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1 EXECUTIVE SUMMARY 

Christchurch City Council’s (CCC) are designing the Heathcote Expressway (HX) as part of the Major Cycle 

Route (MCR) project. A new cycle path facility is proposed parallel to the western side of the Main South 

Rail corridor.  

While the HX proposal does not cross the MSL there is expected to be an increase in on road cycle usage 

of the Scruttons Road crossing for patrons linking to the HX from the greater catchment area. A new 

pedestrian connection is proposed to link the HX to the existing footpath on Scruttons Road on down side 

of the road crossing.  

The purpose of this Level Crossing Safety Impact Assessment (LCSIA) report is to assess the level of risk in 

the change in use for the existing road crossing and, also determine what Level Crossing Safety Score (LCSS) 

is for the proposed pedestrian level crossing and if the concept design proposes appropriate controls to 

manage the risk. 

 Scruttons Road Level Crossing #2281 

The existing protection at the Scruttons Road crossing consists of Flashing Lights & Bells (FLB) Control and 

a second train approaching warning lights. The new cycleway is expected to generate 160 additional cycle 

trips (80 each way) at the existing road level crossing for cyclists accessing the HX. 

 Scruttons Pedestrian Level Crossing #4619 

A concept design for a new pedestrian crossing has been provided (Figure 3 3: Pedestrian Crossing 

Concept), and a new ALCAM survey for pedestrian crossing carried out by a third party. The proposed 

protection for the pedestrian crossing consists of a Maze with static signage. 

Conclusion 

The Level Crossing Safety Score (LCSS) procedure assesses and scores the risk of level crossings. For level 

crossings, KiwiRail policy is;  

• Criteria 1: The Proposed Design and Future Scores of a level crossing to achieve a “Low” or 

“Medium-Low” level of risk, as determined by the LCSS.  

• Criteria 2: The Proposed Design and future Score of a level crossing to achieve a LCSS number (out 

of 60) lower than, or equal to the Updated Existing LCSS number.  

For a new facility, Criteria 1 must be met.  

The LCSS results for the existing situation, proposed shared path crossing are shown below in Table 1-1 and 

Table below; 

• The proposed road crossing has assumed that from opening day an additional 120 on-rod cycle 

movements with occur at the crossing, no additional infrastructure has been proposed for the road 

crossing. 

• The pedestrian volume has been estimate at 20 pedestrians per day after opening. It is 

recommended that actual pedestrian counts are collected after opening. 
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• The location proposed pedestrian maze will restrict maintenance vehicles from accessing the rail 

corridor.   

• The Future scores are a sensitivity test of the proposals with 3% traffic growth per annum 10 years 

beyond opening. An initial high uptake1 for both on-road cyclists and pedestrians has been 

estimated at 10% per annum as users familiarise themselves with the new facility, a reduction in 

the growth to 3% per annum is estimated after the initial increase.  

Table 1-1: LCSS Road Level Crossing Results Summary 

Scenario 
Updated Existing Change in Use Proposed 

Design2 

Future Score 

Existing Road Level 

Crossing 

LCSS 12 / 60 12/ 60 16 / 60 17 / 60 

LCSS Risk Band Low Low Low Low 

Criterion Met Criteria 1 & 2 Criteria 1 & 2 Criteria 1 Criteria 1 

Table 1-2: LCSS Pedestrian Level Crossing Results Summary 

Scenario Updated 

Existing 

Change in 

Use 

Proposed 

Design 

Future 

Score 

SRT 

Proposed 

Design 

SRT 

Future 

Score 

Proposed 

Shared Path / 

Pedestrian Level 

Crossing 

LCSS 22 / 60 28 / 60 6 / 60 9 / 60 20 / 60 25 / 60 

LCSS Risk 

Band 
Med-Low Med-Low Low Low Med-Low Med-Low 

Criterion Met Criteria 1 Criteria 1 Criteria 1 Criteria 1 Criteria 1 Criteria 1 

This satisfies KiwiRail criteria 1 for a new facility. Notwithstanding any risk assessments, KiwiRail’s Signals 

and Telecommunications Standard: S-ST-LC-2103 2018 requires the following minimum protections to be 

provided at Active Level Crossings for new and upgraded level crossings. 

Railway Type Multi Track 

Road Ped/Cycle 

Metro3 Barriers Gates 

Non-Metro Barriers Gates 

                                                             
1 Traffic Growth Per Annam for Cycle and Pedestrians  Y1 10%, Y2 10%, Y3 5%, Y4 5%, Y5 5%, Y6 5%, Y6 

5%, Y7 3%, Y8 3%, Y8 3%, Y10 3%. 

2 The proposed design assessment has been based on the projected increase in the Road AADT from 75 to 

235 with an expected approximate 160 additional cycle trips (80 each way) will use the existing road level 

crossing after the HX is constructed.  

3 Metropolitan (metro) passenger rail services operate in two cities, Auckland and Wellington. 
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However, the concept design does not meet the KiwiRail minimum protection requirement for pedestrian 

and cyclists crossing multi track in a non-metro area. The minimum protection required is ‘Gates’. The 

construction of gates in this location is considered to be cost prohibitive with the footpath connection 

unlikely to constructed if the gates are required. The implication may result in uncontrolled pedestrian 

movements across the road level crossing. 

