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To: Robin Walker Cc: Wayne Allan 

From: Liam McCaffrey 

Date: 25 October 2018 File Ref:  

Subject: C2/C3 Cambridge Road Intersection – MCA Assessment Summary 

 

 

BACKGROUND 
 

Waipa District Council (WDC) recently approved a new structure plan covering three new urban 

growth areas (C1 and C2/C3) within the township of Cambridge.  This structure plan provides a 

proposed layout for the urban development of these areas along with general requirements to meet 

community, infrastructure and design outcomes for any future subdivisions within the growth cells.   

 

The transportation network developed as part of the structure planning process identified a number 

of key road links and junctions to be delivered as part of the proposed transport network in this 

area.  One of the key elements within the network is a new intersection on Cambridge Road between 

the C2 and C3 growth cells (henceforth referred to as the ‘C2/C3 Cambridge Road Intersection’).  

Figure 1 below shows the location of the C2/C3 Cambridge Road Intersection within the structure 

plan area. 

 

 
Figure 1 - location for new C2/C3 Cambridge Road Intersection 

The next stage of planning within the structure plan area requires confirmation of the form and 

layout of this intersection to allow development to proceed. 
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PROBLEM DEFINITION  
 

The following statement outlines the problem to be addressed; 

 

“Waipa District Council need to confirm the form of the C2/C3 Cambridge Road Intersection to 

enable development to proceed within the C1 and C2/C3 structure plan area” 

 

This memorandum outlines the identification and assessment of solutions for the above problem 

statement. 

 

 

OPTION IDENTIFICATION 

 
An internal WDC meeting was held on Monday 15th April 20191 to discuss the proposed C1 and 

C2/C3 roading network including the future urbanisation of Cambridge Road.  Initial layout options 

for the C2/C3 Cambridge Road Intersection were discussed at this session along with expectations 

and requirements of this junction.  Key considerations during this session identified were; 

• Safety 

• Capacity 

• Operation (connectivity/capacity) 

• Delivery 

• Cost 

 

The identification of these considerations led to ‘pre-emptive criteria’ being defined to screen 

potential layout options put forward for this intersection - these were; 

1. The intersection configuration needs to provide adequate capacity to accommodate 

predicted traffic flows (current and future growth)  

2. Full pedestrian/cyclist connectivity must be provided at the intersection 

3. Pedestrian crossings must cater for traffic volumes and all potential users (i.e. multimodal) 

 

A high-level review of potential solutions using the pre-emptive criteria led to a shortlist of two 

potential intersection layout options; 

• Signalised intersection; and,  

• 4-leg roundabout 

 

Following this meeting WDC engaged WSP-Opus to assess the capacity and safety elements required 

to deliver each of the two layout options identified2.  Pedestrian crossing requirements were a key 

aspect of this assessment and identified the following recommendations with respect to each layout 

option; 

 

• Signalised intersection; 

o The assessment recommended the following key pedestrian crossing design features 

be included in the signalised intersection option; 

 
1 Internal WDC meeting attended by R. Walker, B. Hudson, E. Van Der Wel and L. McCaffrey 
2 Traffic Assessment of the Cambridge Road and Collector Roads 1 & 4 Intersection report (WSP Opus report, July 2019) 
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 2-staged staggered signal crossings on Cambridge Road and Collector Road 

approaches or limiting crossing distances to a maximum of 10m 

 Using appropriate video/detection technologies 

 Including a raised platform at the intersection  

• 4-leg roundabout; 

o The assessment noted that “at-grade crossings associated with roundabouts are less 

safe… especially at a multilane roundabout” and “the implementation of completely 

grade-separated underpass crossings will provide a superior safer solution... and is 

hence therefore recommended as the optimum, safe system solution.” (WSP Opus, 

July 2019).  

o It was also noted that “if pedestrian crossings require large diversions from desire 

lines… they may not be used, which may perpetuate or create a safety problem” 

(WSP Opus, July 2019).  Based on this guidance full connectivity, utilising four 

underpasses as close as practical to desire lines, was included within the roundabout 

option.  This also led to the conclusion that that restricting crossing movements by 

omitting one or more underpass crossing opportunities was not considered an 

acceptable outcome. 

