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1.0 INTRODUCTION 

1.0.1 CKL has been retained by South Waikato District Council (SWDC) to assess the 

traffic and transportation effects arising from a proposed rezoning of Rural to 

Business of 25ha of land to the south of Princes Street, Putaruru.  During the 

course of the project, the proposed extent of plan change area has increased to 

40ha.  The effects of this on the assessment will be discussed in detail in later 

sections of this report. 

1.0.2 Initial consultation with the New Zealand Transport Agency (the Transport Agency) 

and Kiwirail by SWDC has identified that no new crossing of the railway to form a 

new intersection with State Highway 1 (SH1) is acceptable to either party and 

therefore all traffic to and from site must access the existing road network via 

Princes Street.  Further consultation has been undertaken with the Transport 

Agency and feedback on the proposal sought.  This report responds to matters 

raised by the Transport Agency. 

1.0.3 Given the assessment is being undertaken for a plan change rather than a specific 

and known development, a methodology has been adopted based around 

considering employee numbers and associated traffic demands, rather than 

considering a specific land use or development mix. This methodology is discussed 

in detail in Section 3, however, in summary the methodology has been to: 

 Consider the extent of employment based traffic generation that the existing 

network can accommodate at 2028 and 2038; 

 Consider the effects of the generated traffic on key intersections within 

Putaruru, namely: 

o Princes Street / SH1 priority t-intersection; 

o Arapuni Street / Princes Street roundabout; 

o Main Street / Princes Street roundabout; 
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o Main Street / SH1 roundabout; 

 Consider what level of infrastructure improvements might be needed to 

unlock additional potential development within the plan change area; 

 Consider whether transformational changes on the network would enable full 

development of the proposed plan change area; and 

 Propose zone rules or mechanisms to provide for the extent of development 

the network can accommodate and actions required for unlocking further 

development.  

1.0.4 The assessment of effects has been undertaken for a 10-year and 20-year 

timeframe.  This is beyond the lifespan of the current Operative District Plan (July 

2015) (the District Plan), however, this approach allows for a full understanding of 

the potential effects arising from the proposed plan change which can be used to 

inform the decision making process on whether to support it, and if supported, 

allow for the crafting of appropriate District Plan Rules. 

1.0.5 It is not the intention of this ITA to be used to support a specific development.  

Any assessment of traffic effects for those purposes is expected to be undertaken 

through the normal consenting process as will be governed by specific Zone Rules 

and the wider District Plan. This ITA has been prepared in order to provide advice 

to SWDC and other key stakeholders on the potential effects of the rezoning and 

to enable the adoption of appropriate zone rules to ensure the anticipated 

outcomes are managed.  Any potential mitigations or changes to the road network 

identified through this report represent examples of approaches that developers 

may wish to take and are intended to demonstrate that a solution is possible, not 

to impose what the solution must be.   
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2.0 EXISTING ENVIRONMENT 

2.1 Transport Network Context 

2.1.1 The originally proposed plan change area is shown in Figure 1.  It represents 25ha 

of currently Rural zoned land, part of which is currently used to support industrial 

activities.  Access to the area is from Princes Street only.  Unless otherwise noted, 

all parts of the network under consideration operate under a 50km/h speed limit.  

It should be noted that this report considers the effects of a potential rezoning of 

40ha of land.  

SITE

 

Figure 1: Site Location and Road Network 
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2.1.2 Princes Street is defined as a Secondary Collector Road under the One Network 

Road Classification system (ONRC) and has a dual function of providing for through 

traffic movements and well as providing property access.  RAMM data shows a 

current traffic volume of some 1,970 vehicles per day (vpd).  It forms a parallel 

route to SH1 within Putaruru. 

2.1.3 Arapuni Street is classed as a Primary Collector Road, which is defined as being a 

locally important road that may act as the only means of access between two 

areas.  RAMM data shows a current traffic volume of some 6,300vpd.  Arapuni 

Street ultimately links SH1 with SH3 in Kihikihi. 

2.1.4 Main Street links Princes Street with SH1 towards the north end of the town 

centre.  It is a relatively short road, being only some 130m long, and is bisected by 

a railway line at a level crossing midway along its length.   It is classed as a Primary 

Collector Road under the ONRC and carries some 8,100vpd. 

2.1.5 SH1 is a two lane road assessed as being a Regional route under the ONRC i.e. is a 

road that contributes significantly to the social and economic wellbeing of the 

region. It currently carries some 11,000vpd and operates under a 70km/h speed 

limit southwards form the Market Street / East Street block, with the Princes 

Street / SH1 intersection being within this zone. 

2.1.6 There are no specific cycle routes marked within Putaruru and footpaths along 

Princes Street and SH1 are intermittent.   There are footpaths to both sides of 

Arapuni Street, Princes Street to the north of Arapuni Street and SH1 to the north 

of Market Street.   

2.2 Road Safety 

Crash Analysis System 

2.2.1 A review of the Transport Agency’s Crash Analysis System (CAS) has been 

undertaken as part of the wider review of road safety in Putaruru.  This shows the 

following broad crash history: 
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 Princes Street / SH1 priority t-intersection: 

o 1 non-injury crash which was a failure to give way when turning right 

out of Princes Street in dark and wet conditions; 

o 1 minor injury crash involving a motorcyclist missing the end of the 

road (Princes Street) in wet conditions; and 

o 1 serious injury crash involving a non-road worthy motorcycle being 

ridden by an intoxicated rider. 

 Arapuni Street / Princes Street roundabout: 

o No recorded crashes. 

 Main Street / Princes Street roundabout: 

o 1 non-injury crash involving an intoxicated driver losing control; and  

o 1 non-injury crash involving a driver failing to give way at the 

roundabout. 

 Main Street / SH1 roundabout: 

o 8 non-injury crash involving turning vehicles; 

o 3 non-injury rear end crashes;  

o 3 non-injury right angle crashes; and  

o 1 non-injury failure to give way crash. 

2.2.2  In considering crash patterns and potential existing road safety issues, there is 

clearly a high number of low order crashes at the Main Street / SH1 roundabout, 

bit that there is no other clear pattern of crashes at the other intersections.  Under 

the Safe System approach to road safety, it is accepted that people make mistakes 

and that the road environment should be forgiving of those mistakes.  Essentially, 

the approach is to reduce deaths and serious injuries.  The level of crashes 
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observed suggests that it may be appropriate to consider some minor safety 

improvement works at the Main Street / SH1 roundabout, but that there is 

unlikely to be a high priority need for the same.   

Visibility  

2.2.3 Following on from the review of the crash record, a visibility assessment has been 

undertaken at the Main Street / SH1 roundabout and the Princes Street / SH1 t-

intersection. 

2.2.4 Visibility at the Main Street / SH1 intersection is based on the requirements for a 

50km/h speed zone as set out in Austroads Guide to Road Design Part 4B: 

‘Roundabouts’.  Based on Table 3.1 of that document, it is assessed that the 

visibility at the roundabout meets the Criterion 2 requirements. 

2.2.5 Visibility has also been assessed at the Princes Street / SH1 intersection based on 

the requirements for a 70km/h speed zone in Table 3.2 of Austroads Guide to 

Road Design Part 4A: ‘Unsignalised and Signalised Intersections’.  This requires 

visibility of 170m based on a speed limit+10km/h design speed.  This also forms 

the basis of the visibility requirements within Table App5B/1 of the Transport 

Agency’s ‘Planning Policy Manual’.  Visibility has been assessed based on car and 

truck driver eye heights of 1.1m and 2.4m respectively to a target height of 1.25m 

as required, at both 5m and 7m back from the limit line.   The available visibility is 

as shown in the following figures. 
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Figure 2: Princes Street / SH1 Visibility to the North (Car driver Eye Height) 

2.2.6 Figure 2 shows that at 7m back from the limit line and at a driver eye height of 

1.1m, there is ample visibility to the north and no further assessment of visibility is 

considered necessary. 
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Figure 3: Princes Street / SH1 Visibility to the South (Truck Driver Eye Height) 

2.2.7 Figure 3 shows that for a truck driver eye height of 2.4m, the requried visibility to 

the south can be obtained as the traffic cones can be seen almost in full.  This view 

also shows that the Bridge Street / SH1 intersection is on the rise on the opposite 

side of the low point on SH1.   
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Figure 4: Princes Street / SH1 Visibility to the South (Car Driver Eye Height) 

2.2.8 The green circle in Figure 4 highlights the head and shoulders of a person standing 

on the berm as a safe location in which to undertake this visblity assessment, 

whereas visibility requirements are to the centre of the live traffic lane.  

