Petone to Grenada, the Takapu extension, and Resilience in the Wellington
Region
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P2G's primary usefulness to providean additionaleastwest linkage between North
Wellington/Porirua and the Hutt Valley, allowing traffic to "cut the corner” of the
Ngauranga triangle and route around blockageithex the Gorge or along the SH2
harbourshore. This functimis compromised by the current design which forgoes a direct
high-speedconnectionto SH1in favour of meanderinghrough assorted link roads and
roundabouts.

Network Resiliencé Takapu Valley.........cooovuueiiiiiiiiiieeeee e 5

The benefit of the Takapextensionamounts to a bypass of ~3km of SH1 in an area already
well-served by alternate routes. This functionality is then essentially negated bwaye
rampsonto Transmission Gully which mean tagensioncannot actually be used as a
bypass.

Natural Hazard ResiliendePetone to Grenada.........o.oeeeeeeieeeieeeeee e, a

P2G is not a good candidate for a natural hazard resilience route, due to i{Bg B@ter

deep cuts through the Korokoro escarpment, through rock fractured by the Wellington

Fault. Slips at the bottom of a canyon that deep will be especiallyutiffacclear during

weeks or months of aftershocks. The road terminates in a part of Petone subject to damage
from liquefaction, lateral spreading, and tsunami. A failure of the Wellington Fault oould
additionlower themost of Petoneoy two meters.

So how do we rescue the Hutt if the Big One hitS2.............ccovviiiiicriiiiieeeeee, 13

SH58 terminates at SH2 at the boundary of Upper and Lower Hutt, close natial

logistics centre at Trentham. It is expectechave good availability and outage

performance between the interchange with Transmission Gully and SH2, except for a short
section at the SH2 end. This weak section should be fixed alongside theyspmproved

work to upgrade the SH58/SH2 interchange.

Natural Hazard ResiliendeTakapu Valley...............oouuuiiiiiiicnciiiiiiiiiiiiiiiiiiies 14

The route of the proposed Tagu extension runs along and over an active but unstudied
fault line. Medium-height cuts along fauliractured hiltslopes in "challenging terrain” are

a risk. The alignment has very little room to move to avoid these hazards, as it is
constrained by searal sets of power pylons, the main Wellington water and gas mains, and
any ecological requirements that may be imposed in a relatively untouched freshwater
catchment. The power lines themselves represent an additional hazard to the road, either
through dope failures or failures of the pylons themselves, some of which are 90 years old.
Option A, by contrast, had "good natural hazard resilience".
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Petone to Grenada has the potentialgmnificantlyincrease network resilience in the
Wellingon region, and should be designed to maximize tesefit. The natural hazard
resilience of BG is not great, due to the difficult terrain at the Petone end. The Takapu
extension offers very little in the way of additional network resilience, and is also a poor
choice for natural hazard resilience. The SH2 end of SH58 should be seismically
strengthened as part of the interchange upgrade, to extend a lifeline route to the Hutt via

Transmission Gully.

Background

If the stars and the BCR aligrand NZTA has been working very hard on the latter, to be-sure
Wellington will be gettingam ew r oad, the Petone to Gretheada
situation. The extra blue lin@se a rough indication of NZTA proposals for Petone to Grenada.
The brownish one shows a rough outline of Transmission Gully.
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[Source: Google mag)
As you can see in that red circle, thereanmeentlytwo routes out of Wellington:

SH1 goes up Ngauraga Gorglerough Johnsonville, Churton Park, Tawa and Porirua to
(eventually) Kapiti

SH2 runs along the edge of the harbour and tioesigh P®ne, Lower and Upper Hutt, and then
over the Rimutaka Hill Road to the Wairarapa.

By fAcutting t he dvworontesyP2G iltended tomnareasetresilietce ferehe
Wellington Region.

However, there are twendebdbfeardtemehnhagstofb

(1) Network Resiliencé The ability to route around congestion, crashes, and other events that
temporarily block a part of the road.

