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EXECUTIVE SUMMARY

This Supporting Waipapa Growth Detailed Business Case (DBC) follows work completed to date,
including the Strategic Case, and is a Single Stage Business Case combining both the Indicative and
Detailed Business Case phases.

Background

The Waipapa Township is located on SH10, 5km northwest of Kerikeri. Alon ith Kerikeri, it is the
most significant growth area in the Far North District and, over time, has de o act as a e
centre for Kerikeri and the wider East Coast and central areas of the Di

SH10 runs through Waipapa from north to south and acts as th ine foxthe road .% busy
commercial and industrial areas are located mainly to the w , with so

from SH10 and alternative access off Kahikatearoa Lane Pataka Lane, A

- -\- t aggess to and
@ connection
between Waipapa and Kerikeri is provided via Waipa @

@ people who work in this
i

and cycling infrastructure.

The Waipapa commercial area is a significant
area travel by car as there is limited public§kan

s :- pdpulation growth will increase the demand for
residential dwellings i t witt2dso increase the demand for land for commercial,
industrial and retai ith significant focus on Waipapa.

Proble ortunities %

Proble Waipap a have evolved and been agreed to through the business case
process b on sta I back and supporting evidence. These problems are:

e PROBLE OF LONG TERM INTEGRATED PLANNING AND ROBUST ZONING CONTROLS HAS
RES “OPTIMAL LAND USE PATTERNS AND A DEFICIENT TRANSPORT SYSTEM (10%).
@ roblem statement relates to historic growth and development occurring in an ad hoc
t

er, with multiple direct accesses on the State Highway, and the existing roading network
being able to support further growth.

e PROBLEM Two: DISJOINTED AND INSUFFICIENT TRANSPORT INFRASTRUCTURE IS A MAJOR BARRIER TO
SAFE, EFFICIENT AND RELIABLE MULTI-MODAL PASSAGE, INCLUDING VISITOR JOURNEYS, AND REALISING
COMMUNITY OUTCOMES IN WAIPAPA (45%).

This problem statement relates to the capacity of the existing SH10 / Waipapa Road intersection,
the barrier of the State Highway to pedestrians and cyclists, and the proximity of the Skippers
Lane intersection to the State Highway.
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e PROBLEM THREE: LAND USE DEVELOPMENT PRESSURE AND NETWORK CHANGES HAVE SIGNIFICANTLY
ALTERED VEHICLE MIX AND JOURNEY PATTERNS ON THE STATE HIGHWAY AND ADJOINING LOCAL ROADS.
THIS HAS LED TO INCREASED PRESSURE AT KEY POINTS ON THE NETWORK AND CHANGES TO CRASH
PATTERNS (45%).

This problem statement relates to the increased traffic on Waipapa Road, which is also the Twin
Coast Discovery Highway, and the over-representation of right-turn traffic into Kahikatearoa
Lane and other business accesses.

Based on the problems and opportunities identified within the Waipapa study area, the following
investment benefits were identified:

« Benefit 1: Improved Economic Growth for Waipapa and Kerikeri (10%)
- Benefit 2: Improved Network Efficiency (45%)
e Benefit 3: Increased Safety (15%)
- Benefit 4: Increased multi-modal travel (30%)
Option Development @

Options were initially developed considering a range iVes based
benefits. The identified “long-list” options were init ssed usin

framework which assessed option alignment ent obj s

process allowed “long-list” options to be ratign 0 “short-li
e Right Turn Bay @ @
e Roundabout %

« Head to Hea ' %@

omaddxessing the above
& eria analysis (MCA)

ey project risks. The
ns to be assessed in further

- Traffic Signals

The short-li t ere then ass in Turther detail, including an assessment against anticipated
enviro Social imp , andMiigh-level cost estimates.

Based on finding t , supporting information, stakeholder and community feedback, the
Roundabout was _idgnti he recommended option.

Why Thi IS Recommended

The Re is identified as the recommended option for further progression, as it:

Ot
vides the best overall efficiency benefits, in particular for Twin Coast Discovery Highway
ovements.
e Provides a gateway treatment to the Waipapa area and allows ease of movement for all users.
« Significantly reduces the number of conflict points at the intersection.
e Provides opportunity for uncontrolled crossing points on all roads.
e Received the most favourable feedback from the public.

Recommended Option
The recommended option includes the following treatments:
« Roundabout at the intersection of SH10 / Waipapa Road / Waipapa Loop Road.

e Providing a link from Waipapa Loop Road to Klinac Lane (Klinac Lane Extension).
e Closing the northern end of Skippers Lane and introducing a turning head.
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e Closing the Waipapa Loop Road North intersection.
e Implementing corridor improvements to SH10 that include:

- A shared footpath from Waipapa Road to the Kerikeri River.
- Widening to provide a flush median and right turn bays.
- Streetlighting for amenity.

To maximise the benefits of investing on the corridor and ensure desired project outcomes are fully
realised in the short-term, it is proposed that the recommended improvements are implemented as a
single package.

Achieving the Outcomes

The recommended option’s outcomes are:

« Improve access opportunities without detrimental effects on the S¢\

e Decrease average delay at the SH10 / Waipapa Road intersecti e Osec in

with no movement having more than 20sec delay.

e Provision of walking and cycling connectivity across SH

e 25%reduction in annual social crash cost. @
Costs, BCR and Profile @
The project Expected Estimate for the recommer@ is $7. IM&
The BCR is 3.1 and the Assessment Profile
Next Steps @
It is recommended that the dvance t re-implementation, detailed design and
implementation through jra I|very m me with the NZ Transport Agency’s standard
procurement appr mend th - tructlon be completed in the 2018/19 financial

year. @
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Supporting Waipapa Growth: Detailed Business Case

This document is a Single Stage Business Case for the State Highway 10 (SH10) / Waipapa Road
intersection and includes both the indicative and detailed business case phases, referred to as a Detail
Business Case (DBC) in this report.

This DBC outlines the investment story being promoted for SH10 corridor through Waipapa, building
on the previous Strategic Business Case (Refer Section 1.1). Along with corridor improvements, the
primary purpose of this DBC is to provide investors with an early opportunity to choose a SH10 /
Waipapa Road Intersection layout option for further investment. The DBC outlines the ongoing
engagement process for the recognition of problems and potential benefits, and the development of
ideas into a long list of options. It goes on to identify and evaluate the risks and effects associated with
each option; then determine a preferred option with target outcomes.

1.1 Work Completed to Date &
essment Repaxkt

SH10 / Waipapa Intersection Improvements, Scheme (A%,
2010) @
. and two ‘{‘- for a roundabout
NO eXo

This 2010 scheme assessment report by Aecom co
at the intersection; concluding that the former ogti

Supporting Waipapa Growth - Stratégic ess C %, 016)

A Strategic Business Case was de y the NZ Tran ncy in Feb 2016 in partnership with
the Far North District Council o) d PIannin

The strategic case identi oblems %s presented in Table 1.

WEIGHTING | BENEFITS

ra. o . Realised planned economic
t&d in suboptimal land use 20% and targeted urban growth
U

ansport system

d be ade

zoning controls h

patterns and
utdated Waipapa corridor transport

Disjoin
inf@ e is a major barrier to safe and

effi ulti-modal passage and realising
community outcomes

An efficient and accessible
45% Waipapa service centre and
community hub

Land use and network changes have significantly
altered vehicle mix, journey patterns and crash 359 A fit for purpose and safe
profile on the State Highway and adjoining ’ multi-modal transport network

intersections

The strategic case concluded that there is a good opportunity to enhance the economic prospects of
Waipapa and the Far North District through investment in the transport network, including the SH10
corridor.
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A recommendation of the strategic business case was to proceed with the project to a single stage
business case to confirm the preferred network option(s) and corridor improvements on SH10 in
Waipapa. This recommendation was endorsed by NZTA’s Auckland / Northland Business Unit Decision
Making Team.

Waipapa Road / SH10 Intersection Traffic Study (Opus, 2016)

The Waipapa Road / SH10 Intersection Traffic Study was completed in August 2016 by Opus for Far
North District Council (Appendix A). The study considered various forms of intersection control,
together with various growth rate scenarios to provide an indication of possible intersection upgrades.
Future road network changes were also considered to assess the change in traffic flows and any impact
on the operation of the intersection.

It included an origin-destination survey to provide a better understanding of d e

in the peak period, which is likely to limit future commercial a str|
A single lane roundabout was identified as the favour section |ay

" travel behavi

a significant
mercial growth,
rantly, a roundabout

improvement in intersection capacity. This increase iKf s ould e
and better accommodate State Highway and Loca
option would also be more resilient to cha

intersection layout. @
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The Waipapa Township is located on SH10, 5km northwest of Kerikeri. Along with Kerikeri, it is the
most significant growth area in the Far North District and, over time, has developed to act as a service
centre for Kerikeri and the wider East Coast and central areas of the District.

SH10 runs through Waipapa from north to south and acts as the spine for the road network, as shown
below. The busy commercial and industrial areas are located mainly to the west of SH10, with some
direct access to and from SH10 and alternative access off Kahikatearoa Lane and Pataka Lane. A local
road connection between Waipapa and Kerikeri is provided via Waipapa Road.

The Study Area covered in this Business Case is the length of SH10 from the bridge just north of
Puketotara Road to Pungaere Road. This incorporates the major interséltion with Waipaga
Road/Waipapa Loop Road and with Kahikatearoa Lane.

Figure 1 below shows the location of the Study Area. &%
RN Q %

S
Rt
@%\\y <©@>

Figure 1: Study Area, showing Waipapa and Kerikeri area geographic proximity
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2.1 Users

In addition to proving local connections, SH10 is classified as a ‘Primary Collector’ classification of road
and plays an important role in connecting significant areas of forestry and tourism destinations with
SH1.

The section of SH10 in the study area is also important for local trips carrying a mix of traffic including:

e Freight - both through traffic and servicing Waipapa

e Tourism - through traffic and the Twin Coast Discovery Highway (Waipapa Road and north on
SH10)

e Local - particularly between Kerikeri and Waipapa commercial area (via Waipapa Road and
Kahikatearoa Lane).

The Waipapa commercial area is a significant area of employment. Many of.t who wo

area travel by car as there is limited public transport and a lack ofw Cling mfra uctyr
The following table provides an indication of a higher proportion o t work by

North District compared to Northland in general and to New Z as a hoIe

Table 2: Transport to work

U
Far North District 0\ @
Northland @ @

New Zealand @_@ @ 70

*Car includes trucks and v

2.2 Loc l'\\§7 vwX and Features
(0]

rt ré&’turning to the north-west through a moderate left-hand bend
Nalpapa Road and Waipapa Loop Road. The intersection is a priority

X pahe approaches
heading north on the State Highway, the posted speed limit is 100km/hr with a
west side of the road and commercial/industrial properties on the east. After 500m,

properties. 100m north of this is the larger intersection with Kahikatearoa Lane. This is the only road
into the main commercial centre. There is a left turn slip lane and a right turn bay on the State Highway
and the side road is give way controlled with a two-lane approach and traffic islands.

North of Kahikatearoa Lane, there are some commercial properties on both sides of the road, with
access directly from the State Highway. Immediately after the left-hand bend there is access to Skippers
Lane, which runs parallel to the State highway for approximately 250m, separated by a grass verge,
providing access and parking for the adjacent shops and businesses.

Skippers Lane exits onto Waipapa Loop Road at the southwest corner of the main intersection of
SH10/Waipapa Road/Waipapa Loop Road (referred to as SH10/Waipapa Road intersection from here
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on). This is a priority controlled crossroads junction, with the side roads meeting the State Highway at
a skewed angle. There is a dairy shop on the north-west corner and a service station on the north-east
corner. On the south-east corner, currently is a vacant land with a shelter belt of trees.

Immediately north of the intersection is a narrow painted median treatment, approximately 200m long.
There are various shops and food outlets on the east side and the northern end of Waipapa Loop Road
intersects with the State Highway 100m north of the cross roads. Waipapa Loop Road provides access
to commercial and light industrial properties, an electrical substation, dairy farm and the community
hall. This will also provide the connection to the Klinac Lane extension, which will become an alternative
route to the main commercial centre. FNDC remains committed to developing the extension of Klinac
Lane northwavrds to link with Waipapa Loop Road. FNDC and NZTA agree that this local road work
would need to be integrated with the main State Highway intersection upgrade (in whatever form
agreed), as extension of Klinac Lane on its own would likely make matters even worse.

The northernmost 400m of the study area to Pungaere Rd is rural on both
speed limit increases to 100km/hr approximately 200m prior to the P

ofythe road e

The key connecting roads can be seen in Figure 2 below:

Waipapa Loop& "Qipap, Rodg

p

e
Kah'\katea"oa Lan

@ pataka L2f€
i) |

\ Kaeo River Bridge

Figure 2: Waipapa Road Network
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2.3 Surrounding Land Use

The following extract from the Far North District Plan shows the zoning in the study area which features
a mix of residential, commercial and recreational and rural production zone.

Proposed for
recreational
activity

@% N
\>V
X&a Figure 3: Zoning from FNDC District Plan
It shoul %ﬁ Mhat the industrial zoned land is a mix of commercial and industrial, and that
industria elspments have been permitted in the rural production zones.

The I\ parcel of land to the east of the State Highway is currently being considered as a location for
a sports complex with access provided via SH10 and Waitotaria Drive.

2.4 Traffic and Other Growth

Waipapa has been highlighted for strong future growth and development, with the Kerikeri Waipapa
Structure Plan (2007) being the guiding document. The structure plan includes household and
population predictions between 2001 and 2026, which indicates that the population is predicted to
more than double over this timeframe. This predicted population growth will increase the demand for
residential dwellings in the surrounding area. It will also increase the demand for land for commercial,
industrial and retail development in the area with significant focus on Waipapa.

NZ TRANSPORT AGENCY October 2017 7
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Historic traffic growth on SH1 over the last 10 years has been approximately 2% per year based on the
NZ Transport Agency’s traffic count station at Springbank Road, located 4km south of the site. The
count station at Takou Bay Road, located 8km north of the study area, shows a higher historic growth
of 3% based on the last 28 years of traffic counts. It should be noted that both of these count stations
are located outside of the study area and likely to predominantly measure State Highway through traffic.
Both Kerikeri and Waipapa have important local function with local traffic travelling between these two
centres. Any increase in this local traffic may not be captured in these count locations. Hence, the
historic growth stated above may be lower than reality but still provide some indication of the traffic
growth in the area.

A review of the traffic count data in the FNDC RAMM database indicates that the annual growth on
Waipapa Road is over 5% since 2010. With both Waipapa and Kerikeri being identified for future growth,
traffic volumes are expected to continue to grow.

NZ TRANSPORT AGENCY October 2017 8
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3.1 Project Governance

The project responsibility will lie with the NZ Transport Agency, in partnership with the Far North
District Council. Both these organisations have concerns about the current transport infrastructure and
the need for further investment. Figure 4 shows the NZ Transport Agency’s Project Governance
structure which aims to deliver the Waipapa Business Case as per the national business case approach.

ance Structure - Business Case

3.2

As part of the Stra
workshops wer

y the NZ Transport Agency. Engagement was undertaken with the Far North

District Cag e Waipapa Business Association to ensure the breadth of issues were well
underst LM diagram is included with the Strategic Case appended. It was then always expected
that equent Business Case stage would expand to a wider group of interested parties, which
has curred.

This stage of the business case was guided by the NZ Transport Agency State Highway Public
Engagement Guidelines (then Draft, and which have since been finalised). Engagement partners were
identified and grouped, and assigned appropriate levels of engagement, as follows:

e Project Partners - ‘collaborate’ and ‘involve’
e Stakeholders - ‘consult’ and ‘involve’

e Community - ‘inform’ and ‘consult’

The engagement partners and knowledge areas are set out in Tables 3 and 4 respectively.
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Table 3: Project Partners

PROJECT PARTNER KNOWLEDGE AREAS

NZ Transport Agency (HNO + State Highway 10: traffic operation, safety, investment and
P&l) (Project Manager) planning.

Local growth plans, community concerns, operation of the
Far North District Council local roads, local travel demand and customer feedback
concerns; also aware of State Highway influences.

Table 4: Project Stakeholders

PROJECT STAKEHOLDERS KNOWLEDGE AREAS

Waipapa Business
Association.

Wi Cultural significance and ec Ily im:portant sif@s in ;; -
area.
Northland Regional Council Flood manageme nt. @

Ministry of Education Future plan Ithg need i@.

Ministry of Business,
Innovation and Employment

R
Northland Inc °
3.3 En
A Com% s Plan wz
p

Case a , attached a
The Communicag Pl mmarises the history of the SH10/Waipapa Road intersection, identifies
the purpose r the SBC engagement and specifies the level of influence that stakeholder
and publipaXicipation would have on the SBC.
The .% ion and communications approach in the Communications Plan was designed to deliver
the fiolewing engagement objectives for both FNDC and the NZ Transport Agency:
e Gain stakeholder support by communicating the preferred option for improving the
intersection to key stakeholders, iwi and road users;
e Inform affected parties and communities in order to achieve understanding of the
proposed works and their effects;
e Minimise the number of public queries by being proactive in our approach and concise in
our publications;
e Gather knowledge from the community and understand others viewpoints; and

e Fulfil the requirements of the Resource Management Act 1991, Land Transport
Management Act 2003 and Local Government Act 2002.

Local business needs / concerns.

ic Acti
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To achieve these objectives, a structured sequence of events was implemented to ensure that key
stakeholders were consulted on changes, landowners were informed of the preferred option before it
became public knowledge and enabling the community to participate in consultation in an accessible
manner.

The following provides further information on the delivery of the Communications Plan.

3.4 Key Stakeholders Involved

In partnership with FNDC, the NZ Transport Agency directly engaged with the Ministry of Education,
the Local Business Association, the Bay of Islands-Whangaroa Community Board, Iwi and members of
the Northland Transport Alliance; discussing the strategic case to improve the intersection.
Recognising the need to narrow the focus of the transport needs of the commugity in relation to the
SH10/Waipapa Road intersection, a Waipapa Project Steering Group was up consistin f
representatives from NZTA, Northland Transport Alliance, FNDC’s infrastruct @ssets gr ;
local community board member, Ann Court.