 

As a result of this assessment the preferred layout options for the C2/C3 Cambridge Road 

Intersection were; 

 

• Option A – Signalised intersection 

• Option B – 4-leg roundabout with underpasses (allowing for full pedestrian connectivity) 

 

 

MCA ASSESSMENT 

 
A Multi-Criteria Analysis (MCA) was identified as the most appropriate method to evaluate the 

options identified and, in conjunction with estimated costs, to identify a preferred intersection form 

for the new C2/C3 Cambridge Road Intersection.  The MCA was completed as part of a internal WDC 

workshop held on Thursday 17th October 2019 with the following staff in attendance; 

 

• Wayne Allan (General Manager - Development) 

• Bryan Hudson (Roading Corridor Manager) 

• Erik Van Der Wel (Programme Engineer – Transportation) 

• Cedric Crow (Project Manager – Project Delivery) 

• Liam McCaffrey (Project Manager – Project Delivery) 

 

The aim of this workshop was to; 

1. Develop/confirm MCA criteria/weighting 

2. Review the two proposed options 

3. Assess each option based on the agreed criteria 

4. Confirm final option selection (if possible) 

 
The following is a summary of the assessment completed.  Also refer to Attachment 1 for meeting 

minutes from the workshop. 
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Objectives Sub-objectives Problem 

  
 

1. MCA criteria/weighting 

 

The first step undertaken was to identify the criteria and associated weighting to be used for the 

assessment.  A ‘value tree’ was developed based on key considerations identified (as listed in the 

‘Option Identification Section’ above).  An additional objective for ‘urban design’ was also included 

based on feedback from key stakeholders. These objectives were then used to determine sub-

objectives, or criteria, to be used in the assessment. 

 

 

 

 

 
 

Figure 2 - C2/C3 Cambridge Intersection ‘Value Tree’ (Intersection Form) 

 

A weighting for each objective, and associated sub-objective, was then allocated based on input 

from each of the attendees.  The final weightings were discussed and adjusted prior to proceeding 

with the MCA assessment.  The final weightings are summarise in Figure 2 below. 

 

 

 

 

 

 

 

Intersection Form

Operation

Pedestrians/cyclist 
connectivity

Ease of moevement for people and cyclists 
passing throught the intersection

Ongoing 
maintenance

Level of ongoing input and resources 
required to maintain the intersection

Safety

Road users
Safety risk to traffic moving through the 

intersection

Pedestrians
Safety risk to pedestrians moving through 

the intersection

Cyclists
Safety risk to cyclists moving through the 

intersection

Capacity Level of Service

Level of service provided by the 
intersection for both current and future 

traffic flows

Delivery

Land requitrement
Impact of intersection footprint on 

adjacent properties

Complexity
Technical risks and time required to 

construct the intersection

Environmental 
Impact

Environmental impact of the solution 
and potential consenting risks

Urban design

Context

How the intersection fits into the 
current/future Cambridge Road corridor 

strategy

Asthetics
Visual design and character of the 

intersection form
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Figure 3 - MCA weighting 

 

It was agreed by all attendees that the above sub-objectives, and associated weightings, would be 

used as the criteria for the MCA assessment. 

 
2. Option review 

 
Refer to Attachment 2 for a drawing showing each layout option;  

 

• Option A - Signalised intersection 

• Option B – 4-leg roundabout with underpasses 

 

In advance of the workshop additional information and analysis of the two preferred options was 

developed by independent consultants, Bloxam Burnett & Olliver (BBO), to provide workshop 

attendees sufficient detail on which to base the MCA assessment3.  This information included 

preliminary designs of each option along with an initial assessment of specific risks, land 

requirement plans and estimated delivery costs.  The initial report prepared by WSP Opus2 was also 

supplied to attendees for reference. 

