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This report has been prepared for the benefit of the NZ Transport Agency (NZTA). No liability is accepted by
this company or any employee or sub-consultant of this company with respect to its use by any other person.

This disclaimer shall apply notwithstanding that the report may be made available to other persons for an
application for permission or approval or to fulfil a legal requirement.
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1. Executive Summary

This business case sets out the quantum and justification for funding of the Investigation and Reporting,
Specimen Design and Project Documentation stages of the Puhoi to Wellsford four laning project. This route
was recently identified by the Government as being one of the seven routes of national significance. This
highlights the importance of this route to New Zealand as a country and identifies that work is required to
reduce congéstion, improve safety and reliability and support economic growth. The revised Government Policy
Statement (GPS) requires NZTA to advance projects on these routes when alIocatfng funds in tthTP.

The business case demonstrates how the project measures against the strateglc mvestmentdlrecuons being
developed by NZTA and will contribute to economic growth and productivity, the obJectwes ancrgOaIs of the
LTMA and GPS, and deliver regional development and transportation | benefits. As part of this an initial
assessment has been made about the potential wider economic benefits of the prmecrwnth a focus on specific
industries, including agriculture, forestry and tourism. Improving SH1 between Puhoi and Wellsford will reduce
transport costs and make Warkworth, Wellsford and Northfand more accessible from the larger population and
economic centres and markets in Auckland and further to the south.

A preliminary assessment of the timeframe fomielivering the project suggests that a 10 year timeframe for the
substantial completion of the four laning betweén PuHoi and Warkwortﬁ is a reasonable expectation. This
allows 5 years for the development of the mute consentmg propefty purchase and procurement followed by 5
years of construction. , —_

A further 10 years until 2030 isa reasonable expectattonfor completion of the remaining section of four
laning between Warkworth and Wellsford allowlng NZTA to optimise funding and delivery against other routes
of national significance. However there could\ béa number of opportunities to deliver the whole alignment in a
shorter timeframe. All these opportunities will be considered as part of the next stage of the project.

A preliminary ecoanomic evaluation of the project has been undertaken to give an indication of the benefits of
four laning the route. Traditional benefit / cost assessments do not include a range of benefits such as the
effects of improvvi_‘hg transpért efficiency and increasing access to markets on regional economic growth
potential. These benefits are likely to be significant for a project of this scale. Therefore an initial assessment
of the source and magnitude of the wider economic benefits has been included.
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2. Strategic Context

The government recently identified seven ‘routes of national significance’, with SH1 between Puhoi and
Wellsford being one of these routes. These routes are the most essential in the country “that require work to
reduce congestion, improve safety and support economic growth”.! The route between Puhoi and Wellsford is
shown in Figure 2-1: below.

= Figure 2-1: Locality Map

These roads are listed as ‘nationally significant’ to allow the government to have input into the development of
the land trap'sport programme and the National Infrastructure Plan from a nationwide perspective. The desire
of identifying them was to signal to NZTA through the Government Policy Statement (GPS) their significance to
the country as a whole.z

! Press release from Transport Minister Steven Joyce
2 Press release from Transport Minister Steven Joyce
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The Minister has asked NZ Transport Agency, as part of the recently released GPS, to develop plans to
substantially advance these roads over the next ten years, alongside other state highway projects in the
National Land Transport Programme.

2.1 NLTP and the GPS

The GPS is a key government document for influencing the planning and funding of land transport. The revised
GPS was released on 18 May 2009 and reflects the priorities of the current government of national economic
growth and productivity.

The GPS outlines the government’s objectives and funding priorities for the 1aﬁd trarisport sector far a ]O -year
period with detail for the first 3 to 6 years. The GPS signals to both theNZ Trab/sport Agency and reglonal
transport committees what type of activities or combinations of activities should be included'in Regional Land
Transport Programmes (RLTP) and the National Land Transport,Pi%éarétn(ne (NLTP). -

The NLTP is a statutory dacument prepared by the NZ Traﬁipo& Ag'éﬁcy that@éScribes transport activities or
packages of activities expected to be considered for fundmg Tor the 3 yﬁars from2009/10. Whilst the RLTP is
required to be consistent with the GPS the NLTP muﬂgﬁ&e effect to phe GPS B ’

The revised GPS aims to support the governmem s ﬁrbnty of achlewg economic growth and productivity in
New Zealand through directing mvestmenrtowardrhmh qual\@m&astructure projects that support efficient
movement of freight and people. There is pam;ular focus on the State Highway network, which is critical to the
efficient movement of freight and peOpIe Th,e/re is alsm tro\ng ‘emphasis on value for money, and the
economic efficiency of projects., o N v

. \/\\\ ~

The revised GPS includes a sngm?rcant mcrea?.e\thtaté Highway construction in order to bring benefits for
national economic growth and ptoductlwty,\p&mcufarly given that State Highways carry most inter-regionat
freight and link major ports, airports and urban areas. In particular it is envisaged that the NLTP will help
address strategtc ‘bottlenecks’ and aﬂow new economic growth areas to be better connected into the national
network. oy e

within the revised GPS (he (Minister\broposes a number of ‘Routes of National Significance (RONS) in the vicinity
of our five largest urban centiés. The Puhoi to Wellsford project is one of those RONS. There is an expectation
from the Minister of Transport that the NZ Transport Agency should have regard for the need to advance the
routes of natmal significance when allocating funds in the NLTP and to this end the Puhoi to Wellsford project
has been prio’n‘tige\d third in the State Highway programme behind Victoria Park Tunnel and the Western Ring
Route, two O(heL\R\ONS.

The GPS states that (paras 25 to 27):

“The government’s priority is for land transport investment to support national economic growth
and productivity. The GPS will ensure the use of land transport funding does so by directing
investment into high quality infrastructure projects and transport services that encourage the
efficient movement of freight and people.
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Of particular importance to this priority are:

m  /nvesting in the State highway network, as a key to the efficient movement of freight
and people

s Generating better value for money from the government’s investment across all land
transport activity classes and enhancing the economic efficiency of individual profects.

Investing in land transport is particularly important at this time. In the short to medium term, the
most pressing challenge facing New Zealand is the current global and domestic economic - -
situation, which is contributing to a period of negative or slow economic grOth for the country
and for other international economies. Well-targeted land transpor{mves'tment will keep peop/e
in employment, improve productivity and lay the groundwork for robust economic gth in the
future. -

Investing in the State highway network is important as there are s/'gn/f/‘caﬁt constréfnrs on its
current capacity to efficiently move freight and people, Jeading to carigéstion\in New Zealand’s
major cities. Unless investment in State highway i ada'ressed congést/‘én will continue to
negatively impact on economic growth and prqduc[/wty In vestment in ] tate highways will also
make some of our busiest roads safer. “ -

The proposed scheme to upgrade SH1 between Puhm and Wellsfocd is one of the identified routes of national
significance and is therefore a priority for fundlng /:5 :

NI R
Y {

The key impacts the GPS seeks to achieveiri relation itq egbﬁomic productivity and growth are:

= Improvements in Jourhey time rellablllty

s Easing of severe congestlon ~

s More efficient fréight supply chains

a  Better usevof emstmg transport capatlty

= Better access to markets employment and areas that contribute to economic growth

« Asecure and resilient | transport network

Journey time reliability will be greatly enhanced along the route and between Auckland and Northland with the
proposed scheme. The new route will provide a safer, more resilient and more efficient link thus improving the
mobility of users and the reliability of travel times along the route. Freight traffic will gain significant
|mprovements in journey time reliability from improved gradients and a higher quality route, thereby
improving productlvrty and reducing costs.

The existing road is prone to severe congestion particularly during holiday peak periods. The new route will
significantly reduce the impacts of the severe congestion by increasing capacity and providing a more resilient
route.

The improved accessibility provided by the upgraded route will support economic development in the north of
the Auckland Region in centres along the route (such as Warkworth) as well as promoting economic
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development in Northland. The improved connections achieved by the upgrading of SH1 would link the main
producing activities in Northland, particularly dairying, the forestry industry and the mining industry and the
major markets for these products either for domestic consumers and industries in areas to the south of the
region or international markets accessed via the ports of Auckland and Tauranga, so providing more efficient
supply chains and better access to markets. In addition, improved travel times and travel time reliability will
tend to reduce the costs of commodities transported to Northland from the south for consumption or for input
to the manufacturing industries in the area. This will make Northland a more attractive place to live and to
develop employment activities, as will reduced journey times and improved travel time reliability for business
and personal trips to and from Auckland. Furthermore making the tourist destinations in Northland-more
accessible to the large market and population in the Auckland region will assist that industry. BoiFfAuckiand
and Northland are identified as areas of economic growth potential with Northiand currently ha\/mg a ‘relatively

low level of economic development. h K

The proposed strategy will improve transport efficiency as compariEdito the existing network through the
provision of a high standard motorway or expressway environment for Iéng—disténcé traffic. The improved
design features including gradients and length, will lead tcrshofter/journey times and consequent increases in
the efficiency of the use of transport equipment. They will also fead to significani’\rEductions in emissions
particularly in relation to truck movements which areforecast 10 |ncrease signlfléantly within the State Highway
1 corridor. : - I

N J \
The improved motorway or expressway with-be a s:gn”fucanumprqvement to the current route, which has
notable safety problems in locations such as Schedewys Hill and ‘Dome Valley. An upgraded route will have
improved vertical and horizontal allgnments which wmprovude considerable safety benefits for motorists,

passengers and goods and a more ;ecure route.