The Ministry of Education (MoE) administers a number of estal ¢d educational fagilitie e area
that utilise the intersection. Through early engagement wit B\ iTwas identifie§ ev opment of
a vacant lot along Waipapa Road is planned. An imp Q he intergéctidg\Wwould not only be
beneficial for an education facility at this site in p @ t also fork r education centres
around the township. MoE did not raise any con of this K aitation.

The Local Business Association have been | Vi or anu s for improvement to be made
to the SH10 Waipapa Road intersectj th ere br upportive. Their only concern was

that improvements being investj t not cor@ to realisation.
The Bay of Islands (BOI)-Whak mmun t re presented with the preferred option on 22
% A A

May 2017 at a closed meg merous qQe€s re asked by the Board at the time of the meeting
and these question ly by the Project team members. The Board had similar
sentiment as ocC iness As that it would be a disappointment for the community if
the option i nue to the next stages.

in the rohe i iwi with Ngati Réhia holding mana whenua of this area. Sebastian
Reed, Keith Kent a % praggon (NZTA Maori Liaison Co-ordinator) met with kuia Nora Tawhi
Rameka to info the progress with the business case, discuss project development and
approach t j is information back to mana whenua. Neither Iwi nor the hapu raised any
particula ith the decision to proceed with an engineering solution to the traffic issues at
owever, it is their aspiration to be involved in the planning and construction phases,
0 manage any accidental discoveries of heritage or waahi tapu or taonga artefacts. A
lue assessment has been requested by NZTA.

3.5 Public Participation

The NZ Transport Agency in partnership with the FNDC held a Public Open Day on 1 June 2017 at the
local Waipapa Community Hall. Over 100 people came along to the Open Day, and gave the NZ
Transport Agency and FNDC valuable feedback. It was confirmed that there is a high level of community
support for a roundabout at this intersection, and also support for the extension of Klinac Lane; both
helping to provide a simpler, safer and more effective connection between the eastern and western
extents of the town.
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A facilitated workshop was held in November 2015 with key stakeholders from the NZ Transport Agency
and FNDC exploring the issues being experienced in Waipapa during the Strategic business case stage.
The stakeholder group developed and agreed on three problem statements.

The Detailed Business Case team revisited these at another workshop in November 2016. This involved
a group of representatives from FNDC, NZTA and Opus. A ‘Constraints & Opportunities’ drawing was
developed to capture a number of the main issues raised, which is presented in Appendix C of this
report.

4.1 The Problems

The revisited problem statements below better reflect the issues faced withi 0 study

PaN

N
Problem one: Lack of long term integrated planning %@jﬂ oning coityols
i

resulted in sub-optimal land use patterns and a nsport sy 0%

gjor barrier

to safe, efficient and reliable multi- Journeys, and

realising commuRi es in Wa/%

Problem three: Lan network changes have
significantly altere S on the State H/ghway and
adjoining local

NS

A broader each of th% em statements is presented below.
PROBLE CK OF LO EGRATED PLANNING AND ROBUST ZONING CONTROLS HAS RESULTED IN
ND A DEFICIENT TRANSPORT SYSTEM (10%)

SUB-OPTI LAND US
This problem h @s € to the permissive nature of planning controls in the FNDC District Plan,
G

which provi i rentiation between zones, and as such growth and development have occurred
in an ad r Development occurring in such a way can make it difficult (and sometimes
exp r itfrastructure to be effectively planned and delivered. This is especially true in Waipapa

dustrial and commercial development has spread into the Rural Production zone.

Wlthout strategic direction, development has tended to occur by piecemeal, with each site seeking
access directly from SH10, undermining the safety and efficiency of the major road corridor, including
through a proliferation of conflict points.

Waipapa has had available land for development and, along with Kerikeri, has seen significant growth
in population and employment in recent years. Development without sufficient planning controls and
direction has largely followed market forces, and this has resulted in the situation of different and
sometimes incompatible land uses adjoining each other. Although a key concern for both the FNDC
and NZ Transport Agency, it is not within the scope of improvements recommended in this business
case to try to address these planning problems. It is understood that this is a separate matter and
should continue to receive attention in parallel in terms of Council-led improvements.
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FNDC is undertaking a consolidated review of its District Plan. The process is tracking towards
producing a draft review document for public feedback by the end of June 2018. The appropriateness
of zoning land in Waipapa to accommodate some or all of the industrial and commercial demand will
be tested through the District Plan review process. Council has endorsed a hybrid approach to the style
of future District Plans, enabling an ‘activities approach’ to the control of land use. This is a move away
from the more permissive effects-based District Plan currently in place. This change is expected to lead
to better coordinated associations between land use and zoning.

PROBLEM 2: DISJOINTED AND INSUFFICIENT TRANSPORT INFRASTRUCTURE IS A MAJOR BARRIER TO SAFE,
EFFICIENT AND RELIABLE MULTI-MODAL PASSAGE, INCLUDING VISITOR JOURNEYS, AND REALISING COMMUNITY
OUTCOMES IN WAIPAPA (45%).

The problem identifies that the existing transport network is deficient. The intersection is already at
capacity with ineffective local road access, which means that any additional tr ill result in fur

delays, queues and safety problems. There are a number of issues which coRgxj o this:

« Lack of facilities for turning traffic, so vehicles slowing or sto urh impedethe
traffic; this results in unnecessary delay to the traffic that+ ing straight-on
intersection.

« The layout of the intersection confuses motorists apa Road anqd\Waidapa Loop Road
creating uncertainly regarding priority, resulti ¥ :

e The speed of vehicles makes it more difficultto %% traffic. This reduces
the capacity of the intersection as mo hsure whe rudt it is safe to make their

turning manoeuvre.
e The number of other traffic eraen und the int ctigh Zinto the shops, service station,
parking manoeuvres, etc. confusion s wait for bigger gaps in the traffic
N t b

acity of the intersection.

before making their tu ymangduvre, red
- Skippers lane acce nWai @ does not meet intersection separation

PROBLEM 3: LANRQU NETWORK CHANGES HAVE SIGNIFICANTLY ALTERED VEHICLE
MIX AND JO IGHWAY AND ADJOINING LOCAL ROADS. THIS HAS LED TO
INCREAS NETWORK AND CHANGES TO CRASH PATTERNS (45%)

In 2009 th& FNDC open ri Heritage Bypass as a local road link, which significantly shortened
(time and d

istance)
the preferred ro e@ rikeri for trips to the north. In addition to this new roading link; in recent
years, new s } and residential developments on the eastern side of Kerikeri, and additional
j evefopments along Waipapa Road have also sprung up. As a result of the associated

Traffic travelling to the commercial centre of Waipapa from Kerikeri not only needs to navigate the
difficult Waipapa Road intersection, but also turn right into Kaihikatearoa Lane. This movement has
resulted in three injury crashes in the past five years.

High operating speeds on SH10 also pose a safety risk and act as a deterrent to active travel modes
that the NZ Transport Agency would like to encourage.
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Table 5: Comparison of journeys between Waipapa and Kerikeri

CONNECTION BETWEEN WAIPAPA WALKING AND

AND KERIKERI Ulals QUSRS CYCLING FACILITIES
via Waipapa Road + Heritage Bypass  7min 5.6km Yes

via SH10 + Kerikeri Road 10min 9.3km No

The Problem Statements drafted at the earlier stage (Strategic Case) were then refined to better capture
the situation, including a change in their percentage weighting.

Table 6: Refined Problem Statements

| DETAILED BUSINESS CASE

STRATEGIC BUSINESS CASE

Lack of long term integrated o (.)f long term integrat
planning and robust zonj

lanning and robust zonin
Eontrolsghas resulted in ° controls has resulted '
suboptimal land use patterns optimal land use R
and a deficient transport and a deficient Wak t

system (20%) system (2

Distoiat .
Disjointed and outdated iert )

Waipapa corridor transport poarrier 10396 _ _

infrastructure is a major.bak{i cient ang ralRRwiulti- Minor changes to capture
to safe and efficient m modal % tourist trips

modal passage angrt visit dysyand realising

community oug€o outcomes in

@é %and use development
% pressure and network

changes have significantly

Landuse and g anges  altered vehicle mix and
have signj i Afered journey patterns on the State
9,

Recognising recent growth

vehicle §¥ frney patterns
Yy p Highway and adjoining local within Walpapa

{(oftfe on the State  roads. This has led to
pid adjoining increased pressure at key
points on the network and
changes to crash patterns
(35%)
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4.2 Status of Evidence Base

This section sets out the status of the evidence that supports the identification and assessment of the
key problems and potential benefits, and identifies any gaps in the evidence base as may be required
to further support the investment story. In line with the problems and potential benefits defined above,
the evidence base primarily covers:

e SH10 /Waipapa Road / Waipapa Loop Road Intersection Modelling
e Travel behaviour / Journey patterns

e Local growth

e Land use

- Safety record

e Vehicle Speed through the Waipapa Township
4.2.1 SH10 / Waipapa Road / Waipapa Loop Road Intersection Mode{ .\ («
e VA

KEY ISSUE

Site observations and traffic modelling at the SH10 / 7&‘."’ : ‘.,,& Problem 3
Waipapa Road indicate that the intersection has capagis <y

constraints for local traffic entering onto the SH10.0 @ ‘ Q

especially of concern in the PM Peak period. @5

Average delay in the intersection is nearl s in the

PM peak period. Right turning traffic from a Road

has been recorded to reach delays of <l seconds in X

some situations.

These delays are considere table for 6 - . )
traffic and for State H| ugh traf flo not
meet the NZ Tran Level of

requirements. %
2\

The SHlpapa W ion (shown in Figure 5) is the main intersection in Waipapa and

provides a”vital co etween Waipapa and Kerikeri. The existing intersection has two key
problems that c ongly to the delays:

ent Iane width on SH10 south approach prevents SH10 northbound through traffic
%o ass a slow moving or stationary vehicle waiting for a gap in the traffic to turn right
@ rom SH10 into Waipapa Road.
Steady SH10 through movement from both the southern and northern approaches, limits
gaps in the traffic stream thereby causing delays to right turns from both Waipapa Road

and Waipapa Loop Road into SH10. It is reported that risky manoeuvres often eventuate.
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Figure 5: SH10 / Waipapa Road / Waipéa#sd

(Source: Far ) c @
The diagram in Figure 6 shows average del RGN turn and@ahead movements from
Th

Waipapa Road to be nearly 5 minutes for tke P g3k (16:00-17) igure also shows that right
turn and straight-ahead movements from Wa Loop Road of approximately 25 seconds.
The delays on this approach ar vehicles using this approach in
comparison with the Waipapa It in lower levels of services (LOS) as
shown in the figure below.

Figure 6: Average delays (seconds), Sidra modelling results for the SH10/Waipapa Road intersection
(2016, 60 min peak period 16:00-17:00)
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Figure 7 shows the posted and operating speeds on SH10 through Waipapa Township. Both southbound
and northbound traffic speeds are higher than the posted speed limit with the exception of the SH10
stretch around the Waipapa Road. This reduction in speed limit observed is once again evidence that
the turning traffic impedes proper through-traffic movement on SH10.

NORTHBOUND SH10 traffic speed SOUTHBOUND SH10 traffic speed

A
%
ks

Figure 7: Recorded speed on S - Posted (Km/hr) (Northbound and Southbound)

The project team r S t atare speed through the Waipapa Town centre has benefits
for vulnerabl and for c esive town centre.

There i unlty to sely duce the speed of operation by designed traffic engineering
solutio : ewate the ituation where the speed reduction is happening as a result of
caution ardtind a su erns, including vehicle conflicts between local turning traffic and through
traffic.

422 Tr e |our/Journey Patterns

Key 'ssue Problem Alignment

Blip track surveys clearly show that drivers change their Problem 1 | Problem 2 | Problem 3
travel behaviour in the busy PM peak period. The likely

explanations for this change in travel behaviour include that

drivers avoid being delayed when trying to turn right out
from Waipapa Road, by instead diverting via Kerikeri Road.

Vehicles currently travelling from Kerikeri to north of the SH10/Waipapa Road intersection have two
routes to choose from as illustrated in Figure 8. The northern route via Waipapa Road (shown in red) is
approximately 5.5km long and the southern route via Kerikeri Road (shown in green) is approximately
9.5km long.
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Blip tr
vehicles
routes is dgiven in

length of travel X
Table 7: Tr: Q

DESCRIFTION

e origin-destination of vehicles and to record travel time for
avel distances and travel times in the PM peak hour for each of the
shows that even though the southern route has almost double the
travel time is only 1.5minutes longer in the weekday PM peak.

TRAVEL DISTANCE TRAVEL TIME - PM PEAK
(KILOMETRES) (MINUTES)

Fi ey ch01c®§l to North of SH10/Waipapa Road Intersection
Ee

s and speeds

Nortrn route (K to A) 5.5km 06:00
Southern route (J to A) 9.5km 07:28

The blip survey was also used to analyse travel behaviour and driver choice of route at different time
periods. Figure 9 provides a comparison between journey choice in the AM and PM peak periods. It
shows fewer trips being made between Kerikeri and Waipapa (southern route) in the weekday morning
peak compared to weekday evening peak. A likely explanation for this change in behaviour is that
drivers avoid Waipapa Road in the PM peak when the delays at the SH10/Waipapa Road intersection are
expected to be longer.
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This is a telling behaviour that the drivers choose a longer, and overall slower route to avoid the
frustration of queues, and potentially unsafe situations, at the Waipapa intersection.

Figure 9: Journey choice we8kg d PM pea, @ §
This change in travel behaviour supports the P i &m people markedly change
kvements to the SH10/Waipapa
o]

their journey behaviour because of pressur
Road Intersection will release a domj the road network.

Problem Alignment

The Kerikeri-W 2V5sYe Problem 1 | Problem 2 | Problem 3
the Far No 9 on and

associ 2 eVelopments.

Touri i s in the also increased greatly

over the\last"decade. Fhe on and other

development grow@ tly related to traffic growth.

With the exj aipapa Road intersection already

being at ,\any increase in traffic driving through

th € I8 will exacerbate the existing intersection

pr

NS

As per the evidence in the preceding discussion, SH10/Waipapa Road intersection is already at capacity,
causing long delays for side road traffic turning into SH10. Further traffic growth on SH10 and/or the
two side roads will worsen the intersection delays if no significant improvements are made.

Figure 10 and Figure 11 below show the traffic growth at the two NZ Transport Agency SH10 count
stations located 8km north and 4 km south of the study area respectively.
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Figure 10: Recorded AADT and Trendlines for S @gy Site at P@@d

®

Figure 11: Recorded AADT and Trendlines for SH10 Count Site at Springbank Road

As shown in Figure 10, growth at the Takou Bay Road Telemetry sites indicates a historic growth of
3.1% over the last 28 years and 4.4% growth over the last 5 years. Figure 11 indicates higher growth
scenario at the southern telemetry site on Springbank road in comparison with a historic growth of 2%
over the last 10 years and a 4.5% growth over the last 5 years.

Taking the most conservative approach between the two sites (long term best fit growth scenario for
Springbank Road), traffic would continue to grow with around 130 vpd per year for the foreseeable
future. Even in this scenario, given that the intersection is already at capacity, any additional vehicles
through the existing will increase the delays and exacerbate the issues at the existing intersection.
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However, it is justifiably the more likely scenario that the marked increase in investment in Northland
seen in recent years will run for many more years, driven in no small part by the Tai Tokerau Economic
Action Plan, and sustained growth will continue to push traffic growth on a sustained steeper trajectory.
The increasing demands of Northland freight and tourism, as well as those arising from the Kerikeri-
Waipapa area being a recognised as a Northland growth ‘hotspot’, will more seriously expose the
shortcomings of the SH10/Waipapa intersection if major improvements are not put into effect in the
near future.

4.2.4 Land Use Population Growth

Key Issue Problem Alignment

Waipapa is a key industrial and commercial hub within the Problem 1 | Prohlem 2 | Problem 3
Far North District. Currently approximately 75% of this area
is occupied.

D
The structure plan identifies the Waipapa area to intensify @

industrial, commercial and retail land uses. At present, b
intensifying this area is restricted because of the poor
internal road network within the industrial zoned area anr@

D
the reliance on access on and off SH10. N\ L 720\ N
The Waipapa Kerikeri Structure Plan prediction i Mopulati n mber of households
will double between 2001 and 2026 within the\i\a erikeri a T opulation growth according
to census data shows growth tracking towa ediction it ifiCant population growth in the
s New Zeq is growth in population increases

last two census periods (2006 and tat
the pressure for residential devdl but alsg ey commercial, industrial and retail

developments, all of which g ic. @
As shown in Figure 12, %ve distri ones in Waipapa:
e Commer, 'al@
° Indu % %
} I

a

[
| Productj x
@ rgest, and is located on the west side of SH10. This industrial zone includes

vy industrial activities at the southern extent, large retail stores at the centre,

The northern part of the industrial zone is a mix of industrial and retail, with access provided via
Waipapa Loop Road and Skippers Lane.
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Kahikatearoa

Lane g :\\@ 6
Figure 12: Existing District Landuse Zones (Sou;@@b)istrict Pl
en i

Currently there is no local road lin € three erey

internal trip between any of th p eds to use AN he largest trip generator is the central

part of the industrial zone % provid a ahikatearoa Lane. There is an opportunity to
o

A\

connect the central and nart f the Ind i\ xOne with a road which is now referred to as the
Klinac Lane Extensio

ould pr, ginternal connectivity between the different parts of the
ould also r pressure at the Kahikatearoa Lane/SH10 Intersection. For

industrial z
examp p d from th& horth iNo the central part of the Industrial zone will be able to use the
Klinac L nsion an i

Loop Road to access SH10 instead of using the longer route via
Kahikatear@a Lane. g%

Whilst the Kli ension would put more pressure on the SH10/Waipapa Road intersection, if
constructeehin Vol n, FNDC and the NZ Transport Agency have agreed that this new link road should
be consi egral to the major intersection upgrade, to achieve a harmonious outcome.

The Klinac Lan te

KEY ISSUE PROBLEM ALIGNMENT

Analysis of crash data provided by NZTA’s Crash Analysis Problem 1 | Problem 2 | Problem 3
System (CAS) database indicates that “rear end” and

“crossing/turning” crashes are clearly over-represented on

SH10 here in comparison with other State Highways, both

regionally and nationally.
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Since 2006, a total of 59 crashes were recorded on SH10 between the Kerikeri River and 300 metres
north of Waipapa Road. Of these crashes, 12 were minor injury crashes, 1 serious crash and 1 fatal
crash. The remaining 45 crashes were non-injury or property damage only crashes.

