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Memorandum From:  Kathy Tao 

To:  Robin Walker  (Waipa District Council)  Project No:  146470 

CC:  Liam McCaffrey Date:    03/10/19 

Subject:   Cambridge Road Intersection Option Design Review  

 

1. BACKGROUND 
 
Bloxam Burnett and Olliver Ltd (BBO) has been commissioned by Waipa District Council (the 
Council) to undertake preliminary design of two shortlisted intersection options.  The 
proposed  intersection is located on Cambridge Road as part of C2/C3 Cambridge growth cell 
development.  The figure below shows the locality of the intersection.  

 
The preliminary design aims to provide an assessment of the technical, land requirement, risk 
(high-level) and budget estimate of each options for comparison purposes.  This will support 
the Council’s decision on the preferred intersection form to take forward to the next phase. 
To keep this memo brief, discussion is focused on the more significant matters rather than  
providing a comparison of advantages and disadvantages of each options.  
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The Traffic Assessment of the Cambridge Road and Collector Roads 1 & 4 Intersection 
produced by WSP|Opus (the Traffic Assessment) provides inputs in this review. The scope of 
BBO’s commission excluded any further traffic modelling tests or optimisation for the 
intersection options.  
 
Intersections Considered 

Two intersection forms have been considered.  Option 1 consists of a signalised intersection 
with at grade facilities for all users. Option 2 consists of the dual lane roundabout with grade 
separated pedestrian and cycle facilities under each of the four legs. 
 
For the purposes of this memo, mid-block analysis each side of the intersections is considered 
to be the same for each option.  Also, a raised central median island will extend just west of 
Kelly street and tie in with the existing flush median. To the west, a raised east from the 
intersection to central median island will extend to Peake Street. 
 
The speed limit is assumed to be 50km/h upon extension of the urbanised road network. 
 

2. TECHNICAL ASSESSMENT   
 
Key Features of the Design  
 
The table below summarises key features of the two intersection options. 

 
 

2.1. Signalised Intersection - Potential impact  
 
Appendix A includes a preliminary design layout of the signalised intersection.  
 
The potential adverse impacts of a signalised intersection includes: 
 
 

Option Intersection  

Form   

Junction Key Features 

Pedestrian / Cyclist Crossing  Control 

A Signalised   
intersection   

- At-grade two stage signal crossing on Cambridge Road 
approaches for pedestrians and cyclists 

- Single stage signal crossings on the side roads for pedestrian 
and cyclists 

- On road cycle lanes and off-road shared path with 
connection ramps between them  

Assume no 
simultaneous 
opposing right 
movements 

B 4-leg  

Roundabout   

- Grade-separated crossings (underpasses) for uninterrupted 
flow shared path on all approaches with accessible grade 
ramps 

- On road cycle lanes and off-road shared paths with 
connection ramps between them   

Roundabout 
giveway rule 
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• Potential long-term intersection efficiency issue for all modes, including pedestrians 
and cyclists. This concern is largely attributed to the results of the Traffic Assessment 
which predicted that future traffic volumes may exceed the designed intersection 
capacity (LOS F at 2041).  

It is noted that the Traffic Assessment did not take into consideration of the surrounding road 
network future development, in particular, the parallel collector roads in C2 and C3 growth cells.  
It is expected that further analysis will be carried out prior to the detailed design. This will ensure 
that the intersection LoS are reassessed with revised future flow demands and optimised design.  

It is expected that the further assessment will show considerable improvement on intersection LoS.   

• Potential crash risk of a signalised intersection is normally higher than that of a 
roundabout. This is attributed to the number of conflicting movements; crash impact 
angles and delay related driver frustration.  Nonetheless, the crash risk can be 
mitigated by  advanced intersection, including signal design. 

• Staged crossings on Cambridge Road affects continuity of the active modes from the 
shared path. This may result in less-confident cyclists using less user-friendly on-road 
facilities in order to avoid making three separate crossings to complete a right turn.  
This could lead to increased crashes at and approaching the intersection.  