The SRT recommend that the final detail design of the shared path crossing includes; 

• That SFARP principal is applied in this instance and the SRT modified design with a second train 

approaching active warning sign is included in favour of the full automatic gates. 

• Installation of an adequate length of fencing is provided to ensure that pedestrians do not use the 

road crossing to ‘bypass’ the new pedestrian facility. 

• Full compliance with NZTA TCD-9;  

• KiwiRail maintenance staff confirm access requirements for maintenance track running parallel to 

the MSL. 

• Post-construction pedestrian/cyclist counts will provide more accurate ALCAM and LCSS results in 

the future.  

• An alternative ‘desire line’ approach has been considered to install a smooth, flat pedestrian path 

close to the desire line but without the maze controls, this was due to the site constraints resulting 

in limited scope to install wing fencing to encourage pedestrians to use the maze. However, it is 

not recommended that this option is progressed as the score is at the upper echelon of the 

Medium-Low risk band and does not meet the minimum protection requirements. 
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2 INTRODUCTION 

As part of Christchurch City Council’s (CCC) construction of the Heathcote Expressway (HX) Major Cycle 

Route (MCR) which part of is proposed to be constructed to run parallel to the MSL, this report documents 

the Level Crossing Safety Impact Assessment (LCSIA) for  

1. The existing road level crossing at Scruttons Road, Heathcote Valley, Christchurch; and 

2. A proposed pedestrian crossing at the same location. 

The purpose of this LCSIA is to inform the design process going forward. The proposed MCR Route does 

not cross the rail line, but is sufficiently nearby (see Figure 2-1 below), that it is expected to generate both; 

1. increased number of cyclists using the existing road crossing; and 

2. increased pedestrian demand. There are no existing formal pedestrian facilities at the Scruttons 

Road level crossing. 

 

Figure 2-1: Location 

Proposed MCR 

Route 

Level Crossing 

on Scruttons 

Road 

Residential 

catchment 
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3 EXISTING CONDITIONS 

Road Crossing 

North of the level crossing is a ‘no-exit’ road with a small number of rural properties (see Figure 3-1 below). 

 

Figure 3-1: Existing Crossing - Looking North 

South of the Crossing, Scruttons Road is a conventional residential street (see Figure 3-2 below). 

 

Figure 3-2: Existing Crossing - Looking South 
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Rail Info 

Key features of the current crossing; 

• Located at 5.2km on KiwiRail’s Main South Line (MSL); 

• Road Crossing ALCAM #2281; 

• 40 Train movements per day (20 each way); 

• Estimated 75 Annual Average Daily Traffic (AADT) on this section of Scruttons Road; 

• 40km/h speed limit; 

• Double Tracks; 

• Skewed Crossing (approx 45 degrees); 

• Flashing Lights & Bells (FLB) Control – No barriers; 

• Second train approaching warning lights; 

Crash & Safety Data 

 KiwiRail IRIS Data 

KiwiRails Incident Recording Information System (IRIS) database records zero incidents (either 

Road or Pedestrian) at the Scruttons Road crossing. 

 NZTA CAS Data 

The NZ Transport Agency’s (NZTA) Crash Analysis System (CAS) database also records zero 

incidents at the level crossing. 

ALCAM Results 

 Road Crossing (2017) 

An ALCAM assessment was done in 2017. Key information is; 

• Located at 5.200km on the South Island Main South Line (MSL); 

• Trains per day 9 

• ALCAM ID#   2281; 

• Risk Score  0.0005 fatalities per year 

• Assessed as   ‘Medium-Low’ Risk 

 Road Crossing (2019 Update) 

The 2017 ALCAM assessment used a train volume of 9 per day. KiwiRail advise the current train 

volumes across the Scruttons Road level crossing is 40 (20 trains each way). 

The 2017 ALCAM assessment used a figure of 6% HCVs, this is considered unrealistic given the 

nature of the properties and activities within the ‘no-exit’ portion of Scruttons Road. A more 

realistic HCV% is considered to be 20%.  

The 2017 ALCAM assessment was done with a 70km/h speed restriction on locomotives, this has 

now further reduced to 40km/h. The ALCAM risk assessment has been updated to reflect these 

changes; 

• Risk Score  0.00013 fatalities per year 

• Assessed as  ‘Low’ Risk 
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 Pedestrian Crossing 

No existing pedestrian facilities exist, and existing pedestrian numbers are expected to be very low 

(less than 5) per day. A pedestrian ALCAM for a proposed footpath on the western side of Scruttons 

Road (see Figure 3-3 below) was completed in 2019. Key information; 

• Proposed ‘Maze’ control 

• Perpendicular crossing 

 

Figure 3-3: Pedestrian Crossing Concept 

 Pedestrian Crossing (2019) 

An ALCAM desktop assessment was done in 2019. Key information is; 

• Located at 5.200km on the South Island Main South Line (MSL); 

• Trains per day 9 

• ALCAM ID#   4619; 

• Risk Score  33,206 

• Assessed as   ‘Low’ Risk 

 Pedestrian Crossing (2019 Update) 

The 2019 ALCAM assessment used a train volume of 9 per day. KiwiRail advise the current train 

volumes across the Scruttons Road level crossing is 40 (20 trains each way). 