The crash record over the last 5 years (2011-2016) shows a total of 28 crashes. Of these crashes, 7
were recorded as minor injury crashes and 21 non-injury or property damage only crashes, with none
serious or fatal.

The crash record indicates that the two main crash types are “rear end/obstruction” crashes and
“crossing/turning” crashes. As Table 8, below illustrates these two crash types are over represented
when compared to regionally and nationally state highways.

Table 8: Crash record

CRASH TYPE SH10 WAIPAPA CORRIDOR (%) ALL NORTHLAND SH (%\ ALL NZ SH (95)

10 years 5 Years 10 years
2007-2016 2011-2016 2007-2

Rear end / @
36 50
Obstruction @
Crossmg / 39 §S®
Turning
An over-representation of “re @@crossm Séovement crashes indicates that SH10 at

this location has an intersec problemv e the explanation includes that there are a
number of direct proper omts off 0&- that there is a lack of safe/effective right turning
facilities at interse property es on SH10.

Figure 13 s e d|str|but| rear end” and “crossing/turning crashes”.

Apart f @ es, all res as es occurred during the day. Interestingly, 50% of the recorded

shes occurred between 14:00 and 18:00hrs. There is also a cluster
een 9:00 and 13:00hrs.

“rear en o’ crossin LI

of crashes that occ@

The day timg«a € most traffic with highest peak in traffic flows being between 15:00 and
t se peaks, there are only small gaps in the traffic to undertake turning movements
e side roads, which may contribute to the high number of “rear end” and
ing crashes”.

Any increase in traffic would result in even smaller gaps and can be expected to increase the risk of
these crash types.
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Time distribution of "rear end" and "crossing /turning" crashes

0 I‘II I|‘I
PP PP PP PSP %QQ <
N

N w

Total number of crashes
=

\} O O \} O \ QO

S O ©

S S
% Vo §
NS S

P PP PP PP PP LSS <

S O .
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3 P
Time of day @
Figure 13: Time distribution of “rear e ing/turn' §

Analysing the data for seasonal variation in Ows that no significant seasonal
patterns, with both non-injury and injury cgash ing randoml ibyyed over the year.

Skippers Lane acts as service lane western side g ; t usefully reduces the number of
direct property accesses from/t wever, this1g §urn is currently accessed off Waipapa
Loop Road, which is aw i ed inv eroXimity to the SH10/Waipapa Road. The

kwa
position of the Waipapa Lo
access requirements influen ty of the adjacent SH10/Waipapa Road as shown
in Figure 14 below. cqnfidor and l@ n upgrade provides an excellent opportunity to address

//C) N
O O
SO O O L
SRR R

this safety iss

Figure 14: Existing intersection separation deficiencies
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4.2.6 Walking/Cycling Facilities

Key Issue Problem Alignment

SH10 acts as a barrier to pedestrians and

cyclists, with the absence of links to Problem 1 Problem 2 Problem 3
connect the facilities in the Waipapa

commercial area with those on Waipapa

Road and Kerikeri Road.

Although some footpaths are provided in the commercial centre and for shor%ections in the town
t

centre to the north of Waipapa Road, no facilities are provided to assist in cr he State Hig ,
nor are existing facilities connected. Pedestrians currently use the painte a ‘hopef safeX
island when crossing the road. Quite high traffic speed on SH10 is & diment ta_padestpa

movement across SH10.

and cycle lanes on Waipapa Road are curtailed appr atdly Y00m bef e intgrSection with SH10,
limiting the benefits of these facilities. %

study area, and compliment a mor er erall provi active modes by the two main

This project provides the ideal opportunity\ts,i e pedestx n% ing opportunities within the
r
agencies responsible, the NZ Tra ncy and FND

A good example would be i nnectio tate Highway linking up existing walking

and cycling facilities and %ed walki @i g connection to the Te Araroa trail that crosses
the State Highway @ i Rive@t south end of the study area).
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5.1 Strategic Context

The followings documents are some of the most important among a number of references that strongly
endorse the strategic alignment of NZTA’s and FNDC’s joint intention to soon implement major road
intersection upgrade works at Waipapa.

Table 9: Strategic Alignment

STRATEGIC DOCUMENT PROJECT

OR CONTEXT ALIGNMENT (AL AN

NATIONAL Government Policy v Project outcomes are well ghgukeXto the followin
Statement (2015/16- objectives identified in jhe SRS}
2024/25) N

m that address nt
R ic and

| ecifically states:

eéw Zealand is still in the process of addressing
some critical constraints on the network,

E particularly, but not exclusively, in the upper
North Island.”
- this reinforces the focus on supporting Northland
that is referenced in other initiatives supported by
government, such as relate to Tourism.

‘Draft e% v = Whilst this next GPS is Draft, and will not be
ta t

instituted until next year, importance is placed on
X0 9 27/28 factors directly relevant to Waipapa (and Kerikeri):

( o “needing local economies to thrive”
0 “support regional freight and tourism”
o ‘“high quality resilient connections”

REGICNAL Tai Tokerau v e In February 2015, The Ministers for Economic

Northland Economic Development, Primary Industries and Maori

Action Plan Development launched the Northland Growth
Study, Opportunities Report, confirming part of
the Government’s gaze was firmly on the
Northland economy.

e The underpinning of economic development by
associated transport development is recognised,
including statements like - “Further investment is
required in much needed road enhancements to
ensure that the network will be able to cater for
forecast growth in freight and visitors and provide
for the dual needs of tourism and primary
industries for transport and safety.”
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OR CONTEXT

PROJECT
ALIGNMENT

REGIONAL

Regional Land
Transport Plan (RLTP)

Kerikeri-Waipapa v

Structure Plan

Supporting Waipapa Growth: Detailed Business Case

COMMENTARY

That study led to a targeted plan called the Tai
Tokerau Northland Economic Action Plan, which
made a headline statement that the first of four
“Game Changers” is transport, with the summary
comment: “better connectivity with Auckland,
within the region and with export markets.
Northland is a place-based economy. Roading in
particular is critical for Northland to develop and
affects virtually every part of the economy”
Another principal goal is “Twin Coast Discovery
Route Revitalisation”. The Twin Coast Discovery
Highway passes through t aipapa Intersection

which, until it is substa pgraded,
represents an increasin ficant constyaiy
visitor movemen <
This Regi plﬁ‘woes Central Go TS
drivers omic growth an odukt{Vity, road
safe @for-money.

k g Wtegrated 9 ning, this

\

0 J dl]

6TaR W aKet particular @ Waipapa in the
snflekt of the fo o&; aading priority:

A iagg&in

e North’ - the road system

A K&rikeri and Paihia. These

identified as priority growth

arfNorth District Council, and as

{hgre is significant value in upgrading

ink to allow efficient traffic flow,

articularly in regard to tourism.

he RLTP also highlights the Twin Coast
Discovery route as showcasing “the best the
region has to offer”.

- Again, with congestion and safety issues
highlighted at the current Waipapa
Intersection layout, roading improvements
are needed to help show the region at its
best.

- The Heritage Bypass in the Kerikeri-Waipapa
area was a huge roading investment in recent
times that specifically recognised the high
profile of the area’s attractions, with
particular relevance to the Old Stone Store
and other historic buildings alongside.

- That investment is somewhat muted in value
for money if access from the State Highway is
left seriously deficient.

N

The local area structure plan sets out some key
elements at a high level:

Address lack of direction for growth

Protect village character through preservation of

amenity and good urban design

Clustering of growth around existing settlements
Promote sustainable development and responsive
design, particularly for infrastructure.
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STRATEGIC DOCUMENT PROJECT

OR CONTEXT ALICNMENT COMMENTARY

Long Term Council Looking closer at the specific objectives endorsed in

Community Plan the district’s long term planning (LTCCP), the

2006-2016 following statements are selected as wholly aligned to
this Business Case:

e Continuing to work with NZTA towards upgrading
the intersection of State Highway (SH) 10 Waipapa
Road / Waipapa Loop Road “to a roundabout”

e Continuing to purchase land for a new link road
between Kahikatearoa Road and Waipapa Loop
Road

e Continuing to widen and improve walking and
cycling facilities on Waipa?aékoad.

N

%

2

5.2 Project Outcomes

The benefits of successfully investing to address these prs were identifi
Investment Logic Mapping process at the second Strategic "é"
that time, three benefits were identified for the corrid ylems are

The Single Stage Business case team has also re
built on the benefits from the Strategic Busine

- Benefit One: Improved Eco Gr for Wajpapa\s

- Benefit Two: Improved ficiency (45%

- Benefit Three:lncreas %)

- Benefit Four: Increa odal tr@
The discussion bel a summa%%e frative around the expected benefits.
BENEFIOVED E XNTH FOR WAIPAPA AND KERIKERI

@Q%%

By improving access to the State Highway network, the current constraints on development due to
traffic will be lifted. As such, transportation improvements will act as an enabler for development
especially west of SH 10 and support the growth in the region.
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BENEFIT TwO: IMPROVED NETWORK EFFICIENCY

Decrease
J— Average delay
at the
Reduction in . i
del 2016 Peak period SHlﬂéWe;papa
Improved aVEftgfhee & Average Reduce average Sidra outputs for inters;):tion to
Network SH10/Waipapa —> intersection | | intersection | | existing > under 10secin
Efficiency Road,ﬂ’Waipapa Delay during delay at peak intersection opening vear
(45%) Loop Rozdp peak periods periods 58sec in PM Peak pwithgnyo
Intersection movement

having more

than 20sec
delay
Improved network efficiency is a key aim of the project. Currently, the%%ipapa Roa on
att

is one of the pressure points in the network and reducing the d intersectjon i ential
outcome for the success of this project. The reason for this is;
* Increase in capacity at this intersection cge

delays and presents
gpportuni ease in traffic to be
accommodated from Waipapa Loop r ctess to and from Waipapa

commercial centre towards the norihy, i rafkf¥c on SH10 corridor.
e Through traffic, including regional f i e impeded by turning traffic.

e Local traffic will no longer be faced with an integs
serious difficulties in turning.

Other corridor-wide improveme ts may also bring improved network
efficiency, which will help meeti i elay targets.

BENEFIT THREE:

Provision of
walking and

Incre. @

Existing lack of

multi-m L, Cycle and u:.ff;jlklng N Cycle and \'I-.rEPIklng N Wﬁlkl?g alnd cycling
travel connectivity connectivity cvacclrr;gsse;c'_ll |1t{|)es connectivity
(15%) across SH10

e efficiency of the network will also result in an improvement in road safety.

By providing a design that follows the Safe System approach, the number and severity of crashes should
be reduced and motorists will find using the corridor to be more intuitive. When considered alongside
other measures planned, this will increase the attractiveness of Waipapa and improve the experience
for the local community and all users.
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BENEFIT FOUR: INCREASED MULTI-MODAL TRAVEL

. Weighted crash
Increased Decrease in Lower severity method using 25% reduction
Safety ——> Improve safety —> social crash cost —> crai}'!eslwﬂl —>  CASdata  —> inannual social
(30%) S::Si:I ::Irr;s?:it (2006-2015) crash cost
$125k/year
S —
A project solution that increases multi-modal travel is also important, and i inks with the gij2r
benefits targeted. There are already shared paths on Waipapa Road and part Uderi Road, wri
last section of Kerikeri Road designed and ready to be constructed, ink betw th
facilities as part of this project would promote the route as an attracti itsedf, as well a ng

sustainable journeys to destinations such as the shops, sporti ilitiessdnd the TenArar l.
There are also wider cyclist benefits that could be accesse @ current ) walking and
cycling trips between Kerikeri and the Waipapa commé {Q ue to the d ) volume of traffic
using the main road. This currently discourages Vode s pe

thus exacerbating delays and increasing the ri

By implementing new provisions for list linking th ‘
enhance this function of the Twin Céast Discovery Route LR
B

EGAY)
\/
By implementing new and be (S an access-aralrpd
to opt for walking instea :. g E

g intersection will encourage the residents
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5.3 Key Performance Indicators / Targets

Supporting Waipapa Growth: Detailed Business Case

The diagram below provides a summary of the Problems, Objectives and Key Performance Indicators /

Targets identified for this project.

( )

Lack of long term
integrated planning and
robust zoning controls has
resulted in sub-optimal
land use patterns and a
deficient transport system
(10%)

Disjointed and insufficient
transport infrastructure is
a major barrier to safe,
efficient and reliable multi-

( A

Economic Growth: Facilitate
the economic growth of the
Waipapa-Kerikeri area and
Northland through a co-
ordinated long term vision for
the integration of land-use
and the transportation

|_—"1| without detrimental effects

network
\.

Efficiency: Improve the
network efficiency by

providing a clear, copsis{g
and integrated tra «@
solution that ke X2 v

ers at

KPl/Targets
4 )

Improve access
opportunities

on the SH10 Corridor
O\ A

Decrease Avera at
the aipapa Road
inte under 10sec

g year with no
ment having more than

&

modal passage, including J
visitor journeys, and
realising community
outcomes in Waipapa N
(45%)
trave walking and o )
L Provision of walking and
ough the provision . o
> o cycling connectivity
icient facilities
h complement existing
\mltlatlves. ) \ J
altered vehicle mix - ~ - ~
journey pattern
State Hi Safety: Improve safety so that
adjoiningAptaNagdds Mrhis there is a marked reduction in
nckeased crossing / turning type crashes Reduction in annual social
p y points on at intersections and \ crash cost
th rk and changes accessways by 2020.
to crash patterns (45%)
\. J . J
\_ J
Figure 15: Key performance indicators
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Supporting Waipapa Growth: Detailed Business Case

OPTIONS DEVELOPMENT

6.1 Option Development and Evaluation Framework

The alternatives and long list option assessment is based on the NZ Transport Agency’s Business Case
Process. In summary, the option identification and evaluation process was undertaken as follows:

From the initial multi
criteria analysis (MCA)
five options were short
listed to be developed
further and put through
another round of MCA.
This was reviewed in a
Project Team workshop
and the options wera

- Safety ranked against: !
- Multimodal travel - Project ohiectives

- Constructability - Feasibility }
- Environmental / Social - Affordavihity ‘

Funlic/stakeholders i

- (Cultural, Social,
Er.vironmental Zffets

A list of ideas was
generated through
workshops with
stakeholders that
covered a range of
alternativesto address
the identified problems
and deliver agreed
benefits.

From the optioneered
alternatives the most
viable ideas were
developed and
measured against the
following criteria:

The five short listed
options were also put
through an economic
analysis to obtain the
Benefit Cost ratio (BCR).

The BCR together with
the rankings of the

second MCA led t2 the
Recommended Option.

Optioneering

- Economic growth

Fcencriic Analysis

- Efficiency

Long Listed Options
Short Listed Options

\/

Figure 16: Option development pro

6.2 Alternativ
A workshop w 7" Nov , where a broad range of improvement options were
developed, any preco deas of what solutions might be ‘best’, or limitations of
cost.

Based on\the“multitud at were identified in the Stakeholder Workshop, the project team
produced the foIIo@ options which then informed the long list of options.

Table 10: Long

DESCRIPTION

This assumes that the Klinac Lane extension has been constructed without
any improvements to the State Highway.

SH 10 is raised to allow Waipapa Rd and Waipapa Loop Rd to connect

Grade Separation underneath. On and off ramps would be required to connect local traffic with
the State Highway.

Roundabout Roundabout at intersection of SH 10 / Waipapa Rd / Waipapa Loop Road

Traffic Signals Signalise the intersection of SH 10 / Waipapa Rd / Waipapa Loop Road
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OPTION DESCRIPTION

Left Turn Slip Lane
from Waipapa Road
into SH10

Provide additional widening to the Waipapa Rd approach to allow left turning
vehicles to bypass the queue of vehicles waiting to turn right.

Right Turn Bay into

Waipapa Road Provide a right turn bay on SH 10 for vehicles turning right into Waipapa Rd.

Re-align Waipapa Relocate the intersection of SH 10 with Waipapa Rd further south to create a
Road staggered T-intersection arrangement with Waipapa Loop Road.

Provide concrete islands to prevent vehicles turning right into, and right out
of, Waipapa Loop Road and from going straight across from Waipapa Loop Rd
to Waipapa Rd.

BvDass Provide a new highway to the west of the comm that thr
yp traffic can completely bypass the intersection
Close Waipapa Close off the south end of Waipapa LoQg €9dd so that all tra mi;us:e the
Loop Road South north end. @
Speed reduction Reduce the speed through tkg@ rom 70 v n 50.

6.3 Option Development %

The long list of options was fur ed, refer . The narrative below more describes
each option. %

6.3.1 Do Minimum %@

FNDC is committed i lling th Extension to its north once the NZ Transport Agency
upgrades t i section. Be% is, and because that extension is practically essential for

any ou es to prop balaxte traffic on the local road approaches to the main intersection,
it was include I ane Extension in the base case.

Left In / Left Out
Waipapa Loop Road

th e Klinac Lane Extension will assist with the current land use and enable

While it is recognis
; industrial and retail activities within the Waipapa area, earlier studies have

the intensific

confirmed should not be constructed until the necessary improvements have been made
on the St way connections.
6.3.2 ade Separation

This would involve raising the State Highway so that local traffic could drive between Waipapa Road
and Waipapa Loop Road directly. This would remove all conflicting vehicle movements and would
remove the “barrier” to pedestrians and cyclists.

However, in order to maintain access to and from the State Highway, on and off ramps would be
necessary, which would require significant land acquisition on all four quadrants, affecting the majority
of the surrounding businesses. This would have a detrimental social and environmental impact, and to
all intents and purposes is not practical.

Grade separation is usually associated with motorways and expressways where there are much higher
volumes of traffic, and the potential for large areas of land-take is more in proportion with the scale of
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such projects. This option was rejected early, as the traffic volumes at this location would not justify
the cost and adverse social impacts.

There are currently no grade separated intersections in Northland.
6.3.3 Roundabout

Constructing a roundabout at the intersection of SH10, Waipapa Road and Waipapa Loop Road would
make it safer and easier for vehicles to turn right from SH10 and right out of the side roads. Urban
roundabouts typically have a 55% effectiveness in crash reduction (Austroads Road Safety Engineering
Toolkit), when constructed at existing priority crossroads. Facilities for pedestrians and cyclists will
need to be a key consideration in the design.