• Difficulties to provide effective safety treatment for cyclists turning right from the on 
road cycle way.  Advanced cycle boxes are considered undesirable as cyclists will need 
to cross three live lanes at or approaching the intersection.  

• Potential need to widen the shared path from 3.0m to 4.5m at the crossing of the 
intersection to provide for active mode platoon effect and this may increase land 
requirement.  

• Although no signal phasing information was provided, the current intersection size 
does not appear to allow simultaneous right turn movements. This will result in less 
efficient operation, longer cycle times and therefore increased delays for all modes.  
To allow simultaneous right turns will require a wider intersection and more land. 

• The intersection construction may affect the large trees at the current Te Awa Village 
access. 

• An approximately 21,600m2 of land acquisition is required based on preliminary design 
layout. 

 

2.2. Roundabout - Potential Impact  
 
A preliminary design layout of the roundabout is included in Appendix B.  
 
The Traffic Assessment included grade separation of the vehicle and active modes for this 
options. BBO agree this will improve both the safety performance of the intersection, 
particularly for pedestrians and cyclists.  
 
This option has the following adverse impacts: 
 

• A larger footprint (24,260 m2) than the signal intersection, involving significant land 
areas and earthworks. Therefore, greater impacts on environment, budget and 
associated risks are likely. 
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• Significant amount of dewatering is likely to be required due to the depth of 
earthworks required for the underpasses.  Ground water monitoring in the area 
indicates perched water tables exist above an iron pan approximately 2m below 
existing ground level. 

• Due to the underpasses and ramps, storm water runoff from the intersection will 
largely need to be directed to a reticulated system, presenting challenges for 
treatment. 

• To keep the roundabout to a relatively small size in order to minimise its footprint and 
to provide for traffic calming, will result in truck and trailer units (or larger) to track 
over the rotary apron for right turn movements.  This is known to increase the risk of 
roll over, and also lane straddling and increased maintenance.. 

• Long ramps with wide angle entries to the underpasses are required to provide 
accessible gradients and address CPTED issues on the shared path approaches to the 
underpasses. This will not only result in significant amount of earthwork but may also 
affect the amenity of the surrounding area.  

• Guardrails and fall-protection rails will be required at the intersection to provide for 
safety of road and underpass users. 

• The introduction of batters, landscape and stormwater features associated with 
underpass may result in increased ongoing maintenance cost.    

• Large trees at the current Te Awa Village access are likely having to be removed to 
accommodate earthworks. 

• Te Awa Retirement Village access may require adjustment to suit Collector Road 4 
vertical geometry of the shared path ramp.   

• The estimated cost of the roundabout is significantly greater than the signalised 
intersection with much higher risk of construction delays, and cost overruns due to the 
factors such as land acquisition, design complexity and other environmental issues 
that may affect constructability. 

• The underpasses may create perceived personal safety concerns or inconvenience for 
some users. This may result in some pedestrians or cyclists still choosing to cross 
multiple live traffic lanes on the road. 

• Multi-lane roundabouts can be difficult for elderly drivers to navigate. There is a 
retirement village adjacent to this intersection.  

• Pedestrian ramps are less user-friendly for elderly users in relation to gradients, way 
finding and perceived personal safety. 

• Future adjustments (capacity increases for example) to the infrastructure in the long 
term is constrained by the ramps and underpasses. 

• A roundabout cannot be controlled as well as the signal intersection for future 
operational needs such as bus priority etc.  

 

2.3. Opportunities   
 
Opportunities identified through the preliminary design are largely associated with the 
signalised intersection option. These include: 
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• Introduce raised platforms at the entire intersection area to provide traffic speed 
calming to improve the safety for pedestrians and cyclists. 

• Remove central median on both Collector Road 4 and 1 approaching the intersection 
to provide for better cycle connectivity on Cambridge Road and reduced signal 
crossing times.   

• Realign shared path to align with crossing on Collector Road 4 to provide a more direct 
cyclist approach to the intersection.   

• Reassess the intersection performance and signal phasing with support of refined 
network modelling. This should take account of the future parallel road network in C2 
growth cell to provide appropriate traffic volume predictions.  