 

 

 

 

 

 
3 Cambridge Road Intersection Option Design Review Memo (BBO, October 2019) 
 

Intersection Form

Operation

(20%)

Pedestrians/cyclist 
connectivity

Weighting = 16%

Ongoing 
maintenance

Weighting = 4%

Safety

(30%)

Road users Weighting = 10%

Pedestrians Weighting = 10%

Cyclists Weighting = 10%

Capacity

(25%)
Level of Service Weighting = 25%

Delivery

(10%)

Land requirement Weighting = 4%

Complexity Weighting = 4%

Environmental Weighting = 2%

Urban design

(15%)

Context Weighting = 7.5%

Asthetics Weighting = 7.5%
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20% 

33% 
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33% 
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40% 
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3. MCA assessment 

 
Scoring range for used for the assessment is to be out of 10;  1 – undesirable outcome; 10 – desirable outcomes.   

 
Table 1 – MCA Assessment Table 

Criteria Weighting Focussing questions 

Option A – Signalised intersection Option B – 4-leg roundabout with pedestrian underpasses 

Comments Score 
Weighted 

Score 
Comments Score 

Weighted 

Score 

Pedestrian/cyclist 

connectivity 

16% • Does the intersection provide full 

connectivity? 

• It is easy for users to pass through the 

intersection 

• Are the connections on ‘desire-lines’?  

• Direct route, simple, straight 

forward 

• Score of 10 would be direct line 

without being held up for 

signals 
8 1.3 

• Good for cyclists (un-

obstructed) 

• No need to stop/no hold up 

• Grades on approach ramps (less 

able users); same length but 

more effort required 

• Not most direct route/clear to 

end 

7 1.1 

Ongoing 

maintenance 

4% • How much ongoing maintenance is 

required? 

• Are there any special aspects that will 

require consideration? 

• Is the expected frequency of 

inspections difference from other 

parts of the roading network? 

• Monthly inspection with 

technician (most of monitoring 

is done remotely) 

• Electrical costs 

• Data (SCATS, CCTV) 
7 0.3 

• Additional landscaping on ramps 

• Retaining walls 

• Higher stress on surfacing 

• Underpasses (graffiti) 

• Electrical costs (additional 

lighting) 

• Data (CCTV) 

• More ‘hidden’ 

infrastructure/access more 

difficult 

4 0.2 

Safety – road users 10% • What traffic calming/speed mitigation 

is included in the intersection? 

• How may points of conflict will exist 

for vehicles? 

• 32 points of conflict (WSP Opus 

report) 

• Speed tables included to slow 

traffic however higher risks of 

more severe crashes 

5 0.5 

• 8 points of conflict (WSP Opus 

report) 

• More crashes but less severe 7 0.7 

Safety – pedestrians 10% • What will the relative safety of 

pedestrians be using this intersection? 

• How may points of conflict will exist 

for pedestrians? 

• Is there adequate 

provision/mitigation for the public 

from traffic? 

• Risk of pedestrians/cars not 

following signals (higher risk) 

• Good visibility 

5 0.5 

• Eliminate traffic hazard (grade 

separation) 

• CEPTD issues associated with 

underpasses; may led to certain 

users feeling unsafe and result 

in avoidance 

• Pedestrian/cyclist visibility an 

issue (particularly around 

ramps) 

8 0.8 



MEMO 

C2/C3 Cambridge Road Intersection – MCA Assessment Summary | 25 October 2019 

Record Number  Page 7 of 11 
 

Criteria Weighting Focussing questions 

Option A – Signalised intersection Option B – 4-leg roundabout with pedestrian underpasses 

Comments Score 
Weighted 

Score 
Comments Score 

Weighted 

Score 

Safety – cyclists 10% • What will the relative safety of cyclists 

be using this intersection? 

• How may points of conflict will exist 

for cyclists? 

• Does this intersection cater for both 

recreational and commuter cyclists? 

• Safer for commuter cyclists 

• Recreational cyclists provided 

separate crossings 

• Good visibility  7 0.7 

• Eliminates traffic hazard for 

recreational cyclists (grade 

separation) 

• High risks for commuter cyclists 

on road  

• CEPTD issues associated with 

underpasses 

7 0.7 

Level of service 25% • What is the expected level of service 

for through traffic? (based on full 

development) 

• What will the expected level of 

service be for future C2/C3 residents? 

(based on full development) 

• WSP Opus gave 5/10 for 

previous MCA; however 

previous modelling very course 

and didn’t consider other 

network links (i.e. LoS not as 

adverse as noted) 

6 1.5 

• WSP Opus gave 8/10 for 

previous MCA 

8 2.0 

Land requirement 4% • How much private land is required to 

deliver this solution? 

