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Foreword

Section 3(c) of the Cadastral Survey Act 2002 defines a purpose of the Act to:

provide for a national geodetic system and a national survey control systemto be
mai ntained.

These specifications form part of a set of speaiions developed by the National
Geodetic Office, Land Information New Zealand, tontibute to achieving this
purpose. They relate to the provision of geodeatictiol maintenance to support the
geodetic programme as required by the Cadastrakguict 2002 sec 7(1)(a) and (b).
This specification is a major revision of the pms Geodetic Physical Network
specification, version 1.13 published in Novem20&

Related Standards, Specifications

Standard for tiers, classes and orders of LINZ ddtiNZS25006 (21
September 2009)

Standard for the New Zealand survey control systdriNZS25003 (21
September 2009)

Guideline for the provision and maintenance ofNlesv Zealand survey
control system — LINZG25704 (21 September 2009)

Specifications for Geodetic Control Survey Versibh: National Geodetic
Office 2010

Specifications for Post-Earthquake Precise Levgind GNSS Survey
Version 1.0: National Geodetic Office 2010

Specifications for Geodetic Contract Deliverablession 1.5: National
Geodetic Office 2010

Rules for Cadastral Survey 2010 - LINZS65000 (24/12@10)

Version 2.0 | Released 31 July 2007

Version 2.1 | Section 1 “Introduction” simplified to remove redeices to separate

geodetic networks.

Version 2.2 | Minor updates to section 1.3, 4.2.4, and 4.2.6

Version 2.3 | Section 1.3. Update photo requirements.

Section 3. Additional section added on preservingaak and section
3.10 amended.

Section 4. New section added on trig station infttron plates

Version 2.4 | Section 1.4. New section added giving details oémglspecialist

National Geodetic Office Version 2.5
Land Information New Zealand 12 May 2010
© Crown Copyright GSY-S15-03-06/274



maintenance items can be obtained

Version 2.5

This document is now prepared and maintained bWttenal
Geodetic Office, Land Information New Zealand.

Section 1.1. Additional requirement to inform lamaher/occupier of
site visit

Section 2.1. Revised site selection criteria

Section 2.2. Revised site maintenance requirements

Section 3.2. Change in requirements for the iregtah of
identification plaques

Section 3.3.1. Additional section outlining 5th eranark
requirements

Section 3.5. Additional paragraph referring to éadgameter tubes.

Section 3.10 New service of Offsetting of an ExigtLow Order
Geodetic Mark

Section 4.3.1 Additional section outlining speations for Repairs
for Safety.

Section 5 Additional section added outlining speatfons for
Inventory Service

Version 2.6

Section 1.3 Clarified requirements for after photos

Section 3.2 Clarified circumstances in which amplBque should be
installed

Section 3.3.3 New section outlining requirements@w precise-
levelling benchmarks

Section 5 Added requirement to capture NZGD2000dinates for
low-order marks

Chief Geodesist
National Geodetic Office

Land Information NZ
P O Box 5501

Wellington

Phone:
Fax:
Internet

0-4-460 0110

0-4-460 0112
http://www.linz.govt.nz/

National Geodetic Office Version 2.6
Land Information New Zealand 24 November 2010

© Crown Copyright
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SPECIFICATIONS FOR GEODETIC PHYSICAL NETWORK

1 Introduction

This specification covers the provision of the pbgbk network and maintenance
requirements for the New Zealand Geodetic Datum02(00ZGD2000) geodetic
marks. The survey requirements for the networkcavered in the Specifications for
Geodetic Control Survey.

1.1 Permission to Access a Site

Permission to enter private land should be obtafreed the landowner/occupier prior
to any access to the site. If after reasonablengtte the landowner/occupier is unable
to be contacted prior to the work commencing, tharmactor is required to leave their
contact details so that the landowner/occupienfrined of the site access. Details of
the land owner/occupier may be available on theoRepf Maintenance Work
Completed or Required report supplied by the NatlioBeodetic Office or the
Geodetic Database. Any maintenance work undertakethe site, mark, beacon and
other protection structure, including site and vatien clearance, should be done in
consultation with the landowner/occupier.

Contractors must be fully aware of their respoitiiés and obligations under the
Health and Safety in Employment Act 1992. Sites,rksiabeacons and other
protection structures shall be left in a respeetalnld safe state.