The 2019 ALCAM assessment was done with a 70km/h speed restriction on locomotives, this has 

now further reduced to 40km/h. The ALCAM risk assessment has been updated to reflect these 

changes; 

• Risk Score  147,973 

• Assessed as  ‘Medium Low’ 
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Site Inspection 

A site visit was undertaken on Wednesday 17th April 2019, members of the Safety Review Team (SRT) were; 

•  CCC Safety Engineer 

•  CCC Project Manager 

• KiwiRail Operations Manager & representing the Locomotive Engineers (LE’s) 

• , KiwiRail Signals Engineer 

• , Velos, LCSIA Reporter 

The site is a new public crossing.  As such the site is required by KiwiRail to meet LCSIA Criteria 1: 

“The proposed design/upgrade of a new crossing to achieve a “Low” or “Medium-Low” level of risk, as 

determined by the LCSS. 

KiwiRail provides the following guidance regarding the meaning of the Level Crossing Safety Score Risk 

bands. 

 

Figure 1:  Level Crossing Safety Score Risk Bands 
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Issues identified by the SRT for the existing level crossing were; 

• The High skew angle combined with vegetation in the Southeast corner obscured visibility (see Figure 

3-4 below); 

• Noticeable hump in the road and poor pavement condition increased the risk of trucks grounding (see 

Figure 3-5 below); 

• Vegetation on the northeast quadrant was also less than ideal (see Figure 3-6 below). 

 

Figure 3-4: Visibility to the SE Corner 
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Figure 3-5: Vertical Hump at Crossing 

 

 

Figure 3-6: Visibility in NE quadrant 

In addition to the existing concerns, for any proposed pedestrian crossing, the SRT identified the following 

further issues; 

• High skew of tracks, and presence of multiple service boxes would make the installation of a pedestrian 

maze difficult (see Figure 3-7 below); 

• The close proximity of driveways reduces the length available for wing-fencing, which in turn, means 

pedestrian compliance is likely to be an issue (see Figure 3-8 below); 
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Figure 3-7: Existing service boxes 

 
Figure 3-8: Driveways close to LX 
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4 EXISTING CROSSING 

Road Crossing #2281 

Once the HX MCR is completed, it is expected that approximately 160 additional cycle trips (80 each way) 

will use the existing road level crossing. This would increase the Road AADT from 75 to 235. The resulting 

change in traffic composition reduces the HCV% from 20% to 6%. 

These changes increase the ALCAM Risk score from 0.00013 to 0.00014 fatalities per year. 

 Updated Existing  

The existing ALCAM score for the road level crossing updated to reflect the current train volume and speed 

restriction on the line. 

 Change in Use 

Future volumes based on 3% per annum traffic growth volume if no changes were to occur at the crossing. 

 Proposed Design 

The proposed design based on the updated AADT 235vpd resulting from an additional 160 on road cycle 

trips per day. The resulting change in traffic composition reduces the HCV% from 20% to 6%. 

 Future Score 

Future volumes based on 3% per annum traffic growth and an initial high uptake for both on-road cyclists 

has been estimated at 10% per annum as users familiarise themselves with the new facility, a reduction in 

the growth to 3% per annum is estimated after the initial increase. 

Pedestrian Crossing #4619 

Once the HX MCR is completed, it is expected that some local residents will want to cross the rail line and 

use the new cycleway as a recreational walking path. For the purposes of the initial ALCAM, this has been 

estimated at an average of 20 per day, with the expectation that it is likely to be slightly higher on weekends 

and with seasonal fluctuations. 

 Updated Existing (Concept Design) 

The 2019 ALCAM score for the proposed pedestrian level crossing was updated to reflect the current train 

volume and speed restriction on the line. 

 Change in Use 

Future volumes based on the initial high uptake for pedestrians has been estimated at 10% per annum as 

users familiarise themselves with the new facility, a reduction in the growth to 3% per annum is estimated 

after the initial increase. 

 per annum growth volume if no changes were to occur to the concept design. 

 Proposed Design 

The proposed design is based on an estimated average daily used of 20 pedestrians per day, and the 

inclusion of automatic gates as per the KiwiRail minimum protection requirements  
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 Future Score 

Future volumes based on high uptake growth volume per annum if the proposed design was to occur at 

the crossing. 

 Safety Review Team (SRT) Score 

The proposed design is based on applying the SFARP principal with the inclusion of second train 

approaching sign in favour of automatic gates.  
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5 LEVEL CROSSING SAFETY SCORE (LCSS) – ROAD CROSSING 

ALCAM Score (30 Points) 

The raw road ALCAM risk scores are multiplied by 10,000. The resulting score then corresponds to an 

ALCAM LCSS4. The scores are outlined in Table 5-1 below; 

Table 5-1: ALCAM LCSS Score 

Scored Item Raw Risk 

Score 

ALCAM 

Score 

ALCAM LCSS 

Score 

Fatality 

Return 

Risk Change 

% 

ALCAM Risk 

Band 

Updated 

Existing 

0.00013 1.3 3 / 30 7,861 years - Low 

Change in Use 0.00013 1.3 3 / 30 7,755 years 1.3% Low 

Proposed 

Design 

0.00014 1.4 4 / 30 7,059 years 10% Low 

Future Score 0.00017 1.7 7 / 30 5,823 years 26% Med-Low 

 

Crash & Incident History Score (10 Points) 

There is no existing crash history at the crossing. The proposed scenario increases the crossing volume, and 

given the IRIS database records near misses, it is considered reasonable that an additional IRIS incident is 

likely within the next 10 years. 