• What is the expected impact on 

adjacent landowners? 

• Four land-owners affected at 

intersection (not yet consulted) 

• More land required on 

approaches (i.e. acquisition 

spread out) 

6 0.2 

• Four land-owners affected at 

intersection (not yet consulted) 

• More land required at the 

intersection due to underpasses 

(i.e. more significant acquisition) 

 

4 0.2 

Complexity 4% • Are there any specific engineering 

risks associated with the intersection? 

• How difficult is the intersection to 

construct? 

• Simple solution with relatively 

low engineering risk 

• Time to construct noted as ~4-6 

months 

7 0.3 

• Significant structures with 

higher engineering risk (i.e. 

underpasses) 

• More assets (i.e. guardrails) 

• Stormwater considerations (i.e. 

interaction with swales 

upstream) 

• Geotechnical risks/issues 

• Time to construct noted as ~12 

months 

3 0.1 

Environment 2% • What are the environmental impacts 

of the construction? 

• Are there any specific consents 

required to deliver the intersection 

• Stormwater treatment 

expected to be straight-forward 

• No additional resource consents 

require to construct 

• Some mature Te Awa trees on 

Cambridge Road frontage 

affected 

8 0.2 

• Stormwater treatment expected 

to be more challenging due to 

underpasses 

• Potential for additional resource 

consents required to construct 

(i.e. de-watering) 

• Some mature Te Awa trees on 

Cambridge Road frontage 

affected 

5 0.1 
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Criteria Weighting Focussing questions 

Option A – Signalised intersection Option B – 4-leg roundabout with pedestrian underpasses 

Comments Score 
Weighted 

Score 
Comments Score 

Weighted 

Score 

Context 7.5% • How does this intersection form align 

with the future development of the 

Cambridge Road transport corridor?  

• How does this intersection function 

align with the future development of 

the Cambridge Road transport 

corridor? 

• Coordinates well with potential 

future signalised intersections 

on adjacent Cambridge Road 

intersections (i.e. potential 

signals @ Vogel St) 

• Delivering future intersection 

upgrades within existing 

network likely to be signals 

• Consistent with Victoria Road 

corridor transport strategy 

(similar transport corridor) 

9 0.7 

• Existing Cambridge network has 

a number of roundabouts 

• Not many underpasses present 

within Cambridge (unusual) 

• New roundabout is proposed at 

Hanlin Road 

• Less consistent with potential 

future intersection upgrades on 

adjacent Cambridge Road 

intersections (i.e. potential 

signals @ Vogel St) 

• Delivering future roundabouts 

with grade-separated crossings 

within existing network will be 

challenging 

7 0.5 

Aesthetics 7.5% • What is the visual appeal of the 

intersection? 

• Can the intersection be integrated 

into the ‘character’ of the surrounding 

resident developments  

• Limited ability to add planting 

(more need to protect sight 

lines) 5 0.4 

• More space to add planting and 

make it attractive 

7 0.5 

TOTAL 100%   73/110 6.5/10  67/110 6.9/10 
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4. Assessment results 

 
The results of the MCA assessment are summarised in Table 2 below, accompanied by the rough 

order construction cost estimates for each of the options. A higher MCA score indicates a more 

favourable outcome. 

 
Table 2 - Assessment Summary 

Option MCA Score Cost ($M) 

Option A - Signalised intersection  6.5 9.6 

Option B – 4-leg roundabout with pedestrian underpasses 6.9 16.2 

 

 

SENSITIVITY ANALYSIS 

 
Following the MCA workshop a high-level sensitivity analysis was completed to assess the impact of 

the agreed weightings on the final option scores.  The workshop scoring was reassessed based on 

some alternative weighting scenarios promoting different ‘dominant criteria’ (as outlined in Figure 

4 below).  

 

 
Figure 4 - Alternative weighting scenarios 
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The outcome of the sensitivity analysis in summarised in Table 3 below. 

