Risk Assessment for the Black Rocks Tramway project.

This risk assessment has been undertaken using the HSE’s five steps to risk assessment.  Because of the nature of the project, only the first four are relevant.  In making this assessment we define:

a “hazard” as anything that may cause harm; and

a “risk” as the chance, high or low that somebody could be harmed by the identified hazards, together with an indication of how serious the harm could be.

This risk assessment covers the construction and operation of the proposed Black Rocks Tramway as follows:

1: 
Identification of hazards

2:  
Deciding who might be harmed and how

3:
Evaluation of the risks and deciding on precautions

4:
Recording findings and implementing them

Pre-existing hazards, such as the low parapet walls, are not included as the tramway will have no material effect on these, nor on the level of hazard they represent, the sort of people who might be harmed or the harm they might sustain.

General comments re safety of other Trail users.

Pedestrian and cyclist casualties.

In 2005 according to the DfT’s statistics, there were:

33281 pedestrian casualties on roads; and

16561 cyclist casualties.

There were 499.4 billion vehicle km.

This gives a national casualty rate per billion vehicle km of:

66.64 for pedestrians (0.067 per million vehicle kms); and

33.16 for cyclists (0.033 per million vehicle kms).

Equestrian casualties

Casualties involving horse riders are not recorded separately in the national statistics, but in the 3 year period 1/10/03 to 30/9/06 there were 20 recorded casualties involving horse riders on Derbyshire roads.  During this period, the vehicle mileage travelled on Derbyshire roads rose from 4589 million vehicles kms (2004) to 4793 million vehicle kms in 2006, a three year average of 4690 million vehicle kms.  Applying this to the equestrian casualty figure, we get an equestrian casualty rate of 0.0014 per million vehicle kms .

Assessment of likely pedestrian, cyclist and equestrian casualties with Black Rocks tramway in operation.

The SGLR tramway operation is expected to generate around 700 vehicle kms per year (700 metres round trip, 4 trips per hour, 5 hours operation for 50 days). If we apply the casualty rates shown above, the likelihood of any personal injury accident occurring is very slight. At this rate of operation it would take over 1000 years to accumulate a million vehicle kms!

A. Construction.

1:
Identification of hazards.

Identified Hazard

Open trench where track is to be constructed.

Spoil on Trail.

Construction materials, tools etc left on site or on Trail. 

Digging machinery passing along the Trail.

Digging machinery operating along the length of the proposed tramway.

Felling trees on section between eastern end of embankment and Black Rocks station site.

Construction machinery, including construction trains.

Construction vehicles breaching parapet wall and falling on road below.

Construction activities resulting in existing or new construction materials falling onto the ground / road below.

2:
Who might be harmed and how.

Hazard
Who might be harmed?
How might they be harmed?

Open trench where track is to be constructed.
Staff, Trail users of all types.
Possible falls with consequential possibility of injury.

Spoil on Trail.
Staff, Trail users of all types.
Possible trips and falls with consequential possibility of injury.

Construction materials, tools etc left on site or on Trail. 
Staff, Trail users of all types.
Possible trips and falls with consequential possibility of injury. Possible use of such materials for vandalism to construction site, Trail structure and adjacent properties.

Digging machinery passing along the Trail.
Staff, Trail users of all types
Possible disruption of quiet enjoyment of Trail. Possible injury if vehicles/machinery in contact with other users. Particular possibility of problem with vehicle/machinery scaring horses.

Digging machinery operating along the length of the proposed tramway.
Staff, Trail users of all types.
Possible disruption of quiet enjoyment of Trail. Possible injury if vehicles/machinery in contact with other users. Particular possibility of problem with vehicle/machinery scaring horses.

Felling trees on section between eastern end of embankment and Black Rocks station site.
Staff, Trail users of all types.
Possible disruption of quiet enjoyment of Trail as trees are being felled and material cleared. Possible injury from falling trees/branches. Particular possibility of problem with chain saw noise scaring horses.

Construction machinery, including construction trains.
Staff, Trail users of all types.
Possible disruption of quiet enjoyment of Trail. Possible injury if vehicles, train, machinery, materials in contact with other users. Particular possibility of problem with vehicles, train, machinery scaring horses.