Disbenefits of the roundabout option include the relatively large amount of land #¥¢quired compared to
simpler intersection controls, and the slowing down of all State Highway traffj ugh traffic al y
has to slow down when someone is waiting to turn right). Some slowing ¢aw, e Highwagtra

is considered inevitable with any solution that gives reasonable wej to dlleviating the d s
difficulties here with State Highway access/egress from the main side roqys.

6.3.4 Traffic Signals

Installing traffic signals at the intersection of SH1 %oop Road would

remove the conflict for turning vehicles, making j novements. It would also
provide a safe crossing place for pedestrians 4 als typically have a 30%
- 35% effectiveness in crash reduction (Au$ ig Toolkit) when constructed
at existing priority crossroads, depe t turn phases are fully controlled.

Disbenefits include significant through pared to the existing arrangement,

particularly during the inter- ids. BeingAheOnkrsignalised intersection north of Whangarei, it

could lead to problems llance as o @ y hot be expecting to have to stop, resulting

in increased rear-e t may a Q: oAeliberate non-compliance at off-peak periods if

motorists are kept for a gr The consequence of any non-compliance would be

significant iNa‘greater ris h speed, high severity collision as traffic with the green
cting an red light.

3. drn Slip "
Motorists turning| o

e State Highway from Waipapa Road experience delays due to the queue

of right turnpg’t left turn slip lane would involve widening the approach to the State Highway
to allow u o0h for two lanes of traffic, allowing left turning vehicles to exit much more readily,
needj the’near lane of the State Highway to be clear.

The does not address the main cause of the problem - delays caused by right turning traffic.

There is anecdotal evidence that vehicles turn left here and do a U-turn on the State Highway, rather
than queuing to turn right. The option makes this manoeuvre an even more attractive option.

Also, the number of left-turning vehicles is relatively low based on current evidence and the creation of
a new connection to Klinac Lane will reduce it further so the benefit of investment in this option is not
expected to be great.

6.3.6 Right Turn Bay into Waipapa Road

Due to the existing width of the road, vehicles waiting to turn right into Waipapa Road block the through
traffic causing unnecessary delay. Providing a Right Turn Bay would allow the through traffic to continue
unimpeded, and provide right turning traffic with a safe place to wait.
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The disbenefit of this option is that the speed of through traffic will likely increase and add to the
difficulty of exiting the side roads.

6.3.7 Re-align Waipapa Road

This would involve shifting the intersection of Waipapa Road further south on the State Highway, away
from Waipapa Loop Road, in order to create a staggered pair of T-intersections. Separating these two
local roads should remove some of the uncertainty associated with vehicles turning right from opposing
side roads.

The right-left stagger requires drivers to initially turn right into the major road, then left into the
opposite minor road leg. This treatment is only for low volume situations, but is often more cost-
effective than a left-right stagger if converting a four-way cross intersection into a staggered T-
intersection. Austroads recommends a stagger of only 15 to 30m. Crash redu@ieﬁectiveness is {n

the order of 25% to 35%, but design life is short (Austroads Road Safety Engg gy Toolkit).

u ube® be incorpor
some of the other Options, such as the Right Turn Bay into Waipapa R the Left In
Waipapa Loop Road.

6.3.8 Left In/Left Out at Waipapa Loop Road @

This option involves constructing a traffic islan hern int aipapa Loop Road,

This option alone is unlikely to provide the benefits that are require

which would prevent right turns in and out. M&{ o wish i could use the northern

intersection of Waipapa Loop Road. This in e ay need-so ety improvements if there were

significant increases in traffic.

While the majority of motorists ed by sig ds to prevent them from turning right,
(6

it is very difficult to stop dri e determutegh\iQ {gxdre the banned movements. This can create
additional safety hazard IS OpLidn was there % pjected early.

6.3.9 Bypass @
Bypassing %a commercia% does not meet the objective of improving the economic

growth , as this w remeve the majority of passing trade. It would improve the overall
safety a lency of th , but would have a significant social and environmental impact on
the area. Pne cons n\ wotfld require considerable land acquisition and would be prohibitively
expensive.

6.3.10 CI Xa Loop Road South

Thi to the Left In / Left Out option, but would completely close the intersection and divert
all t o Waipapa Loop Road North. This intersection would need additional safety improvements

incorporated into the design.

This option has the benefit over the Left In / Left Out option in that there is no risk of motorists carrying
out any banned manoeuvres, instead would force all traffic through the WL(N) intersection is
undesirable due to a crest in SH10 limiting sight line restrictions to the north.

6.3.11 Speed Reduction

Reducing the 70km/hr speed limit to 60km/hr or even 50km/hr would have the benefits of increasing
the opportunity for motorists to pull out of side roads, as they would accept smaller gaps in the traffic.
It would also reduce the severity of any crashes that did occur.
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However, a reduction in speed alone will not be enough to address the main issues.

The new Speed Management Guide, which came into effect this year, aims to ensure a consistent sector-
wide approach is adopted to manage speeds. One of the results of the document is that the 70km/hr
speed limit will no longer be an option. While there is no immediate requirement to replace existing
70km/hr speed limits with either 60km/hr or 80km/hr, this will be the eventual outcome, so could be
incorporated into this project.

6.3.12 Corridor Improvements

While all of the above options address issues at the intersection with Waipapa Road to some degree,
there are improvements that could be made to the whole State Highway corridor within the study area.

The improvements may include road widening with right turn bays and sh median, proper

cycleway/footpath provision, improved lighting and speed-related provisj uch as thre
treatments.
6.4 Long-List Options Assessment (In ti- Crlt

Analysis) @@ @
A workshop forum was used for a qualitative assess ong Listw -‘ paring how they

measure up against each other in an initial Multi aIy5|s ™M

%

This initial high-level MCA used the four stfted t Objectjye riteria:

1. Economic Growth - doest 3 .% support the @« ~4 of\Waipapa and Northland

2. Efficiency - does the improve efficie ~ sdgh traffic and/or local traffic

3. Safety - does the op e safety fo S, pedestrians, cyclists or other users

4. Multi Modal Tra strians an 4 >
In addition, the tea t two ne ould be valuable to include at this stage:

. Con y how easy tion would be to implement

. ntaI / oc i level assessment of the effects on the environment and

nlty

As discussions ved was recognised that a few of the wider treatments that could be
complimenta he main options should be considered in their own right as sub-options, and

separatel the MCA. Thus, ‘speed limit reduction’, ‘walking/cycling facilities’ and ‘corridor
e ncluded so their attributes could be understood against the same criteria, although
uItlmater be used as stand-alone treatments.
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The team debated the issues and, by consensus, came up with the scoring summarised below:

MAIN OPTIONS SUB-OPTIONS

© & om 3 2 o 2 o ©
OBJECTIVES / CRITERIA 5] = o T = O g gg E 5‘ o
) 3 (/9; = = g S =S > 9 =
3 c L IFE=<s] 2 1ea]B8S |2 ¢
s 1 3| & |s25 e8] £]85)188 |28 s
o x E 1828 el aJoSlox|=L| O
Improved Economic 2 3 3 3 3 3 3
Growth
Improved Network 2
Efficiency 2 2 3(\ \04‘ 3 /,3\?
\\ N7
Increased Safety 2 2 2 %;\/{ 2 2\>
. S
Increased Multi-Modal . . . 2\> .
Travel
Constructability 2 l@ 3
P N
N,
Environmental / Social @ )> > 3 2 2
N\
MCA SCORE 15 1 & 15 13 12

N
\_J v
Figure 17: Initial Multi-Criteria Analysis ev>8-/ W
6.5 Short-Listed s
From the initial MC ns (Grade %ﬁ earand Bypass) were discarded, and five options (see

ination.

act it would have on the surrounding business properties. It was also
| and environmental impact.

by removing trade that many of the local businesses rely upon.

The fola

oundabout

- Traffic Signals

e Head to Head Right Turn Bays

e Close Waipapa Loop Road South

The five shortlisted options have been drawn to a reasonable first order accuracy on a series of plans
that are included in Appendix E. These plans illustrate the main features of each option.

Reduced-size versions of these drawings are provided below for ease of reference.

Please note that all options are deemed to be accompanied by the Klinac Lane Extension (as the Do
Minimum).
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Also, for options that show Waipapa Loop Road (North) closed, that closure is only one of a series of
feasible sub-options and that element is therefore only indicative at this stage. Other sub-options for
Waipapa Loop Road (North) could for example include ‘Left Turn In & Left Turn Out’. It was decided to
defer closer examination until a preferred option was identified, and then canvas opinion during
upcoming public consultation to help inform any decision.

6.6 Option Assessment

6.6.1 Methodology

The project team met again, in a workshop, to carry out a more detailed analysis of the shortlisted
options in a final MCA to determine the preferred option.

The criteria the options were weighed against included:
1. Objectives
2. Feasibility / Constructability - Property risks, consentmg S, e of Llf‘

maintenance costs

3. Affordability - Funding risks, operating cost risks @

4. Public/Stakeholders - public expectations %ﬁn

5. Cultural, Social, Environmental Effects - Co esion, ‘I

6. Economy - based on traffic modelling o

7. Customers - local users, freight u@ sers
The team composition spanned a g sk|IIs caI and regional knowledge. They
readily arrived at agreement on many cri , or others they arrived at consensus
scores following a healthy d review was en and some small adjustments made to

ensure overall balance.

Planning issues we d neutral agé for the options analysed.
The team w e that the mg of options was arrived at, through fair consideration,
with the e e proc deta n Section 6.6.2.

6.6.2 Key F|nd|n %
Summary an@ n of the Short-listed options follows.

o
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Option 1: Right Turn Bay

Description:

Minor intersection improvements with the implementation of a right turn bay for vehicles
turning from SH10 into Waipapa Road. Option also includes a splitter island on Waipapa Loop
Road that restrict movements from this approach to a left out only. The northern access to
Waipapa Road remains open and option design encourages vehicles to use this intersection for
the right turn from SH10 to Waipapa Loop Road, right turn from Waipapa Loop Road to SH10
and movements from Waipapa Loop Road to Waipapa Road.

Access between Skippers Lane and Waipapa Loop Road remains unchanged.

KE ZE
Alignmg@nt to invesix Jectives: Low alignment to investment objectives.
Risks: Optio Neréd to have negligible construction risk as proposed improvements are

ith the other options.

ith other options. Potential social effects with confusing road network with
ovements from Waipapa Loop Road that can also be somewhat disruptive to the
ses particularly on the eastern side of Waipapa Loop Road.

Outcome: Option only provides some efficiency improvements for SH10 northbound traffic
with minimal improvements right turning traffic from the side roads. It is therefore considered
that this option does not address the main objectives. Other similar cost options have better
alignment to investment objectives and are therefore favoured in comparison with this option.
Cost: $5.75M

BCR: 2.9

Funding Profile: LLM
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Option 2: Roundabout

Description:

This option includes the conversion of the existing crossroads to a single lane roundabout.
This option also includes intersection rationalisation with both the northern Waipapa Loop Road
access to SH10 and Skipper Lane access onto Waipapa Loop Road being closed.

2 O

Align bjec This option has the highest alignment to investment
obj S I considere

impl at the sa i

Risks: The opti

ptions. The option alignment is also improved if this option is
ered to have low overall risk, however, the risk are slightly higher in
comparison i th
d

Klinac Lane extension.
tions as the footprint of the intersection is higher. Important that the
according to design standards and deflections through the roundabout

rounda S
are con
Ffe he-overall effect of this option is considered to be low and business as usual. Some
< gcts through property acquisition and the closure of two intersections.

Outcome: The roundabout option has very good alignment to the investment objectives. It
addresses the current issue of intersection delays for side road traffic at the same time as
providing opportunity for more development within the Waipapa area. It is recognised that
there will be some increase in delay for SH10 through traffic but these disbenefits are
outweighed by improved access for the side roads. Option also has manageable risks and
effects.

Cost: $7.1M
BCR: 3.1

Funding Profile: MHM
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Option 3: Traffic Signals

Description:

SH 10, Waipapa Road and Waipapa Loop Road are all signalised with two lane approaches on
each leg. This option also includes intersection rationalisation with both the northern Waipapa
Loop Road access to SH10 and Skipper Lane access onto Waipapa Loop Road being closed.

Pedestrian crossing facilities are incorporated into each leg.

average

Effects apall effect of this option is considered to be high as average travel times will
i : social effects through property acquisition and the closure of two intersections.

area. However, delays to all traffic movements, particularly during the inter-peak mean that his
option is not viable.

Cost: $6.6M
BCR: N/A

Funding Profile: LLL
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Option 4: Head-to-Head Right Turn Bays

Description:

This option involves shifting the Waipapa Road approach further south creating a staggered T-
intersection arrangement with Waipapa Loop Road, with right turn bays into both.

This option also includes intersection rationalisation with both the northern Waipapa Loop Road
access to SH10 and Skipper Lane access onto Waipapa Loop Road being closed.

Pedestrian links, including central refuges on the State Highway, would also be provided.

this option does not address the main objectives. Other similar cost options have better
alignment to investment objectives and are therefore favoured in comparison with this option.

Cost: $6.2M
BCR: 2.7

Funding Profile: LLL
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Option 5: Close Waipapa Loop Road South

Description:

This option would completely close the intersection at the south intersection of Waipapa Loop
Road, diverting all traffic through the north intersection and Skippers Lane. Access to Skippers
Lane from the State Highway would only be from the south end.

Pedestrian links, including central refuges on the State Highway, would also be provided.

%§ Does not align well with investment objectives.

bject
is consi %/e negligible construction risk as proposed improvements are
t

Ris

minor\\i, compariso\w her options.

Effects: Optign(ic condjeered to have low effects as proposed improvements are minor in
comparisg r options. Potential social effects with confusing road network with
circuit access commercial area.

ion only provides some efficiency improvements for SH10 northbound traffic with
3 provements right turning traffic from the side roads. It is therefore considered that
ption does not address the main objectives. Other similar cost options have better
Mment to investment objectives and are therefore favoured in comparison with this option.

Cost: $5.7M
BCR: 2.8

Funding Profile: LLL
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6.6.3 Assessment of Effects

The traffic signals option is the most favourable in terms of avoiding environmental, health, heritage
and social impact overall.

The Roundabout is the second most favourable in terms of avoiding overall environmental, health,
heritage and social impact - however, this is the case provided that adequate community consultation
and temporary traffic management occurs to mitigate any concerns.

The remaining options are relatively equal in terms of avoiding environmental, health, heritage and
social impact.

The following narrative provides a brief description of the Environmental and Social Responsibility
Screens (ESRs).

The detailed ESRs are presented in Appendix F. %@

6.6.4 Natural Environment &

All options are relatively equal in this regard. The road d surroun all)previously
disturbed areas and contain no significant ecological, flo a@ alues. Impeo ote is that all

n
options will involve alteration of the SH10 and Marit Qﬁv crossin iwhiritoa Stream.
Details of these crossings are yet to be develope gruaust ensQ

0

the 100 year ARI upstream flood level, and do fish passa

the substat her of Loop aritime Road). The traffic light option requires the least
amoun m the SH1 t ion, the remaining options all require similar amounts of land
- there are relati n this respect.

All options re : cquisitio% >gding land. All options require acquisition of land from
erse

means that the presence of potentially contaminated land needs to be investigated and managed
accordingly. Therefore, reducing the extent to which an option encroaches outside of the existing road
reserve may assist in reducing the degree of this risk or the scale of its impact.

For all options, it is recommended that a Stage 2 contaminated land investigation is undertaken on
land which may be acquired (this involves sampling and laboratory analysis of soil samples). If any site

' Note: The part of Maritime Road that crosses the Whiriwhiritoa Stream and joins with Klinac Lane is
not yet formed road. FNDC currently refer to this as “The Klinac Lane Extension”.
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is found to be heavily contaminated (which is probably unlikely), then the costs & practicalities of
managing or remediating the land may weigh into final options assessment.

6.6.8 Social Impact

Social impact varies between the options according to how much change each option would have to
people’s way of life and the nature of that change, i.e., positive or negative. These impacts are assessed
in two phases, identifying that impacts will differ between the actual permanency of the infrastructure
and the temporary construction activities.

Impacts Resulting from Permanent Works

e The traffic signals option has least social impact as it retains the familiarity that the community
has with the current intersection layout. However, this option does ngt improve the traffic
congestion issue at the intersection with delays modelled in all traffic ments. The d
of the community is to have a safer and more efficient intersecti
does not achieve. Traffic signals can be more costly in terms& nce and the

a t

for failure is also cause for concern in terms of a secure per

solution.
svement fro loral roads in
yout an "’\ ie-signals option.

e The Roundabout option achieves greater connectivi o\ 1€

a reasonably efficient manner than the current i i 3
The layout would be similar to the roundabo d Kerik hich the community
are familiar with. This option is also low Ce and h risk of infrastructure

failure meaning the community is w ted to inu ith their way of life once
installed.
e The right turn bay and head {e ri turn baysept 05 ill be somewhat disruptive to local

and would beuyn g0 local rodd s Both of these options would be low maintenance
with low to isk ©f infrastr ure providing stability to the community to be able to

utilise od work in apacity
. aipapa.Loop South would likely be highly disruptive to the businesses in
uthbdund entry onto SH10 difficult. The reduction of connectedness

Imp During Physical Works

1. The traffic signals option likely has the least impact on the community and environment as
minimal alteration to the SH10 intersection is required resulting in less disruption to the way in
which the community utilise the facilities in the town. Day-to-day operations of local businesses
will be least affected under this scenario. Traffic flow will be manageable but would still have
some disruption to an already congested intersection.

2. The right turn bay option would also have low social impact during construction with minimal
alteration to the environment occurring resulting in less disruption to the way in which the
community utilise the facilities in the town. Day-to-day operations of local businesses will be
least affected under this scenario. Traffic flow will be disrupted to a greater extent than the
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traffic signals option but this disruption would be minor in comparison to the remainder of the
options.

