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1 Introduction

Land Information New Zealand (LINZ) has engaged Aurecon New Zealand (Aurecon) to undertake a
geotechnical assessment of all retaining walls at their site located at 55 Coote Road, Napier. The site
is a Napier City Council Heritage Site containing the old Napier Prison, and is currently being used as
a tourist attraction. The site also comprises two residential properties that are currently occupied, 1
and 2/57 Coote Road. Aurecon understands that LINZ was advised by the tenant that one of the
retaining walls onsite was unstable and unfit for use and that there are several other retaining walls
onsite that may require condition assessments.

Aurecon attended the site between 14 and 17 March 2022 to undertake a condition assessment for all
retaining walls onsite. The results of the condition assessments are detailed in our memorandum
Napier Ex-Prison — Retaining Wall Assessment dated 8 April 2022 and the structures identified are
shown on the plans in Appendix A.

The purpose of this memorandum is to;

= Provide a qualitative risk assessment of the 23 walls identified in the original assessment to identify
walls that are critical to servicing and operating the property.

= Review the stability of the walls identified as critical, to determine possible future scenarios and
failure mechanisms to facilitate remedial solutions.

= Provide high-level remedial concept options for the differing types of walls, including the residual
risk, assumptions made, and estimate costs and benefits of options.

= Provide recommendations for further geotechnical investigations (if any).

Our work has been undertaken as a variation to the existing agreement between LINZ and Aurecon
dated 24 November 2021. Approval was given to proceed by Sarah Child on 30 May 2022.

Our explanatory statement is included in Section 5, and this memorandum shall be read as a whole.

2 Methodology

21 Overview

We have undertaken a two-stage assessment as part of this methodology to determine a critical ‘risk
rating’ for each asset and thereby help to inform decision-making for a remediation programme. The
assessment has been staged in two parts as follows:

= The Stage 1 Condition Assessment involved a site inspection of each retaining wall and rating
the condition of each on a scale of 1 to 5 as detailed in Section 2.2 below.
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= The Stage 2 Consequence Assessment is a desktop-based assessment to identify the relative
consequence of failure for each wall asset, to identify likely effects following (for example) a future
large earthquake. Details of the consequence assessment are defined against a set of criteria,
including (for example) impacts on life safety, as described in Section 2.3 below.

The overall wall criticality rating is then assessed in a matrix as follows:

(Wall Condition) x (Wall Consequence)
5

The scores are normalised to give answers in the range of one to five. A visualisation of the overall
risk rating is shown in a matrix in Table 1 below, and typical recommended actions to inform an overall
risk management strategy for each rating are provided in Table 2. The recommended actions are
intended to provide a guideline only for this specific project, and do not comprise specific remediation
advice for individual assets — other important aspects such as the economics of remedial action, site-
specific conditions, intended end use, potential to combine repairs, sustainability of remedial action,
etc. should all be considered when informing a remedial strategy, however the framework does
provide a useful starting point for a risk-based approach to management of a large number of assets
in the first instance which can then be refined to provide further detail.

Critical Risk Rating (CRR) =

Table 1. Matrix for assessment of critical risk ratings

1 — Excellent Very low Very low Low

2 - Good Very low Low Low Medium Medium
3 -Fair Low Low Medium Medium High

4 - Deteriorated Low Medium Medium

5 — Severely deteriorated Low Medium High

Table 2. Typical recommended action for various critical risk ratings

<05 Very low Acceptable. Re-assess within a decade.

0.5t01.5 Low Acceptable. Re-assess within ~5 years.

15t025 Medium Acceptable. Re-assess within ~3 years.

25t03.5 High Assess remedial action on a case-by-case basis, considering
frequent monitoring, repair, or replacement options in the near term.
Immediate action required.
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2.2 Stage 1 - Condition Assessment

For our condition assessments, we have adopted general terminology to describe the condition of the
retaining walls at the time of our site inspections. Five terms are adopted, with their respective
descriptions provided below. We note that the terminology provided does not account for wall
“criticality”, which is assessed separately as detailed in the following sections of this letter.

