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Executive Summary 

Increasing traffic volumes on State Highway 1 through Blenheim are causing access issues for local 

residents.  These issues have led to Marlborough District Council commissioning this review of State 

Highway 1 with a view to identifying key issues and potential short-term improvements.  

Traffic volumes on SH1 range from 6,250 vehicles per day in Koromiko to 24,500 in central Blenheim to 

4,200 vehicles a day in Dashwood.  Traffic growth on state highways in Marlborough since 2000 has 

averaged 1.3 percent per annum, however in the past 6 years it has averaged 3.1 percent per annum.  

The growth has not been uniform throughout the district with growth on locations with the highest traffic 

volumes (SH1 urban) having 1.9 percent per annum growth and locations with the lowest traffic 

volumes (SH62 and SH63) having around 6 percent per annum growth.   

A review of the turning counts at the three roundabouts on SH1 (Nelson Street, Alfred Street, Redwood 

Street) show a much higher proportion of right turning movements than at typical intersections.  There 

is a high level of traffic demand between Nelson Street and Sinclair Street in the north to Redwood and 

Main Street in the south.  This demand is shown graphically below. 

Figure (i) Major Traffic Movements on SH1 in Blenheim 

 

A review of the through movements by using TomTom data shows that the volume of through traffic is 

less than 1,000 vehicles a day and does not warrant a bypass, nor will a bypass reduce access issues.  

The access issues being faced by local residents is due to the vehicle trips being made within Blenheim 

for both residential and commercial purposes. 

The volume of through traffic is shown graphically on the following page. 
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Figure (ii) Daily Local and Through Traffic Volumes Around Blenheim 

 

Access issues are worst in the evening peak, with small peaks within the peak occurring at the end of 

the school day (15:15) and the end of the working day (16:30).  At these times minor flow fluctuations 

cause delays and queueing.  The average delays for the evening peak hour on the worst approaches 

are tabulated below.   

Table (i) 2019 Evening Peak Intersection Performance – Worst Approach 

Roundabout Approach 
Average Delay 

(sec/veh) 
95% Queue (m) Level of Service 

Nelson Street West (SH6) 31.6 70 C 

Alfred Street West (Alfred) 18.8 20 B 

Redwood Street East (SH1) 42.6 165 D 
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The average hourly delay on the eastern approach on Redwood Street is 42 seconds per vehicle in the 

evening peak, however for short periods the delay can increase to over two minutes per vehicle.  As 

traffic grows, the delays and queue lengths will increase causing access issues to local land use 

activities. 

The level of service in an urban area is primarily a result of intersection delay, but also a result in 

changes to the lane widths and parking manoeuvres.  The pedestrian crossing at the Blenheim Railway 

Station also effects traffic flow on SH1. 

Between the Opawa River Bridge and Lybster Street there are 13 priority controlled intersections.  Due 

to the high volume of traffic on SH1, the level of service is low for side road traffic at these intersections.  

Average delays of over one minute are not uncommon, particularly at Budge Street.  Consequently, 

some of the traffic appears to be diverting to the roundabouts to gain access to SH1 where this is an 

option.    

A review of the Picton Ferry effects shows that the traffic from the ferry is well dispersed around the 

network and by the time it reaches Blenheim the ferry traffic has a very limited impact on traffic. 

Short term and long term travel time improvements have been considered.  The long term options have 

not been assessed in detail as this is outside the scope of this review. 

The short term travel time improvements include: 

► Add an additional northbound lane at the Alfred Street intersection.  Preliminary analysis shows that 

this will have a cost benefit ratio of over 5 

► At the northern exit to the Redwood Street roundabout, trim the hedge and reduce the length of the 

traffic island 

► Install a roundabout at the Budge Street intersection 

► Remove short term parking on SH1 

► Review the operation of the railway pedestrian crossing and its interaction with vehicles. 

 

It is recommended to undertake the short term options as soon as practical under Waka Kotahi Low 

Cost Low Risk funding category and consider the broader long term options in a more detailed study. 
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1 Introduction 

This report is a review of State Highway 1 through the urban area of Blenheim and considers options 

for improving traffic flow in Blenheim. 

1.1 Background 

As the population of Marlborough grows, so does the traffic volumes on the adjoining street network.  

Between 2006 and 2013 the population grew at an average of 0.3 percent per annum, however 

between 2013 and 2018 the population grew at an average of 1.7 percent per annum.  The main 

population centre in Marlborough is Blenheim.   

Blenheim and the surrounding area is shown in Figure 1. 

Figure 1 Blenheim and surrounding Regional Centres 

 

Picton is located around 20 km north of Spring Creek.   The Picton Aerodrome is located half way 

between the two centres, at Koromiko. 

An eastern bypass of Blenheim has been discussed for many years to relieve congestion on SH1 

through Blenheim, in particular the Redwood Street roundabout. 

A feasibility study was undertaken on a Blenheim Eastern Bypass in December 2004, and this was 

reviewed as part of the Wairau Plains Transport Study in 2009 and again in 2016.  With the 

construction of a new Opawa Bridge, the feasibility of a new bypass was questioned.  The Opawa Rver 

Bridge is located at the northern end of the Blenheim urban area.  Presently the width of the Opawa 

River bridge is too narrow for two large trucks to pass each other, so frequently large vehicles will wait 

at the abutment of the bridge if another large vehicle is already on the bridge.  This causes a 

momentary bottleneck as other state highway traffic is queued behind the large stationary vehicle.  As 
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the bridge is 185 metres long, the bottleneck only lasts for around 15 to 20 seconds.  The release of the 

bottleneck results in a small peak of flow, however this disperses quickly. 

The Taylor River also runs through Blenheim and runs between the centre of the town and SH6. 

This 2019 review considers previous studies of SH1 in Marlborough, reviews through traffic data and 

short term solutions for reducing delays on SH1, particularly in the evening peak period. 

1.2 Scope and Limitations 

This report has been prepared by Cardno NZ for Marlborough Roads.  Cardno NZ otherwise disclaims 

responsibility to any person other than Marlborough Roads arising in conjunction with this report.   

The opinions, conclusions and any recommendations in this report are based on conditions 

encountered and information supplied and reviewed at the date of preparation.  Cardno NZ has no 

responsibility or obligation to update this report to account for events or changes occurring subsequent 

to the date the report was prepared. 

1.3 Assumptions 

The following information has been used in the preparation of this report: 

► State Highway Traffic Count data from the Waka Kotahi NZ Transport Agency traffic count 

database 

► Origin-Destination data from Waka Kotahi TomTom matching 

► Crash data from the Waka Kotahi Crash Analysis System (CAS) database 

► Aerial photography from the SMART Maps site on the Marlborough District Council web site 

► Previous studies provided by Waka Kotahi, or on their website 

The data provided and used in this assessment is assumed to be correct. 

The majority of this report was prepared in October 2019.  In December 2019 it was announced that 

KiwiRail is looking to upgrade the older Interisland fleet with larger ferries.  This report does not include 

any effects of larger ferries arriving at Picton.  The report was also prepared prior to the COVID-19 

pandemic and this may alter the assumptions made regarding growth and travel patterns. 
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2 Background Information 

2.1 Government Policy Statement 

The Government Policy Statement sets out the government’s strategic direction for ongoing investment 

in the land transport network.  The GPS 2018 prioritises investment in the safety, access, the 

environment and value for money. This is in recognition of the importance of a safe and effective multi 

modal transport system. 

The objectives of the Government Policy Statement (GPS) are tabulated in Table 1 to Table 3. 

Table 1 Government Policy Statement – Priority Safety 

Land Transport 

Objective 
Result Discussion 

A land transport system 
that is safe, free of death 
and serious injury 

Significant reductions in 
deaths and serious 
injuries 

The GPS supports investment in safety 
improvements on state highways and local 
roads. 

The GPS supports investment towards 
improving the safety of cyclists and pedestrians 

Table 2 Government Policy Statement – Priority Access 

Land Transport 

Objective 
Results Discussion 

A land transport system 

that provides increased 

access to economic and 

social opportunities 

Metropolitan and high 

growth urban areas are 

better connected and 

accessible 

The GPS supports investments that make 

streets more inviting places for people, creating 

spaces within the streetscape that are attractive 

and safe for people to sit, gather and walk and 

cycle. 

Better access to 

markets, business areas, 

and supporting tourism 

This result primarily has an economic focus on 

goods reaching their destination efficiently. 

Sustainable economic 

development of regional 

New Zealand is 

supported by safer and 

better transport 

connections 

The GPS supports investment in an increased 

focus on regional transport including developing 

transport connections that are crucial for linking 

production points with key distribution points 

A land transport system 

that enables transport 

choice and access 

Increased mode shift 

from private vehicle trips 

to walking, cycling and 

public transport in our 

towns and cities. 

To make it easier for more people to access 

employment, education and other opportunities, 

it is important to shift travel in urban centres 

from single occupant vehicles travel to walking, 

cycling and public transport. 

More transport choice 

(including for people with 

less or limited access to 

transport). 

The GPS supports investment in the provision 

of transport that is suitable for people with 

disabilities in urban centres 
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Land Transport 

Objective 
Results Discussion 

A land transport system 

that is resilient 

Improved network 

resilience for the most 

critical connections. 

The GPS prioritises investment to improve 

resilience on routes where disruptions pose the 

highest economic and social costs. 

Table 3 Government Policy Statement – Priority Environment 

Land Transport 

Objective 
Results Discussion 

A land transport system 

that reduced the adverse 

effects on the climate, 

local environment and 

public health 

Reduce transport’s 

negative effects on the 

global climate. 

The GPS supports reducing greenhouse gas 

emissions from transport. 

 

2.2 Investment Assessment Framework 

The Investment Assessment Framework (IAF) is a tool used by Waka Kotahi to prioritise investments 

for funding from the National Land Transport Fund in accordance with the desired outcomes of the 

GPS. 

Under the IAF, transport activities are assessed against the two IAF factors: results alignment and 

cost/benefit appraisal. This is done based on the type of works proposed such as roading 

improvements, public transport and walking and cycling improvements.  

Results Alignment 

The results alignment assessment considers how the problem, issue or opportunity aligns with the 

results sought under the GPS in terms of safety, access and environment. The IAF references the One 

Network Road Classification system discussed below to determine the gap between the desired and 

provided level of service. Each desired outcome of the GPS has desired targets to obtain a Low, 

Medium High or Very High rating.  

Benefit Cost Ratio (BCR) 

Each project is also assessed on its likely benefit cost ratio for the other part of the assessment. The 

current IAF classifications for BCR’s is shown in Table 4. 

Table 4 IAF BCR classifications 

BCR Range BCR Score 

10+ Very High     VH 

5 – 9.9 High            H 

3 – 4.0 Medium    M 

1 – 2.9  Low             L 

 



SH1, Blenheim 

Investigation report 

 

Page 5 of 91 

 

Assessment Profile 

The combination of the results alignment and the BCR give a project its final IAF profile. The investment 

priority can then be read from Table 5. 

 Table 5: IAF Priority determination 

Results Alignment Cost Benefit Appraisal Priority Order 

Very High L/M/H/VH 1 

L/M/H Very High 2 

High High 3 

High Medium 4 

Medium High 4 

High Low 5 

Medium Medium 5 

Medium Low 6 

Low High 7 

Low Medium 8 

Low Low Exclude 

 

2.3 One Network Road Classification 

The One Network Road Classification (ONRC) is a classification system, which divides New Zealand's 

roads into six categories based on how busy they are, whether they connect to important destinations, 

or whether they are the only route available.  The Blenheim region is shown below: 

Figure 2 One Network Road Classification 
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For the Blenheim district, the following ONRC classifications apply: 

► SH1 is a National Route 

► SH6 is a Regional Route 

► SH62 is a Regional Route 

► SH63 is a Secondary Collector Route 

► Maxwell Road, High Street, Redwood Street and Alfred Street are examples of Arterial routes 

► Old Renwick Road and New Renwick Road are examples of Primary Collector routes 

National routes, such as SH1, connect major population centres and ports and have high volumes of 

traffic including commercial vehicles.  Regional routes connect to regionally significant places, 

industries and airports. 

2.4 Network Operating Framework 

A network operating framework is an integrated process that helps to better manage and plan the use 

of the transport network and explicitly link transport to the adjacent land uses. 

A network operating framework enables collaborative discussions and that links strategic intent with 

operational and planning decisions.  It does this using four workshop-based steps and a common 

language for the stakeholders to use.  Towards the end of the process, there is a tool that allows 

performance deficiencies to be identified and interventions tested and compared. 

It is also a holistic vision of transport that focuses on: 

► moving people and goods, not vehicles, and seeing this by time of day 

► seeing transport as supporting broader community goals 

► balancing the competing demands for limited road space 

► thinking ‘network’ rather than sites or routes. 

As at June 2020, there is no Network Operating Framework established for Marlborough. 

2.5 SH1 Business Case 

In March 2016 a Strategic Business Case was undertaken for SH1 between Picton and Christchurch.  

This was updated in a Programme Business Case in May 2017.   

As part of that a Blenheim investment mapping exercise (ILM), undertaken in April 2017 agreed the 

following problem statements and potential benefits from addressing the problems relating to the SH1 

corridor through Blenheim. 

► Reliability (70%) – Increasing traffic volumes together with design/layout of roundabouts is causing 

difficulties accessing SH1 from side roads, delays and ‘rat running’ through local streets 

► Accessibility (30%) – Inadequate facilities for pedestrians & cyclists on SH1 leads to safety risks 

and encourages more use of vehicles. 

Potential benefits 

1. Reduced travel time (50%) 

2. Improved road user safety (30%) 

3. Improved community connectivity and wellbeing (20%) 

These statements should be the starting point for any future considerations 

The business case stated the current problems could be mitigated with improvements to the way the 

combined local and state highway network in Blenheim was being operated.  A Network Operating 

Framework was considered to be a core improvement opportunity and would likely lead to some 

localised improvements to intersection configurations. 