3. The closing of Waipapa Loop Road South would likely be the next least disruptive option to the
community, with greater alteration required to the existing environment than the traffic signals
and right turn bay options. The scale of alteration would likely result in minor disruption to the
community’s experiences and use of their town. Businesses along Skippers Lane would also be
immediately affected with closure to the Lane implemented early on in the works. Traffic flow
can be managed during work with minor interruption through the use of existing roading
infrastructure as detour routes.

4. The Roundabout option has a similar social impact footprint to that of closing of Waipapa Loop
Road South. The option does not require much physical work outside of existing road areas
therefore reducing the potential for environmental alteration, however, the overall scale of this
work would impact on the community’s sense of place and current ruraJfeel of the township.
Businesses along Skippers Lane would also be immediately affecte losure to the
implemented early on in the works. This option will also requir
traffic management to maintain highway flow which has the cause the
severance to the community and road-users if not managed well)

5. The head to head right turn bays option will be most i dtive to the comiQynity\ foad users

} jre large-scale

way in which the
kely try to avoid the
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6.6.9 Summary

A Summary of the MCA analysis is presented below. Refer to Appendix G for the detailed analysis of
each option.

Table 11: Multi-criteria analysis results for each option

A
O

A
A

A

Objective 1 - Economic growth through integrated 0 . . .
land-use 4
Objective 2 - Improve network efficiency - 0 - +( \6
Objective 3 - Improve safety by reducing ~ ¢ X ..
crossing/turning crashes A b
Objective 4 - Facilitate growth of multi-modal travel D + \S+ +
Feasibility / Constructability JQ\{ - 3 - -
Affordability QN o 0 0 0
Public / Stakeholders Q\@
Cultural, Social and Environmental Effectsxxy\> ' + i+ it it
Safety A((-\\ ~ TONS
Economy A(@\\y @\\\9\) + + +
Customers P Lc;\v _ f\\\go - 0 + 0
Ranking é/\\%d <\<@M 6 2 1 4 3 5
\4 NN

e < "
Planning,i @ consider, Iarg% utral to all options analysed.

The Ro Option highest, with positives in all the categories except Feasibility /
Constructability and 4 owth of multi-modal travel’ due to the level of land-take required for
this option and the((d of ease of use of a roundabout by cyclists respectively.

The short-l ptigns were also weighed in an economic analysis and again the Roundabout Option
gave t of 3.1.

O

Therefore, the Roundabout Option emerged as the Preferred Option via this
Business Case, and as such follows with a recommendation that the NZ Transport
Agency proceed to the next phases of the project, i.e. Detailed Design and
Implementation.
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6.7 Recommended Option

The Recommended Option is the Roundabout, which scored well to very well on almost all main criteria.

It did score low on two criteria, ‘feasibility/constructability’ and ‘facilitate growth of multi-modal travel’
but this is only relative to the other options, and it remains perfectly feasible. The score simply
recognises that this option has the largest physical ‘footprint’ and is likely to have higher ongoing
maintenance costs than other options due to factors like seal stress and landscaping upkeep.

Importantly, the Roundabout is clearly the stand-out option in terms of meeting the main project
Objectives. Some salient observations are noted as follows:

Objective 1 - Economic growth through integrated land-use

This option provides a significantly better situation than the Do Minimum in t ease of mov t
in all directions. This also provides a gateway treatment to the Waipapa rism, thig-ept
is considered optimum, especially for Twin Coast Discovery Highwayfidvexients.

Objective 2 - Improve network efficiency

This option provides the best overall efficiency benefits. sihan crossing— e necessarily
()

some distance from the desire lines for crossing, b sign can § modate suitable
facility. X
. ) g .

Objective 3 - Improve safety by red shes

Roundabouts significantly reduce th b
safe and easy option. Even thou @w
b

intersection treatments, inci e ity due to lower speeds. It is reasonably
assumed that safe cycling p i h be add tactorily by careful design.

Objective 4 - Fagi wth of i

Pedestrian m e e well with uncontrolled crossing points, but some of the
designed w €s acros ch%g ction will unavoidably be at some distance from the ‘desire
lines’ % cal cons a%

Cycling provision ca C designed for but less confident cyclists may find roundabouts less
desirable.

As noted ptions were normalised to be treated as if including the Klinac Lane extension;

e some prudent level of complimentary corridor treatment (regardless of whether
suc @ treatment would be implemented concurrently or phased in later).

adrawings of the Recommended Option, covering the Klinac Lane link and the probable corridor
treatment are included in Appendix H. The following drawing shows the general arrangement plan
outlining the proposed treatment.
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Proposed Roundabout Proposed Corridor Treatment

D
%
ks

Waipapa Loop Road @g

closed at one end \

Proposed Klinac&% i «X
AN ~

S S

Figure 18: Recommended option - general aw \bk

6.8 Engagement @

The focus of engageme a%e y been f e SH10 / Waipapa road intersection which is

the centre of comm% . On@ holder consultation and community engagement has
t

been undertaken a this busi o understand affected parties’ needs, behaviours and
attitudes to

papa Roa% on, and the preferred option.
The o e he con It%n engagement on the preferred option demonstrated that the
commun key st e% ieve that investment is needed to improve the SH10 Waipapa Road

intersection and th@ supportive of improving safety, efficiency and network resilience.

6.8.1 Affe

Figur igts the landowners identified as being directly affected by the preferred intersection
lay the extension to Klinac Lane, either as adjacent landowners or as owners where land is
tob ired. They were identified with the assistance of FNDC.
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S
P &
Figure 19: Pr@%%on for preWn

Lando e proper %?ed to be acquired for the preferred roundabout design have been
generally\(gcéptive of y agreement. However, tenants of two properties have not been as
5
o}

receptive as their to the change that the roundabout option would represent for them,
although at th t necessarily being against the idea altogether. Their concerns are outlined
as follows;

oneer Bar resides on Lot 5 DP 429319 on the south-west corner of the intersection (owned
oa Properties) and, while the preferred option is to avoid the land and the building,
king on the roadside in front of The Pioneer will be removed to accommodate a roundabout
option. The owner and operator of The Pioneer is concerned about the impact the loss of car
parks would have on the business. They are awaiting the outcome of this business case, and
would like to be involved in the ensuing project phase, detailed design.

e The Price-cutter shop, on the north-west corner of the intersection (Lot 2 DP 72659), is in a
state of conditional purchase by the shop owner, and acquisition discussions have been
transferred to the new owners (Mr and Mrs Patel). They anticipate being able to continue to
operate a smaller-scale Price-cutter under the preferred roundabout option, although this may
not be the case, so discussions are continuing between Mr Patel, the NZ Transport Agency
project manager and Crown Properties. On-street parking in the immediate vicinity of the
property is critical to the viability of business, given its ‘convenience store’ function. However,
parking on SH10 in front the shop is very likely to be lost to ensure the safe and efficient
operation of the intersection.
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= Portions of properties on both corners of Waipapa Road will need to be acquired. Both property
owners have been consulted and are not opposed to negotiating an agreement.

 The Waipapa Garage operation, on the north-east corner of the intersection, is not affected as
the land portion required is not used by the business. When the garage was redeveloped a
number of years ago, it was set back from the State Highway to avoid being impacted by any
future improvements at the intersection.

e On the south-east corner of the intersection, the land is currently vacant. Although the owner
has development aspirations, he is willing to work with the NZ Transport Agency and FNDC to
accommodate the intersection upgrade, which he views as a likely benefit to any on-site
business, provided his access needs, etc. are accommodated.

e A partial realignment of Waipapa Loop Road would impact on a portion of a property owned by
Top Energy. Top Energy has indicated that no essential services are ated on the subject
portion and they are happy, in principle, to negotiate land purchase.

To summarise, property effects are considered to be manageable. ptlsoryland acquisitigns Aar
not expected to be necessary due to the constructive relationships that\l\ave-been devel gh

early conversations with the potentially affected land owners, ver, &ffects on €anany businesses
have been identified as a concern, potentially alleviated to € t by inviti parties to be

involved during detailed design. @@@ &X©
SO
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7.1 Methodology

7.1.1 Outline Economic Approach

A Benefit Cost Ratio (BCR) calculation was undertaken for the five shortlisted options, using the NZ
Transport Agency Economic Evaluation Manual (EEM), January 2016 process. The travel time, vehicle
operation cost and CO, were all based on SIDRA traffic modelling (Appendix I) outputs.

The existing crash cost was derived from weighted crash procedures, based on crash prediction models
and the past five full calendar year (1 January 2011 - 31 December 2015) crash hlstory from the NZ
Transport Agency Crash Analysis System (CAS). Future accident cost has been ated accordin

the EEM and the Crash Estimation Compendium effective from 1 January 20

7.1.2 Assumptions

General assumptions made for this Single Stage Business |c anaIyS|s in
Base date - 2016 @

Time Zero - 2017

Start of Construction - 1 Oct 201

Discount Factor 6% over a 40 Jett period Sen ,*\ n 4% and 8% discount rates)
Excludes any maintena is droadr osts

Trip reliability ben een igno
All options hav ctlon pewi
Traffic fI n BLIP su% 6 adjusted for seasonal variations

Annu rowth of H10 through movement and on Waipapa Road turning
&M Th|s gr sed on last five-year (2011-2015) data on SH10

[Mately 4. ;km S f the site. Sensitivity test on 1% and 3% annual growth.

nd 2056 based on 0.5% growth on SH10 through movement and

n Wa|pa ing movements.

AII maovg€me re capped at 300s delay (conservative assessment as existing intersection
erany longer delays than assessed options)

n Waipapa Loop Road derived from development west of SH10. Assumed 50% of
developed by 2026 and 100% developed by 2036.

M (245hr/year), IP (1960hr/year), PM (490hr/year), Sat (312hr/year) and Sun
(408hr/year). Evening period of 5345/year has been included for the roundabout to take
into consideration any geometric delay.

Urban Arterial Road

TT, VOC, CO, for intersections based on Sidra default outputs except for a 100% peak flow
factor

Crash cost estimated based on Crash Estimation Compendium.
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7.1.3 Reference Case

The ‘Do Minimum’ option has been assumed to retain the existing intersection configuration. However,
the economic evaluation assumes that the Klinac Lane link has been built as part of the Do Minimum
network. Accordingly, the Do Minimum network has some change in trip distribution in the network,
with more traffic using Waipapa Loop Road.

A sensitivity test has been carried out that excludes the Klinac Lane link in the Do Minimum network.

For all options (including the Do Minimum) and sensitivity tests only the benefits from the
SH10/Waipapa Road intersection have been considered. Hence, any cost and benefits from the Klinac
Lane extension has been ignored. The reason for is to simplify the economic evaluation and capture
the main benefits which are associated with the SH10/Waipapa Road intersection

7.2 Economic Summary: Assessed Options

Table 12 provides a summary of the assessed options for the SH1 OK% ersectlo es
tio

in the table all reflect the net cost or benefit for the Preferr n comparlson
Minimum option. All values are the net present values overt analysis p
fison with t f O

factor of 6%.
I OFTION 4 OPTION 5
I'HEAD TO CLOSE
HEAD RIGHT | WAIPAPA
TURN BAYS LOOP ROAD

discount

Table 12: NPV net cost and benefits for Preferred Optlon

SHORTLISTED OPTION 1 OPTION 2 ' OPTION 3
SCHEME RIGHT TURN | ROQUND- TRAFFIT
OPTIONS BAY i ABOUT SIGNALS

NPV Option Cost
(k)

BENEFITS

/ \“s N $8, $11,200 $10,834
NPV Veh% %
Operating Costs 3) $4,086 $2,826 $3,181 $2,897
(k) X@ )
’E‘P\.’ CO%% $195 $273 $180 $195 $181

mi

Np@ents k) $320 $452 $23 $320 $320
NPV Total (k) $14,895 $19,384 $5,810 $14,896 $14,232
BCR 2.9 3.1 N/A 2.7 2.8

As the table above illustrates, all assessed options have a BCR between 2.7 and 3.1, with the exception
of the signalised option that has negative benefits and hence a BCR on this option was not considered
further. The Roundabout option has the highest benefits in comparison with the Do Minimum option
but also has slightly higher costs.

The economics assessment worksheets are presented in Appendix J.
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The Roundabout is the preferred option in this analysis because it is the only option that increases the
capacity in the intersection. This means that the initial investment for the roundabout will provide
benefits for a longer period of time, will best manage high traffic growth and will not be as sensitive to
change in traffic turning patterns. The roundabout also caters well for all traffic movements in the
intersection, whilst most other options except traffic lights prioritise SH10 movements at the expense
of, a still quite poor level of service for, side traffic.

7.3 Economic Summary: Recommended Project Option
Table 13 provides a summary of the recommended option for the SH10 / Waipapa Intersection. The

values in the table all reflect the net cost or benefit for the preferred option in comparison with the Do
Minimum option. All values are the net present values over the 40-year analysis period using a discount

factor of 6%.
Table 13: NPV net cost and benefits for Preferred Option in comparison with the lc :m
7\
PREFERRED OPTION ROUNDABOUT

NPV Cost (k)

BENEFITS
NPV Travel Time Savings (k) N ,
NPV Vehicle Operating Costs (k) @ $ %
NPV CO2 Emissions (k) @ 5@

NPV Accidents (k)

NPV Total (k) % %@
@ @ 3.1

7.4 pari %ﬁ Earlier Stages

BCR <:
This project |?S§ age Business Case and no previous economics were undertaken for this

384,597

project.

7. itivity Analysis

Table outlines the results of sensitivity testing undertaken on the SH10 / Waipapa Intersection
economic outputs. The results of the sensitivity analysis indicate BCR’s of between 1.9 and 3.7. As
with most economics, the intersection BCR is the most sensitive towards changes in the assumed traffic
growth. The base case has assumed an annual growth of 2.2% growth up to 2036, which is not
unreasonable as growth over the last 5 years has been in the range of 4% per annum.

In all scenarios, the Roundabout option has the highest BCR of the tested intersection layouts. The
reason for this is that the roundabout layout has the longest intersection life expectancy for good
capacity in relation to traffic growth, and is not sensitive to changes in traffic flows or travel patterns.
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Table 14: Benefit Cost Ratio - Sensitivity Test

TEST PARAMETER VALUE BCR

Remove the Klinac Lane from the Do Minimum

afidaue billiuse B i (Reducing vehicles on Waipapa Loop Road) U.&
1% 1.4
Growth Rate
3% 4.3
4% 4.6
Discount Rate
8% 2.1

+20% @.5
Construction Cost
-20% & 3.8 /\\

7.6 Incremental Analysis @@ @
t ‘(‘ r for the additional

An incremental benefit analysis has been undertake
investment between each of the options. Howevefi
in comparison with Option 1: Right

cost estimates between the different options i
this project in stages. As Figure 20 illus{ratey)thie constr
approximately $5M to $6.1M. It alsg st e Rou

relation to the BCR, the increme r the Rounglalky
Turn Bay. % @
O

In other words, for the $1.4M ipes the Roundabout the economic return is around
$5M. In addition, t life of th abolit is superior in comparison with all of the other
options, which k favour

g

Figure 20: Incremental analysis

NZ TRANSPORT AGENCY October 2017 56




Supporting Waipapa Growth: Detailed Business Case

7.7 Assessment Profile

An assessment profile of MHM has been determined for the Preferred Option of the Roundabout and
Corridor Treatment. The derivation of the assessment profile is discussed below.

7.7.1 Strategic Fit Rating

Assessing the project from both a national and local context, the project has been rated as a Medium
strategic fit.

National Context

SH10 is part of Twin Coast Discovery Highway that was created in 1999, and is considered nationally
significant. In 2016, the NZ Transport Agency, along with a number of local and regional councils,
proposed to investigate future investment opportunities on the Twin C covery Route

developed the Twin Coast Discovery ‘Corridor Plan’.

The Programme Business Case is currently under internal review. THe this Corri
make the route safer and more reliable, as well as providing @etyér accessibility t a
tourists, local communities and freight operators. @

Regional Context

The project fits well with the Tai Tokerau N omic Ac@;;ilst that plan has an
e

obvious economic focus, it also recognisegth efficient’ road network to

importance of
support the growth in freight and visitors,\parti¢ularly thr vitalisation of the Twin Coast
Discovery Route.

Furthermore, the Regional L Wranspeft Plan pla % rable importance on the upgrade of the
- 1 3 I

road network linking Wa sed as dominant centres of activity.

Waipapa has been i to support economic growth and opportunities to
lopment in the Waipapa-Kerikeri area. The Preferred

intensify indust ercial a i
Option in thd ! ssential pa h& plan to support this strategically important growth.

ess Rati %

The preferred inter %} grade option and attendant corridor improvement, in combination with
the council-dri a ne Extension, has been rated High as a network improvement in relation to
Effectiven

The prefe network, corridor and intersection option provides an effective solution to address the
idep blems and achieve the project objectives. The proposed roundabout is the superior
intersection layout to reduce the existing delays experienced by local traffic without significant effects
on the SH10 through-traffic. A roundabout at this location also improves access to and from Waipapa
Loop Road and therefore encourages further development opportunities with the Waipapa
industrial/commercial zone. The proposed corridor improvement is a cost-effective solution to address
a nhumber of current safety problems and provide a more integrated road network. The proposed
roundabout will provide safer local access and will also reduce speed through Waipapa on the State
Highway, which will have safety benefits for both motor vehicles and vulnerable road users.

7.7.2

NZ TRANSPORT AGENCY October 2017 57



Supporting Waipapa Growth: Detailed Business Case

7.7.3 Efficiency Rating

The economic assessment undertaken for the SH10 / Waipapa Road intersection indicates the project
would result in a BCR of 3.1 and therefore the project has been ranked as Medium in relation to
Efficiency.

The economic benefits outlined in the assessment are primarily from travel time benefits within the
intersection. This ignores any wider benefits from the project such as inward economic investment into
the Waipapa area. The project will enable growth within the area which is considered to be a positive,
generating its own benefits. These latter factors suggest the Efficiency benefit is actually higher.
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8.1 Summary

The Financial Case concentrates on the affordability of the proposal, its funding arrangements and
technical accounting issues.

The total project ‘Expected Cost’ for the Preferred Option and Waipapa Corridor Treatment is
$7,069,265 including property, pre-implementation and contingency, assuming commencement of pre-
implementation in 2017 and implementation in 2018.

Ongoing periodic maintenance and renewal costs are estimated at $60,000 per year.

