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Roading Infrastructure Management Support

in association with

Infrastructure
Decision Support



Wellington State Highways

* 368 km of State Highway running through
Wellington & Wairarapa Regions

e Boundaries — South of Levin and north of
Mount Bruce

e 748 lane km of surfacing and pavement layers
* 260 km of road safety barriers

* 1424 km of paint vs. 653 km of structured
markings

10,700 edge marker posts
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Roading Infrastructure Management Support

Capital Journeys®

Joint venture between WSP and Fulton Hogan that has held the NOC contract from 2014-2022
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Wellington Network Outcomes Contract

Keeping Wellington moving

) Pride
W are proud of the Wellington region’s state
highweay network and the part we play In
Tooking after it

9 Collaboration

We work together as a team to achleve
exceptional outcomes for road users and
communities

Respect
‘W are considerate of each other and the
peopie whose lives are affected by our work

CAPITAL
JOURNEYS®

W\ \l ) |5 Fuiton Hogan

O Enjoyment

We have fun ristng to new and exciting
challenges alongside colleages we trust

L .
<y Ownership
We are stewards accountable for effective

planning and efficlent mansgement of
Tescurces
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Wellington Transport Alliance

New network manager from 1 July

WSP
(Non-Owner
Participant)

Waka Kotahi Alliance
(Owner Participant) Team

Fulton Hogan

(Non-Owner
Participant)

Wellington
Fransport
Alliance
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RIMS

Roading Infrastructure Management Support

Carbon Reduction Plan

1. Data Collection & Emissions Reporting

» Test the baseline

* Begin monthly data capture

* Emissions tracking dashboard
* Inventory reporting

2. Identify Reduction Opportunities

= Implement quick wins
* Decarbonisation workshops with teams and crews

= [nitiative implementation roadmapping

4. Integration
* Integration into asset management, delivery and

procurement
= Internal communications
» Sustainability competency training

5. Demonstrate Reductions
* Measure emissions reductions across the project
» Visualise emissions through dashboards




Edge Line
Centre Line —>

Lane Line

Road markings
» Paints

» Audio tactile profiled (ATP)
markings

» High-performance structured

markings e.g. cold applied plastic
(CAP), thermoplastic markings

* Raised pavement markers
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Road Markings & GHG

NZ GHG 2019 Report:

Manufacturing & construction = 20.0% Co2-e
Transport = 42.9% Co2-e (up by 16.6% from 2005)
90.5% were of road vehicle emission

So we may not do road markings at all?

Influence of Poor markings:

WLG SH DSi — 0.96 High Risk Intersections
WLG SH DSi — 0.86 High Wear sites

Relevance:

Road re-mark WRT lifecycle & benefit to carbon
footprint reduction
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Pavement Markings Renewals

1 ! e Condition @Q
s oo )
%+ Poor & very poor

Age

.\

+»*» Remaining useful life

* Analyse & Programme &és
% Risks %&
* Treat
+* Reseal

+* Reinstate or Re-mark
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What is the Problem?

Service levels

+* Markings continuity

Delivery efficiency

+»» Customer delay

Value-for-money

¢ Funding decision

Sustainability

+* Carbon impacts

Reseal Section

Roading Infrastructure Management Support

Reseal Section
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Infills Method

4 y:(Reseal Programme) ¥, , (Reseal Programme) y, (Reseal Programme)
1 * Philosophy @Q ' EoL=y,  (Remark Programme)

0 ** Markings continuity witho O Reseal Section : Infill Section - Reseal Section
1 safety compromise % : :

¢ |
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’ d % <_ .............................................................. — »
—= * Relevance RL
011 %+ Cost-effective & sustainable asset

lifecycle planning

* Development Q + ... +( E rc,, IC,, Ccu)
+¢ Criteria, formulation, Analyses O& 1.
M1 -
: RC;, = E rc, TC, cc
* Implementation V1
+¢ Attribute & justification verdicts 2. V=1
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ture Management Support

Roading Infrastructure

Criteria & Considerations

Primary & Installation, traffic,

secondary benefits customer costs
Assessment

g@ Criteria’

Optimisation, Safety, reputation,
innovation asset service level
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Criteria & Considerations

Infill length & reseal year:
* Max infill length < 1000 m

1
* Reseal year not within 2 — 4 years
[}:] Road markings condition & remaining life:
2 * Poor—very poor
Y e 2to3yearskEol

Installation time frame & Traffic management cost:
3 * Total shifts (including infill) < total shifts without infill
» Safety & operational cost of re-marks

Variables Q‘F-‘

R OmaO

End-user disruption (customer value-of-time (CVoT)):
* Derived from Waka Kotahi MBCM composite values (S/hr)