• Treatment for on road cyclists turning movements may require re-allocation of road 
space. Feasibility of this treatment will require further network and intersection 
modelling.  

• The shared path can be grade-separated to improve connectivity and intersection 
efficiency with relatively less cost compared to the roundabout option. 

• A Protected Intersection maybe considered to provide for safer cyclist and pedestrian 
movements at the intersection. This advanced design is likely to be appropriate for 
this intersection given the number of recreational facilities in the surrounding area 
such as Velodrome and Te Awa Cycle way. Appendix C demonstrate a possible layout 
of the protected intersection. 

• Midblock crossings, if signalised in the future, can be synchronised with the 
intersection signal phasing to provide for green waves in the road corridor. This allows 
more flexibility on the locations of the crossings. 

• Localised narrowing of the berm and moving the Cambridge Road alignment to the 

north through the intersection, could help avoid the removal of the large trees at Te 

Awa Village access. 

Opportunity associated with the grade separated roundabout option is to reduce the ramp 
lengths to the underpasses by lifting the intersection by approximately 1m. This will also 
benefit stormwater interface at the intersection, e.g. no change of invert level is required. 

• Rotary lifted to reduce ramp lengths including the shared path; 

• Remove potential low use underpass i.e. provide two underpasses only; 

• Aligned underpasses to provide free flowing connection to Velodrome; and 

• Allow better surveillance for the underpass area. 

• Revised future traffic volumes may enable a single circulating lane roundabout to 
function satisfactorily. This could result in not only a reduced overall cost but also 
reduced vehicle speeds due to tighter geometry, thereby increasing the safety for all 
users. 
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3. HIGH-LEVEL RISK ASSESSMENT   
 

A high-level risk assessment is carried out based on the principles of the NZ Transport Agency’s 
Minimum Standard Z/44 - Risk Management Practice Guide. The assessment takes into 
consideration of probable/available control mechanisms such as best design, procurement 
and project management practices while determining the likelihood and the consequences of 
risks. The table below is a summary of the risk assessment. The results indicate that level of 
risk associated with the grade separated roundabout is significantly higher than Option A the 
signalised intersection. 

The detailed assessment is included in Appendix D of this memo. 
 

Risk Description  

Current Controlled Risk Level 

Comments   
Signalised Grade 

Separated 

Constructability Medium High Refer to Ipenz Practice Note 13 ISSN 1176-
0907 

Intersection Operation  
- Ease of Use / Connectivity 
- Way finding 
- Mobility 
- Accessibility 
- Safety performance 

High 
 

Low The result is largely influenced by the 
Traffic Assessment (9 August 19) and the 
associated unknown factors. This can be 
reassessed with appropriate modelling 
and improved intersection including signal 
design. 

Land Acquisition High 
 
 

Critical While the total area appears to be only 
approx. 5% different but the impact varies 
considerably due to the position of the 
land required. 

Time to Construct  Medium High Estimated 3 month for signalised 
intersection and 1 year for roundabout 

Technical Interactions Medium High Difficulty in design is considered 

Interface with 
Developments 

Low Critical Effects on developable land area and 
access are considered. 

Intersection Maintenance  Low Medium Ongoing maintenance needs mainly 
associated with pavements and 
underpasses 

Environmental Low High Associated with large footprint and 
earthwork required 

RMA / Resource Consent Low Medium Mainly associated with required 
earthworks and dewatering 
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4. ESTIMATED LAND ACQUISITION AND PRELIMINARY DESIGN ESTIMATE 
 

Estimated land requirements and cost of the two shortlisted options are summarised in the 
table below. Breakdown of the estimates are included in Appendix E. 
 
Apart using the current industry rates based on recent projects, the following parameters are 
used in the cost estimates: 
 

• Unit rate of $100/m2 for land acquisition; 

• For the signalised option, the cost of detailed design is assumed to be 5% of the 
estimated physical works cost; 

• Given the complexity of the grade separated roundabout, the cost of its detailed design 
is assumed to be 8% of the estimated physical works cost. 

• For signalised option, a contingency of 10% of the estimated physical works cost is 
applied; 

• A 15% % (of the estimated physical works cost) is used for roundabout option 
contingency given the level of risks involved.   