Methodology @
The methodology for the cost estimation carried out for this report S OWS:
 Elemental breakdown cost estimation was completed.fQ e Do Minimum @~d the(Short List
Options?.

e Base Estimate is based on the elemental cost I

contingency has been added

e Expected Estimate is based on a percenta to the b due to the level of
uncertainty, either in terms of the desi e variabili tes. This, in most cases,
means a 10% addition for variatiog\in uantities/r items with greater level of
uncertainty including property, pr mentation service relocations; a 20%

e 95" Percentile Estimate { gn taking t funding risk contingency and semi-
quantitative risk anal . N\Aishds result ition of 10% to the property cost, and 10%
to the pre-imple sk Cost he Physical Works) has been worked out from
the project rj i in the Rj (Appendix K), weighed against the likelihood of
the risk

8.2 eliv S

The cost t fo consideration the following:
e Nett pr 0
e Desj

ion costs (including Preliminary & General (P&G))

nalysis: General Approach (semi-quantitative)
dte of market’ premium

The Elemental Costs and Detailed Business Case Estimates (DBE) for each option are presented in
Appendix K. The Expected Costs for the Preferred Option and associated works are presented in Table
15.

2 The methodology is written for how the cost estimates were arrived at for all the Options, however only the
Preferred Options costings are detailed in this section. The elemental cost and detailed business case estimates
are presented in Appendix J.
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Table 15: Summary of Detailed Business Case Cost Estimate for Preferred Option and associated works

SUMMARY OF
CRITERIA PROJECT ASSUMPTIONS
COSTS
Roundabout $7,069,265
Klinac Lane Extension? $494,429 Part funding from Far North District Council.

: . $891,580 (base Waipapa Corridor Treatment cost is included
Waipapa Corridor Treatment cost only) in the option cost.

TOTAL $7,563,694 : %\\@ @
Pre-Implementation %
The following table outlines the key project delivery c % ns for t ed’Option durlng

the pre-implementation phase. \

Table 16: Pre-implementation project delivery key \

KEY COSTS AT PRE-

IMPLEMENTATION -
| PREFERRED GPTION

(ROUNI"/I'\B'AJ""4

KEY COSTS AT PRE-
CRITERIA IMPLEMENTATION -
KLINAC LANE

Property }
Purchase, Property purchase to forward as
Management 0 ,5 voluntary with no significant
and Dispo & X compensation costs.
Costs <§

@ ® 13%’ of base physical works

| ASSUMPTIONS

Design & estimate.

Procurement $508,089 Klinac Lane Extension and
Costs Preferred Option to be procured
as a package

T g $43,752 $1,706,589

* Klinac Lane Extension works are expected to form part of the solution alongside the Preferred Option to gain
the full benefits of the scheme. FNDC are the partners to NZTA in this scheme and will provide part funding for
the Klinac Lane Extension works.

* The costs for the Preferred Option: Roundabout include the costs for the Waipapa Corridor Treatment.

* The percentage assumption is used to derive the fees that forms the Base Estimate.
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Table 17 outlines the key project delivery cost assumptions for the Preferred Option during the

implementation phase.

Table 17: Implementation project delivery key costs and assumptions

KEY COSTS AT
IMPLEMENTATION
- KLINAC LANE

CRITERIA

Implementation

E $36,715
Statutory

application $0
costs

Construction
Costs

KEY COSTS AT
IMPLEMENTATION
- PREFERRED
OPTION
(ROUNDABOUT)®

ASSUMPTIONS

10% of base physital works estimate.’s
;i > 1

t
i

$426,369

$55,000

n2018.

Earliest. ation date - it is
ass d project will
meygce M 2018.
° duration of
i erhentation - it is assumed that
expected duration of

implementation will be 6 - 9
months.

Supplier Market - it is assumed that
there may be an increase in
construction project costs as a
result of market forces due to
higher levels of construction
activity, and that this will be
reflected in increases in the cost of
labour/materials and fees.

e 15% accounted for Supplier market
premium costs. Service relocation
costs are estimated. P&G estimated
at 8% of the physical works.

$5,362,676

The cost estimate in this report has been carried out based on the NZ Transport Agency’s Cost

Estimation Manual (SMO14).

¢ The costs for the Preferred Option: Roundabout include the costs for the Waipapa Corridor Treatment.
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DBE Notes:

These costs will require further refinement at preliminary design stage. The order of cost will be
sensitive to further information and market forces. The costs for service relocation are estimates only.

It is understood that a cost estimate has not been previously produced for this project. It is the aim of
this cost estimate to be as comprehensive as appropriate at this early stage of the project lifecycle, and
reflects the cost risk analysis to provide some contingency and project costs (actual and forecast).

Property

Land Requirement Plans were drafted for the short-listed options to establish the extents of the
property that would have to be acquired for each. Table 18 summaries the land requirements with
rough order magnitude (ROM) cost estimates.

The Land Requirement Plans are presented in Appendix L. @ «
Table 18: Property affected in the project site from the Preferred Option &% <

SHORTLISTED PROPERTY ESTIMATED AREA NETT PROPERTY

OPTIONS REQUIREMENTS TO BE ACQUIRED PURCHASE COSTS

Do Minimum - Klinac Vv N\

Lane Extension %
Lot 2 DP 2295
72659, Lot 1 D (

Roundabout $ 998,750

Lot 1 DP

dairy)

Waipapa Corridor

Treatment* @

*Waip, ¥ Treatme etkperty purchase cost is included in each of the option costs.

%

e services in the project site identified energy, potable water, storm water, and
ns services. The various service authorltles were contacted for thelr initial relocatlon

46,750*

Services

These estimates are detailed in Appendix J.

The Concept Plans with the services overlain for the Preferred Option 1-11751.00 X02, X20-25 Revision
C are presented in Appendix H.

Ongoing Maintenance and Operation Costs

The ongoing maintenance cost would involve the roundabout landscaping maintenance and the
pavement maintenance including the corridor and the intersection. Table 19 gives an outline of the key
ongoing expenditure assumptions for the recommended option.
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Table 19: Ongoing operation and maintenance costs for the Preferred Option

CRITERIA KEY COSTS ASSUMPTIONS

Operating Costs NA NA

Maintenance includes general
maintenance and repairs (road signs,
$60k Annually lighting, etc.), and roundabout
landscaping, roadside landscaping (to
maintain safety) and weed control.

Maintenance Costs - short
term

) | $600k in 20 years’ Maintenance includes road maintenance
Maintenance Costs - long term . and repairs (pavemengsehabilitation, etc.)
Other Costs (Insurances, etc.) N/A None

8.3 Option Cost Risk Analysis

@\ Jransport A -@ g‘nimum Standard
J ated proj \ <$20M; the General
pe

risk analysys en undertaken.

The risk analysis was carried out in accordance wit
Z/44 - Risk Management Version 4, Apr 2015.
Approach (i.e. interpretation of semi-quantitat

17 risks have been identified so far includi
and 1 is an opportunity. 5 threats

costs an costs, of which 16 are threats
Rden identified a isk and 8 as high risk.

The extreme risks (prior to a

@ agh measure iwplemented) are related to:
e consenting cond !' may be -. fé&rence to the flooding issues in the area.
« the potenti q it for the fen-df power poles at the north end of Loop Road and
Q
cla

the westgrn pkippers L about option only).
e thel around th% or the treatment of Klinac Lane.

e th ard site, a po f which will be required for the preferred option, and
. 2 illing st 'owrt n of which will be required for the preferred option.
The Risk ister tha dentified risks with their owners and suggested mitigation measures

a
is presented in A &

8.4 P%gf evenues

No enues are forecast for this project.

8.5

Subject to meeting overall thresholds for investment, it is anticipated that the activity can be funded in
the main from the National Land Transport Fund (NLTF) and Road Improvement Activity Class. There is

some additional funding that can be obtained from the Far North District Council towards the Klinac
Lane Extension.

8.6 Funding Risk

There are no funding risks foreseen at this stage.

unding Options
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This chapter provides evidence on the commercial viability for this DBC and the procurement strategy
that will be used to engage the market.

9.1 Contract Form

It is proposed that the project is delivered using a traditional design approach considering the scale of
the project, the anticipated timeline for delivery and the flexibility this provides the NZ Transport
Agency.

A Measure and Value contract form is therefore anticipated, which will require a full detailed design
with technical specification and a detailed schedule of quantities for pricin ere are no unusyal
processes identified at this time that could complicate the construction pro

Tenderers will need to be pre-qualified for construction level 4B with t q manage t) Y,
safety and technical support systems. %

9.2 Implementation Strategy @g : @

The implementation strategy has been deve @stent wi @Transport Agency’s

Procurement Manual, 1 Edition, Nov 2009.

The proposed implementation strategy_i id- P |"ct award, assuming property
acquisition proceeds by agreement CKabig i Ne 3¢d implementation programme, the

APPROXIMATE COMPLETION
DATE

ase 20 October 2017

ent’ of Professio Ces Supplier 27 October 2017
Stakeholder En @ tatutory Consenting - initial 20 October 2017
Stakehol %&ment / Statutory Consenting 9 April 2018
De ign and Specification for Request for Proposal (RFP) 25 June 2018
RFP arket (competitive tender - price quality) 9 July 2018
Close of RFP 10 August 2018
Preferred Respondent announced 7 September 2018
Contract Award 7 September 2018
Physical Works Commencement 10 September 2018
Handover of Capital Project 1 April 2019
Post-Project Evaluation 19 April 2019
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NB. Fitting the whole of the Works into a single construction season may be tight, so the implementation
strategy should look for opportunities during the detailed design phase to separate our early
procurement of some advance works (e.g. services relocations).

9.3 Consenting Strategy

Most NZ Transport Agency projects require statutory authorisations ranging from a relatively simple
outline plan of works for projects which can be constructed under the authority of an existing
designation, to obtaining multiple resource consents, statutory authorisations and designations.

The Preferred Option, the Roundabout, was the second most favourable in terms of consenting and is
not anticipated to be too difficult in its implement ability. The designation will only need to be extended
by a small amount; towards the corner of the petrol station and orchard. It is expected that there will
be sufficient detail available to provide to the territorial authority suc e works couldrbe
authorised through an alteration to the designation.

Activities regulated under other statutory instruments other than th ricg)Plan will b or
compliance and applications lodged for consent where permit ctivi rovisions\are to be
met. This can include any breaches of Regional Plan rules g | Environ tandard.

ives:

The information supplied for statutory approvals shoy QB he follo o
&. 4 ongomg & or further information.
0 able/prac itions, which still allow for
helpful innovation on site.
The Planning and Enwronment Nt Report DIE n Appendlx N outlines the means of
achieving this outcome. ‘

9.4 Propert @lthé

e To lodge applications with sufficient d
 To obtain statutory authorisations pyit

Land acquisi equired f ject and will be achieved by constructive agreement as
best practlc ems likely in ases, but also in accordance with the Public Works Act 1981
where < heNZT %Ag hcy engage Crown Property Services Ltd” (CPS) to manage their
land acq| i requir

Manager ha ial conversations with all the landowners principally affected by the proposed
Walpapa Improvement works. These initial conversations have involved familiarising the
Iand it the project aims and scope, and listening to the landowners respective views. The

A CPS Represen% th Transport Agency Business Case Project Manager, and the FNDC Project

Stak 1 onsultation and Engagement Report, presented in Appendix O, presents more detail
regar - g the parties affected and their reaction to the proposed works.

9.5 Procurement/Delivery Model

Table 21 discusses the criteria considered for selecting the procurement/delivery model as best suits
the preferred option and its context (as per Appendix B of the Procurement Manual).

7 CPS are a Land Information New Zealand (LINZ) accredited specialist.
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Table 21: Delivery Model selection

PREFERRED OPTION
ASSESSMENT

CRITERIA DEFINITION

INFRASTRUCTURE:
STAGED
INFRASTRUCTURE:
DESIGN & BUILD
INFRASTRUCTURE:
SHARED RISK
INFRASTRUCTURE:
SUPPLIER PANEL

(ADVANCED)
(ADVANCED)

) The Preferred Option:
Levels of complexity Does not comprise

including:
& particularly varied

Structural complexity is the .
. components but a single
number of varied ) > V¢
roading component with
components and the . .
. enabling and associated
interdependence of these o .
: works well within the remi
Complexity components. :
a roading contractor.
Technical complexity is the
extent to which untested or Is not envisioR .@
new technical issues needto  encoun Ested or
be addressed in delivering new ues.

the activity.

Is there uncertainty exj
in the methodology@ o @ v

expected outco%
TOp option only has
8 omponent, namely the
g works including the
ny separ

idening of the Waipapa

. Corridor treatment,
ponents exist I\ she ) . v
- Intersection treatment in
5 terms of a roundabout, and
associated works (shared
X cycle, walkway, Klinac Lane

% extension).
3 % e these components

v
@ interdependent? N/A

Scale of the contract
including:
Will more than contractor be
required for the project
Scale implementation? No v

Uncertai
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CRITERIA DEFINITION

What is the expected
delivery date for this

project?
Timing and
urgenc . . ;
gency Which delivery model is
likely to optimise activity
delivery time?
Would the introduction of
incentives encourage
: innovation such that:
Innovation roject quality and
potential P .J. : y
efficiency are increased?
- delays and risks are
minimised?
Supplier
Market
Risk :; >

management:

What is the @ K
status of the @ € r1sKs

(The risks
mentioned
here are from
the Risk
Register
(Appendix J)
and comprise
semi-
quantitative

Quiality risks

Technical risks

Scope risks

Supporting Waipapa Growth: Detailed Business Case

PREFERRED OPTION

ASSESSMENT

INFRASTRUCTURE:
SUPPLIER PANEL

INFRASTRUCTURE:
(ADVANCED)

STAGED
INFRASTRUCTURE:
DESIGN & BUILD
INFRASTRUCTURE:
SHARED RISK
(ADVANCED)

2018-2019 v

It is recommended that the
model likely to optimise
delivery time is the Staged
Delivery Model with Direct
Appointment.

improvem

with i

Ther e¥or minimisi
d s sks with

ince s.

rs if the turn-around
procurement to project
elivery was short.

v

The cost and time risks for
this project are envisioned to
be low with the exception of:
1) Property acquisition v
2) Services relocation
3) Contaminated land
(former orchard and
petrol filling station)

The quality risks for this
project are envisioned to be v
low.

The technical risks for this
project are envisioned to be v
low.

The scope risks for this project v
are envisioned to be low.
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PREFERRED OPTION
ASSESSMENT

CRITERIA DEFINITION

INFRASTRUCTURE:
STAGED
INFRASTRUCTURE:
DESIGN & BUILD
INFRASTRUCTURE:
SHARED RISK
INFRASTRUCTURE:
SUPPLIER PANEL

(ADVANCED)

(ADVANCED)

assessment
prior any
treatment
strategy.)

v
9.6 Implementation Trigger @@

The main trigger for implementing this project is that the int ion 0PSH 10 / aip%d has

already reached capacity, which means that any growth in traf# ultinlon ues.and longer
a e h

9.7 Risk Allocationand T

delays. As this Business Case more fully covers, there 3 alio er sho@ 0 supporting
Risk will be allocated in accorda

that trigger, such as increasing safety problems.
apportioned in accordance with
Start and end of phase risk efetfor design, tendering and construction.

The third-party risks for this
Third party risks project are envisioned to be
low - medium.

The pricing ff&ine oy ill be base% i
routine S < %e isaged, no financial performance based incentives will be made

9.9 Work Yact Length

It is expe bulk of the physical works will be completed within 6 months, although this may

be quite needs closer consideration in due course. It is recommended that during the pre-
imp<ja n phase, a procurement strategy is developed, which should consider to potentially split

off p ges of work to optimise the timing of the physical works.

9.10Contract Management

The Professional Services provider will have end-to-end accountability for the works contract. The
assigned Project Manager will manage the project through all phases, with active scheduling and
management techniques expected to be employed. Support for in-service management should be
sourced from the Professional Services provider’s wider resources as appropriate for the task
complexity.

The pre-implementation phase is likely to take six to nine months from approval, dependant on
stakeholder consultation outcomes, and statutory requirements.
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10.1 Governance Structure and Project Roles

This project will be delivered by the NZ Transport Agency working with their appointed consultants and
contractor. The Regional DMT will be responsible for committing funds and accepting risk allocation.

The governance structure is established by the NZ Transport Agency, and includes stakeholders who
will variously influence of the development and finalisation of the contractual, financial, and other
arrangements. It is presented as Figure 21 below.

Figure 21: Project Governance Structure

PROJECT GOVERNANCE &% K @

NZ Transport Agency /

Far North District Council /
Northland Transport
Alliance @
PROJECT MANAGER S >

NZTA
(TBD,
@ FNDC Interface
ST A
/\\ﬁbd §%1£\/
% NZTA NZTA
Technical
@& System Design Specialists
FNDC Transport .
Property Planning Environmental
Consenting Safety
Safety Pavement
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10.2Project Roles

The project team and roles will be confirmed by the NZ Transport Agency on business case approval
and the subsequent project phases of pre-implementation and implementation.

10.3Project Metrics

The project metrics include the following:

Business Case Approval

This Business Case will be put forward to the NZ Transport Agency’s Investment Finance Team (IFT)
seeking approval for the project. The Business Case will also be put forward @gal List, Manager

Regional Development.

Project Assurance

The NZ Transport Agency HNO'’s acceptance criteria will be
protocols for the project pre-implementation and implem

Funding and Implementation Phase, Detailed Design, @ ‘
Detailed Design @ @
The Detailed Design will be carried out b@minamd P e% Services Consultant who will
develop the Preferred Option for t le tation design will be cognisant of and
compliant with the NZ Transpor e d Austro S.

Reviews and Audit % @

The Detailed Desig@k ! p!er-revie 0% completion by a suitably qualified and experienced

person indep t design IX minated by the NZ Transport Agency.
will

A Safe j (SiD) Rev

procee e next st%

e Scheme/Prg % esign Stage

e Detail % Srage
The Safe is Similarly an independent review, and aims to identify any deficiencies potentially
remapiQg Nk the’design that could affect the safety of road users. The objective of a road safety audit
i erfsure a project achieves an outcome that is consistent with the “Safer Journeys” strategy

and the~Safe System” approach, which of course seek to avoid occurrences of serious injury or
death. As such specific safety audits will be undertaken at the following stages:

carried out at the following stages of the project prior to

e Detailed Design
e Post-Construction
Consistent with these aims, a Safety Audit has been conducted at the current stage (Scheme/Preliminary

Design) and is presented in Appendix O.

