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This document provides a step-by-step guide on how to carry out an
Operational Safety Risk Evaluation. If you require further help after reading
this How To or if you have any questions please contact
roadsafety@mainroads.wa.gov.au

About Operational Safety Risk Evaluation

Operational Safety Risk Management supports the road trauma assessment and treatment selection stages of the

Road Trauma Reduction Process (D15#686631). It provides an alternative, hazard analysis based approach for

determining the road trauma reduction potential of projects that involve some form of operational change (e.g.
converting an emergency lane into a trafficked lane). It can also be used to assess the road trauma impact of novel
treatments, where the associated crash reduction factor is unknown, or where Killed and Seriously Injured crash risk

cannot be determined.

Operational Safety Risk Evaluation within ROSMA

The Operational Safety Risk Evaluation activities undertaken within ROSMA are:
Hazard Assessment (carried out during the Road Trauma Assessment stage of ROSMA)

e Hazard identification — identifying existing and potential hazards associated with the ‘baseline’
and ‘project’ respectively, and recording them within a hazard log. (The ‘baseline’ is the part of
the existing road network affected by the project.)

e ‘Baseline’ Safety Risk Profile — allocating safety risk scores to each hazard and summing them
together to produce a safety risk profile (a chart showing the relative risk of each hazard).

Treatment Evaluation (carried out during the Treatment Selection stage of ROSMA)

e Impact on Hazard Safety Risk — determining the change in safety risk for each hazard that
applies when the project becomes operational. This is used to determine whether or not the
project is likely to meet its Road Trauma Reduction Target.
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Definitions

Baseline The part of the existing road network affected by the Project.

That is, the before situation against which the change in safety risk will
be measured.

Cause Something that leads to a Hazard, e.g. running out of fuel may Cause
a ‘Vehicle to stop on the Emergency Stopping Lane’ and become a
Hazard.

A Hazard that happens quickly, i.e. it does not persist for a period of
time, e.g. Driver losses control of a vehicle.

Event Hazard

Something that can lead to a consequence (an Incident) resulting in
harm, e.g. Vehicle stopped on the emergency lane. It comes about
because of a Cause or a number of Causes. The hazard in itself may
or may not lead to an Incident.

Hazard

Hazard Group A grouping of Hazards that share certain attributes, E.g. involving
Pedestrians, involving Motorcyclists, involving Maintenance etc.

Hazard Index Score A score allocated to a Hazard based upon:
e How often it occurs or how long it persists
e How often is it likely to lead to an Incident

e When it does lead to an incident, how severe (on average) is
the Incident

It is a step towards determining the Safety Risk Score (see below)

Incident Something that results in harm, e.g. Vehicles colliding in Emergency
Lane.

Project In the context of this document, a generic term for the change to the
Baseline that is being evaluated. This may or may not be a physical
road project. It could be a change in the way things are done and/or
operated.

Safety Risk The risk of personal harm or property damage posed by a Hazard

Safety Risk Profile The summation of the Safety Risk Scores for all the Hazards that
apply to the Baseline or Project. Usually presented in the form of a
chart.

Safety Risk Score The Safety Risk associated with a Hazard or Hazard Group. It is
derived from the Hazard Index Score using the following formula:

Safety Risk Score = 1(0”\(Hazard Index Score)
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A hazard that can persist for a period of time e.g. Debris on the
carriageway

State Hazard

Principles

Operational Safety Risk Evaluation determines the safety risk reduction potential of a ‘Project’ as measured against
the current situation (the ‘Baseline’). This is achieved by identifying all the Hazards that are present on the ‘Baseline’
and assigning them individual safety risk scores. These are then added together to form a Safety Risk Profile which
is displayed on a chart.

The change in safety risk for each hazard brought about by the ‘Project’ is then determine and used to produce a
‘Project’ Safety Risk Profile. The percentage difference between the two profiles is then compared with project’s road
trauma reduction target.

If the road trauma reduction target is not met, the project is refined so that either the target is met or all reasonable
measures have been undertaken to reduce the safety risk of the project as low as reasonably practicable.

The process of Operational Safety Risk Evaluation can therefore be summarised as:
1) lIdentify all the hazards that are present in the ‘Baseline’ and after implementation of the ‘Project’.

2) Determine the Safety Risk Score for each ‘Baseline’ hazard and added them together to create a ‘Baseline’
Safety Risk Profile.

3) Determine the effect of the ‘Project’ on the Safety Risk Score associated with each hazard, thus creating a
‘Project’ Safety Risk Profile.

4) Determine the percentage increase or decrease in safety risk score between the two profiles and compare
these with the Road Trauma Reduction Target.

Use

Operational Safety Risk Evaluation should be used for:
e Projects that involve an operational change (e.g. converting an emergency lane into a trafficked lane)
e Projects that rely heavily on technology to direct/inform road users

e Operational changes to works practices for those who work on the road (Maintainers, Recovery Operators
and Emergency Services etc.)

¢ Novel designs or treatments where the associated crash reduction factor is unknown, or where Killed and
Seriously Injured crash risk cannot be determined

Preparation

If you have not done so already, carry out these stages of the ROSMA process:

1) Download a copy of the Road Trauma Reduction Report which will be used to record the results of the
Operational Safety Risk Evaluation. Complete Section 1 with details of the project.
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2) Determine the Road Trauma Reduction target by using the Reduction Target Tool. Refer to the “How To...
Reduction Target Tool” Guide for instructions on how this can be achieved. Complete Sections 2 and 3.

Download a copy of the Operational Safety Risk Evaluation Hazard Log Template (D17#425975).

Users external to Main Roads can obtain the all the above documentation from this webpage:

https://www.mainroads.wa.gov.au/OurRoads/RoadSafety/Pages/managementsystem.aspx

Hazard Identification

Hazard Identification is an essential part of Operational Safety Risk Evaluation. Various methods can be used for
hazard identification, often using a workshop type environment where participants work through a number of potential
scenarios. Road Safety Branch roadsafety@mainroads.wa.gov.au can advise on this if required. However, to assist
hazard identification, a comprehensive list of known road hazards has been devised and incorporated into the
Operational Safety Risk Evaluation Hazard Log Template.

The “Incident-Cause-Haz-Haz_Group” worksheet within the Operational Safety Risk Evaluation Hazard Log
Template contains a table that shows:

e Alist of known road hazards

e The incidents that can result from those hazards (i.e. road crashes or collisions)

e The causes of those hazards (e.g. Driver tiredness, inattention, Debris on the carriageway etc.)
e Which Hazard Group they belong to

To simplify recording of an Operational Safety Risk Evaluation, individual hazards have been assigned into the
various Hazard Groups as shown on the “Hazard Groups” worksheet.

An alternative way of viewing which hazards are within each Hazard Group can be found on the “Narratives”
worksheet (starting at Row 33).

33 Haz_01 Loss of vehicle control by driver |Haz 02 Rubber-necking |Haz 03 Conflicting Movements

36 = Event = State = Event

37 + H001 Driver falls asleep +H003 Rubbernecking +H005 Unsafe entry into Intersection
38 +'HO02 Health deterioration of vehicle occupant +'HO06 Unsafe traverse of Intersection
39 +/HOO7 Driver loses control of vehicle +/H051 Unsafe turn across carriageway
40 +'HO097 Unsafe U-turn

41 = State

42 +'HO05 Unsafe entry into Intersection

For example, in the above it can be seen that Hazard Group “Haz_01 Loss of vehicle control by driver” is made up
of three hazards:

e HOO1 Driver falls asleep
e HO002 Health deterioration of vehicle occupant
e HOO7 Driver loses control of vehicle

To see the causes leading to a Hazard, click on the “+” sign next to the hazard name. In the example below, the
causes associated with “HO07 Driver loses control of vehicle” are displayed. (Click on the “-“sign to hid them again.)
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Haz_01 Loss of vehicle control by driver
- Event

+/HO01 Driver falls asleep

+/H002 Health deterioration of vehicle occupant

-/HOOT Driver loses control of vehicle
C010 Driving too fast
C013 Influence of drugs and alcohol
C015 Slippery roadway surface
C018 Use of mobile phone while driving
C019 Vehicle mechanical fault
C023 Driver distracted (other causes)
035 Driver distracted by reading road/rail signs and signals
C036 Driver over-reaction
C037 Debris or obstruction on roadway
C038 Encounters abnormal/Oversize load
C039 Encounters Emergency Semvice Vehicle on Call
C040 Pedestrian crossing roadway
C047 Pedestrian infon roadway (not crossing)
109 Derailment

To see the Incidents resulting from a Hazard go to the top of the “Narratives” worksheet (starting at Row 4).