1.2 Notification of Work Being Undertaken

The National Geodetic Office shall be notified afavork that is likely to affect users
of the site, mark and/or beacon being maintainathduhe course of the work, e.g.
beacon removal for a period while repairs are edrout.

Note: If a beacon isremoved from a mark it should be laid on its side to avoid
possible confusion if observed to while removed fromits correct position.

1.3 Before and After Photographs

For each site visited and/or maintained photograpédo be taken of the mark and
site prior to commencement of any maintenance \@artkagain upon completion of
any maintenance work. These photos must clearhy $he work undertaken.

The following photos are required after maintenamoek has been completed:

a) A Mark Photo. This must clearly show the mark amel material in which it is
installed. It must show any maintenance carriedoouhe mark.

National Geodetic Office Version 2.5
Land Information New Zealand 5 May 2010
© Crown Copyright GSY-S15-03-06/274
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b) A Site Photo. This must clearly show the mark itatien to its immediate
surroundings, including any protection structurds. must show any
maintenance carried out on the site.

c) An Extended Site Photo. This must show a wider vawhe site and its
surroundings, including features which may helpldcate the mark in the
future. It must also contain enough informatiorcémvey the suitability of the
mark for terrestrial or GNSS observations. Where thark would not
otherwise be clearly visible in the photo, an itesuch as a road cone) should
be placed over the mark to identify its location.

In all photos, care must be taken not to includentvers of the public, or anything
else that could compromise an individual’s privdmyaring in mind that the
photograph will be made available over the intemet public database.

1.4 Obtaining Specialist Maintenance Items

If unable to be supplied by the Contractor, anyZidpecific maintenance items (such
as beacons and cast iron covers) may be obtaiaedthe following supplier:

Mark Dunnett

Survey Services Hawkes Bay Ltd
PO Box 3028

NAPIER

Ph: 06 844 4354
Fax: 06 844 4346
Email: mark@surveyhb.co.nz

National Geodetic Office Version 2.6
Land Information New Zealand 24 November 2010
© Crown Copyright GSY-S15-03-06/274



Specifications for Geodetic Physical Network Page 6

2 Geodetic Mark Sites

2.1 Selection Criteria for a New Site

When selecting a new geodetic mark site the Cowtrahall carefully consider and
report on the following criteria:

1. Site Suitability: Marks shall be sited in a manner so that theylmamrasily
located and occupied.

2. Site PermanenceCare must be taken to ensure the permanenceoatidued
availability of sites for at least 50 years. Thenpanence of the proposed mark
is to be assessed with regards to the locationtibfias above and below
ground level and, where appropriate, in consultatsth Local Authorities
and Service Agencies.

3. Site Stability: The Contractor shall confirm by inspection thag thark is
stable both as to structure and surrounding grofindark is considered stable
if, in the course of normal survey activities, @&ntiot be moved by more that
5mm. Each site shall be assessed taking into attoem

order of the geodetic survey mark;

soil or rock type in which it is to be constructed

ground slope;

impact of possible vegetation growth;

development possibilities of the surrounding area,;

physical form of the mark itself.

4. Access: Each site selected shall have unrestricted acgekss otherwise
agreed by the National Geodetic Office.

5. Safety of Site Sites should be selected considering the prdityicand safety
of occupying the site and the safety to the putflian unoccupied site. Factors
to be considered are proximity to vehicular trafiod other known and
potential hazards. Marks in live traffic lanes aexer appropriate.

The following criteria shall apply only where priaeible:

6. Sky Visibility : Each mark shall have at least 80% clear visybdibove 15
degrees and ideally be clear of obstructions ald@velegrees elevation. The
impact of possible vegetation growth around the and on the horizon shall
also be taken into account.

7. Presence of Obstacle€Each mark should be at least 20 m (and preferfably
m) clear of obstacles such as fences, buildingsradio masts that may cause
multipath problems.

National Geodetic Office Version 2.6
Land Information New Zealand 24 November 2010
© Crown Copyright GSY-S15-03-06/274
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8. Usability of Site: It is desirable that marks have inter-visibilityat least two
other geodetic marks sufficient to allow practieplplication by those using
conventional survey.

2.2  Site Maintenance

Access to and the area surrounding a mark shatldaged to facilitate the safe and
efficient use of that mark. If the mark is beacqnezfjetation shall be cleared so that
it can be clearly viewed from the surrounding ar€ansultation with the land
owner/occupier is required prior to any site cleagabeing carried out.