For the LCSIA, all results are rounded up to the nearest whole number, therefore the proposed scenario 

scores 1/10. 

These results are summarised in Table 5-2 below; 

Table 5-2: Crash & Incident History Score 

Scenario IRIS Data Total Score Comment 

Existing Zero 0 / 10 No recorded incidents have occurred at the crossing. 

Change in Use Zero 0 / 10 No additional incidents are estimated to occur under the change 

in use. 

Proposed 

Design 

1 incident 1 / 10 With the increase in on road cycle usage, it is estimated that 1 

additional near miss will occur at the crossing within the next 10 

years. 

Future Score 1 incident 1 / 10 No additional incidents are estimated to occur under the future 

score. 

 

                                                             
4 Appendix A4, Table 11, Level Crossing Risk Assessment Guide (KiwiRail, July 2017) 
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Site Specific Safety Score (10 Points) 

The Site-Specific Safety Score (SSSS) for an urban road crossing is based on four categories of scoring. For 

the existing Scruttons Road crossing, these are assessed below in Error! Reference source not found. 

below; 

Table 5-3: SSSS Score Summary 

Scenario Raw 

Score 

Total 

Score 

Comment 

Existing 5 / 30 2 / 10 Crossing Controls 3 / 5 

Flashing Lights and Bells. 

Queuing 0 / 6 

No bisecting intersection at either side of the level crossing 

Short Stacking/Grounding Out 0 / 10 

No evidence of grounding out 

Adjoining Major Accessway/Side Roads & Bisecting Intersections 1 / 6 

One accessway (Substation) on departure side but low chance of queues 

forming back over crossing. 

Observed Non-Compliance 1 / 3 

Rare to low level non-compliance issues 

Change in 

Use 

5 / 30 2 / 10 

Proposed 

Design 

6 / 30 2 / 10 Crossing Controls 3 / 5 

Flashing Lights and Bells. 

Queuing 0 / 6 

No bisecting intersection at either side of the level crossing 

Short Stacking/Grounding Out 0 / 10 

No evidence of grounding out 

Adjoining Major Accessway/Side Roads & Bisecting Intersections 1 / 6 

One accessway (Substation) on departure side but low chance of queues 

forming back over crossing. 

Observed Non-Compliance 2 / 3 

Rare to low level non-compliance issues 

Future 

Score 

6 / 30 2 / 10 

For the proposed design scenario with additional volume of cyclists using the crossing, it is considered 

reasonable that the ‘Observed Non-Compliance’ score increases from 1/3 to 2/3. This increases the raw 

score from 5/30 to 6/30, however does not alter the final SSSS of 2/10. 

 

  



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             16 | P a g e  

 

Locomotive & RCA Engineers Risk Assessment (10 Points) 

The risk assessment ratings were as follows; 

• Locomotive Engineer (LE)   4 

• Road Controlling Authority (RCA) Engineer 2 

The LE score weighted 2:1 in favour of the LE scores, this gives a total risk assessment score of (4*2) + 2= 

10÷1.5 = 7/10  

Under the proposed design scenario, with increased cycle volumes, the RCA Engineer would increase their 

score to 3/5, however due to the weighting of the LE score the risk assessment score remains at 7/10. 

Table 5-4: Locomotive & RCA Engineer Score 

Scenario Locomotive Engineer RCA Engineer Total Score 

Existing 4 / 5 2 / 5 7 / 10 

Change in Use 4 / 5 2 / 5 7 / 10 

Proposed Design 4 / 5 3 / 5 7 / 10 

Future Score 4 / 5 3 / 5 7 / 10 

 

Level Crossing Safety Score (LCSS) Summary 

For the Scruttons Road road level crossing, the LCSS scores are summarised below in Error! Reference 

source not found. 

Table 5-5: LCSS Summary – Road Crossing 

Category Updated 

Existing 

Change in 

Use 

Proposed 

Design 

Future 

Score 

Comments 

Traffic Info 75 AADT 

20% HCV 

101 AADT 

15% HCV 

235 AADT 

6% HCV 

400 AADT 

7% HCV 

A traffic growth of 3% per annum has 

been applied over a 10yr period for 

vehicle traffic growth. 

ALCAM Score 3 / 30 3 / 30 6 / 30 7 / 30 The change in use increase the volume 

of on road cyclists. The in 

Crash & Incident 

History Score 

0 / 10 0 / 10 1 / 10 1 / 10 The increase in usage estimates that 1 

near miss will occur at the crossing 

within the next 10 years. 

Site Specific Safety 

Score (SSSS) 

2 / 10 2 / 10 2 / 10 2 / 10 it is considered reasonable that the 

‘Observed Non-Compliance’ score 

increases from 1/3 to 2/3 

Locomotive & RCA 

Engineers Risk 

Assessment 

7 / 10 7 / 10 7 / 10 7 / 10 Under the change in use scenario, with 

increased cycle volumes, the RCA 

Engineer would increase their score to 
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3/5, however due to the weighting of 

the LE score the risk assessment score 

remains at 7/10. 