Notwithstanding that, extrapolating the person’s height to the centre of the trafic 

lane would suggest that the car driver eye height avaiablle visibility is high chest 

level i.e. above the 1.25m target eye height.  This means that small cars may not 

be visble at all times, however larger vehicles such as utes and SUVs will be. 

2.2.9 However, what is clear is that there is ample visblity of the down slope into the sag 

curve on SH1 and also of the Bridge Street / SH1 intersection.  This means that a 

driver at Princes Street has full visiblity of vehicles entering the sag curve and is 

aware of their presence.  However, they will need to wait to ensure that there is 

no vehicle within the low point itself before pulling out. 

2.2.10 The slight redutcion in visibility is not considered a significant issue given the 

excellent visibility beyond and the lack of significant existing crash record at the 

Princes Street / SH1 intersection associated with visibility.  However, if this 

reduced visibility is considered to be an unacceptable risk, there is the potential to 

raise the level of SH1 to reduce the visibility shortfall.  This should could be 
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achieveable without affecting the Bridge Street /SH1 intersection, but may affect 

two vehicle crossings to residential properties between Bridge Street and Princes 

Street.  Consultation with those property owners would be required if such 

inrastructre changes are considered necessary by the Transport Agency as part of 

their ongong safety works programme. 

2.2.11 Visblity has also been assessed from the right turn lane into Princes Street as 

shown in Frames 1 to 8.  These photographs were taken by a passenger sitting 

behind the driver of a car making the right turn manoeuvre and replicates as best 

possible the actual driver visibility.   Visiblity conditions were poor due to rain and 

spray from the road.  This series of photograph extracts show the progression of 

two cars on the downslope into the sag curve and tracks their visibility.  

 
Frame 1: Two Northbound Cars Visible on Downslope 

 
Frame 2: 1 One Car on Downslope, One Car Approaching Low Point (Partially Hidden by 
Ute Travelling Southbound) 
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Frame 3: Only Second Car Visible 

 
Frame 4: Only Second Car Visible 

 
Frame 5: Both Car Rooves Visible  

 
Frame 6: Both Cars Visible on Upslope 
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Frame 7: Both Cars Cresting the Rise 

 
Frame 8: Confimed Saloon Car and Ute. 

2.2.12 This series of photographs gives a reaslistic driver’s experince of visibilty and 

confirms that as with the visibility from Princes Street to the south, there is a 

deficiency with the required 170m visiblity falling within the sag curve.  The frames 

also confirm that utes and larger vehicles remain visible throughout their passage 

through the sag curve so that it only smaller vehicles that are lost to visiblity for a 

short amount of time.  However, the series of frames also confrms that there is 

ample visibility of the downslope into the sag curve for a driver to identify that 

there are two separate vehicles travelling close together entering the blindspot.  

Frames 3 and 4 would not necessarily allow a driver to confirm if they were seeing 

the first or second car, however, from Frame 5 onwards, a driver can clearly 

identify that there are two vehicles.   

2.2.13 The presence of an intersection on the left is also clearly marked by the break in 

the centreline and the ability to see the limit line for the side road.  This is 

highlited in Frame 3 and confirms that vehicles entering from Bridge Street would 

be visible to those waiting to turn right into Princes Street. 
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2.2.14 Overall It is assessed that whilst not meeting standards, the effect of the shortfall 

is significantly mitigated and does not represent a significant road safety risk. 

Driveways at the SH1 / Princes Street Intersections 

2.2.14 It is also noted that two residenital properties have driveways within the SH1 / 

Princesd Street intersection as shown in Figures 5 and 6. 

 

Figure 5: Driveway #1 at Start of Right Turn Lane 

 

Figure 6: Driveway #2 Opposite Princes Street  
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2.2.15 Access to Driveway #1 is only currently feasible for southbound traffic, primarily 

due to the angle of the driveway and the need to otherwise sit facing the wrong 

way in the right turn lane.  Exit is possible in both directions but given the lack of 

visibility around the bend to the south, it is likely that vehicles will turn left out of 

site and will use the right turn lane and Princes Street if they wish to travel north. 

2.2.16 Driveway #2 effectively operates as a fourth arm to the intersection due to its 

location.  Visibility in both directions is unlikely to meet standards and left in / left 

out operation will be the safest option.  Given the location of the property to the 

south of the town, the left turn in is more likely as will be right turn out.  It is likely 

that this will not be easy and will require patience to achieve it. 

High Risk Intersection Guide 

2.2.17 An assessment of the Princes Street / SH1 intersection has been undertaken 

through application of the High Risk Intersection Guide (HRIG) assessment 

methodology which acknowledges that crash record does not necessarily give a 

full picture of crash risk as the occurrence of crashes is linked to the level of 

intersection use.  Essentially, some intersections can be very unsafe but a low level 

of traffic demand may have resulted in no crashes actually occurring yet.  The 

HRIG methodology therefore considers personal and collective risk and includes a 

methodology for converting low level injury crashes to risk of a death or serious 

injury (DSI) crash. 

2.2.18 The existing HRIG collective risk for the Princes Street / SH1 intersection puts it in 

the low – medium category.  This means that whilst it is not a low risk intersection, 

it is comparatively safe and unlikely to be a focus of significant road safety 

improvement works.  Site observations show that SH1 would benefit from 

vegetation trimming to the south of Princes Street.  In terms of personal risk, the 

HRIG risk rating is medium-high.  When considered together with the low-medium 

collective risk, what this means is that whilst it is relatively unlikely that there will 

be a serious crash, the generally low traffic volumes means that should a DSI crash 

actually occur, the chance of it being any one individual is relatively high.  It is a 

counter-intuitive but it is a normal phenomenon to see personal risk rating 
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decrease as traffic volumes at a particular intersection increase; essentially there 

are more people for a crash to happen to so the chance of it being a particular 

individual reduces. 

2.3 Baseline Network Operations 

2018 

2.3.1 Traffic surveys were undertaken in early December 2018 at the following 

intersections to establish AM and PM peak hour turning demands: 

 Princes Street / SH1 priority t-intersection; 

 Arapuni Street / Princes Street roundabout; 

 Main Street / Princes Street roundabout; and 

 Main Street / SH1 roundabout. 

2.3.2 The resulting AM (8am – 9am) and PM (4.15pm – 5.15pm) peak hour flow 

diagrams are shown in Appendix A with light vehicles and heavy commercial 

vehicles (HCVs) being identified separately.   It should be noted that there is not 

perfect correspondence of the amount of traffic from one intersection flowing to 

the next.  This is due to not all intersections being counted on the same day and 

also the fact that the network is not a closed loop i.e. there are opportunities for 

loss due to property access between intersection locations.  

2.3.3 In terms of intersection analysis, level of service (LOS) represents the delay 

experienced by drivers.  LOS A and B indicate that there is little delay to drivers 

and that they can drive at a speed unconstrained by other vehicles.  LOS C is 

indicating that some delay is experienced, however not to a significant degree.  

LOS D is the normal future year target level of service, recognising that traffic 

grows over time as development occurs outside the immediate environs of an 

intersection.  LOS D anticipates some delay to drivers and some build-up of 

queues.  LOS E indicates a state of operation where drivers will experience 
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congestion and that their driving behaviour is likely to be influenced by other 

drivers and traffic e.g. having to wait for a gap before being able to pull out of an 

intersection rather than just pulling out as soon as a visual check has been 

completed.  LOS F indicates that significant congestion is occurring on the network 

and that capacity is likely to have been reached.  

2.3.4 SIDRA intersection analysis of these as stand-alone intersections shows that they 

currently operate at level of Service (LOS) A or B i.e. there is little to no delay 

during the AM and PM peak periods.  The movement summary outputs are 

included as Appendix B. 