 
Table 3 – MCA sensitivity analysis 

Weighting Scenario 
Option A 

MCA Score 

Option B 

MCA Score 

Safety (agreed weighting)  6.5 6.9 

Operation 6.7 6.8 

Capacity 6.5 6.9 

Delivery 6.5 6.2 

Urban Design 6.6 6.9 

Equal weighting 6.7 6.5 

 

The sensitivity analysis shows that the MCA scores between the options vary only slightly when 

different criteria is promoted.  Overall it shows that, over the range of criteria assessed, the MCA 

assessment scores are each option are approximately the same with only minor differences 

separating the two; i.e. 1% to 4% difference. 

 

RECOMMENDATION 

 
The MCA assessment has demonstrated that, based on a range of criteria, both options will deliver 

a suitable solution with approximately the same MCA score calculated for each. 

 

The costs estimates produced for each option show that Option A can be delivered at a significant 

cost saving over Option B (i.e. $6.6M difference).  It is also noted that the cost variance between the 

options is important in the overall context of infrastructure requirements for the C1 and C2/C3 

growth cells.  Any additional infrastructure investment needs to consider the other projects that 

comprise the overall programme of works, i.e. the opportunity cost associated with other projects 

that could be delivered. 

 

Based on the assessment completed it is recommended that Option A (signalised Intersection) be 

selected as intersection form of the C2/C3 Cambridge Road Intersection. 

 

The expected benefits of proceeding with this option are; 

• Lower cost solution 

• Lower construction risk 

• Faster implementation/reduced disruption 

• Less land-take at intersection 

• Repeatable solution for future upgrades of existing intersections on Cambridge Road 

 

 

 

Liam McCaffrey 

PROJECT MANAGER (SECONDMENT) 
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ATTACHMENT 1 - MCA Workshop Minutes 

ATTACHMENT 2 - Option Sketches 
 



 

 

 

 

 

Minutes 
 

Record Number  

 

Minutes for: 

C1 & C2/C3 Cambridge Road Intersection MCA Assessment Workshop 

 

Time: 10:00am 

Date: Thursday 18th October 2019 

Venue: Maungatautari Room, Annex Roche Street 

In attendance: Wayne Allan (WA), Bryan Hudson (BH), Erik Van Der Wyk (EW), 

Cedric Crow (CC), Liam McCaffrey (LM) 

Apologies: Robin Walker (RW), Richard Bax (RB) 

File Reference: TBC 

 

 

1 General 

 

 Introductions by all present 

 LM gave a background summary on the project (C1 and C2/C3 infrastructure) and 

provided a summary of the previous work completed on Cambridge Road 

intersection form; 

o Te Awa Consent included provision for intersection 

o C1 and C2/C3 structure planning technical report by Beca indicate this 

intersection should be signals 

o Feedback from stakeholders as part of the current infrastructure 

development phase indicates specific preferences for individual 

stakeholders 

 

 LM gave an overview of the proposed MCA assessment process (as per 

information provided); 

o Develop/confirm criteria 

o Confirm criteria weighting 

o Review/assess options 

o Confirm final option selection recommendation 

 

 

2 Assessment Criteria 

 

 LM tabled the problem definition to be used to guide the workshop; 

“Waipa District Council need to confirm the form of the C2/C3 Cambridge Road 

Intersection to enable development to proceed within the C1 and C2/C3 structure 

plan area” 

Attachment 1
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Problem Sub-objectives Objectives 

 All present agreed with the problem statement – no changes required. 

 

 LM gave an overview the five main objectives development (provided in advance 

of the workshop); 

o Operation 

o Safety 

o Capacity 

o Delivery 

o Urban design 

 

 LM gave an overview of the ‘value-tree’ exercise used to generate sub-objectives 

to be used as the MCA criteria.  Discussion held on the proposed criteria; 

additional criteria for ‘Environmental’ added under ‘Delivery’.  Purpose of this 

additional criteria is to reflect environmental compliance/consents associated 

with each option. 