Total Level Crossing 

Safety Score (LCSS) 

12 / 60 12 / 60 16 / 60 17 / 60  

LCSS Risk Band Low Low Low Low  

Therefore, the change in use crossing with greater cyclist numbers satisfies KiwiRail criteria that a modified 

design achieves a “low” or “medium-low” level of risk as determined by the LCSS. 

Future Score Assessment Summary 

A future score assessment forecast the estimated increase in AADT volume over the next 10-year period 

at the crossing and if necessary recommends an amendment to form of controls. 

The assessment has forecasted an increase of 3% per annum for traffic growth, and an initial high uptake 

for both on-road cyclists and pedestrians has been estimated at 10% per annum as users familiarise 

themselves with the new facility, a reduction in the growth to 3% per annum is estimated after the initial 

increase, if the proposed design was to occur at the crossing. 

The future score LCSS is 17, which corresponds to a risk band of “Low” and therefore still satisfies KiwiRail 

Criteria 1. 
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6 LEVEL CROSSING SAFETY SCORE (LCSS) – PEDESTRIAN DOWN CROSSING 

As there is no existing pedestrian crossing facility at the level crossing, the Level Crossing Safety Score (LCSS) 

is for a proposed pedestrian crossing only, a concept sketch is shown in Figure 6-1 below; 

 

Figure 6-1: Pedestrian Crossing Concept 

An ALCAM survey was completed in 2019 on the concept design (crossing number 4619) giving a Raw Risk 

Score of 33,206. This corresponds to an ALCAM LCSS score of 25 and ALCAM risk band of Low. 

The LCSIA has noted that the concept design does not include any activity controls, with the specific risk 

relating to a second train approaching, while there would be residual noise from the FLB on the road 

crossing the risk is not actively managed and does not provide the minimum level of protection 

requirement for pedestrian and cyclists crossing multi track in a non-metro area. The minimum protection 

required to the new pedestrian crossing is Gates. 

The LCSIA assessors ‘Proposed Design’ includes pedestrian gates at the crossing.  

                                                             
5 Table 18 ‘2018/19 ALCAM pedestrian crossing LCSS Scores’, Level Crossing Risk Assessment Guide (KiwiRail, 

October 2018) 
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ALCAM Score (30 Points) 

The pedestrian crossing ALCAM survey has been updated to include an updated train speed and volume. 

The risk score has been adjusted to 147,973 (“Medium-Low” risk band). This corresponds to an ALCAM 

LCSS score of 9. 

Table 6-1: ALCAM LCSS Score 

Scored Item Raw Risk Score Band Range ALCAM LCSS Score ALCAM Risk Band 

Updated Existing 

(concept design) 

147,973 131,900 – 148,299 9 Medium-Low 

Change in Use 244,156 239,600 – 266,799 15 Medium 

Proposed Design 42,323 30,400 – 43,699 2 Low 

Future Score 69,833 65,300 – 78,599 5 Low 

It is considered that the cost associated with the construction of a pedestrian crossing with gates would 

make the installation of the crossing cost prohibitive and project not go ahead. Due to low estimated usage, 

the ‘so far as reasonably practicable’ (SFARP) principal could be applied in this situation.  

 Safety Review Team (SRT) modified design 

The SRT consider that the concept design does not manage the risk of the multi-track situation, it is 

recommended that as the gate solution would likely be cost prohibitive to the project progressing. The SRT 

recommends that SRARP principal is applied and the concept design is modified to include an active second 

train approaching warning sign in favour of gates.  

Table 6-2: Safety Review Team Modified ALCAM LCSS Score 

Scored Item Raw Risk Score Band Range ALCAM LCSS Score ALCAM Risk Band 

Safety Review Team 

Modified Design 

122,277 99,178 – 115,499 7 Medium-Low 

Safety Review Team 

Design Future Score 

185,256 181,000 – 197,345 12 Medium-Low 

 

Crash & Incident History Score (10 Points) 

For a shared path/pedestrian scenario, 100% of the crash score is from the IRIS score involving pedestrians. 

As there is no existing pedestrian facility with very limited pedestrian demand, the IRIS database has no 

recorded pedestrian or cyclist incidents. However as outlined in section 0, the construction of the MCR is 

expected to generate about 20 pedestrian crossings per day. Therefore, it is considered that a near miss 
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incident has been included and a Crash & Incident History Score of 2/10 is appropriate for the proposed 

scenario. 

Table 6-3: Crash & Incident History Score 

Scenario IRIS Data Total Score Comment 

Updated Existing 

(concept design) 

Assumed one near 

miss 

2 / 10 Assumed that a near miss will occur will occur 

with the proposed configuration. 

Change in Use Assumed two near 

miss 

4 / 10 Assumed that an additional near miss will 

occur. 

Proposed Design Zero 0 / 10 Assumed that pedestrian gates will mitigate 

incidents. 

Future Score Zero 0 / 10 Assumed that pedestrian gates will mitigate 

incidents. 