The recommended Network Operating Framework was not funded in the subsequent National Land 

Transport Fund. 
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3 Network Layout 

3.1 State Highway 1 

State Highway 1 in the South Island starts at Picton at the Interisland ferry terminal and follows the east 

coast of the South Island to Bluff.  It passes through urban Blenheim where intersects with State 

Highway 6 and State Highway 62.  The State Highway network around Blenheim is shown in Figure 3.   

Figure 3 State Highway Network 

 

North of Blenheim SH1 is in a general north-south direction and it changes to west-east in the township.  

This occurs at the Redwood Street intersection. 

SH1 north of SH6 is also known as Grove Street.  Between SH6 and Redwood Street SH1 is also 

known as Sinclair Street.  East of Redwood Street SH1 is known as Main Street. 

SH6 is also known as Nelson Street within urban Blenheim. 

The Main North Line of the South Island Main Trunk Railway line runs parallel to SH1 on the eastern 

side. 

SH1 has a 100 km/h speed restriction which reduces to 50 km/h just north of the Opawa River bridge.  

The posted speed limit remains at 50 km/h until Lybster Street where it becomes 70 km/h.  SH1 then 

becomes the open road again south of Riverlands School. 

Figure 4 shows the state highway network through central Blenheim, including the key intersections. 
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Figure 4 State Highway Network in Central Blenheim 

 

3.2 Environment Plan Zoning 

Figure 4 shows the Marlborough Environment Plan Zones.  The state highways have been shown in 

yellow and the railway line with a double navy line. 

Figure 5 Marlborough Environment Plan Zones 

 

The Blenheim commercial area is shown in burgundy.  There are also pockets of industrial land around 

SH1 through Blenheim. 
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3.3 SH1 – Midblock Layout 

SH1 through Blenheim is a two way road with short turning bays at intersections. 

The kerb to kerb with is generally around 15.5 metres.  Generally, there is a 2.5 metres wide flush 

median painted on the road. 

The lane widths vary between 3.5 metres where there are turning bays and 4.5 metres on the straights 

between intersections. 

The narrowest section of road in the urban area is the bridge between Alfred Street and Redwood 

Street, where the kerb to kerb distance is 10.3 metres.  Narrow shoulders are provided on the bridge, 

resulting in 3.5 metres lanes with double yellow no passing lines. 

3.4 SH1 - Pedestrian and Cycle Facilities 

Pedestrian footpaths are generally provided on both sides of SH1 in the urban area. 

The only pedestrian crossing facilities in the 50 km/h section are: 

► A marked zebra crossing is located between Nelson Street and Alfred Street 

► A pedestrian refuse is located north of Budge Street 

► Under the Taylor River Bridge at the southern abutment. 

Pedestrian aprons are provided at side roads. 

The marked zebra crossing connects the railway station to the central commercial area.  It is shown in 

Figure 6. 

Figure 6 Zebra Crossing on SH1 

 

 

Pedestrians on passenger trains and visiting exhibitions at the Railway Station use this crossing.  When 

a pedestrian uses the crossing they have priority over vehicles and vehicles must give way and stop 

behind the hold lines at the crossing.  This gives a good level of service to the pedestrians on this key 

desire line but can cause disruptions to the traffic flow. 

There are no marked cycle facilities on SH1.  Cyclists are able to use the pedestrian facilities if they 

dismount their bicycles and walk. 
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3.5 SH1 – Nelson Street Intersection 

The intersection on SH1 at Nelson Street is roundabout controlled.  The intersection has 4 approaches, 

3 of which are state highways.   

The Main North Line railway line is approximately 25 metres away from the stop lines on the eastern 

approach.  The eastern approach to the intersection provides access to the Blenheim Railway station.  

The access driveway is between the intersection and the railway line.  There is a carpark with a 

capacity of around 40 spaces.  A one-way link connects an adjacent carpark to this carpark, where 

vehicles can enter this carpark, but not exit it. 

The SH1 - Nelson Street intersection layout is shown in Figure 5. 

Figure 7 SH1 – Nelson Street Intersection Layout 

 

Each approach to the intersection has 2 lanes.  The left lane is for left turning vehicles only and the right 

lane for through and right turning vehicles.  This results in a single circulating lane at the tee of each 

approach. 

3.6 SH1 – Alfred Street Intersection 

The intersection on SH1 at Alfred Street is roundabout controlled.  The Main North Line railway line is 

approximately 18 metres away from the stop lines on the eastern approach. 

A bridge over the Opawa River is situated around 50 metres west of the intersection between the 

central commercial area and SH1.  A further bridge over the Opawa River is situated 130 metres south 

of the intersection on SH1.  Both bridges are one lane in each direction. 

Nelson Street 
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The intersection layout for SH1 - Alfred Street is shown in Figure 8. 

Figure 8 SH1 – Alfred Street Intersection Layout 

 

Each approach to the intersection has 2 lanes, except the east approach (Horton Street), which has a 

single lane approach.  The left lane is for left turning vehicles only and the right lane for through and 

right turning vehicles.  This results in a single circulating lane at the tee of each approach. 

3.7 SH1 – Redwood Street Intersection 

The intersection on SH1 at Redwood Street is roundabout controlled.  The intersection is complex and 

has many contributing factors to its capacity.  The Main North Line railway line goes through the 

intersection forcing traffic to stop when a train arrives.   

The intersection layout of SH1 - Redwood Street is shown in Figure 9. 

Figure 9 SH1 – Redwood Street Intersection Layout 
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The intersection has 5 approach arms.  Each approach to the intersection has 2 lanes excluding Park 

Terrace which has only 1 lane.  Generally, the left lane is for left turning vehicles only and the right lane 

for through and right turning vehicles, however there is some confusion for the northern approach for 

instance as the lane markings could suggest that you need to be in the right lane to continue on SH1 

due to a left turn being into Park Terrace.   

The number of circulating lanes varies also and right turn arrows are provided to assist with lane 

demarcation within the north eastern circulation lanes. 

3.8 SH1 – Dodson Street Intersection 

Dodson Street is the first intersection on SH1 south of the Opawa River bridge.  The Opawa River 

bridge is in the process of being replaced.  The intersection is priority controlled with four approaches, 

although the eastern approach is minor.  The Dodson Street approaches are controlled by give way 

signs.  The layout is provided in Figure 10. 

Figure 10 SH1 – Dodson Street Intersection Layout 

 

Dodson Street connects directly into Lansdowne Street which is a through route to Old Renwick Road.  

It is the most convenient route for many land uses in northern Blenheim to gain access to SH1 due to 

the Old Renwick-Lansdowne-Dodson having priority at the various intersections.   

Sight distance is also impeded by the horizontal and vertical curvature of the road, reducing the 

capacity here. 

District Plan Change PC64 – PC71 allows for more residential growth in northern Blenheim.  Four of the 

growth areas have direct access onto Old Renwick Road which could add additional pressure on this 

intersection in the future. 

Traffic presently uses the gaps in traffic flow that occurs when a large vehicle gives way to another 

large vehicle on the bridge, and while these gaps will be removed when the new, wider bridge is 

constructed, it is not considered that there will be a significant change in level of service for the Dodson 

Street traffic. 
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3.9 SH1 – Budge Street Intersection 

Budge Street is 140 m south of Dodson Street.  The intersection on SH1 has four approaches, with 

SH1 having priority, as shown in Figure 11. 

Figure 11 SH1 – Budge Street Intersection 

 

The eastern approach is effectively a cul-de-sac due to the Opawa River and limited crossings over the 

railway line.  Budge Street east serves over 600 residential properties and two backpackers. 
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4 Transport Patterns 

4.1 State Highway Numbering System 

Waka Kotahi uses a numbering system to denote the location of the traffic counts within their traffic 

count database.  The numbering system uses route positions (RP) which are generally the distance 

from the starting location of a state highway.  The numbering generally starts in the north and works 

south.  The direction of flow is given by “increasing” or “decreasing” of the route positions based on the 

increase or decrease of the route positions.   

The key route positions for traffic counts in the district are provided in Table 6. 

Table 6 Key Route Positions in Marlborough  

State 

Highway 
Site Reference RP Description 2019 Daily Flow 

1 01S00007 7 Koromiko 6,250 

1 01S00026 26 Opawa Bridge 10,600 

1 01S00028 28 Park Terrace (Opposite Repco) 11,550 

1 01S00031 31 Riverlands 8,600 

1 01S00037 37 north of Smiths Overbridge 4,300 

1 01S00049 49 Dashwood - Molesworth Sign  4,200 

6 00600002 2 Coleman Road 14,200 

6 00600009 9 Godfrey Road - Woodbourne 6,900 

6 00600013 13 Gibson Creek 4,150 

6 00600018 18 Kaituna - Rockfalls Sign 4,000 

62 06200009 9 Jefferies to Jackson Road 3,450 

63 06300000 0 Renwick - Brydon Street 3,050 

63 06300004 4 Waihopai Valley Road 2,500 

 

The daily flows provided in the above table are based on hourly flows from the TMS database and 

exclude January, late December and public holidays.  The daily flows show that SH6 at Coleman Street 

has higher traffic volumes than SH1 at Park Terrace. 

It should be noted that site 01S00037 is a telemetry site and contains more data than the other sites. 

4.2 Daily Flows 

Figure 12 shows the daily flows around Blenheim.  The highest flows are on SH1 between Redwood 

Street and Alfred Street. 
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Figure 12 Daily Flows 

 

Figure 13 shows the daily flows on SH1 between Picton and Blenheim.   

Figure 13 Daily Traffic Patterns SH1 between Picton and Blenheim 

 

The daily variation between weekdays and weekends are shown by successive the rises and falls, and 

the overall seasonal variation can be seen due to the days in the middle of the year (winter) generally 

having lower counts.  There are only two distinct “spikes” which is day 359, Christmas Day, and day 88, 

Thursday 29 March, which was the Thursday before Easter.  Other public holidays such as Queens 

Birthday or Labour day are not distinguishable, possibly because they only give a three day weekend. 
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4.3 Hourly Traffic Volumes 

Figure 14 and Figure 15 show the hourly flows for SH1 and SH6 for all vehicles for a typical weekday 

(excluding Fridays) in 2018, according to its location.  The RP value in the legend refers to the site 

location provided previously in Table 6. 

Figure 14 Hourly Traffic Flows – SH1 

 

The weekday traffic volumes on SH1 are highest at Park Terrace (RP 028), at around 1,000 vehicles 

per hour.  The flows at Koromiko (RP007) and Smiths Overbridge (RP037) have significantly lower 

flows at around 400 and 300 vehicles per hour respectively. 

Figure 15 Hourly Traffic Flows – SH6 

 

Similar to the daily flows, the hourly flows on SH6 at Coleman Road is more than the hourly flows on 

SH1 at Park Terrace.  The sites on SH6 outside the urban area of Blenheim have significantly lower 

traffic volumes. 

The four hour flow 7:00 to 9:00 and 15:00 to 17:00 is approximately equal to the ADT divided by 3.3. 

Figure 16 shows the hourly flows at Park Terrace for different days of the week.  Similar graphs for 

other sites are provided in Appendix A. 
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Figure 16 Hourly Traffic Flows, SH1 Park Terrace 

 

The flows on a Friday are similar to the flows on a typical weekday, and weekend flows are 

substantially lower, with Sundays being the lowest. 

These patterns are considerably different to the flow pattern on SH1 north of Wellington, that show a 

distinct Friday evening peak and high weekend flows, particularly on Sunday afternoon.  These flows 

are due to residents of Wellington going away for the weekend.  “Visitor” flows are not easy to 

distinguish in the Marlborough traffic counts. 

Figure 17 Hourly Traffic Flows, SH1 north of Wellington 

 

The findings above show, that the perception of high traffic volumes on SH1 between Blenheim and 

Picton are due to the Picton Ferries could be a misconception. 
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Figure 18 and Figure 19 shows the hourly flows at Park Terrace for different days of the week by 

direction. 

Figure 18 Hourly Traffic Flows, SH1 Park Terrace - Southbound 

 

The morning peak flows are at a similar level as the noon flows, with around 500 vehicles per hour.  

The volume during the typical commuter evening peak is lower at around 400 vehicles per hour. 

Figure 19 Hourly Traffic Flows, SH1 Park Terrace - Northbound 

 

The flows in the northbound direction steadily increases during the day from around 460 vehicles per 

hour in the morning peak, to 530 vehicles per hour at the lunch time peak, to 620 vehicles per hour at 

16:00. 

4.4 Intersection Turning Counts 

Intersection turn counts were commissioned for this study at the SH1 roundabouts in urban Blenheim.  

The turn counts are shown diagrammatically in Appendix B. 

The following sections describes the details of the turning movement counts, together with the results 

from other studies. 
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4.4.1 SH1 - Spring Creek 

Classified turning counts were undertaken at the Spring Creek intersection (SH1 - SH62) for the 

intersection scoping study released in November 20131.  The turning movements are provided in the 

tables below: 

Table 7 Spring Creek Flows, 2013 AM Peak (7:45-8:45) 

Approach  Left Through Right Total % HCV 

South SH1 21 133 49 203 19 

East Ferry Road 126 31 10 167 15 

North SH1 3 263 60 326 13 

West SH62 47 27 16 90 43 

Table 8 Spring Creek Flows, 2013 Interpeak (11:30-12:30) 

Approach  Left Through Right Total % HCV 

South SH1 36 174 62 272 13 

East Ferry Road 82 19 8 109 25 

North SH1 9 236 68 313 24 

West SH62 52 22 20 94 38 

Table 9 Spring Creek Flows, 2013 PM Peak (16:30-17:30) 

Approach  Left Through Right Total %HCV 

South SH1 49 324 108 481 7 

East Ferry Road 72 21 8 101 15 

North SH1 13 159 28 200 7 

West SH62 75 26 20 121 10 

Table 10 Spring Creek Flows, 2013 Saturday (11:45-12:45) 

Approach  Left Through Right Total %HCV 

South SH1 40 211 88 339 8 

East Ferry Road 63 34 12 109 6 

North SH1 17 315 60 392 14 

West SH62 58 25 24 107 16 

                                                   

 

1 https://www.nzta.govt.nz/assets/network/projects/spring-creek-safety-improvements/docs/spring-creek-inte401rsection-scoping-

report.pdf113 

https://www.nzta.govt.nz/assets/network/projects/spring-creek-safety-improvements/docs/spring-creek-inte401rsection-scoping-report.pdf
https://www.nzta.govt.nz/assets/network/projects/spring-creek-safety-improvements/docs/spring-creek-inte401rsection-scoping-report.pdf
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Table 11 Spring Creek Flows, 2013 Sunday (11:30-12:30) 

Approach  Left Through Right Total %HCV 

South SH1 34 281 69 384 6 

East Ferry Road 61 34 15 110 13 

North SH1 20 301 80 401 15 

West SH62 71 21 21 113 11 

 

The flows at the intersection in 2019 are likely to be higher due to background growth and it is not 

known if the turning patterns have altered with the installation of the roundabout, as right turns are now 

easier to make. 