 Final list of assessment criteria confirmed as follows; 

 

 

 

 
 

 

 

 

 

 

 

Intersection Form

Operation

Pedestrians/cyclist 
connectivity

Ease of moevement for people and cyclists 
passing throught the intersection

Ongoing 
maintenance

Level of ongoing input and resources 
required to maintain the intersection

Safety

Road users
Safety risk to traffic moving through the 

intersection

Pedestrians
Safety risk to pedestrians moving through 

the intersection

Cyclists
Safety risk to cyclists moving through the 

intersection

Capacity Level of Service
Level of service provided by the 

intersection for both current and future 
traffic flows

Delivery

Land requitrement
Impact of intersection footprint on 

adjacent properties

Complexity
Technical risks and time required to 

construct the intersection

Environmental 
Impact

Environmental impact of the solution 
and potential consenting risks

Urban design

Context

How the intersection fits into the 
current/future Cambridge Road corridor 

strategy

Asthetics
Visual design and character of the 

intersection form
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2 Criteria Weighting 

 

 LM gave an overview of the initial weighting applied to the criteria as part of the 

preparation for the workshop.  Discussion held on the importance of each 

objective when compared to the others.  General comments; 

o ‘Safety’ acknowledged as the most important criteria 

o ‘Operation’ and ‘Capacity’ could be considered the same however as 

Cambridge Road is an arterial corridor ‘Capacity’ considered as more 

important 

o Noted that it was difficult to create a differential between ‘Delivery’ and 

‘Urban design’ however given the location of the intersection (within a 

residential development) the look of the intersection will be important.  

When compared to delivery it was considered that delays/challenges in 

delivery would likely be accepted to accommodate a good urban design 

long-term; therefore ‘Urban Design’ ranked above ‘Delivery’ 

 LM led a whiteboard session running through the criteria weighting – refer to 

image below. 

 

 
 

 Final assessment criteria weighting agreed by all (as above) 
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4 Option Assessment 

 

 LM led the option assessment based on the confirmed criteria/weighting.  Notes 

taken by all present (compiled by LM post-workshop) 

 

 Refer to assessment summary table (included in summary memo) 

 

 Assessment scores were summarised and weighting applied to calculate weighted 

MCA score for each option – refer to image/summary table below. 
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Criteria 

Option A Option B 

Score 
Weighted 

Score 
Score 

Weighted 

Score 

Pedestrian/cyclist 

connectivity 
8 1.3 7 1.1 

Ongoing 

maintenance 
7 0.3 4 0.2 

Safety – road users 5 0.5 7 0.7 

Safety – pedestrians 5 0.5 8 0.8 

Safety – cyclists 7 0.7 7 0.7 

Level of service 6 1.5 8 2.0 

Land requirement 6 0.2 4 0.2 

Complexity 7 0.3 3 0.1 

Environment 8 0.2 5 0.1 

Context 9 0.7 7 0.5 

Aesthetics 5 0.4 7 0.5 

TOTAL 73/110 6.5/10 67/110 6.9/10 

 

 LM tabled cost estimates prepared for each option.  These were developed by an 

independent consultant in advance of the workshop; 

 

Option Cost ($M) 

Option A 9.6 

Option B  16.2 

 

 Discussion held on sensitivity of the MCA results.  LM to carry out a high-level 

sensitivity analysis of the results to assess the effect that different criteria 

weightings would have on the outcome to see if this would change the results. 

 

Action: LM to complete high-level sensitivity analysis on MCA results 

 

 

5 Option Selection 

 

 Discussion held on assessment results.  Consensus reached that; 

o Both options scored the same in MCA assessment (only 4% difference) 

therefore unable to use this to differentiate between the options on this 

own – both are acceptable solutions 

o Cost estimate information show a significant difference between the 

options; Option B estimated at $6.6M or 70% more expensive than 

Option A. 

o Agreed by all that any additional benefits associated with delivering 

Option B over Option A did not equate to $6.6M of additional value.  

Also noted that the any additional investment in this intersection would 



 
 C1 & C2/C3 Cambridge Road Intersection MCA Assessment Workshop – 18th October 2019 

 

Page 6 of 6 

Record Number  

need to be considered in the overall context of infrastructure for the C1 

and C2/C3 growth cells as there are other projects competing for 

funding.  Minimising the cost development is a key driver. 

 

 Based on the assessment completed agreed by all that Option A be selected as the 

recommended intersection form of the C2/C3 Cambridge Road Intersection. 

 

 

AOB 

 

 None 
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