Site Specific Safety Score (10 Points) 

The Site-Specific Safety Score (SSSS) for a pedestrian/cyclist crossing scenario is based on 5 categories of 

scoring, for the proposed site at Scruttons Road these are assessed below; 

Table 6-4: SSSS - Summary 

Scenario Raw 

Score 

Total 

Score 

Comment 

Existing 12 / 30 4 / 10 Crossing Type 7 / 10 

Excellent visibility from proposed limit lines, and only look for train signs, -1 for 

proposed maze. Warning bells are present at the adjacent road crossing. 

Distraction/Inattention 2 / 5 

Low user numbers, assume distraction/inattention occurs from time to time 

Flange gap wheel entrapment for wheeled pedestrians 1 / 5 

Proposed rubber inserts. 

Volume of vulnerable users (i.e. visually impaired, school children, physically 

disabled, elderly, or intoxicated users) 1 / 6 

Very low (<10) vulnerable user numbers 

Cycle Patronage 1 / 4 

Cyclists expected to use road crossing, however occasional cyclist use possible 

Change in 

Use 

12 / 30 4 / 10 

Proposed 

Design 

5 / 30 2 / 10 Crossing Type 0 / 10 

Automatic Gates are in operation at the crossing, -1 for proposed maze. 

Warning bells are present at the adjacent road crossing. 

Distraction/Inattention 2 / 5 

Low user numbers, assume distraction/inattention occurs from time to time 

Future 

Score 

5 / 30 2 / 10 
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Flange gap wheel entrapment for wheeled pedestrians 1 / 5 

Proposed rubber inserts. 

Volume of vulnerable users (i.e. visually impaired, school children, physically 

disabled, elderly, or intoxicated users) 1 / 6 

Very low (<10) vulnerable user numbers 

Cycle Patronage 1 / 4 

Cyclists expected to use road crossing, however occasional cyclist use possible 

Locomotive & RCA Engineers Risk Assessment (10 Points) 

The risk assessment ratings (based on maze control) were as follows; 

• Locomotive Engineer (LE)   3 

• Road Controlling Authority (RCA) Engineer 1 

The LE rating score is weighted 2:1 in favour of the LE. This gives a total risk assessment score of 5/10 

Table 6-5: Locomotive & RCA Engineer Score 

Scenario Locomotive Engineer RCA Engineer Total Score 

Updated Existing 3 / 5 1 / 5 5 / 10 

Change in Use 3 / 5  1 / 5 5 / 10 

The LE and RCA were not asked to provide a rating for the automated gated Assessor proposed design, 

however it is considered that the rating scores for would be reduced. 

Scenario Locomotive Engineer RCA Engineer Total Score 

Proposed Design 1 / 5 1 / 5 2 / 10 

Future Score 1 / 5 1 / 5 2 / 10 
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Level Crossing Safety Score (LCSS) Summary 

For the proposed pedestrian crossing, the LCSS is 6, which corresponds to a risk band of “Low”. This is 

summarised in Table 6-6 below; 

Table 6-6: LCSS Summary – Pedestrian Crossing 

Category Updated 

Existing  

Change in 

Use 

Proposed 

Design  

Future 

Score 

Comments 

ALCAM Score 9 / 30 15 / 30 2 / 30 5 / 30 The maze and pedestrian gate combination 

reduces the ALCAM score 

Crash & 

Incident 

History Score 

4 / 10 4 / 10 0 / 10 0 / 10 The maze and pedestrian gate combination 

reduces the C score 

Site Specific 

Safety Score 

(SSSS) 

4 / 10 4 / 10 2 / 10 2 / 10 The maze and pedestrian gate combination 

reduces the SSSS for the proposed and future 

score 

Locomotive & 

RCA 

Engineers 

Risk 

Assessment 

5 / 10 5 / 10 2 / 10 2 / 10 The LE and RCA were not asked to provide a 

rating for the automated gated Assessor 

proposed design, however it is considered that 

the rating scores for would reduce 

Total Level 

Crossing 

Safety Score 

(LCSS) 

22 / 60 28 / 60 6 / 60 9 / 60 The maze and pedestrian gate combination 

provides the greatest reduction in the LCSS. 

LCSS Risk 

Band 

Medium-

Low 

Medium-

Low 

Low Low  

The proposed crossing therefore satisfies KiwiRail Criteria 1, that a new crossing achieves a ‘Low’ or 

‘Medium-Low’ level of risk, as determined by the LCSS. 

 

The SRT consider that the recommended gate solution would likely be cost prohibitive to the project, with 

the footpath connection not progressing. The SRT recommends that SRARP principal is applied and the 

concept design is modified to include an active second train approaching warning sign in favour of gates.  

Table 6-7: LCSS Summary – SRT Modified Pedestrian Crossing 

Category SRT Proposed 

Design  

SRT Future 

Score 

Comments 

Total Level Crossing Safety Score 

(LCSS) 

20 / 60 25 / 60 The replacement of the physical controls with 

an active sign increases the ALCAM rating  

LCSS Risk Band Medium-Low Medium-Low  
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Therefore, the safety review team modified crossing also still satisfies KiwiRail Criteria 1, that a new 

crossing achieves a ‘Low’ or ‘Medium-Low’ level of risk, as determined by the LCSS. 

Future Score Assessment Summary 

A future score assessment forecast the estimated increase in AADT volume over the next 10-year period 

at the crossing and if necessary recommends an amendment to form of controls. 