(2) Natural Hazard ResiliendgeThe ability of any given road to withstand daradgpm storms,
earthquakes, etc., and how quickly a damaged road can be tbaggtinto service

Network Resilience Petone to Grenada

Improving network resilience is especially important for areas where there are no alteinatides
this is the big problem with the Ngauranga Triangle regiothe red circle above

Neither SH1 through the Gorge nor SH2 along the harbbare have mnch in the way of
alternatives, i f t herraeréshclosesBH2e onkywayéo.getintbor i ns
Lower Huttby roadis to go up SH1 all the way to SH58 up at the top of the map there, and then
come back south.

With P2G, ifyouneedtget to the Hutt and SH2 is bl ocked,
Gorge and cut across P2G to get to Petone, instead of going all the way up to TG and SH58. But
see what theyodéve done:
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1-- Option C Tawa end, from PetoneG@oenada Project website

The main connection to P2G is all theiaMaky up
Avenue a5km shorter trip but only via surface streets and roundab¢thes unmodified Churton

Park interchange is just out of thedge at the left) If Hutt-boundtraffic tries to use P2G to route
arounda blockage oBH2, theundersized linkage will quickly clog northbound SH1 at@ineirton

Park interchang,

The same applies if there is a problem in the pdaki Hutt drivers wil try to take the shortest
route,and bebalkedby the Mark Avenue roundabout.

There is less of a problem if the blockage is on SH1 in the Gorge, depending on how far north
people are going/coming from, and whether they get the word early enouglota@BPG at Tawa
or get stuck queuing at Churton Parkut SH1 drivers can and do avoid the Gorge via designated
roads through Broadmeadows and Khandallah. Hutt drihaare nowhere else to go.

To sum up: the best option for network resilience woultbbreake the primary P2G connection
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via a robust, preferably higtpeed interchange at Churton Pafkiis is basically what the 2009
Feasibility Study recommended.h& 2014 Scoping Report also identified a connection at or near
Churton Par ¢§thabestiiepvorlovd e [ p @r f o r imafartureately, &ns ul t s o
analysis error resulted in this option being dropped from consideration before it calgdeieped
further.

Network Resilience Takapu Valley

Not content to stop at Churton Park, or even at Tawa, NZTA has proposed extending Petone to
Grenada up Takapu Valley along the rejected Transmission Gully route, to connect with the main
TG alignment just east of Linden.

2-- Link Road Options Map from Project Website
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This Takapu extensi on, t hefgrashaty-3km)sectionof SHle s a
though Tawa, and an equally short{3#m) section of Transmission Gully at Linden.

Unfortunately, the resiliencgscialist who gave the Takapu option such a high rating in the

Scoping Report missed the fact that the connection to TG at the top of the valley iswiayone

ramps:

Figure 17-6: North Facing Ramps at Transmission Gully

3-- TakapuTransmission Gully interchange at Cannons Creaklwtt, from the Scoping Report

If you tried to use the Takapu link as a bypassaforashinTawa youdéd be stuck on
to the northeast corner of Whithyanykm out of your way, ad have to make your way back via
surface streets.

Even if hey changed the oneay ramps to a full interchange, there are already alternate routes
between Tawa and LindénMain Road on the west side of SH1 and Woodman Drive on the east
sidei do we really need to spen6®140M on another one?

Natural Hazard Reisncec Petone to Grenada

| f t her eds hothBH1ldnthe @orge dnd $HR &lang the harbshioreare expected to
beclosedThe map bel ow s howsowbalwidadivanorahbeiimmediatly at e 0
after an eventFor example, parts of SH1 through Tawa may be reduced to a single lane each way.
Transmission Gully has a couple of short bits that will need a 4WD to get across.
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SH1 Ngauranga
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SH2 Foreshore

4-- From 2012 Wellington Region EQ Resilience Study, Opus
F

Legend
Availability State
Local Richter Magnitude 7.5 Earthquake
— 5 = Closed and affecting opposite camageway
=== 5. Clozad
— 4 - Difficult
—— 3 - Singla Lane
== 2= Poor
1 = Full
Other Roads

|

The map bel ow s hiohewlondWillatgiven stretéhtofraae lie in the state shown

inthe map aboveT hey 61 | be abl esalleevenyteroughnthe Sargetloofigh S H 1

maybe only via a few landswithin a few daygthoughit appears hey o | | need to di
streets through JohnsonvilleYhe northbound SH1 through Tawa will still be down to a single lane

for two weeks to three months, though the southbound lanes should be back to normal much sooner.
Transmission Gully likevge should be cleared in that 3 days to 2 weeks timeframe.