Table 3. Retaining wall condition assessment terminology

1 - Excellent

2 - Good

3 - Fair

4 - Deteriorated

5 - Severely
Deteriorated

Wall is “like new”, free of any minor defects and weathering. Wall face and
surrounding ground free of vegetation. Wall is fully functional, fit for purpose and
generally newly constructed. Drainage systems are fully functional and properly
protected from soil infiltration/clogging and blockages.

Wall is free of minor defects but some minor/general weathering of wall
elements visible but does not compromise the wall integrity. Some minor
vegetation may be present above or below the wall but does not impact the
stability of the wall or is protruding from the wall face. Wall is fully functional, fit
for purpose but some minor maintenance may be required. Drainage systems
are fully functional and generally free from soil infiltration/clogging and
blockages.

Wall has some defects, such as hairline cracking, and is weathered. Vegetation
may be present at the top and bottom of the wall but is not impacting the
structural stability of the wall, some minor vegetation may be visible in the wall
face but is not impacting the face stability. The wall is functional and generally fit
for purpose, some minor repair work or strengthening may be required. Drainage
is visible and free from blockages and vegetation growth; some soil may be
present/visible but not enough to compromise the drainage system functionality.

Wall contains defects that are or will compromise wall functionality or stability in
the near future. Vegetation is present above, below and protruding from the face
of the wall and is observed to be causing degradation/damage to the wall. The
wall may no longer be fit for purpose and some local significant repairs may be
required, such as fully replacing some wall elements and generally
strengthening the wall structurally. Drainage is visible, but has been
compromised with blockages, damage or vegetation growth and requires
reinstatement/maintenance.

Wall is partially or fully collapsed in places with significant defects observed over
the majority of the wall. Vegetation growth may be extensive and have
damaged/dislodged structural or facing elements of the wall. The wall is not fit
for purpose and requires demolition and reinstated or significant
repairs/reconstruction to the majority of the wall. New design or significant
strengthening is likely required to ensure future stability. No drainage visible or
has been completely clogged/blocked and is no longer functional.
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The site inspections and wall condition assessments are summarised in our Stage 1 report letter,
Napier Ex-Prison — Retaining Wall Assessment, Ref. 520969, dated 8 April 2022. The outputs of the
assessment are reproduced in Appendix B for reference.

2.3 Stage 2 - Consequence Assessment

For our assessment of consequence of failure, we have adopted general terminology to describe the
potential impacts in terms of the following criteria:

= Life safety and health consequences, e.g. potential for wall failure to cause serious injury or death;
= Operation of property and business, e.g. disruption to site access (driveways etc.);

= Disruption to utilities;

= Impacts to structures;

= Impacts outside of the property boundaries, e.g. undermining sites above / inundating sites below.

Walls have been rated to consider severity of impact in one or several of the above categories. For
example a wall with ‘3 — Moderate’ level impacts in a number of contexts may be rated as ‘4 — High'.
We note that these criteria are site-specific for this project, and not generally applicable in other
contexts.

Our assessment has been undertaken based on a review of the photographs and relevant information
collected during the site inspections, and readily available information on utilities at the property from
the Napier City Council online records. No as-built drawings, or other information on utilities at the
property have been provided.

Table 4. Retaining wall consequence assessment terminology

1 - Negligible Failure would have limited impact on heath and safety, property, utilities, and
potential to cause disruption in the short term only to non-essential
infrastructure, e.g. failure of a low-height wall (e.g. <1m) providing grade
change in a carpark. Failure may require temporary fencing / cones and limit
carpark capacity in the short term.

