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Disclaimers and Limitations

This report (‘Report’) has been prepared by WSP exclusively for the South Wairarapa District
Council] (‘Client’) in relation to the alignment options for Hinekura Road (‘Purpose’) and in
accordance with an emailed request to WSP from South Wairarapa District Council dated 14
November 2022. The findings in this Report are based on and are subject to the assumptions
specified in the Report. WSP accepts no liability whatsoever for any reliance on or use of this
Report, in whole or in part, for any use or purpose other than the Purpose or any use or reliance on

the Report by any third party.
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Executive Summary

Following a significant slip event at 1673 Hinekura Road in June 2022, Hinekura Road between
Longbush Road and Moeraki Road has been closed.

An alternative route was provided for the public via Admiral Hill Road. This alternative route is
tortous with several winding curves. The alternative route from the north side of the slip on
Hinekura Road to the south side of the slip on Hinekura Road takes approximately 1 hour and 17
minutes to traverse in a passenger vehicle. Due to the geometry of the alternative route, it is
expected to take longer for heavy vehicles due to the bridges and road geometry. The total detour
route is approximately 57km and the roads are predominantly unsealed, two-way, undivided
carriageways. Since the main slip has occurred, WSP have provided the South Wairarapa District
Council (SWDC) with several realignment options for Hinekura Road. This report assesses five
shortlisted options and provides discussion of the existing characteristics of Hinekura Road and
feasible route options for a long-term transport solution.

The landslide itself is 500m long and about T00mM wide and moved 90m over a period of few days
in June 2022. Survey monitoring of the landslide since this time has been carried out by repeat
drone surveys and through a network of remote monitoring movement sensors. Data to date
suggests that the main landslide has not moved significantly since the large June 2022 event.
However, slope movements have been detected in the upper part of the landslide particularly after
heavy rain events.

In August and Septemlber 2022, the local farmers arranged the construction of a temporary private
road through their land, starting from Hikawera Road bypassing the top of the landslide and
connecting back to Hinekura Road about 200m to the east of the landslide. This temporary road
has steep vertical grades and has not been formally designed or constructed to public road
engineering standards.

Apart from the Admiral Hill route the other shortlisted route options involve either:

e Dbypassing the landslide on the upslope side; via a geometrically compliant, but longer,
route (option 1), or utilising and upgrading the private temporary road (option 2) or

e crossing the landslide on shorter routes; either at close to the original road level (Option 3),
or near the top of the landslide (Option 4). Options 3 and 4 are higher risk due to the
uncertainty of the behaviour of the landslide, but may be options in the short term if the
risk can be managed (option 3) or if stable ground can be uncovered to form a stable road
on (Option 4).

Hinekura Road is located on slip prone land along most of its length, hence apart from Option 5 all
other options will require ongoing Council maintenance at multiple sites. Closer to the main
landslide a number of smaller underslips are developing on Hinekura Road either side of the main
slip. Option 1 will bypass these underslips, whereas Options 2 to 4 will not (to the same extent). As
indicated by slope failures on the recently constructed temporary road, whichever new route is
chosen by SWDC, slope failure risks will need to be managed.

©WSP New Zealand Limited 2021 2



1  Introduction

11 Project Description

Following a significant slip along this section of the carriageway in June 2022, Hinekura Road
between Longbush Road and Moeraki Road has been closed off. An alternate route was opened
via Admiral Hill Road for public use. For locals, a temporary track was constructed through private
land, starting from Hikawera Road and connecting back to Hinekura Road. This report intends to
provide the South Wairarapa District Council (SWDC) with a discussion of the existing
characteristics of Hinekura Road and feasible route options for a long-term transport solution.

2 Background

21 History

Hinekura Road is located in the Wairarapa, east of Martinborough, and stretches from Todds Road
to the Moeraki Road/Bush Gully Road intersection as shown in Figure 1. The majority of this road is
located in a general rural zone, and has history of land erosion and landslides in severe weather
events leaving the road vulnerable.

During 2020 and 2021, movement of a large landslide at 1673 Hinekura Road resulted in closure of
the road for a number of days, when a 100m wide section of the landslide moved 3 to 4 m on at
least three occasions following heavy rain. However during a June 2022 heavy rain event, the
amount of movement of the landslide was much greater (moving about 90m downslope),
destroying the road and an already compromised farm dam upslope of the road, and forcing the
road to be closed off to the public.

The landslide, between Hikawera Road and the Bush Gully Road/Moeraki intersection, as shown in
Figure 1and Figure 2

£
Martinborough

>
o

66"%0

A0

Hinakura Road

Bush Gully Road,

Figure 1: Hinekura Road location
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Figure 2: Extent of Landslide at 1673 Hinekura Road, imagery December 2022.
Either side of the main landslide, smaller slips are present along Hinekura Road. Between

Hikawera Road and the main landslide, a 35m underslip affecting about half the road has been
developing since June 2022 as shown in Figure 3.

- .A
\ Developing 35m underslip

”

Figure 3: Uers//’p forming along Hinekura Road near Hikawera Road .

.
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On the southern side of the slip on Hinekura Road, an underslip has developed. The developed
underlip is show in Figure 4.

Figure 4: Developing underslip on Hinekura Road immediately upslope of southern farm dam,
about 400m east of the main landslide

Since the closure of Hinekura Road, a temporary road serving only locals has been constructed by
the landowners through private property as highlighted in yellow in Figure 5. The temporary road
is accessed via Hikawera Road and is currently gated. The lock combinations are known only to the
locals, impeding access for public road users. This temporary road has been constructed over two
private farmland properties (McCreary and Hancock).

An unofficial steep track has also been constructed below the existing road partly utilising the
damaged old road material, as shown in Figure 6. As seen on site, this appears to be used
predominantly by quad bikes, and due to the very steep grades is unsuitable for normal vehicle
traffic.

©WSP New Zealand Limited 2021 5
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.

5 . . s
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Figure 5: Temporary road constructed by landowners to bypass Hinekura Road landslide .
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Figure 6: State of Hinekura Road in December 2022 with new downslope temporary track
following remnants of old severely displaced carriageway.

/7

2.2 Previous Work and Engagements

WSP was previously engaged by the SWDC to conduct inspections and Unmanned Aerial Vehicle
(UAV) surveys of the landslide movement that occurred at 1673 Hinekura Road in June 2020. The
output of this work was a geotechnical memorandum covering a description of the landslide,
mitigation options and recommendations for the monitoring of the landslides.

In August 2021, WSP carried out an assessment following reactivation of the landslide affecting
Hinekura Road, at 1673 Hinekura Road. The outcome of this assessment summarised the landslide
data using the UAV surveys and provided recommendations for mitigating the risk at the site.

©WSP New Zealand Limited 2021 6



Project Number: 5-C4072.01

Following the June 2022 movement WSP carried out inspections and monitoring of the
movement and provided advice to SWDC on risk management at the site. This included remote
monitoring recommendations.