2.3.5 No detailed analysis has been undertaken in relation to the operation of the Main 

Street level crossing or how this may affect the Main Street / Princes Street and 

Main Street / SH1 roundabouts.  It is understood anecdotally that shunting activity 

on the railway line causes the greatest delay and that Kiwirail has made an 

undertaking for this to no longer occur across the level crossing. 

Future Year Assessments 

2.3.6 Growth on the network has been considered separately for local roads and state 

highway. 

2.3.7 Local road traffic growth within Putaruru is likely to be linked to population 

growth and the increase in households.  Based on the assessment of population 

and household growth provided, the high growth rate of 1% per annum has been 

applied to the 2018 observed traffic volumes on Princes Street, Arapuni Street, 

and Main Street to calculate estimated 2038 local network traffic demands.  This 

includes movements to and from SH1 in Putaruru to reflect its local access 

function. 

2.3.8 Growth in through traffic demand on SH1 is primarily linked to regional economic 

development and is less dependent on growth of Putaruru as a settlement. As 

such, growth of through traffic has been considered based on data contained 
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within the TMS database.  This shows that over the past 10 years, traffic has 

increased at a rate of growth pattern of 1.5% per annum. 

2.3.9 As a comparison, consultation with the Transport Agency shows that for the ‘SH1 

Pairere to Taupo Programme Business Case’ endorsed by The Transport Agency 

Board in 2016, general traffic volumes were assumed to increase by 30% over 30 

years, with HCV traffic increasing by 50% over 30 years.  It is expected that these 

values include consideration of expected economic growth across the region, 

particularly in relation to primary industry activities. 

2.3.10 Comparing the Transport Agency growth rate with the historic level of growth 

suggests that the application of 1.5% per annum over 20 years is an overly robust 

assessment (i.e. 30% over 20 years) and would be out of step with the Transport 

Agency’s own assessment of growth.  As such, the Transport Agency’s assessment 

of growth from the SH1 Pairere to Taupo Programme Business Case pro-rated to 

the 20-year timeframe has been adopted.  A value of 23% growth across the board 

i.e. in line with expected HCV growth, has been adopted for simplicity.  Half of this 

has been applied to the 10-year assessment i.e. 11.5% growth to 2028. 

2.3.11  The resultant 2028 and 2038 traffic volumes are included in Appendix C, with the 

SIDRA analysis outputs being included as Appendix D. 

Main St/Princes St and Princes St / Arapuni St Roundabouts 

2.3.12 Both of these intersections continue to operate at LOS A in the 2038 AM and PM 

peak hours under the 1% per annum growth in traffic on the local network 

scenario.  No 2028 assessment has therefore been undertaken.  

SH1/Main St Roundabout 

2.3.13 In the 2028 AM and PM peak hour assessment under 11.5% growth in SH1 traffic 

over 10 years, the intersection continues to operate at LOS A/B. 

2.3.14 In the 2038 AM and PM peak hours, under the 23% growth in SH1 traffic over 20-

year scenario, the intersection operates at LOS A/B.   
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SH1/Princes St T-Intersection  

2.3.15 In the 2028 AM and PM peak hour assuming 11.5% growth as per the Transport 

Agency’s assessed traffic growth of 11.5% over 10 years, this intersection is likely 

to operate at LOS A, with the right turn out of Princes Street operating at LOS C.  

This suggests that the right turn out is constrained to some degree, but that the 

intersection is operating at a high level overall.  The queues associated with the 

right turn out are around 10m and delay is around 20 seconds.  This assumes that 

all turning vehicles form a single queue on Princes Street. 

2.3.16 The 2038 peak hour operations, based on the 23% growth over 20-years adopted 

by the Transport Agency for their SH1 Piarere to Taupo Programme Business Case, 

continue to be at LOS A/C. 

3.0 PLAN CHANGE TRAFFIC EFFECTS ASSESSMENT METHDOLOGY 

3.1 Introduction  

3.1.1 As outlined in Section 1, the purpose of this ITA is to assess the effects of potential 

rezoning of land to Putaruru Business Zone.  The Putaruru Business Zone allows for 

a range of employment based and commercial activities as follows: 

 retail; 

 offices; 

 industrial activities; 

 health care services; 

 veterinary services; 

 recreation and sporting on parks and reserves; 

 commercial tourism and recreation services; 

 commercial services; 



19 

South Waikato District Council  Transportation Assessment | Putaruru Growth Plan Change: Proposed 

Business Zone 

CKL | Hamilton  B18174 

 

 places of assembly; 

 restaurants, bars and cafes; 

 visitor accommodation; 

 education and childcare facilities; 

 car parks; and 

 emergency service facilities. 

3.1.2 To identify a potential development mix across 40ha of land incorporating 

combination of the above potential land uses and assess traffic generation and 

associated effects is not feasible and therefore an alternative methodology is 

required.   

3.1.3 The methodology adopted is similar to that which was used for rezoning Rural to 

Industrial land within the Puhinui Sub-Precinct D under the Auckland Unitary Plan 

(AUP).  In that example, some 180ha of land was put forward for rezoning by a 

range of landowners, with the various activities being permitted within the Puhinui 

Sub-Precinct D including: 

 animal breeding or boarding; 

 offices; 

 retail (accessory to industrial activity); 

 education facilities (access to industrial activity); 

 emergency services; 

 tertiary education facilities (access to industrial activity); and 

 industrial activities. 
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3.1.4 Whilst the exact nature of permitted activities is different to what is included in 

the Putaruru Business Zone, it is clear that there is a range of commercial activities 

that have been anticipated and the general parameters of the situations are 

comparable.  

3.1.5 The approach taken through the AUP hearings was to assume a generic ‘industrial’ 

based development, incorporating a mix of warehousing and manufacturing 

activities to identify a trip generation rate per hectare.  This then allowed testing 

of a range of development scenarios based on overall developed area e.g. 35ha, 

70ha, 110ha, 180ha.  The analysis identified that the maximum traffic generation 

in any one hour that the network could accommodate, subject to certain 

infrastructure upgrades, was 1,035 vehicles per hour (vph).  This equated to some 

90ha – 100ha of the assumed generic ‘industrial’ traffic generation rate, and 

clearly did not allow for development of the full area of land that was put forward 

for rezoning.   

3.1.6 Four independent Transportation Engineering expert witnesses appointed by the 

Transport Agency, Auckland Transport, Auckland International Airport and the 

Southern Gateway Consortium all agreed with the methodology and its 

appropriateness for assessing effects in a rezoning situation.  Furthermore, all four 

experts also agreed that Zone rules could be written such that the actual activity 

undertaken within Puhinui Sub-Precinct D was not important as long as the 

1,035vph traffic generation was not passed without there being further 

assessment and mitigation of effects.  This approach meant that all 180ha could be 

rezoned, with it being left to the market to lead which land would be brought 

forwards for development and for what activities.  The Puhinui Sub-Precinct D 

Rules that govern traffic generation and hence the extent of development have 

been reproduced below for ease of reference: 
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3.1.7 The fact that specific consideration of office, retail, education and emergency 

service activities were not considered, or a range of development densities or 

combination of land use were not tested was not material as an overall 

employment focused traffic generation effect was identified. 

3.1.8 It should be noted that following the adoption of these Rules, almost without 

change by the AUP Independent Hearing Commissioner Panel, development is 

progressing.  As part of that process and due to other changes to the road network 

being prompted by others (including the Transport Agency), the installation of a 

new double lane roundabout on State Highway 20B is no longer appropriate and 
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an alternative intersection is being proposed.  This highlights that having a 

specified infrastructure provision is not necessarily the best approach as this can 

change the planning status of otherwise complying activities.  

3.1.9 The same overall approach has been adopted for the proposed Putaruru Business 

Zone M4 Plan Change as set out in detail in the following sections.   

3.2 25ha Putaruru Business Zone Development and Employee Densities  

3.2.1 A number of scenarios have been tested based on employee and development 

density assumptions for an initial 25ha of potentially rezoned land.  The 

assumptions are as follows: 

 Gross development density 
o Low density - 30% gross site coverage 
o Medium density – 40% gross site coverage 
o High density – 50% gross site coverage 

 Space/employee 
o Low density - 200sqm / employee 
o Medium density – 150sqm / employee 
o High density – 40sqm / employee 

3.2.2 The assumptions of employee density are based on Section 4 of the Future Proof 

Document ‘Business Development Capacity Assessment 2017’ by ME Consulting, 

with the assumptions of development density being based on industry experience 

and allowing for construction of roads, reserves and stormwater management. 