2 — Minor Failure has potential to cause short term disruption to enable clean-up /
repairs. No damage (or minor, localised cosmetic damage only) to adjacent
buildings, services, or property expected. Though unlikely, may cause minor
injury to persons nearby, e.g. failure affecting part of access driveway reduced
to one lane for a short period while debris cleared.

3 — Moderate Some short-term disruption possible or likely, failure has potential to injure
persons, though serious injury or death unlikely, secondary utility (not mains)
disrupted, property nearby affected, or minor impacts in a number of contexts.
For example, wall protecting driveway with potential to fully block access over
short length, or partially block and affect a non-critical utility.
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3 Results and Recommendations

3.1 Overview

The full results of our combined risk assessment are summarised in tabular form in Appendix B. In
summary, of the 23 walls considered across the site, four were assessed as having a critical risk rating
of ‘High’ (2.5 < CRR < 3.5), and one as ‘Very high’ (CRR > 3.5). Additionally, the existing slip above
RW6 has been assessed separately. These walls and the slip are summarised briefly in Table 6.

Table 6. Summary of assets with a CRR of ‘High’ (2.5 < CRR < 3.5) and ‘Very high’ (CRR > 3.5).

NAP-PRIS-RW10

NAP-PRIS-RW11 3.0

NAP-PRIS-RW17 | 3.2

NAP-PRIS-RW19 3.2

Existing slip 3.2
above:

NAP-PRIS-RW6

Main brick/masonry wall running around prison grounds up to
5.7m height and retaining tiered walls / property above.

Wall is in deteriorated condition to severely deteriorated in
places with significant ground cracking developing behind the
face. Top of wall is accessible and requires a handrail.

Wall failure has potential to cause injury / death to people,
damage structures below and undermine tiered wall system
above with potentially cascading impacts.

Brick / masonry wall in main prison grounds supporting upslope
property up to 4m height and part of tiered wall system.

Wall in generally fair condition, though has potential to
undermine property, wall, and services above, and collapse onto
people / buildings below causing serious injury / death.

Section of unreinforced concrete and stone / gravity walls up to
approx. 4.2m high.

Wall in fair to deteriorated condition with some cracking between
brick masonry and mortar eroded in places, loose stone blocks.

Failure would undermine property (and possibly swimming pool)
above and could cause serious injury / death.

Stone / gravity wall that supports access path around eastern
side of prison complex up to ~2m high.

Generally in deteriorated condition with cracks developing in
facing, vegetation growth and possible undermining.

Failure poses low risk to life but high risk to utilities and building
foundations near top of wall, particularly at northern end.

Slip has been poorly remediated, and face is exposed in places,
slope in generally fair to deteriorated condition.

Ongoing deterioration poses a risk to mains utilities and upslope
property if runoff / erosion over bare face not controlled.
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Concept-level remedial options for each wall asset are included with typical indicative costs for each in
Appendix B. We note that these are not developed options, which will require geotechnical
investigation and design.

Although the majority of the retaining walls are in a deteriorated state, it is anticipated that under static
conditions the walls are unlikely to fail but will continue to deteriorate, which may lead to ongoing
localised failures. Therefore, at the time of this report being issued there does not appear to be a
significant life safety risk under static conditions. However, under adverse weather conditions and
moderate seismic conditions (earthquake with MMI V [Modified Mercalli Intensity]) it is anticipated that
walls will fail, and the hazard will eventuate. The exception to this is NAP-PRIS-RW10, and parts of
RW12 above, and RW17 stone wall in the garden area.

NAP-PRIS-RW10, and parts of RW11 above, and RW17 stone wall in the garden area shall be
addressed immediately due to imminent life safety risk. This is further discussed in more detail in
the following subsection.