The assessment has forecasted an initial high uptake for both on-road cyclists and pedestrians has been 

estimated at 10% per annum as users familiarise themselves with the new facility, a reduction in the growth 

to 3% per annum is estimated after the initial increase, if the proposed design was to occur at the crossing. 

The future score LCSS is 9, which corresponds to a risk band of “Low” and therefore still satisfies KiwiRail 

Criteria 1. 
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7 ALTERNATIVE ‘DESIRE LINE’ DESIGN – PEDESTRIAN CROSSING 

A concern with the proposed pedestrian crossing design is that the site constraints and proximity to a 

private access way will mean there is limited scope to install meaningful lengths of wing fencing to 

encourage pedestrians to use the maze, pedestrians are more likely to simply bypass the maze system and 

use the road crossing. 

An alternative approach would be to install a smooth, flat pedestrian path close to the desire line, but 

without the maze controls. This would be more likely to get used and installation of rubber matting would 

ensure that wheel entrapment for vulnerable users is avoided. 

• ALCAM risk increases to 181,324 & 299,185 

• ALCAM score increases to 12 & 17 

• SSSS score increases from 2/10 to 5/10 

• Engineer’s Risk Assessment increases from 2/10 to 7/10 

• Overall LCSS increases from 15 to 35 

The net result on the LCSS would be; 

Category Alternative 

Desire Line 

Design 

Alternative Desire 

Line Future Score 

Comments 

ALCAM 

Score 
12 / 30 17 / 30 

Due to the removal of the engineering controls the ALCAM risk 

increases to 181,324 and ALCAM score increases to 12, with 

the future score increasing to 299,185 and 17 

Crash & 

Incident 

History 

Score 

4 / 10 6 / 10 

Assumed that two near miss will occur at the facility over the 

next 10-year period based on the double track. 

Assumed third near miss with future growth. 

Site Specific 

Safety 

Score 

(SSSS) 

5 / 10 5 / 10 

Excellent visibility from proposed limit lines, and only look for 

train signs. Low user numbers, assume distraction/inattention 

occurs from time to time. Small well maintained flange gap. 

Low vulnerable and cyclist usage. 

Locomotive 

& RCA 

Engineers 

Risk 

Assessment 

7 / 10 7 / 10 

Anticipated that the LE score increases to 4 

Anticipated that the RCA score increase to 2 

Total Level 

Crossing 

Safety 

Score 

(LCSS) 

28 / 60 35 / 60 

The removal of the physical engineering controls increases the 

ALCAM rating and LCSS beyond the acceptable level. 

LCSS Risk 

Band 
Medium-Low Medium 
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This alternative design which is more likely to get used in the manner for which it is intended, still satisfies 

KiwiRail criteria #1 - that a new crossing achieves a ‘Low’ or ‘Medium-Low’ level of risk, as determined by 

the LCSS. However, it is not recommended that this option is progressed as the score is at the upper echelon 

of the Medium-Low risk band and also does not meet the minimum protection requirements.  

Future Score Assessment Summary 

A future score assessment forecast the estimated increase in AADT volume over the next 10-year period 

at the crossing and if necessary recommends an amendment to form of controls. 

The assessment has forecasted an initial high uptake for both on-road cyclists and pedestrians has been 

estimated at 10% per annum as users familiarise themselves with the new facility, a reduction in the growth 

to 3% per annum is estimated after the initial increase, if the proposed design was to occur at the crossing. 

The future score assessment the LCSS is 35, which corresponds to a risk band of “Medium” and therefore 

does not satisfies KiwiRail Criteria 1 or 2. 

Again, this future emphases that this option should not proceed. 
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8 SENSITIVITY ANALYSIS 

Road Crossing 

Some sensitivity testing has been undertaken to determine the effect on the LCSS for increased future 

traffic volume scenarios, and to also determine at what level of increased volume would Half-Arm Barrier 

(HAB) control be appropriate. The overall LCSS results are summarised 

Table 8-1: Road Crossing Sensitivity 

CONTROL 
TRAFFIC VOLUME 

235 500 1,000 2,000 4,000 

FLB 
15 / 60 

[LOW] 

18 / 60 

[LOW] 

21 / 60 

[MED-LOW] 

22 / 60 

[MED-LOW] 

24 / 60 

[MED-LOW] 

HAB 
8 / 60 

[LOW] 

8 / 60 

[LOW] 

9 / 10 

[LOW] 

10 / 60 

[LOW] 

12 / 60 

[LOW] 

 

The sensitivity analysis indicates that as expected, volume increases lead to higher LCSS scores, and HAB 

control reduces LCSS scores. 

The sensitivity analysis shows that existing FLB control would still satisfy KiwiRail criteria 1, even for 

significant future volumes. 