In July 2022, SWDC conducted maintenance works on the alternative route through Admiral Hill
Road to sustain the extra traffic over a longer period. Work to smooth out sharp corners, cut back
foliage for better visibility and new signage were completed. The improvement work is a
continuous work programme as the road is impacted each time there is heavy rain'.

During August and September 2022, a temporary private road was constructed for local use, from
the Hinekura / Hikawera Road junction through two private farmland properties bypassing the
landslide on the upslope side and re-joining Hinekura Road about 500m from Hikawera Road.

In August 2022, SWDC fast-tracked funding for realignment design plans for Hinekura Road to be
completed by WSP. These plans were intended to allow the Council to apply for the required
consents and legal permissions. In September 2022 WSP provided realignment options. WSP
provided a range of alternate route options for review. During this time WSP also installed
instrumentations to monitor and further movement of the landslide.

On 13 February 2022, WSP completed an economic assessment: Hinekura Road Realignment
Option - Economic Assessment, for the option to realign Hinekura Road. The assessment
concluded that the benefit of constructing the option outweighs the cost of closing Hinekura Road
and directing traffic to use the longer detour or alternative route. The Benefit Cost Ratio (BCR) is
31

3  Existing Environment

31 Corridor Characteristics

Hinekura Road is located in a general rural zone in the South Wairarapa District and is surrounded
by farmland as shown in Figure 7.

Carars Savsancsl Jorw
e o

Rwdl Uletyle Tore
Sertarart Jone

Newhtowrcod Certre lore

B Veesuse2ore

I oen Corme 2ove
B Coners mdvara Tore

- Nats ol Oper, Soace Torw

Open Scace Jone

Figure 7: Draft Wairarapa combined district plan

"https;//swdc.govt.nz/hinekura-road/
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Hinekura Road between Longbush Road and Moeraki Road is an undivided, two-way, two-lane
carriageway with a speed limit of 100 km/h. The road has a One Network Road Classification
(ONRC) of ‘Access’ as Hinekura Road provides connectivity to the wider road network. This road is
used by both passenger vehicles and heavy vehicles such as logging trucks. The Average Daily
Traffic (ADT) on thisroad is estimated at 225 with 8% heavy vehicles?. Hinekura Road has an average
width of 6.0 m, with the narrowest segments of the roads having an approximate width of 45m
and the widest segments approximately 7.4m. The carriageway lanes are not delineated with line
markings, however, does have edge lines on the true left of left-hand horizontal curves and the
true right of right-hand horizontal curves. Edge marker posts delineate the road on both sides of
the road. There is also little to no shoulder along the road, ranging from O — 0.5m.

According to MegaMaps?®, the horizontal alignment of Hinekura Road fromm Longbush Road to
Hikawera Road is described as ‘winding'. A winding alignment is described as many consecutive
curves and sharp curves (350-500m radius)*. From Hikawera Road to Moeraki Road, Hinekura Road
has a horizontal alignment that is ‘tortuous’. A tortuous alignment is described as numerous
consecutive curves (350-500m radius) and numerous sharp curves (radii < 350m).

Hinekura Road has a posted speed limit of 100km/h, however, the safe and appropriate speed, as
per MegaMaps, is 60km/h. The operating speed between Longbush Road and Hikawera Road is
67km/h and between Hikawera Road and Moeraki Road is 46km/h. The lower operating speed
between Hikawera Road and Moeraki Road is likely due to the road geometry having greater
horizontal curves.

3.2 Crash History

In the ten years between 2012 and 2022 (inclusive), there have been four crashes along Hinekura
Road. Of the four crashes, two crashes were of serious severity, one minor severity, and one non-
injury. Figure 8 shows the location of the crashes and Table 1summarises the events of the crashes.

2 https;//mobileroad.org/desktop.html

3 https//maphub.nzta.govt.nz/MegaMaps/
4 https//www.nzta.govt.nz/assets/resources/infrastructure-risk-rating-manual-road-to-zero-edition/infrastructure-risk-
rating-manual-road-to-zero-edition-2022.pdf

©WSP New Zealand Limited 2021 8
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Figure 8: Crash locations.

Table 1: Crash descriptions

Date

Severity

Crash Type

Description

29/03/2012

Serious

Rear-end

Vehicle 1 slowed down at the
intersection. Vehicle 2 has crashed
into the rear of Vehicle 1

12/10/2013

Minor

Lost control

Vehicle 1 failed to take corner
correctly and hit the gravel on the
edge of the road causing the driver to
overcorrect and come off the
motorcycle

23/12/2016

Non-injury

Lost control

Vehicle 1 fleeing authorities have lost
control on a wet road surface bend.
The vehicle then lost control and
rolled.

02/1/2017

Serious

Lost control

Motorcyclist has lost control going up
a hill possibly due to uneven seal and
going too fast for the conditions on a
narrow and winding road.

©WSP New Zealand Limited 2021




3.3 Road Safety Metrics

The following road safety metrics were taken from Waka Kotahi's MegaMaps Road to Zero Edition
.

The Infrastructure Risk Rating (IRR) is inherent to the road and is determined by the key roadside
attributes listed below.

e land use * roadside hazards

e road stereotype e intersection density
e geometry e access density

e carriageway width e traffic volumes.

e horizontal alignment

There are five IRR risk bands: low, low medium, medium, medium-high and high. The threshold
levels are established based on adjacent land use.

The IRR for Hinekura Road can be seen in Figure 9. Hinekura Road between Longbush Road and
Hikawera Road has an IRR of medium high. Between Hikawera Road and Moeraki Road, near the
landslide, the IRR is predominantly high. Further away from the landslide, Hinekura Road has two
small sections of carriage rating at medium and medium-high, respectively.

¥— Longbush Road

——

To rilartinborouqh Hikawera Drive

\ IRR Band

— High

Hinekura Landslide Area

= Medium High

Medium
Low Medium Moeraki Road

= tow /-\" /
~n

Figure 9: Hinekura IRR rating

5 https//maphub.nzta.govt.nz/megamaps/
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The collective risk is relative to the crash history and measures of the risk density of death and
serious injuries per kilometre. Collective risk is a measure of the number of fatal and serious injuries
per kilometre that can be expected over the next five-year period.®

Similar to the collective risk, the personal risk is related to the crash history. It measures the risk of
a fatal or serious injury crash for the individual. The personal risk can be thought of as the ‘crash
rate’. The five bands for collective risk and personal risk are shown in Table 2 below.

Table 2: Collective and personal risk bands”

Risk Rating Collective risk Personal risk Colour
Average annual fatal and serious injury Average annual fatal and serious
crashes per km injury crashes per 100 million
vehicle-km

Low <0.039 <4

Low medium 0.04 < 0.069 4<49
Medium 0.07<0.10 5<69
Medium-high 0M<0.189 7<89
High 0.19+ 9+

The collective and personal risk of Hinekura Road is shown in Figure 10. Hinekura Road between
Longbush Road and Moeraki Road has a low collective risk.

Overall, the personal risk of Hinekura road is low, except for a small section of the carriageway,
which is near the landslide, with medium personal risk.