1 Baseline

Baseline

2 Haz_01 Loss of vehicle control by driver

Haz_02 Rubber-necking

This hazard group concerns the driver losing control of the vehicle

either through personal factors (inattention or illness) or through
encountering something on the carriageway. It does not include
drifting off the carnageway due to inattention which is covered in
Haz_14 Vehicle drifts off carriageway, but it can result in the

an incident usually in the other carriageway.

This hazard group concerns drivers being distracted while passing

3 wehicle leaving the carriageway.

4 Related Incidents Related Incidents

T [1 Wehicles collide infon roadway 11 Vehicles collide infon roadway
8 12 Vehicle leaves roadway - exits carriageway

9

10

For example, in the above it can be seen that Hazard Group “Haz_01 Loss of vehicle control by driver” can lead to:

e I1Vehicles collide infon roadway

e 12 Vehicle leaves roadway — exits carriageway

The information in the “Narratives” worksheet (and “Incident-Cause-Haz-Haz_Group” worksheet) should be reviewed
to ensure that all relevant incidents, hazards and causes that apply to both the ‘Baseline’ and the ‘Project’ are covered
(in the vast majority of cases this will be the case). If there is any concern,
roadsafety@mainroads.wa.gov.au will be able to provide advice.
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This section describes how the Hazard Log Template is used to build the ‘Baseline’ Safety Risk Profile.

All the information used to determine the ‘Baseline’ Safety Risk Profile is entered on the “Narratives” worksheet. As

shown below, the “Narratives” worksheet contains a table where each column denotes a Hazard Group.

B
Baseline

C
Baseline

Haz 01 Loss of vehicle control by driver

Haz 02 Rubber-necking

20
21
22
23
24

25
26
27

28
29

30

i
32
33
36
7
38
39

Towards the top of the table, the name of the Hazard Group is presented along with a short description.
To build the ‘Baseline’ Safety Risk Profile, undertake the following steps for each relevant Hazard Group.

This hazard group concerns the driver losing control of
the vehicle either through personal factors (inattention
or iliness) or through encountering something on the
carriageway. It does not include drifting off the
carriageway due to inattention which is covered in
Haz_14 Vehicle drifts off carriageway, but it can result
in the vehicle leaving the carriageway.

This hazard group concerns drivers being distracted while |

passing an incident usually in the other carriageway.

Related Incidents Related Incidents
1 Vehicles collide infon roadway 1 Vehicles collide infon roadway
12 Vehicle leaves roadway - exits carriageway

Exposure Exposure

Enter Event Frequency Here

Enter State Duration Here |

|

Likelihood Likelihood |
Enter Likelihood Here Enter Likelihood Here )

Severity

Severity

Enter Severity Here

Enter Severity Here

Hazard Index Score

Hazard Index Score

Change in Risk

Change in Risk

Haz 01 | oss of vehicle control by driver

[Haz_02 Rubber-necking

= Event
+/H001 Driver falls asleep
+/H002 Health deterioration of vehicle occupant
+/HOOT Driver loses control of vehicle

Ry

=1 State
+H003 Rubbernecking
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Step 1: Review which hazards are within the Hazard Group

Review the hazards that are present within each Hazard Group. These are shown below each Hazard Group within
the “Narratives” worksheet (Row 33 onwards).

33 Haz 01 Loss of vehicle control by driver

36 -IEvent

ar +/HOO1 Driver falls asleep

36 + HO02 Health deterioration of vehicle occupant
39 +HO0Y Driver loses control of vehicle

In this case it can be seen that the hazards in this group are:
e HOO1 Driver falls asleep
e HO002 Health deterioration of vehicle occupant
e HOO7 Driver loses control of vehicle
Note: whether or not these hazards are considered Events or States? is also shown.

As noted previously the causes leading to a hazard can be viewed by clicking the “+” sign next to the hazard name.
In the example below, the causes associated with “H007 Driver loses control of vehicle” are displayed.

Haz_01 Loss of vehicle control by driver [
- Event

+/HO01 Driver falls asleep

+/H002 Health deterioration of vehicle occupant

=/HOOT Driver loses control of vehicle
C010 Driving too fast
C013 Influence of drugs and alcohol
C015 Slippery roadway surface
C018 Use of mobile phone while driving
C019 Vehicle mechanical fault
023 Driver distracted (other causes)
035 Driver distracted by reading road/rail signs and signals
C036 Driver over-reaction
C037 Debris or obstruction on roadway
C038 Encounters abnormal/Oversize load
C039 Encounters Emergency Semnvice Vehicle on Call
C040 Pedestrian crossing roadway
C047 Pedestrian in/on roadway (not crossing)
109 Derailment

Step 2: Enter information to support the Exposure Index Score

For each of the Hazards within the Hazard Group, enter information that indicates the level of exposure associated
with that hazard. For Event hazards, this is how often it will happen per year per km, for State hazards this is how
long it is present for per year per km. The justification is highly dependent upon the characteristics of the project.
Where possible, observations and/or evidence should be used to justify how often or how long the hazard persists.

Examples are shown overleaf.

1 An Event Hazard happens quickly, i.e. it does not persist for a period of time, e.g. Driver losses control of a
vehicle.

A State Hazard persist for a period of time e.g. Debris on the carriageway.
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| B C

1 Baseline Baseline

2 Haz_01 Loss of vehicle control by driver Haz_02 Rubber-necking

4 Related Incidents Related Incidents

7 [1 Vehicles collide infon roadway 11 Vehicles collide infon roadway

8 12 Vehicle leaves roadway - exits carriageway

9

10

17 Exposure Exposure
HOO01 - Driver falls asleep. While it is possible for this to happen the road [H003 - Rubbernecking. Review of crash data shows that
is an urban environment and fatigue has not been recorded as a cause in [there have been 5 crashes per km on this section during
any crashes on this section. a 5 year period. Another reason for rubbernecking is a
HOO02 - Health deteriation of vehicle occupant. While this is possible, it is [vehicle breakdown. A local breakdown serivce provider
not likely to happen more than a handful of times per year. has indicated that this happens once a week per km on
HOOT - Driver losses control of vehicle. There have been a number of loss [this road. Assuming that a crash would be present for an
of control crashes on this section over the past 5 years. Given the volume [hour before being cleared and a breakdown 1/2 hour
of traffic 15,000 vehicles per day, it is highly likely that there could be at |before being cleared, incidents are on this road for
least a few drivers lossing contral per day per km. typically 1+ 52%(0.5) = 27 hours per year .