Pedestrian Crossing 

Sensitivity testing has been undertaken to determine the effect on the LCSS for increased future pedestrian 

volume scenarios, and to also determine at what level of increased volume would automated gates control 

be appropriate. The overall LCSS results are summarised 

Table 8-2: Pedestrian Crossing Sensitivity 

CONTROL 
PEDESTRIAN VOLUME 

20 50 100 150 200 

MAZE 

(proposed) 

18 / 60 

[LOW] 

28 / 60 

[MED-LOW] 

34 / 60 

[MED] 

37 / 60 

[MED] 

37 / 60 

[MED] 

PATH 

(alternative) 

24 / 60 

[MED-LOW] 

32 / 60 

[MED] 

37 / 10 

[MED] 

40 / 60 

[MED-HIGH] 

42 / 60 

[MED-HIGH] 

AUTOMATIC 

GATE 

12 / 60 

[LOW] 

19 / 60 

[LOW] 

27 / 10 

[MED-LOW] 

32 / 60 

[MED] 

33 / 60 

[MED] 
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The sensitivity analysis indicates that as expected, volume increases lead to higher LCSS scores, and 

automated gates reduces LCSS scores. 

The existing the proposed maze option would still satisfy KiwiRail criteria 1, even for future volumes up to 

100 movements per day, with the alternative design only allowing future growth up to 50 movements per 

day. 

The sensitivity analysis shows that if the pedestrian volumes were to exceed 150 movements per day, then 

grade separation should be considered. 

 

9 CONCLUSIONS & RECOMMENDATIONS 

The Heathcote Expressway (HX) Major Cycle Route (MCR) is proposed to be constructed parallel to a 

portion of the Main South Line (MSL). A new pedestrian level crossing is proposed to be constructed to 

connect Scruttons Road, while the HX does not physical cross the MSL it is expected that some local 

residents will cross the rail line and use the new cycleway as a recreational walking path and an expected 

160 additional cycle trips (80 each way) will use the existing road level crossing  

The proposed design and future with the Scruttons Road Crossing associated with 160 additional cycle path 

satisfies KiwiRail criteria that achieves a “low” or “medium-low” level of risk as determined by the LCSS.  

• The LCSS for the Road Crossing is 13 / 60 (Low Risk)  

The concept pedestrian layout with the expected volumes satisfies KiwiRail criteria that achieves a “low” 

or “medium-low” level of risk as determined by the LCSS.  

• The LCSS for the concept design for the pedestrian path is 20 / 60 (Medium-Low Risk)  

• The LCSS for the proposed design including the pedestrian gates is 6 / 60 (Low Risk) 

• The LCSS for a Safety Review Team (SRT) modified design is 18 / 60 (Low Risk) 

The SRT recommend that the final detail design of the shared path crossing includes; 

• That SFARP principal is applied in this instance and the SRT modified design with a second train 

approaching active warning sign is included in favour of the full automatic gates. 

• Installation of an adequate length of fencing is provided to ensure that pedestrians do not use the 

road crossing to ‘bypass’ the new pedestrian facility. 

• Full compliance with NZTA TCD-9;  

• Post-construction pedestrian/cyclist counts will provide more accurate ALCAM and LCSS results in 

the future.  

• An alternative ‘desire line’ approach has been considered to install a smooth, flat pedestrian path 

close to the desire line but without the maze controls, this was due to the site constraints resulting 

in limited scope to install wing fencing to encourage pedestrians to use the maze. However, it is 

not recommended that this option is progressed as the score is at the upper echelon of the 

Medium-Low risk band and does not meet the minimum protection requirements. 
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APPENDIX A – ALCAM ASSESSMENT 

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             29 | P a g e  

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             30 | P a g e  

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             31 | P a g e  

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             32 | P a g e  

 

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             33 | P a g e  

 

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             34 | P a g e  

 

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             35 | P a g e  

 

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             36 | P a g e  

 

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             37 | P a g e  

 

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             38 | P a g e  

 

 

 

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             39 | P a g e  

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             40 | P a g e  

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             41 | P a g e  

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             42 | P a g e  

 

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             43 | P a g e  

 

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             44 | P a g e  

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             45 | P a g e  

 

  



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             46 | P a g e  

 

  



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             47 | P a g e  

 

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             48 | P a g e  

 

 

APPENDIX B – ALCAM RATING REPORTS (RESULTS ONLY) 

SCRUTTIONS ROAD – ROAD LEVEL CROSSING 

Figure 9-1: Scruttons Road Level Crossing – Updated Existing 
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Figure 9-2: Scruttons Road Level Crossing – Change in Use Existing 

 



MAJOR CYCLEWAY ROUTE 

HEATHCOTE EXPRESSWAY 

   

 

 

                       

Velos MCR Design Team                                             50 | P a g e  

 

Figure 9-3: Scruttons Road Level Crossing – Proposed Design 
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Figure 9-4: Scruttons Road Level Crossing – Future Score 
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SCRUTTIONS ROAD – PEDESTRIAN LEVEL CROSSING 

Figure 9-5: Scruttons Road Pedestrian Level Crossing – Updated Existing 

 

Figure 9-6: Scruttons Road Pedestrian Level Crossing – Change in Use 
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Figure 9-7: Scruttons Road Pedestrian Level Crossing – Proposed Design 

 

Figure 9-8: Scruttons Road Pedestrian Level Crossing – Future Score 
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Figure 9-9: Scruttons Road Pedestrian Level Crossing – LCSIA Alternative Design 

 

Figure 9-10: Scruttons Road Pedestrian Level Crossing – LCSIA Alternative Design Future Score 
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Figure 9-11: Scruttons Road Pedestrian Level Crossing – Desire Line Assessment 

 

Figure 9-12: Scruttons Road Pedestrian Level Crossing – Desire Line Assessment Future Score 

 

 