3.2.3 The resultant employee densities per hectare are presented in Table 1. 

Employees/Hectare Site Coverage 
Low (30%) Medium (40%) High (50%) 

Em
pl

oy
ee

 
D

en
si

ty
 

Low 
(200sqm/employee) 

15 20 25 

Medium 
(150sqm/employee) 

20 27 3 

High 
(40sqm/employee) 

75 100 125 

Table 1: Employee Density per Hectare 
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3.2.4 Applying the employees per hectare derived in Table 2 to the 25ha site gives the 

resultant potential total employee numbers set out in Table 2. 

Total Employees Site Coverage 
Low (30%) Medium (40%) High (50%) 

Em
pl

oy
ee

 
D

en
si

ty
 

Low 
(200sqm/employee) 

375 500 625 

Medium 
(150sqm/employee) 

500 667 833 

High 
(40sqm/employee) 

1,875 2,500 3,125 

Table 2: Total Employees  

3.2.5 The matrix of potential employee numbers depending on the development 

scenarios under consideration results in a very wide range of potential activity.    

Employment growth is a clear target of the proposed Plan Change however, it is 

assessed that exceeding 600 employees is unlikely within the context of Putaruru 

and surrounding areas.   The target for initial effects analysis has therefore been 

375 employees i.e. low employee density and low development density.   This 

does not imply that only 375 jobs will be created, but is a way to assess effects in a 

staged way. 

 3.3 Traffic Generation and Distribution 

3.3.1 Trip rates per employee have been used from the Institution of Transportation 

Engineers (ITE) database for the following land uses: 

 General light industrial; 

 Industrial park; 

 Manufacturing; 

 Warehousing; 

 Utility; and 

 Speciality trade contractor. 

3.3.2 It is acknowledged that other land use activities are permitted under Putaruru 

Business Zone Rules (e.g. offices, childcare, retail, veterinary services, health care 



24 

South Waikato District Council  Transportation Assessment | Putaruru Growth Plan Change: Proposed 

Business Zone 

CKL | Hamilton  B18174 

 

services, places of assembly, bars and restaurants), however, given the initial 

modelling set out above, it is anticipated that there may need to be some controls 

over what can be developed as a permitted activity or how much traffic the Plan 

Change area can generate in the peak hours.  The assessment of effects has 

therefore been based on typical industrial activities only. 

3.3.3 Based on the ITE data, it has been assumed that in the AM peak hour, 80% of trips 

are inbound and 20% of trips are outbound.  The converse has been applied in the 

PM peak period.  It has also been assumed that 70% of trips to and from site will 

be light vehicles, with 30% being HCVs.  The average trip rate for industrial land 

uses from ITE sources is assessed as being 0.54 trips/employee in the AM peak 

period and 0.56 trips/employee in the PM peak period.  For the assessed 375 

employees discussed in Section 3.2.5, this results in 203vph in the AM peak and 

210vph in the PM peak, of which 61 – 63 trips are by heavy commercial vehicles.  

Further assessment scenarios allowing for 600 employees (330vph) and 1,200 

employees (660vph) have also been considered. 

3.3.4 The distribution of light vehicle trips to the network is based on a manual gravity 

model developed by considering the location of population centres within a 30km 

radius of Putaruru. The model takes into account the diminishing attractiveness of 

an employment based trip with travel time.  The model also considered Putaruru 

in more detail to assess the number of trips likely to occur from within the various 

areas of existing housing.   

3.3.5 In terms of HCV traffic, a broader assessment was applied, with consideration 

being given to the likely main market for products manufactured on site, and the 

likely main source of goods used within the industrial activities.  It was assessed 

that the majority of demand would most likely be focused around SH1 to the 

north of Putaruru.  The resulting assignment of both light vehicle and HCV trips is 

shown in Figure 7. 
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Figure 7: Traffic Assignment to Network 

3.3.6 The resultant total 2018, 2028 and 2038 traffic volumes based on the above 

assignment are included as Appendix E. 

3.4 Testing of Development Assumptions 

3.4.1 As a market test on the suitability of the traffic generation assumptions, SWDC has 

provided information on potential tenants for the Plan Change area.  The first 

tenant undertakes volumetric manufacturing of housing elements and is looking to 
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potentially establish their business over 20ha of land.  They anticipate 200 

employees and around 20 – 30 deliveries per week of inbound product and 

outbound house modules.  Applying the traffic generation rates from Section 3.3 

and the site specific HCV demands would lead to a peak hour traffic generation of 

around 108vph and 3HCVs.  

3.4.2 The second potential tenant is a waste re-processor who would require around 

2ha – 3ha and would support an employee density of 10 – 15 employees/ha.  They 

anticipate 10 – 15 HCV movements per day.  Again, applying the general traffic 

generation rates for employees and allowing for activity specific HCV movements, 

this would equate to some 25vph and 2HCV.   

3.4.3 Combining the two, and assuming concurrent peak hours, would result in a total 

traffic generation of 133vph and 5HCVs in the peak hour, versus the assumed 

traffic generation based on generic employee densities of 147vph and 63HCVs 

(totalling210vph).  This shows that the assumed level of traffic generation is 

realistic and can be considered robust as it assumes a significantly higher degree 

of HCV traffic than is being evidenced by the current market proposals for 

approximately 23ha of development. 

3.4.4 Pro-rating this level of traffic to a 40ha Plan Change area would suggest that future 

traffic demands based on market data would be some 219vph and 8HCVs.    This is 

versus the assumed 600 employee / 330vph (231vph and 99HCVs) and confirms 

that the assessed traffic scenarios are reasonable.  

3.5 Alternative Activities 

3.5.1 It is key to note that using industrial land uses as the basis for assessment leads to 

a robust assessment as the proportion of HCVs compared to light vehicles is higher 

than it would be if retail or office based activity were considered.  However, for 

comparison, the 200vph, 330vph and 660vph assumed traffic generation test 

scenarios for the Plan Change area have been used to identify the extent of 

potential development for all permitted non-industrial land uses, based on low net 
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density, as shown in Table 3.  These represent the peak hour of activity generation 

and it should be noted that different activities have different peak hours. 

  200vph 330vph 660vph 
Land Use 
Activity 

Weekday 
Peak Hour 
Trip 
Rate/100sqm 

Floor 
Area 
(sqm) 

Developm’t 
Area (ha) 

Floor 
Area 
(sqm) 

Developm’t 
Area (ha) 

Floor 
Area 
(sqm) 

Developm’t 
Area (ha) 

Retail 14.6 1,400 0.5 2,300 0.8 4,600 1.6 
Offices 1.6 12,500 4.2 20,600 6.9 41,200 13.8 
Service 
Activities (car 
service centre) 

2.1 9,500 3.2 15,700 5.3 31,400 10.3 

Health Care 
Services (clinic) 

5.6 3,600 1.2 5,900 2 11,800 4 

Veterinary 
Services 

4.0 5,000 1.2 8,200 2 16,400 4 

Recreation and 
Sporting 
Activities 
(parks) 

0.38/ha - 526 - 868 - 736 

Commercial 
tourism and 
recreational 
activities (sports 
centre) 

1.86 10,700 3.6 17,600 5.9 35,200 11.8 

Places of 
Assembly 

0.7 28,600 9.5 47,200 15.8 94,400 31.6 

Restaurants, 
Bars and Cafes 

10.3 1,900 0.6 3,100 1 6,200 2 

Visitor 
Accommodation 
(assumed 1 
room = 18sqm) 

2.6 7,700 2.6 12,700 4.3 25,400 8.6 

Education 
Facilities 
(tertiary) 

1.1 18,200 6 30,000 9.9 60,000 19.8 

Childcare 
Facilities 

12.6 1,600 0.5 2,600 0.8 5,200 1.6 

Car Parks  2.3 8,700 2.9 14,400 4.8 28,800 9.6 
Emergency 
Service Facilities 

0.51 39,200 13 64,700 21 129,400 42 

Table 3: Example Floor Areas for Different Permitted Activities Based on a Total Traffic 

Generation of 200vph, 330vph and 660vph 

3.5.2 As with the Puhinui Precinct Sub-Precinct D assessments, the key factor for 

assessment and consideration at this stage is what level of traffic generation the 
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network can accommodate and what infrastructure responses may be appropriate 

to allow for further traffic generation, rather than the extent of land over which 

that development may occur.  It is not the purpose of this assessment to consider 

specific development options or to pre-empt the market as to development 

density of how traffic demand is managed.   