The following work shall be undertaken:

1. Clear Tall Plants: Ideally all tall plants (including trees) sha# bleared from
the site so that it is clear of all obstructionattmay restrict visibility both to
and from the site.

2. Clear Vegetation All scrub like vegetation which impedes accesssability
of a proposed or existing site, shall be clearethfwithin a one metre radius
of the site and its protection structure

3. Spray Vegetation Vegetation such as blackberry, gorse and grdsaofi
farmland) shall be sprayed within a one metre diua proposed or existing
mark position and its protection structure so thgtowth is impeded.

2.3 Disposal of Unwanted Material

Any beacons, protection structures or parts thettesmf have been replaced are to be
removed from sites and disposed of in an environatignfriendly manner. Other
debris such as cleared plants and vegetation atalated material that cannot be left
in a safe and tidy manner on or near the site (stiscin urban areas) must also be
removed and disposed of in an environmentally éigmanner.

National Geodetic Office Version 2.6
Land Information New Zealand 24 November 2010
© Crown Copyright GSY-S15-03-06/274
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3  Ground Marking

The appearance of a mark and its site shall be &y the work carried out to a
professional standard.

3.1 Mark Stability

The permanence, stability, and resistance to darnhgeodetic survey marks shall
reflect their geodetic network purpose and ordemafk. Whether a mark is new or
existing, the requirements for permanence and lgjabre the same as detailed in
Section 2.1.

3.2 Identification Plagues

Bronze identification plaques engraved to cleatpvs the mark’s four-character
geodetic code shall be installed:

- For all 4" order and higher NZGD2000 marks
- For all 3 order and higher NZGD1949 marks

If the mark is in an urban area and is flush wishsurround such as a footpath and has
no protective cast iron cover, then an identifmafplague need not be placed.

Note that any non-conforming plaques shall be removed only if their removal will not
damage or disturb the mark.

The plaque shall be firmly secured to a concretlrcaround the mark, to a stable
rock or permanent structure in close proximity. (Ww&hin 0.5m) to the mark, so as to
render it difficult to remove.

The plaque shall be cast in the form shown in Figith outside base dimension of
112mm by 63mm. The wording shall conform to thatveh in Fig 1.

LAND INFORMATION NEW ZEALAND
TOITU TE WHENUA

GEODETIC SURVEY MARK
HE TOHU KAIRURI

GEODETIC CODE:

Figure 1: Identification Bronze Plaque

National Geodetic Office Version 2.6
Land Information New Zealand 24 November 2010
© Crown Copyright GSY-S15-03-06/274
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3.3 Establishing a New Ground Mark

New ground marks shall conform to the following @peations:

3.3.1  5thorder marks

All new 5" order marks must be a bronze (mushroom) plagquessnit is
unreasonable to do so, in which case a stainless@n shall be installed.

Bronze (mushroom) plaque Marks shall consist of a Bronze
Mushroom plaque installed flush in a solid strueftsuch as concrete
(eg berm, kerb or footpath). Where possible thegqyeashould be
stamped with the mark’s 4 character geodetic code.

Stainless steel pin Marks shall consist of a stainless steel pin
(minimal 12mm diameter) grouted into a structurehsas solid rock or
concrete (eg berm, kerb or footpath)

3.3.2  Marks 4th order or higher

1. Marks shall consist of a 12 or 22mm stainless gp@elgrouted into

solid rock where available else a 22mm stainlessl gbin set in a
stable concrete block.

The concrete block shall measure at least 0.89n35mx 0.5m and
be covered by a cast iron protective box and leg (s1ark protection
structures Figs 5 and 6) placed below or flush withground so as not
to be a hazard unless there is another form ottstre protecting the
mark such as a beacon.

333  Precise Levellng Benchmarks

1. Marks shall consist of a 12 or 22mm stainless gp@elgrouted into

solid rock or an existing concrete structure (sasta culvert or bridge
abutment) where available. If no existing solidusture is available, a
22mm stainless steel pin shall set in a stable rebedlock. An ID
plaque shall be installed (see Section 3.2).

The concrete block shall measure at least 0.890B85mx 0.5m and
be covered by a cast iron protective box and leg (s1ark protection
structures Figs 5 and 6) placed below or flush withground so as not
to be a hazard. An ID plaque shall be installe@ Gection 3.2).