Construction vehicles breaching parapet wall and falling on road below.
Staff, road users.
Likely serious injury to any member of staff or road user involved.

Construction activities resulting in existing or new construction materials falling onto the ground / road below.
Land and road users.
Likely serious injury to any land or road user involved.

3:
Evaluation of risks and suggested precautions.

Identified Hazard
Nature of risk
Evaluation of risks and suggested precautions.

Open trench where track is to be constructed.
Possible falls with consequential possibility of injury
High risk of falls occurring if trench is not protected.  Given that trench depth is a maximum of 400 mm, it is though unlikely that any falls would result in serious injury, unless it involved a cyclist or horse rider being thrown from their vehicle/horse.  

It is proposed that the trench be fenced at all times, except where necessary to gain access to the construction site. 

Possibility of combination trips/falls in connection with hazard next identified. 

Spoil on Trail.
Possible trips and falls with consequential possibility of injury.
High risk of falls occurring if spoil is left on Trail and is not protected/adequately marked.  

Given that amount of spoil arising from the trench, it is though unlikely that any falls would result in serious injury, unless it involved a cyclist or horse rider being thrown from their vehicle/horse. Possibility of combination trips/falls in connection with hazard previously identified. It is proposed that no spoil should be left on the Trail, but should be immediately be carted away for disposal and/or reuse.

Construction materials, tools etc left on site or on Trail. 
1.  Possible trips and falls with consequential possibility of injury. 

2.  Possible use of such materials for vandalism to construction site, Trail structure and adjacent properties
1.  High risk of trips and falls occurring if construction materials/tools etc left on the Trail and high risk of vandalism occurring if construction materials/tools etc left on site.  Serious injury could result but as with previous hazards this is more likely if the user affected is a cyclist or horse rider.  

2.  Serious damage to property could result from vandalism, given the nature of the construction materials/tools being used (rail, angle metal, timber baulks, loose stone, picks, shovels, cutting/drilling machinery).  

It is proposed that no construction materials or tools should be left on the Trail at any time and no construction materials should be brought onto site other than that which can be used within the working period of the day.

Digging machinery passing along the Trail.
1.  Possible disruption of quiet enjoyment of Trail.

2.  Possible injury if vehicles/machinery in contact with other users. 

3.  Particular possibility of problem with vehicle/machinery scaring horses.
1.  High risk of disruption of quiet enjoyment of the Trail (and adjacent properties) but the digging machinery and/or vehicles should not take more than three days in total to excavate the trench and cart away the spoil.  

2.  Medium risk of vehicle coming into contact with railway staff members. 

Low risk of vehicle coming into contact with other Trail users.  

It is proposed that the driver of the machinery should be under instruction to stop the vehicle if other users wish to pass and, (3) in the case of horse riders, the engine should be switched off and no horn sounded.

Digging machinery operating along the length of the proposed tramway.
1.  Possible disruption of quiet enjoyment of Trail

2.  Possible injury if vehicles/machinery in contact with other users. 

3.  Particular possibility of problem with vehicle/machinery scaring horses.
See previous hazard for main details.  

In addition, possible serious injury if digger machinery comes into contact with people or horses.  

Proposal is that a look-out person should be provided at all times to warn both Trail users and the machinery operator and that the work should stop to allow people and horses to pass.  If this proves impractical it is suggested that the Trail is temporarily closed to allow the excavations to take place.

Felling trees on section between eastern end of embankment and Black Rocks station site.
1.  Possible disruption of quiet enjoyment of Trail as trees are being felled and material cleared. 

2.  Possible injury from falling trees/branches.

3.  Particular possibility of problem with chain saw noise scaring horses.
High risk of disruption of quiet enjoyment and high risk of injury from falling trees/branches, but low risk of occurrence of latter.  See previous two hazards for details of proposals, especially the positioning of a look out person to warn users and machinery operators.  

Again, it may prove necessary to close or divert the Trail temporarily to allow tree felling to take place.  Four trees are involved.

Construction machinery, including construction trains.
1.  Possible disruption of quiet enjoyment of Trail.