3.2 Retaining Wall RW10

The wall is in variable condition along its length, however across the main western section significant
ground cracking was observed behind the wall, especially as this wall is located in an area that is
exposed to frequent public foot traffic (i.e. the prison/tourist site is located at the toe of this wall) and
may result in damage to structures, and cascading failure of the tiered wall system above. We
recommend that this wall is addressed immediately due to the potential life safety risk and evidence
the wall is marginally stable under static conditions. The top of the wall is also accessible, and
therefore requires a fall protection handrail for safety reasons. A photograph of the ground cracking
observed parallel to the wall face (indicating significant movement and failure of the wall) and tiered
walls at RW10 is shown in Figure 1 below.

Additionally, we note the top of the wall is accessible, may be mown and poses a serious risk to health
and safety without installation of a handrail at the top of the wall.
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assessment memo as Appendix D for reference, and the surveyed wall locations (to inform ownership
discussions) are shown on the survey drawing in Appendix E.

Our full recommendations are included in Appendix A and Appendix B, however in summary:

The condition of several assets could be improved in the short term with basic maintenance, e.g.
trimming vegetation and trees / roots in key locations (e.g. causing blocks to dislodge etc. at tops of
stone walls), clearing clogged drainage / improving drainage paths, and re-mortaring or grouting
loose stonework.

We recommend urgent intervention for RW10 which is showing signs of failure with significant
tension cracking, has a dominant failure mechanism of overturning, and requires fall prevention as
the top of the wall is accessible and of significant height. We understand that public access below
the wall has been blocked based on our earlier recommendations until suitable remediation can be
implemented.

In general for those walls where remediation or replacement is recommended, we consider the
following next steps to be appropriate:

A brief workshop with LINZ and their identified stakeholders to review the outputs of this
assessment and identify an overall strategy for next steps.

A geotechnical investigation to confirm the retaining wall backfill and foundation materials for
design of any remedial works or replacement structures (e.g. NAP-PRIS-RW10). A typical
investigation is likely to comprise a number of shallow hand auger boreholes (depending on wall
height and length) with shear vane and dynamic cone (Scala) penetrometers to estimate strength
and density parameters for the soils, and / or sacrificial anchor tests to inform detailed design.
Depending on procurement lead times, significant savings may be achieved by progressing a
conservative design in the interim that can be refined once investigations are complete.

Confirmation of the location of any utilities to be integrated into remedial or replacement wall
options, and liaison with key stakeholders (e.g. heritage aspects, wall drainage).

Continued involvement of an Aurecon geotechnical engineer to carry out any remedial
strengthening or replacement wall detailed design in accordance with the latest MBIE / NZGS
(2021) Earthquake Geotechnical Engineering Practice guidance.

Establish a monitoring schedule for inspection / maintenance of retaining wall assets in accordance
with the outputs of this assessment.
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5 Explanatory Statement

The damage assessment of the retaining walls has been undertaken to assess the condition of the
retaining walls. A detailed structural assessment has not been undertaken to assess the strength of
the walls or to determine whether they comply with the relevant codes.

Aurecon has not made any assessment of the structural stability or safety with respect to earthquakes,
which have the potential to further damage the walls and jeopardise the safety of the people and
properties in the immediate vicinity of the walls.

This report is necessarily limited by the time available to carry out inspections. The report does not
include defects that were not reasonably visible upon visual inspection, including defects in
inaccessible places and latent defects.

While this report may assist the client in assessing whether the wall should be demolished or repaired,
the decision is solely the responsibility of the client.

The review has been prepared by Aurecon at the request of the client and for the client’s use. It is not
possible to make a proper assessment of this review without a clear understanding of the terms of
engagement, under which it has been prepared, including the scope of the instructions and the
direction given to and the assumptions made by Aurecon. This report does not address issues which
would need to be considered for another party should that party’s particular circumstances,
requirement and experience were known, and further, may make assumptions about matters of which
the third party is not aware of. No responsibility of liability to any third party is accepted for any loss or
damage whatsoever arising from the use of reliance on this report by any third party.

Without limiting any of the above, Aurecon liability, whether under the law of contract, tort, statute.
Equity or otherwise, is limited as set in the terms of engagement with the client.
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Asbestos and At the time of writing the report we have not seen any asbestos or mould
Mould reports for the prison wall. We consider it unlikely that the wall contains any
Identification asbestos.