National Geodetic Office Version 2.6
Land Information New Zealand 24 November 2010
© Crown Copyright GSY-S15-03-06/274
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3.4  Replace an Existing Mark

A replacement mark shall conform to the followinpgsifications:

1. Where an existing geodetic mark is to be repladedhall be offset (if
necessary) and then removed. A new mark shall talied so that the new
mark is placed both horizontally and verticallywighin 3 mm of the position
of the existing mark

2. The new ground mark shall comply with the requirateen section 3.3.

3. If the replacement mark cannot be placed in theesposition (i.e. within
3mm) it shall be regarded as a new mark, be renaanddallocated a new
geodetic code. Contract deliverables are requimethdth the replaced and the
new mark and details as to why given in the Maiatee (Contract) Report.

3.5  Upgrade an Existing Ground Mark

When maintenance work or upgrading a mark is croet on, or is affecting an
existing mark, care shall be taken to ensure tatekisting mark does not have its
position altered either horizontally or verticalliya mark is damaged or destroyed and
requires replacement, see section 3.4.

Where an existing large diameter (greater than 2biron tube is in good condition,
the mark shall be upgraded by the installation staanless steel pin inside the tube
using cement or suitable epoxy resin so that theotdhe pin is the same level as the
top of the tube.

3.6  Modify the Height of a Mark

For various reasons, for example when the top pipa is protruding above the
ground or is corroded, the height of a geodetickmaay be physically changed during
the course of maintaining the mark.

Where the height changes by more than 3 mm thewall will apply:

1. A new geodetic code must be assigned to the mddiffrerk and the
replacement mark naming convention will apply (N® 2 is appended to the
original name, or NO 3 replaces NO 2, etc.).

2. Details of the original mark and the modified marie to be included in the
Report of Maintenance Work Completed or Requirdte WMark Details field

National Geodetic Office Version 2.6
Land Information New Zealand 24 November 2010
© Crown Copyright GSY-S15-03-06/274
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for both marks shall reference the physical changade to the mark. The
Mark Physical State code for the original mark sbhalDEST.

3.7  Stabilise a Mark

If a mark can be moved horizontally by more thamr@ or if a new % order mark is
being installed in soil or sand it shall be madebk. When stabilising a mark the
Contractor shall ensure that it does not haveasstipn moved by more than 3 mm in
any direction.

To stabilise a mark that is loose in the ground,raarby vegetation shall be removed
and the ground around the mark shall be compaatedptaced with a more stable

material as required, in a manner that does natirtigshe mark. A concrete collar

shall also be installed around the mark.

3.8  Preserve a Mark

When the top of an iron pipe or tube is protrudabgve the ground and is corroding,
and as long as the height is not altered by moam tBBmm, the tube should be
preserved. A PVC pipe should be placed around tmeoded tube, to a sufficient

depth below ground level to ensure mark stabifigncrete should then be used to
secure the corroded tube within the PVC pipe.

3.9 Offset a Mark (for Reinstatement)

When required, sufficient new marks shall be ihsthiclear of any unstable or
potentially unstable ground so that the mark’s imsiat any future time is known to
within 3 mm both horizontally and vertically. Ddsabf the surveyed offsets shall be
included in the Maintenance (Contract) report sat ihis possible to reinstate the
mark.

3.10  Offset an Existing Low Order Geodetic Mark

An existing low order geodetic mark may be locatead situation where it does not
meet the Compulsory Attributes of the Specificasidor Geodetic Control Survey. In
this case the existing mark may be replaced witheaw mark (not in the same
horizontal and vertical position), if:

the existing geodetic mark is proven reliable
AND

the new mark meets all Compulsory and Desirabltéates of the Specifications for
Geodetic Control Survey

National Geodetic Office Version 2.6
Land Information New Zealand 24 November 2010
© Crown Copyright GSY-S15-03-06/274
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Reliability checks for the existing mark and sureeynections between the new and
existing mark are to be provided

311 Maintain a Bench Mark Protruding Above the Ground

Where the mark being maintained consists of a @eadlock protruding between
10cm and 1m above ground level, the exposed canbtetk is to be painted white.
Prior to painting, all surfaces shall be cleaned Iy brushing down or scraping) to
remove all loose paint, moss, lichen, etc. Markstrpding more than 1m above
ground are considered to be pillars (see Section 4.

3.12  Destroyed or Not Found Marks

If a geodetic mark is found to be destroyed oaitrot be located within a reasonable
time frame (e.g. 15 minutes), the Contractor shptlate the Report of Maintenance
Work Completed or Required and provide detailshef $earch undertaken to locate
the mark in the Maintenance (Contract) Report.