In 2013, around 20 percent of the traffic on SH1 north of the intersection came from or went to SH62. 

4.4.2 SH1 - Nelson Street 

Classified intersection turning counts were undertaken SH1 -SH6 roundabout during the week ending 

30 August 2019. 

Figure 20 shows the total flows through the intersection, in 15 minute intervals. 

Figure 20 SH1 – Nelson Street, 2019, 15 minute flows at Intersection 

 

The flows rise steadily in the morning peak with the highest 15 minute interval occurring between 8:30 

and 8:45.  In the evening peak there is a spike between 3:15 and 3:30, coinciding with school finishing 

times.  The commuter peak count peaks between 4:30 and 4:45 with 580 vehicles. 
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The peak hourly flows for each movement are provided in Table 13 and Table 13. 

Table 12 SH1 - Nelson Street, 2019 AM Peak (8:00 – 9:00) 

Approach  Left Through Right Total % HCV 

South SH1 241 451 78 770 13.5% 

East Dillons Point 92 45 27 164 5.3% 

North SH1 16 488 107 611 8.4% 

West Nelson Street 91 11 376 478 11.4% 

 

The highest approach flow is from the south, however, the highest individual turn is the through 

movement from the north.  There are also significant turns between the southern and western 

approaches, with 241 vehicles per hour turning from SH1 to SH6 and 376 vehicles per hour turning 

from SH6 to SH1. 

Table 13 SH1 - Nelson Street, 2019 PM Peak (16:00-17:00) 

Approach  Left Through Right Total %HCV 

South SH1 301 647 111 1059 4.9% 

East Dillons Point 92 46 14 152 3.0% 

North SH1 25 495 117 637 6.2% 

West Nelson Street 90 40 258 388 6.4% 

 

In the evening peak period, the through movements on SH1 still dominate, however the southern 

approach has significantly more flow.  The turns between the southern and western approaches are 

also high with 300 vehicles per hour turning from SH1 to SH6 and 260 vehicles per hour turning from 

SH6 to SH1. 

Approximately 80 percent of the morning peak traffic on and 65 percent of the evening peak traffic on 

Nelson Street is turning right.  This is a much higher proportion than normal and could be due to 

difficulties for right turning vehicles at priority controlled intersections. 

Between 7:00 and 9:00 there was a total of 26 cyclists using the intersection.  Between 15:00 and 17:00 

there were 10 cyclists using the intersection. 

4.4.3 SH1 - Alfred Street 

Classified intersection turning counts were undertaken SH1 - Alfred Street roundabout during the week 

ending 30 August 2019. 
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The total flows through the intersection in 15 minute intervals is shown in Figure 21. 

Figure 21 SH1 – Alfred Street, 2019, 15 minute flows at Intersection 

 

The flows steadily increase during the morning until 8:30 when the total intersection flows are around 

500 vehicles per 15 minutes.  The evening flows have two small peaks, one occurring between 3:15 

and 3:30, coinciding with end of school and a second peak between 4:30 and 4:45. 

The peak hourly flows for each movement are provided below: 

Table 14 SH1 - Alfred Street, 2019 AM Peak (8:00-9:00) 

Approach  Left Through Right Total % HCV 

South SH1 82 725 27 834 14.4% 

East Horton Street 16 6 7 29 25.5% 

North SH1 15 838 74 927 9.1% 

West Alfred Street 58 10 94 162 5.2% 

 

Similar to the Nelson Street intersection, the highest individual turn is the through movement from the 

northern approach.  The northern approach also has the highest overall approach flows.  The flows 

from the western and eastern approaches are relatively minor with only 160 and 30 vehicles per hour 

respectively. 

Table 15 SH1 - Alfred Street, 2019 PM Peak (16:00-17:00) 

Approach  Left Through Right Total %HCV 

South SH1 52 951 26 1029 5.5% 

East Horton Street 30 4 20 54 3.6% 

North SH1 19 727 64 810 7.4% 

West Alfred Street 76 3 110 189 1.5% 

 

The flows in the evening peak are highest on the southern approach with over 1,000 vehicles per hour 

entering the intersection from the south, and over 90 percent travelling through the intersection without 
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turning.  Again, the flows on the western and eastern approaches are low, but higher than the morning 

peak. 

Approximately 60 percent of the traffic on Alfred Street is turning right.  This is a much higher proportion 

than normal and could be due to difficulties for right turning vehicles at priority controlled intersections. 

Between 7:00 and 9:00 there was a total of 18 cyclists using the intersection.  Between 15:00 and 17:00 

there were 10 cyclists using the intersection. 

4.4.4 SH1 - Redwood Street 

Classified intersection turning counts were undertaken SH1 - Redwood Street roundabout during the 

week ending 30 August 2019. 

The total flows through the intersection in 15 minute intervals is shown in Figure 22. 

Figure 22 SH1 – Redwood Street, 2019, 15 minute flows at Intersection 

 

The Redwood Street intersection generally increases in the morning peak with a dip at 8:00.  In the 

afternoon, there is no peak associated with school and the flows are fairly steady between 15:00 and 

17:00 with flows at around 700 vehicles per 15 minutes. 

The peak hourly flows for each movement are provided below.  Note that the turning movements are in 

clockwise order and the ‘through’ movements needs to reflect the destination.  This is due to the five 

approaches. 

Table 16 SH1 - Redwood Street, 2019 AM Peak (8:00-9:00) 

Approach  Left Through Through Right Total % HCV 

South Redwood St 107 331 16 31 487 7.1% 

East SH1 203 120 276 4 603 15.9% 

Nth east Park Terrace 16 15 9 67 107 15.8% 

North SH1 62 455 284 149 950 9.5% 

West Main Street 115 17 105 66 303 6.4% 

 

The highest approach in the morning peak is from the north with 950 vehicles per hour.  The eastern 

approach, SH1, has 603 vehicles per hour.  As the intersection is south of the central commercial area, 
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it suggests that there are more vehicles leaving Blenheim than remaining inside Blenheim for work 

purposes. 

Park Terrace has just over 100 vehicles per hour entering the intersection and 100 vehicles from the 

intersection going to Park Terrace.  The majority of these are from the north approach. 

Table 17 SH1 - Redwood Street, 2019 PM Peak (16:00-17:00) 

Approach  Left Through Through Right Total % HCV 

South Redwood St 100 336 13 58 507 2.9% 

East SH1 270 191 405 6 872 5.0% 

Nth east Park Terrace 5 28 15 98 146 1.5% 

North SH1 32 390 209 154 885 7.5% 

West Main Street 173 10 152 66 401 1.8% 

 

In the evening peak, both the SH1 approaches have around 880 vehicles per hour entering the 

roundabout, with around 400 vehicles per hour continuing on SH1. 

Park Terrace has 150 vehicles per hour entering the intersection and only 60 vehicles from the 

intersection going to Park Terrace.  The majority of these are from the north approach. 

As expected, there is a high proportion of traffic on the eastern approach turning right as this is SH1 (65 

percent). 

Between 7:00 and 9:00 there was a total of 22 cyclists using the intersection.  Between 15:00 and 17:00 

there were 8 cyclists using the intersection. 

4.4.5 SH1 – Dodson Street 

Turning count surveys have not been undertaken at this intersection, however turning counts have 

been estimated based on the hourly flows on the approach roads and turning proportions from the 

Wairau Plains Transport model. 

The estimated peak hourly flows for each movement are provided in Table 18 and Table 19. 

Table 18 SH1 - Dodson Street, 2019 AM Peak (8:00 – 9:00) 

Approach  Left Through Right Total % HCV 

South SH1 41 240 - 281 8.4% 

North SH1 - 452 3 455 8.4% 

West Dodson Street 71 - 143 214 4.8% 

 

The highest approach flow is from the north.  The highest turn count is the right turn from the western 

approach to the south. 

Table 19 SH1 - Dodson Street, 2019 PM Peak (17:00-18:00) 

Approach  Left Through Right Total %HCV 

South SH1 143 533 - 382 6.2% 

North SH1 - 375 7 676 6.2% 

West Dodson Street 13 - 53 66 4.8% 
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In the evening peak period, the through movements on SH1 still dominate, however the southern 

approach has significantly more flow.  The turn from the southern to western approach is the next 

highest movement with 143 vehicles per hour turning from SH1 to Dodson Street. 

4.4.6 SH1 – Budge Street 

Turning count surveys have not been undertaken at this intersection, however turning counts have 

been estimated based on the hourly flows on the approach roads and turning proportions from the 

Wairau Plains Transport model. 

The estimated peak hourly flows for each movement are provided in Table 18 and Table 19. 

Table 20 SH1 - Budge Street, 2019 AM Peak (8:00 – 9:00) 

Approach  Left Through Right Total % HCV 

South SH1 6 155 90 251  

East Budge Street 192 12 98 302 1.1% 

North SH1 27 568 0 594  

West Budge Street 28 7 55 90 1.1% 

 

The highest approach flow is from the north.  The highest turn count is the right turn from the western 

approach to the south. 

Table 21 SH1 - Budge Street, 2019 PM Peak (17:00-18:00) 

Approach  Left Through Right Total %HCV 

South SH1 97 647 253 997  

East Budge Street 125 4 23 152 1.1% 

North SH1 96 327 5 428  

West Budge Street 6 15 25 46 1.1% 

 

In the evening peak period, the through movements on SH1 still dominate, however the southern 

approach has significantly more flow.  The turn from the southern to western approach is the next 

highest movement with 143 vehicles per hour turning from SH1 to Dodson Street. 

4.4.7 Summary 

The turning movement flows suggest that there is a high level of local demand in both the morning and 

evening peaks between Nelson Street and Sinclair Street in the north to Redwood and Main Street in 

the south.  There is also a high left turn at Main Street.  These major movements are shown 

diagrammatically in Figure 23. 
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Figure 23 Major Traffic Movements 

 

Figure 23 shows also that in the central area of Blenheim there are only three bridges across the Taylor 

River, namely: 

► Sinclair Street (SH1), in a north-south direction 

► Alfred Street, in a west-east direction 

► Hutchison Street, in a north-south direction 

There are also pedestrian bridges at the northern end of Henry Street and Beaver Road, but the next 

vehicle river crossing to the west is Boyce Street.  Boyce Street connects to SH6 at a roundabout 

controlled intersection.  The roundabout was constructed in 2014 to reduce traffic delays at this 

intersection as the volume of traffic on Boyce Street (south approach and previously priority controlled) 

is similar to the volume of traffic on Nelson Street (east approach). 

The Main North Line also restricts vehicle movements.  Level crossings are provided at seven 

locations, namely: 

► Budge Street 

► Dillons Point Road 

► Alfred Street 

► The Redwood Street roundabout 

► Kinross Street 

► Stuart Street 

► Alabama Road 

Any improvements on the road network needs to consider river and rail crossings. 

4.5 15 Minute Traffic Volumes 

The 15 minute intersection turning counts in Section 4.4 showed that there were peaks in the traffic flow 

at around 15:15.  The 15 minute count data for SH1 at Park Terrace has been reviewed and compared 

between school terms and school holidays. 
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Figure 24 shows the 15 minute flows between 6:00 and 18:00 for term times in red and school holidays 

in blue during 2018.  The Christmas school holidays have not been included. 

Figure 24 6:00 to 18:00 School Term and Holiday Variations 

 

The red and orange lines are greater than the blue lines showing that the flows during school term time 

is higher than school holiday time.  The evening peak period is shown in Figure 25. 

Figure 25 14:00 to 16:30 School Term and Holiday Variations 

 

Figure 25 shows that in the evening peak, flows are higher during term time than during holiday time. 

4.6 Traffic Growth 

ADT data has been extracted from the Waka Kotahi web page.  Upon examining the data, it was noted 

that some of the ADTs on SH1 in 2017 were unusually low and in 2007 they were high.  The ADT and 

trend lines for SH1 are shown below.  The unusual counts have been removed. 
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Figure 26 SH1 ADT Growth 

 

The overall trend lines shown in Figure 21, show growth in the region. 

Figure 27 Other State Highway Growth 

 

Again, the overall trend lines are showing growth, in particular on SH6 at Coleman Road. 

The annual growth rate was determined for each site for different periods, and then a weighted average 

was undertaken to estimate the overall growth for each state highway in the region.  These are 

tabulated in Table 22. 

Table 22 Growth Trends 
 

SH1 urban SH1 rural SH6 urban SH6 rural SH62 SH63 ALL 

2000-2018 0.8% 1.4% 1.5% 1.2% 2.5% 1.9% 1.3% 

2006-2018 0.6% 1.6% 1.5% 0.5% 2.5% 2.4% 1.1% 

2012-2018 1.9% 2.9% 3.8% 2.7% 6.1% 6.0% 3.1% 
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Overall, the average growth rate in the region was 1.3 percent per annum between 2000 and 2018.  

The growth rate since 2012 has been significantly higher, at 3.1 percent per annum.   

The locations with the highest traffic volumes (SH1 urban) has had the lowest traffic growth rates.  The 

locations with the lowest traffic volumes (SH62 and SH63) has had the highest traffic growth rates. 

It is not known how long the higher growth rate seen in recent years will continue.   