3.5.3 Similarly, whether 25ha or 40ha of land is rezoned is not material as it is the 

market that will lead how much of it can be developed, as long as there are 

appropriate controls within the District Plan.  It also leaves opportunities to utilise 

rail or other travel demand management techniques available to individual 

developers as a means to mitigate their individual transport effects.  The level of 

traffic effect also depends on the density of development and associated 

employment and trip making behaviour. 

3.5.4 The potential development of a rail siding would allow the use of rail freight and 

can potentially increase the extent of development that can occur before the 

identified road network thresholds are met.   

3.5.5  Overall, given the scale of the proposed rezoning, the extremely low development 

densities activities such as retail would support and the potential wide variety in 

traffic behaviours associated with the wide range of activities permitted under the 

general Putaruru Business Zone rules, consideration should be given to limiting 

activities those which are industrial based only. 

4.0  DEVELOPMENT EFFECTS 

4.0.1 Given the future development within the potential Putaruru Business Zone is not 

known, the assessment of effects considers a conceptual level of traffic effects 

that can then be related back to development extents and activities through 

appropriate Rules for the Zone.  Similarly, as no staging of potential development 

is known, the effects envelope has been used to identify the maximum level of 

traffic generation that can be accommodated on the road network, based on the 

current assumptions of SH1 and local traffic growth such that no intersection 

upgrades are expected to be needed.  This provides an understanding of 
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permitted development effects, with traffic generation over and above the 

identified value needing to be subject to other activity controls within the Zone 

that will require a detailed Integrated Transportation Assessment to be 

undertaken.  

4.0.2 For clarity, a number of assessments have been undertaken as follows: 

 375 employees or 200vph scenario; 

 600 employees or 330vph scenario; and 

 1,200 employees or 660vph scenario. 

4.0.3 It should be noted that the 600 employee / 330vph scenario over 40ha equates to 

the same level of development and employee density as 375 employees / 200vph 

applied to 25ha.   

4.1 Intersection Analysis 

4.1.0 All SIDRA analysis output is included in Appendix F. 

Main St/Princes St and Princes St / Arapuni St Roundabouts 

4.1.1 Both of these intersections continue to operate at LOS A in the 2038 AM and PM 

peak hours under the 1% per annum growth in traffic on the local network 

scenario and with over 660vph of development traffic on the network.  As such, no 

assessment of either 2028 or lesser development options effects has been 

undertaken.   

4.1.2 It is clear that the operation of neither of these intersections is a defining factor in 

relation to the extent of development generated traffic the road network can 

accommodate. 

SH1/Main St Roundabout 

4.1.3 In the 2038 AM and PM peak hours, under the 23% growth in SH1 traffic over 20-

year scenario and with development traffic associated with 375 



30 

South Waikato District Council  Transportation Assessment | Putaruru Growth Plan Change: Proposed 

Business Zone 

CKL | Hamilton  B18174 

 

employees/200vph and associated HCV traffic on the network, the intersection 

operates at LOS A/B.     

4.1.4 The 600 employee / 330vph scenario has been considered and this shows that this 

intersection operates at LOS A/B in the 2038 AM peak hour and LOS A/C in the 

2038 PM peak hour.   

4.1.5 These two assessments show that no 2028 assessment is necessary as the 

intersection will continue to operate at suitable levels of service to 2038 for up to 

330vph being generated by the proposed plan change area, of which 30% have 

been assumed to be HCVs. 

4.1.6 A final assessment of 1,200 employees / 660vph has been undertaken for 2038 

only.  This allows for development over time and considers what future 

intensification of development within the M4 Plan Change area may result in.  The 

assessment shows that in the 2038 AM peak hour this intersection continues to 

operate at LOS A/B.  However, the 2038 PM peak hour operation shows LOS F for 

Main Street and LOS E for the Kensington Street approach.  This is as a result of 

the volume of traffic entering the intersection from SH1S, reducing the ability for 

traffic from Main Street and Kensington Street to enter the intersection.   

SH1/Princes St T-Intersection  

4.1.7 For the 375 employee / 200vph scenario, in the 2028 AM peak hour, this 

intersection continues to operate at LOS A/C with the right turn out of Princes 

Street being the worst performing approach with a queue of 10m and delay of 

around 22 seconds.   For the 2028 PM peak hour, the right-turn out of Princes 

Street is also at LOS C with queues of around 12m and delays of some 19 seconds.  

This is an increase in queue length of around 5m and an increase in delay of some 

3 seconds compared to the 2029 PM base case.   

4.1.8 As a further test, to allow for long range strategic planning and consideration of 

effects and potential mitigations, an assessment of effects at 2038 has been 

undertaken.   By 2038, the right-turn out of Princes Street has reached LOS D in 

the AM peak hour with associated queues of around 16m and delays of 28 
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seconds.  In the 2038 PM peak hour, the right-turn out of Princes Street is likely to 

operate at LOS D, with associated queues of around 28m and delays of around 27 

seconds.   

4.1.9 The 600 employee / 330vph scenario test shows that in the 2038 AM peak hour, 

the intersection is likely to operate at LOS A/D with queues of around 22m and 

delays of some 35 seconds on the right turn out of Princes Street.  In the 2038 PM 

peak hour, the same levels of service apply but with a queue of 51m and delays of 

around 34 seconds. 

4.1.10 Overall, the assessed effects are considered to offer a reasonable level of 

intersection operation into the future, that is in keeping with the Putaruru and 

State Highway road and traffic environment, particularly when considering the 

robust consideration of 30% HCV traffic.   

4.1.11 For the 1,200 employee / 660vph 2038 AM and PM peak hour scenarios, the 

intersection is likely to be operation at LOS F for the right turn out of Princes 

Street.  The introduction of a short right turn lane on Princes Street is insufficient 

to address this issue and some form of transformation al change would be 

required at this intersection.  Both a roundabout and a signalised intersection 

option would work from a capacity perspective. 

Conclusions 

4.1.12 From a capacity perspective, the assessment of effects associated a potential 

change in land zoning from Rural to Putaruru Business Zone, based on industrial 

activities only, and using the same methodology as was adopted through the AUP 

hearings, shows that: 

 the Princes Street / Arapuni Street and Princes Street / Main Street 

intersections are not the defining factors on the network and the level of 

development traffic considered has no discernible effect on their operation; 

 the network operates at suitable levels of service (no worse than LOS D) on 

any movement) at both the SH1 / Main Street roundabout and SH1 / Princes 
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Street t-intersection in 2028 and 2038 for the 600 employee / 330vph 

scenario.  This confirms that it is an appropriate traffic effect and that 

development associated with this level of traffic can be accommodated on 

the network; 

 The 1,200 employee / 660vph assessment scenario is aspirational based on 

the size and housing density of Putaruru but represents a worst case.  The 

network is not capable of accommodating this level of traffic demand without 

some form of transformational change at both the SH1 / Main Street 

roundabout and SH1 / Princes Street t-intersections.  

4.2 Road Safety Effects 

4.2.1 Through consultation, the Transport Agency has raised a number of road safety 

concerns, some of which are related to the existing intersection namely: 

 visibility to the south for vehicles turning out of Princes Street 

 visibility for vehicles turning right into Princes Street 

 conflict with the residential driveways opposite Princes Street and gaining 

direct access to SH1 

A safety review of the intersection as a whole has been undertaken together with 

detailed consideration of these specific factors. 

HRIG 

4.2.2 The road safety effects of the 375 employee / 200vph scenario have been 

considered in relation to the HRIG assessment.  The additional traffic arising from 

this level of employment opportunity would be unlikely to have an effect on the 

collective road safety risk, with this remaining at low-medium.  Personal risk would 

be expected to reduce to medium from medium-high.  The risk factors remain in 

the same categories for the 600 employee / 330vph scenario and are 0.5 (DSI) 
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equivalents in five years for collective risk and 14.1 DSI equivalents per 100 million 

vehicle kilometres travelled for personal risk. 