National Geodetic Office Version 2.6
Land Information New Zealand 24 November 2010
© Crown Copyright GSY-S15-03-06/274
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4 Beaconing and Mark Protection

The protection structure shall comply with the sfieations detailed below, unless
otherwise stated by the National Geodetic Officewver where an existing mark
with a 3m or 4m wooden beachas been upgraded to Order 2000, the beacon may be
modified if requested by the National Geodetic €¥fso that it can be easily removed
and accurately replaced over the mark. For thesefsgations a beacon is considered

to be a form of protection structure.

A summary of the protection structure requiremdatsdifferent orders of marks is
contained in Table 1.

Table 1. Standard of mark and protection required for different Order 2000 category marks.

ORDER 2000 0 1 2 3 4 5
MARK TYPE
Pillar and force centring YES| yes | yes | yes | yes | yes

Pin (12 or 22 mm stainless steel pin, brass or | NO | yes | yes| yes yes yep
bronze pin)

PROTECTION STRUCTURE

Beacon NO | yes | yes | yes| yes| yes
Marker Post or Post and Rail Enclosure yeges | yes| yes yes yep
Cast Iron Cover NO | yes | yes| yes yes| yes

IDENTIFICATION
ID Bronze Plaque (next to the mark) ye¥ES | YES|YES| yes | yes
ID Aluminium Plate (on the protection structure) YES | YES | YES | YES | yes | yes

(Note. UPPERCASE bold are mandatory, Lowercase are optional)

Zero order 2000 marks are pillars and no beacanseguired because a continuously
operating GPS receiver will occupy them. A post eaidenclosure is usually required
to protect the mark.

For other order marks one or more of the followstrgictures may be required:
1. 2m metal beacon (note that a 4m beacon may beimsetne instances)
2. marker post
3. post and rail enclosure
4. castiron cover for marks 0.2m or more below groleve!

Unless advised by the National Geodetic Officestxg cadastral marks upgraded to
5th order shall not be maintained.

National Geodetic Office Version 2.6
Land Information New Zealand 24 November 2010
© Crown Copyright GSY-S15-03-06/274
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Where a new protection structure is being installed private land, the
landowner/occupier’'s permission is required prooinistallation.

4.1 Identification Plate

Eachmarkthatis protected by a beacon, marker post, or postahénclosure, shall
have fixed to the protection structure an iderdificn aluminium plate that is
engraved to clearly show the four character geodaeiile of the marklrhe distance to
the mark (to one decimal place of a metre) shakigraved on the plate. Plates are
not required where the mark’s sole form of protactis a cast iron cover. Any
damaged or non-conforming plates shall be remoweldreplaced when maintenance
is undertaken at that mark.

The plate shall be secured to the protection stracis follows:

1. Beacon: on side panel facing usual access.

2. Marker Post: on flat side of post facing the groumark and within the
area painted black.

3. Post and rail: on outside of post or rail closesigual access.
4. Pillar: on side facing usual access and withinaiea painted black.

Identification plates are only to be secured toidteti Geodetic Office property. They
are not to be secured to nearby fences, wallsefposts or power poles.

The aluminium identification plate shall be prefabted in the form shown in Fig 2
with outside dimensions of 100mm by 125mm. The waydshall conform to that
shown in Fig 2.

1

SURVEY MARK

HE TOHU KAIRURI
Geodetic Code:
Ground mark metres from this sign

WARNING: PLEASE KEEP OFF |

_Kia Tdpato : Kaua e tufa
Itis an_oﬂen_ce (1) |_||teriere
With this station

Na fe ture fe fohu kaua e raweke

CONTACT PHONE | |_gnd ;%TU fe
enua

0800 665463 | |nformation

\ RewsZoaland =

Fig 2. Identification Aluminium Plate

National Geodetic Office Version 2.6
Land Information New Zealand 24 November 2010
© Crown Copyright GSY-S15-03-06/274
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4.2  Trig Station Information Plate

Beacons located at sites readily and frequentlgsssble to the general public, shall
have fixed to them an information aluminium platg®aved to describe the purpose
and usage of the beacon and its mark.

The plate shall be secured to the beacon on tleegusidel facing usual access, as long
as the plate is easily readable in this locatibit.i$ not easily readable in this
location, no information plate shall be installed.