Collective Risk

Hinekura Personal Risk Hinekura

== High Landslide Area Landslide Area
== High
= Medium High . )
== Medium High §
Medium - feditim {

Low Medium

Low

Low Medium
- Low

Figure 10: Hinekura Road collective risk (left) and personal risk (right).

34 Farm Dams

There are three farm dams located in the area assessed for local realignments, as shown in Figure
1. Before the catastrophic landslide in June 2022, ground movement was recorded in this area,

® https;//at.govt.nz/media/1987521/101_attachment-1-proposed-speed-limits-amendment-bylaw_glossary-rp.pdf
7 https//www.kiwirap.org.nz/presentation_risk.ntml
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compromising the structural integrity of the northern farm dam. Prior to the June 2022
movement, WSP had conducted an analysis to provide improvement options and an alternative
location for the farm dam. However, following the catastrophic June 2022 event, the northern farm
dam was destroyed.

Northern
(destroyed) dam

&
1;-5

Central dam

Figure 11: Farm dam locations.

35 Other Slips

The terrain through which Hinekura Road passes is hilly and prone to slips. In Figure 12 the brown
dots indicate locations of slips mapped by GNS Science, in relation to SWDC's preferred road
realignment (pink); as well as two developing underslips identified by WSP in 2022 either side of
the main landslide. Figure 13 shows three large landslides in the GNS landslide database, two of
which currently directly affect Hinekura Road between Hikawera Road and Moeraki Road. This
shows Hinekura Road is in a slip-prone environment. If Hinekura Road is reopened for public use,
SWDC will need to allow for managing existing and future landslides along this route. This will
include regular maintenance to manage drainage but may involve managing development of
other large disruptive landslides. Given expected more damaging storm events due to climate
change more slip management is to be expected.

©WSP New Zealand Limited 2021 12
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Figure 12: Slip locations near the assessment area (Brown dots are from GNS Landslide
database). Red dots from the 2022 investigations

: 438 4) e > - . . N ence. Lower Hutt. New Zealand. | Esri Community Maps Cont v INZ. Esri, HERE. Ga
Figure 13: Large landslides in GNS landslide database in the vicinity of Hinekura Road.
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Project Number: 5-C4072.01

4 Alternative routes

Due to the road closure of Hinekura Road, an alternate route has been provided as shown in Figure
14. This alternative route is open to all members of the public.

As Hinekura Road is closed, those travelling west towards Martinborough, unless they have access
to the temporary private road bypassing the landslide, will need to travel onto Moeraki Road,
Ngakonui Road, Wainuioru Road, and Clifton Grove, Admiral Road before travelling Longbush
Road.

Vehicles travelling east will travel fromm Hinekura Road to Longbush Road onto Admiral Road,
following onto Clifton Grove, Wainuioru Road, and Ngakonui Road, before travelling Moeraki Road.
The detour route takes approximately 1 hour and 17 minutes to traverse in a passenger vehicle,
however, it is expected to take longer for heavy vehicles due to the bridges and road geometry.

The total detour route is approximately 57km and the roads are predominantly unsealed, two-way,
undivided carriageways.

Of the detour route, Longbush Road and Admiral Hill Road are sealed roads. Clifton Grove,
Wainuioru Road, Ngakonui Road, and Moeraki Road are unsealed roads, spanning approximately
24 km of the total detour route (42% of the route). There are also several bridges and gates along
the detour route. Admiral Hill Road itself has cattle access across it and vehicles driving through
this route are required to travel through five farm gates

Figure 14 Detour route.

Since the provision of the detour route, the council have carried out minor maintenance work on
the Admiral Hill Road access to make the route safer and accommodate increased traffic. The
council has made efforts to smooth out sharp corners and cut back foliage for better visibility.

If the alternative route is to be made the permanent route, further improvements are likely to be
required. These improvements would potentially include but are not limited to, enlarging corners,
widening pinch points, clearing fallen trees, debris, and slips, strengthening weak shoulders and
installing retaining walls to stabilise developing underslips, and installing signage and upgrades

©WSP New Zealand Limited 2021 14



to bridges may be required. Overall, there is approximately 3.3 km of out of context curves on the
alternative route, hence, these corners should be investigated further to determine if
improvements are required

41 Road Safety Metrics

The following road safety metrics were taken from Waka Kotahi's MegaMaps Road to Zero Edition
18, Table 3 shows a summary of the average safety metrics for the detour route. As some
carriageways are broken into multiple segments the table below shows the average metrics for
the whole detour road.

Table 3: Safety metrics for detour route roads

Road Name Longbush Admiral Clifton Wainuioru Ngakonui Moeraki
Road Road Crove Road Road Road
AADT Band <1,000 <1,000 <1,000 <1,000 <1,000 <1,000
veh/day veh/day veh/day veh/day veh/day veh/day
(354) (120) (38) (15) (3) (48)
Alignment Winding Tortuous Tortuous Tortuous Tortuous Winding
Lane Width 30m-35m | >O0m- =20m- 30m-35m | 3.0m-35m S0m-=
narrow narrow narrow
Sh.OU|der Om-<0.5m 0OmM-<0.5m 0OmM-<0.5m Om-<0.5m Om-<0.5m Om-<0.5m
Width
Roadside i
High Severe Severe Severe Severe Severe
Hazards Moderate
Infrastructure
Risk Rating Medium
Band
Collective Risk Low Low
Personal Risk Low Low Low Low LOW
Medium

42 Bridge Inspections

The roads which make up the detour route have several bridges. Figure 15 shows the bridges in
the vicinity of Hinekura Road and the detour route. Previously, WSP conducted bridge inspections
in February and March 2021 as requested by the Carterton and South Wairarapa District Councils.
WSP have conducted the bridge inspections for 2022 and the reporting is underway.

During the 2021 inspections and reporting, WSP inspected 15 bridges along the detour route
provided for Hinekura Road. The Ruamahanga Roads Structural Inspection Report 2020/21
reported the findings of the inspected bridges and maintenance cost estimates. The inspection
included but was not limited to the 15 bridges on the detour route and 2 bridges along Hinekura
Road between Longbush Road and Moeraki Road as shown in Figure 15.

8 https//maphub.nzta.govt.nz/megamaps/
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Figure 15: Bridges inspected in 2020/21 in the assessment area
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The Ruamahanga Roads Structural Inspection 2020/21 Reports outlined the maintenance required
for each bridge and the prioritization of this work. A maintenance item with high priority was
classified as requiring attention within approximately 1year, medium priority within approximately
5years and low priority in the next 5+ years.

Of the two bridges on Hinekura Road, one bridge required maintenance work which was
prioritized as medium and/or high. Of the 15 bridges on the alternative route, 12 bridges required
maintenance work which was prioritized as medium and/or high.

It should also be noted that 4 bridges on the alternative route are one-lane bridges (circled green
in Figure 15). These bridges have signage showing the heavy vehicle limits as axles 5,200 kg and
gross 44,000kg. For the alternative route to be a viable permanent option, the one lane bridges
will need to be upgraded to two lane bridges.