4.2.3 The principle of the HRIG is risk management, not complete risk removal.  The 

process for assessing whether a road safety response is appropriate is set out in 

Section 4.2.3 of that document. Figure 4.2 provides a flow chart that identifies that 

if there have been less than 3 DSI crashes in the past five years, and the DSI 

equivalent is less than 1.1 in five years, then the intersection is not classed as high 

risk.  Similarly, for personal risk, the injury crash rate needs to be below 4 crashes 

over 5 years and a personal risk of less than 16 DSI equivalents per million vehicle 

kilometres travelled.    

4.2.4 The risk assessment at 2038 allowing for up to 330vph to be generated by the 

proposed M4 Plan Change area fails to trigger either of those gateway tests and as 

such, the intersection is not considered to be high risk.  However, Section 4.5.1 of 

the HRIG goes on to provide a ‘treatment philosophy strategy’ which recognises 

the need to prioritise efforts at intersections representing the highest risk, without 

necessarily ignoring lower risk intersections.  Figure 4.5 has been reproduced 

below for ease of reference. 
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Figure 8: HRIG Treatment Philosophy Strategy 

4.2.5 For the SH1 / Princes Street intersection, the combination of low-medium 

collective risk and medium personal risk puts the intersection in the crossover area 

between Safety Maintenance and Safety Management.  Safety Management is 

identified as being low cost improvements such as speed management hazard 

awareness raising such as intelligent sign technology and minor intersection 

improvement such as kerb realignments and the installation of traffic islands. 

4.2.6 Comparing this with the existing risk level of low-medium and personal risk level of 

medium – high and applying those to the treatment philosophy strategy shows 

that for the existing situation, Safety Management is an appropriate response, 

suggesting that the Transport Agency may wish to consider that as part of their 

ongoing road safety works package.  The effect of the Plan Change traffic is to 

reduce personal risk to medium, moving away from a definite Safety Management 

response in to an area where Safety Maintenance is the appropriate action. 
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Visibility Out of Princes Street 

4.2.7 As has been identified in Section 2.2, there is ample visibility under the existing 

speed limit for truck drivers pulling out of Princes Street.  For car drivers, visibility 

into the sag curve is constrained by the adjacent crest curve.  However, this is 

mitigated to a significant degree due to the clear visibility to the Bridge Street / 

SH1 intersection and of the opposite down slope into the sag curve as shown in 

Figure 4. 

4.2.8 For the current peak hour demand of around 70vph – 80vph turning out of Princes 

Street in total, CAS records only one non-injury crash where visibility was likely to 

have been a contributing factor.  Of the total traffic demand, the critical 

movement will be the right turn out, which represents a demand of around 60vph 

– 70vph, as those turning left out, whilst still needing to be able to assess whether 

it is safe to do so, have a lower differential between their speed and that of an 

approaching vehicle as they are accelerating away from approaching traffic. 

4.2.9 The proposed plan change is assessed as increasing the right turn out demand at 

Princes Street from some 3vph - 8vph (375 employees 220vph development 

scenario), 4vph – 14vph (600 employees / 330vph scenario) and 7vph – 28vph 

(1,200 employees / 660vph scenario).  Given the latter scenario is unlikely to occur 

as it requires transformational network changes, the maximum increase in 

exposure is between 4vph and 14vph in the peak hours, and is likely to be less 

than this at other times of day.  Given the mitigation of the deficient visibility as 

discussed in detail in Section 2.2, it is assessed that this level of potential 

additional vehicle demand and therefore risk exposure is minimal. 

Visibility for Right Turns into Princes Street 

4.2.10 For vehicles turning right into Princes Street the ability of a driver to see 

approaching cars depending on size, and to be able to respond to cars traveling 

bunched together or in a more dispersed pattern has been discussed in Section 

2.2.  This confirmed that whilst there is a deficiency, and as with the right turn out 
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of Princes Street, the reduced visibility is not a factor in the reported crashes at 

the intersection. 

4.2.11 In terms of risk exposure, there are currently some 8vph – 20vph turning right into 

Princes Street with this being expected to increase by around 2vph – 4vph as a 

result of background traffic growth.  The introduction of the development would 

significantly increase demand to some 70vph – 200vph under the low 

development scenario.  This is a significant increase, however, given the ability of 

drivers to track approaching vehicles into and out of the sag curve as 

demonstrated in Section 2.2 and for drivers to be able to see larger cars 

throughout, the overall risk level is assessed as remaining low. 

Residential Driveways 

4.2.12  In relation to the residential driveways within the intersection, undoubtedly, the 

addition of more traffic to SH1 will be noticed by residents.  The key issue is 

therefore to consider to what degree the safety of accessing and egressing these 

sites is affected by potential development traffic associated with the Plan Change 

area.  

4.2.13  For Driveway #1 at the start of the right turn lane, left turn entry to that site will 

remain unchanged.  The right turn in currently requires a driver to sit facing the 

wrong way in the right turn lane and should not therefore be undertaken.  In 

future the increased use of the right turn lane to access Princes Street will enforce 

this and can be considered a safety gain. 

4.2.14 Exit from the site to the left will remain unaffected by development related traffic. 

When exiting to the right, visibility is already constrained by the bend in SH1, 

however the line of sight is beyond the right turn lane as shown in Figure 9. 
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Figure 9: Line of Sight South from Driveway #1 (copyright Google Earth) 

4.2.15 The additional right turn demand is therefore unlikely to have a detrimental effect 

on the ability of vehicles to pull out safely. 

4.2.16 At Driveway #2, visibility in both directions is unlikely to affected by additional use 

of the right turn lane, and the driveway will continue to function as a fourth arm 

for the intersection.  As with Driveway #1, the right turn in would require a driver 

to sit in the right turn lane facing the wrong way and should not be undertaken.  

The increase in traffic demand as a result of the Plan Change would help enforce 

this and can again be considered a safety gain.   

4.2.17 It is acknowledged that turning right out of site will be harder in future due to the 

additional traffic demands and that as a result, riskier manoeuvres may be 

undertaken.  However, given the typical peak hour generation for a house is 1vph, 

the risk factor is considered to be low overall.  
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Left In / Left Out Layout at Princes Street / SH1 

4.2.18 The potential to alter the layout of this intersection to left in/left out only has 

been raised through consultation with the Transport Agency and the effects of this 

from a road safety perspective have been considered here.  Consideration has also 

been given to the wider network effects of banning the right turn at Princes Street 

/ SH1. 

4.2.19 The purpose of the state highway network is to perform a strategic network 

function and to carry freight traffic.  In general, it is desirable to get HCV traffic 

onto the strategic network as quickly as possible to minimise effect on local roads 

and local communities.  The banning of right turns at the Princes Street / SH1 

would therefore require HCV traffic to travel along Princes Street to access SH1 at 

the Main Street / SH1 roundabout.  The effects of this would be to: 

 increase HCV traffic at two zebra crossings within the town centre, which is 

contrary to one of the key principles of road safety which is to minimise 

pedestrian / HCV interaction wherever possible; 

 increase HCV traffic past angled on-street parking on Princes Street and Main 

Street, increasing the risk of drivers reversing out into the path of a truck; 

 increase HCV traffic through two mini- roundabouts.  This is unlikely to be a 

key issue at Arapuni Street / Princes Street as HCVs would be making a 

straight on manoeuvre, however the Main Street / Princes Street mini-

roundabout already shows evidence of right turning northbound trucks being 

unable to carry out the turn without tracking across the roundabout island; 

 increase HCV traffic across the railway level crossing; 

 increase HCV traffic past Buckland Road, which forms the main access to the 

wharekura for residents on the west side of the town and is identified on-

street as a walking route to school. 
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4.2.20 Based on current demands, HCV traffic through the town centre could be 

expected to increase by some 100vpd and 10vph in the peak as a result of banning 

right turns at Princes Street / SH1.   This is compared to existing demands of 

around 250vpd and around 25vph.  The level of change that the town centre 

would experience would be to go from approximately 1HCV / 2 ½ minutes to 

approximately 1HCV / 1 ½ minutes.  This is considered to be a noticeable level of 

change in a generally quiet town centre setting.  Any increase in HCV traffic as a 

result of the proposed plan change would add to the significance of this effect. 