Retaining Walls | Refer to the retaining wall assessment undertaken by Aurecon titled 520969 —
on site? Napier Ex-Prison — RW Assessment Stage 2 Risk Assessment.

Condition of Existing Wall

A site visit to inspect the perimeter wall to the Napier Ex-Prison was carried out on 5 July 2022. As
part of this inspection, we took measurements of the typical dimensions of the wall and conducted
some spot measurements of the verticality of the wall. The inspection was limited to a visual inspection
of those areas accessible at the time and did not include any intrusive investigations or testing of
structural elements of the wall.

The wall appears in reasonable condition with the majority of damaged observed to be expected given
the age of the wall. Typical damage noted can be summarised as follows:

e  Minor deviation of the wall from vertical, typically measured at less than 1 degree from vertical
(approximately 80mm over the hight of the wall) and within the expected tolerance given the type
of construction and age of the wall. The greatest deviation from vertical was measured at the
pilaster located approximately 8m to the east of the entrance. In this location the outer face of the
wall was measured leaning 1.4 degrees to the south while the inner face was 0.77 degrees to the
south.

e  Some separation of the internal pilasters from the face of the wall was observed. The worst-case
separation was observed at the location indicated by photo 19 with a gap of approximately 95mm
at the top of the pilaster tapering down to Omm at the base. This likely indicates some settlement
of the foundations in this location. It was noted that verticality of the wall in this location was
measured at approximately 0.8 degrees leaning to the south on both sides of the wall
(approximately 65mm over the height of the wall) was similar at the pilaster imnmediately to the
west of this location indicating that the rotation of the pilaster has not significantly impacted the
wall.

e A crack of approximately 5mm in width was observed to the foundation on the north elevation.

e Minor cracking to the perimeter foundation in a number of locations.

e Damage to a stone block and cracking to mortar to a pilaster on the northern elevation.

e  Missing mortar and minor cracking to stone blocks observed in a number of locations.

¢  Minor undermining of the foundation to east end return of the prison wall on the internal elevation.

e Vegetation is growing on the wall in a number of locations and appears to have caused some loss
of mortar.

e Localised cracking to retaining wall at interface with perimeter wall indicating likely differential
movement.

*  Minor settlement and cracking of external concrete paths and stairs immediately adjacent the wall
was also observed.

Specific examples of damaged noted during our inspection are provided below and in the attached
photos:
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Photo 4 — Localised cracking to retaining wall at interface with perimeter wall indicating likely
differential movement.

Photo 6 — Missing mortar and minor cracking to stone blocks on the north elevation.

Photo 7 — Typical minor cracking to foundation on north elevation.

Photo 8 — Damage to a stone block and cracking to mortar to a pilaster on the northern elevation.
Photo 9 — Cracking to foundation on north elevation. Approximately 5mm wide.

Photos 12, 19, 20, 21 & 22 —Concrete pilaster rotated and leaning out from face of wall.

Photo 18 — Cracking to mortar joints on the internal elevation of the western end return of the wall.

Photo 25 — Minor undermining of the foundation to east end return of the prison wall on the internal
elevation.

Photo 27 — South elevation of the prison wall looking east. Note concrete pilaster leaning out from
face of wall.

Recommendations

Based on our visual inspection on the 5 July 2022 the observed structural damage is generally minor
in nature and does not pose a significant immediate risk to the occupants of the site or the general
public, however we recommend that repairs are undertaken on the rotated and displaced pilaster. This
may consist of installing steel ties through the pilaster to tie it back to the wall and in filling the gap
between the pilaster and wall with grout to prevent further movement.

We also recommend that general maintenance of damaged mortar joints and broken stonework is
undertaken to prevent further deterioration due to weathering and vegetation growth.