Any damaged or non-conforming information platealisbe removed and replaced
when maintenance is undertaken at that mark.

Information plates are only to be secured to LINAey are not to be secured to
nearby fences, walls, fence posts or power poles.

The aluminium information plate shall be prefabtéchin the form shown in Fig 3
with outside dimensions of 150mm by 200mm. The waydshall conform to that
shown in Fig 2.

TRIG STATION

This ‘Trig Beacon’ identifies a geodetic survey mark, which forms
the physical component of New Zealand’s geodetic system. It is
part of a network of ‘Trig Stations’ across New Zealand that serve as
physical reference points.

Land Information New Zealand (LINZ) is responsible for determining
and maintaining the accurate and complete measurements and
location of New Zealand’s physical features. New Zealand’s
geodetic system provides the underlying measurements used in
producing topographic maps and hydrographic charts and is an
essential tool in setting and identifying property boundaries.

New Zealand’s geodetic system is used by:

- surveyors and land professionals

- government departments and local authorities

- utility providers such as power, gas and telecommunications
companies

+ emergency services

- trampers and hikers

. mariners

Further information on Land Information New Zealand and the
Geodetic System can be found at www.linz.govt.nz.

You can also find out about this Trig Beacon by entering its geodetic
code into the geodetic section of the LINZ website.

Land Toitu te

pa—
whenua g ,}.‘

New Zealand Government Information 8
New Zealand =%

Fig 3. Information Aluminium Plate

National Geodetic Office Version 2.6
Land Information New Zealand 24 November 2010
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4.3 Beacons

431  New Two Metre Metal Beacon

The structure is to be a 2m metal beacon such\edsan, Clarke or Gisborne beacon
or equivalent that has approval of the National d&tic Office. The specifications for
a typical two metre beacon are:

National Geodetic Office Version 2.6
Land Information New Zealand 24 November 2010
© Crown Copyright GSY-S15-03-06/274



Specifications for Geodetic Physical Network Page 17

1. All nuts, bolts, screws, washers and ‘U’
bolts to be stainless steel. e

— Vane Panel

. Vane Brace
2. a. Side panels, vane panels and vane

braces to be 22 gauge galvanised iron
sheet metal or stainless steel. e
b. Mast braces to be 12 gauge galvanise(| |t
iron sheet metal. -

c. Mast and rafters to be 20 mm dia
galvanised iron pipes. b
d. Alloy head to be cast aluminium with | ¥.._...
28 mm internal diameter steel tubing
insert.

Mast

FII] —— Head

Side Panel

Mast Brace
(hidden)

— Rafters

3. Astainless steel mast locking pin or other
securing bracket, eg a “U bolt”, is to be e
fixed through the mast immediately above| Lo
the head to prevent the mast rotating and
to hold the mast clear of the ground mark |
The bottom of the mast is to be at least 2(|== 7 %2525 | o/ssomve seacon

mm clear of the top of the ground mark to e ) s 5074
prevent damage to the ground mark.

Figure 3. Two Metre Beacon
4. The beacon is to be anchored by clamping
the rafters to waratahs using a nut and bc*
or a ‘U’ bolt. The waratah is to be driven
firmly into the ground and if necessary a LNut & Boit
concrete collar placed around it but not
the rafter (Fig 4).

L —#fe Form
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5. The height of the top of the alloy head is Concrete

i s
to be apprp_xmately _1.3 m abov_e grou_nd /{\‘\\\/////'h'\%\jﬂif'
level. Significant variance on this requires : Warat
! ah
explanation.

6. Side panels and vane braces are to be
painted white and vane panels painted
black.

7. Anidentification plate is to be securely g{’\‘\;\ ??;/,,
attached to the side panel facing the usuz \}%},’i}f&\\g

direction of access.

_ Figure 4. Details of Footings
8. The centre of the mast is to be located

vertically over the centre of the mark.
4.3.2  Beacon Eccentricity

When maintaining beacons (painting or repairs) #reyto be checked for eccentricity
and any eccentricities greater than 0.01m are ted@ded under Beacon Eccentricity
field in the Report of Maintenance Work CompletedRequired. Offsets with respect
to the ground mark shall be recorded. If any ecaatyt has been found, beacons shall
be centred over the mark where possible.
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4.3.3  Beacon Measurements

Once beacon maintenance is completed, beacon beighto be measured vertically
with respect to the top of the ground mark. Theiealr relationship of the top of the
ground mark with respect to ground level shall &lsameasured.