2.2 Contribution to“LTjM‘.o?’Objectiyes,

The Land Transport Management Act (LTMA) gives effect to the New Zealand Transport Strategy (NZTS)
objectives and principles ‘Under the LTMA, NZTA’s objectives and functions include preparing and controlling a
programme for the State nghway system that contributes to an integrated, safe, responsive, and sustainable
land transport system. In dqmg 5o NZTA must consider how it will:

w Assisting economic development

= Safety and personal set’urity

= Access and moblllty

- Protecting and promotmg public health

s Ensuring environmental sustainability

The LTMA objectives are similar to the GPS targets as outlined above. The LTMA also includes an objective
related to environmental sustainability. The proposed new route offers a quicker, safer, more resilient route for
travel between Puhoi and Wellsford which will reduce vehicle emissions that impact on the environment. The
construction of the new offline route will impact on the environment, but through sustainable engineering and
design, adverse environmental effects from land transport will be managed where they cannot be eliminated.
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2.3 Strategic Investment Direction

As part of the NZTA’s revised Investment and Revenue Strategy, the strategic investment direction provides the
background against which assessment is required for inclusion into the NLTP and for funding approval. This
calls for:

Activity Class Increased focus on ... Maintain focus on ...
New and improved infrastructure f’?’(\ o /A T
SO A (L s
State highways Investment in state highways and local | o lﬁ;p\roi/i-ng’journey time reliability on key
and local roads roads where greatest economic growth | routes
and productivity impacts can be 0. Easmg severe congestlon
achieved through: 1o  Better use of eX|stmg capacity
o Investing in Roads of Nationak o Incraasung capacnty on key routes
Significance (RONS) to |mprove o Réducnngthe risk and number of fatal and
access through, in and out\of the ‘ senous injuries
major urban areas - e o -\_Re\d\ucmg risk from natural hazard or other
o Investing in key freaght and 1 " transport operations disruptions
tourism routes to lift productlwt\y o, “Managing adverse environmental effects
and i |mprove access to markets; .- | " from land transport.

o Investlng in |nfrastructure on locaT
road netwarks ‘that support R(DNS

in terms of the “Increased\chusf; issues, the ﬁawiwte clearly meets the defined criteria:-

= The route is one of the RoNS and will improi/e access in and out of the major urban area of Auckland

s The routeprowdes addmonaF capaaty on a key freight route typically carrying more than 1000 HCVs per
day S '\

= The route provides accéSS to the major tourism area of Northland, which had total tourist visits of 4.3
million in 2007 and’ Cfafries about 6 million tourist trips per year (including outbound movements by

Northland residents)

In terms of ;hEMaihtain focus criteria, most of the key impacts have been discussed above in terms of the GPS
and LTMA criteria. The provision of the new connections will supplement the existing route and provide
enhanced network resilience and reduced risk of disruption compared to the base position where SH1 is the
only realistic option for the majority of the traffic on the route and for the movements between Northland and
the areas further south in New Zealand. Although in theory SH16 could provide an alternative to SH1, this is a
very slow and circuitous route and traffic forced to use this because of planned or unplanned disruption on
SH1 would face substantially increased costs and journey times. The low flows currently experienced on SH16
of about 1100-1200 vehicles per day south of Wellsford, compared to about ten times this number on SH1 are
testament to this,
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2.4 Land Use and Modal integration

The Auckland Regional Growth Strategy (ARGS) and the Rodney District Plan both anticipate significant growth
occurring in that part of the region served by the Puhoi to Wellsford section of SH1. Populations in this area are
expected to grow from approximately 20,000 in 2006, to more than 60,000 by 2051. Furthermore, the
implication of present growth rates is that Rodney District’s projection for growth as required under the ARGS
and the Northern Sector Agreement will be met well prior to 2051.

Particular areas identified for growth within the Auckland region include Warkworth and Wellsford. Further
north, Whangarei is identified as an area suitable for economic growth and a significant increasefiﬁ commercial
and residential development is anticipated. - o

These identified growth areas in the vicinity of SH1 need good andrrellable local and fonger dlstance access to
support development. Increased conflict between fong distance traveLas far north as -Northland and local
movements particularly for the towns along the route in the south acts as a bafrfer to this and hinders these
local centres becoming successful economic hubs. Improvmg SHLwaI then pfowde the longer distance
connectivity, improve safety and efficiency of the State Highway and reIJeve the Iocal road network for

Warkworth and Wellsford. ’ 1;;; N

These transport benefits arising from the proposed sgheme prowﬁe conslderable support for the land use
provisions proposed for the area. The improved tréﬁsport lmks shquld ‘enable economic activities at these
growth centres to become more mtegmted enablmg them togperate more effectively and efficiently. Because
of the limited access points on the new route developrﬁent would be encouraged to focus in these designated
areas rather than becoming moremsperSed acros$ iﬁe regibn This concentration would also encourage the
use of the existing infrastructure w1th|n these a{ready established urban areas, whereas alternative more
dispersed residential and employment patterns \Atould potentially require a more substantial investment in
infrastructure. Denser development would also support higher levels of travel by modes other than private
cars, particularly waik}ng and cycling and also tocal public transport services.

in the SH1 corridor itself, the optian to-toll the route would help manage the traffic flows in the corridor and
could provide greater opportunities for the efficient movement of public transport and freight. The reduction
of flows on the ei(isting\SHl would also make this more attractive as a long-distance cycling route.

2.5 Auckland RLTP

ARTA released the Regional Land Transport Programme for 2009/10 - 2011/12 earlier in 2009. NZTA HNO
now submits its;S’tate Highway programme to ARTA for inclusion in the RLTP.

The final Auckland RLTP was released in July 2009. Within Activity Class 13, Infrastructure for State Highways,
funding for investigation and property costs has been allocated over the three year period, with a further
allocation of design costs for the Schedewys Hill Deviation (which potentially forms part of the route).
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3. Corridor Assessment
3.1 Background

A state highway strategy study between Auckland and Wellsford was completed in 2008. Set against the
background of increasing traffic volumes, poor safety record and the need for better interregional links, the
study determined that SH1 required a high standard route between Auckland, Wellsford and on to Ndrthland
Also, it would be desirable to continue the standards adopted for ALPURT, namely a four lane du;ﬁ carriageway
designed for high speed, long distance journeys.

- 7 N
-~

N
Given the function of SH1 as the highest national function within the state highway hierarchy, and also as a
method of controlling land use development, it was determined that access to adjacent land u5es would be
restricted to key connection points only. The most effective pgﬁty to-achieve this- goal is-to designate new
routes as motorways, to ensure appropriate access controls. to\state highways. Hence an off-line route for the
state highway would be necessary, with the current route- usec_? ‘to;prowde focal acge,ss.
3.2 Corridor Option Selection T ‘
As part of the SH1/16 Strategy Study, three dlffe?enf/corndors were mvestlgated as possible route options.
These included the existing SH1 and SL—HG cnmdors as weH“aﬁLan i\fand route which followed the approximate
alignment of the existing rail corridor from Kaukapakapia to. Wellsford. Four options were comprehensively
assessed in these corridors, wnth vanous fyhctlonabt\( comb)matlons evaluated against a number of criteria. The
likely costs of each option were hho‘mcorporated and asummary of this option evaluation is shown below in

Figure 3-1: overleaf. f\_*x::' -

— ™
. T
— T

Status Final Page 8 December 2009
Project Number ZB00933 SKM Report



MY Transport Agancy

Puhoi to Wellsford Four Laning: Business Case Staternent

« Figure 3-1: Evaluation Framework Summary

Summary of iniial Option Evakiation
Option 1 Option2 . Option3 Option 4
[Routes satistying highway function ‘ ’
SH1 iHand Route SH18 SHI/SHIE.
BH18 ‘ “SH — SA1 " GHISHTE |
3 ; ) - SHT6 - - .
i - o ] Scoms Score i

[support for &conomic Development O i
|megional intsgration and Agglom eration QO | QOO | (
[Assists 3atety and Personal sSecurtty T Od  FC

Access and Mobility ' , @) : o O HE
[Metwork Resitience 1 O O

[Responsiveness «

[Sustainabiity of Transport Network

Environmental Sustainability

[Climate Chmgo

Overall Effectivensss (Rank)

JM Higtmay Functionality

, 46 . 58 7-10 5.8
~ N\ 1 2 3= 3=
Beneficial Impacts \
Adverse impacts

* More symhols = Ia'ge;rm_gget}

Figure 3-1:shows ‘that exclusive of cost, Option 2 (a new inland route serving a national function) would be
the optimal sa]gti:on in terms of functionality. However, such a route would have very high construction costs,
be difficult to stage and implement as a number of smaller construction projects, not provide direct access to
Warkworth and restrict the realisation of the full benefits until completion. Option 1, which places the national
function on the SH1 corridor, building on current investment and placing the regional function on the SH16

corridor, was therefore determined to be the highest ranked option.

Based on the evaluation outlined above, Option 1 was selected for the recommended functionality for State
Highways 1 and 16. This places the national function within the SH1 corridor and the regional function within
the SH16 corridor. While the evaluation was undertaken on a transparent basis, another key advantage to this

December 2009
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outcome is that the strategy maintains continuity with previous transport planning and land use development
decisions that have been made for the region. Figure 3-2: summarises the recommended strategy following
the assessment carried out in the SH1/16 Strategy Study.

= Figure 3-2: Recommended Strategy

1 Logend
1@ AronaL FuncTION

1 QD recionAL FUNCTION
Locat Roads

3.2.1 Stakeholdéf Consultation

Following the completion of the strategy study, consultation was undertaken with stakeholders and feedback
was broadly supportive of the strategy with the following key themes:

s Respondents égree that there are uncertainties surrounding the rate and distribution of future land use
growth in the region which will impact on the timing and affordability of future transport investment.