The council needs to consider the loading limitations and existing maintenance required if the
detour route is to be made permanent. Live load assessments are recommended to be conducted
if not already done on the load limit and/or one-way bridges to identify if strengthening would be
required.

43 Alternative Route Slips

In December 2022 slip, a site inspection was carried out by WSP staff and Tim Langley of SWDC
along the alternate route from Admiral Hill Road to Hinekura Road near the slip. During this drive
over the WSP geotechnical engineer noted several under-slips and over-slips, in between Admiral
Hill Road and the Moeraki Road/Hinekura Road intersection. It was noted that most of these slips
were not yet compromising the integrity of the carriageway, whereas the slips on Hinekura Road
between the landslide and the Moeraki intersection were recorded as affecting the carriageway.
Table 4 summarises the findings during the site inspection.

Table 4: December 2022 observations

Road Name Approximate Comment
RP Location
36 Underslips
42 Good box culvert, potentially place rip rap
Clifton Road 45-46 Underslips

6.5-6.6 Underslip

85-86 The road is very narrow, and potential widening needed

4.0 Underslip

29 377 Underslips. Instability detected and potential strengthening

Wainuioru required
Road : = P
2433 Narrow and windy road, potential investigation for
' ’ improvements
2.75 Potential instability near the shoulder
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Road Name Approximate

. Comment
RP Location

215 Narrow road, potential widening needed

027-0.21 Overslip

37-35 Overslip
Ngakonui Road

2.35 Windy and narrow road

56 Overslip
Moeraki Road

4443 Overslip

19 Underslips

18.6 Underslip

181 Underslip
Hinekura Road

17.9 Underslip

17.8 Underslip

17.6 Underslip

The formalisation of the alternative route as the preferred route would require works to ensure the
underslips and overslips in the area can be managed and monitoring of the area may be required
to determine the possibility of any large slips, particularly if earthworks associated with road
widening results in undercutting of marginally stable slopes above the road or fills loading
marginally stable slopes below the road. Progressively more widening and corner easing will
result in a greater level of service. Costs for improving the detour route are expected to be many
$Millions unless a low Level-of -Service is accepted.

5 Road Alignment Options

51 Previous Work

WSP has provided the South Wairarapa District Council with the potential realignment options
shown in Figure 16. During this process, the route was broken into three sections: the northern,
middle, and southern sections. For all options, the carriageway was designed to be a two-way, two-
lane carriageway with a width of 2.5 m and a 0.5 m berm on either side.
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Figure 16: Realignment options and associated earthworks fotprint and gradients (coloured)

Table 5 shows a summary of the provided options for each section. Please refer to Appendix A for
the Hinekura Road Realignment Options — updated summary letter which details each option. This
letter provides a high-level summary of the various options.

The two main options considered was the new alignment of O+O1+B+B4 and B+B+B4, which
follows the alignment and profile of the exisiting farmers temporary road. SWDC preferred the
route option combination of O+O1+B+B4. It is believed that this is a superior alignment due to the
vertical grades, horizontal alignment, and resilience.

Table 5: Options for each section
Section Option/ option combination Preferred option

B

Northern Section O+01 O+0O1

0+02

Middle Section B B

Bl

B2

Southern Section B3 B4

B4

B5
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Since the selection of the preferred route, further alignment options for Hinekura Road have
been considered. This includes the following two options and 1 sub-option.
° Option 3: realignment through the slip, near the slip toe, option 3 in (yellow)

° Option 3A: (sub-option) realignment across the slip zone, through the un-official temporary
track used by farmers, option 3A in Figure 17 (blue)

o Option 4: realignment from Hikawera Road through the upper landslide, option 4 (green).

MGG L LAY DN ST CEC N3 i Asies

Figure 17: Further realignment options through the Hinekura Landslide

Option 3, traverses through the slip zone. The earthwork required for this alignment is less
substantial compared to other options. The resilience of this option is still being explored. The
resilience of option 3 is low due to its location relative to the slip zone. We believe this option is not
a feasible long-term option, however, could be considered in the short term

Option 4 provides a better alignment in comparison to the current preferred option, however, this

alignment is possible only if stable ground can be uncovered, either by the landslide completely
failing, or by being dug out to expose stable land.
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The sub-option: Option 3A, follows the alignment of the unofficial temporary track that's currently
used by the local farmers for quad bikes. This alignment has not been considered as a shortlisted
option due to the extremely steep vertical grades and low resilience.

For all options considered please refer to Appendix B for the long sections.

6 Shortlisted Realignment Options

Of the options explored, Table 6 summarises the five options. To determine the optimal route the
horizontal alignment, vertical alignment, farmm dam locations, earthworks, etc. should be
considered.

Table 6: shortlist options

Option Name Option Description

Option 1 Current preferred Realignment (O + Ol + B + B4)

Option 2 Upgrading Farmers temporary road (B+B+B4)

Option 3 New alignment through the landslide at the same level as
the original road

Option 4 New alignment through the upper slip zone

Option 5 Hinekura Road closed + Upgrading alternative route

6.1 Horizontal and Vertical Alignments

The horizontal alignment of a road significantly influences the operating speed of vehicles
travelling on an open road. When developing the horizontal alignment, the curve radii, and the
change in speed between successive elements is important to create a safe road alignment. The
NZ Forestry Road Engineering Manual describes the minimum curve radius for off-highway trucks
to be greater than 18m and can typically be 40m.

Out-of-context curves (OOCC) are isolated unusually sharp curves. For this report, an out-of-
context curve will be defined as a curve with a radius of less than 30m that results in a significant
speed reduction from the posted speed limit. In any option, where the decrease in operating speed
between successive geometric elements is expected alternative treatments including
realignment or warning signs will be considered in further development stages,

The vertical alignment affects the vehicle travel speeds, especially those of heavy vehicles.
A steep uphill gradient can slow heavy vehicles causing congestion issues. Steep vertical
downgrades can cause increased speeds for heavy vehicles. If the vertical curves are too steep,
heavy vehicles may lose control and become runaway vehicles. The NZ Forestry Road Engineering
Manual describes an adequate vertical gradient to be within 8-12%.

6.2 Farm Dam Considerations

All local options may require the consideration of the farm dam locations. The northern dam is now
destroyed. Some options affect some dams and not others. For example, the southern dam and
associated slip above is not affected by option 1 but is for options 2 to 4. For option 1 only, the
presence of the central dam will require mitigation actions such as relocation or strengthening /
drainage of the slope above supporting the new road. For option 1, Figure 18 shows the preferred
location for the northern farm dam.
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Figure 18: Farm dam locations

6.3 Earthworks and investigations

All options will require some level of earthworks to either strengthen an existing road alignment,
stabilise potential slips and/ or construct a road alignment. The earthworks to develop the
temporary track provided information on the ground conditions and hence may reduce the
amount of ground investigations required for all options. Once a route option is selected additional
investigations such as test pits and hand auger / scalar penetrometer testing is recommmended.
Investigation boreholes are recommended where high cuts are proposed. For options with a
significant surplus of cut materials, a dump site will need to be identified.