4.7 Heavy Vehicles 

The efficient movement of freight on our transport network is vital for a strong economy.  SH1 in 

Marlborough is a key route for moving freight between the North Island and South Island as it connects 

directly to the ferry services across the Cook Strait. 

The hourly volume of heavy vehicles was extracted from the Waka Kotahi traffic count database for 

SH1.  Not all the sites were recorded to classify vehicles, so data is only available for Koromiko, Park 

Terrace and Smith Overbridge.   

Figure 28 shows the hourly flows on SH1 for heavy vehicles on a typical weekday in 2018, according to 

its location.  The RP value in the legend refers to the site location provided in Table 6. 

Figure 28 Hourly Traffic Flows – SH1, Heavy Vehicles 

 

The hourly flows for heavy vehicles are lower at Park Terrace (RP 028) than they are at Koromiko 

(RP 007) or Smiths overbridge (RP 037).  This suggests that a significant number of heavy vehicles 

have origins or destinations in Blenheim but are not necessarily passing though it. 

Figure 29 shows the hourly flows at Park Terrace for different days of the week.  Similar graphs for 

other sites are provided in Appendix C. 
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Figure 29 Heavy Vehicle Hourly Flows, SH1 Park Terrace 

 

Figure 30 shows the percentage of heavy vehicles by time of the day.   

Figure 30 Percentage of Heavy Vehicles by time of day, SH1 Park Terrace 

 

The pattern of percentage of heavy vehicles by time of day is typical, with the percentage being higher 

at night-time compared to during the day.   

At the Park Terrace site, the percentage during the day is close to 3 percent.   

Appendix D shows that Koromiko and Smiths Bridge are around 10 and 12 percent respectively. 

4.8 Pedestrian Volumes 

The journey to work data from the 2013 Census shows that eight percent of residents in Marlborough 

walk or jog to work.  Journey to work data for the 2018 Census has not been released at the time of 

writing.   

The number of pedestrians crossing SH1 within 20m of the roundabout controlled intersections on SH1 

are shown in Table 23. 
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Table 23 Pedestrians Crossing SH1 (within 20m of Intersection) 

Location 7:00 – 9:00 15:00 – 17:00 

North of Nelson Street 3 10 

South of Nelson Street 10 17 

North of Alfred Street 1 4 

South of Alfred Street 4 3 

North of Redwood Street 10 46 

East of Redwood Street 24 30 

 

The 15 minute pedestrian flow profiles are provided in Appendix E. 

No data is available for the number of pedestrians crossing at the marked zebra crossing. 

4.9 Cycle Volumes 

The journey to work data from the 2013 Census shows that five percent of residents in Marlborough 

cycle to work.  Journey to work data for the 2018 Census has not been released at the time of writing.   

Table 24 shows the number of cyclists observed at each intersection.  This is the total demand, 

regardless of the approach or movement.  

Table 24 Cycle Volumes at Intersections on SH1 

Location 

7:00 – 9:00 15:00 – 17:00 

Number of 

cyclists 

Percent total 

vehicles 

Number of 

cyclists 

Percent total 

vehicles 

Nelson Street Roundabout 26 0.6% 10 0.1% 

Alfred Street Roundabout 18 0.5% 10 0.1% 

Redwood Street Roundabout 22 0.5% 8 0.1% 

 

The number of cyclists using the roundabouts is very low, with less than 1 percent of all vehicles being 

cycles.  The Census data suggests these values should be higher, showing that cyclists may be 

avoiding using SH1 due to a lack of cycle facilities and heavy vehicle volumes compared to alternative 

routes. 

At the Nelson Street roundabout, 20 of the cyclists were observed travelling on SH1 from the north 

approach to the south approach, while only nine cyclists did this in the opposite direction. 

At the Alfred Street roundabout, 11 cyclists were observed in the morning period from the north 

approach, with five turning right, five going south and one turning left.  In the evening period seven 

cyclists were on the southern approach and only one from Alfred Street. 

At the Redwood Street roundabout, there were 11 cyclists on the northern approach in the morning 

period with six of them staying on SH1 and turning into Main Street.  There were seven cyclists on the 

southern approach in the morning period, of which five went north.  The highest approach in the 

evening period was the western approach with only three cyclists. 

There are no clear cycle patterns at the intersections. 
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4.10 Picton Ferry 

There are two ferry services running between Wellington and Picton.  The timetables are shown in 

Table 25 and Table 26. 

Table 25 Interislander Wellington to Picton Sailing Times 

Departs 3:30 9:00 14:45 17:00 20:30 

Arrives 7:00 12:30 17:55 20:30 24:00 

Table 26 Bluebridge Wellington to Picton Sailing Times 

Departs 2:30 8:00 13:30 20:45  

Arrives 6:00 11:30 17:00 00:15  

The arrival times are dependent on sailing conditions. 

The 15 minute southbound flow profile on SH1 at Picton is shown below for a week in March 2019 and 

a week at Christmas 2018.  The spikes in the count data generally relate to vehicles coming off the 

ferry.  The colours in the graphs are all the same, for example light blue is Sunday, orange is Monday. 

The flows are highest over the Christmas period.  

Figure 31 Southbound Flows at Picton, March 2019 

 

Figure 32 Southbound Flows at Picton, December 2018 

 

The March weekday with the highest 15 minute traffic flow at Picton coincides with the 12:30 sailing on 

a Friday.  In order to see how the spike dissipates over distance, the 15 minute flows for the other sites 

on SH1 are shown in Figure 33. 
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Figure 33 Southbound SH1 flows, Friday March 2019 

 

A spike at Picton (red line) can be seen at 12:45 coinciding with vehicles leaving the ferry to travel 

south.  At Koromiko (blue line) a spike can be seen at 13:00.  No noticeable spike can be seen at 

Opawa after the ferry arrives, but at Park Terrace a small spike can be seen at 13:15. And at 

Riverlands no noticeable change in traffic flow can be seen. 

The second highest spike in Figure 31 coincides with the 12:30 sailing on a Tuesday.  The detailed data 

is shown below. 

Figure 34 Southbound SH1 flows, Tuesday March 2019 

 

Again, the spike reduces as the ferry traffic dissipates through the network. 

The third highest spike coincides with the 17:55 sailing on a Monday.  The detailed data is shown 

below. 

Figure 35 Southbound SH1 flows, Monday March 2019 
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The spike from the ferry is clearly noticeable at the Picton, Koromiko and Opawa sites, however there is 

no noticeable increase in traffic flow at Park Terrace or Riverlands. 

There are other influences on traffic flow particularly in the urban area of Blenheim, such as the various 

land use activities.   

The difference between the peak 15 minute flow shown by the spikes in the preceding graphs, and the 

following 15 minute flow is summarised below. 

Table 27 Difference Between 15 Minute Flows on SH1 

 Picton Koromiko Opawa Park Terrace Riverlands 

Friday 12:30 62 60 24 32  10 

Tuesday 12:30 54 54 30 15  20 

Monday 17:55 70 103 71 12 24 

 

As can be seen in Table 27, the difference between the highest 15 minute count and the following one 

reduces as distance increases from Picton. 

The 15 minute southbound flow profile on SH1 at Park Terrace is shown below for a week in March 

2019.  Compared with Figure 31 there are no noticeable spikes that can be attributed to Ferry sailings.  

However daily fluctuations in flow on successive 15 minute periods frequently exceed the 30 shown in 

Table 27. 

Figure 36 Southbound Flows at Park Terrace, March 2019 

 

 

It is concluded that due to the higher flows around Blenheim, and the distance from Picton, the effect of 

a ferry arrival is reduced, together with vehicles from the ferry turning off at other locations, such as 

SH62.  The daily variations in traffic flow are no different to the effects of the Picton Ferry. 

4.11 Crash History 

The Waka Kotahi CAS database has been reviewed for crashes that have occurred within Marlborough 

on both state highways and local roads.   

For the five year period 2014 to 2018 inclusive, there were 1895 recorded crashes within the district.  Of 

these, 790 were on State Highways.  These crashes are summarised in Table 25. 
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Table 28 State Highway Crash Summary (2014-2018) 

State Highway Intersection Crash Midblock Crash Total Crashes 

SH1 139 295 434 

SH6 90 175 265 

SH62 13 9 22 

SH63 6 63 69 

Table 26 provides details on the severity of the crashes.  

Table 29 State Highway Crash Severity (2014-2018) 

State Highway Fatal Serious Injury Minor Injury Non Injury Total 

SH1 3 22 96 22 434 

SH6 4 13 79 13 265 

SH62  1 3 1 22 

SH63 2 9 15 9 69 

The approximate location of state highway crashes are shown in Figure 37 and Figure 38. 

The colours on the figures show the crash severity.  Green are non-injury, yellow minor injury, orange 

serious injury and red fatal.  The umber within the circle represents the number of crashes at that 

location. 

Figure 37 State Highway Crash Locations (2014-2018) 
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Figure 38 SH1 Urban Crash Locations (2014-2018) 
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The worst intersections are the three roundabouts on SH1.  At the roundabouts there were 23 recorded 

crashes at Redwood Street, 17 at Nelson Street (SH6) and 14 at Alfred Street.  Most of these crashes 

were non injury, with only 2 minor injury crashes.   

There were a further 11 crashes at the priority controlled Stuart Street intersection, with 4 crashes 

resulting in a minor injury.  There were 6 recorded crashes at Budge Street. 

The vehicle movement types are summarised below: 

Table 30 SH1 Crash Types 

Crash Code 
Redwood 

Street 

Nelson 

Street 

Alfred 

Street 

Stuart 

Street 

Budge 

Street 
Total 

Overtaking and Lane Change 2 2 8   12 

Cornering 1 1 1   3 

Collision with Obstruction 1     1 

Rear End 6 5 2   13 

Turning vs Same Direction 2  3 1 1 7 

Crossing (no turns) 4 4 2 8 2 20 

Crossing (vehicle turning)     1 1 

Merging 6 4  1 1 12 

Right Against Turn 1 1  1 1 4 

Pedestrian 1     1 

Total 24 17 16 11 6  

 

Of the worst five intersections on SH1 in urban Blenheim, there were 20 crashes involving crossing 

vehicles with no turns.  The majority of these were at the two priority controlled intersections.  The 

roundabouts had a high proportion of rear end crashes, merging crashes and lane changing crashes. 

Nine of the 13 rear end crashes were reported to be following too closely to the vehicle in front.  

Ten of the 12 merging crashes were due to drivers failing to give way. 

The lane change crashes do not show a pattern, although five of the 12 drivers misjudged the speed, 

distance or size of the vehicles involved. 

4.12 Travel Times 

4.12.1 Waka Kotahi Analysis 

Travel times were extracted from the Waka Kotahi GPS database and analysed by Waka Kotahi staff.  

Three separate routes were extracted, by direction, and for both 2014 and 2018.  The data was 

extracted separately for school time and non-school time and by hour of the day.  Seasonal variation 

was also undertaken for travel times during the morning and evening commuter peaks.  When sample 

sizes are low, unusual results can occur. 

A full set of graphs is provided in Appendix F. 

Route 1 – SH1, Opawa to SH6 

The northbound travel times are fairly consistent throughout the day however they have increased 

between 2014 and 2018. 
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The southbound travel times show greater variation between the first and third quartiles and also have 

much longer travel times at 8:30 and 13:00 compared to the rest of the day. 

Route 2 – SH1, SH6 to Lybster Street 

The northbound travel times have significant delays at 17:00 of around 2.5 minutes.  The total travel 

time is over double the travel time for the rest of the day. 

The southbound travel times are fairly consistent  

Route 3 – SH6, SH1 to Springlands 

The eastbound travel times are fairly consistent for most of the day, but increase from 4 minutes to 

around 6 minutes between 15:30 and 17:00. 

The westbound travel times show similar patterns as the eastbound with delays occurring during the 

evening peak. 

4.12.2 Travel Time Variability 

The TomTom data that was provided by Waka Kotahi to estimate the number of trips that use SH1 but 

do not stop in Blenheim, was used to look at travel time variability.  The travel times are provided in 5 

percentile intervals. 

The travel times between the Wairau River and Riverlands has been reviewed.  The distance between 

the two points was 12.1 kilometeres. 

The 50 percentile travel times, by time of day is provided below 

Figure 39 50th Percentile Travel Time – SH1 

 

 

In the southbound direction, travel times are around 650 seconds between midnight and 6:00.  They 

then increase to 750 seconds by 7:00.  At 13:00 they have a small spike to 800 seconds and then 

slowly reduce back to 700 seconds. 

In the northbound direction, travel times are higher between midnight and 6:00 and remain at similar 

levels to the southbound direction.  However, between 13:00 and 18:00 they steadily increase to 850 

seconds before dropping again to travel times between 650 and 700 seconds. 

The northbound variability between 16:00 and 17:00 has been examined in more detail.  Figure 40 

shows the northbound and southbound travel times for both a typical period and a holiday period 

(Christmas).  The equivalent hourly flows for each period is also provided on the right.  The colours 

between the two graphs correspond. 
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Figure 40 SH1 Travel Time Variability 16:00 – 17:00    Hourly Flows 

  

 

Southbound flows over the Christmas holiday period does not vary much between 16:00 and 17:00, 

however northbound flows outside of holiday periods varies greatly, with travel times varying between 

680 seconds and 1150 seconds. 

Figure 41 shows the northbound travel time variability by hour of day between 14:00 and 19:00, 

together with the hourly flows.   

Figure 41 SH1 Northbound Travel Time Variability    Hourly Flows 

  

 

The most variability in the northbound direction occurs between 15:00 and 18:00.   

The speed in the northbound direction between 16:00 and 17:00 varies between 65 km/h and 38 km/h 

with an average of 54 km/h. 

The only intersections between Wairau River and Riverlands that can cause travel time variation are 

the three roundabouts at Nelson Street, Alfred Street and Redwood Street.  The remaining intersections 

all have priority on SH1. 
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The equivalent southbound variation is provided in Figure 35. 

Figure 42 SH1 Southbound Travel Time Variability    Hourly Flows 

  

The most variability in the southbound direction occurs between 13:00 and 14:00 when the flows are 

highest.   