»  There is general consensus that SH1 should continue as the key National Strategic Route with SH16 as a
Regional Strategic Route. More urgent programming of these works than envisaged by the study is
desired, particularly in relation to the existing accident areas of Schedewys Hill and Dome Valley.

s Stakeholders have differing views on the relative merits of the strategy in particular relating to the
justification for off-line improvements to SH1 between Puhoi and Wellsford.
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Ongoing stakeholder consultation will need to occur during the next stage of project development to address
the relevant issues including the justification for the project.

3.3 Possible Route Alignments

Based on the justification established in the SH1/16 Strategy Study, that SH1 should provide the nationai
function, a number of options for progressing from Puhoi to Wellsford were established within the existing SH1

corridor. These different options allow for the four laning of the route and included the following:

e
N

s Option 1: Offline Motorway, 100km/hr, moderate gradients, grade sepafated qgcgss

= Option 2: Offline Motorway (eastern side only). 100km/hr, moderate gradlean gradel mparated ‘access.
s Option 3: Offline Expressway, 100km/hr, steeper gradients, at gradé access.

= Option 4: Offline Expressway, 80km/hr, steeper gradients, redw:ed design speed -at grade access.

= Option 5: Existing State Highway 4 laned, 70km/hr (at ldcatlons), steep g;adlem\s S|gn|f|cant|y reduced
design speed, at grade access. _ S « ) )

o~ N L
s« Option 6: Offline inland Motorway, 100km/hr, querate gradsents grade separated access, heading
inland from Puhoi to then follow the existing mM ahgﬁment to\WeIIsford

\ \\ o
These options have not been assessed in detail as garjt of thisfbgs‘injess\case, but a discussion of each option
and the likely associated positives and negatives of each is provided below.

3.3.1 Options 1 and 2 D_iscussi\on (O
;)
\\ ’

The Motorway options (1and lerowde the best IeveLof service from a motorists perspective and could
potentially be tolled as an alternative route wﬂlbe avdilable. The restricted access to the route will also allow
the integrity of the road to be managed into the future more effectively. As the Motorway options provide a
primary movement function with limited access, the existing SH1 route would be required to serve the local
community, providing access to existing land use. Due to the necessary quality and alignment of the Motorway

options, the c()sg--for options } and 2 is the highest of those assessed.

These options would have the greatest environmental impact as the land required for the construction of a
Motorway standard route is Iafger than the other options. Studies of potential impacts to susceptible flora and
fauna along the route would be undertaken as part of the project investigation, from which appropriate
mitigation measures will be developed.

These options are generally within currently undeveloped or farm land, providing relative easy and flexible

methods of construction as no existing infrastructure would act as constraints. There would be relatively little
disruption to traffic during construction.

3.3.2 Options 3 and 4 Discussion

The Expressway options (3 and 4) provide a lower level of service to the motorist with reduced design
standards and reduced access constraints. This implies a reduced movement function when compared with the
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Motorway options. They also allow changing speed environments along the length of the route making them
more flexible and open to potential land use development along the route. The costs for the Expressway
options are less than those of the Motorway options.

The Expressway options are similar to the Motorway options in regard to construction and environmental
impacts. An expressway option would likely benefit from being closer to the existing road in order to allow for
useful connections along the route. The desire for these connections may constrain portions of the alignment,
but may also reduce the number of lengthy additional links to the existing road network that would need to be
constructed. y

3.3.3 Option 5 Discussion o

The four laning of the existing State Highway (option 5) would have a significantly reduced design speed in
sections and have a lower level of service both in the horizontal anq vertlcal alignment compared to the other
options. Using the existing alignment is unlikely to realise the same Ievel of safety improvements that the
other options offer. Of all the options, four laning the existing SH1 has the fuwest associated costs, but these
cost savings come at the expense of potential benefits, such as safety and netwcﬂ( resilience that the other
offline options offer. A, .

v
\ RN

Widening the existing alignment would create sorne slgmflcamt ch\efﬂenﬁes relatmg to construction. There
would be substantial disruptions to trafflcdunng\constructlon Whlc-h ‘would span a number of years. There are
a number of sections with difficult terrain, such as SchedewysHIII and Dome Valley, where widening the
existing road would be difficult and poteht(ally problematlc when trying to maintain a reasonable level of .
service for existing traffic. P - i

Existing intersections wouid Ilkely remaln mamtgrnmg access to existing land use. Safety at these
intersections would become an.important consnder‘atlon as entry and exit movements must traverse a greater
width of road in a likely greater speed enwrdnment. During construction there would be disruption for traffic

due to the proximity of construction activities to the existing road.

3.3.4  Optioh 6 Discussion

A new offline inland'motow would provide similar benefits to options 1 and 2 as discussed above. The
topography of this route, as it follows the railway, would allow a high quality road alignment to be constructed,
providing the safety and travel time benefits similar to options 1 and 2.

The route Iocatign}suggests that access along the route will be easier to control. However this option could not
be constructed in stages. The benefits of the scheme would therefore only begin to be realised once the entire
route was constructed which has significant impacts on the economic efficiency of the project.

The inland route provides good inter regional movement through the corridor, but does not address the high
_ level of intra regional demand. This demand would be required to use the existing SH1, meaning there would
be minimal benefit for travel from Auckland to Warkworth and out to the eastern beaches, which is a
significant proportion of the traffic on this route.
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As this route only caters for inter regional demand, the traffic volumes using it will be lower due to the lack of
connection at Warkworth. This will reduce the associated project benefits meaning the economic efficiency of
this option will be lower. If a connection to Warkworth was to be provided, an additional link of approximately
9 - 10 km would need to be constructed to join the inland motorway option with the Warkworth town centre.
This would create additional costs to the project.

This option is a slightly longer distance than the existing SH1. However, there would still be trave! time
benefits with this option, as the higher standard of road, improved alignment and overtaking opportunity that
is provided by the inland motorway would allow a higher average speed and therefore shorter travel time than
on the existing route. ’

<

The offline inland motorway option is the most expensive of all the options.

3.3.5 Costs A

An assessment of the indicative costs for each of the options hastjeen develbped and\rébresented as a range below:

= Table 3-1: Option Costs

Options | Cost Range $(000,000's)

Option 1: Motorway - \ QiSéOO 5/11\ ,ﬁ&@ ‘\
Option 2: Motorway (eastern side) e : $1,000 - $T,500
Option 3: Expressway 100km/hr . 4‘::‘ ‘ \ \« $\$‘OO\:\/\$}1 ,iOO
Option 4: Expressway 80km1h\r..:\;;;j\\f;— | _ \,\\\ k$300 - $1,000
Option 5: Existing route 4 Ianéé AN $600 - $800

Option 6: Inland‘ Moéorway \ _ \ $1,700 - $2,250

Note: All cost estimates are in 2008 dollars.

3.4 Determination of Assessed Route

Based on the discussions above, and for the purposes of providing a basis for the development of this
business case, a hybrid option of options 1 and 3 above has been used to indicate the potential outcomes of
an upgrade to the State highway corridor between Puhoi and Wellsford. The hybrid option invoives the
construction within the existing SH1 corridor of an offline 100km/hr 4-lane motorway between Puhoi and
Warkworth changing to an offline 4-lane expressway between Warkworth and Wellsford. Both sections have
been assumed to lie approximately within the existing SH1 corridor as opposed to the offline inland route
following the railway.

Some of the reasons that the hybrid option has been chosen as the basis for this high level assessment
include:
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m  Meets the targets and objectives of the GPS,

= Maintains the integrity of the corridor long term between Puhoi and Warkworth by limiting access;
= Does not eliminate the opportunity to toll sections of the route;

s This option can deliver the route in stages; and

» Increasing the ease of construction by working offline.

A Motorway from Puhoi to Warkworth caters for the large volume of traffic through this section. There is a high
demand between Auckland and the areas east of Warkworth, such as Omaha and'Matakana and to cater for
this demand, a Motorway provides a potential solution. The ability to limit access through this cofr’dor whilst
providing significant safety benefits through a high quality new alignment are two reasons why a Motorway has
been assessed for this section. o

Demand between Warkworth and Weilsford is somewhat lower andth)e extension ofa- Moton/vay option for this
section was not considered to be representative of the best solutlon for this sectign. A hlgh quality expressway
will offer the majority of the same benefits to this section for a much ‘reduced ‘cost By dssessing an
Expressway for this section, it provides an indication of the d}fference in dikely beneflts when compared with
the motorway. These factors led to an Expressway /\bemg\;\assgséed for-this section as part of this business case.

« —

This hybrid option of a Motorway from Puhoi to Wdrkarth and then Expressway to Wellsford provides a
balance of cost and benefit. This hybrid option of-motorway . and ‘expressway does not preclude the opportunity
to resolve the safety and capacity points along the route F(st,xeieasmg the benefits to road users prior to
completing the entire four laning project. For these reasons it is-seen as an appropriate option to assess as
part of this business case to estabfgh a high Ievelmdlcatlon of the economic efficiency of the overall project.

. ' ~ ——
~ '

This hybrid option has a hkelv crzmt\range of\$900M $1,500M and these are the costs that have been
assumed for this assessment. T

Notwithstanding th\'e«discus\sion above, the hybrid option has not been confirmed as a preferred option for
upgrading SHT between Puhoi and Wellsford. A full Scheme Assessment investigation and option selection
process in accofaagce with the RMA and NZTA’s planning procedures will be undertaken in the next stage of
the project develbpment to determine a preferred option.