434  Paint a Beacon

Prior to painting, all surfaces shall be cleaneagl lfg brushing down or scraping) to
remove all loose paint, moss, lichen etc. Non taexterior paints are to be used.
Metal structures are to be undercoated with gabeghiron primer.

The following specifications shall be followed foainting a beacon:

1. Two Metre Metal or Wooden Beacon Existing beacons shall be painted to
comply with the specification for a New Two Metreed&on (see Section
4.3.1).

2. Three and Four Metre Wooden BeaconThe rafters, rails, mast, mast braces
and top and bottom third of the vane panels aletpainted black. The side
panels and centre third of the vane panels are fmamted white.

3. Cone BeaconThe cone shall have the top and bottom thirdtpdiblack and
the middle third painted white.

435  Repair a Beacon

The Contractor shall supply the materials, replaszure and paint any damaged
components of the beacon including damaged, cadrod®ted or missing rails,
rafters, side panels, vane panels, hinges, andnigottbwn devices. The repairs shall
restore the beacon to its original state.

436 Repairs for Safety

The Contractor shall supply the materials, remogplace or secure any damaged or
dangerous components of the beacon and/or pratestracture including any or all
of the following: rails, rafters, side panels, vamenels, hinges, and holding down
devices. The repairs shall restore the beacon aoittino longer poses a Heath and
Safety risk.

4.3.7  Modify a Wooden Beacon

If advised by the National Geodetic Office, woodiacons shall be modified so that
they can be easily removed and accurately re-ésiaiol over the ground mark by
installing brackets at the base of the rafterscBets and securing bolts or screws
shall be made of galvanised steel or brass.
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4.4 New Marker Post

The structure is to be a tanalised half round fgrust with a minimum diameter of
125mm and approximately 1.8 m long.

1. It is preferable that the post should be placeduniner than 5.0 m from the
ground mark.

2. At least one third of the post’'s length is to beidad. This will leave 1.2 m of
post exposed above ground level. In soft or sawndy [gosts are to be set in
concrete to ensure stability.

3. The flat side of the post is to face the mark.

4. The top 0.3 m of the exposed post is to be paibtadk, and the rest of the
post exposed above ground level is to be paintatewh

5. An identification plate is to be secured to the Hale of the post and within
the area painted black.

6. Where a mark is situated close to a fence, the masker post shall be
installed immediately against the fence line oclase as possible to it.

7. Existing fence or other posts are not to be usddsanexplicitly placed for
mark identification eg concrete bench mark postsaaly in place.

441  Maintain an Existing Marker Post

The Contractor shall repaint, straighten and seanrexisting marker post taking care
to ensure that the ID plate remains undamagedr Rripainting, all surfaces shall be
cleaned (eg by brushing down or scraping) to renadvi®@ose paint, moss, lichen etc.
Non toxic exterior paints are to be used.

All work shall be in accordance with Section 4 4cept that the existing marker post
does not need to be re-positioned so that thaifiatis facing the ground mark where:

1. the mark is likely to remain clearly visible and/or

2. the relationship of the marker post to the grouratkrs obvious from the
access or finder diagram.

4.5  New Post and Rail Enclosure

The structure is to be made up of three or fourdenotanalised fence posts (eg half
rounds) approximately 1.8 m long, connected atrtheps by wooden rails
approximately 3.5 m long. Rails may be tanalisefttoand fence posts or lengths of
tanalised 100mm x 50mm (ex rails for 4 metre begton
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1. Posts are to be placed as far as practical egamdifbom the ground mark and
at a minimum distance of 1.8 m and maximum distaric@2 m.

2. At least one third of the post’'s length is to beidad. This will leave 1.2 m of
post exposed above ground level. In soft sandy poists are to be set in
concrete to ensure stability.

3. Rails are to be secured to the top of the postgyusirewed in metal straps or
galvanized bolts and are to be generally level.

4. The rails and tops of posts at rail level are tgpamted white, and the rest of
the posts exposed above ground level are to béepidiack.

5. An identification plate is to be secured to thetpmsrail closest to the usual
point of access.

451  Maintain an Existing Post and Rail Enclosure

The Contractor shall repaint, straighten and seaarexisting post and rail enclosure
and shall supply and replace any damaged membengjteare to ensure that the 1D
plate remains undamaged. Prior to painting, alfasess shall be cleaned (eg by
brushing down or scraping) to remove all loose fpaimoss, lichen etc. Non toxic

exterior paints are to be used. All work shall@¢cordance with Section 4.5.

