden with the placement of the metal box over the water level sensor. This design
has advantages in that there are no attachments hanging off the side of the wharf
and will not hinder daily wharf operations.
2. The second attachment design is a bracket that slides under the toe-kick edge
barrier of the wharf deck. Figure 4A and 4B show the position of the white toe-kick
and bracket design placed under the toe-kick. The bracket is to be fabricated from
galvanised square tube. The main arm (40 x 40 x 400 mm long) will have two
support arms (40 x 40 x 450 mm long). All three arms are to be welded to equal
angle (75 x 75 x 5 x 500 mm (L)) galvanised plate which will be slightly lower than
the top of the white toe kick. The bracket will be secured to the wharf deck using 3 x

8mm x 75mm galvanised coach screws. The water level sensor and bracket arms
will extend ~300mm off the side of the wharf.

Figure 2. Shows relative position and proportions of the metal logger box proposed
to be installed near the end of the wharf. The orientation of the box can be turned so
to occupy less deck space.

Figure 3. Shows proposed position for a “look-through” installation (blue and red
circle, 120 mm diameter). The metal logger box will be placed over the hole as
displayed in Fig 2 above.
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Figure 4. Photo A shows the position of the white toe-kick edging of the wharf while
photo B is a render of the proposed attachment bracket placed under the white toekick. The water level sensor is suspended off the edge of the wharf with a clear line
of sight of the water.

Staff gauge
Auckland Council also seeks permission to install a staff gauge. A staff gauge is
necessary to validate the readings collected via the water level sensor. This will
allow Auckland Council to have greater confidence in the data collected in respect to
water levels.
The staff gauge is basically a ruler that we propose to attach to a wharf pile (see Fig
5A and 5B). The staff gauge needs to be in a location that the gauge can be easily
observed to take visual readings, will not be damaged during the operational
activities associated with the wharf and can be scrubbed cleaned of marine fouling
on occasion.
We proposed the gauge to be installed against one of the piles where the water level
sensor is to be installed. The staff gauge will be screwed to the wharf pile using
stainless (316) 8 x 50mm CSK square screws.
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Figure 5. Staff gauge design (photo A) and suggested placement of a staff gauge on
wharf pile (photo B).

The water level sensor
The sensor is relatively small piece of equipment (see Figure 6) and weighs
approximately 3 kgs. The installation specification requires the senor be place at
least 200mm away from any object that may interrupt the emitted radar pulse and its
return from the water’s surface. Of the above materials described, all are capable of

holding and securing the water level sensor to the wharf and have been specified to
allow at least a 200mm clearance.

Figure 6. Images of the water level sensor with associated dimensions.

Electrical supply
The water level sensor will need an electrical supply. There are two options for
electricity access:
1. Direct access to the electrical supply on the wharf
2. Solar supply and installation of solar panel and associated wires
The first option requires the additional permission of the Weiti Boat Club. Electrical
usage of the tide gauge is estimated to be $1 - $1.50 per week. Electrical installation
and associated installation will need to be undertaken by a certified electrician and

the installation costs will be Auckland Council’s responsibility. We proposed to tap
into the main supply from the power outlet displayed in Figure 7.

Figure 7. Power outlet adjacent to floating pontoon walkway
The second option requires the installation of a solar panel on a pole in close
proximity to the logger box. The solar panel will power the entire installation by
charging batteries contained within the secure logger box. The solar panel could be
attached to the upper portion of the lamp post which supports the no swimming, no
fishing, and no smoking sign.

Secure logger box design
The logger box will be installed to house data loggers, communications
componentry, batteries and power converters and supply (see Fig 8 for dimensions
of the logger box). The logger box will be placed near the southern end of the wharf
(see Fig 2). The logger boxes will be a small MK3 Montrose box. Further details and
dimensions are provided in Appendix A. The logger box will need secured to the
decking of the wharf using 4 x 8mm x 75mm galvanised coach screws.
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Figure 8. Montrose secure logger box with external dimensions
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