The hybrid option only provid:as an illustrative basis for obtaining funding for the next stage of project
investigation to take place.
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4. Network Assessment
4.1 Introduction

The recently updated GPS includes objectives for supporting economic growth and productivity, through
investment in projects to improve RONS, including SH1 between Puhoi and Wellsford. The scheme will
contribute to national and regional economic growth by providing a financial stimulus to the area and by
reducing business costs and providing better connectivity between Northland, Auckland and areas'to the
south. ‘ < \ .

In principle there are alternatives to the use of SH1 as a connection between Northland and the northern parts
of the Auckland region and the main urban centres within the reg,térj‘;‘yia either SH16 or the rail line. However,
the ability of these to handle the significant volumes of traffic within the corridor-is Uéﬁlimited, particularly
taking into account the substantial growth expected in thgmovarhenf of passengers and freight.

SH16 provides a slow and circuitous connection away fromthe main centres of economic activity and traffic
forced to use this because of planned or unp|anned érsrugnon on SHTwould face substantially increased costs
and journey times. The low flows currently experlenced on SH16 of aboat 1100-1200 vehicles per day south of
Wellsford, compared to about ten times thls number on SHI aretestament to its very limited attractiveness to

longer distance traffic. T Lol

While rail currently plays a useful l:ole in the movement of\fxetght the volumes carried are relatively small and
the capacity of the line is severetf[mmted bya number of constraints including a large number of tunnels.
Although these constraints a{é\r;qugnlsed bY\KL\(\IIRaﬂ, there are no firm plans to address these. As a resulit,
the role of rail within the corﬁddr‘is Iikely~tb fe\ﬁ?iiin»very limited and it would not provide a significant
alternative to the use of road for the majority of commodity movements or for the movements of passengers.
Given these limitations on the alternative routes, the key linkage between Northland and Auckland will

therefore remain wa SH1 N
The potential impa'cts arisirﬁj; from jmproving SH1 to a high standard motorway / expressway route are
highlighted below. Econormic development issues associated with improving SH1 are aiso discussed in more

detail in the following sections.

SH1 between Puhoi and Wellsford currently caters for a large volume of traffic with a 2008 AADT of
approximat’xeyly 1 5,500 vehicles between Puhoi and Warkworth and 10,000 between Warkworth and Wellsford.
During busy heliday periods these daily volumes can increase by up to 50% and large queues and delays are
common occurrences during the peak travel times. It is not uncommon for traffic to crawl the entire way from
Warkworth to Puhoi on popular summer weekends due to the high volume of traffic. Discussions with transport
operators have suggested that this congestion is being experienced over longer periods both within the day
and over an increasing number of days per year not only at weekend:s.
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in Northland. If the quality of these links deteriorates, as would be likely if there were no improvements to the
route between Puhoi and Wellsford and the route suffered from increasing journey time unreliability, there wil
be pressure to move the existing processing facilities closer to the point of use of the timber which could be
overseas. Exports from New Zealand would therefore consist of a higher proportion of relatively low value logs
rather than more valuable processed timber products. Following the same logic, while achieving a higher value
added proportion depends on a number of factors. Improved links giving better access to the available markets
for the more sophisticated products would be important. The local market in Northland is small, reflecting the
relatively low population and the lower level of economic development. As a result, any expansion of the
volumes of higher value products produced by the forestry sector would require access to markets either
elsewhere in New Zealand to the south or overseas also accessed by the route 1o the south and the upgradmg
of SH1 between Puhoi and Welisford would form a key part of this. ' A

Very substantial growth in the log harvest in the Northland Region is forecast for the future as existing forests
mature. The production of logs is forecast to grow from its curren’f‘reVel of 1.9 miltion-tannes to 4.3 million
tonnes per year by 2031 a rate of increase substantially higher than that forecase for the country as a whole of
85 per cent. This largely represents the harvest from treesthat are aiready g(dng and while the timing of the
harvesting is to some extent variable, the total volume is broadly fixed. By this date it is forecast that the share
of logs being processed into value added products ceuld faN to ab0u1\38 par-cefit of the total harvest. Given
the size of the total harvest, even relatively smaINncreasesv in the volumes diverted to value added uses would
result in a significant increase in the earnings generated in the reglan. _

— N \\ A
There are a number of uncertainties as$0c1ated with forecastlng the effects of upgrading the route. However as
an indication of the increased earnings that might be achleved SImpIy maintaining the current share of value
added products and assuming currep; pricé levels wtauld in¢rease earnings in Northland by over $0.5 billion
per year. While this position. may‘bTa challenging’ to achlé\ﬂa in the light of the substantial increase in the
harvest, even relatively small sm‘ﬁsm the balange between basic exports and value added products can
generate very substantial differences in the\value of the forestry products originating in Northland. Good
quality transport links giving good connections to markets would be a very important component of this.
Possible estimates of the value of this change in output are set out in Section 4.3.7 below.

e~

4.3.3 Meat " —
Northland is the source of about 12 per cent of the export meat produced in New Zealand, and the output is
mainly exported through Auckland and Tauranga. Road is almost exclusively used for the transport of the
product to the po‘rt It is likely that the volumes transported will not grow significantly over the future,
although growth in the dairy sector may result in some small increases in meat producuon Again, reducing
the costs of transdort by road will enhance the competitiveness of the product on world markets and will allow
greater returns to be obtained for the Northland producers.

4.3.4 Aggregates

Aggregate production is a key input to the construction industry which plays a major part in the economies of
both Auckland and Northland. Currently, more than 1.5 million tonnes of aggregate are transported by truck
between the two regions. The demand for aggregates from Northland and the north of the Auckland region is
likely to grow as resources further south in the region become exhausted and are not replaced. Reducing the
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costs of aggregate would help the economies of Auckland and Northland, where significant demand for these
resources if anticipated in future.

4.3.5 Retail and Manufactured Goods

The costs associated with the movement of retail and semi-manufactured goods affect the prices both faced
by consumers and by manufacturers in the region. Reductions of these costs would improve the standard of
living of Northland residents and make manufacturing more competitive.

In addition a better transport link would provide a better foundation for moré urgent and freque'nt deliveries,
which typically is given a high weight by the owners of goods and transport opérators. Thermopaggd
improvement in SH1 would support efficient, demand responsive and cheaper transport for‘th\(e\'sekommodities
and so help address the needs and aspirations of consumers and ;nanufactu?ers and make the area a more

I T

attractive location to live and work. - SO —

4.3.6 Tourism T

o
Tourism forms an important part of the Northland ecuncﬁ'ny in 2004, totastuor expenditure in the region was
estimated at about $650 million and the mdustry erfmk)yed over10 per cent of the work force. The sector has
a heavy dependence on the Auckland market forwhxth the coﬂdltlbns on SHT are likely to be particularly

significant. -~ e

The importance of these conditions is demonstrated by the analysus of the position when the section of the
Northern Motorway between Grévﬂlejiqad and Orewa, (AtPURT B1) opened in late 1999. This indicated that the
opening of the new section oﬁmotowvay comc‘rded with a shift from a falling level of tourist activity in
Northland, to one that was grow‘ng This contfaits with the pasition for the Coromandel and Waikato, where
growth occurred more or Iess cbntmuously over this period and suggests that the difficulty of reaching
Northland before the: |mprovement of the route was suppressing growth.

This positiofn\ims)éet out in Figure PRETS
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Figure 4-3: Changes in Tourist Stay Unit Nights in Northland, Coromandel and Waikato 1997 -
2009 )
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The sharp declines experienced in 2007 and 2008 may also reflect the effects of increased congestion on SH1,
although for the later part of thls pedgd the impact of the economic slowdown may also be becoming

apparent. LT T
In 2007 the Auckland region was the source of about 45 per cent of the all the international and domestic
tourist nights spent in Northland and of about 63 per cent of nights spent in the region by domestic tourists.
Because of this. heavy dependence on the Auckland market for overnight stays, and for day trips, high quality
linkages with Atckland are very important. A falling level of accessibility as SH1 becomes more congested is
likely to result in reduction in the numbers of tourists to Northland especially for relatively short visits and to
some replacement of its attractiveness as a holiday destination by other more accessible areas, especially as
connections to the regions to the south and east are being improved. Given the importance of the tourist
sector in Northland, a decline or low growth in this would have an impact on the local economy.

4.3.7 quential Wider Economic Benefits

Considering the impacts on the different market sectors and types of economic activity described above
together, it is likely that improving SH1 to a high standard facility will have significant regional economic
benefits. Overall, it is expected that economic improvements arising from the project will lead to increased
employment in a number of sectors, including construction arising from direct and indirect involvement in the
project itself.
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Quantifying these benefits is challenging. As one example, tourism in the Northland area generated annual
earnings of $650 million in 2004 and employed about 10 per cent.of the work force and this puts into
perspective the scale of benefits and job creation possible. If the improved road was to achieve an increase of
5 per cent in tourist expenditure, broadly in line with the position observed when ALPURT B1 opened, this
would generate increased expenditure in Northland of the order of about $35-$40 million per year and a
possible increase in earnings for Northland businesses of $20 million per year after an ailowance has been
made for transfers elsewhere. While some of the benefit to Northland would be reflected in reduced
expenditure elsewhere, the relatively underdeveloped nature of the Northland economy means that these
increased earnings would have a high weight. The evidence from the opening of‘ALPURT suggests that this
adjustment could be made fairly quickly and the increase in economic benefits is h{(ely to contmuefgrowmg
over time. _ . -~

- .