2.  Possible injury if vehicles, train, machinery, materials in contact with other users. 

3.  Particular possibility of problem with vehicles, train, machinery scaring horses.
1.  High risk of disruption of quiet enjoyment of the Trail (and adjacent properties) but the construction machinery/vehicles should not take more than a working week to lay the lines and reinstate the Trail.  

2.  Medium risk of vehicle coming into contact with railway staff members.  Low risk of vehicle coming into contact with other Trail users.  

It is proposed that the driver of the machinery/trains should be under instruction to stop the vehicle if other users wish to pass and, in the case of horse riders, (3) the engine should be switched off and no horn sounded. 

In addition there is the possibility of serious injury if construction machinery or a construction train comes into contact with people or horses.  Proposal is that a look-out person should be provided at all times to warn both Trail users and the machinery operator and that the work should stop to allow people and horses to pass.  If this proves impractical it is suggested that the Trail is temporarily closed to allow the work to take place. The site lookout shall also act as a ‘bankman’ or if not safe and practical to combine these duties a second person to be used in this role exclusively.

Construction vehicles breaching parapet wall and falling onto road below.
Likely serious injury to any member of staff or road user involved.
High risk of serious injury if an incident of this nature occurred, but low risk of occurrence as diggers are not allowed to work close to parapet wall (embankment is a scheduled ancient monument) and other construction would be done by railed vehicles with nearest rail 1m from wall.  

Construction activities resulting in existing or new construction materials falling onto the ground / road below.
Likely serious injury to any land or road user involved.
See previous comment.

For the duration of the construction works, Warning and Advice notices will be prominently sited at each end of the worksite.  The risks and proposed solutions outlined above also apply to subsequent maintenance/repair operations to the tramway.  The risks and solutions associated with tramway operation are set out below.

B. Operation of tramway

1:
Identification of hazards.

Identified Hazard

Trackwork, including the use of “flush” rail and a flangeway.

Train operations.

Derailed trains breaching parapet wall and falling on road below

2:
Who might be harmed and how.

Hazard
Who might be harmed?
How might they be harmed?

Trackwork, including the use of “flush” rail and a flangeway.
Staff, Trail users of all types.
Slipping on rail, catching feet/cycle tyres in flangeway.  Slipping on Trail surface. Possible falls with consequential possibility of injury. 

Particular potential problem with horses hooves slipping on rail with possibility of injury to horse and rider

Train operations.
Staff, Trail users of all types.
Possible disruption of quiet enjoyment of Trail. 

Possible injury if train in contact with other users. Pedestrians being caught between train and parapet wall. 

Pedestrians stepping out of way of train into path of cyclists/horse riders. 

Deposit of oil etc on that part of Trail surface used by train, with potential slip hazard to other users. 

Particular possibility of problem with trains scaring horses.

Derailed trains breaching parapet wall and falling on road below.
Staff, passengers, road users.
Likely serious injury to any member of staff, passenger or road user involved.

3:
Evaluation of risks and suggested precautions.

Identified Hazard
Nature of risk
Evaluation of risks and suggested precautions.

Trackwork, including the use of “flush” rail and a flangeway.
1.  Slipping/tripping on rail, catching feet/cycle tyres in flangeway.  Possible falls with consequential possibility of injury.

2.  Particular potential problem with horses hooves slipping on rail with possibility of injury to horse and rider.
1. It is considered that this risk of slippage is low and likewise the risk of injury from any such incident.  Walking across or along a tram route laid flush with the road or pavement surface is commonplace in Manchester, Nottingham and Sheffield with little or no apparent problem either from slippage or catching feet in the flangeway.  The rail head of the proposed Black Rocks tramway is half the width of that used in adjacent cities so the likelihood of slippage is less.  

The likelihood of the rails becoming a trip hazard depends greatly on the type of surface construction employed and the regularity and effectiveness of maintenance.  The closer the surface approximates to that of a street tramway the less will be the likelihood of any trip hazard. 