4.6 Cast Iron Cover

46.1 Cast Iron Cover

Cast iron covers shall be installed to finish flugith the ground surface. They shall
be constructed and installed as shown in Fig 56and

Natural ground
Waratah or re-bar rods
Concrete
Cardboard, polystyrene or plywood
Stainless steel pin -
top 10mm above concrete

I.D. plague - alternative positions
Compacted fill material

Brick or fanalised wooden risers
Cast iron cover frame

O Cast iron cover lid

1 Reinstated grass, tarseal or asphalt
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Fig 5. Diagram of a new Mark
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275 Louare.

/05~

E—- ettt e e __.“__.:
} '350 Souare.
Box. K
v 2725~ : 2s
h Heavy rj o
255 - -
L/DS .

Fig 6. Cast Iron Box and Lid (f SURVEY MARK’ to be cast into top of lid)

46.2  Raise or Lower Cast Iron Cover

The Contractor shall raise or lower the existingt@ction cover and place it firmly

and durably in place flush with the surroundingface. Any surface that the box is
sitting on shall be adjusted or replaced accorginigl the event that the Contractor
has disturbed the existing surface at ground lalieh this surface shall be reinstated
to a standard and finish at least equivalent towlech existed.

4.6.3  Replace a Cast Iron Cover

The Contractor shall supply and install a new aast box and lid (see Figure 6) in
place of the existing protection cover. The newetoshall be placed over the mark
without disturbing it in any way so that it is bdilmly and durably in place flush
with the surrounding surface. The base of the celiall be isolated from the concrete
base by a material such as plywood, or polystyrgpecers. In the event that the
Contractor has disturbed the existing surface @t level, then this surface shall be
reinstated to a standard and finish at least etgnv#o that which existed.

46.4  Replace a Cast Iron or Concrete Lid

The Contractor shall supply and fit a new cast worroncrete lid to the existing box
and remove and dispose of the existing damagetlitidxists. Note that lid sizes may
vary from area to area. Where a new lid cannotliiaied to fit the existing box a
new box and lid shall be installed in accordand wsection 4.6.3.
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4.7  Maintain a Pillar

Pillars are considered to be structures over 1rh thgt can be observed to. The top
and bottom third of a pillar is to be painted whaed the central third black. An

identification plate is to be secured to the pilethin the area painted black and
facing the usual means of access. For maintenamteact deliverables, pillars are

considered as beacons.

4.8 Maintain a PositioNZ Site

The upper side of all solar panels, where theytdg@me sites are mains powered),
are to be cleaned. This shall be done by wipingptreels with either a damp cloth or
soft paper to get rid of any dust. If bird drop@ray something similar will not easily

wipe off, then application of a mild detergent sashdish washing liquid using a soft
scrubbing brush may be necessary. It is generalheated that regular rain keeps
solar panels clean in most places.

All GPS and ancillary equipment plus visible cablas site are to beisually
inspected only with specific attention to any obvious wear agartor damage due to
the wind or other elements. Inspection shall alsdude looking out for insecure
fittings due to loose or missing screws/bolts.

If vegetation growth is hindering or likely to hied equipment performance,
particularly the solar panels and GPS antennajstits be cleared with careful regard
to cables and wiring that may be close to wherekbaring is needed.

Before and after photos are to be taken as welbgss detailing the condition of the
site equipment.

Most PositioNZ sites are protected by Post & RaitlBsures which have not been
painted. These are to remain not painted. If, h@uesome loose boards exist, or
some other hazard is apparent, which can be rehaiveh work shall be carried out.
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b Inventory Service

The field component of the Inventory Function slealhsist of:

Location and identification of the bench mark
Assessment of the status and condition of the beraok
Assessment of what maintenance is required

Any necessary physical maintenance to eliminatehaayth and
safety issues

Capture of NZGD2000 coordinates accurate to 5Snuéang
handheld GPS) for any marks where the NZGD2000rasdE0, 11
or12.

Any work carried out for health and safety reasamder Inventory shall be in
accordance with the relevant sections of this $igation.
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6 Contract Deliverables

The format and content of the contract deliverafide$seodetic Physical Network are
contained in the Specifications for Geodetic CarttReliverables.
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