Any design departures that are approved by the NZ Transport Agency during the tender stage will be
fed into the safety audit process for assessment.
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Procurement and Contract Award
The procurement will be carried out as per the procurement procedure set out in the NZ Transport
Agency’s Procurement Manual, 1% Edition, Nov 2009. The procurement procedure to be followed for

this project is Staged Delivery model, Professional Services supplier - Direct Appointment, and Physical
Works supplier - Price Quality.

Post Project Evaluation Planning

The post project evaluation will be carried out as detailed in Section 10.8 of this report.

10.4Change Control

An approval process to track change/s whether they receive approval or nogj posed. The Preject
Manager will brief anyone who is involved in completing a task as part_ef tp t on th a

Process. &p
Levels of change authorisation should be established at the ouc hase. A Chal equest

must include a detailed description of the proposed chan nd Ks\¥npact on t ct'ds a whole,
in respect to time, cost and quality.
Some changes could have significant impact an @1 require Sponsor approval. It

will be updated and reissued.

10.5Stakeholder M ent
The stakeholder manageme is set -ﬂ“«sw Iaipapa Intersections Upgrade, Stakeholder
Consultation and Eng tember ‘& ted in Appendix P. It discusses the consultation
approach followin nsport A S guidance and indicates how this translates into an
engagement p %
Consultati % agemen d&g been targeted at the strategic end of the Project profile and
this ha% in the Prefe ption: Roundabout receiving a high-level of support from the
Waipapa munity gil“attended Open Day.

t consultation will be necessary during detailed design, particularly with key

stakeholde andowners and businesses. The purpose of consultation and engagement
during t will need to be clear, particularly where decisions have already been made.

and canstruction to identify timelines, objectives of engagement, risks, purpose of engagement,

programmes therefore should be developed around the Project phases of procurement
methods, measurables and evaluative actions/feedback loops.

is for the Project Manager to determine thc@ orisatiop~ce d.\@dnce approved, the tasks

Continued en

As such going forward, the project team will have a dedicated Stakeholder Manager responsible for
involving and leading the key stakeholders through successive project phases.
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10.6 Cost Management

The cost management will be carried out based on the Scope and Cost Control Process guidelines set
out in the NZ Transport Agency’s Cost Estimate Manual, SMO14, Amendment 1, Oct 2015. The following
statements are highlighted:

“To ensure scope changes are identified, scrutinised, agreed and costed at the
appropriate time;

To ensure that there is a robust updated project cost estimate available at all
times.”

The project scope will be defined at the start of each phase. A cost ¢ (o) uIe will he s
each phase of the project and will record scope changes (if any) and edrcost estimay

up
control record form will be used to record in detail each |nd|V| cope ange th§ma

10.7Risk Management

The risks identified thus far have been assess ce to th s ort Agency’s Minimum
Standard Z/44 - Risk Management (Gener er5|on 5 and discussed in Section

8. 3 and Appendix J: RISk Register. The Clie elect to co |ew of the risk documents and

k adjusted programme, will be produced
owner(s) will be clearly defined in the risk
tion, treatment, monitoring, and review set out

anager, and will remain a live document, as such will be

Iuatlon Planning

project will be measured based on the number of deaths and serious injuries
ash records will be reviewed each year following implementation, although
s cannot be established until at least 3 years have passed since implementation so a
dwvill evolve over time.

Lesson Learned

It is recommended that a Lessons Learned register be maintained throughout the project phases. This
register is to be managed by the Project Manager and will be communicated within the team at
reasonable intervals. Following project completion these lessons learnt will be fed back to the NZ
Transport Agency, and any helpful follow-up action duly considered.
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APPENDIX A
Waipapa Road / State

Highway 10 Intersection
Traffic Study
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Waipapa Road / State Highway 10 Intersection — Traffic Study 1

1 Background & Scope

1.1  Introduction

This traffic study has been produced for the Far North District Council (FNDC) to assess various
forms of intersection control for the Waipapa Road and State Highway 10 (SH10) Intersection. The
existing Waipapa Road/SH10 Intersection is designed as cross priority controlled intersection,
which experiences efficiency and capacity issues for the two minor approaches especially in the peak
periods.

Land use in the vicinity of the intersection is mainly commercial and the exj onstraints wi
the intersection currently limit future commercial and industrial growtlx@ 2

The study aims to consider various forms of intersection control, to%r ith various
scenarios in order to provide an indication of possible inters upgrades. Futyse ro

changes are also considered to assess the change in traffi ny impac 0
the intersection.

An optimal form of intersection control is recommanded ¥ogether w@ life (i.e. how long
Q b 3 1 e

the recommended intersection control will o ented).

The location of the intersection is on i @;

Figure 1-1 Locality Plan
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The intersection is located in the Kerikeri District as shown on Figure 1-2.

FQ@@ N

erikeri Digt

The existing intersectiﬁ@; the Waj gnd SH10 Intersection is shown on Figure 1-
3 below. @

Figure 1-3 Waipapa Road and SH10 Intersection
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1.2 Objectives
The objectives of the study are to :

1. Undertake an efficiency and capacity assessment of different intersection layouts for the
Waipapa/SH10 Intersection including the existing intersection layout.

2. Determine the expected life of an intersection upgrade using different growth and road
network changes.

The aim of the assessment is to consider the following forms of interse

Road and SH10 Intersection:
e A priority controlled intersection (existing situation) %

e An improved priority layout (left slip lane @ a Road @Highway 10
southbound)
e Asignalised intersection §S®
e Aroundabout
These layouts have been mo @@A Inters ston 7. SIDRA reports the performance
O
\ EQ

1.3 Intersection control considered
%ﬂat the Wedipa

of an intersection in terms olume to Capacity (V/C) ratio. Level of

F reflecting a congg average delay of over 60 seconds. In this location a

LOS D and he ould be considered acceptable. The V/C ratio is a
function of ¢h vided by acity. The volume for any approach can be defined as the
actua ing a point of a road. The capacity can be defined as the maximum
vehicl certain point or section of a road in a given time under ideal

conditions. AnyV r than 1 indicates unacceptable operation.
The intersecH considered in the study are shown in Table 1-1 below.
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Table 1-1 Intersection layouts

Existing Left Slip Lane

SH10 southbound
SH10 southbound

Waipapa Road eastbound
Waipapa Road westbound
oad westbound

Waipapa Road eastbound

i

.
Roundabout Traffic Signal

SH10 southbound \‘) / W ,
%@© @ )@@ SHo southbound
<P &
@ ™
B
\©”

@ SH10 northbound

p

apa Road eastbound
Ro:

Waif
ipapa

Wa

Waipapa Road eastbound
Waipapa Road westbound

1.3.1 Existing layout

This is the existing operational layout at the Waipapa Road and SH10 Intersection as modelled using
SIDRA Intersection 7. Short lanes for left turn movements have been provided on the western and
eastern approaches and for the right turn movement on the northern approach. The existing line
marking does not show these short lanes but the modelling recognises that the current approaches
are wide enough to allow two turning vehicles to queue while still allowing other vehicles to pass.
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1.3.2 Left slip lane

A left turn slip lane from Waipapa Road onto SH10 southbound (for which funding has been
allocated in the Long Term Plan) has been considered. Short lanes were provided for turning vehicles
as discussed for the existing layout above. The left slip lane was modelled with infinite lane length
in order to determine required length from the queues. Using the output queue lengths from SIDRA
we determined that a nominal length will be required (i.e. SIDRA showed that storage required will
be less than 3 metres or 1 vehicle).

1.3.3 Roundabout layout

In 2010, AECOM undertook a scheme assessment report! for the Wai Road and S
Intersection. Two options were considered for the intersection :

e A single lane roundabout, with a 3om diameter central mrcu@a

« Atwo lane roundabout @

A single lane roundabout was recommended rred i <. m treatment (see
Appendix A). This layout was analysed for the

1.3.4  Signalised intersection %
A signal controlled 1ntersect10n e phase cycf;@ ed. Northern and southern right

ptlon i 1s SEUE

turn lanes were considered

eratl

ctlon ions, two extensions of Klinac Lane were considered. These
te trafflc usmg the Waipapa Road and SH10 intersection. The

t SH10 Waipapa Road Intersection Improvements, Scheme Assessment Report, AECOM New Zealand
Limited, 6 September 2010.
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Figure 1-4 Klinac Link Extensions

1.4.2 gaere Road Extension

Thquence that the southern extension of Pungaere Road will have on the Waipapa Road
and SH1io intersection was considered (see Figure 1-5). If Pungaere Road is extended southwards,
the existing intersection of Pungaere Road and SH10 will be closed. The redistribution of traffic
due to the southern extension will mean that there is a reduction in the flows on the northern leg
and an increase of flow on the eastern, western and southern leg at the Waipapa Road and SH10
intersection. The SIDRA analysis showed that for the roundabout there is a negligible increase in
delay (less than 1 second) at the Waipapa Road and SH10 intersection if the link is included
together with the closure. The Pungaere road extension was not considered further as there is a
negligible difference in delay at the Waipapa Road and SH10 intersection.
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1.4.3 Waipapa Recreation Ground

The District Council plans to develop an additional mixed sport and recreation facility to serve the
Kerikeri area and is currently investigating potential sites. One of these sites sits to the east of SH10
and is considered sufficiently close to the study area to require consideration. The development
will gain access from SH10 as shown on Figure 1-6. Only traffic on SH10 to and from the north will
travel through the Waipapa Road and SH10 intersection. It is expected that the trips during the
critical weekday peak periods will be low to the recreational ground development as the land uses
proposed are not peak hour traffic generators. Sufficient provision for future recreation
development traffic has been made in the overall background traffic growth on SH1o0.

Figure 1-6 Waipapa Recreation Ground
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1.4.4 Journey choice from Kerikeri

Vehicles currently travelling from Kerikeri to the north of the Waipapa Road and SH10 intersection
have two routes to choose from (see Figure 1-7 below), the northern route (shown in red) and the

southern route (shown in green).

Figure 1-7 Journey choice from Kerikeri

The travel distances and travel times for each of the routes is given in Table 1-2 below. The travel
times were extracted for the critical weekday PM peak from the BlipTrack data.
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Table 1-2 Travel distances and Speeds

Travel distance Travel time - PM peak
(kilometres) (minutes)

Description

Northern route (K to A) 5.5km 06:00

Southern route (J to A) 9.5km 07:28

Table 1-2 shows that even though the southern route has almost double the length travel distance

the travel time is only 1.5minutes longer in the weekday PM peak.
In order to determine the changes in route choice due to the long dela at the
Waipapa Road and SH10 intersection the BlipTrack data was funh% d~Figure

that fewer trips are made between J and A (southern route) in the.weekdgy morning pea
Figure 1-9 shows that a higher proportion of trips are madehetween J and A in @E

evening peak. This is due to the high delays experienced ish hicles on

the eastern approach of the Waipapa Road and SH1

: @; Figur@& choice weekday AM peak

Figure 1-9 Journey choice weekday PM peak

It is expected that if the Waipapa Road and SH10 intersection is upgraded that there will be a shift
in journey choice to the northern route for trips from Kerikeri.
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2 Traffic Data

2.1 General

Traffic surveys were undertaken to obtain traffic volumes, vehicle classification, origin and
destination patterns and speed profiles. BlipTrack Sensors and Loop counts were used to obtain this
data. The BlipTrack data was used to determine the turning volume splits and the origin destination
patterns. The Loop data was used to determine the absolute traffic numbers, the vehicle
classification and speed profiles. Results and findings for each of the surveys are discussed in detail
below. From the BlipTrack and loop data the following peak periods were ide @

e Weekday AM peak 08:00 — 09:00

e Weekday PM peak 16:00 — 17:00 %
e Saturday Midday peak 11:00 — 12:00 @@ @
2.2 BlipTrack sensor surveys @ @
The BlipTrack Sensor surveys were conducte etween 1 and 29 June 2016. The
mobile BlipTrack sensors record Vehicles tajnirg Blueto Although a full week’s data
was obtained only specific data wa
ay data was used. The Wednesday was

ay was or the busiest weekend period.

e Forthe AM and PM uesda
discarded as it yved for a “ e Monday and Friday data was discarded
as these tv@ t seen t days from a traffic flow viewpoint.

sually ab 5/0 vehicles have Bluetooth devices. Opus can confirm that for
oad surve 1ntercept10n rate was between 7% and 12%. The positions where
ck surv ertaken is shown Appendix B.
2.3, % nt data
The p surveys were conducted between 23 June 2016 and 01 July 2016. The Loop data was used

to normalise the BlipTrack turning data at the Waipapa Road and SH10 Intersection. The Loop
counts were conducted in June which can historically be considered one of the quieter months of the
year in terms of traffic flow. The volumes were factored to an equivalent Annual Daily Traffic using
the New Zealand Transport Agency (NZTA), State Highway Traffic Monitoring System (TMS) data.
A site was found near Kerikeri just south of the Waipapa Road and State Highway 10 Intersection.
The NZTA State Highway Reference Station is shown in Appendix C. The site number is 17 near
Kerikeri (Site ref : 01000029). The following seasonal adjustment factors were used :

e 1.16 for the weekday AM and PM peak

e 1.22 for the Saturday midday peak

| 4 October 2016 Opus International Consultants Ltd
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The adjusted 2016 base traffic volumes are shown below on Figures 2-1 to 2-3.

P
@\ﬁ“
%

@g E Figure 2-1: 2016 adjusted weekday AM peak hour (08:00 — 09:00)

| 4 October 2016 Opus International Consultants Ltd
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% re 2-3 : 2016 adjusted weekend Saturday peak hour (11:00 — 12:00)

2.@ Speed data

The Loop data, shows all the 85th percentile speeds were under the speed limit, except at site E,
where the 85th percentile speed was higher than the posted speed limit. The 85th percentile speeds

are shown in Table 2-1.

4 October 2016 Opus International Consultants Ltd
P
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Table 2-1 Measured speeds

Posted speed 85th percentile
limit measured speed

Description

SH10 — north of Waipapa Road / SH10

A intersection 70 km/h 62 km/h
Waipapa Road — east of Waipapa Road /

B SH1o0 intersection 8o km/h 73 km/h

C SH10 — south of Waipapa Road / SH10 70 km/h 62 km/h

intersection

D ;\If_?ipqpa Road — west of Waipapa Road / 50 km &%W 31 km /l@
10 intersection
OO

SH10 — south of Kahikatearoa Lane / <
E . . kmyYh
SH1o0 intersection @
. . N Z\\\
v Kahlkatearoa' Lane — \{vest of Kahikatear &@) 50 kméb&) 45 km/h
PaN

Lane / SH10 intersection

2.3.3 Vehicle classific

The vehicle classification u
a scheme developed o\
vehicles :

1 Vehicle
Me s Comme We (MCV)

Heavy Co % ehicle (HCV)

Al LCV ve assified as light vehicles while the MCV and HCV vehicles were classified as
heavy v s shown in Table 2-2.

©

2 TNZ 1999, MTE User Manual — Classification Schemes, Version 3.18, MetroCount — Traffic Data
Specialists, November 2007.

| 4 October 2016 Opus International Consultants Ltd
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Table 2-2 Vehicle classification

Vehicle Type

SiteID Description

Light Heavy

SH10 — north of Waipapa Road / SH10

9 [0
A intersection 94.9% 5.1%
Waipapa Road — east of Waipapa Road / o o
B SH10 intersection 94.2% 5.8%
SH10 - south of Waipapa Road / SH10 o D o
¢ intersection 95.1% < 4.9% p«

SH10 — south of Kahikatearoa Lane / SH10 A7 o 1%
E intersection <W2/o \ .8%
) )

N A\
Waipapa Road — west of Waipapa Road / S N
D SH10 intersection 907 “ W
). Q

Q\

4\@\@/

9 5.0%

PaN (B\
94.0%

W\

oSO
Kahikatearoa Lane — west of Kahi \\}
Lane / SH10 intersection

F

Average 6.0%

QA
O

umes. The average shown in the table above

To obtain’the gro istorical data from State Highway AADT Data Booklet (2011-2015)3

was obtained, freme station 17 at Kerikeri on SH10 south of Waipapa Road was used. The
growth ra s on SH10 between 2011 and 2015 are shown in Appendix E. The annualised
compo h"of SH10 between 2011 and 2015 is 2.6% per annum. This growth rate was used
to through movement traffic on SH10 for the 2021 and 2026 scenarios.

2.4 Latent growth

The land use planning around the Waipapa Road and SH10 Intersection is shown on the Far North
District Plan — Zone Map in Appendix E. The plan shows intended commercial intensification on
the western side of SH10. To date a large portion of the potential commercial development has not
occurred as shown on Figure 2-4.

3 State Highway AADT Data Booklet 2011-2015, NZ Transport Agency, April 2016.
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®

Figure 2- opment
It was determined that about 55% of the 1@1 commeraial ment has occurred. The trip
generation for the additional 45% ial tommerciatdeye ent was calculated based on the

he purposes of this study it was assumed
erealised by 2021 and 100% of the 45%

3 Sce

3.1 %@ ear <§ %

As state sectio %ﬂ eport, two future years were considered, 2021 and 2026. The results

focus on year @ s the worst-case scenario with assumed SH10 growth of 2.6% per year

100% deve\% e commercial zoned land west of SH10.
. Lane extensions

3

As in section 1.4 of this report, two Klinac Lane extensions have been considered. Diversions
were calculated for each of the extensions and it was determined that only the northern extension is
likely to have an effect on traffic volumes at the Waipapa Road / SH10 intersection. The
Kahikatearoa Lane/ SH10 intersection will benefit from the southern extension as there will be a
reduction of flows at this intersection due to the diversions.

