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Introduction

The New Zealand Transport Agency (NZTA) has commissioned Opus to undertake a strategy
study for the upgrading of State Highway 1 (SH1) in the Kapiti Coast District. SH1 in this area is
currently an undivided single carriageway highway which is proposed to be upgraded to a four
lane (two in each direction) expressway.

This appendix outlines our preliminary assessment of the economic benefits of the scheme
between Peka Peka and north of Otaki. This incorporates two sections as shown in Figure 1,
being:

e Stage A: North of Otaki to Addingon / Otaki Gorge Road — This 4.3km section includes a
lower speed zone through Otaki township; and

e Stage B: Addington Road to Peka Peka — A rural section of 8.4km.

Input Data
Input data collated for this evaluation includes:
e (Classified, directional and hourly traffic count information from the NZTA’s monitoring
database;

e Base and forecast year traffic demands, modelled speeds and capacities from the
Wellington Transport Strategy Model (WSTM) and Kapiti Coast SATURN Model;

e Feasibility cost estimates and construction timeline for the scheme from the Opus project
team;

e Five years of crash history for the existing highway from the NZTA Crash Analysis System;
e Weekend peak period journey time surveys; and

e Journey time surveys along the study area in the AM, Inter and PM Peak periods.
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Figure 1 — Peka Peka to North of Otaki Location Plan
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Development of Spreadsheet Model

There is very little traffic model information for the study area that can be used to forecast any
benefits from the scheme. The study area does lie on the edge of WSTM, however as advised
by Greater Wellington Regional Council the model would not be suitable as a detailed forecasting
tool.

As a result, Opus developed a spreadsheet model to assess relevant performance statistics as a
result of the scheme based on journey time surveys and other available data. As viable
alternative routes to SH1 are not feasible in this area, this approach was considered to be
acceptable for this assessment. The spreadsheet model is detailed in the following sections.

Modelled Periods

Stage A and B costs were calculated for the Do Minimum (existing) and Option 1 (four lane
expressway) models based on the journey time surveys, measured distances and available count
data. Specifically, costs were developed for travel time, congestion relief and vehicle operating
costs for 2009, 2016 and 2026 for the following model periods:

e AM Peak (average hour 07:00 to 09:00);

e Inter Peak (average hour 12:00 to 14:00);

e PM Peak (average hour 16:00 to 18:00);

e Thursday/Friday Holiday PM Peak Northbound (average hour 14:00 to 18:00); and
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e Sunday/Monday Holiday PM Peak Southbound (average hour 13:00 to 17:00).
The following performance statistics were calculated:

e Traffic Flow (Veh/h);

e Journey Time (seconds);

e Speed (km/h);

e Travel Time (Veh-hrs/h);

e Congestion Relief (Veh-hrs/h); and
e Travel Distance (Veh-km/h).

Congestion relief costs were estimated based on observed variation from Inter Peak journey
times, on the assumed basis that any additional travel time from ‘normal’ conditions would be a
source of frustration. This is a crude assumption, but only a small proportion of benefits were
produced using this methodology (approximately 2% of travel time benefits for the combined
Stages A and B).

The performance results for 2009, 2016 and 2026 for Stages A and B are included in Addendum
A for reference.

Demand Growth Assumptions

Average forecast traffic demand growth was assessed from the WSTM and recently re-forecast
Kapiti Coast SATURN Model for Sections A and B as shown in Table 1. The Kapiti Coast Model
runs north to Peka Peka, being the southernmost portion of Stage B.

Table 1 — Annual Growth Forecasts on State Highway 1

Annual Growth Forecasts

Section Description

2006 to 2016 (%) 2016 to 2026 (%)
WTSM Stage A 1.3 0.7
WTSM Stage B 1.2 0.6
Kapiti SATURN Stage B 2.2 0.9

Following the advice of GWRC, the SATURN forecasts were considered to be the most
appropriate and based on the most up to date information. These forecasts at Peka Peka were
adopted for both Sections A and B for this assessment, based on the assumption that traffic
growth north of Otaki will be proportional to south of Otaki.