For the forestry industry, increasing the share of value added products can yield very substa‘hti/al benefits and
while this is likely to reflect a number of factors, travel times to potetmal markets from the sources of the logs
appear to play a part. Looking at a movement between Whangarel and the port ofAuckIand currently a round
trip can typically be achieved twice within a standard workmg day wnthm thewmter ‘However within the
summer period with increased congestion, especially wnthln thq urban ceﬁtres along SH1 between Whangarei
and Puhoi, this cannot be achieved and the rellabllltyift\he route is compromlséd With the continuing forecast
growth in traffic in the corridor, this congested pqnod is Tikely to extend ftu’;her through the year and act as an
increasing barrier to the reliable movement of higher value produtts to\the key markets and may act as a
constraint on the expansion or at worst thg{ontmued existence of: the plants processing timber. Upgrading
SH1 will help to avoid this position so h‘elpihg 10 maintain or. fexband value added processing in Northland.

Forecasting the exact value of the changes is subJect to very considerable uncertainty. However, if the
upgrading of the road allowed orﬂy a a modest 3to5 pertent of the potential increase in value added output of
$0.3 billion at current output | Ie@els Yo be achieved, this would represent a value of $10-15 million per year. It
is likely that that this would" at’ least double By 2037 as existing forests mature, implying an increased value of
output of $20-30 million. The effects would be very much greater if the upgrading of the route and the
consequent improvement in transport reliability avoided the closure or downsizing of existing timber
processing plants in the ‘regio\n énd their relocation possibly overseas, and the forecasts are therefore fairly
conservative. - -~ i

Taking these two components tourism and forestry into account, an indicative estimate of the value of
increased economic activity that might result from the improvement of SH1 between Puhoi and Wellsford
would be of the order of $30-35 million per annum and possibly doubling by 2031. Because of the
uncertaintigs\"sﬂurmunding this figure it has not been included in the main quantified economic appraisal but it
provides one \i\ngi‘chtion of the potential wider economic benefits which would be generated by the project.

There would be impacts for other types of freight activity using the route and growing problems of unreliability
are likely to affect the movement of products bound for the ports to the south as well as markets elsewhere in
New Zealand. However while these effects would exist, their evaluation in monetary terms would be more
speculative. Therefore, they have not been included in the quantitative appraisal described in Section 4.9.

Alternative more broadly based approaches to the estimation of wider economic benefits have been developed
as part of separate work for NZTA concerned with appraisal of the RoNS in general. Two alternative approaches
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have been developed, one the estimating the wider economic impacts of the road using a general equilibrium
(GE) model and one using an approach based more directly the inrpact of the road on employment levels in the
area affected.

The resuits from these two approaches in terms of benefits in 2106/2020 are set out in Table 4-3.

s Table 4-3: Possible Alternative Estimates of Wider Economic Benefits - Annual impacts
($millions in 2008 prices) in 2016/2020

s

Approa €0
Specified impacts as discussed above L 40~ 45
GE Model (2020) i L 150 -
General assessment of employment impacts (2016) — . B \40—45

N .

The more general approaches reflect the effects that the constructlon of the |mproved road would have on
general patterns of activity and on employment within the area of m?luence ofthe road While there is a
considerable range in these figures, the assessment of employment impacts produces wider economic benefits
of a similar order of magnitude to the components “t‘\h\a more sector. speciﬂc approach discussed above. In all
three cases, the wider economic benefits are sngmﬂcant in relatlon to the traditional economic benefits of the

project. ! «\f ) '
- S , AN
— ~

43.8  Alternative Modes |

Although the analysis of the currengposmon has mam{y amcentrated on the movement of freight by road,
both rail and coastal shlppmg are aLso used for the movement of goods to and from Northiand. The NFDS
estimated that for |nter~feg(ohél movemeqts wbetWeen Auckland and Northland, rail had about 3 per cent of the
total freight market coasi‘ai shippmg 11 per cent and road had about 86 per cent.

Coastal shipping is mamly confmed to cement and petroleum products from Whangarei and Marsden Point and
for these waththe exceptions of the movement of petroleum products by pipeline to Auckland it handles
almost all the products trarLsported,

The potential for a S|gn|ftcant shift of freight to rail is limited for a number of reasons including the capacity of
the track, reflecting the I|m‘tat|ons caused by physical constraints, the nature of the products transported and
the origins and destlnatlons of the commodity movements. The physical constraints on the North Auckland
Line have been recognlsed by KiwiRail, but given the pressures for investment elsewhere in busier parts of the
network there are no firm and funded proposals to upgrade the route within KiwiRail’s current planning
horizon. Work is proceeding on gaining a designation for a rail link to Marsden Point, but again there are no
firm proposals or timetable for undertaking the construction of this route. While growth in rail traffic is
forecast, this is mainly associated with expansion of the types of flows currently carried and without
substantial interventions not currently anticipated it is not expected to extend to any substantial degree into
markets currently served by road.

A recent study of freight transport between Auckland and Northland by Northland Regional Council found that
although rail has a fairly small share of the overall inter-regional freight market, over half of freight which
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could potentially be transported by either rail or road is already moving by rail. Long haul road freight that is
likely to be potentially contestable by rail consists of approximately 50 trucks per day between Auckland and
Whangarei. Rail currently transports the equivalent of 86 trucks per day, indicating that the potential to move
more freight from road to rail is limited. This highlights the importance of the state highway for freight
movement in the area. Any improvements to the geometrics, travel time and trip reliability will greatly enhance
this important component of society’s transport needs.

Truck movements are likely to grow significantly in future. Figures from the National Freight Demands Study
suggest that road freight traffic between Northland and Auckland will increase by><)\(er 250 per cent over the
25 year period from 2006-07 to 2031 with particularly high growth in forest- products,/ aggreggtes and other
building materials and retail and other manufactured products. The consequermal ‘effects of increasing
congestion on the network will therefore be significant. if SH1 is not |m/provetl the impact oFer;sed
congestion on freight will be disproportionally greater, thereby reducmg the g:ompetmveness of regional and
local industries by comparison with other regions. RO DN

The Port of Whangarei at Marsden Point has undergone sgmﬁcant development in the last 10 years,

developing three deep water general/bulk cargo berths, with a fourth berth to be-constructed when

economically viable. The increased capacity and funtuongllty of this Northland port has the potential to impact
on freight haulage using SH1 in two ways; oo - \

» By having a bulk cargo facility in Northland, particularleorhasm forest products such as logs and
woodchips it potentially reduces the nee\d for cargoes to usé Auckland or Tauranga, with a resulting
reduction of freight between the two centfes. Increasmg thé ‘volumes of these cargoes would result in a
reduction in potential truck, movemEnts moving south on SH1, but this has been taken into account in the
forecasts of the potential grbwtﬁ in freight movefnénts

s On the other hand, the déveiopment of ttns gort provndes a greater level of resilience to the overall North
Island, which could see an.jncrease m\frelght bemg moved by rail and road between Northland and the
rest of the North Island (via the Puhoi - Wellsford route), the majority of which would use SH1.

Overall, the remoteness of Marsd&rPomt from the main market areas within New Zealand and likely patterns
of port rationalisation by mternatlonal shlppmg lines are likely to limit any significant growth, particularly for
general cargo traffic. '

~

Air transport also-provides an important, but small, contribution to movement between Northland and the rest
of the countryi,Re’gu‘rar air services operate between Whangarei and Auckiand and Wellington and there are
popular services from Auckland and the Bay of Islands. However, air services will not make any significant
difference to the demand for land transport between Auckland and Northland into the future.

4.4 Improvements to Journey Time Reliability

SH1 serves a dual function of serving long distance travel and local access. As the network comes under
pressure from traffic growth and nearby development, both these functions will be served less effectively and
journey time reliability will reduce significantly. This is seen as a particular problem in relation to the potential
movements of freight along the route.
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The proposed scheme offers a travel time saving between Puhoi and Wellsford and provides much needed
resilience to the route and greater certainty of travel times. The imimediate economic benefits of this trip
reliability improvement for existing traffic patterns have been calculated at approximately $1,490,000 per
annum. However over the longer term the effects are likely to be larger as travel and freight distribution
patterns adjust to the new situation and take advantage of the opportunities offered.

As part of this assessment, the following assumptions have been made:

= Rolling terrain with 80% no passing opportunity.

s 100% adjustment factor as the modelling is carried out at a regional level.

The overall journey time reliability benefits for the project, in 2008 dotlar val‘ue,a‘r/e approilrﬁéi)zéhfgS 460,000
over the 30 year evaluation period. This assumes that the first section from Puhoi to Warkworth is operational
in 10 years, with the next section to Wellsford opening 10 years afterThat T

4.5 Easing of Severe Congestion N —

Increased tourism activities and development aroum}\{hEMﬁtakana ahct;ga‘s‘t Coast beaches are likely to extend
the periods over which severe congestion occufs. The Lincoin Un'rversi‘ty tourism model was used to forecast
tourism numbers between Auckiand and Wellsfc»(d in 2012, w’mch showed an increase of approximately 10%
from 2005 numbers. Approximately 97% of 1 tourists travellmg m th1& area, some 8,000,000 per year, use SH1
as the preferred route highlighting the |mportant funCtJ_Qh |t plays for tourism in the region.

- N . ‘x
Tourists and holiday makers will contmue to sufferlong\ lays until significant bottlenecks on the network are
improved during the peak hohday penods for examRIe between the Johnstone Hill Tunnels and Warkworth.
During these holiday peak’ pendds delays. agsﬁese bottlenecks can be up to hours in duration. Travel time

savings at these peak tlmés have been assesséd wuth the following assumptions:

s There are 5 peak hohdays per year each with 2 days of peak travel meaning 10 days per year when this
severe congestlon is evndent ‘

= Each vehicle would save an average of 30 minutes during the holiday peaks when the new route is
available. This is cor\s_lde[ed a conservative estimate given that actual delays can be aver an hour;

u  On average, holiday traffiE volumes have been assumed to be 20% higher than normal daily traffic after
assessing daily 2008 traffic counts in each of the sections.