The Hutt, though, is expected to be cut offiaeks tanonths depending on whether they can
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safely clear the slips along the shore there.

i PN &
5-- From 2012 WellingtoiRegion EQ Resilience Study, Opus

—
Legend

Outage State

Local Richter Magnitude 7.5 Earthquake
—— 5. Long Term { = 3 months)

— 4 - Savere (2 waeks 1o 3 manths)

e 3 - Moderate (3 days lo 2 weeks)

— 2 - Minor {up to 3 days)

1« Open (no closure)

——— Other Roads

—

How will P2G in the event of Blagnitude 7.5 earthquaRéWNhat does it do for regional natural
hazard resistance?

TheslideNZTA presented to the local chief executiatsheir closedloor briefing back in
Novembemwas this:
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6 -- from "Petone to Grenada and SH58: Presentation to EAG August 2014", released under OIA

We donodét get Avail abi IP2Gi iy n ® t e r@ueseatgdead @ bfack ooadna t i
apparently constructed of a magi c alNotefhatn br e ak i
according to the sales pitchy ans mi ssi on Gully, which hasnot e
write-off and needs to be bypassed does the stretch of SH1 through Tawa, which as you can see
from all that yellow and blue is likely to be tleastdamaged piece of highway in Wellington.

So low is P2Gactuallylikely to fare in the event of major ever

On the Petone/Korokorside it has 6685 meter deep douélsided cuts:
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massony  ViSualisation Showing Link Road from Petone

7 -- from "Petone to Grenada and SH58: Presentation to EAG August 2014", released under OIA

Cuts of that sizé think canyon walls the height of the Intercontinental Hotel inlvgtbn, a the

Quay Tower in Auckland are capable of generating large landsligee P2G Scoping Report 2014
notes in regard to the southern end of P2G th
weekso, and dAhi gh rc urte csuwobmsigyscair be dery difficultto clear f o
(think the Manawatu gorge), especially when working at the bottom of a canyon where aftershocks
threaten to send more material down onto the diggers below. This means that the slipsttsuld

quickly cleared, and the road might well tlesedfor at least weeks, and possibly even months.

Then there is the fact that the road terminates in Petoa®f time most geologically/geotechnically
problematic spots in the Wellington regj@ubject tasubsidence, liquefaction and lateral
spreading:
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Ilustration 10 Liquefaction ground damage hazard map

8 -- from P2G Preliminary Geotech Appraisal, 2013

In addition, the ares subject tdSeiche$ atype ofharbourtsunami that sloshes back in forth in a
periodicoscillation hammering Petone and the P2G terminus again and again.

9 -- Petone Tsunami risk map
from WREMQ' the P2G
terminus would be in the oranc
high-risk area at the far left
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But it is potentially even worse than that. In the 1855 Wairarapa Earthquale Reds uplifted
about 2 meters.

Fault movement, 1855 earthquake

RIMUTAKA RANGE
TRENTHAM BASIN LAKE WAIRARAPA
WELLINGTON HARBOUR

The Wellington and Wairaragaults tend to induce movements in opposite directions, so if the next
major regional EQ is along the Wellington fault, then all of Petone could be thrust back down ~2
meters over the course of 60 seconds. The end result would be P2G, ewasih#deof

unbreakium (and note the P2G/SH2 interchange at Petone is mere meters from the Wellington
Fault), could end up linkindo little more than a rubbistrewn lake.

€ Armsgkakingoflakedyer e 6s t h e Flo8d/caused byra taigestointhat flooding
is from Korokoro Stream, by the way, not the Hutt RivEhe photo below is dflirich Aluminium
and the current Petone overbridge, righiere P2G will connect to SH2 in Petone.

10--f rom GWRC present af
People,ahimricper specti ve o

Petone is not the best place to put one end of a road intended to be a natural hazard resilience route,
even if thatroad itself were not so vulnerable.
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