 

Option Land 

ACQ 

(m2) 

Budget 
Estimate 
(million) 

Cost Breakdown (million) 

Physical 
Works* 

Land ACQ 
($100/m2) 

Detailed 
Design  

Contingency  

Signalised 
Intersection 21,600 $9.6 $6.48 $2.16 $0.33 $0.65 

Roundabout 24,260 $16.2 $11.23 $2.43 $0.90 $1.68 

*Retaining wall cost estimate require further review with better understand of the design requirements.   

 
 

5. KEY FINDINGS  
 

This review finds that both signalised intersection and the grade separated roundabout 
options will involve some land acquisition. Nevertheless, the grade separated roundabout has 
significantly greater impact as the intersection layout will result in acquisition of much larger 
area of developable land compared to the signalised intersection option.  

 

Based on the existing traffic modelling results, a high level of risk is identified with network 
operations with the signalised intersection and as it may compromise both network efficiency 
and safety. Nonetheless, the risk assessment is largely influenced by the Traffic Assessment 
carried out by Opus. It is noted that the very conservative assumptions, such as trip 
distribution, were used in the assessment without sensitivity testing. As a result, the 
intersection was predicted to operate at LoS F in 2041. 
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A roundabout with grade separation for active modes will also demand significantly more 
design input and have higher risks in several areas including constructability, interfaces with 
developments and environmental management matters.  

 

The estimated  budget for the grade separated is approximately $16.2 million which is over 
50% more than the estimated budget of the signalised intersection of $9.6 million.  

 

Opportunities to enhance each of the shortlisted options are also identified which includes a 
protected signalised intersection concept.  
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Preliminary Design Signalised Intersection 
  













 

Appendix B 

 

 

 

 

 

 

 

 

 

 

 

 

Preliminary Design Roundabout 
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Protected Intersection Layout 
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High Level Risk Analysis  
 

  



 

High Level Risk Assessment - Signalised Intersection 

 

Risk Description  Risk Cause(s) Risk Consequence(s) 
 Risk 
Likelihood 

Risk 
Consequence  

Current Controlled 
Risk Level 

Constructability Complexity of the design and unforeseen site 
condition 

Delay in project and increased cost Possible Minor Medium 

Intersection Operation  
- Ease of Use / connectivity 
- Way finding 
- Mobility 
- Accessibility 

The intersection design does not provide 
required capacity for future traffic growth 
Difficult for cyclists and Pedestrian to 
navigate through 

Congestion / Poor Safety Performance / 
Travel time delay/Negative user 
experience 

Possible Severe High 

Land Acquisition Road Corridor width required to 
accommodate all modes 

Delay in project and increased cost Almost 
certain 

Moderate High 

Time to Construct 
(estimated 3 months) 

Complexity of the design and unforeseen site 
condition 

Delay in to traffic, affect residents & 
developments and bad publicity 

Possible Minor Medium 

Technical Interactions Complex and difficult design Delay in project and increased cost 
including design changes 

Unlikely Moderate Medium 

Interface with 
Developments 

Design of road corridor width may affect 
developable land area and configuration of 
intersection which may affect the agreed 
access for Te Awa Village 

Affect developable land and access  
Affect key stakeholder relationships 

Unlikely Minor Low 

Intersection Maintenance  The intersection design result in high ongoing 
maintenance cost 

Higher lifecycle cost of the intersection Unlikely Insignificant Low 

Environmental The amount of earthwork and dewatering 
associated with the design require resource 
consents 

Delay in project and increased cost 
Affect key stakeholder relationships and 
the Council's reputation 

Unlikely Minor Low 

RMA / Resource Consent The amount of earthwork and dewatering 
associated with the design and unforeseen 
site condition  

Delay in project and increased cost 
Affect key stakeholder relationships and 
the Council's reputation 

Unlikely Minor Low 



 

Four Leg Grade Separated Roundabout  

 