4 Intersection Capacity Assessment

4.1 Traffic volumes used

The traffic volumes used for the SIDRA analysis for the critical PM peak hour are shown on Figure
4-1 below.

| 4 October 2016 Opus International Consultants Ltd
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2
IO

Figure 4-1: 2016 adjusted weekday 0}@(16:00 —

4.2 SIDRA base model cali @ @

From the Blip data, travel times couldbe es d for each d wiovements for the Waipapa Road
and SH10 intersection. The Blip 4 € SIDRA output, which is expected

as Sidra outputs reflect st wHde where ‘@’* I record travel time upstream and
downstream of the inters%b DRA que 3 for the critical eastern approach showed

similar queue lengths served % ere is reasonable confidence that the SIDRA

output is calibrat %operatin ioms at the Waipapa Road and SH10 intersection.
4.3 Ba@ 2016)

4.3 ing lay nd slip

The priggity control p lane performance were assessed with existing (2016) typical
weekday traffic. e ows the results of the SIDRA analysis for the weekday PM peak, which
is the worst eriod.

| 4 October 2016 Opus International Consultants Ltd
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Table 4-1 : Scenario 1 — 2016 Weekday PM peak hour

Priority Intersection (Existing control) Priority Intersection with left slip

Average
elay (s/veh)
LOS

Movement
Volume
(veh / hour)
LOS
Approach
Movement
Volume
(veh / hour)
Average
elay (s/veh)

=
Q
]
e
=
&
<

o L 154 0.24 6.5 N/A" o L 154 0.24 6.5 N/A"
E T 270 0.24 0.0 N/A" E T 270 023 0.0 N/A'|
& R 19 | 002 | 78 |N/A R 19 [OQUZ L 7.8 | NEAT
5 L 161 | 016 | 102 | B 5 L | e\Yo] 78 [(B A\§
3 T " 1.27 | 295.1 | F 3 T N2 | 29 N4
a R 241 1.2 8.8 F a ( ‘} (/\7%) q S\E‘\/\\)F
4 .27 | 208. - QL 241 1.2’7\\\g9 3
o L | 28 |o3t| 88 |[NA| o (TN 28 } odNR88 | N/A°
E T 360 | 0.31 0.9 |N/A \\\39 360, (c}ﬁ\\> 0.9 | N/A
« R 94 | 0.31 | 89 N/Q{\\% \ ) R é@\\\\ 8.9 |N/A
- L 9 0.01 9.6 | Q\‘\Q L ~NC \9\\ Mo.01 9.6 A
g T 2 0.02 | 234 \\\C)) g (\T\\\) T | 001 | 234 C
R 1 0.02 ,>@ Nl C&N\a 1 0.01 | 213 D
Total 1345 | .20/ F |ao\\~ |1345| 1.27 | 58.0 | F

Note: *- Intersection LOS an i \MApproach Vs Wt Applicable for two-way sign control since the average
delayisnotag ure due to z e % ated with major road movements.

Base year analysis and the results suggest that the
rol cannot accommodate the existing demand. Table
ating unacceptably with existing traffic flow conditions.

4-1 show n approach i
Ther analysi o%ﬂo ity and left slip options was not undertaken.
%dabout

Table 4-1 shows
priority and eft\sip’lane inte

4.3.2 Signa

Table 4-2 s ays for 2016 Base year for the roundabout and signalised intersection. Both
forms of i ction control operate acceptably; however, the roundabout operates much better.
Ix2he roundabout was considered for future year analysis.

| 4 October 2016 Opus International Consultants Ltd
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Table 4-2 Base Year delays (s) for Signals and Roundabout
Roundabout Signal

Delays (s) Delays (s)

Intersection

Intersection 23.8 seconds
7.1 seconds LOSC
LOS A

AM peak
AN

T/@)
)
7
%

SN A4

I echl “ “ Intersection

7.6 S 25.5 seconds
LOSC

9)

9
%

Intersection
7.5 seconds LOSC
LOS A

A4
\y Intersection
21.7 seconds

Midday Saturday Pe/a\-k\
O
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Some additional reasons why a roundabout is preferred to a signal are4 :

e The severity of accidents are lower at a roundabout than at a signalised intersection due to
the lower speed and speed differential

e The number of potential conflict points at a roundabout is 8 as compared to 32 for a
signalised intersection

e There are more delays to all vehicles at a signal as compared to a roundabout

e Roundabout operation is more efficient during quieter periods of day where vehicles
experience little or no delay whilst at signals delays can be long when s very little traffie:

4.4 Year 2026 results for Roundabout & %

The 2026 analysis year represents the worst case scengrie % isting layout
capacity analysis results are included in the tables 0

Based on the results shown in Table 4-2 ab e seen tha @ aRday PM peak performs
the worst. Therefore, the PM peak was artalysed\as’the criti 5

4 Comparison of Traffic Signal vs. Roundabout, Wisconsin Department of Transport

| 4 October 2016 Opus International Consultants Ltd
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Priority Intersection (Existing control)

Table 4-3 : 2026 Weekday PM peak hour — no Klinac Lane extension

Roundabout Intersection

" = ‘% "= = ‘%
"S = Q =) .9 T) ~ "S = 0o = .9 T) ~
S g g 2 % R | @ S g g 2 % A<
e = = S e = = o 2
1 Q A= s Yo » O 1 Q —_ ~ Yo »
8 & £42 g2 ° & B =242 g
< = U < 2 2> %
< <
é L 154 0.32 6.5 A é L 154 5.6 A
S T 413 | 0.32 | 0.0 A S T 413, Q\\k{/> 5.7 é\\‘§
R 19 | 002 | 9.2 A R | A \[<9 | 1.z [((B L,
- L 203 | 0.25 | 11.5 | N/A" - L__ ) 0.51 8. th
Lcﬂ% T 7 | 3.56 | 2370 | N/A® Lcﬂ% 7 | o5 N8s5\f A
R 241 | 3.56 | 2380 | N/A’ SR\ 241 | oi NS5 B
e L 42 0.51 11.7 B /\Y 42(\\\&0 éé\ 8.1 A
Ug) T 547 0.51 2.6 é(; T 4{7 8.2 A
R 148 | 0.51 | 12.0 |~ E\\\& R (1 0.69 14.2 B
- L 9 0.01 | 1L3_ W - (‘I\\V 0.05 | 9.8 A
[72] A [72]
2 T 2 | 0.29 416G N/A @s\ﬁ\(\\\' 2 | o005 | 93 | A
R 12 0,36\ N/A™ |\ §\R 12 0.05 | 15.0 B
TN
Total 1797, \/3,’33 /(?" @@1 1797 | 0.69 | 8.9 A
Note:  *- Intersectl Road Ap I s are Not Applicable for two-way sign control since the average
delay is OS measure lay associated with major road movements.
Table 4-3 stlng prlo ction operates very poorly for 2026 Weekday PM peak
hour Lane ext 51 e roundabout intersection operates at an average delay 8.9
secon eans t le capacity available.

| 4 October 2016
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4.4.2 With northern Klinac Lane Extension

Table 4.4 shows the capacity analysis results for the priority and roundabout layouts with the
northern Klinac Lane extension in place.

Table 4-4 : 2026 Weekday PM peak hour — with Klinac Lane extension

Priority Intersection (Existing control) Roundabout Intersection

Approach
Movement
Volume
(veh / hour)
V/C ratio
Average Delay
(s/veh)
Approach
Movement
Volume
(vzhn / hour)
Y /T vatio
Average Delay

o L 154 0.25 6.5 A o &) ~J154 0. AN\5-6 A
5 T 283 | 0.25 | 0.0 A 5 Lo\ 283 | edN~57 A
& R 149 0.14 8.2 A A \\:'g 14N\ &o.}é\ 11.7 B
- L 122 0.13 10.3 NAA(:%\// L d{z \\\s\:{:l 8.4 A
Lcﬂ‘@ T 88 | 3.47 | 2263 (\NXé\Vk = T(‘E\@Q 051 | 85 A
R 241 | 3.47 | 22990 M) (\Q\\V 41 0.51 14.4 B

- L 42 | o031 1<E6\) A S\QN\' 42 | 058 | 9.7 A
LT | 34 | 93K%p0 A _ OT | 374 [ 058 | 98 | A
@ R 76 A bf_‘ﬁq\\//ﬁ1 AA( (““ R 76 0.58 | 15.7 B
- L | 182\Dos?’| 102 KEANY/ L 182 | 041 | 7.9 A
é T . \57{1> Af0.61 \Y\N%A é T 74 0.41 7.5 A
(QNW 0.61 %{\&\I\\T/A* R 12 0.41 | 13.1 B
Tota%%\\z/)ﬁ97 349X 423 | N/A' | Total 1797 | 058 | 9.4 A

asure due to zero delay associated with major road movements.

V. \/
Note : @tersecﬁon LOS \h&ad Approach LOS values are Not Applicable for two-way sign control since the average
%

delay is ny
Table 4-4 shog t@ ing priority intersection operates very poorly for 2026 Weekday PM peak
hour wit Klinac Lane extension. The roundabout intersection operates at an average

Klirfae extension helps balance the approach volumes by increasing the volume of traffic
apR Q@ ing from the west. This results in a slight increase in the overall delay of the roundabout
intersection (from 8.9 seconds to 9.4 seconds). Balanced approach volumes is especially positive for
roundabout layouts, as it provides equal opportunity for traffic to enter the intersection.

5 Useful life of a Roundabout

A sensitivity test was conducted to see how much growth can occur on SH10 per year before capacity
is reached for the roundabout (i.e. what is the useful life of the roundabout). Reaching useful life
means that one or more movements has reached capacity for a short time during the peak period.
This will be when the intersection operates at a LOS E or higher. The traffic volumes on SH10 were
compounded by 2.6% per annum in 5 year increments in the PM peak. Table 5-1 shows a summary
of capacity analysis results with and without the northern Klinac Lane extension.

| 4 October 2016 Opus International Consultants Ltd
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Table 5-1 Useful life of Roundabout

Without Klinac Lane extension With Klinac Lane extension

Design Year

Delay LOS Delay LOS

2026 (10 years

from base year) 8.9 A 9-4 A

2051 (35 years D

from base year) al.7 E 46.7 <&
ONNYA\

N =

Table 5-1 shows the roundabout will operate acceptably unji if an annual growth rage of 2.6%
transpires on SH10. :

6 Safety and economic tio

As part of this study a crash analysis c ic eval 'on t been undertaken. It is
recommended that these two com ts e assessed r§ of the business case process for
the project.

7 Conclus o ations

To conclude the Intersection is designed as cross priority controlled
intersectio nd capacity issues for the two minor approaches especially
in the rsection constraints are considered likely to limit future
com

control were considered namely, a priority controlled intersection
roved priority, a signalised intersection and a roundabout. The analysis

(existing situatj

undertake 0 a single lane roundabout provides the best operation in terms of capacity.

This ro t wso has spare capacity and is more resilient to changes in traffic flows due to
d

pla twork changes.

Various

Th sment shows that the roundabout will operate acceptably until 2051 if an annual growth
rate 6f 2.6% transpires on SH1o0.

It is recommended that :

e The left turn slip lane from Waipapa Road onto SH10 southbound (for which funding has
been allocated in the Long Term Plan) not be implemented as this does not pose a viable
long-term solution.

e From an efficiency and capacity perspective a single lane roundabout at the Waipapa Road
and SH10 intersection is the preferred choice for intersection control.

e That further investigation in relation to safety and economic evaluation is considered as part
of the business case process for the project.

| 4 October 2016 Opus International Consultants Ltd
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Appendix A :

Single Lane Roundabout Layout

Opus International Consultants Ltd
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Appendix B :

Location of Traffic Surveys
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Appendix C :
NZTA State Highway Reference Stations
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Appendix D :

Growth Rate Calculations
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Worksheet A2 — Traffic data continued

Worksheet A2.4 — Time zero traffic volume and growth rates

1 Activity option
2 Road/section/movement SH10 at Waipapa Road intersection

3 Time period AADT

Year AADT or average

Regression output
(4) volume

©)

2007 & Constant

2008 [ X coefficient 95.5

2009 e R square 049 %
2010 @

2011 3,480 @ @

2012 3,403 %

= ) \%&
- m@@/

2016

VS \\ ot
PNOVZEER\\N
: NP A TR
SN\
S
E /Aé/\ L 2
10 20‘12 2614 20‘16 2618 2620
Year
9 Time zero 1 July 2015

10 Time zero traffic volume 3,764

11 Growth rate at time zero 2.54%

The NZ Transport Agency’s Economic evaluation manual (volume 1)
First edition, Amendment O
Effective from January 2010
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Appendix E :

Far North District Plan — Zone Map
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Communications Plan SH10 Waipapa

Engagement Plan

Introduction

Public engagement is proposed for late May to communicate the preferred
option for the SH10 / Waipapa Road intersection and associated transport
improvements as part of the Waipapa Single Stage Business C

The Transport Agency, in partnership with the Far Nort nC|I
(FNDC), has considered a range of option to |mprov t Yonnecti

safety and efficiency of the transport network inWa pap %
Public engagement on the preferred soluti

improvements) will begin once local iw,
stakeholders have been consulted.

-‘- ndabout and
fected lan d key

PN\

Engagement
objectives

réérred option for
and road users

rder to achieve

eir effects

e Gain stakeholder sup
improving the inte ti

ints
fthe Resource Management Act 1991, Land

@ il the re
9 Transport M % ent Act 2003 and Local Government Act 2002

@<<\o

Background

D

&

“Waipapa | tant regional centre in Northland, serving Kerikeri and the
wid t of the Far North. There is no current investment strategy to

address trategic needs of the Waipapa township.

e existing problems with the operation and quality of the transport

etwork in Waipapa. These problems not only limit the economic
opportunities in Waipapa but also lead to sub optimal growth patterns in the
wider area.

In collaboration with FNDC, the Strategic Business Case (2016) outlined the
problems and potential benefits in this corridor and sought approval to
develop a Single Stage Business Case to develop options and approaches to
maximise the opportunities available.

One option under development is an upgrade of the SH10/Waipapa Road
intersection.

Objectives and
benefits

Single Stage Business Case - Investment Objectives:

Economic growth - Facilitate the economic growth of the Waipapa-Kerikeri

NZ TRANSPORT AGENCY 20 April 2017
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area and Northland through a co-ordinated long term vision for the integration
of land-use and the transportation network.

Efficiency - Improve the network efficiency by providing a clear, consistent
and integrated transport solution that best balances the needs of all road
users at this very busy area of roading confluence.

Safety - Improve safety so that there is a marked reduction in crossing /
turning type crashes at intersections and access ways by 2020.

Multi-modal travel - Facilitate the growth of multi-modal travel, particularly
walking and cycling, through the provision of safe, efficient facilities which
complement existing initiatives.

Benefits: &
The SH10/Waipapa Intersection Improvements pro, @prove ( S ;
- Economic growth for Waipapa and Keri
Network efficiency
Safety
Multi-modal travel ﬁ
A<\

Inter- Northland Economic Action PI ‘GQ/‘I'he SH1 Qredrries regional

relationships freight and is part of the Twin scovery t mYQULE. The Twin Coast
Discovery Route is |dent|f|e ai Toker, d Economic Action
Plan as a key comp nding N conomy through tourism.

Twin Coas ogr Case (late-2017)- the outcome
of the W ss Case o support what the Twin Coast
Dlsch(e trymg t
Stakeholders “"t
TA Jour r SHMTA, EUD
FNDC - Ma (o) ncillors, Community Board, officers

Qg
G
©

ternal
cted property owners/businesses
% road users - Kerikeri and Waipapa
vant Iwi/Hapu
inistry of Education
g e Waipapa businesses

e Emergency services - NZ Police, NZ Fire and St John Ambulance
e Media

Key messages

Key messages include:
e The proposed roundabout at the SH10/Waipapa Road intersection will
provide for safer turning movements across the state highway,
reducing the number of vehicle crashes at this location

e The project will reduce peak time congestion and vehicle queuing on
SH10 by providing for safe and efficient turning movements via a
roundabout design.

e The proposed roundabout design will assist in slowing state highway

traffic through the Waipapa town centre, making it more appealing and

NZ TRANSPORT AG

ENCY 20 April 2017
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safer for pedestrians and cyclists

e Improvements to cycling and pedestrian facilities are proposed to
promote active modes of transport and improve connectivity between
Waipapa businesses and community on either side of SH10

Risks/issues
and mitigation

Risk: Property impacts and/or land acquisition
Mitigation: Early engagement with potentially affected stakeholders and open
communication as the preferred option develops

Risk: Preferred option is not supported by local road users and businesses
Mitigation: Communications to support the preferred option will be
developed and delivered collaboratively by NZTA and FNDC. CoI teral for
engagement to explain the process to date in assessing the tions to
identify the preferred option

Risk: Key stakeholder confusion with Twin Coas |sco C outcom
relation to Waipapa Growth project
Mitigation: Key messaging developed coII sly‘with FN
Transport Agency Twin Coast PBC co S progra ate- 201 7
Key milestones Confirmation of public br(day date (\}4 April
Briefing roles and r |t|es (as out ) W/C 24 April
XX May - key stakehglde rlefmg

XX May - aff ropefty/busi riefing

Evaluation
measures

XX May - S@rmatlon g@
XXJum stlkation su ext steps
WA (o™

@mlssmn eholders during consenting phase
@ Vqum ature of media coverage
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Communications Plan SH10 Waipapa

COMMUNICATIONS AND ENGAGEMENT ACTIVITIES

LEAD
TASKS ACTION/CHANNELS TARGET AUDIENCE RESPONSIBILITY TIMING STATUS
Liaising with FNDC Confirming date for briefing  Project partner Sebastian Reed / Ongoing Once event date
Community Board Keith Kent confirmed (this plan

works to a Thursday

Confirming date for public 25" May event date)

information day event &@@ @35

Book community FNDC venue options- Community venue U”|V @ To do Once event date
venue confirmed
Waipapa Hall ph Judy
Remnant 09 407 5447 @%
The Centre (Kerikeri) ph @
Kerikeri Community Trust O %
407 0260 %
NZTA Internal Advise Brett Glld tt mmy, Ernst, Sebastian Reed To do Once event date
Communications of engagement p mme\ ter’s office? confirmed
Seek direction on w
briefing to Mini %ﬁ ice is
require pre-en@ nt
Collateral creation Draft poster content with Key stakeholders, Martell (Opus) To do Draft for NZTA
inputs from project team and community, iwi, develop with Kelli approvals W/C 8 May
Opus road users Sullivan guidance
Poster content to include: Collateral print date

NZ TRANSPORT AGENCY 20 April 2017 5
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Supporting Waipapa Growth: Detailed Business Case

APPENDIX C
Drawing: Constraints and
Opportunities
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