It should be noted that only the cut and fill heights are available on the long sections for all options.
As cross sections are unavailable at present, the volume of earthworks required is unable to be
calculated. Therefore subjective

6.4 Slope movements

The Hinekura landslide is currently being monitored by remote movement sensors and a rain
gauge and periodic drone surveys. Local movements have been recorded during heavy rain
periods, however movement of the whole landslide itself has not been recorded since the June
2022 event.

The depth of movement on the upper slope is inferred to be shallow, however, a site investigation
with boreholes is recommended. Figure 19 shows the remote monitoring network for the sensors
at the Hinekura Road Slip.
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WA\ Slope Monitoring - Hinakura Rd
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Figure 19: Remote monitoring network at Hinekura Road Landslide
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7 Shortlist Options Discussion

71 Option1- Current preferred Realignment (O + O1 + B + B4).

Option 1is the current preferred option as highlighted in yellow in Figure 20. This option consists
of a combination of the segments O + O1 + B + B4. This option bypasses the slip zone and connects
back to Hinekura Road immediately east of the southern farm dam.

Figure 20: Option 1 - previously preferred alignment
For the plan and longitudinal section please refer to Appendix B

711 Horizontal Alignment

Overall, this option consists of 19 horizontal curves with a minimum curve radius of 32m. This option
does not have out-of-context curves and provides for a smmooth horizontal alignment.

712 Vertical Alignment

Overall there are 15 vertical curves in this alignment The northern section (O+O1) reaches a
maximum grade of 14.15% the middle section (B) and the southern section (B4) reach a maximum
of 12.0%. By the NZ Forestry Road Engineering Manual, an adequate vertical gradient is considered
to be within 8-12%. All three sections have a relatively steep grade. Redesigning these sections with
a lower grade and/ or widening the road may be favourable.

713 Farm dams

This option would require consideration of the farm dams. The northern (destroyed) dam is to be
reinstated. The exact point of relocation is yet to be determined however the location shown in
Figure 18 is favourable. Investigations will be required to determine if the proximity of the
reinstated dam would have impacts on the new road alignment or vice versa.

There is potential work required for the central dam due to the proximity of the realigned road. The
central dam may require relocation however this needs further investigation. If the central dam is
to remain at its current location, the installation of a subsoil drain on the slopes above the dam to
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have the dual function of draining the slope and tapping into the groundwater for farm use, and
the storage requirement/ dam size possibly could be reduced.

714 Earthworks

This alignment has a maximum cut to a depth of 12.4m and a maximum fill of 3.3 m is required.
This option predomintaly requires cutting to meet the proposed ground profile. Due to significant
length of this option, it is estimated that a large amount of earthworks will be required.

7.15 Slips

The Option 1 route is in the vicinity of the large slip, however, does bypass the slip zone. Small
amounts of movement have been recorded near the Option 1 route at the edge of the landslide
during heavy rain periods. The depth of movement on the upper slope is inferred to be shallow,
however, a site investigation with boreholes is recommended to confirm this.

Due to the nature of the environment, there is potential that this route may experience localized
slips in the future. Therefore, it is important to ensure a robust design and consider what works
may be necessary to attempt in the adverse effects on this route alignment.

7.2 Option 2 - Farmers temporary road (B+B+B4)

Option 2, as highlighted in Figure 21 is an alternative alignment to the preferred option and
consists of a combination of the segments B + B + B4 (segments shown in Figure 16). This option
follows the existing temporary track from Hikawera Road, reaching the ridge top before passing
around the slip and reconnecting at Hinekura Road. The first section of this alignment is on a
private driveway, which starts from Hinekura Road to the woolshed.
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Figure 21: Option 2 — Upgrading farmers temporary road (B + B +B4)
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For the plan and longitudinal section please refer to Appendix B

7.2.1 Horizontal Alignment

The option 2 realignment consists of 28 horizontal curves with the smallest curve radius being 15m.
Of the 29 curves, 7 curves have a radius of less than 30m and for this assessment, these 7 curves
would be considered out-of-context curves. These curves are highlighted in Appendix B. Overall,
this option has the windiest horizontal alignment

722 Vertical Alignment

This alignment has 11 vertical curves. The vertical alignment in section 1, towards the ridge top,
reaches a grade of approximately 15%. In section 2 the maximum grade reaches 15% over
approximately 200m in two locations (one uphill grade and one downhill grade). In section 3, the
maximum gradient is a steep 19% grade which is experienced over 80m. Although the design
speed for this option is 40 km/h, the steep uphill and downhill gradients may affect the speed of
heavy vehicles. If this option is selected further engineering to reduce the steep grades may be
required to meet the heavy vehicle design standards.

723 Farm dams

The northern dam would require reinstatement and further investigation will be required to
determine its location.

The alignment bypasses the central dam with sufficient space there so it is likely this dam will not
require relocation. It would still be recommended to investigate the structural strength of the dam
and if this dam would have any effect on the new alignment or vice versa.

The southern dam is causing an underslip on the road above which compromises the continuation
of this option and hence requires consideration.

Due to the nature of the environment, there is potential that this route may experience localized
slips in the future. Therefore, it is important to ensure a robust design and consider what works
may be necessary to attempt in the adverse effects on this route alignment.

721 Earthworks

For this alignment, a maximum cut to a depth of 13.56m and a maximum fill of 6.50 m is required.
If it is decided to conduct further work on this alignment (i.e, reduce steep grades) further
earthworks may be required.

722 Slips

This option is in the vicinity of the large slip. This option, however, deviates the furthest from the
main slip zone. If more slope movement occurs, the potential effect on this alignment may be less.

This option connects to Hinekura Road south of the main slip. Hence consideration for treatments
for the developed underslip on Hinekura Road south of the main landslide will be required.

Due to the nature of the environment, there is potential that this route may experience pngoing
localized slips in the future (Refer Figure 22 below). Therefore, it is important to ensure a robust
design and consider what works may be necessary to attempt in the adverse effects on this route
alignment.
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Figure 22: Moderate sized overslip developing above recent temporary road

7.3 Option 3- New Road near the toe of the landslide

Option 3, as highlighted yellow in Figure 23 is to construct a road through the slip, closely

imitating what was existing on Hinekura Road. This option has the shortest alignment length
compared to all options.

For the plan and longitudinal section please refer to Appendix B.
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Figure 23: New road near the toe of the slip

7.31 Horizontal Alignment
This option provides an alignment that consists of only two horizontal curves, very similar to the
previous alignment. These curves have radii of greater than 100m, and therefore this alignment
does not have any out-of-context curves.

7.3.1 Vertical Alignment
This vertical alignment of this option is less severe as compared to option 1and option 2. However,
thereis a large incline of 12% experienced over 42 metres. Of the 5 vertical curves present only one
vertical curve has a grade of 12% with all other grades less than or equal to 8%. This option provides
a comfortable vertical alignment for both passenger and heavy haulage vehicles.

732 Earthworks
For this alignment, a maximum cut to a depth of 2m and a maximum fill of 2.5 m is required. It is
estimated that the earthworks required for this option will be a medium amount. This is estimated
based on the short alignment length and due to the option traversing through the current
landslide.