18 This would equate to in excess of 700 per year.
Enter Event Frequency Here

19

Enter State Duration Here

20

Once the justification has been entered, go to the “Enter Event Frequency Here” drop-down box (Row 19) and

select the value that most closely matches the justification.

control by driver”, “Very frequent — 600 per year per km: 6” is being selected.

| B C
1 Baseline Baseline
2 Haz_01 Loss of vehicle control by driver Haz_02 Rubber-necking
4 Related Incidents Related Incidents
7 [1 Vehicles collide infon roadway 11 Vehicles collide infon roadway
8 [2 Vehicle leaves roadway - exits carriageway
9
10
17 Exposure Exposure
HOO1 - Driver falls asleep. While it is possible for this to happen the road |H003 - Rubbermecking. Review of crash data shows that
is an urban environment and fatigue has not been recorded as a cause in |there have been 5 crashes per km on this section during
any crashes on this section. a 5 year period. Another reason for rubbernecking is a
HO02 - Health deteriation of vehicle occupant. While this is possible, it is |vehicle breakdown. A local breakdown serivce provider
not likely to happen mare than a handful of times per year. has indicated that this happens once a week per km an
HOOT - Driver losses control of vehicle. There have been a number of loss |this road. Assuming that a crash would be present for an
of contral crashes on this section over the past 5 years. Given the volume |hour before being cleared and a breakdown 1/2 hour
of traffic 15,000 vehicles per day, it is highly likely that there could be at |before being cleared, incidents are on this road for
least a few drivers lossing control per day per km. typically 1+ 52%(0.5) = 27 hours per year .
18 This would equate to in excess of 700 per year.
1g |Enter Event Frequency Here =
Enter EventFreuenc Here = [ter State Duration Here
20 Between Very Frequent and Frequent - 200 per year per km: 5.5 £ =
21 | Frequent - 60 per year per km: 5 " |kelihood
Between Frequent and Probable - 20 per year per km: 4.5 incident on the opposite carnageway is a distraction
Probable - & per year per km: 4 i the driving task. While drivers are likely to be aware
Between Probable and Occasional - 2 per year per km: 3.5 . ) .
Occasional - 0.6 per year per km: 3 - it they should driver with mare care during these
conditions, it is judged that collisions will occationally
22 ocCur.

Ry
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In the further example below, for the Hazard Group “HAZ_02 Rubber-necking”, “Present 1.15 days per year per
km: 3.5” is being selected from the “Enter State Duration Here” drop-down box (Row 20).

1 Baseline Baseline Ba:
2 |Haz 01 Loss of vehicle control by driver Haz 02 Bubber-necking Ha:
This hazard group concerns the driver losing control of This hazard group concerns drivers being distracted while | Thi:
the vehicle either through personal factors (inattention |passing an incident usually in the other carriageway. occ
or illness) or through encountering something on the coL
carriageway. It does not include dnfting off the inte
carriageway due to inattention which is covered in Wro
Haz_14 Vehicle drifts off carriageway, but it can result this
3 in the vehicle leaving the carriageway. cor
4 Related Incidents Related Incidents Rel
7 11 Wehicles collide infon roadway 11 Vehicles collide infon roadway
8 |2 Wehicle leaves roadway - exits carriageway
9
10
17 Exposure Exposure Ex|
HO01 - Driver falls asleep. While it is possible for this  |HO03 - Rubbernecking. Review of crash data shows that
to happen the road is an urban environment and fatigue there have been 5 crashes per km on this section during
has not been recorded as a cause in any crashes on  |a & year period. Another reason for rubbermnecking is a
this section. vehicle breakdown. A local breakdown serivce provider
HO02 - Health deteriation of vehicle occupant. While has indicated that this happens once a week per km on
this is possible, it is not likely to happen more than a  |this road. Assuming that a crash would be present for an
handful of times per year. hour before being cleared and a breakdown 1/2 hour
HOOY - Driver losses control of vehicle. There have been|before being cleared, incidents are on this road for
a number of loss of control crashes on this section typically 1+ 52%(0.5) = 27 hours per year .
over the past & years. Given the volume of traffic
15,000 vehicles per day, it is highly likely that there
could be at least a few drivers lossing control per day
per km.
18 This would equate to in excess of 700 per year.
Wery frequent - 600 per year per km: 6 Rer
19
Enter State Duration Here Pre
20 il §
21 Likelihood Enter State Duration Here -
22 At least 1 occurrence present at any one time - 1 per year per km: €
— Present 115days -0.316 per year per km: 5.5 =
23 Enter Likelihood Here Present 36.5 days - 0.1 per vear per km: 5§ “F
24 Severity Present 11,5 days -0.0316 per year per km: 4.5 1
Present  3.65 days - 0.01 per year per km: 4 r
oK Present 9 hours - 0. IZIIZI1 per year per km: 3 &

Please note that the frequency of Event hazards are entered in Row 19, while the duration of State hazards is
entered in Row 20. This is because some Hazard Groups (for example Haz_18 Pedestrians) have both_Event and
State Hazards which means values for both need to be entered.

A mainroads

eepg,

" WESTERN AUSTRALIA NA’MOVW‘-?

Page 9



Step 3: Enter the Likelihood and Severity justifications and index scores.

Repeat the process described in Step 2 for the Likelihood and Severity factors.

1 Baseline Baseline I

2 |Haz 01 Loss of vehicle control by driver Haz 02 Rubber-necking b
Thiz hazard group concerns the driver losing control of the wehicle either | This hazard group concerns drivers being distracted while |1
through personal factors (inattention or ilnezs) or through encountering passing an incident usualky in the other carriageway. I
something on the carriageway. it does not include drifting off the i
carriageway due to inattention which is covered in Haz_14 Vehicle drifiz (
off carriageway, but it can result in the vehicle leaving the carriageway. t

I

3

4 Related Incidents Related Incidents I

T I1 Vehicles collide infon roadway I1 Wehicles collide infon roadway

& 2 Vehicle leaves roadway - exits carriageway

9

10

17 Exposure Exposure [

HOO1 - Driver fallz agleep. While it iz pogsible for this to happen the road iz
an urkan environment and fatigue has not been recorded as a cause in any
crazhes on this section.

HO02 - Health deteriation of vehicle occupant. While this is possible, it is not
likety to happen more than a handful of times per yvear.

HOOT - Driver losses control of vehicle. There have been a number of loss
of control crashes on this section over the past 5 yvears. Given the volume
of traffic 15,000 vehicles per day, it iz highly likehy that there could be at
least a few drivers lossing control per day per km.

18 hiz wrnld snnate tn in ewrece nf TO0 ner wear

H003 - Rubbernecking. Review of crash data shows that
there have been S crashes per km on this section during a
S wvear period. Another reason for rubbernecking is a
vehicle breakdown. A local breakdown serivee provider
hag indicated that this happens once a week per kmon
thiz road. Assuming that a crash would be present for an
hour before being cleared and a breakdown 1/2 hour
before being cleared, incidents are on this road for
typicalty 1+ 52%(0.5) = 27 hours per year .

“ery frequent - 600 per vear per km: &

19

Prezent  1.15 days - 0.00316 per year per km: 3.5 f
wTa
21 Likelihood Likelihood

23
24

Loss of vehicle control iz something that is though to occur on a regular
basis. In the vast majority of cazes the driver iz able to recover. Therefore
the Likelihood is judged to be remote.

An incident on the opposite carriageway is a distraction
from the driving task. While drivers are likely to be aware
that they should driver with more care during these
conditions, it iz judged that cellisions will cccationally
oCCur

There iz a remote chance of a collision: 1

A collizion will occasionaly happen: 2

Severity

Severity

Loss of control by a driver iz one of the most significant causes of crazhes
on the netwaork. it would therefore be reaseonable to assume that it has an
Average level of severity

The most likehy type of collizion i= a rear-end at low speed.
Sewverity is considered less than average.

25
25 Average: 1 Lower than average: 0.5
27 Hazard Index Score Hazard Index Score |
28 8 6 |
— — = = W
Repeat Steps 1, 2 and 3 for each relevant Hazard Group
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Hazard Index Score

The Hazard Log Template automatically calculates a Hazard Index Score for each Hazard Group. This is simply
the sum of the numbers shown at the end of each drop-down box>2.

Hazard Index Score is used to provide a quick comparison between the safety risk associated with different Hazard
Groups. A difference of 1 in the Hazard Index Scores is equal to a difference of 10 in safety risk. A difference of 2
in the Hazard Index Scores is equal to a difference of 100 in safety risk and so on.