4.13 Main North Line 

The Main North Line, sometimes referred to as part of the South Island Main Trunk Railway, is a railway 

line that runs north from Christchurch in New Zealand up the east coast of the South Island through 

Kaikoura and Blenheim to Picton. It is a major link in New Zealand's national rail network and offers a 

connection with roll-on roll-off ferries from Picton to Wellington. 

The line carries around 36 freight trains a week and tourist passenger trains.  The main passenger 

trains are listed below. 

Coastal Pacific Train 

From Blenheim, you can travel by train to Christchurch, Rangiora, Kaikoura or Picton on the Coastal 

Pacific train.  The train runs daily each morning from late September to late April.  The northbound train 

arrives in Blenheim at 12:43 and departs at 12:48.  The southbound train arrives at 14:41 and departs 

at 14:46. 

Marlborough Flyer 

The Marlborough flyer is a tourist steam train that operates on selected cruise ship days from Picton 

and on Super Sunday specials. 

Trips include: 

► Seddon and Kekerengu Excursions, departing Picton at 9:20 and arriving at Blenheim at 17:10 

► Shore Excursion, arriving in Blenheim at 11:20 and leaving Blenheim at 13:30 

► Super Sunday, departing Blenheim at 12:10 and arriving at 15:10. 

Blenheim Railway Station 

Blenheim Railway Station also hosts functions including art exhibitions, live music shows and breakfast 

specials. 
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5 Blenheim Bypass 

An eastern bypass of Blenheim has been discussed for many years particularly for freight and other 

vehicles that do not need to enter the town.  Several studies have been undertaken and these have 

been reviewed together with a review of latest traffic data. 

5.1 2004 Bypass Study 

Opus International Consultants undertook a feasibility study on a Blenheim Eastern Bypass in 

December 2004. 

Four main route options were investigated. Each option started in the north between Spring Creek and 

just south of Grovetown.  On the southern end, the options investigated re-joined SH1 between 

Hardings Road and Redwood Pass Road. The expected cost estimates ranged between $42 million 

and $80 million. 

No specific surveys were undertaken to determine the number of vehicles that would be attracted to a 

bypass, and a series of scenarios were developed based on 30, 50, 60 and 70 percent of traffic using 

the bypass.  The highest benefit cost ratio was achieved for Option 4 using a growth rate of 4.0 percent 

per annum with 70 percent traffic on the bypass.  The resulting benefit cost ratio was 1.3.  In 2004, a 

project required a benefit cost ratio to be above 4 in order to get funding. 

The 2004 study recommended that if the project was to proceed, then an appropriate traffic study 

should be undertaken to determine the percentage of traffic that could reasonably be expected to use 

the bypass. 

5.2 2009 Bypass Study 

In 2009 GHD undertook the Wairau Plains Transport Study.  As part of the study a transport model was 

built in the software platform Saturn, and a bypass was further reviewed. 

The study noted that in Ward, the traffic volumes were only 23 percent of the volumes on SH1 at Park 

Terrace. 

Four alternative bypass options were reviewed as part of this investigation, as shown in Figure 43. 

Figure 43 2009 Bypass Options 

Short Bypass      Long Bypass      Short Bypass with Connections     Internal Bypass 
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The estimated 2026 flows for each option are presented in Table 31. 

Table 31 Estimated Bypass Flows (2026) 

 Morning Peak Evening Peak Daily Flow 

Short Bypass 460 640 5,460 

Long Bypass 290 390 3,400 

Short Connected Bypass 640 1060 8,540 

Internal Bypass 950 1290 11,200 

 

A preliminary BCR was undertaken for the options and the highest BCR was 1.5 for the “Internal 

Bypass”. 

As shown in Figure 12, there are around 24,500 vehicles on SH1 between Nelson Street and Redwood 

Street.  A reduction of 5,500 vehicles from this flow (under the short bypass option) would still leave 

19,000 vehicles on this part of the State Highway, which is more than the volume of traffic presently on 

SH1 between Budge Street and Nelson Street.  This reduction in traffic will improve the roundabout 

performance and reduce the delays at side roads on SH1, although a growth rate of 1.5 percent per 

annum would see the flows return to 2020 levels by 2040. 

5.3 2019 Bypass Review 

In order to estimate the number of trips that use SH1 but do not stop in Blenheim, analysis was 

undertaken using TomTom data collected by Waka Kotahi. 

5.3.1 Methodology 

Waka Kotahi has access to TomTom data, which follows vehicles along a route.  Waka Kotahi uses this 

data for speed analysis.  By carefully examining the data, the number of vehicles along a route can be 

estimated.  By reviewing the total number of vehicles that were observed between two points, say Point 

A and Point B, and then comparing this to the total vehicles observed between two other points, say 

Point A and Point C, we can estimate the number of vehicles that stopped or deviated off that route 

between Point B and Point C.  This methodology was used in a study of through traffic in Levin, which 

showed that 40 percent of the traffic in Levin was not stopping in Levin. 

As only a sample is observed, the data needs to be factored to actual counts and this is undertaken by 

having a pair of points on either side of the Waka Kotahi count sites.  This was done by hour of day and 

day of week. 

Figure 44 shows the sites used in the TomTom analysis (blue circles).  Duplicate sites are adjacent to 

the Waka Kotahi traffic count sites (black stars) as these have been used for expanding the data as the 

TomTom data is only a sample. 
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Figure 44 Location of TomTom Sites 

 

Data has been collected for a 12-month period being August 2018 to July 2019.  January and 

December were excluded from the sample due to the Christmas holiday period potentially skewing the 

results.  A separate analysis was undertaken for the Christmas period being 21 December 2018 to 6 

January 2019. 

Due to unusual matches, two intermediate stops were placed on SH1 between Koromiko and Opawa.  

The sites at Para and the Wairau River bridge confirmed that the analysis was correct, but that there is 

a high percentage of local trips occurring at the Koromiko traffic count site, in addition to a lot of travel 

between Picton and Koromiko. 

5.3.2 Analysis Results 

Table 24 shows the results of the analysis.  Only 285 vehicles per day travel directly between Koromiko 

and Smiths Overbridge on a typical weekday.  On a Saturday the number reduces to 240, and 225 on a 

Sunday.  During the Christmas period, the number of direct movements a day is higher, at 390. 

These flows are much lower than the desk top studies undertaken in 2004 and 2009. 

Smiths Overbridge 
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The number of vehicles travelling between Para, Wairau River bridge and Riverlands is greater, and 

has been tabulated below: 

Table 32 Daily Through Traffic in Blenheim 

Route Typical 
Weekday 

Saturday Sunday Christmas 
Period 

Koromiko to Opawa 2083 1739 1626 2295 

Koromiko to Riverlands 455 355 349 491 

Koromiko to Smiths Overbridge 285 240 225 320 

Koromiko to Rapaura (SH62) 819 711 656 1384 

Koromiko to Kaituna (SH6) 306 264 255 620 

Koromiko to Wairau Valley (SH63) 28 18 21 29 

Para to Riverlands 495 385 380 580 

Wairau River to Riverlands 680 535 515 820 

The traffic that is seen at Koromiko and continues to Opawa is only around 2,000 vehicles per day, 

despite the daily traffic volume at Koromiko being 6,250.  A further 800 vehicles turn into SH62.  The 

majority of the vehicles that do reach Blenheim, do not pass through it, with only 285 reaching Smiths 

Overbridge.  As the count station is at the northern end of Koromiko and includes local traffic the 

amount of vehicles going beyond Blenheim is low.   

The volume of vehicles on SH1 travelling between Koromiko and Smiths Overbridge is estimated to be 

only 285 vehicles on a typical weekday, and 320 a day during the Christmas holiday period.  On a 

Saturday and Sunday, it reduces to 240 and 225 vehicles a day respectively.  These traffic volumes are 

too low to consider a bypass. 

Consideration to a shorter bypass, between the Wairau River to Riverlands has been considered, but 

as can be seen from Table 32, the daily traffic volumes between these two points are still less than 

1,000 vehicles a day.  The flows are also much lower than the previous studies undertaken in 2004 and 

2009, which did not use survey data. 

The flows that may be attracted to a bypass represents around 4.6 percent of the traffic at Koromiko 

and only 2.5 percent of the traffic at Park Terrace.  The highest flow, between Wairau River and 

Riverlands, represents around 8 percent of the flow at Riverlands (680/8,600). 

A reduction in flow of 680 vehicles a day from SH1 in the urban area of Blenheim would not be 

significant, and would be replaced by natural growth within a few years. 
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5.3.3 Travel Patterns 

Figure 45 shows the two-way daily travel patterns around the district.  The black lines show the traffic 

entering Blenheim.  The two red lines represent the direct traffic travelling through Blenheim, and the 

Jade lines show the internal traffic.   

Figure 45 Daily Local and Through Traffic Volumes Around Blenheim 

 

 

Figure 45 shows that the daily volume of traffic on a bypass between Koromiko and Smiths Overbridge 

would be around 285 however the daily volume of traffic on a bypass between Wairau River and 

Riverlands is 285+395 = 680.  The daily traffic flow on SH1 in central Blenheim is higher than 7,200, as 

it also includes some of the flow that is entering Blenheim as there is an overlap between pure internal 

trips and external to internal. 
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6 Network Performance 

6.1 Level of Service 

The term Level of Service is provided to characterise operational conditions within a traffic stream and 

their perception by motorists and passengers.  Six Levels of Service (LOS) are defined with A 

representing the highest level, and F the worst.  As traffic volumes increase, the level of service 

decreases.  For most design or planning purposes, service flow rates D or C are usually used.   

Intersection levels of service based on the Highway Capacity Manual is provided below: 

Table 33 Level of Service - Intersection Delay 

Level of 

Service 
Description 

Signals and 

Roundabouts 
Priority Controlled 

A Free-flowing <10 <10 

B Reasonably unimpeded 11 – 20 11 - 15 

C Stable flow 21 – 35 16 - 25 

D Unsettled 36 – 55 26 - 35 

E Significant delays 56 – 80 36 - 50 

F Unacceptable  >80 >50 

Urban traffic congestion is primarily a result of intersection delay.  The difference in travel time between 

peak periods and non peak periods is due to the increased pressure at intersections. 

6.2 Mid-Block Capacity 

Capacity is defined by the Highway Capacity Manual as the maximum hourly rate at which persons or 

vehicles can be reasonably expected to traverse a point or a uniform segment of a lane or roadway 

during a given time period under prevailing roadway, traffic and control conditions.  As such the 

capacity changes not only with the physical layout of a road, but also driver behaviour.  Generally 

capacity calculations use a base capacity of 1,800 and reduce this based on lane width and shoulder 

width. 

Table 6.2 of the Transit New Zealand State Highway Geometric Design Manual summaries the 

reduction in lane capacity based on the effects of reduced lane widths and shoulder widths.  This has 

been repeated in Table 28. 

Table 34: Percent of Base Capacity 

 3.5 m Lane 3.3 m Lane 3.0 m Lane 2.7 m Lane 

1.8 m Shoulder 100 93 84 70 

1.2 m Shoulder 92 85 77 65 

0.6 m Shoulder 81 75 66 57 

0 m Shoulder 70 65 58 49 

 

A 3.0 metre wide lane with no shoulders has a capacity of around 58 percent of a 3.5 metre lane with 

1.8 metre shoulders. 
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The existing Opawa bridge has a lane width of around 2.9 m and no shoulders, reducing the capacity to 

around 1000 vehicles per hour.  The new that is under construction bridge has wider lanes and the 

capacity of the bridge will therefore be increased. 

The lane widths at various other locations on SH1 are provided in Appendix G. 

6.3 Intersection Delay 

The average delay to motorists at an intersection is a key factor in determining whether an intersection 

requires upgrading or altering.  In some areas, high intersection delays are acceptable as a means of 

reducing through trips.  A tiered level of acceptable delays therefore needs to be established.  

Furthermore, peak delays over a short amount of time does not warrant additional lanes at an 

intersection if the intersection is going to be well within capacity for the remainder of the day.  The 

following levels of delay can be used as a guide before improvements are required. 

Table 35 Road Classification Intersection Delay 

Road Classification Acceptable Delay 

Arterial Streets 25 seconds per vehicle for all approaches for a continuous 2 hour period 

Collector Roads 30 seconds per vehicle for all approaches for a continuous 2 hour period 

Local Roads 40 seconds per vehicle for all approaches for a continuous 2 hour period 

 

Peak delays could be up to 50% higher over a 10 to 15 minute period. 

As an approximate guide, the practical level of service for intersections controlled by a give way or stop 

sign is shown below.  As the main road flow increases, the maximum flow on the side road decreases 

to ensure a level of service of C remains.  The table is for a two lane road.   

Table 36 Priority Controlled Intersection  Flows – LOS C 

 Two way Maximum Flows 

Main Road Volume 400 500 650 

Side Road Volume 250 200 100 

 

Detailed analysis is required to accurately estimate the level of service at an intersection. 

6.4 Simplified Highway Capacity Calculation 

The US Department of Transportation published the Simplified Highway Capacity Calculation Method 

for the Highway Performance Monitoring System2.  While the document focusses on highways and rural 

roads, Appendix A of the document has a rough guide to the level of service for alternative daily traffic 

volumes for alternative road types.  The Service volumes are the maximum values that can be 

maintained within the level of service range. 

The stop sign controlled highway generalised service volume table for urban roads is repeated in Table 

37. 

                                                   

 

2 https://www.fhwa.dot.gov/policyinformation/pubs/pl18003/hpms_cap.pdf 

https://www.fhwa.dot.gov/policyinformation/pubs/pl18003/hpms_cap.pdf
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Table 37 Stop Sign Level of Service (Daily Flow) 

Road Type LOS B LOS C LOS D LOS E 

Principle Arterial 5,200 8,500 9,800 10,900 

Minor Arterial 1,900 5,200 6,400 7,400 

Collector - 2,800 4,000 4,800 

 

As can be seen, when the traffic volume on a principle arterial road exceeds 9,800 the road goes from 

LOS D to LOS E at stop sign locations. 