Explanatory Statement

This report has been prepared by Aurecon at the request of LINZ (“Client”) exclusively for the use of
the Client. It is not possible to make a proper assessment of this review without a clear understanding
of the terms of engagement under which it has been prepared, including the scope of the instructions
and directions given to and the assumptions made by Aurecon. The report will not address issues
which would need to be considered for another party if that party’s particular circumstances,
requirements and experience were known and, further, may make assumptions about matters of
which a third party is not aware. Data contained within the report and associated maps may not be
used for any other purpose without our prior review and agreement. Aurecon does not assume
responsibility or liability for the use of, or reliance on, the report by any third party and the use of, or
reliance on, the report by any third party is at the risk of that party. This report and the associated is
not to be reproduced wholly or in part without our prior written permission, and this explanatory note
must accompany every copy of this report.

The nature of the ground and structures has been inferred using experience and engineering
judgment and it must be appreciated that actual conditions could vary from the assumed model. In
addition, structure conditions and ground conditions such as slope conditions change over time.
Hence hazard areas and features may be subject to change particularly if this information is used after
a protracted delay.

File 520969 - Napier Ex-Prison - Perimeter Wall Condition report - Rev 0.docx 8 September 2022 Revision 0 Page 4



The inspections of the structure discussed in this report have been undertaken to assess structural
damage. No analysis has been undertaken to assess the strength of the structure or to determine
whether or not it complies with the relevant building codes, except to the extent that Aurecon
expressly indicates otherwise in the report.

The report does not address defects that are not reasonably discoverable on visual inspection,
including defects in inaccessible places and latent defects. Where site inspections were made, they
were restricted to visual external and internal inspections.

The report may contain various remarks about and observations on legal requirements, legislation,
regulations, consents, permits and authorities. A consulting engineer can make remarks and
observations about the technical aspects and implications of those documents and general remarks
and observations of a non-legal nature about the requirements or contents of those documents.
However, as a consulting engineer, Aurecon is not qualified, cannot express and should not be taken
as in any way expressing any opinion or conclusion about the legal status, validity, enforceability,
effect, compliance requirements of those arrangements or documents or whether what is provided for
is effectively provided for. They are matters for legal advice.

Without limiting any of the above, Aurecon’s liability, whether under the law of contract, tort, statute,
equity or otherwise, is limited as set out in the terms of the engagement with the client.

Please let me know if you require any further information.

Yours sincerely,

Senior Structural Engineer Lead Structural Engineer

Encl:  Site identification photograph
Site plan
Example existing condition photographs

File 520969 - Napier Ex-Prison - Perimeter Wall Condition report - Rev 0.docx 8 September 2022 Revision 0 Page 5



Site Identification Photograph — Northern Elevation of the Prison Wall (External)
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2. Methodology

Capture was undertaken using Leica GS18T Global Navigation Satellite System (GNSS) Rover and
GS14 GNSS base station. Several reference marks were placed and coordinated as part of the survey
and are detailed in table 1 of this memo. GPS survey capture was processed using 12d model software
and a control model was exported to orientate the scan data in terms of Hawkes Bay2000 and NZVD16.

Laser Scan Survey was undertaken covering the retaining walls, structures and surrounding buildings.
The extent of retaining walls RW1, RW2, RW3, RW10, RW11, RW12, RW14, RW17, RW22 were all
captured using a Leica RTC360 Laser scanner. A total of 87 scans were taken of the site and registered
together with the use of temporary black and white targets and cloud-to cloud processing methods.
Laser scan data was processed and registered using Leica Register360 and Leica Cyclone Core.
Where possible polylines along the wall tops, faces and backs were created within Cyclone Core and
imported into Civil3D to provide a visual summary of the wall’s proximity to the boundary.

The registered point cloud has been output in Autodesk Recap (.rcp) point cloud format for visualisation
and design.

Survey control information was obtained from the LINZ Geodetic Database.