To put this into context, Table A2.5 of the EEM recommends the use of 2% per annum for a rural
strategic highway in the Wellington Region. The effect of this assumption on the economic
efficiency of the project is examined in sensitivity test 3.

The full calculations are included in Addendum B for reference.

5C1333.02

August 2009 C-3




Journey Time Estimation

2009 Do Minimum (existing) performance statistics were based on the observed average journey
time surveys (October 2008 and June 2009) and NZTA counts from April 2009. The journey
times include all current delays to traffic as a result of slow moving Heavy Commercial Vehicles
(HCV), speed limits and traffic congestion etc. Average operating speeds were calculated from
measured distances. The April 2009 NZTA counts were the most recent representative period of
available data on both sections, which also included HCV counts. The counts are also the most
reflective of the journey time survey operating conditions.

Vehicle speeds and corresponding journey times are commonly related to vehicle flow in strategic
modelling software such as SATURN for highway link sections. Observed levels of flow and
average speed were plotted for each of the two modelled sections. Rough empirical
approximations of this speed-flow relationship were developed from the plots as included in
Addendum C using SATURN based formulae.

It should be noted that the relationships developed represent average speed and flow over the
whole highway section. These forecasts were then used to predict average operating speeds in
the forecast years of 2016 and 2026 based on the predicted traffic flows. This works reasonably
well for Section B where intersection delays are minimal, but is not very accurate for Section A
due to the presence of lower speed limits, side friction due to development accesses, and
intersection delays within Otaki. Therefore the assumed curve for Stage A is more conservative
(predicts a higher speed) than would be expected in reality, as the capacity of the intersections /
accesses / side friction and the delay due to turning interactions are more complex than can be
accurately reflected using this method. This is particularly apparent for the holiday peak
southbound journey times, which show a significantly slower travel time than is explained by the
speed/flow relationship — in this instance a correction offset was applied to the predicted speed.

All forecast Option 1 performance statistics were based on assumed average operating speeds
for the expressway of 105km/h. This makes the assumption that the new expressway will be well
within capacity in all time periods and years, and that vehicles will travel at their desired speeds
and overtake slower vehicles at will. The travel distance for Option 1 was assumed to be the
same as for the existing highway, which is another source of conservatism in the analysis.

Crash History

Five years (2004-2008) of crash history for the existing highway was obtained from the NZTA
Crash Analysis System (CAS) for each of the two sections. Addington Road crashes have been
assumed to reside in Stage A for the purposes of this assessment. A summary of the accident
history is presented in Table 2.
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Table 2 — Accident History 2004 to 2008

CAS Accident History

Crash Severity

Stage A
Fatal 2 2
Serious 15 28
Minor 14 12
Non-Injury 41 36
Total 72 78

Table 2 shows that there is a significant crash history for the study area with a number of serious
and fatal accidents. Each section has had two fatal accidents in the last five years.

The CAS coded accident listings and collision diagrams are included in Addendum D for
reference.

Economic Evaluation

Economic benefits for Option 1 have been calculated in accordance with NZTA Economic
Evaluation Manual procedures to generate a Benefit / Cost Ratio (BCR) and First Year Rate of
Return (FYRR). This assessment has been based on the spreadsheet model estimates of travel
time, congestion relief, vehicle operating costs, CO, emissions and accident benefits.

Evaluation Assumptions
Evaluation assumptions for this assessment are as follows:

e Base Date: 1 July 2009;
e Time Zero: 1 July 2009;

e Construction: Commences 1 July 2012 for a duration of four years completing 1 July
2016;

e First Year of Benefits: 1 July 2016 to 1 July 2017 (Midpoint Year 7.5);

e Benefit Period: 26 Years (Year 7 to Year 33); and

e Discount Rate: 8%.
All update factors, base value of travel times, and values of travel cost are based on estimates for
a Rural Strategic Highway from NZTA’'s EEM Vol 1 Amendment 2 (Updated on September 2008).