Risk Description  Risk Cause(s) Risk Consequence(s) 
 Risk 
Likelihood 

Risk 
Consequence  

Current 
Controlled Risk 
Level 

Constructability Complexity of the design and unforeseen site 
condition  

Delay in project and increased cost Almost 
certain 

Moderate High 

Intersection Operation  
- Ease of Use / connectivity 
- Way finding 
- Mobility 
- Accessibility 

The intersection design does not provide 
required capacity for future traffic growth 
Difficult for cyclists and Pedestrian to navigate 
through 

Congestion / Poor Safety Performance / 
Travel time delay/Negative user 
experience 

Rare Minor Low 

Land Acquisition Road Corridor width required to 
accommodate all modes 

Delay in project and increased cost Almost 
certain 

Severe Critical 

Time to Construct - 1 year Complexity of the design and unforeseen site 
condition  

Delay in to traffic, affect residents & 
developments and bad publicity 

Likely Moderate High 

Technical Interactions Complex and difficult design  Delay in project and increased cost 
including design changes 

Likely Moderate High 

Interface with 
Developments 

Design of road corridor width may affect 
developable land area and configuration of 
intersection which may affect the agreed 
access for Te Awa Village   

Affect developable land and access  
Affect key stakeholder relationships 

Almost 
certain 

Severe Critical 

Intersection Maintenance  The intersection design result in high ongoing 
maintenance cost 

Higher lifecycle cost of the intersection Possible Minor Medium 

Environmental The amount of earthwork and dewatering 
associated with the design require resource 
consents 

Delay in project and increased cost 
Affect key stakeholder relationships and 
the Council's reputation 

Almost 
certain 

Moderate High 

RMA / Resource Consent The amount of earthwork and dewatering 
associated with the design and unforeseen site 
condition  

Delay in project and increased cost 
Affect key stakeholder relationships and 
the Council's reputation 

Possible Moderate Medium 
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Signalised Intersection Budget Estimate 
 

 

 

 

  



Item Description Total

1 Introduction

2 Preliminary & General 520,000.00$                    

3 Environmental Compliance 70,000.00$                      

4 Earthworks 1,043,000.00$                 

5 Pavements 2,081,000.00$                 

6 Stormwater Drainage 1,490,000.00$                 

7 Traffic Signals 319,000.00$                    

8 Water Supply 63,000.00$                      

9 Utliities 549,000.00$                    

10 Signage and Markings 76,000.00$                      

11 Fencing 129,000.00$                    

12 Landscaping 143,000.00$                    

Physical Works Estimate Sub total 6,483,000.00$                 

13 Detailed Design, Consenting Fees 325,000.00$                    

14 Land purchase 2,160,000.00$                 

15 Contingency 649,000.00$                    

Total (EXCL gst) 9,617,000.00$                 

Waipa District Council Cambridge Road Assessment                                                                          

Intersection Layout - Option A Signalised

Engineers Estimate
04/10/2019

Cambridge Road, Cambridge 

Intersection Location #1 Page 1

Printed: 04/10/2019

Summary Page



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Grade Separated Roundabout Budget Estimate 



Item Description Total

1 Introduction

2 Preliminary & General 1,355,000.00$                 

3 Environmental Compliance 100,000.00$                    

4 Earthworks 1,401,000.00$                 

5 Pavements 2,408,000.00$                 

6 Stormwater Drainage 2,322,000.00$                 

7 Pedestrian Underpasses 2,083,000.00$                 

8 Water Supply 63,000.00$                      

9 Utliities 692,000.00$                    

10 Signage and Markings 64,000.00$                      

11 Fencing and Barriers 259,000.00$                    

12 Landscaping 480,000.00$                    

Physical Works Estimate Sub total 11,227,000.00$               

13 Detailed Design, Consenting Fees 899,040.00$                    

14 Land purchase 2,426,000.00$                 

15 Contingency 1,684,700.00$                 

Total (EXCL gst) 16,236,740.00$               

Waipa District Council Cambridge Road Assessment                                                                          

Intersection Layout - Option B Roundabout

Engineers Estimate
04/10/2019

Cambridge Road, Cambridge

Intersection Location #1 Page 1

Printed: 04/10/2019

Summary Page