So in the previous example it can be seen that “HAZ_01 Loss of vehicle control by driver” with a Hazard Index
Score of “8” has 100 times more risk than “HAZ_02 Rubber-necking” which has an index score of “6”. The colour
assigned to each Hazard Index Score also indicates the level of safety risk (going from red, through yellow to green
for the lowest safety risk).

Viewing the Baseline Safety Risk Profile in tabular and chart form

The Hazard Log Template generates a summary of the ‘Baseline’ safety risk on the “Tabulation” worksheet. There
are two ways of viewing the “Tabulation” worksheet. Either click on the “Tabulation” tab at the bottom of the
worksheet:

E S S T S R

41 » H | Narratives -~ Tabu

Or click on any Hazard Group name:

Baseline |

==

kel Iosing control of the vehicle either
rillness} or through encountering |

This hazard group concerns
through personal factors (inatte
szomething on the carriageway. it ot include drifting off the
carriageway due to inattention whic covered in Haz_14 Vehicle drifts
off carriageway, but it can result in the vehicle leaving the carriageway.

Related Incidents

I1 Wehicles collide infon rcadway
[2 Wehicle leaves roadway - exits carriageway

=R St

The information in the “Tabulation” worksheet will look similar to that shown overleaf.

2 More information about this can be found in Appendix A of this “How to...”
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25
26
27
28
29
30
Kj
32
34
35

A Cc D E F G J K L
|Safety Risk Profiles
Baseline
Baseline Safety Change
Safety Risk |Risk in Risk

Hazard Groups Event Exposure Index State Exposure Index Likelihood Index Severity Index Index |Profile %age (%)
Haz 01 Loss of vehicle control by driver ‘fery frequent - GO0 per vear per km: 6 0| There is a remote chance of a collizion: 1 | Average: 1 i) 100000000 39.4 {14
Haz_ 02 Rubbe r-necking 0|Present  Ghours - 0.001per year perkm: 3 A collizion will occasionally happen: 2 Auerage: 1 6 1000000 0.4 05
Haz 03 Conflicti ng IMovements Remate - 0.06 per year perkm: 2 Present 15 minutes - 00000376 per vear per km: 1.5 A collizsion will occasionally happen: 2 Average: 1 6.5 3162277.66 1.2 14
Haz 04 F'Ell'kil"lg and MEII"IDEU‘JI’iI"Ig Bietween Probable and Occazional - 2 peryearper km: 3.5 0| There is aremote chance of a collizion: 1 | Minar: 0 4.5 31622, 7766 0.0 14
Haz_05 Driving in a direction contary to normal traffic flow |Between Frequent and Probable - 20 per year perkm: 4.5 Present 30 seconds - 0.00000316 per wear perkm: 0.5 A collizsion will occasionally happen: 2 Average: 1 8 00000000 3945 14
Haz_06 Speed differential or Speed change Probable - 6 per year perkm: 4 Present 5 minutes - 0.00001 per year per km: 1 There is aremote chance of a collision: 1 | Average: 1 7 10000000 3.9 05
Haz 07 Environmental conditions O|Present  Jhours - 0.001per year perkm: 3 A collision will occasionally happen: 2 Average: 1 6 1000000 0.4% {14
Haz 08 Emergencg Semvices Bietween Probable and Occasional - 2 peryearper km: 3.5 0| There is aremote chance of a collizion: 1 | Average: 1 55 316227. 766 0.7 (174
Haz 09 Authorised Persons infon roadway OfPresent  Jhours - 0.000316 peryear perkm: 2.5 A collizsion will occasionally happen: 2 Severe: 2 6.5 3162277.66 1.2 14
Haz 10 Wehicle deviates from lane/track Bietween Frequent and Probable - 20 per year perkm: 4.5 0| There is aremote chance of a collizion: 1 |Lowerthan average: 0.5 6 000000 0.4 14
Haz_11 Vehicle obstructing roadway Frequent - G0 per wear perkm: 5 0] There is a remate chance of a collision: 1 | Average: 1 7 10000000 3.9 14
Haz_12 Motorcyclists Probable - B per year perkm: 4 Erter State Duration Hare There iz aremate chance of 2 collisior: 1 |Higher than auerage: 15 6.5 F1EZ2TT.6E 123 {14
Haz_13 Sub optimal lane use or lane change Eetween Yery Frequent and Fregquent - 200 per year perkm: 5.5 0| There is a remate chance of a collizion: 1 |Lower than average: 0.5 7 10000000 3.9 1
Haz 14 Wehicle drifts off carriagewa\g Occazional - 0.6 peryear perkm: 3 0| & callizsion will occasionally happen: 2 Higher than average: 15 6.5 3162277.66 1.2 (174
Haz 15 Infrastructure Bietween Report and Incredible - 0.002 per year per km: 0.5 Enter State Duration Here A collizsion iz probable: 3 Higher than average: 15 5 00000 0.0 14
Haz 16 Maintenance Bietween Report and Incredible - 0.002 per year per km: 0.5 Present  Ghours - 0.001 per year per km: 3 There is a remote chance of a collizion: 1 | Severe: 2 6.5 3162277.66 1.2 14
Haz 17 Debris/Animal 0|Present  Shours - 0.001 per year perkm: 3 A collizsion will oocasionally happen: 2 Higher than awerage: 15 6.5 S1E2277.66 1.2 05
Haz 18 Pedestrians { Cyclists Improbable - 0.006 per year per km: 1 Present 15 minutes - 0.0000396 per year per km: 15 There i aremote chance of a collision: 1 | Severe: 2 FE 16227, 766 0.1 {14
Haz 19 Terrorism and Vandalism Incredible - 0.0006 per year perkm: O 0| & callision iz probable: 3 Higher than average: 15 4.5 1622, TTEE 0.0: 1
Haz 20 Health deteriation of vehicle occupant Occasional - 0.6 per vear perkm: 3 0| & collision will cccasionally happen: 2 Average: 1 6 1000000 0.4 05
Haz 21 In-vehicle environment / ope ration Occazional - 0.6 peryear perkm: 3 Enter State Duration Here There is aremote chance of a collizion: 1 | Average: 1 5 00000 0.0 14
Haz 22 Extra-vehicle environment Enter Evert Frequency Here 0| Enter Likelihood Here Enter Severity Here 0 1] 0.0 14
Haz 23 D9|ﬂ\§9d Assistance Erter Event Frequency Here 0| Enter Likelihood Here Erter Sewerity Here 0 1] 0.0% 05
Haz 24 Stopping Bays Erter Event Frequency Here Erter State Duration Here Erter Likelhood Here Enter Sewerity Here 0 1] 0.0 02
Haz 25 System lssues Erter Event Frequency Here Erter State Duration Here Erter Likelhood Here Erter Sewerity Here 0 1] 0.0 05
Haz 26 | ane closures Occazional - 0.6 peryear perkm: 3 0| There is aremote chance of a collizion: 1 | Average: 1 5 00000 0.0 14
Haz 27 Driver Comprehension Erter Event Frequency Here 0] Enter Likelihood Here Enter Severity Here 0 1] 0.0 14
HAZ 28 Vehicle stops on Emergencg Lane 0| Enter State Ouration Here Enter Likelihood Here Enter Severity Here 0 1] 0.0 14
Haz 01 & Haz_14 Loss of Control/Drift off Carriageway

|Reduction in Safety Risk brought about by Project]  0.00%)|

In the above, information has been entered for most of the Hazard Groups. The Hazard Index Scores are shown in Column G. These have been converted
to actual safety risk scores (Column J) using the follow formula:

Safety Risk Score = 10/\(Hazard Index Score)

To view the ‘Baseline’ Safety Risk Profile, click on the “Safety Risk Profiles” button at the top-left of the “Tabulation” worksheet or click on the “Safety Risk
Profiles” tab. Charts similar to those shown overleaf are displayed.
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0 50000000 100000000 150000000 200000000 250000000 300000000