The travel time benefits from the peak holiday periods due to the easing of the severe congestion are
estimated to be-in the order of $3,3800,000 per year. The overall project benefits due to the easing of the
severe congestion, in 2008 dollar value, are approximately $19,880,000.

Severe congestion along the route is not only a problem that is restricted to these peak holiday periods or the
increasing number of other times when traffic flows are particularly high. When there is an accident on the
route, the resulting congestion can exceed that experienced during the peak holidays periods. There is a lack
of suitable detour routes meaning that people are forced to wait for the road to open again. The high incidence
of crashes along the route, and in particular fatal and serious crashes which result in much longer delays,
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mean that an additional route carries two key justifications. Firstly it provides the necessary network resilience
to better cope when these incidents occur and secondly the new route is expected to significantly reduce the
incidence and severity of crashes as discussed below in Section 4.7. 8y providing a much safer alignment and
reducing crashes, accident related congestion will considerably decrease. The easing of accident related
congestion has not been quantified as part of this assessment.

While not as severe, congestion at various times during normal days also has an impact on travel along the
existing SH1. This is particularly evident on weekends, when traffic due to day trippers can cause noticeable
levels of congestion. While not as severe as during the holiday peaks, this congestion results in some increases
in travel time, vehicle operating costs and driver frustration. This type of congestion typically o;ccufs most
weekends during the afternoon as people begin to head home from their day trips around the wider region,
although discussions with transport operators have suggested that there is increasing congeshorrthroughout
the weekends and also during weekdays in the holiday periods. __

A~ T
The number of HCVs using the route, which is only forecast to- mcrease combmed th the challenging
topography of a number of sections along the route is also a soﬁrce of Iocahsed congesuon There are only
limited passing opportunities, as the volume of traffIQQn the road severely hmders “‘overtaking outside of
passing lanes, meaning that vehicles are often resmcfed\to speeds that ¢ are often much lower than desired.
This congestion would effectively be eliminated on Qxe new route as ovenakmg can occur almost unimpeded
on the four lane motorway / expressway. The addltlbnaT capaaty p?qvxded will more effectively cater for the

traffic volumes through the corridor, bothturrenﬂyand mta thefuture as demand increases.

46  Improving Transport Efﬁdiency -
ff_/ﬁ - \\\ )
N
A preliminary economic asse{ss@ent Qf |mprovmg SH1 has been undertaken, using the EEM procedures relating
to transport efficiency. These areﬁs of tangible beneﬁts include the following:

-

s Travel Time Be,neﬁt\s (talién from the recent\l/y completed state highway strategy study)
= Vehicle Operating Cost Benefits

4.6.1 Travel Time Benefits

The opening year for the Puhoi to Warkworth section has been adopted as 2019. The opening year of the
Warkworth to Wellsford section has been assumed as 2029, 10 years after the first section opens. Using future
traffic volume predictlons4 linear growth of 4% per year from 2006 to 2026 is indicated and then growth
reduces to approxnmately 1.5% per year until 205 1. Traffic flows for the opening years of each section5 have
been used in conjunction with these growth rates when assessing project life benefits over the 30 year
economic assessment period. The traffic growth on these routes is based on the ‘expected’ land use growth
forecasts and takes into account the induced traffic growth due to the inclusion of the new routes.

4 Taken from the SH1/16 Strategy Study
5 Taken from the SH1/16 Strategy Study
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The current alignment standards of SH1 between Puhoi and Welisford vary considerably. Delays are caused by.
various sections of difficuit terrain, high likelihood of being forced to slow down due to following HCVs, lack of
overtaking opportunity and other operational factors are impede traffic speeds. The traffic signals in
Warkworth and the high side friction evident when travelling through Wellsford are also significant.

To account for the delays on the existing SH1 as discussed above, an average speed of 60 km/hr has been
taken as representative of the current route. Assuming that the standard of road discussed in Section 4 are
achieved, travel times resulting from the project would result in a saving of 8 minutes from Puhoi ta
Warkworth and 7 minutes from Warkworth to Wellsford, giving a total travel time S\’aying of 15 miQutEs along
the whole route. The results of this analysis using these travel time savings are reported below i Table 4-4.

Both interpeak hour and PM peak hour models were used with a factorof 1 Q\apypliéd to the iﬁ&a'fdéik flows and
a factor 4 applied to the PM flows to establish an approximate daily benefit. It has been assumed that while the
AM flows would have different directional proportions, the magnltudé |s similar to thePM ThIS is why a factor
of 4 is applied to the PM flows in the absence of AM mformat’dn An mspectlon dally 2008 ‘traffic counts in
each of the sections has shown that daily weekend flows are of a yéry similar. magnltude to the weekday flows.
A total of 250 weekdays and 105 weekend days have been used, with the remeﬂnmg 10 days having holiday
flows as discussed above. Values of time have beerf*takég from the EEM for rural strategic roads and adjusted
to 2008 values using the appropriate factors. Table 4_4 4 Below summ\arw’es the travel time benefits likely as
part of the project for each section. The annuat benéﬂts shown ha\k béen calculated based on opening year

e

flows. _— - T

\ o

» Table 4-4: Summary of Trayei\'!j‘ﬁngﬁenefitg[ﬁ:

Section Annual Renefits 3 Project Benefits
Puhoi to Warkworth = szgsao 0,600 $236,320,000

L Warkworth to Wellsford S 28,960,000 $115,650,000

‘ TOTAL o © $58,640,000 $351,970,000

4.6.2 Vehicle Opeféifing Cost Benefits

The vehicle operating cost (VOC) benefits have been assumed as 10% of the travel time benefits as experience
has shown that this is generaily a sufficient approximation, particularly at a high level. Adopting this
assumption, Table 4-5 below summarise the VOC benefits which have been incorporated for each of the
sections, both yearly and over the project economic assessment period of 30 years in 2008 dollar values.

= Table 4-5: Summary of VOC Benefits

Section Annual Benefits Project Benefits

Puhoi to Warkworth $2,970,000 $23,630,000
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Section Annual Benefits Project Benefits

Warkworth to Wellsford $2,900,000 $11,570,000

TOTAL $5,870,000 $35,200,000
4.7 Improvements in Road Safety

Current crashes are concentrated within two sections of SH1, Schedewys Hill and the Dome Valley, south and
north of Warkworth respectively. Crash rates in these locations far exceed the nati ﬁal}average and if no
significant improvements are made, crash numbers are likely to generally grow _with;in’creasing\trgffic/ volumes.

An assessment of the likely road safety benefits of the two sections has been undertaken. Each section has
been assessed and is discussed separately below. X ‘

4.7.1

Puhoi to Warkworth

NZTA’s accident database, Crash Analysis System (CAS), was uééd to determine the accidents that have
occurred on this section in the last 5 years, fromgomf =2008, as shéﬁih in Table 4-6.

Crash Severity

= Table 4-6: Puhol to Warkworth Crashes 2004 - 2008\

Number of Crashes (2004 - 2008) -

250"

Fatal 5.
Serious Injury \497 : : I
Minor Injury ) 52 - —=-
Non Injury 174
TOTAL . )

;o

N

N N

RN
.

An accident by accident assessment was carried out and it was found that 4 out of the 5 fatal accidents were
head on crashes. The'crash types for the fatal and serious injury accidents are summarised in Table 4-7.

» Table A\-?: Fatal and Serious Injury Crash Summary

Crash Type Fatal 1 Serious
Head On 4 5
Overtéking 3
Loss of Control 5
At Intersection / Turning 5
Pedestrian 1 1
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1
Crash Type Fatal ; Serious

Given that the preferred option for this section is a motorway, this would eliminate the possibility of most of
these types of accidents. A reduction of 100% for head on, at intersection/turning and pedestrian accidents
has been assumed as these are eliminated on this type of road. A 50% reduction in loss of control and rear end
accidents has been assumed as the alignment of the motorway standard road will be significantly better than
existing.

Using the procedures in the EEM for accident cost savings, the estimated s'@vings bé}r’year (in 2008 déllérs) for
the section from Puhoi to Warkworth is approximately $9,240,000. \ ' T

4.7.2 Warkworth to Wellsford -

NZTA’s accident database, Crash Analysis System (CAS), was used to determﬁh‘e thg"a‘ccidents that have
occurred on this section in the last 5 years, from 2004 - 2008 as shown in Table 4-8.

%

= Table 4-8: Warkworth to Wellsford Crasheszaal - 2008 - |

s
iy

Crash Severity

Fatal 14 L j P :\ )
Serious Injury 12~ i
Minor Injury QG ‘/ -
Non Injury . 169 -
TOTAL . 26l

An accident by accident assessmehf was carried out and it was found that 10 out of the 14 fatal accidents were
head on crashes. The crash types for the fatal and serious injury accidents are summarised in Table 4-9.

= Table 4-9: tha\l and }.fgfious Injury Crash Summary

Crash Type i Fatal | Serious

i

Head On - ; 10 5

' Loss of Control ) 3 5

At Intersection /
Turning

Pedestrian 1

TOTAL 14 12
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Given that the preferred option for this section is an expressway, this would eliminate the possibility of most
of these types of accidents. A reduction of 100% for head on and pedestrian accidents has been assumed as
these are eliminated on this type of road. A 50% reduction in loss of control, rear end and at
intersection/turning accidents has been assumed as the alignment of the motorway standard road will be
significantly better than existing.