Additional processing in Civil3D was completed to deliver a simplified dwg with polylines, point cloud
data and the parcel boundary information.

3. Survey Origin

Survey Origin information for the survey is as follows:

Horizontal Coordinates are in terms of New Zealand Geodetic Datum 2000 — Hawkes Bay Circuit
- Origin of Coordinates: SS VIIIB SO 2216 818837.236 mN 421320.590 mE

Levels are in terms of New Zealand Vertical Datum 2016

- Origin of Levels: SS VIIIB SO 2216 RL 7.418 m

The following survey control points were used and/or established as part of the survey:

SS VIIIB SO 2216 421320.59 818837.24 7.418 | LINZ ORIGIN — Brass spike set in
concrete under cast iron cover

SS Pin in conc block under cast iron
543 SO 4874 420917.94 818462.09 65.33 cover.

SS Pin in conc block under cast iron

159 SO 4874 421082.02 818543.87 20.21 @ cover.
SS Pin in conc block under cast iron
158 SO 4874 421190.68 818473.77 0 cover.
547 SO 4874 42104417 818315.39 0 547 S0 4874
IT 3 SO 396199 421230.69 818100.88 5.49 Iron tube flush in grass behind path
RN1 421080.94 818491.01 32.345 ROAD NAIL1
RN2 421072.54 818511.91 32.715 ROAD NAIL 2
RN3 421053.90 818528.67 27.916 @ ROAD NAIL 3
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RN4 421006.17 818531.91 27.758 ROAD NAIL 4
RN5 421067.98 818534.44 21.719 A ROAD NAIL 5
RN6 421165.37 818479.63 12.05 ROAD NAIL 6
RN101 421190.24 818442.60 9.88 | ROAD NAIL 101
RN102 421178.69 818412.49 9.4425 ROAD NAIL 102
RN103 421174.58 818377.39 8.9718 @ ROAD NAIL 103
RN104 421171.22 818354.29 8.7743 ROAD NAIL 104
RN10 421102.55 818387.72 42.794 | ROAD NAIL 10
RN11 421086.99 818389.98 42.898 ROAD NAIL 11
RN12 421091.61 818409.64 42.619 = ROAD NAIL 12
RN13 421078.16 818410.05 48.897 ROAD NAIL 13
RN14 421119.16 818384.07 43.065 | ROAD NAIL 14
RN15 421117.56 818380.7 43.063 = ROAD NAIL 15
RN16 421119.38 818378.43 43.185 = ROAD NAIL 16

Table 1: Survey Control Points

4. Accuracy

The estimated accuracy of Site Reference Marks is £15mm horizontally and vertically, relative to the
respective LINZ 4t Order origin mark @ 95% C.| based on standard error propagation, at time of
survey.

The accuracy of the point cloud is estimated to be to £5mm horizontally and vertically relative to the
scan station location from which it was captured, @ 95% C.| based on standard error propagation, at
time of survey.

The relative accuracy of the compiled point cloud dataset (l.e. between adjacent scan stations) is
estimated to be to £15mm @ 95% C.| based on standard error propagation, at time of survey.

The absolute accuracy of the point cloud is estimated to be to £25mm horizontally and vertically around
the walls and buildings, relative to the nearest survey control point, @ 95% C.| based on standard error
propagation, at time of survey.
5. Delivery
The following deliverables accompany this memorandum.
e Drafted PDF Plan
o 520969-0000-DRG-UU-0002
e Combined Civil 3D Drawing (zipped)
o 520969-0000-DRG-UU-0003 (DWG format)
¢ Point Cloud
o 520969-0000-MDM-UU-0004 (RCS Format)
o 520969-0000-MDM-UU-0005 (RCP Format)
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Figure 2 — LINZ Napier Ex-Prison Point Cloud Sample

Figure 3 LINZ Napier Ex-Prison RW10, RW11, RW12 Point Cloud Sample
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