There are no tables for roundabout controlled urban roads, but there are for signalised urban roads and 

the level of service varies by percent green time encountered.  Flows less than those tables are flows 

that are within the appropriate LOS band.  For example, a flow of 11,500 with 30 percent green time will 

be LOS D as it exceeds the LOS C cut off of 10,800. 

Table 38 Signalised Level of Service (Daily Flow, 2 Lane Road) 

Percent Green Time LOS B LOS C LOS D LOS E 

30 9,000 10,800 12,000 13,700 

35 10,900 12,800 14,200 16,200 

40 12,800 14,900 16,400 18,700 

45 14,600 16,900 18,500 21,100 

50 16,500 18,900 20,700 23,600 

55 18,400 20,900 22,900 26,000 

60 20,300 22,900 25,100 28,500 

65 22,200 25,000 27,300 31,000 

70 24,100 27,000 29,500 33,500 

75 26,000 29,100 31,700 36,000 

 

Table 39 Signalised Level of Service (Daily Flow, 4 Lane Road) 

Percent Green Time LOS B LOS C LOS D LOS E 

30 20,200 22,400 24,500 27,900 

35 23,900 36,500 28,800 32,800 

40 27,400 30,600 33,300 37,800 

45 31,100 34,500 37,600 42,700 

50 35,700 38,500 41,900 47,600 

55 38,400 42,600 46,300 52,500 

60 42,100 46,600 50,700 57,400 

65 45,900 50,700 55,100 62,300 

70 49,600 54,700 59,500 67,300 

75 53,400 58,800 63,900 72,300 
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It should be stressed that the values in Table 37 to Table 39 are guidelines only 

The approximate green time can be estimated at a roundabout by looking at the percentage of flow that 

is conflicting at each approach.  The percentage of green time for each approach at the three 

roundabouts has been estimated by comparing the approach traffic volume with the conflicting traffic 

volume for each approach.  This has been undertaken for a four hour period, based on the intersection 

turning counts reported in Section 4.4. 

The approximate percentage green time for each roundabout approach has been tabulated in Table 40 

to Table 42. 

The approximate approach ADT has been estimated by multiplying the approach flow by 6.6.  The flows 

in red are reaching the LOS D threshold in Table 38 based on the percentage of green time. 

Table 40 Percentage Green Time, SH1 – Nelson Street 

Approach 4 hr Flow Conflict Flow Percent Green 2019 ADT +10% ADT 

SH1 Southbound 2374 1678 60%  15,750   17,500  

Dillons Point Rd 649 3463 15%   4,250    4,500  

SH1 Northbound 3532 718 85%  23,500   26,000  

SH6  1633 2916 35%  10,750   12,000  

 

Table 41 Percentage Green Time, SH1 – Alfred Street 

Approach 4 hr Flow Conflict Flow Percent Green 2019 ADT +10% ADT 

SH1 Southbound 3266 489 85%  21,750   24,000  

Horton St 134 3545 5%   1,000    1,000  

SH1 Northbound 3631 338 90%  24,250   26,500  

Alfred St 642 3678 15%   4,250    4,500  

 

Table 42 Percentage Green Time, SH1 – Redwood Street 

Approach 4 hr Flow Conflict Flow Percent Green 2019 ADT +10% ADT 

SH1 Southbound 3431 1169 75%  22,750   25,000  

Park Terrace 409 4259 10%   2,750    3,000  

SH1 Northbound 2733 2275 55%  18,250   20,000  

Redwood St 1972 2807 40%  13,000   14,500  

Main Street  1406 3381 30%   9,250   10,500  

 

It should be stressed that the values in Table 37 to Table 39 are guidelines only and are for daily 

averages and fluctuations in traffic flow will change the results.  Specific analysis should be undertaken. 
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7 Existing Intersection Performance 

The roundabouts on SH1 have been analysed using Sidra.  Sidra is software package that analyses 

standalone intersections.  While the latest version can form networks with signalised intersections, this 

functionality has not been used for this project. 

The intersection models are based on the existing lane layouts.  The default environmental factor of 1.0 

has been increased to 1.2 due to Sidra generally under reporting delays at roundabouts, thus providing 

for a more robust assessment. 

Videos of the intersections that were recorded during the vehicle counts summarised in Section 4.4 

have been used to assist with calibration of the models. 

The “95 percentile queue” is the queue length which is exceeded only five percent of the time, i.e. 95 

percent of the time the queue is less than this value.  It is generally used for intersection performance 

reporting as occasionally the maximum queue is significantly longer than the 95 percentile, but occurs 

so infrequently that it can distort the results. 

7.1 SH1 – Nelson Street 

The model layout for the SH1 – Nelson Street intersection is shown in Figure 37. 

Figure 46 Nelson Street Intersection Model Layout - Existing 

 

The modelled intersection performance for the 2019 morning and evening commuter peak periods are 

summarised in Table 29. 

Table 43 2019 Intersection Performance, Nelson Street 

Approach 

AM Peak PM Peak 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

South 7.3 40 A 9.2 90 A 

East 20.5 16 C 17.1 15 B 

North 34.2 165 C 23.4 125 C 

West 19.5 55 B 31.6 70 C 

Total 19.4 165 B 17.7 125 B 
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Despite some long queue lengths, the model reports that the intersection performs well, at level of 

service B. 

Table 22 showed that the while the traffic growth on SH1 has averaged 1.1 percent per annum since 

2000, over recent years the growth has been 2.5 percent per annum.  It is not known for how long these 

growth rates will continue as traffic growth is generally related to the GDP, however it is not 

unreasonable to think that the traffic flows might be 10 percent higher within 5 years.  With a uniform 

growth of 10 percent, the intersection performance will be as summarised in Table 44. 

Table 44 Future Intersection Performance, Nelson Street (2019 + 10%) 

Approach 

AM Peak PM Peak 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

South 7.5 45 A 12.5 145 B 

East 23.4 20 C 19.7 20 B 

North 113.7 450 F 51.0 260 E 

West 27.2 85 C 97.8 220 F 

Total 45.5 450 D 38.7 260 D 

 

Adding 10 percent traffic onto the intersection turning flows results in increased delays on the northern 

approach in both the morning and evening peak, and increased delays on the western approach in the 

evening peak. 

7.2 SH1 – Alfred Street 

The model layout for the SH1 – Alfred Street intersection is shown in Figure 38. 

Figure 47 Alfred Street Intersection Model Layout - Existing 
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The modelled intersection performance for the morning and evening commuter peak periods are 

summarised below. 

Table 45 2019 Intersection Performance, Alfred Street 

Approach 

AM Peak PM Peak 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

South 5.7 50 A 6.1 90 A 

East 18.7 5 B 16.7 10 B 

North 8.0 105 A 6.9 70 A 

West 13.6 9 B 18.8 20 B 

Total 7.6 105 A 7.8 90 A 

 

The model reports that the intersection generally performs well, however observations show that from 

time to time during the evening peak southbound right turning vehicles cause significant queuing to 

northbound vehicles as they need to give way to this movement.   

The intersection has been assessed with a uniform growth of 10 percent, the intersection performance 

will be as summarised in Table 46. 

Table 46 Future Intersection Performance, Alfred Street (2019 + 10%) 

Approach 

AM Peak PM Peak 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

South 5.9 70 A 6.8 135 A 

East 22.8 10 C 19.3 15 B 

North 14.5 205 B 9.3 110 A 

West 15.0 10 B 28.0 30 C 

Total 11.0 205 B 10.0 135 B 

 

Adding 10 percent traffic onto the intersection turning flows results in acceptable average hourly 

intersection performance, but in the peak of the evening peak, the average delay on the southern 

approach is over 2 minutes.  

Flow Variations 

As discussed earlier in this report, observations show that from time to time during the evening peak 

southbound right turning vehicles cause significant queuing to northbound vehicles as they need to give 

way to this movement. 

The peak 15-minute time period was analysed and the resulting intersection performance is shown in 

Table 47. 
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Table 47 2019 Intersection Performance, Alfred Street – PM Peak 

Approach 

PM Peak, one hour flows PM Peak, peak flows 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

South 6.1 90 A 33.7 415 C 

East 16.7 10 B 17.8 10 B 

North 6.9 70 A 8.6 90 A 

West 25.4 25 C 28.3 30 C 

Total 8.4 90 A 23.5 415 C 

 

As can be seen, the peak 15-minute period has the greatest effect on the southern approach, which 

reflects observations. 

7.3 SH1 - Redwood Street 

The model layout for the SH1 – Redwood Street intersection is shown below.  It should be noted that 

while the intersection is oval shaped, the model graphics always shows a roundabout as being circular.  

The island diameter opposite each approach is shown in the green central island.  It should also be 

noted that the model is not capable of replicating the railway lines, and alternative lane configurations 

were used to replicate the transition circulating lane, however this made no impact to the model results. 

Figure 48 Redwood Street Intersection Model Layout - Existing 

 

The modelled intersection performance for the morning and evening commuter peak periods are 

summarised in Table 48. 
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Table 48 2019 Intersection Performance, Redwood Street 

Approach 

AM Peak PM Peak 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

South 7.9 25 A 10.8 35 B 

East 15.8 40 B 42.6 165 D 

North East 13.7 10 B 15.0 15 B 

North 6.4 35 A 7.3 30 A 

West 13.4 20 B 28.6 50 C 

Total 10.2 40 B 22.4 165 C 

 

Despite some long queue lengths, the model reports that the intersection performs well, at level of 

service B in the morning and C in the evening.  The worst approach is the eastern approach in both the 

morning and evening peak, with a level of service D in the evening peak period. 

The intersection has been assessed with a uniform growth of 10 percent, the intersection performance 

will be as summarised in Table 49. 

Table 49 Future Intersection Performance, Redwood Street (2019 + 10%) 

Approach 

AM Peak PM Peak 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

South 8.8 30 A 12.3 45 B 

East 20.2 60 C 142.9 510 F 

North East 14.6 10 B 16.6 20 B 

North 7.4 45 A 8.6 40 A 

West 17.0 30 B 50.1 80 E 

Total 12.3 60 B 57.3 510 E 

 

Adding 10 percent traffic onto the intersection turning flows results in increased delays on the eastern 

and the western approach in the evening peak. 

Flow Variations 

As shown in Section 4.4.4, there is little variation in total flows in the intersection over the evening peak 

hour, however there is variation in individual movements.  For example, the movement between Park 

Terrace and SH1 north for most 15 minute intervals is zero, however between 16:30 and 16:45 it is 38 

vehicles.  Similarly, there is a very high right turn from SH1 east to SH1 north between 15:30 and 15:45 

compared to the other time periods. 

A sensitivity test has been undertaken to look at the delay variations during the evening peak period.  

This has been completed in 15-minute flow periods where high variations in flows on individual 

movements are observed, and compared to the hourly average.  The analysis is summarised in Table 

50. 
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Table 50 Sensitivity Test, 2019 Intersection Performance, Redwood Street 

Approach 
Average Delay (sec/veh) 

16:00 – 17:00 15:30 - 15:45 16:00 – 16:15 16:30 - 16:45 

South 10.8 9.9 11.1 10.8 

East 42.6 141.5 48.2 21.3 

North East 15.0 13.6 13.5 16.5 

North 7.3 8.6 7.1 6.4 

West 28.6 26.0 38.9 51.5 

Total 22.4 52.1 27.3 19.2 

 

Table 50 shows that while the average delay at the intersection for each approach between 16:00 and 

17:00 does not exceed 43 seconds, individual 15 minute time slices have delays that can reach over 2 

minutes.  These changes are based on slight variations in flow and variations therefore in conflict at the 

approaches of the intersection. 

7.4 SH1 – Dodson Street 

The model layout for the SH1 – Dodson Street intersection is shown in Figure 49. 

Figure 49 Dodson Street Intersection Model Layout - Existing 

 

The modelled intersection performance for the 2019 morning and evening commuter peak periods are 

summarised in Table 51. 

Table 51 2019 Intersection Performance, Dodson Street 

Approach / 

Movement 

AM Peak PM Peak 

Average Delay 

(sec/veh) 

95% Queue 

(m) 

Level of 

Service 

Average Delay 

(sec/veh) 

95% Queue 

(m) 

Level of 

Service 

South Right 7.1 0.0 A 6.7 0.0 A 

East 12.7 0.2 B 19.3 0.3 C 

North Right 6.4 0.1 A 8.9 0.3 A 

West 18.2 19.0 C 21.2 9.9 D 
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In the evening peak, the level of service on the western approach for the right turn is LOS E with 

associated average delay per vehicle of 36.8 seconds per vehicle.  The peak 15 minute delay will be 

higher than this. 

District Plan Change PC64 – PC71 allows for more residential growth in northern Blenheim.  Four of the 

growth areas have direct access onto Old Renwick Road which feeds into Lansdowne Road and 

Dodson Street.  These growth areas could add additional pressure on this intersection in the future. 

The intersection has been assessed with a uniform growth of 10 percent, the future intersection 

performance is summarised in Table 52. 

Table 52 Future Intersection Performance, Dodson Street (2019 + 10%) 

Approach / 

Movement 

AM Peak PM Peak 

Average Delay 

(sec/veh) 

95% Queue 

(m) 

Level of 

Service 

Average Delay 

(sec/veh) 

95% Queue 

(m) 

Level of 

Service 

South Right 7.3 0.0 A 6.9 0.0 A 

East 14.3 0.2 B 23.6 0.4 C 

North Right 6.5 0.1 A 9.6 0.3 A 

West 27.6 30.7 D 45.5 14.8 E 

 

Adding 10 percent traffic onto the intersection turning flows increases the level of service in the evening 

peak from LOS D to LOS E, furthermore the right turn level of service on the western approach is 

LOS F with an associated average delay per vehicle of 54.4 seconds per vehicle. 

Traffic presently utilises the gaps in traffic flow that occurs when a large vehicle gives way to another 

large vehicle on the bridge, and while these gaps will be removed when the new, wider bridge is 

constructed, it is not considered that there will be a significant change in level of service for the Dodson 

Street traffic. 