Baseline Safety Risk Profile

Project Safety Risk Profile

W Haz_01 Loss of vehicle control by driver
W Haz_02 Rubber-necking
W Haz_03 Conflicting Movements
W Haz_04 Parking and Manoeuvring
W Haz_05 Driving in a direction contary to normal traffic flow
M Haz_06 Speed differential or Speed change
B Haz_07 Environmental conditions
B Haz_08 Emergency Services
W Haz_09 Authorised Persons infon roadway
W Haz_10 Vehicle deviates from lane/track
W Haz_11 Vehicle obstructing roadway
N Haz_12 Motorcyclists
W Haz_13 5ub optimal lane use or lane change
M Haz_14 Vehicle drifts off carriageway
W Haz_15 Infrastructure
B Haz_16 Maintenance
N Haz_17 Debrisfanimal
m Haz_18 Pedestrians / Cyclists
¥ Haz_19 Terrorism and Vandalism
® Haz_20 Health deteriation of vehicle occupant
Haz_21 In-vehicle environment / operation
m Haz_22 Extra-vehicle environment
Haz_23 Delayed Assistance
Haz_24 Stopping Bays
Haz_25 System lssues
Haz_26 Lane closures
Haz_27 Driver Comprehension
HAZ_2BVehicle stops on Emergency Lane

| Reduction in Safety Risk brought about by Project

| 0.00%]

Haz_12 Motorcyclists

M Bazeline Safety
Risk Profile

W Project Safety
Risk Profile

Haz_16 Maintenance

B Baseline Safety
Risk Profile

W Project Safety
Risk Profile

Haz_18 Pedestrians/
Cyclists

M Baseline Safety
Risk Profile

B Project Safety
Risk Profile
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In the example shown, it can be seen that most of the safety risk on the ‘Baseline’ is associated with two Hazard
Groups:

e HAZ 01 Loss of vehicle control by driver

e HAZ 05 Driving in a direction contrary to normal traffic flow
(The “Tabulation” Worksheet shows that they each account for just less than 40% of the ‘Baseline’ safety risk.)
The following should also be noted:

e A '‘Project Safety Risk Profile is also displayed in anticipation of changes in safety risk being entered. As no
changes have been entered at this stage it is the same as the ‘Baseline’ Safety Risk Profile .

e Three pie-charts are also displayed for three key Hazard Groups that involve vulnerable road users. The
‘Project’ should avoid increased safety risk for these Hazard Groups.

This section describes how the Hazard Log Template is used to build the ‘Project’ Safety Risk Profile. It assumes
that the ‘Baseline’ Safety Risk Profile has already been built.

On the “Narratives” worksheet, enter the likely effect of the project on Row 30 and assign a percentage change in
Row 31.

28 8 6
29 Change in Risk Change in Risk

The introduction of Lane Signaling should reduce the instances of |Lane use management signals will reduce incidents by 10%
drivers lossing control of a vehicle due to congestion. Although
considered very effective, the signals will only activate during
congested conditions so the benefit of these is estimated as 10%

30

M -10% -10%
32

33 Haz_01 Loss of vehicle control by driver Haz_02 Rubber-necking

36 —IEvent —IState

37 +/HO01 Dnver falls asleep +/H003 Rubbernecking

38 +/H002 Health deterioration of vehicle occupant

39 +/HOO07 Driver loses control of vehicle

The change in risk is automatically reflected in the “Tabulation” worksheet.

Baseline Project
Baseline Safety |Change |Safety
Safety Risk |Risk in Risk |Risk
Index |Profile Yhage (%) Profile
8 100000000 F34 =104 30000000
B 1000000 0.4% =102 300000

It is also automatically shown in the “Safety Risk Profiles” spreadsheet.
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Baseline Safety Risk Profile

Project Safety Risk Profile

Reduction in Safety Risk brought about by Project | 3.98%|

In this case the reduction in Safety Risk brought about by the Project is only about 4%.

The change in safety risk brought about by the project should be determined for all Hazard Groups.

Entering data for a Hazard Group introduced by a Project (but not present on Baseline)

In rare cases, a project may introduce a Hazard Group that is not present in the ‘Baseline’. To enable the Hazard
Log Template to handle this situation the following procedure is followed:

Step 1: On the “Narratives” worksheet select the drop-down box above the Hazard Group name (Row 1) and
change the entry to “Project”.

X Y
Baseline Baseline - It

Haz_23 Delayed Assistance Baseline s
This hazard group 1S hazard group 15

Related Incidents Related Incidents Rel

Step 2: Enter the Exposure, Likelihood and Severity data as described in the “Building the ‘Baseline’ Safety Risk
Profile” section.

Page 15
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For the above, the Hazard Log Template will now assume that the safety risk score for this Hazard Group only
applies to the ‘Project’ Safety Risk Profile. It should also be noted that any change in safety risk entered in Row 31
for this Hazard Group will be ignored (as changes only apply to existing Hazard Groups).

Comparison with Road Trauma Reduction Target

The reduction in safety risk should then be compared with the Road Trauma Reduction Target. If the Road Trauma
Reduction Target is not met, the project is refined so that either the target is met or all reasonable measures have
been undertaken to reduce the safety risk of the project as low as reasonably practicable.

In addition, care should be taken with regard to vulnerable road users. In the example below, a trauma reduction has
been achieved however Maintenance safety risk has increased. The project should be modified so that this is not the
case.

| Reduction in Safety Risk brought about by Project | 7.86%|

Haz_12 Motorcyclists Haz_16 Maintenance

B Baseline Safety
Risk Profile

B Project Safety
Risk Profile

B Baseline Safety
Risk Profile

B Project Safety
Risk Profile

Recording and endorsement the Operational Safety Risk Evaluation

The outcome of the Operational Safety Risk Evaluation is recorded in the Road Trauma Reduction Report. As per
the ROSMA process, this is then forwarded to Road Safety Branch for endorsement.

General Guidance

Level of Operational Safety Risk Evaluation

The level, or intensity, of Operational Safety Risk Evaluation required on project varies depending upon
its complexity. There are projects where a more formal approach is only needed in part, either because
the necessary standards exist or for other reasons, such as a limited effect on safety from the project
being undertaken. Further, the degree of rigour that is necessary varies from project to project,
depending on the risk that is involved in the final application. A freeways specific approach to safety risk
management needs to possess the necessary flexibility to address such needs. In other words, it needs
to be flexible and not over-burden the project if it is not needed.

In addition, any approach to Operational Safety Risk Evaluation has to be able to demonstrate
compliance with applicable statutory and other regulatory requirements. In WA there are a number of
primary pieces of relevant legislation to take into account:

e Main Roads Act 1930 [1]

e Road Traffic Act 1974 [2]

f : ':"‘9 Page 16

Ry




¢ Occupational Health and Safety Act 1991 [3]
¢ Australian Road Rules, Regulations 2006 [4]

These pieces of legislation have implications for the different populations who access the freeways.

The Main Roads Act imposes a duty on MRWA to “manage the State freeway system, including
planning, funding, design, supervision, construction, and maintenance and operations in accordance with
this Act”. This can be viewed as the primary legislation that affects road users.

The requirement to maintain the freeway is not specified in the same way as the Occupational Health
and Safety Act, and while in practice the safety management approach used is the same for the
workforce and road users, different types of safety objective need to be considered for these
populations.

The Occupational Health and Safety Act [3] has to be applied to all people in their workplace, so MRWA
has a responsibility to those it employs to carry out its duties (the workforce) and to control the risks that
affect them. This is encapsulated in the phrase “An employer must take all reasonably practicable steps
to protect the health and safety at work of the employer's employees”.

Any process needs to take into account the type of factors that are applicable to Managed Freeways
projects, such as use of novel technology, changing driving environment the degree of change in roles
and responsibilities for operators and the scale of the project concerned. It should then consider how
these factors may be evaluated and how such evaluation may then affect the final decision as to what
approach to safety management is appropriate.