4.2.21 At a network level, it is assessed that the banning of right turns at Princes Street / 

SH1 would not be a desirable outcome.   

4.2.22 Consideration has also been given to the localised effects of changing Princes 

Street / SH1 to left out / left in only.  Through consultation with the Transport 

Agency and SWDC, it is agreed that if it were to go ahead, signage and a double no 

overtaking line would not provide a suitable level of control and that a physical 

median would be required. 

4.2.23 In terms of the two residential driveways the right turn in is currently 

compromised by the existing right turn lane on SH1.  Having a physical median 

would be beneficial in that it would ensure that this manoeuvre could not occur.   

4.2.24 However, the right-turn out is currently permitted and achievable and this would 

no longer be possible with a physical median in place.  The southern driveway 

would also no longer be able to make a straight across manoeuvre to Princes 

Street.  This means that both properties would have to exit to the left only.  The 

result of this is that drivers wishing to head north from these properties will need 

to either u-turn around the end of the median island or will potentially use Bridge 

Street as a turning location. 

4.2.25 It is acknowledged that the likelihood of a crash occurring would be low given the 

small number of vehicle making either manoeuvre, however, consideration should 

be given to how each manoeuvre would be made and what risks would be 

involved.   
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4.2.26 For the u-turn, a driver will need to assess the speed of oncoming traffic and make 

a decision as to whether they can turn or not.  Visibility is likely to be good for that 

manoeuvre.  However, if a vehicle needs to wait, the key concern becomes the 

visibility for southbound drivers of the waiting car.  Given the alignment of SH1 

and the fact that a car would be waiting over the crest of the hill, it is likely that an 

approaching car is unlikely to have 170m visibility of somebody waiting to u-turn 

and the risk of a rear end crash occurring is therefore high. 

4.2.27 A potential solution to this is to create sufficient space for the u-tuning vehicles to 

wait safely either within the median itself or on the shoulder. If a vehicle is waiting 

on the shoulder, then they need to assess visibility in both directions and the 

vertical and horizontal alignment is likely to be insufficient for them to see 

approaching southbound traffic.  This is not considered to be a safe option and 

replicates the issue that the right turn ban is trying to address.   

4.2.28 Similarly, if the u-tuning vehicle waits in the centre of the road, there is then 

insufficient space to allow a complete u-turn manoeuvre based on the standard 

car turning circle diameter of 12m without carriageway widening.  This suggests 

that any median island would need to extend to Bridge Street and would therefore 

affect further residential properties on the east side of SH1. 

4.2.29 At Bridge Street, visibility to the north is good and extends to the brow of the hill 

at Princes Street.  However, visibility to the south is compromised by the proximity 

of Bridge Street intersection to the rail overbridge and is therefore limited to some 

40m – 50m based on Google imagery. 

4.2.30 Whilst it is accepted that only a small number of vehicles would be required to 

make either the u-turn or use Bridge Street to turn around, it is assessed that the 

effects of this change would be significant for this user group based on the 

potential severity of outcome of a crash. 

Conclusions 

4.2.31 Conversion of the Princes Street / SH1 intersection to left in / left out operation 

only has been considered at both the network and localised effects level.  At a 



41 

South Waikato District Council  Transportation Assessment | Putaruru Growth Plan Change: Proposed 

Business Zone 

CKL | Hamilton  B18174 

 

network level, it is assessed that the effects on the town centre pedestrian 

environment in particular would be significant in the context of existing traffic 

demands.  Similarly, the effect of a median to control right turn and u-turning 

behaviours is considered to provide a negative road safety outcome through 

increasing the number of vehicles turning right out of Bridge Street in significantly 

constrained visibility conditions.  

4.2.32 Overall, it is assessed that the level of change in relation to road safety risk does 

not warrant safety improvements to support the proposed M4 Plan Change area.  

However, should the Transport Agency wish to address the existing visibility 

constraints associated with the SH1 / Princes Street intersection, then there are 

opportunities to change the sag curve to lift the bottom of the dip and provide 

complaint visibility, or to introduce a speed reduction (permanent or triggered by 

approaching vehicles) so that visibility will comply with standards.  

 

5.0  Proposed Zone Rules 

5.0.1 The intersection capacity assessment has highlighted the following, regardless of 

the area of land rezoned as Business: 

 In the 10-year timeframe to 2028, the operation of the Princes Street / SH1 

intersection is the defining factor on how much development traffic is 

considered appropriate.  This is considered to be a value of 330vph, of which 

30% have been assumed to the HCV.  This is assessed as representing a robust 

case based on industrial type land uses.   

 The operation of the network is constrained in the 20-year timeframe by the 

operation of the Princes Street / SH1 intersection.  Whilst 2038 is beyond the 

lifespan of the current District Plan, it is necessary to consider this long term 

effects to ensure that appropriate strategic planning can be undertaken and 

development controls applied.  The assessed level of traffic effects that are 
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assessed as being able to be supported by the network in this strategic 

timeframe is 330vph; 

 An assessment of the road safety environment shows that the Princes Street / 

SH1 intersection is a low – medium risk intersection overall and that given the 

combination of collective and personal road safety risk at present, the 

Transport Agency may wish to consider Safety Management interventions.  

The effect of Plan Change traffic is to reduce personal risk and move the 

intersection towards a Safety Maintenance response; 

 Some visibility deficiencies to the south from Princes Street along SH1 have 

been identified, however these are only related to small cars being visually 

‘lost’ in the sag curve for a short amount of time.  The deficiency is mitigated 

to a significant degree by the full visibility of the down slope in the sag curve 

and this is not considered to be a significant risk in either the existing or 

future traffic demand scenarios, particularly when considered in the context 

of the overall low-medium risk rating for the intersection; 

 A major intervention involving the creating of a roundabout at the Princes 

Street / SH1 intersection could potentially unlock high levels of development 

and employee density, however, this then creates the need to mitigate the 

Main Street / SH1 roundabout also. Transformation changes could include 

traffic signals at either intersection, a new roundabout at Princes Street / 

SAH1 or a significant remodelled roundabout at Main Street / SH1. 

5.0.2 Based on the above outcomes, the following principles for the Putaruru Business 

Zone Rules are suggested in connection with the proposed plan change area.  

These apply to either a 25ha or 40ha area of land, with or without a rail siding: 

a) No new direct accesses onto the state highway shall be created.  Access to the 

Plan Change area for permitted Putaruru Business Zone activities shall be 

created to Princes Street. 

b) Land use activities within the proposed Putaruru Business Zone should be 

limited to industrial based activities or those with low traffic generating 
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potential.  This is to ensure that the traffic effects will be broadly in line with 

the employment based traffic patterns considered.   

c) Plan change area activities generating a cumulative traffic effect of up to 

200vph at the Princes Street / SH1 intersection should be considered as 

controlled in order to allow SWDC and the Transport Agency to confirm that 

the effects of development likely to maintain existing levels of service and 

road safety.  An Integrated Transportation Assessment of suitable scale and 

scope to allow this consideration to be made should be required.   This could 

be a fairly simple assessment provided by a suitably qualified transportation 

professional, and should include the outcomes of consultation with the 

Transport Agency. 

d) Plan change area activities resulting in cumulative traffic generation at the 

Princes Street / SH1 intersection greater than 200vph but less than 330vph 

should be assessed as restricted discretionary.  This is on the basis that 330vph 

has been identified as the point above which this intersection is likely to have 

a reduced level of service.  An Integrated Transportation Assessment prepared 

by a suitably qualified and experienced transportation professional 

considering the traffic effects of the proposed development and other 

proposed of committed developments will be required, particularly in relation 

to the operation of the Princes Street / SH1 intersection.  It is anticipated that 

analysis of this intersection and consultation with the Transport Agency will be 

required. 

e) The effects of cumulative traffic generation within the Plan Change area 

exceeding an increase in traffic demand of 330vph in any given hour at the 

Princes Street / SH1 intersection should be considered as a non-complying 

activity.  This is on the basis that the analysis undertaken to date identifies 

that some form of transformational change is likely to be required at this 

intersection once this level of traffic generation has been exceeded, with there 

also being potential wider road network effects arising from development 

activities.  An Integrated Transportation Assessment prepared by a suitably 
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qualified and experienced transportation professional will be required, 

considering the operation of the following intersections at a 20-year 

assessment horizon as a minimum: 

a. Princes Street / SH1 

b. Main Street / SH1 

c. Princes Street / Arapuni Street 

d. Princes Street / Main Street 

e. Main Street level crossing. 