Using the procedures in the EEM for accident cost savings, the estimated savings (in 2008 dollars) for the
section from Warkworth to Wellsford is approximately $14,980,000 per annum.

4.7.3 Accident Summary

Y NN T
The annual and project accident cost savings for each of the sections are summarised in Table 4-10 below and
are shown in 2008 dollar values. - '

s Table 4-10: Summary of Accident Cost Savings

Section

»’roJeLt Cost Savings

Puhoi to Warkworth $9,240,000 $73,550,000
Warkworth to Wellsford $14,980,000 $59,850,000
TOTAL 524,220,000 — $133,400,000

YR ) .
PN ) v~
Vs . k. ,A\ L

Over the life of the project, accn:h;nt cost savmgs u}ﬁhe order of $133,400,000 are likely over the 30 year -
economic assessment period. T i5i5-a conmderable Ie\xetof accident savings and indicates the current safety
problems with the existing road

~

4.8 NetworijSSéssmént Summary °

The potential beneﬂts of the new#qute, as discussed in this section, are summarised in Table 4-11 below.

s Table 4- 11 Summary of | Benef ts: Conventlonal Economic Appraisal and Wider Economic
Benefits LT

NPV Benefits ($millions)
Puhoi - Warkworth Warkworth - Wellsford

Criteria

TOTAL

Journey time reﬁabi&’iéy $3.4 $8.4
Travel time benefits (including holiday periods) $236.3 $115.7 $352.0
Vehicle operating cost benefits $23.6 $11.6 $35.2
Accident cost savings $73.6 $59.8 $133.4
Total Conventional Economic Benefits $339 $191 $530
Wider Economic Benefits $122 $37 $159
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Criteria NPV Benefits {($millions)

Puhoi - Warkworth i Warkworth ~ Wellsford TOTAL

Total including Wider Economic Benefits $461 $228 ‘ $689 \

Using these traditional benefit streams, the BCR for each section is summarised below in Table 4-12.

= Table 4-12: Economic Summary using the Conventional Economic Appraisal

Project

Puhoi to Warkworth (including Bypass) .07 . -
Warkworth to Wellsford (including Bypass) - 1.2

Overall Scheme B X

) |

A sensitivity test has been carried out on the economic e\va\&)tl\on to deteﬁrirﬁa the/impact of the discount rate,
which in the discussion above has been taken as 8%, as {et oyt in the EEM. Table 4-13 summarises the BCRs
for discount rates of 8%, 6% and 4%. o - Tel

PR

= Table 4-13: Economic Discount Rate Sensltivity - gqm@htional Economic Appraisal

BCR for Varying Discount Rate (DR)

Project
6% DR 4% DR

Puhoi to Warkworth (including Bypqss) o 0.7 0.9 1.2
Warkworth to Welisford (mclqdirlg Bypass) \ R 1.2 1.7 2.3
Overall Scheme / g 0.8 1.1 1.6

4.9 Wide‘r_‘Economig"Behéfif\s‘\

The potential wider economlc beneflts of improving SH1 from Puhoi to Wellsford are discussed in Sections 4.2
and 4.3 and summansed in Table 4-3. These potential impacts lie within a fairly wide range, but could be a
significant proportion of direct tangible benefits, a finding that is in line with overseas research. Given these
uncertamtlesresnmates of the potential impacts and their impact on the economic performance of the project
should be regarded as primarily illustrative.

The impact on the overall BCRs of the wider economic benefits for the project would be as set out in Table
4-14 below. For the purpose of this appraisal it has been assumed that these benefits build up over 10 years,
in line with the approach taken elsewhere. However. given the observed speed of response to improved
connectivity in the tourism sector, this assumption of an extended response may be conservative, and the total
discounted benefits may therefore be underestimated to some extent.
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»  Table 4-14: Economic Summary including Wider Economic Benefits

Project BCR
Puhoi to Warkworth (including Bypass) 1.0
Warkworth to Wellsford (including Bypass) 1.4
Overall Scheme 1.1

Table 4-15 below summarises the sensitivity to the discount rate when these widér,economic benefits are
included in the economic evaluation. LS [/\ ' ; o

-

(/ ~ v '\' ~ \7\‘;//
(E\éonomlc Behe}{ty
<

ate (DR}

Project

6% DR
Puhoi to Warkworth (including Bypass) ; ’ ‘ 10 o o ‘\ - ’l’.3 1.7
Warkworth to Wellsford (including Bypass) \\ } . 1.4-/:-\“ ; o 2.0 2.9
Overall Scheme A \ L R DS o \ 1.5 2.0

The impact of including the wider econbﬁic benefits wgu/lakfﬁ‘ef sfore be significant.
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5. Funding Breakdown

The funding application is broken down into two phases. Phase 1 is for investigation and specimen design
including designation, consenting, consultation and option selection. Phase 2 is for detailed design and
construction. The cost for each phase for each section is summarised below in Table 5-1.

» Table 5-1: Cost Summary

Costs (3M)
S e e A
Puhoi to Warkworth Warkworth to Wellsford TOTAL
‘_¥-‘T_—"—"—'|—‘ e _“"“’T*"“‘* -
| 9sth | . 95th
Base Expected i ) Expected
%ile ) %ile
Phase 1 523 535 $39 52— $25 7 s38'° sas 360 577
Phase 1 i ~
$27 $33 $37 $27 - 843 $51 $54 $76 $88
(Property) LI S
Phase 2 $601 $751 $841° $275 $426° . $509  $876  $1,177  $1350
TOTAL $650 $819 3917 $324 - $494.°  $598 $975 $1,313 $1,515
N T T

v =

~

The cost estimates above for Phase 1 (Property) and Phase 2 will be confirmed during Phase 1.

A summary of the net preseni;vgiues of the Qe‘riefits, both with and without the wider economic benefits and
the project costs for varying discount rates is-inciuded in Appendix A.

5.1 Tolling -

We have undertéj{gn an approximate tolling assessment and it is based on broad assumptions that would need
further investigation to give a more accurate picture of the viability of tolling each of these sections. This
assessment has been uhdert_aken to understand the likely quantum of potential tolling benefits for the scheme.

From discussions with NZTA, there is an approximate diversion of 70% of traffic to ALPURT, with 30%
remaining on the free route. As a high level assessment, this 70/30 split has been adopted for the new four
lane offline‘o‘ption.‘ Tolling levels consistent with the travel time savings experienced on ALPURT have also
been used. ALPURT is approximately 7.5km long and offers an approximate 7 - 10 minute travel time saving,
with a $2 toll for cars and $4 for HCVs. Each of the sections, from Puhoi to Warkworth and Warkworth to
Wellsford are estimated to offer an approximate 5 minute travel time saving under normal operating
conditions. Using the toll rates from ALPURT, appropriate toll levels for these sections would be approximately
75% of the toll paid to travel on ALPURT.
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Assuming a $0.50 transaction cost per vehicle, the following net revenue per vehicle has been assumed on
each of the two sections:

m  $1.00 per car; and
s $2.50 per HCV.

It is also recognised that while the travel time savings between Puhoi and Warkworth and Warkworth and
Wellsford may be similar to ALPURT, they are longer distances and the amenity value of the improved SH1 may
result in a higher level of attraction, or a greater willingness to pay. Therefore, for illustrative purposes a
higher tolling scenario has also been tested, with net revenues per vehicle as folloyvs D

m  $2.50 per car; and -

e« $4.50 per HCV. N

An approximate AADT has been derived from volume precﬁ?:ti\ons/iﬁ the area\and assuming a 2019 opening
year for the Puhoi to Warkworth section and a 2029 opemng yéar for tKeWarkworth to Wellsford section as

follows: — . " \\:\

= 2019 AADT Puhoi to Warkworth: 18,600 vehicles’ RS

s 2029 AADT warkworth to Wellsfor\;:(;“i?)\BOO vehicles .- o
S — N ‘

HCVs have a higher willingness to- pay the toll partly as they are likely to experience an even greater time
saving, meaning they are likely t&make up a higher proportion of the 70% of vehicles on the toll road. The
total traffic stream is forecast to cohtain 5-10% HCVs with it likely to be closer to 10% given the increase in
freight movements predlcted “This translate*s to between 7-15% HCVs using the toll road. Taking into account
the higher willingness to pay, HCVs have been assumed to make up 12% of the traffic using the toll road for
the purpose of this high level assessment.

Using the a'sxsum‘btion that 70% of the tréiffic would use the new sections of road if tolled and the toll charges
per vehicles from above, thévfolloys}ihg revenue could potentially be expected on each section in their opening
year: )

Section Opening Year Revenue
Puhoi to Warkworth (2019) $5,600,000
Warkworth to Wellsford (2029) $6,100,000
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In the higher toll scenario, the opening year revenues would be as follows:

s

Section \ Opening Year Revenue

Puhoi to Warkworth (2019) $13,050,000
Warkworth to Wellsford (2029) $14,240,000

The contribution that net toll revenue makes to fund a project is through supporting construction debt. In
broad terms, the construction debt that can be serviced by a toll road is approxn‘nately 23 times tfhe annual net
toll revenue. The factor of 23 reflects the prevailing cost of capital (7.5%), the perlod over which' the debt s
repaid (35 years), the escalation rates of construction cost and the toll tariff (3 5% and CPI +]% resgectlvely)
and the 5 year construction period of the project. .
AN

Allowing for the net toll revenue to grow at 1-2% per annum in-line with traffic growtﬁf ‘these caiculations
suggest a construction debt in the order of $129,300,000 could be supported for the Puhoi to Warkworth
section. A construction debt in the order of $141,100, OOOmuid tikely be subperted for the Warkworth to
Wellsford section. The debt that could be supported on the set;tlon from Warkworth to Wellsford is higher
because of the opening year being 10 years later, thaﬂ Puhol to Warkworth so.traffic volumes are higher.