Data collection
Where possible, the safety risk scores should be evidence based.

For example, to evaluate the safety risk associated with the hazard group “HAZ_17 Debris/Animal” it is necessary
to determine how long debris and animals are present per km per year. Collision records may prove an
understanding of how often debris does lead to an incident and, on average, how severe the incident is.
Maintenance records may also show how often debris is collected.

These data should be collected within the geographical extent of the project. If that is not possible, data can be
used from adjoining parts of the network as long as it is considered that these data are likely to be representative of
the project extent. If that is not possible, it may be necessary to use a reasonable estimate.

Stakeholder Reviews
In practice it may only be possible to quantify the frequency or duration of a hazard and to lesser extent the

probable severity of the resulting incident. (For example, collisions with vulnerable road users are likely to result in
severe consequences.)

Page 17
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For this reason, Operational Safety Risk Evaluation is described as “Semi-Quantitative” as it relies on a
combination of quantified values as well as qualitative assessments (i.e. opinions). This means that there is
potential for bias in the safety risk scoring (especially when it comes to evaluating the safety risk benefits of a
project). This can be mitigated by the use of stakeholder reviews.

The Hazard Log Template should be prepared by the project team to a point where it is considered representative
of the ‘Baseline’ Safety Risk Profile. This should then be reviewed by stakeholders independent of the project
team. The choice of stakeholder is a decision for the project and depends upon its likely impact. Smaller projects of
low complexity may only require review by Road Safety Branch through the normal ROSMA process. Larger more
complex projects (e.g. All Lane Running) would most likely involve amongst others:

e Police

e Maintainers

e Road Safety Branch

e Traffic Operations Centre

Road Safety Branch roadsafety@mainroads.wa.gov.au can advise what stakeholders should be involved.

The method of stakeholder review is a decision for the project, but could involve a workshop going through and
agreeing the information in the Hazard Log Template. Once the ‘Baseline’ Safety Risk Profile is agreed, the change
in safety risk should be determined. This should then be reviewed at a subsequent review session. Stakeholder
review should take place as and when required. All stakeholder review sessions must be recorded (see below).

Maintaining the Hazard Log Template

Review Records

The hazard log template must be stored in a records management system (i.e. TRIM/HP Records Manager). This
enables each version of the hazard log to be automatically stored. Thus changes to the hazard log can be tracked.

It is good practice to record when changes have been made to the hazard log and what they are. (While TRIM
allows you to see that a revision has been made, it does not tell you why the change has been made.)

A “Review Record” worksheet has been incorporated into the Hazard Log Template for this purpose.

A B C

- - -

1
2 1/03/2017 Full review of the Basline Safety Risk Profile Profile agreed by Stakeholders

ISA have advised a new value for Debris collection. This
16/05/2017 Updated due to new evidence has been incorporated into the hazard log
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Assumptions
In devising the safety risk score certain pieces of information may be referred to a number of times. Rather than
having to re-reference the source of this information it is useful to have these all stored in a single place for quick

review.

An “Assumptions” worksheet has been incorporated into the Hazard Log Template for this purpose.

A B E D E F
1 - = = - - -
2 Al Average Annual Daily Traffic Flow 15,000 Vehicles per day Reporting Centre; recorded at permanent count site - 2016
3 A2 Debris 20 Hours per year ISA data - DIT#12...
4 A3 Minor Caollisions 30 per year Al6 CCTV and email from WA palice (02/03/2017) - D17#13
5 |Ad
6 |A5

These can then be referred to as shown below:

“HOOQ7 - Driver losses control of vehicle. There have been a number of loss of control crashes on this section over
the past 5 years. Given the volume of traffic 15,000 vehicles per day (Al), it is highly likely that there could be at
least a few drivers losing control per day per km.”

Tasks

Review of the hazard log may lead to certain tasks being required to refine the data.

A “Tasks” worksheet has been incorporated into the Hazard Log Template for this purpose.

A B z D E
1 - - - - -
Obtain information about the number of minor incidents in the tunnel
2 M from TOC John Smith On-going Email sent 03/04/2017 D17#14..
3 T2
4 |T3
5 T4
6 T
7 |T6
a |77
Requirements

Management or mitigation of a hazard may require certain items to be in place.

A “requirements” worksheet has been incorporated into the Hazard Log Template for this purpose.

A 5 € D E [
R1 Attenuator vehicles to be used for debris collection from live lanes ISA Closed Incorporated into new working practices at |SA D17#20..
R2 VMS to be activated during data collection from live lanes TOC On-going Being written into Control System

R3
R4
RS
R6

~|o || re| =

Validating the Baseline Safety Risk Profile (Optional)

Operational Safety Risk Evaluation determines the ‘Baseline 'Safety Risk Profile. If it is assumed that certain types
of hazard give rise to certain types of crash, it is possible to use the existing crash record to validate the ‘Baseline
‘Safety Risk Profile. A method of doing this is presented in Appendix B.
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Appendix A: Safety Risk Scoring

Hazard Index Score
The Hazard Index Score is made up of three components:
e Exposure: How often it occurs or how long it persists?
e Likelihood: How often is it likely to lead to an Incident?
e Severity: When it does lead to an incident, how severe (on average) is the incident?

The scoring system used is summarised below.

/ Event How Often? \\ /_ How severe is the \

{per year per km) collision?
600 = 6 e ~
60 =3 { Howprobable ) Severe =2
6 = 4 that it will lead
0.6 = 3 to a collision?
0.06 2 o = ¢ — e
0.006 _ Certain =4 \_ = ity
Prohabl 3
\_ 00006 -0 ronante - ~\
+ Occasional = 2 + Average =1
/Smte For How Long? \ Remaote =1
{per year per km} .
Present all the time 6 Incredible = 0 \ Severity
36.5 days =5 AN vy
. ™
365 days =4 Minor =10
0365 days (9 his) = 3
1 hour =2
5 minutes =1 - Severity J
\ 30 seconds y \ _/

For Event hazards (i.e. instantaneous hazards), the safety risk score is determined by adding
together a score for each of the following three factors:

e The frequency at which the hazard is expected to occur
e The probability that the hazard causes an incident

e The severity of the incident

For State hazards (i.e. those that persist over a period of time), the safety risk scores are evaluated by adding
together a score for each of the following three factors:

o The likelihood that the hazardous state is present
e The rate at which incidents occur if the hazardous state is present
e The severity of the incident, which is the same as for event hazards

In order to cover a potential wide range of hazard risk scores, an ‘Index value’ is used for each parameter
based on a logarithmic scale. These are as defined in the tables below.
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Table 1: Event Hazard ‘Frequency’ Index Values

Frequency Classification Nominal Value: per year per km Index Value
Very frequent 600 6
Between Very Frequent and Frequent 200 5.5
Frequent 60 5
Between Frequent and Probable 20 4.5
Probable 6 4
Between Probable and Occasional 2 35
Occasional 0.6 3
Between Occasional and Remote 0.2 25
Remote 0.06 2
Between remote and Improbable 0.02 15
Improbable 0.006 1
Between Report and Incredible 0.002 0.5
Incredible 0.0006 0