Net present value ($) & total carbon reduction (TCO,):
5 * Discounted total reinstament costs (@ 4% discount rate)
* Light commercial vehicles — Diesel & emission factor per litre

s

RIMS

Roading Infrastructure Management Support
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RIMS
General Process

Step 6

*  Acceptinfill markings
Step 5 sites & approve
renewal plan

. Calculate total carbon .
. ! —  Communicate
Step 4 reduction & confirm all )
o plan & continuous
renewal justifications .
improvements

Step 3 e Calculate markings — From published

renewal costs & .
. . GHG emission
confirm economic

actors &
Step 2 *  Derive & analyse costs/ justifications j’custification
e . .
P mon.etlsed.beneflts — If Negative ‘NPV’, templates
considerations
Are all criteri end process! If
Step 1 re ? criteria —  From delivery Positive NPV
confirmed as true? . .
requirements, continue to step
. Confi ite location & — If'NO’, end network data & 51
ontirm site gca ‘|on process! If “YES’ MBCM
assessment criteria )
continue to step
—  From reseal 3!
programme &
road network
data

Our Carbon Equation




: RIM
Scenarios — Steps 1 -4

1a. 2 reseals & 1 infill 1b. 2 reseals & 1 infill (increased length)
Y. Y Y1 Y. Yy Y1
EoL=y, | EoL=y,
Reseal Section Infill Section Reseal Section Reseal Section : Infill Section Reseal Section
........................................... —» e — e — .. [ e F
T m T 560 m T 950'm - 300 m OF 750m 1T 1100 m g
= - — e e i —  — f —f — — — s — s — P M= - — e e — — —— s —— s — P
1000 m 2750 m
2. 3 reseals & multiple infills Sensitivity Check
SO 2100m_ .. N
«—..250m . DR 900m_.. _.. e 220m . 200m .. 500m_ . _,] Vs v, v,
T : o o Fol=y, :
Reseal Section: Infill Section 'Reseal Section Infill Section| Reseal Section Resealed Section : Infill Section : Reseal Section
Y1 i EoL=y, : Y i EoL=y; Vs : i
—————————————————— ~———— Intersection e
1 1 P—  ——— e — . Pe— - — — i — == — P
| : 500 m 1000 m 1100 m
[ ! <_ ......................................... .>
: : 2100 m

Our Carbon Equation




: RIMS
Scenarios — Steps 1 -4

$25,000 -
$20,000 - : $2,870.23 $2,786.91
- $2,674.60 ; =1 Present Value (without
E E infill in year 1)
g S15000 : e |
- $2,601.33 | : %% :
o3 ,001.35 | . :
2 510,000 - ’ . e : #=== Present Value (with
. %% I infill in year 1)
$5,000 - : i |
: %% ..... |
- _ -$18.50
<o | -~ E_.--" :':_E_E : 21850 Cost Savings, NPVt
-$36.18
-$5,000 -
Scenario 1a Scenario 1b Scenario 2 Sensitivity check Sensitivity check Sensitivity check Sensitivity check

1 2 3 4
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Roading Infrastructure Management Support

Carbon Impact — Step 5

% TCO, Reduction

Re-mark Lengths, m (i.e., reseal & infill lengths)

Scenario 1a

Eol per Unit Marking, tCO,/km = 2.5 x 101 Scenario 1b

Scenario 2

LCV-Diesel, tCO,/km =2.7 x 104

Sensitivity check 1

Avg. Travel Distance to site, km = 80
Sensitivity check 2

Diesel Emission Factor, tCO,/L =3 x 1073 sensitivity check 3

Sensitivity check 4
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RIMS
Carbon Impact — Step 6

Avg. (mean) TCO, Reduction: 16.13%

21/22 AP Justification % TCO, Reduction

0 5 10 15 20 25 30 35

Asset Renewal Prioritisation
SH2 - Sth Dowse

SH1 - Newlands

21-24 NLTP Funding SH1 - CHW_Ngauranga Gorge

SH1 - SMW_Aurora St. Underpass

Owner Investment Confidence
SH1 - SMW_Sth of Aurora Tce.

SH1 - SMW_Hawkestone St

SH2 - Wairere Rd to Tirohanga Rd

SH2 - Sth. of Grounsell Cres.
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RIMS

Roading Infrastructure Management Support
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Conclusion

The ideal GHG reduction outcome could mean doing nothing, but
ensuring road safety through markings renewal should include
understanding the carbon impact to help us reduce GHG in the future

Carbon footprint reduction is feasible alongside well-justified road
markings renewals

The Infills method including GHG outcome is sensitive to re-mark length
and installation time

The infills method supports value-for-money outcomes and can be part
of a broader MCA for sustainable road infrastructure management
decisions.

Step Change from traditional markings reinstatement practice

Our Carbon Equation
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