2.  With regard to cyclists and horse riders, whilst recognising that there could be a risk of slippage or of catching wheels in the flangeway, the proposal is that the Trail is segregated with cyclists and horse riders occupying only the side nearest the hedge and the train occupying the northern side.  Pedestrians would have use of the full width of the Trail. 

It is proposed that the Trail surface is extended on the southern side up to the hedge/fence to give a minimum clear width of 2 metres, with a delineation marker between this section and that used by the trains.  In this way it is felt that the possibility of incidents involving horses and cyclists would be minimised.  The segregation would not involve fencing, but would require signing at either end of the embankment.  The signing would be in conformity with the Traffic Signs Regulations and General Directions 2002 either to diagram 651 or diagram 957.  Only two signs would be needed and would be produced using the minimum legal size.  

Train operations.
1.  Possible disruption of quiet enjoyment of Trail.

2.  Possible injury if train in contact with other users.

3.  Pedestrians being caught between train and parapet wall. 

4.  Pedestrians stepping out of way of train into path of cyclists/horse riders. 

5.  Deposit of oil etc on that part of Trail surface used by train, with potential slip hazard to other users. 

6.  Particular possibility of problem with trains scaring horses.
1.  Medium risk of disruption of quiet enjoyment of the Trail.  It is proposed that only the battery electric locos would be used on the tramway, thus minimising noise disturbance.  It is also proposed that train crew would be instructed not to sound the horn except in emergency (which would be defined). 

2.  The risk of the train injuring anyone with whom it comes into contact is regarded as low to medium, due to the low speed of the vehicle.  The risk of occurrence will be minimised in part by the signing referred previously which should mean that no cyclist or horse rider is using the same part of the Trail as the Train.  Trains will be restricted to 5mph (which is the limit imposed on the SGLR’s current operations and the trains will be operated at all times with a locomotive leading so that the drive has a clear view of the route ahead.  

3.  There is a low risk of pedestrians being sandwiched between train and wall.  Pedestrians using that part of the Trail shared with the tramway will be given adequate time to move out of the way, so as not to be sandwiched between the train and parapet wall or to have to take rapid action leading to (4) the prospect of conflict with cyclists or horse riders on the other part of the Trail.  This is one instance where it may be necessary to use the horn.  

It is also proposed that the speed of trains, cycles and horses across the embankment should be limited to 5mph and that this should be clearly signed at either end of the embankment.  This too would minimise any risk of injury occasioned by pedestrians coming into contact with any of the other Trail users. 

5.  It will be a company rule that no materials or tools should be left on the Trail at any time and any spillage of fluids other than water should be immediately cleaned away.  

6.  With regard to the particular issue of horse being scared by a train, it is considered that this is a low to medium risk.  It is proposed that, initially the arrangement would be that a train would not begin to cross the embankment when a horse was present (drivers have radio communication with the Steeplehouse base and would be advised of the presence of horses) and, if a horse began to cross the embankment whilst a train was proceeding, the train would stop, the engine would be switched off and no horn sounded, to allow a horse to pass.  The proposal is also to install the necessary electrical wiring at the outset so that, if the arrangements outlined above prove inadequate, signals can be installed at either end of the embankment (similar to those used at a Pegasus crossing) to regulate the passage of trains and horses.  It is not envisaged that the signals themselves would be permanent, but the wiring for their operation would be.

It is also considered that signing would be required at the access point to the Trail at GR. 29065 55593 This should again be the minimum size prescribed in the Traffic Signs Regulations and General Directions 2002 and a sign to diagram 963.3 is suggested.  Like the signals referred to above, this could be a non-permanent sign, only erected when trains are running.



Derailed trains breaching parapet wall and falling on road below.
Likely serious injury to any member of staff, passenger or road user involved.
High risk of injury if this scenario occurs, but low risk of occurrence as nearest rail is 1m from wall and a continuous check rail will be present.  Given that the trains will always have a loco leading and be limited to 5mph maximum, the driver will be able to spot any obstruction and stop before any derailment is likely to occur.

Inspection of the line before the first train of the day to check the integrity of the rails and fastenings and for any obstructions.  Routine maintenance schedule on the rolling stock incorporates: running gear checks ensuring gauge, flange thickness and height, wheel bearing and braking conformance.