733 Slips
This option traverses directly through the landslide slip zone, hence, carries more risk than Option
1 and option 2. If movement of the main landslide reactivates this route will be translated
downslope as has occurred on a number of occasions since 2020. In addition, smaller movements
of the landslide may induce under-slips and over-slips.

Severe weather events are likely to result in further movement of the two existing under slips on
Hinekura Road either side of the landslide.
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Therefore, regular monitoring and possibly stabilisation works will be required to attempt the
prevention of adverse effects on thisroute alignment. Hence this option is considered to be a high
risk option but could be considered for the short term.

7.4 Option 4 — New alignment through the upper slip zone

Option 4 as highlighted yellow in Figure 24 is to construct a road through the upper part of the
slip. This alignment follows the northern section of option 2 (section B) before deviating through
the slip and joining back on Hinekura Road before the central dam.

For the plan and longitudinal section please refer to Appendix B.

fopTion2}

Figure 24: Option 4 — New alignment through upper slip zone

7.4.1 Horizontal Alignment
This option provides an alignment that consists of four horizontal curves. These curves have radii
of greater than 80m, and therefore this alignment does not have any out-of-context curves. The
curves on this alignment have a relatively large radius, therefore, provide a more comfortable
driving experience

7.4.2 Vertical Alignment
This option has three vertical curves with a maximum gradient of 12%. Two out of three curves have
a vertical grade of 12%, (one uphill grade and one downhill grade). These two 12 % downhill grade
is experienced over a significant length of the alignment, covering 330m. This option provides a
moderate vertical alignment for both passenger and heavy haulage vehicles.
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743 Earthworks

This alignment has a maximum cut depth of 17m and a maximum fill of 5.5 m. In addition, cutting
out of the upper landslide (if shallow enough) and forming a stable embankment are likely to be
required for this option. It is estimated that a medium amount of earthworks will be required for
this option.

7.4.1 Slips

This option traverses directly through the slip zone, hence, potentially carries more risk than
Options 1 and 2 but less than Option 3. As the route is in the upper part of the landslide there is
the possibility that if stable ground can be located at a relatively shallow depth, a stable route may
be able to be economically established. The best-case scenario is that another large movement of
the main landslide occurs which exposes stable ground in this area.

This option connects to Hinekura Road south of the main slip. Hence consideration for treatments
for the developed underslip on Hinekura Road south of the main landslide will be required.

Therefore, ground investigations and survey monitoring will be required to assess the feasibility of
this option.
7.5 Option 5 - Closure of Hinekura Road and divert to alternative routes

Option 5 involves the permanent closure of Hinekura Road to the public and diverting to the
alternative route. The alternative route is defined as Longbush Road, Admiral Road, Clifton Grove,
Wainuioru Road, Ngakonui Road and, Moeraki Road as shown in Figure 25.

4 Sealed Road
4 Unsealed Road (24 km)

Figure 25: Alternative Route

The detour route is approximately 57 km in length and takes approximately 1 hour and 17 minutes
to traverse in a passenger vehicle. The detour route likely takes longer for heavy vehicles due to
their constraints. This route is also predominantly unsealed, an element that may also add to the
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travel time. It would be ideal for this route to be sealed however, this is a large area to cover and
even with the additional traffic from Hinekura Road the traffic volumes are relatively low. As
compared to resealing the road, leaving the route unsealed means the work to improve the
alternate route will be cheaper (no design work required, no change to drainage, no physical works,
no temporary traffic management) and have a lower carbon footprint.

7.51 Horizontal Alignment

The horizontal alignment of the alternative route is torturous, with several narrow winding curves.
The posted speed limit of the alternative routes is 100 km/h, however, the safe and appropriate
speed for all roads is 60 km/h except for Longbush Road with a safe and appropriate speed of
80km/h.

The alternate route also has several out-of-context curves. For this assessment, an out-of-context
curve has been classified as a curve of radius less than 30m (matching the preferred option design
standard). A desktop exercise was conducted to approximate the curve radii on the alternative
route. Although for this report an OOCC is recognised as a curve with a radius less than 30m, any
curve measured between a radius of 30-35m during this exercise has been considered an out-of-
context curve to account for any discrepancies.

Table 7 summarises the out-of-context curves along the alternative routes and shows that
Wainuioru Road and Ngakonui Road have the highest density of OOCC.

Table 7: OOCC on the alternative route
Road Name Approximate Number of
Road Length OOCC

Curve radii (m) Min Radius

Longbush 507 km No OOCC NA
Road noted

Admiral Grove 335,269, 320,229,
12.0 km 10 17.2,26.6, 28.6, 34.3, 172 m
305,315

Clifton Grove 352,28.0,27.4,232,
272,239 273 30.4,
4 km 14 257 234,150,199, 155m

13.3,24.2

Wainuioru 29.6, 28.4,13.6, 24.6,
Road 19.4,32.7,29.6, 272,
17.8,26.7, 25,5, 33.9,
4.4 km 27 24.8,341,329,9.2, 92 m
29.6,22.5 200,228,
16.8,32.1,19.7,30.5,
22.4,26.3,14.9

Ngakonui 29.4,18.0, 321, 33.4,
Road 23.4,31.6,24.0, 230,
219,11.2,20.4,257,
16.9,30.0,17.5,17.7,
21.4,24.6,27.9,23.3,
16.1,29.6,15.8, 3117,
23.1,10.0,10.9,13.6,
31.8, 312

4.4 km 30 10.0m

Moeraki Road 6.0 km 1 27.0 27.0m

*Disclaimer the number of curve radii and measurement of radii are approximations only and should not be taken as exact
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The visibility on the approach to and at the tight corners is limited due to the road geometry and
environment. Foliage trimming and road widening may be required in areas to allow for large
vehicles to pass one another safely. Overall, there is approximately 3.3 km of out of context curves
of the alternative route. These corners should be investigated further to determine if
improvements are required

752 Vertical Alignment

It is important to note that the alternative route is in a mountainous environment however the
vertical alignment is not as severe as the horizontal alignment. During the site inspection, it was
noticed that the vertical alignment was comfortable with only gradual inclines and declines.
Vertical alignment effects on vehicle speeds are typically greater for heavy vehicles. For heavy
vehicles, the vertical alignment of the alternate route proves beneficial as there is less potential to
experience high downhill speeds and low uphill speeds.

753 Slips

The alternate route is in a relatively slip-prone area. As stated in the report above, several slips and
developing slips were identified along this route were noted. Routine maintenance for slips may
already be regularly occurring, however, for this option, there may be the potential for proactive
remedial works to mitigate any large future slips.

754 Infrastructure

There are 15 bridges located on the alternative route, with four of these bridges being one-way
bridges.

The majority of bridges have signage showing the heavy vehicle limits as axles 5200 kg and gross
44 000kg. This loading limitation may not be accurate hence live load assessments would be
recommended for accuracy and safety. This will help to identify if bridges require strengthening
works to sustain the increased traffic demand and loadings.