7.5 SH1 – Budge Street 

The model layout for the SH1 – Budge Street intersection is shown in Figure 50. 

Figure 50 Budge Street Intersection Model Layout - Existing 
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The eastern approach left turn movement does not have a give way sign and traffic merges with the 

southbound state highway flow. 

The modelled intersection performance for the 2019 morning and evening commuter peak periods are 

summarised in Table 53. 

Table 53 2019 Intersection Performance, Budge Street 

Approach / 

Movement 

AM Peak PM Peak 

Average Delay 

(sec/veh) 

95% Queue 

(m) 

Level of 

Service 

Average Delay 

(sec/veh) 

95% Queue 

(m) 

Level of 

Service 

South Right 8.4 3.0 A 7.5 7.5 A 

East Right 31.1 17.8 D 61.1 7.9 F 

North Right 6.0 0.1 A 9.3 0.2 A 

West 26.8 11.2 D 87.5 15.8 F 

 

The high traffic flow on SH1 results in a level of service on the right turns on Budge Street being LOS D 

in the morning peak and LOS F in the evening peak. 

The intersection has been assessed with a uniform growth of 10 percent, the future intersection 

performance is summarised in Table 54. 

Table 54 Future Intersection Performance, Budge Street (2019 + 10%) 

Approach / 

Movement 

AM Peak PM Peak 

Average Delay 

(sec/veh) 

95% Queue 

(m) 

Level of 

Service 

Average Delay 

(sec/veh) 

95% Queue 

(m) 

Level of 

Service 

South Right 8.9 3.5 A 7.8 8.8 A 

East Right 50.2 28.0 F 102.9 12.6 F 

North Right 6.0 0.1 A 10.2 0.2 B 

West 39.1 16.8 E 261.0 46.2 F 

 

Adding 10 percent traffic onto the intersection turning flows results the morning peak right turns on 

Budge Street also having a LOS F. 

The 600 residential properties relying on the eastern approach to the intersection has no alternative 

connection to the rest of the roading network and access issues here will be problematic in the future. 

7.6 Discussion 

Between the Opawa River Bridge and Lybster Street there are 13 priority controlled intersections.  Due 

to the high volume of traffic on SH1, the level of service is low for side road traffic at these intersections.  

Consequently, some of the traffic appears to be using the three roundabouts at Nelson, Alfred and 

Redwood Street to gain access to SH1.  However, network constraints make this difficult at some 

locations due to a lack of alternative routes. This is placing continued pressure and delays on the side 

roads of SH1.  

The intersection analysis generally showed that the average one hour flows can readily be 

accommodated by the existing intersections.  However, the peak 15 minute flows begin to cause delays 

and associated queueing, particularly northbound in the evening peak.  An increase in traffic volumes of 

10 percent, applied uniformly on all approaches and turning movements, results in significant delays at 
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the three roundabouts.  It is therefore highly likely that these intersections will be under increasing strain 

within 5 to 10 years. 

The intersection analysis also shows that there will be access issues with residential areas in northern 

Blenheim, particularly those relying on Budge Street east to access the east of the road network. 
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8 Mitigation 

Section 7 assessed the existing intersection performance of the key intersections along state highway 1 

within urban Blenheim.  When 10 percent additional traffic was added to the existing demands, the 

analysis showed that some of the intersections will experience increased delays that will reduce the 

accessibility of various land use activities, including access to the central commercial area. 

Consideration has been given to both short term and long term improvements that would improve 

access.  The short term improvements can be implemented readily and are considered to be cost 

effective, however some improvements will not alleviate access issues beyond the next few years due 

to natural growth.  The long term improvements will improve access issues that are likely to occur within 

5 to 10 years’ time. 

A review of safety issues has not been undertaken. 

Any investment that is made will need to align with the Government Policy Statement priorities 

8.1 Short Term Improvements 

8.1.1 SH1 – Alfred Street 

As discussed in Section 7.2, long queues form on the southern approach of the Alfred Street 

roundabout during the evening peak when there is a high number of right turns. 

Providing two through lanes on the southern approach has been analysed to determine if this will 

reduce the queues on the southern approach.   

Figure 42 shows the three options that were analysed. 

Figure 51 Alfred Street Intersection Model Layout – Alternative Layout 

Layout 1           Layout 2    Layout 3 

   

Layout 1 allows for two through lanes from the southern approach, which will merge into a single lane 

35 metres north of the roundabout.  All other lanes are the same 

Layout 2 is based on Layout 1 with increased short lanes for northbound vehicles on the northern and 

southern approaches from 35 meters to 60 metres. 

Consideration was also given to the narrow lanes on the western approach, and if they could be 

reduced to a single, wide lane.  Layout 3 is based on Layout 1 with only a single lane on the western 

approach. 
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The key results are summarised in Table 34. 

Table 55 Sidra Results 

 One Hour Flows Peak 15 Minute Flows 

 Existing Layout 
1 

Layout 
2 

Layout 
3 

Existing Layout 
1 

Layout 
2 

Layout 
3 

South app queue 
(m) 

92 68 60 68 414 347 104 347 

Change to existing  -26% -35% -26%  -16% -75% -16% 

South app delay 
(sec/veh) 

6.1 5.8 5.8 5.8 33.7 27.1 7.5 27.1 

Change to existing  -5% -5% -5%  -20% -78% -20% 

West app delay 
(sec/veh) 

14.5 14.0 14.0 15.7 28.3 15.9 15.5 21.3 

Change to existing  -3% -3% +8%  -44% -45% -25% 

Total Travel Time 
(veh-hr/hr) 

43.7 43.0 42.9 43.1 57.2 54.2 48.0 54.5 

 

While adding a second lane reduces the queues length and delays, adding a second lane and 

increasing the short lane lengths from 35m to 60m has a much greater effect.  A second through lane 

also reduces the delay on the western approach as the number of gaps increases if multiple vehicles 

can leave the southern approach at the same time. 

Reducing the western approach from two lanes to one lanes increases the delay on this approach.  

When the delays are low, the increase is marginal and within acceptable limits.  When the delays are 

high (peak periods) the increase in delay is off set by the decrease due to two through lanes on the 

southern approach and overall there is a benefit. 

An additional northbound lane will require a small amount of land (or reduced footpath width) and the 

relocation of some traffic islands, as shown below 

Figure 52 Alternative Layout for Alfred Street Roundabout 
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The red hatched areas identified in Figure 43, show traffic islands and kerbs that will require adjusting. 

The estimated travel time savings, in monetary terms, has been estimated by using the travel for time 

values in the Waka Kotahi Economic Evaluation Manual together with the travel time savings that will 

occur with the alternative layouts.  These are summarised in Table 56. 

As no turning count data is available for the interpeak period, the benefits have assumed to be the 

same for the interpeak period as the morning peak.  This is conservative as the average bothways 

flows in the interpeak period are greater than the morning peak. 

Table 56 2019 Travel Time Savings 

Time Period 

Time 

Periods 

per day 

Days 

per 

year 

$      

per 

hour 

Travel Time Savings     

(veh-hr/hr) 

Travel Time Savings          

($ per year) 

Layout 2 Layout 3 Layout 2 Layout 3 

AM 1.3 245 28.52 0.10 0.10 908 908 

Interpeak 9.9 365 30.42 0.10 0.10 10,937 10,937 

PM shoulder 1.0 245 28.13 0.36 0.29 2,481 1,998 

PM peak 0.5 245 28.83 9.68 2.68 34,187 9,465 

Daily      48,513 23,309 

 

The approximate annual cost savings, in monetary terms, is between $23,000 and $48,000 per year.  If 

the construction cost was $500,000 the resulting benefit cost ration would be over 5, showing that this 

is a very worthwhile project. 

It is recommended to provide two northbound through lanes at the intersection, similar to the layout in 

Figure 52. 

8.1.2 SH1 - Redwood Street 

As discussed in Section 7.3, during peak periods within the evening peak, there is queuing back within 

the intersection. 

Not being able to leave a roundabout is normally due to a downstream issue, such as queueing from 

another intersection, or parking and driveway movements causing vehicles to slow.  However, between 

the Redwood Street intersection and the Alfred Street intersection in the northbound direction, there is 

no on street parking, and only a single driveway, 65 metres south of Alfred Street.   

Viewing the video that was recorded during the turn count surveys, it could be seen that on several 

occasions in the evening peak, vehicles would slow on the circulation lane, due to not being able to exit 

the roundabout to the north.  This can be seen in the screenshot in Figure 53. 
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Figure 53 Queuing from Northern Exit from Redwood Street Roundabout 

 

Possible reasons for the queuing are discussed below. 

Reduction in Carriageway Width 

Table 34 shows the effects of lane width on the capacity of a road.  Appendix G shows that the lane 

width at the exit to the Redwood Street roundabout is only 3.14 meters and excluding the Opawa River 

Bridge, is the narrowest lane width on SH1 through Blenheim. 

Lane widths have been measured using the measuring tool in the Council’s Smart Map aerial 

photography.  This shows that the northbound lane width on SH1 is 4.1 metres immediately upon 

existing the roundabout and reduces to 3.1 metres at the end of the approach island on the roundabout 

exit.  The lane change width from 4.1 metres to 3.1 metres occurs over a distance of only 37 metres.   

The capacity of the exit of the Redwood Street roundabout is estimate to be 1170 vehicles per hour.  

Between 4:30 and 4:45 the turning movement survey showed that there was an equivalent demand 

here of 1,150 vehicles per hour. 

The reduction in the lane width and associated reduction in capacity can result in changes to driver 

behaviours and shock waves in a congestion network. 

Bridge Abutment 

As vehicles exit the roundabout, there is an increase in gradient, which can slow vehicles down. 

The Marlborough Smart Map tool provides elevation data.  It shows that the elevation of SH1 at the 

roundabout increases from 4.18 to 4.59 within the length of the exit island, a distance of 46 m.  This can 

be seen in Figure 54. 



SH1, Blenheim 

Investigation report 

 

Page 63 of 91 

 

Figure 54 Smart Map Elevation Profile 

 

Effects of Shading 

In the evening peak, when the queuing back forms, the sun is setting in the west.  Northbound drivers 

on SH1 prior to the Redwood Street roundabout are in bright sunshine, however a hedge along the 

western exit of the roundabout places the exit road in shade in the evening and the sudden change in 

light could be a factor as drivers adjust their eyes to the different conditions and also can react with 

pressure to the brakes as they can no longer easily see the car in front of them.  Sudden braking will 

send shock waves in a congested network.  The effect of this can be seen in Figure 55. 

Figure 55 Light Conditions at Northern Exit from Redwood Street Roundabout 

 

Summary 

The combination of a change in grade from the bridge abutment, the narrowing of the lane and the 

change in light conditions all contribute to the downstream queuing at this intersection.  While the first 

can not be altered, the latter two can and it is recommended to trim the hedge and reduce the length of 

the traffic island. 
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8.1.3 SH1 – Budge Street 

The 600 residential properties relying on the eastern approach to the intersection has no alternative 

connection to the rest of the roading network and access issues here will be problematic in the future. 

A 15 m diameter roundabout at this intersection has been assessed.  It is considered that if a 

roundabout was constructed here, some of the right turn flow at the Dodson Street intersection would 

transfer to Budge Street.  For the purpose of this analysis, a conservative value of 80 percent of the 

right turn flow will transfer.   

The model layout for the SH1 – Budge Street intersection is shown in Figure 56. 

Figure 56 Budge Street Intersection Model Layout - Roundabout 

 

The roundabout intersection has been assessed with a uniform growth of 10 percent, the future 

intersection performance is summarised in Table 57. 

Table 57 Roundabout Intersection Performance, Budge Street (2019 + 10%) 

Approach  

AM Peak PM Peak 

Average Delay 

(sec/veh) 

95% Queue 

(m) 

Level of 

Service 

Average Delay 

(sec/veh) 

95% Queue 

(m) 

Level of 

Service 

South  7.0 14.4 A 6.3 142.7 A 

East  15.6 26.9 B 8.7 8.4 A 

North  17.0 107.3 B 13.6 56.2 B 

West 11.7 14.6 B 23.4 17.0 C 

Total 14.0 107.3 B 9.3 142.7 A 

 

Despite some long queue lengths, the model reports that the intersection performs well, at level of 

service LOS B in the morning and LOS A in the evening.   

Even with a 20 percent increase in traffic the level of service is LOS C in the morning and LOS B in the 

evening peak.  However, the western approach has a LOS D in the evening peak, partially due to the 

transfer of flow from Dodson Street.   

Consideration should be given to constructing a roundabout at the intersection of Budge Street and 

SH1.  The intersection layout of Lansdowne Street and Herbert Street may require reconfiguration also. 
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8.1.4 Reducing Side Friction 

Section 4.12.2 showed that between 8:00 and 9:00 the 50th percentile travel time northbound was 710 

seconds, and this increased to 809 seconds between 16:00 and 17:00, an increase of 99 seconds 

(15 percent).  However, the difference between the northbound delays at the three roundabouts 

between these two periods is only 30 seconds.  A significant amount of the increased travel time is 

therefore considered to be mid block travel time.  This is reflected in Figure 19, where the northbound 

flows on SH1 at Park Terrace is 30 percent higher in the evening peak than the morning peak flows.  

Some of the increased travel time will be as a result from parking manoeuvres being undertaken. 

Midblock capacities are effected by lane width and parking manoeuvres.  A study was undertaken in the 

United Kingdom on the effects of on street parking on traffic congestion3.  This showed that the average 

length of time to undertake a parallel park when a driver reverses into a carpark is 21.2 seconds while 

driving into a carpark in a forward direction only takes 7.7 seconds on average.  The study concludes 

that “these manoeuvres may be a contributory factor to causing temporary bottlenecks in the moving 

traffic which may result in causing operational problems such as congestion, delay and possible 

accidents” 

Consideration should be given to removing parking on SH1, particularly in high parking turn over areas.  

This could be undertaken using clearways between 15:00 and 18:00. 