Table 2: State Hazard ‘Frequency’ Index Values

Likelihood Classification Interpretation: Nominal value Index
Per year per km per km Value
Very frequent At least 1 occurrence 1 6
present at any one time
Between Very Frequent and Frequent Present 115 days 0.316 55
Frequent Present 36.5 days 0.1 5
Between Frequent and Probable Present 11.5 days 0.0316 4.5
Probable Present  3.65 days 0.01 4
Between Probable and Occasional Present  1.15 days 0.00316 35
Occasional Present 9 hours 0.001 3
Between Occasional and Remote Present 3 hours 0.000316 2.5
Remote Present 1 hour 0.0001 2
Between remote and Improbable Present 15 minutes 0.0000316 15
Improbable Present 5 minutes 0.00001 1
Between Report and Incredible Present 90 seconds 0.00000316 0.5
Incredible Present 30 seconds 0.000001 0.0
Table 3: Event and State Hazard ‘Likelihood’ Index Values
Probability that an Event/State causes collisions
Classification Events Value States
If this hazard occurs then: This hazard, if present, will:
Certain A collision is certain 4 Definitely causes a collision
Probable A collision is probable 3 Frequently causes a collision
Occasional A collision will occasionally happen 2 Occasionally causes a collision
Remote There is a remote chance of a collision 1 Infrequently causes a collision
Improbable A collision is improbable 0 Rarely causes a collision
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Table 4: Event and State Hazard ‘Severity’ Index Values

Severity
Classification

Interpretation

Index
Value

Person
outside of
vehicle

Stationary
Vehicle

Motorcycle

Car

Large Vehicle
(LHV, HGV,
Bus)

Higher than The proportion of fatal crashes is expected 15 No No involvement No Speed Speed
average to be higher than average by a factor involvement involvement differential differential
between 3 and 10 approx 80 kph | approx 65 kph
Average The distribution of crashes (i.e. ratio of 1.0 No No involvement No Speed Speed
damage-only to fatal) is expected to be involvement involvement differential differential
similar to the freeway average approx 65 kph | approx 50 kph
Lower than The proportion of fatal crashes is expected 0.5 No No involvement No Speed Speed
average to be lower than average by a factor involvement involvement differential differential
between 3 and 10 approx 50 kph | approx 30 kph
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Using a logarithmic scale means that a difference of 1 in the ‘Index value’ implies a 10 times difference in the
actual safety risk. This means that it is more appropriate to add the parameter scores together (rather than
multiply them) to arrive at an overall Hazard Index Score for each hazard.

Below are examples of safety risk scoring for an Event hazard and a State hazard.

Event

The hazard “Unsafe Lane Changing” is considered an Event as it happens quickly, i.e. it does not
persist for a period of time. On a freeway which is reasonably congested it would probably be
reasonable to estimate that the hazard occurs more than 600 times per year per km of highway.
Referring to Table 1 this equates to an index value of ‘6’

The values of the last two parameters used are usually obtained through consensus of key
stakeholders. In this case it has been estimated that there is only a ‘remote’ probability that an
incident will occur (referring to Table 3 this has an index value of ‘1’) and that the severity will be
average (referring to Table 4 an index value of ‘1’). The Hazard Index Score is 6+1+1 = 8.

State

The hazard “Debris in running lane” is considered a State as the debris can be there for some time. If,
say, on average there are 5 pieces of debris per km per year, and each piece is there (on average) for
2 hours, the total time the debris is present is 10 hours per year per km. Referring to Table 2, the
closes value is 9 hours which equates to an index value of 3.0. It is estimated (through consensus)
that there is an ‘Occasional’ probability that an incident will occur (referring to Table 3 an index value
of ‘“1’) and that the severity will be average (referring to Table 4 an index value of ‘1) The Hazard
Index Score is 3+2+1 = 6.

Safety Risk Score = 10/\(Hazard Index Score)

For example:
Hazard Index Score Safety Risk Score
6 1,000,000
7 10,000,000
8 100,000,000
9 1,000,000,000
10 10,000,000,000

Please note that the Safety Risk Score is a relative score for comparing hazards before and after
implementation of a project. As a result, they are very project dependent. They must not be used to compare
the safety risk of different parts of the network.
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Appendix B: Validating the Baseline Safety Risk Profile (Optional)

Operational Safety Risk Evaluation determines the ‘Baseline 'Safety Risk Profile. If it is assumed that certain
types of hazard give rise to certain types of crash, it is possible to use the existing crash record to validate
the ‘Baseline 'Safety Risk Profile.

A method of doing this is incorporated into the process described here. However, it should be remembered
that this form of validation is crude and only intended to only provide a check on the proportion of safety risk
associated with the most significant hazards. For this reason validating the ‘Baseline 'Safety Risk Profile in
this way is optional.

Run a Crash Factor Matrix report from the Reporting Centre

Step 1: Open Reporting Centre from Corporate Applications

‘Corporate Customer Management

Applications - EDMS

Computer Electrical Services
Human Resources

Control Panel Maintenance Management

Mapping

Public Recorded TV

Road Data

Supply and Transport

Devices and Printers

Default Programs

Help and Support

Welcome Fritha Argus # | =1 Contact Us @) Help

E-[F IRIS Reporting Centre Report Title

\id 3 R R
g Nlet?vc;rk a Detailed Crash History

'] Crash| 1 summary Crash History (A3 + Charts)

Help Favourites

B
b

i) Pavement & Surfacing

i) Other Inventory
i) Shared Paths

i) Traffic

{0 Structures
{C) Roadspace Bookings
i) RA Data Audit
i) Heavy Vehicle Operations
I Local Government
i) Data Admin
i) Security
i Ad Hoc Extracts

a Summary Crash History (&4 Data Only)
J Detailed & Summary Crash History

] Crash Factor Matrix
rash Behaviour Matrix
a Detailed Crash Behaviour
a Crashes by Person
a Crashes by Year, Severity and Unit Type
J Crashes by Year and Severity
J Crashes involving Pedestrians
J Crashes involving Motorcycles
a Crashes involving Trucks
a Crashes involving Heavy Trucks
a Crashes involving Other vehicles
J Crashes involving Animals
J Pedestrians in Crashes Grouped By Age
J Fatalities by Metro / Rural and Person Type
a Fatalities by Gender and Age Group
ROSMA Midblock KSI Crash Extract

foerorererecrERREO®®

¥
e
e
P
s
¥
¥
¥
g
P
s
e
P
P
g
P
s
g

@ Choose a Report
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Step 3: Select the appropriate type of feature from the list presented.

-
?’: Crash Factor Matrix

ey Restart [ Back [EJ Mext | (b Run Search the RIC 3 | = Contact Us @) Help

Crash Factor Matrix |

Run your Report on...
Road

I Intersection
Local Government (LG)
Region

Mational Land Transport Network Links

@ Choose an Area of Interest

(The following steps assume that the feature selected is a road. Similar principles apply for other types
of feature.)

Step 4: Enter road number or road name of interest, and click “Search”

i) Restart [ Back [EJ Mext |(b) Run Search the RIC #

ROSMA Midblodk KSI Crash Extract |

Enter Road Number or Road Name

Search

I @ Select Road

" 9 Page 26
a WES’?EIRN {U(S)T%QI§ KL&P v
\/ 4 LA Vo




Step 5: Select start and end SLK location, and click “Add Selection” so it is listed in the table
below.

a2

23 Restart [ Back [EJ Mext |(}) Run Searchthe RIC @ | (=3 Contact Us (@ Help

ROSMA Midblock KSI Crash Extract | Road Parameters |

Enter Road Mumber or Road Name
HOO1 - Albany Hwy
Enter SLK or Intersection

From

35.00 R

To
100.00 -

Carriageway

‘ Add Selection

) 2

’ Q Remove Selection ] ‘

| @ Click on the down arrow to Add a Road to Your Report

As noted previously, it is possible to define separate sections along the same road. Use “Add
Selection” to store each section separately for the extract. Use the “Search” function to define
road sections on another road.

Once you’ve added all sections of interest, click “Next” in the top ribbon. A screen similar to the
below is displayed.

&4 Restart [@ Back [ Next |(3)Run Searchthe RIC ) | =9 Contact Us @ Help

Crash Factor Matrix | Road | Road Farameters | Report Parameters \

Report Parameters

From Date *
To Date *
Crash Type *
Severity *
RUM Series *

Display RUM colour coding? *

01/01/2011

31/12/2015

Al

Al

Al

Yes

* Required Parameters

Ry

@ Enter or select Crash Factor Matrix additional parameters (parameters marked * must be entered)

Keep™

WA Mo
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Click “Next” in the top ribbon and a screen similar to the following is displayed. Ensure “Excel via
email” is selected and click “Run” in the top ribbon.