If these values are subtracted from the estimated constructlon\costs and the benefits are reduced by 30% to
reflect the amount of traffic using the toll and (70%), the BCRheéomes 0.6 for the Puhoi to Warkworth section
or 0.9 if the wider economic benefits ate also’included, The- BGR for the Warkworth to Wellsford section
becomes 1.2 or 1.5 if the wider egpnonﬂc b,e’neflts g(e mc{u.aed.

= N N
In the higher toll case, usmg s@nlapassumptlons abqut toII revenue growth these calculations suggest a
construction debt in the order of $300, ZOQ\QOD\couId be supported for the Puhoi to Warkworth section. A
construction debt in the order of $328,000 OOQcould likely be supported for the Warkworth to Wellsford

section.

If these values are su})tractedq‘rom the ‘estimated construction costs and the benefits are reduced by 30% to
reflect the amount of traffleusmg the toll road (70%), the BCR becomes 0.8 for the Puhoi to Warkworth section
or 1.2 if the wider econamic beneflts are also included. The BCR for the Warkworth to Wellsford section
becomes 2.5 or 3.2 if the wider economic benefits are included.

The overall se_herﬁé.BCR'becomes 0.7 when this tolling analysis is included and 1.0 if the wider economic
benefits are further included. If the higher tolling scenario is used then the BCR becomes 1.0 or 1.5 if the wider
economic benefits are included.

The economic evaluation of the tolling analysis is summarised below in Table 5-2 and Table 5-3. The BCR for
each section and the overall scheme are summarised for the varying discount rates when tolling is included.
Table 5-2 reports the evaluation when wider economic benefits are not included. Table 5-3 includes the wider
economic benefits and represents the most optimistic tolling scenario overall.
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= Table 5-2: Economic Discount Rate Sensitivity - Excluding Wider Economic Benefits

BCR for Varying Discount Rate (DR)

Project
8% DR 6% DR 4% DR
0.6 0.8 1.0

Puhoi to Warkworth (including Bypass)

Warkworth to Wellsford (including Bypass) 1.2 1.6 2.3

Overall Scheme 0.7 - 1.0 1.4

/

= Table 5-3: Economic Discount Rate Sensitivity - Including Wider ECongnﬁc Be ﬂts )

BCR for Varying Discount Rate (DR)

Project e

6% DR
Puhoi to Warkworth (including Bypass) A : / 0,‘9 \ B ‘1.2\/ 1.6
Warkworth to Wellsford (including Bypass) ) 1.5 , h ~ 2. 3.0
Overall Scheme ‘ ‘i\\i\‘ - I.O\FQ\};\ ) . 1.4 2.0

In the higher toll case, the sensitivity of th&disc\c}um‘rate isﬂal;é t\eited and summarised below in Table 5-4
excluding the wider economic benefits and Table 5-5 indu_ﬁing‘the\\Wider economic benefits.

Table 5-4: High Toll Econ@ﬁi s&;unt 2 thep itivity - Excluding Wider Economic Benefits

Project

” NS NI
Puhoi to Warkworthg(ﬁ\dudjp/g“Bypass) 0.8 1.0 1.3
Warkworth to Weﬂl\lsaford\_ﬁnclludinq Bypass)- . 2.5 . 3.4 4.9
Overall Scheme T 1.0 1.4 2.0

» Table 5-5: High TOHEEbnomic Discount Rate Sensitivity - Including Wider Economic Benefits

Project

Puhoi to Warkworth (including Bypass) 1.2 1.6 2.2
Warkworth to Welisford (including Bypass) 3.2 4.5 6.5
Overall Scheme 1.5 21 3.0
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6. Programme

Currently development of four laning between Puhoi and Wellsford has not progressed past the corridor and
alignment selection process described above. There is still significant work required to deliver the four laning
between Puhoi and Wellsford from this point even before construction can begin on the ground.

The NZTA believe that a 10 year timeframe for the completion of the four laning between Puhoi and Warkworth
could be a reasonable expectation. This allows approximately 3 years for the development of theroute,
consenting, property purchase of the entire route from Puhoi to Wellsford, assummgthat the revisions to the
current call-in procedures of the RMA are used. Thereafter, procurement, desrgn “ahd construguonof the first
section from Puhoi to Warkworth will take approximately 7 years. An abp}‘oxmﬁte programme4s\iﬁd|cated

below in Figure 6-1. = o
. e ¢ '\T\\,\\'\ R
s Figure 6-1: Indicative Programme - Puhoi to Warkworth Coh
Proparty Acquisition ‘ ) T ‘ -

Design and Project Docummentationt (DSFPDY

Construction including MSEQA

Investigation and reporting and property acqufsition for-the §ec6hd section from Warkworth to Wellsford would
occur at the same stage as the first. sectiom. Follow‘mg comﬁletlon of the Puhoi to Warkworth section, a further
10 years until 2029 would be-a. reaso,nz\ble expe\ctatgor?fcf r completion of the design and construction of the
remaining section of fourianmg’ be}ween V\karkvvqrth “and Wellsford, allowing NZTA to optimise funding and
delivery against other routex of\ﬂatlonal sugmf“canr/ﬁgure 6-2 below outlines an indicative programme for

this section.

= Figure 6-2: f{i}iizé\tlve Progfamme - Warkworth to Wellsford

Task Hame ] : 701001} 7017 7073 7014 70t 16017 2018 2019 7070 e0gi_ 022 033 20747038 2030 027 1038 202

(3] 1 213
[ L P R AT MERY G RURT I 1O L T AT UM A RS WS AT M3 R HT 11 RS A RS AT 3 ) HZ AT 53 W E
Invesugetion and Reparing > -
J Property Acqushon T

[FRE—-

Desion and Projegs Soduméessicht s DSPOS ﬁ
. Canstrucion wsioamp MSEA . e
TN
i N
| i
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7. Overall Assessment

SH1 between Puhoi and Wellsford is affected by emerging traffic growth, congestion and travel time
unreliability issues. This route forms the key link connecting Northland and the northern part of the Auckland
region to the main Auckland urban area and other areas further south in New Zealand. Although in principle
alternative routes exist for traffic between these, SH16 further west and the rail line, the capacity and
attractiveness of these are very limited and in both cases there are no plans to chgnge this posmon o any
significant extent. The proposed upgrading of SH1 to alleviate congestion an;ttréve’( tlme unrel;ahmtv wul have
a significant impact on travel conditions and on the level of economic mtegraﬂon oMe main cbmmu;utles
lying in its area of influence. In particular this will provide better connectlons and improved supplyehams
between producing areas in Northland and markets further south, elther for domestic users and consumers or
via the ports of Auckland and Tauranga for international markets: Re#uctlons in frelght\transp()rt costs
resulting from the improvements will also make the movement of goodsto |ndustr1es aﬁwd{onsumers in
Northland and the northern parts of the Auckland region fmm the main manufactunng and distribution centres
in Auckland. ‘

Aiding the economy of Northland is important because ofJ:cs relatlvely underdeveloped nature. On a number of
economic measures Northland can be seen to be at-a disadvantage comﬁared to other parts of the country and
improving transport links and potentially boostn?tg\e/éonomlcagwlty can held redress this balance and make
better use of the resources, including tf(e(f\hour force wmjrﬁ tﬁekgfon

\\/ —
/ > \\\

The upgrading of SH1 as a Inmltedaccess rpad shoulél‘alstﬂfne*p to manage development along the line of the
route focussing new growth at the,exl;tmg centres ofWerIsford and Warkworth, where advantage can be taken

of infrastructure and facnhtleg already in place

e TN

The upgrading of SH1 perfO(ms ‘well agalnst the criteria for strategic investment directions being developed by
NZTA and against. standard effectlveness crltena With allowance for the potential wider economic benefits of
the project, the BCR woufd be in excess of l but even if these are not included, the benefits of the project in
terms of its’ strateglc importarit and uts impact on economic development would have sufficient weight to offset

the low BCR vatue. o
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Appendix A Net Present Values and Discount Rates

s« Table A-1: Net Present Value of Benefits and Costs - 8% Discount Rate

Section

Puhoi to Warkworth

NPV Benefits

$338,530,000

NPV Benefits

[

[

[ (including Wider Economic
‘l Benefits)

$460,340,000

. NPV Costs
|
]

\‘Eyjz@éii,ooo

Warkworth to Wellsford

$190,500,000

$227,840,000

$159,120,000

| TOTAL

$529,030,000

~ $631,600,000

Section

Puhoi to Warkworth

NPV Renefits

$494,470,000 - ]

— T

© $688,180,000 |

1 Gosts - 6% Discount Rate

NPV Benefits

‘ {inciuding Wider Economic
|

Benefits)

$691,370,000

NPV Costs

$538,730,000

Warkworth to Wellsford

25340,170;000.

$413,090,000

$205,170,000

TOTAL

$1,104,460,000

$743,900,000

v
e

s Table A-3: N
Section

N

Puhoi to Warkworth ,}

$834,640,000,

NPV Benefits

$745,320,000

Net Pljesght Va[pe of Benefits and Costs - 4% Discount Rate

NPV Benefits

(including Wider Economic

Benefits)

$1,073,110,000

NPV Costs

$616,840,000

Warkworth to Wellsford

$629,350,000

$776,590,000

$269,930,000

TOTAL

$1,374,670,000

$1,849,700,000

$886,770,000
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