8.2 Long Term Improvements 

Several long term improvements have been considered to improve access and circulation long term on 

the state highway network and local roads.  These long term improvements would require network wide 

analysis by Waka Kotahi which is outside of the scope of this study.  The long term improvements will 

also need to align with the Government Policy Statement priorities. 

The long term solutions in the following sections focus on improving the capacity of the road network, 

however alternative options are available such as mode shift and travel management plans.  The future 

may also see a larger proportion of the population working from home, reducing the number of vehicles 

on the road. 

8.2.1 Four Laning SH1 

As can be seen in Figure 12, the traffic volumes on SH1 between Nelson Street and Redwood Street 

are nearly double the traffic volumes on SH1 within the rest of the urban area of Blenheim.  As such the 

traffic volumes are on the threshold of what can be accommodated on a two lane section of road. 

Table 37 also shows that the level of service on a stop controlled road, like SH1, reaches an 

unacceptable level of service when traffic volumes exceed 9,800 vehicles per day.  Four laning will 

improve the traffic flow on SH1, but could require land purchase and could increase difficulty in exiting 

the side roads if they remain priority controlled. 

More detailed analysis is required to determine if this is the best long term solution for improving 

accessibility on SH1. 

8.2.2 Altered Intersection Control 

Table 37 and Section 4.4.7 suggests that vehicles could be having difficulty accessing SH1 and alter 

their routes to maximise the access provisions that are provided by the three roundabouts (Nelson 

Street, Alfred Street and Redwood Street).   

                                                   

 

3 https://www.researchgate.net/publication/46212892_On-street_parking_Effects_on_traffic_congestion 
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Additional roundabouts on SH1 could re-distribute the flows at the existing roundabouts, thereby 

reducing the demand on the side roads.  This in turn will reduce delays on SH1.  However additional 

delays for SH1 traffic will occur at the new intersection locations. 

It is not uncommon for intersection improvements to have dis-benefits for the first few years after a 

priority controlled intersection is converted to either a roundabout or signalised control.  Sometimes the 

benefits of reduced delays on the side roads never off set the dis-benefits of additional delays for the 

previously unconstrained approaches. 

More detailed analysis is required to determine if changing the form of intersection control will improve 

access arrangements within Blenheim. 

8.2.3 Improved North-South Routes 

Figure 23 shows that there is a high level of local demand in both the morning and evening peaks 

between Nelson Street and Sinclair Street in the north to Redwood and Main Street in the south.  Due 

to a lack of connections, local traffic is forced to use SH1 to connect between these two areas.   

A review of origin destination data is required to determine the exact movements of traffic to enable 

alternative options to be assessed.  Use of the 2018 census journey to work data would be useful in 

reviewing origin-destination patterns for work related trips to determine the vehicle patterns.  

Unfortunately, TomTom data is not useful for extracting matrix travel patterns. 

Any alternative route will require land purchase and the construction of one or more bridge.  Due to the 

high expenditure for this, it is important that this review be undertaken carefully. 

8.2.4 SH1-Nelson Street 

As shown in Table 44, with an additional 10 percent flow, the northern approach at the Nelson Street 

roundabout gets an average delay of around two minutes per vehicle.   

Two alternative layouts have been assessed.  The first alters the lane configuration on the northern 

approach so that the right turning vehicles are separated from the right turning vehicles.  The second 

has this treatment on both the northern and western approaches. 

Figure 57 shows the proposed layouts. 

Figure 57 Nelson Street Intersection Model Layout – Alternative Layout 

 Existing       Two lanes north approach          Two lanes north and west approach 
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The intersection with alternative lane configurations have been assessed with a uniform growth of 10 

percent, the intersection performance will be as summarised in Table 58 and Table 59. 

Table 58 Intersection Performance, Two Lane North Approach  (2019 + 10%) 

Approach 

AM Peak PM Peak 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

South 8.0 49.4 A 11.4 122.1 B 

East 16.7 13.4 B 13.9 11.1 B 

North 34.3 161.9 C 20.3 103.9 C 

West 27.1 85.9 C 56.4 127.3 E 

Total 21.2 161.9 C 21.9 127.3 C 

 

While the northern approach delays have reduced, the western approach still has high delays in the 

evening peak period.  A full two lane roundabout has been assessed. 

Table 59 Intersection Performance, Two Lane North and West Approach  (2019 + 10%) 

Approach 

AM Peak PM Peak 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

Average Delay 

(sec/veh) 

95% 

Queue (m) 

Level of 

Service 

South 8.0 48.6 A 11.3 120.4 B 

East 16.7 13.4 B 13.9 11.0 B 

North 27.7 130.9 C 17.1 83.3 B 

West 25.5 78.9 C 34.5 74.9 C 

Total 18.8 130.9 B 17.2 120.4 B 

 

Separating right turning vehicles from through vehicles on the northern and western approaches 

reduces the delays, the western approach in the evening peak is close to LOS D and with 15 percent 

additional flow, the average delay on the western approach is over 50 seconds per vehicle and the 

average delay on the right turn from the west is over 60 seconds per vehicle.  The intersection upgrade 

is not a long term solution. 

8.2.5 SH1 - Redwood Street 

As shown in Table 16 and Table 17, the total volume of traffic from the Park Avenue approach at the 

Redwood Street roundabout is low.  An alternative layout has been analysed to determine if the 

intersection would perform better with this approach closed and the traffic diverted to use SH1 instead.   
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The resulting tuning movements for a four approach intersection are provided below: 

Figure 58 Alternative Flows, Redwood Street Roundabout 

 

Assuming the remaining intersection layout does not alter, the resulting intersection performance is 

provided in Table 60. 

Table 60 2019 Intersection Performance, Redwood Street, Four Approaches 

Approach 

AM Peak PM Peak 

Average Delay 
(sec/veh) 

95% 
Queue (m) 

Level of 
Service 

Average Delay 
(sec/veh) 

95% 
Queue (m) 

Level of 
Service 

South 7.6 21.8 A 11.0 37.4 B 

East 13.4 34.6 B 28.8 115.6 C 

North 5.6 28.4 A 6.4 26.4 A 

West 13.1 20.2 B 29.3 51.6 C 

Total 9.2 34.6 A 18.6 115.6 B 

 

Compared to Table 48, the intersection performs better with only four approaches. 

The same sensitivity test has been undertaken to look at the average delay during the evening peak 

period for the individual 15-minute flow periods where there has been high variation in flows on 

individual movements.  The evening peak results for all the analysis are tabulated below. 

Table 61 2019 Intersection Performance, Redwood Street, PM Peak 

Approach 

Five approaches Four approaches 

16:00 – 
17:00 

15:30 - 
15:45 

16:00 – 
16:15 

16:30 - 
16:45 

16:00 – 
17:00 

15:30 - 
15:45 

16:00 – 
16:15 

16:30 - 
16:45 

South 10.8 9.9 11.1 10.8 11.0 11.0 11.5 14.2 

East 42.6 141.5 48.2 21.3 28.8 51.5 33.7 45.5 

North East 15.0 13.6 13.5 16.5 - - - - 

North 7.3 8.6 7.1 6.4 6.4 7.2 6.3 6.4 

West 28.6 26.0 38.9 51.5 29.3 39.0 39.7 59.6 

Total 22.4 52.1 27.3 19.2 18.6 28.2 23.2 29.0 

 

Redwood Street AM Peak

789 918

117 284 517

303 115 686

122

66

353 343

129 690

107 331 47 218

485 568

Redwood Street PM Peak

1012 882

151 309 422

401 173 655

162

66

457 503

206 1007

100 336 71 298

507 673
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Not only does the average hourly delay reduce with the removal of the fifth approach at the intersection, 

but the variability in delay also reduces, particularly on the eastern approach, which experiences the 

highest delays in the evening peak. 

Disconnecting Park Avenue from the roundabout will potentially make access to Park Terrace more 

difficult and this may need to be undertaken with intersection improvements at Opawa or Stuart Street, 

as discussed in Section 8.2.2. 
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9 Conclusions and Recommendations 

The following conclusions have been made 

► Traffic growth on state highways in Marlborough since 2000 has averaged 1.3 percent per annum, 

however in the past 6 years it has averaged 3.1 percent per annum.  The growth has not been 

uniform throughout the district with growth on locations with the highest traffic volumes (SH1 urban) 

having the lowest traffic growth rates and locations with the lowest traffic volumes (SH62 and SH63) 

having the highest traffic growth rates. 

► Traffic flows are higher in term time than during school holidays 

► In the evening peak northbound vehicles experience increased delays 

► There are two small peaks within the evening peak, one at 15:15 coinciding with parents collecting 

children from school and one at 16:30 

► The three roundabouts on SH1 are sensitive to small variations in flow 

► When ferries arrive at Picton there can be a spike in traffic flow associated with vehicles egressing 

the ferries.  This traffic dissipates through the network and when the traffic reaches Blenheim the 

ferry traffic has a very limited impact on traffic.  Around 65 percent of the ferry traffic has dispersed 

within the network by the time vehicles reach Riverlands.  The remaining 35 percent spreads in the 

traffic flow and is no longer a single pulse by the time it reaches Blenheim. 

► The volume of traffic and extent of delays using SH1 from north of Blenheim to south of Blenheim 

does not warrant construction of a bypass 

► The majority of traffic on SH1 between Dodson Street and Alabama Road is local traffic.  SH1 is 

preferred over local roads due to the lack north-south routes, particularly in the central area.  This is 

partially due to the reduced connections as a result of the Opawa River and the Main North Line 

railway line 

► Short term improvements can be made to the network to reduce delays.  However, these 

improvements are not long term solutions and continued increases in traffic flows will increase the 

level of delays experienced not only on SH1 but also at the various priority controlled intersections.  

This will reduce access and amenity values. 

 

The following short term improvements are recommended: 

► Provide two northbound through lanes at the Alfred Street intersection, similar to that shown in 

Figure 52 

► Trimming of the vegetation on the western side of SH1 north of Redwood Street to reduce the 

shadows on this road in the evening peak period (see Figure 55) 

► Trim the central traffic island on SH1 north of Redwood Street to ensure that the minimum road 

width is not less than 3.5 metres in width 

► Consider constructing a roundabout at the intersection of Budge Street and SH1 

► Consider reducing side friction on SH1 by removing parking, in particular short term parking. 

 

It is also recommended that Waka Kotahi undertake a more detailed study to the consider long term 

solutions discussed in Section 8.2. 
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Appendix A Hourly Traffic Flows 
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Appendix B Turn Count Summary 

 

Nelson Street AM Peak

569 611 8:00 - 9:00

107 488 16 Thursday

19 September 2019

91 105

478 11

376

27

393 45 164

92

241 451 78 LEGEND

770 956 Left turn

Through movement

Right turn

Alfred Street 123 Approach Flow

790 927 123 Exit Flow

74 838 15

58 52

162 10

94

7

162 6 29

16

82 725 27

834 948

Redwood Street

691 918 99

117 284 455 62 67 107

115 9

303 17 15

105 16

66

4

353 276 607

120 603

107 331 16 31 203

485 568
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Nelson Street PM Peak

751 611 16:00 - 17:00

116 495 0 Thursday

19 September 2019

90 151

388 40

258

14

463 46 152

92

301 647 111 LEGEND

1059 845 Left turn

Through movement

Right turn

Alfred Street 123 Approach Flow

1047 810 123 Exit Flow

64 727 19

76 48

189 3

110

20

120 4 54

30

52 951 26

1029 867

Redwood Street

1012 882 61

151 309 390 32 98 146

173 15

401 10 28

152 5

66

6

457 405 605

191 872

100 336 13 58 270

507 673
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Appendix C Hourly Traffic Flows – Heavy Vehicles 

 

 

 



SH1, Blenheim 

Investigation report 

 

Page 78 of 91 

 

Appendix D Heavy Vehicles Percent of Total Flow 
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Appendix E Pedestrian Movements 
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Appendix F Travel Times 

Route 1 – SH1, Opawa to SH6 

 

 

 



SH1, Blenheim 

Investigation report 

 

Page 81 of 91 

 

Route 2 – SH1, SH6 to Lybster Street 
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Route 3 – SH6, SH1 to Springlands 
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Appendix G Lane Widths 

Location Southbound Lane Northbound Lane 

North of Opawa Bridge 3.69 m 3.56 m 

Opawa Bridge 2.88 m 2.88 m 

South of Opawa Bridge 4.21 m 3.47 m 

North of Dodson Street 3.40 m 3.31 m 

South of Dodson Street 3.40 m 3.47 m 

At pedestrian facility 3.33 m 3.56 m 

35 m South of Budge Street 3.48 m 4.50 m 

60 m south of Budge Street 4.34 m 4.56 m 

At Farmar Street 4.51 m 5.30 m 

45 m south of Farmar Street 4.90 m 5.40 m 

40 m north of Warwick Street 4.48 m 4.29 m 

45 m south of Warwick Street 3.88 m 4.88 m 

55m north of Nelson Street 5.40 m 5.14 m 

20 m north of Nelson Street 3.98 m 5.43 m 

20 m south of Nelson 4.10 m 3.76 m 

30 m north of Auckland Street 3.44 m 5.10 m 

30 m south of Auckland Street 4.70 m 5.16 m 

At pedestrian crossing 5.17 m 4.72 m 

40 m north of Alfred Street 4.79 m 3.90 m 

20 m north of Alfred Street 4.32 m 4.55 m 

25 m south of Alfred Street 3.45 m 3.85 m 

60 m south of Alfred Street 3.41 m 4.27 m 

River bridge 3.54 m 3.41 m 

Northern end of Island at Redwood 3.14 m 4.10 m 

Mid Way on island 3.87 m 4.17 m 

At pedestrian refuge on island 4.11 m 4.33 m 

At roundabout entry/exit 4.73 m 4.35 m 

Eastern end of island on east approach 3.73 m 3.60 m 

West of Freswick Street 3.58 m 4.10 m 

West of Opawa Street 4.18 m 4.11 m 

West of Sutherland Terrace 4.04 m 4.11 m 

West of Stuart Street 3.91 m 4.18 m 
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