& Restart [ Back [£] Next | (P) Run Searchthe RIC  @§ | =1 Contact Us @ Help

Crash Factor Matrix | Road | Road Farameters | Report Parameters | Review and Run |

Select Output Format
Q Screen

@ PDF via email

| EEI Excel via email
El csv File Extract

Report Criteria

Road Name HOO1 - Albany Hwy
SLK 35.00 to 100.00
Carriageway All

From Date 01/01/2011

To Date 311212015

Crash Type All

Severity All

RUM Series All

Display RUM colour coding? Yes

@) Review Crash Factor Matrix selection.

An email will then be sent to you with access to your report.

Reporting Centre Message [ =]

The report has been created successfully.
An email will be sent to you shortly.

Import the Crash Factor Matrix into the Hazard Log Template

Step 6: Open your email, and click on the Zip file

r - .
HHlY 0aw|s . - - " ROSMA Midblock KSI Crash Extract - Message (HTML) [= [ B [t
Message HP Records Manager Adobe PDF @ o
FyIgnore x ( ,a ( ,E ‘ ,; B Meeting (23 M5 Layers 3 To Manager O3 (S Rules - [~

Ay HrFind
- (33 Team E-mail « Done -1 N oneNote [N &J Q

[y Related -
- Delete | Reply Reply Forward — | Move Mark Categorize Follow | Translate oom
& Junkc i 5 More~ | | Reply & Delete i Create New S 2 [ Adions = | Unread < Usg) " Iy select -
| Delete Respond Quick Steps Mave Tags Editing Zoom
From: iris. support@mainroads.wa.gov. au
To:

8] ARGUS Fritha (RSDA)

Sent: Thu 16/06/2016 4:05 PM

| Message | T ROSMA Midblock KSI Crash Extract HOO1,35.100.5,2016-06-16.16-04.145541727 zip (4 KB}

Report Criteria

¥ &1

Road Name HOO1 - Albany Hwy
SLK 35.00t0 100.00
Carriagaway Al

I | |RunBy Fritha Argus
Run Date

16-Jun-2016 16:04

Then open the Excel file
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1
:ﬂ | ':I';J ™ u = | WinZip Pro - Crash Factor Matrix,H001.35.100.B.01 01 2011.31 12 2015.AILAILAIl Yes.2017-04-11,15-53.1719773... @M

Home Backup Tools Settings Window Help '-@«"
H +' Include - n E H A Unzip and Install . # 7< Delete
T Filter = FIB 4@ Unzip Options - L4 Ehéc Rename
;?Eds Encrypt R Stznf Lﬁ!fpk e Unzip Entire WinZip File \ﬂﬁ;nv e i New Folder
Compress Send Decompress View Editing
2 Name Type Modified Size Ratic  Packed
i & Crash Factor Matrix.H001.35.100.8.01 01 2011,31 12 2015 AlLAILAILYes.2... Microsoft Ex..  11/04/2017 3:53 PM 139136 15% 118,209 i
2| Crash Factor Matrix,H001.35.100.8.01 01 2011.31 12 2015, AILAILAILYes.2... HTML Docu...  11/04/2017 3:53 PM 4473 12% 1,252

L M N o} P Q R S T AA  AB | AC AD AE AF AG | AH Al Al AKALY
Crash Factor Matrix

vo SN BN DN DN DU NN NN (N U N N N N N NN NN
ota

50 Series : OVERTAKING

60 Series - ON PATH

Step 7: Copy the Crash Factor Matrix into the Hazard Log Template.

Make sure you are on ‘Sheet 2’ before continuing. Copy the entire Crash Factor Matrix to the
Clipboard. The easiest way to do this is to select the whole sheet by left-clicking the location indicated
by the arrow in the figure below and then pressing Ctrl+C or right-clicking and selecting Copy from

the dropdown menu.

Y Z | AA | AB | AC AD | AE | AF | AG | AH Al | AJ AKAL/

LIGHT CONDITION
= E
RO, ;] g2
MOVEMES LODE

I Bl EEEEEE BN EEEEE EEEEEEEEE S NN .

BERRE DR HE H OESES EEE OSaaaas

50 Series : OVERTAKING

60 Series  ON PATH
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Open the Hazard Log Template and ensure that you have selected the “Insert Crash Factor Matrix
Here” worksheet.

7-Haz_Group Insert Crash Fjagnr Matri Hera RUM cc

Paste the contents of Crash Factor Matrix Report into this worksheet by selecting the location

indicated by the arrow in the figure below and then pressing Ctrl+V or right-clicking and selecting
Paste from the dropdown menu.

\ A B c 3] E F

1
4
3
4
g
G
¥

8| 1

oo

The Hazard Log Template should now contain an exact copy of the Crash Factor Matrix.

Crash Risk Profile

The Hazard Log Template uses the above data to automatically generate a Crash Risk Profile.
This is displayed on the “Narratives” worksheets. An example is shown overleaf
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49 0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0%  100.0%

M Haz_03 Conflicting Movements

B Haz_04 Parking and Manoeuvring
W Haz_05 Driving in a direction contary to normal traffic flow
Comparison Profile - e v

B Haz_06 Speed differential or Speed change

W Haz_11 Vehicle obstructing roadway

E B Haz_13 Sub optimal lane use or lane change
65
66 Haz_15 Infrastructure
67
68
B Haz_16 Maintenance
63
70 Crash Risk Profile
mn M Haz_17 Debris/Animal
72
73
74 Haz_18 Pedestrians f Cyclists
75
76 Haz 01 & Haz_14 Loss of Control/Drift off Carriageway

The Crash Risk Profile is generated by converting the RUM (Road User Movement) codes in the Crash Factor Matrix report to Hazard
Groups. The conversions used are defined on the “RUM converter” worksheet. In addition the crashes are weighted by severity:

e Fatal Crash: 10
e Hospital: 1
e Medical: 0.1

Please note that Hazard Groups Haz_01 and Haz_14 are combined into a new group “Haz_01 & Haz_14 Loss of Control/Drift off
Carriageway”. This is because it is not possible to determine which is which (i.e. whether the initial hazard is based on loss of control or
drifting off carriageway) based upon RUM code alone. It should also be noted that the crash data is converted only into the Hazard Groups
shown above. Above the Crash Risk Profile is a Comparison Profile. This is simply the part of the ‘Baseline’ Safety Risk Profile that
corresponds to the Hazard Groups shown. The “Baseline’ Safety Risk Profile can be considered verified if the two profiles look similar.
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References

ROSMA DOCUMENTS
D15#676693 Policy — Road Safety Management for Main Roads
D15#686631 Road Trauma Reduction Guideline
D16#68386 Road Trauma Reduction Report
D16#292663 'How To..."Reduction Target Tool
D17#425975 Operational Safety Risk Evaluation Hazard Log Template

With the exception of the policy document, the above are also available on this webpage:

https://www.mainroads.wa.gov.au/OurRoads/RoadSafety/Pages/managementsystem.aspx

OTHER DOCUMENTS

1. Main Roads Act 1930, Australia

2. Road Traffic Act 1974, Australia

w

Occupational Health and Safety Act 1991, Australia

4. Australian Road Rules, Regulations 2006

#A mainroads Kerd
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http://trimwebdrawer.mrwa.wa.gov.au/WebDrawer/record/7387513
http://trimwebdrawer.mrwa.wa.gov.au/WebDrawer/record/7650771
http://trimwebdrawer.mrwa.wa.gov.au/WebDrawer/record/7966877
http://trimwebdrawer.mrwa.wa.gov.au/WebDrawer/record/9257575
https://www.mainroads.wa.gov.au/OurRoads/RoadSafety/Pages/managementsystem.aspx