All cost and benefit estimations have been based on an extrapolation of the peak traffic models,
using the following annualisation factors:
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e AM Peak: 245 days at 2 hours per day (07:00-09:00);
e Inter Peak: 245 days at 8 hours per day (09:00-16:00 & 18:00-19:00);
e PM Peak: 240 days at 2 hours per day (16:00-18:00);

o Off Peak: 245 days at 10 hours per day (19:00-07:00) at 0.193 (Stage A) or 0.204 (Stage
B) x Inter Peak;

e Weekend Inter Peak: 118 days at 10 hours per day (10:00-20:00) at 1.162 (Stage A) or
1.168 (Stage B) x Inter Peak;

e Thursday/Friday Holiday PM Peak Northbound: 5 days at 4 hours per day (14:00-18:00);
and

e Sunday/Monday Holiday PM Peak Southbound: 5 days at 4 hours per day (13:00-17:00).
Weekend Off Peak costs have not been assessed — this is a slightly conservative assumption.

The above factors are based on profiles developed from the NZTA count database as shown in
Addendum E for reference.

Accident Analysis

A simplified accident analysis was undertaken for the two sections, based on the available
accident history outlined above. As this is only a very high level assessment of the benefits of the
scheme, it was considered inappropriate to perform a detailed crash analysis. The two sections
have a high accident history, which qualifies for an accident by accident assessment of the Do
Minimum in the EEM as opposed to an accident rate analysis.

For the Option crash costs, applying an accident rate for a four lane expressway is not
conservative as this is mid-block only and ignores any intersection crashes. Therefore the
proposed methodology was to apply a range of crash reduction percentages on an accident by
accident basis to estimate crash benefits. Conservative accident reduction assumptions applied
to both Stages A and B of the scheme are as follows, based on the assumption of a limited
access rural expressway standard road for Option 1:

e 100% Head On;

e 100% U-Turn;

e 40% Fatal, 30% Serious, 10% Minor, 10% Non-Injury for Loss of Control, Changing
Lanes, Overtaking;

e 100% Pedestrian (only 1 minor pedestrian crash observed);
e 100% Train Related;
e 100% Parking Related;

e 25% Reduction for miscellaneous (trailer loss of control/hitting misc. objects) due to
improved geometrics; and

e 50% Manoeuvring, Turning, Rear-End.
The annual accident costs for the Do Minimum and Option 1 are shown below in Table 3.

5C1333.02

August 2009 C-6



Table 3 — Annual Accident Costs

Annual Accident Costs

Description

Stage B
Do Minimum Costs $3.4m $10.2m $13.6m
Option 1 Costs $1.2m $4.4m $5.6m
Total Annual Benefits $2.2m $5.8m $8.0m

Table 3 shows that significant accident benefits can be attributed to the scheme using the
conservative reductions assumed. If accident rates were used, the benefits would be
considerably higher as shown in Table 4.

Table 4 — Accident Rate Annual Accident Costs

Annual Accident Costs

Description

Stage B
Do Minimum Costs $3.4m $10.2m $13.6m
Option 1 Accident Rate Costs $0.46m $1.2m $1.7m
Total Annual Benefits $2.9m $9.0m $11.9m

Therefore Table 4 shows that using the accident by accident methodology for Option 1 is
conservative by around $3m per annum on the combined scheme.

Costs

Construction has been assumed to commence on 1 July 2012 for a duration of four years
completing on 1 July 2016, and costs have been assumed to be incurred evenly over this period.
Table 5 shows the construction and discounted (NPV) costs for each stage.

Table 5 — Peka Peka to North of Otaki Construction Costs

NPV Construction Costs

Description

Stage B
Construction Costs $105m $110m $215m
Net Present Value Costs $71.8m $75.2m $147m

Table 5 shows that the NPV cost for the entire Option 1 scheme is $147m.

No maintenance costs have been assumed for this assessment.
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Benefits

Economic benefits for Option 1 have been calculated for travel time, congestion relief, vehicle
operating costs, CO, emissions and accident benefits.

Net present value (NPV) benefits for the project are shown in Table 6.

Table 6 — Peka Peka to North of Otaki NPV Benefits

NPV Benefits

Description
Stage B

Travel Time $37.5m $23.0m $60.5m
Congestion Relief $0.5m $0.8m $1.3m

Vehicle Operating -$11.3m -$14.0m -$25.3m
Accidents $15.1m $40.9m $56.0m
Carbon Dioxide (4% of VOC) -$0.45m -$0.56m -$1.0m
Total NPV Benefits $41.4m $50.2m $91.5m

Table 6 shows that the NPV benefits for the Option 1 scheme are $92m.