The four one-way bridges may potentially require upgrading to two-lane bridges to minimise any
congestion near the bridges, providing greater connectivity and accessibility for passenger and
freight vehicles. Upgrading, strengthening and regular maintenance of this bridge are costly.

During the residents’ meetings, residents acquired about the provision of line markings along the
route to improve delineation. Due to the route being unsealed, delineation improvements could
include the installation of edge marker posts and/or side rails where possible.

8 Economic Analysis

Please refer to the WSP Hinekura Road Realignment Option - Economic Assessment Report dated
13 February 2023.

9 Summary

Following the significant slip in June 2022, Hinekura Road between Longbush Road and Moeraki
Road has been closed off. Since then, an alternative route was provided for public use. For locals a
temporary road was constructed through private land, starting fromm Hikawera Road and
connecting back to Hinekura Road.

Since the construction of the temporary road, WSP have provided the SWDC with realignment
options for Hinekura Road. This report assesses and summarises the realignment options to
provide SWDC with high level information on the five shortlisted options.
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Table 8 summaries the aspects of each alignment option, colour-coded to assist comparison (red
= less favourable, green = more favourable, orange is intermediate). It is important to note that
these parameters are not weighted equivalently and therefore judgement cannot be based solely
on the colour coding.

Table 8: Summary of options

Aspect Option 1 Option 2 Option 3 Option 4 Option 5

Length 2.03 km 153 km

Horizontal No. curves Approximately
Alignment 74 OOCC on
% Of OCC the alternate
route.
Investigations
required to
Min curve identify if
— treatments are

required and if
so treatment

type.

Vertical No. of
Alignment vertical
curves
% Of
vertical 2339
grades
>12%
Maximum
(0)
Grade 14.15%
Farm Dams Northern )
Potentially
dam )
reinstate
northern dam

Central
dam

Southern
dam

©WSP New Zealand Limited 2021 33



Project Number: 5-C4072.01

Earthworks Predicted Earthworks

amount may be
required to
bring the road

to standard

Medium Medium
amount amount

slips and

By passes the By passes the devlce)loping

slip zone. slip zone. s

. - Investigation Investigation |c.ient|f|ed.
Slips/ Resilience and and during the site
stabilisation stabilisation Visit, ho:vz\{cehr ':
work likely work likely Wil g
- ) these slips are

required required

Infrastructure

Assumptions and Inclusions

The ranking and rating of the individual items are objective.
The aspects are not weighted equivalently i.e, cannot conclude that an option is more suitable due to having more green

Not all aspects have been considered in this report and table i.e, barriers, delineation, resource consenting, land use
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17 February 2023

Tim Langley

Roading Manager

South Wairarapa District Council
19 Kitchener St

Martinborough

Hinekura Road Realignment Options — updated summary
5-C4072.01
Dear Tim,

This letter presents a summary of the various options for realigning Hinekura Road, to assist
SWDC to choose a preferred option to take to detailed design, consenting, and
construction. This update includes stormwater, consenting

The realignment route options bypass the large active landslide on the property of 1673
Hinekura Road (John and Liz Hancock), which moved dramatically in June of this year.

In September WSP has carried out:

e Geological inspection of the ground exposed as part of the newly completed
earthworks for the temporary access vehicle track through the McCreary and
Hancock properties.

e Discussions with John and Liz Hancock regarding their three dams and water
sources and requirements in the vicinity of the realignment route options.

e An updated drone survey of the full site on 20 September and preparation of 3D
survey model of site

e Upgrading of the monitoring system on the main landslide on 20 September 2022

The various realignment route options are shown on Figure 1.  Attached to the covering
email is a digital version of this figure which also shows cross sections for each route option.

The colours on the various routes represent the gradient (steepness) of that section of the
route — with solid red being steepest (>15.0%), red dashed 12-15%, orange (8-12%), and green
least steep (<8.0%).

For convenience we have split the route up into three sections, as follows:

1. Northern section (Table 1) - two main options — Option B (the original blue route) utilises
McCreary's original access road past the woolshed and Option O (the original orange
route) runs through the sloping paddocks above McCrearys access road to the south;
with two sub options (Ol and O2) on the upper slope to the ridge line.

2. Middle section (Table 2) - from the ridgetop to Hancock’s middle farm dam. Options
are limited here hence only one option is presented; however, adjustments to this may
be made during the design stage and/or following the assessment of the effect of the
new temporary access road and the middle dam. Given the need to drain slopes to
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improve stability for the new road, this intercepted groundwater can be utilised for farm
water requirements and result in reducing farm water storage volumes.

3. Southern Section - 5 options (Bl to B5) are outlined in Table 3. The longer two of these
bypasses some unstable or substandard sections of the existing road, which are likely to
need repair/stabilisation soon. The options have varying earthworks implications with
provisional cut slope heights up to 14m for the longer 3 options.

A high-level comparison of the various options is presented in the Tables. To assist
comparison of the options, where applicable the cells have been colour-coded: red being
less favourable, green more favourable, and orange intermediate between red and green.

All options have a large surplus of cut material for which dump sites will need to be
identified.

The new temporary road earthworks provide very useful information on the ground
conditions in the middle section of the site and reduces the amount of ground
investigations required to provide a robust design. Additional investigations involving
excavator test pits and hand auger / scala penetrometer testing are recommended once
the preferred route is chosen. Investigation boreholes are recommended for sections with
proposed high cuts in the southern area and possibly the saddle above the main landslide.
The earlier these are done the more certainty can be provided in the design.

WICET - 1A, 1500
END OF BIDDLE SECTION

o

(S AR, |

Figure I: Realignment Options and associated earthworks footprints and gradients
(coloured)
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. Length of | Max Cut Max Earthwork . Geotech .
Option | Landowner | Overall comments alignment | Height Grade volumes Geotech Observations investigations Stormwater Consenting Farm Dams
. Upgrade More
gﬂcc;:c:sii‘x Utilises McCreary’s existing — favourable as
existing existing access road Cut- 10870 Qxﬁiﬁp"{?ﬁ{?ﬁiﬁi ﬁ':;(?ll?)n?haencut relatively | pre-existing
B private from Hikawera 900 17m 15.30% m3 | gh tabl It =l of Hand/auger steep road,_ but
Road past the - slopes snow very unstable material o scalas gradients requires same
road woolshed and up to Fill- 920 m3 | highly weathered and deformed thin level of
affectec_] if the ridgetop layers of alternating sandstone and technical consider
upgrading mudstone. Exposed to th_e elements_ it ftermmEiie relocating
Hancock Cut- 15470 appears that :jhey afrle Ifaskl)lly stl;lscegtlble ‘Green slightly more nortr:jglam
) Farm paddock : to erosion and can flake, block or be fields' comprehensive to saddle
O +01 McCreary G f-line f 842 10m 14.10% m3 washed off the cuts which are relatively technical above
paddocks &%52; ,S'QEC;:? Fill- 750 m3 | steep. Natural drainage of these cuts 1. Ground Ty S, (north of)
: ysac seems to be ok. Risk of soil horizon investigation - ; current
road; route will be . . : Green required
' eroding off the tops or being undercut. (~4 test pits, - , destroyed
close to the auger/scalas) fields dam
preferred location . . ge
Hancock, for replacement for Cut:- 18470 Cuts made in the Iandshde part of the required to
O+ 02 | McCreary Hancocks original 893 17m 14.10% m3 slope (i.e.,, between the Ridgetop and determine the
paddocks (destroyed) farm Fill- 740 m3 | the Saddle) are likely to require good depth of soils
dam y stabilisation.