Consultation with the Transport Agency should also be required. 

f) The traffic effects arising from any non-employment / industrial activities not 

identified as permitted within Zone rules should be considered as non-

complying as traffic patterns can be significantly different to those assessed to 

date.  An Integrated Transportation Assessment should be required as noted 

in (e) above. 

 

CKL 
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APPENDIX A – 2018 Observed Traffic Flows 
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2018 AM Base Traffic 

Kensington St
123 HCV 1 0 0
123 Light Overdale St 71 41 16 SH1

2 0 0
66 19 10 6

0 38 177 64
7 243 243
3 26

Main St

75 7
166 9

27 199
1 7 43 15 229

14 2 0 3 0 80
201 39 1

9 212
0 1

10 42
Arapuni St

Buttermilk
1 0
1 0
1 0

41 33 1
3 1 0

1 69
7 300

Princes St 3 5
9 51

56 231
2 60

SH1
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2018 PM Base Traffic 

Kensington St
123 HCV 0 0 0
123 Light Overdale St 77 32 26 SH1

0 0 2
47 78 23 3

0 15 187 43
6 279 239
1 34

Main St

133 1
247 2

68 304
2 11 41 11 314

1 1 0 1 0 57
234 45 1

8 199
0 1
6 47

Buttermilk
1 0
1 0
1 0

62 47 1
4 3 0

1 36
19 275

Princes St 2 9
3 64

57 330
7 56

SH1  
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APPENDIX B – SIDRA Analysis 2018 Base 
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Main Street / SH1 Roundabout – 2018 AM Peak 

 

Main Street / SH1 Roundabout – 2018 PM Peak 
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Main Street / Princes Street Roundabout – 2018 AM Peak 

 

Main Street / Princes Street Roundabout – 2018 PM Peak 
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Arapuni Street / Princes Street Roundabout – 2018 AM Peak 

 

Arapuni Street / Princes Street Roundabout – 2018 PM Peak 
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Princes Street / SH1 T-Intersection – 2018 AM Peak 

 

Princes Street / SH1 T-Intersection – 2018 PM Peak 
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APPENDIX C – 2038 Base Traffic Flows 
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2038 AM Base Traffic 

Kensington St
123 HCV 1 0 0
123 Light Overdale St 87 50 20 SH1

2 0 0
81 23 12 7

0 46 216 86
9 297 327
4 32

Main St

92 9
203 11

33 243
1 9 52 18 309

17 2 0 4 0 108
245 48 1

11 259
0 1

12 51
Arapuni St

Buttermilk
1 0
1 0
1 0

50 40 1
4 1 0

1 93
9 404

Princes St 4 6
11 62

68 311
2 81

SH1  
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2038 PM Base Traffic 

Kensington St
123 HCV 0 0 0
123 Light Overdale St 94 39 32 SH1

0 0 2
57 95 28 4

0 18 228 58
7 340 322
1 41

Main St

162 1
301 2

83 371
2 13 50 13 423

1 1 0 1 0 77
286 55 1

10 243
0 1
7 57

Buttermilk
1 0
1 0
1 0

76 57 1
5 4 0

1 49
23 371

Princes St 2 11
4 78

70 445
9 75

SH1  

 



56 

South Waikato District Council  Transportation Assessment | Putaruru Growth Plan Change: Proposed 

Business Zone 

CKL | Hamilton  B18174 

 

APPENDIX D - SIDRA Analysis 2038 Base 
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Main Street / SH1 Roundabout – 2038 AM Peak 

 

Main Street / SH1 Roundabout – 2038 PM Peak 

 



58 

South Waikato District Council  Transportation Assessment | Putaruru Growth Plan Change: Proposed 

Business Zone 

CKL | Hamilton  B18174 

 

 

Main Street / Princes Street Roundabout – 2038 AM Peak 

 

 

Main Street / Princes Street Roundabout – 2038 PM Peak 
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Arapuni Street / Princes Street Roundabout – 2038 AM Peak 
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Arapuni Street / Princes Street Roundabout – 2038 PM Peak 

 

Princes Street / SH1 T-Intersection – 2038 AM Peak 

 

 



61 

South Waikato District Council  Transportation Assessment | Putaruru Growth Plan Change: Proposed 

Business Zone 

CKL | Hamilton  B18174 

 

Princes Street / SH1 T-Intersection – 2038 PM Peak 

 

 

 

 

 

APPENDIX E – 2018 and 2038 Total Traffic Flows 
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2018 AM Total Traffic 

Kensington St
123 HCV 1 0 0
123 Light Overdale St 71 65 16 SH1

2 0 0
72 19 10 6

0 38 177 108
7 243 287
3 26

Main St

75 7
166 9

28 199
1 7 43 21 240

14 2 0 3 0 91
201 45 1

9 212
0 1

12 76
Arapuni St

Buttermilk
1 0
1 0
1 0

50 34 1
4 1 0

45 69
75 300

12 81
Princes St 39 22

2 40 11 52

63 3

IN 162 10 18 74 46
OUT 41 1 12 62 231
2 way 203 4 60

SH1  
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2018 PM Total Traffic 

Kensington St
123 HCV 0 0 0
123 Light Overdale St 77 38 26 SH1

0 0 2
48 78 23 3

0 15 187 54
6 279 251
1 34

Main St

133 1
247 2

74 304
2 11 41 36 360

1 1 0 1 0 103
234 46 1

8 199
0 1
7 56

Arapuni St

Buttermilk
1 0
1 0
1 0

97 53 1
7 3 0

12 36
37 275

7 92
Princes St 154 80

1 10 11 70

63 8

IN 55 41 77 32 12
OUT 169 3 48 58 330
2 way 224 8 56

SH1  
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2038 AM Total Traffic 

Kensington St
123 HCV 1 0 0
123 Light Overdale St 87 74 20 SH1

2 0 0
86 23 12 7

0 46 216 122
9 297 343
4 32

Main St

92 9
203 11

34 243
1 9 52 24 293

17 2 0 4 0 109
245 53 1

11 259
0 1

15 85
Arapuni St

Buttermilk
1 0
1 0
1 0

59 42 1
4 1 0

45 85
77 369

15 99
Princes St 40 23

2 40 13 64

77 4

IN 162 10 18 74 46
OUT 41 1 12 74 284
2 way 203 5 74

SH1  
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2038 PM Total Traffic 

Kensington St
123 HCV 0 0 0
123 Light Overdale St 94 45 32 SH1

0 0 2
59 95 28 4

0 18 228 64
7 340 306
1 41

Main St

162 1
301 2

89 371
2 13 50 38 432

1 1 0 1 0 116
286 56 1

10 243
0 1
8 66

Arapuni St

Buttermilk
1 0
1 0
1 0

111 63 1
7 4 0

13 44
41 338

9 112
Princes St 155 82

1 10 12 84

93 10

IN 42 41 77 19 12
OUT 169 3 48 71 406
2 way 211 9 69

SH1  
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APPENDIX F – SIDRA Analysis 2018 and 2038 Total Traffic 
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Main Street / SH1 Roundabout – 2038 AM Peak 

 

Main Street / SH1 Roundabout – 2038 PM Peak 
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Main Street / Princes Street Roundabout – 2038 AM Peak 

 

Main Street / Princes Street Roundabout – 2038 PM Peak 
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Arapuni Street / Princes Street Roundabout – 2038 AM Peak 

 

Arapuni Street / Princes Street Roundabout – 2038 PM Peak 
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 Princes Street / SH1 T-Intersection – 2038 AM Peak 

 

Princes Street / SH1 T-Intersection – 2038 PM Peak 
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APPENDIX G – Mitigation Options 
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Extra Lane Princes Street – 600 Employees 

2038 AM Princes Street / SH1 

 

2038 PM Princes Street / SH1 
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2038 AM Main Street / SH1 

 

2038 PM Main Street / SH1 
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