The majority of benefits for Stage A come from improving travel times through the corridor around
Otaki to the desired operating speed. In Stage B this is not so pronounced as the average speed
for the Do Minimum is higher. A significant benefit is forecast for accident benefits for both
sections, but this makes up the bulk of benefits for Stage B.

Dis-benefits for vehicle operating costs are expected for both sections in this situation as a result
of high speed travel costing more than low speed travel.

Evaluation Results

Benefit / Cost Ratio (BCR) and First Year Rate of Return (FYRR) results are presented in Table 7.

Table 7 — Peka Peka to North of Otaki BCR and FYRR Results

Evaluation Results

Results

Stage B
Benefit / Cost Ratio (BCR) 0.6 0.9 0.7
First Year Rate of Return (FYRR) 5% 7% 6%
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The overall BCR result of 0.7 forecast significant benefits for the scheme, but not enough to
cover the high expected costs. Stage B is forecast to have a higher economic efficiency than
Stage A.

Full EEM worksheets for all BCR results are documented within Addendum F.
Sensitivity Tests

Three sensitivity tests were undertaken to examine how volatile the BCR is to changing
assumptions in the assessment as follows:

e Test 1: This test assumes that only the stated accident reductions for Head On, U Turns,
and Loss of Control/lLane Changing/Overtaking were applied. This gives a very
conservative accident reduction for the scheme;

e Test 2: The assumed desire speed of the expressway has been reduced to 95km/h
instead of 105km/h; and

e Test 3: Traffic growth has been assumed to be the EEM default of 2% per annum for
Wellington Region highways. This is lower than the 2.2% assumed in the early years to
2016, but greater than the 0.9% assumed thereafter in the main assessment.

The BCR results for these tests are presented in Table 8.
Table 8 — Peka Peka to North of Otaki BCR Sensitivity Tests

Sensitivity Test Results

Benefit / Cost Ratio (BCR)

Stage B
Test 1: Low Crash Reductions 0.6 0.7 0.6
Test 2: 95km/h Desired Speed 0.6 0.8 0.7
Test 3: EEM 2% Growth 0.7 0.9 0.8

The sensitivity tests show that the modification of assumptions in the modelling has a limited
effect on the economic viability of the scheme, although Stage B comes very close to having a
‘low’ economic efficiency of 1.

Summary

The main conclusions from the assessment are as follows:

e Both sections have a significant crash record, including two fatal crashes each;

e Significant crash benefits can be attributed to the scheme using the conservative
reductions assumed. In particular, most of the benefits for Stage B come from crash
savings;

e The overall BCR result of 0.7 forecasts significant benefits for the scheme, but not enough
to cover the high expected costs;
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e The FYRR of 6% shows that the project will provide a significant benefit in the opening
year; and

e The presented sensitivity tests show that the modification of assumptions in the modelling
has a limited effect on the economic viability of the scheme.
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1 Addendum A — Performance Calculations

1.1 Stage A: North of Otaki to Addingon / Otaki Gorge Road
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2 Addendum B - Forecast Growth Analysis
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3 Addendum C — Speed-Flow Relationships

3.1 Stage A: North of Otaki to Addingon / Otaki Gorge Road
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Stage B: Addington Road to Peka Peka

3.2
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4 Addendum D — CAS Outputs

4.1 Stage A: North of Otaki to Addingon / Otaki Gorge Road
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4.2 Stage B: Addington Road to Peka Peka
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5 Addendum E - Annualisation Factors

5.1 Stage A: North of Otaki to Addingon / Otaki Gorge Road
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ton Road to Peka Peka

Adding

Stage B

5.2
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6 Addendum F — BCR and FYRR Results

6.1 Stage A: North of Otaki to Addingon / Otaki Gorge Road

5C1333.02
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ton Road to Peka Peka

Adding

Stage B

6.2
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North of Otaki to Peka Peka

Stages A & B

6.3
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