Table 1: Northern Section options, colour-coded to assist comparison (red = less favourable, green = more favourable, orange is intermediate)

central dam are
creeping and
either need to be
drained by
removing
(relocating?) the
dam or stabilizing
/strengthening
the slopes.

deposits on dry surfaces or are prone to
erosion with ongoing (e.g., winter) rains.

Papa when in a large/thick unit seems to
hold up alright as a cut slope. Fails in
small blocks/chips at exposed cuts rather
than a muddy erosion as the overlying
material does. Moderate to steep cuts
into Papa observed on the temporary
road.

Gully below the middle dam: subsurface
seems fully saturated and has a
considerable amount of water in the
drain at that point.

investigations are
required to assess
the depth of
active slope, soil
depth, moisture
levels, and
possible location
of
springs/seepages
in the slopes
around the dam
and the slope
south of the
Saddle

Max
Option | Landowner | Overall comments L(_ength @] Cut Max SIS Geotech Observations . Get_)tec_h Farm Dams
alignment Height Grade | Volumes investigations
Route at the saddle is close to the top
(eastern-most point) of the landslide. 1. Ground
Cuts made in the landslide part of the investigation (test
slope (i.e.,, between the Ridgetop and the | pits, augers) is
saddle) are likely to require some required to
stabilisation. Some risk of landslide determine the
This section enlargement (widening to the south) to depth of active
following the be considered/addressed in detailed slope in the
previous blue (B) design. If failure is shallow this should be section between
route is able to be cut out in construction. the Ridge Top and
constrained by the Saddle
the saddle above Areas of poor drainage and soft Install subsoil
the landslide and subsurface in the gullies. Soft substrate 2. Ground drainage on
Hancock’s central overlying Papa in the hollows/gullies is investigation is slopes above
dam (which is quite soft, wet, and prone to saturation. required to middle dam to
McCreary, located in SWDC Erosion of these cut slopes is likely. determine the have dual
Hancock, land - on a ‘paper Observation of subsurface water flowing depth and extent | function of
locally road’?). Atthe Cut- freely at a shallow benched cut. Fines of activity from draining slope
B close to saddle, the road 600 16m 12.00% 35020 m3 | easily wash out as fine mud at the base the main and tapping into
Maori land | needs to be cut ' Fill :- 3170 | of the cut slope and channelling towards | landslide at the groundwater for
(which about 10m m3 the drainage. These cut slopes may dry Saddle farm use; which
McCreary deep. The out in the summer and may have poor will reduce the
leases) slopes above the resilience to take up sudden water 3. Ground required storage

requirement/dam
size. Reduce the
size of the middle
dam.

Table 2: Middle Section preferred option (B)
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Length of '\éla( Max
alignment Height Grade

Earthwork

Geotech Observations
Volumes

Option

Bl

B2

B3

B4

B5

Table 3: Southern Section summary of options
Assumptions and Notes for the preliminary geometric design:
Geometric design is based on a design speed of 40kph
Design vehicle - 11.5m Truck (swept path is checked against the full road width)

Curve widening and maximum grades will be based on NZ Forest Road Engineering Manual

All options will require Resource Consent as greater than 3000m3 of earthworks
Pavement layer design will be undertaken once test pits are completed

NoOUNwWN-

wsp.com/nz

Resilience

Geotech investigations

1. Soil moisture assessment and ~4-
6 test pits to determine soil depth

2. Assessment and possible
realigning/resurfacing sections of
road that have tension cracking

1. Soil moisture assessment and ~4-
6 test pits to determine soil depth

2. Assessment and possible
realigning/resurfacing sections of
road that have tension cracking

1. Soil moisture assessment and ~4-
6 test pits to determine soil depth

2. Assessment and possible
realigning/resurfacing sections of
road that have tension cracking

1. Ground investigations are
required to assess the depth of
active slope, soil depth, moisture
levels, and possible location of
springs/seepages in the slopes
around the toe of the slope’s
upslope of the southern dam

2. Assessment and possible
realigning/resurfacing sections of
road that have tension cracking

3. Soil moisture assessment and ~4-
6 test pits to determine soil depth

Cut and fill batter slope angles are assumed and shall be confirmed once the geotechnical investigations / assessment is completed

For developing these options, we have not considered barrier treatment design. These will be investigated during detailed design.

Stormwater

Consenting

Farm Dams

Rough Order Cost
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8 Geotechnical site investigations will be required to verify whether existing ground material is suitable to build the road on.
9 The proposed preliminary cross-section configuration is:

Carriageway - 2 x 2.50m

Berm-2x05m

Cut-1V:IH

Fill - 1V :15H /2H

Widening - TBC "
10  Stormwater design or farm dam impacts have not been assessed as part of this optioneering stage.

wsp.com/nz 5
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If you have any questions, please get in touch.

We would be happy to present the findings of this report in a meeting or workshop if this
would be helpful.

Regards

forZ/4 8=

David Stewart
Technical Principal - Geotechnical

WSP

Wellington

L9 Majestic Centre

100 Willis Street
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” AERIALS - UAV DRONE SURVEY- DEC 2022 AERIAI RETRIEVED FROM DATALINZ - FLOWN IN 2021
1. DESIGN BATTERS SHOWN HAVE BEEN CREATED

" RIDGE TOP
INTERFACING TO A GROUND MODEL COMBINING
UAV SURVEY AND LIDAR DEM

AERIAL IMAGERY SHOWN WAS CAPTURED DURING
UAV SURVEY UNDERTAKEN BY WSP IN DEC 2022.
AERIAL IMAGERY SHOWN FOR OUTER EXTENT WAS
RETRIEVED FROM DATALINZ WEBSITE WHICH WAS
FLOWN IN 2021.

FOR OPTION 1, 2, 3,3A & 4 PLAN AND LONGITUDINAL
SECTION REFER TO SHEET SK11-SK13, SK21-SK23,
SK31, SK3A, SK41.

THE COORDINATE DATUM IS IN NZTM AND THE
VERTICAL IS IN NZVD 2016.
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NOTE:

1. DESIGN BATTERS SHOWN HAVE BEEN CREATED
INTERFACING TO A GROUND MODEL COMBINING
UAV SURVEY AND LIDAR DEM.

AERIAL IMAGERY SHOWN WAS CAPTURED DURING
UAV SURVEY UNDERTAKEN BY WSP IN DEC 2022.
THE COORDINATE DATUM IS IN NZTM AND THE
VERTICAL IS IN NZVD 2016.
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