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*The most up-to-date version of this Automated Barrier Procedure is available electronically to 
appropriate staff on the BEAR Scotland intranet system. 
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1. Introduction 
 
1.1 Automated Barrier Deployment Procedure and Plan Owner 
 
1.1.1 This is the Automated Barrier Deployment Procedure for the M90 Queensferry Crossing (SE-

QCABD-Procedure) provided under the Scottish Trunk Road Network Management Contract 
for the South East Unit, which will operate from 16 August 2020 for the initial Contract Term 
until to 15 August 2028. 

 
1.1.2 Within this SE-QCABD-Procedure, the term “NMC” is a reference to the above contract. 
 
1.1.3 The person within BEAR Scotland responsible for this plan is: 
 

 
Queensferry Crossing Manager 
Mobile:  

 
 
1.1.4 This SE-QCABD-Procedure has been developed to detail how BEAR Scotland will deal with 

the high-level planning and management arrangements for emergency closures that affect 
the Queensferry Crossing.  

 
1.2 Scope – Geographical Extent 
 
1.2.1 This SE-QCABD-Procedure covers the following sections of the M90/A90/A9000 Scotstoun 

to North Queensferry: 
 

• M90 Admiralty Junction to Queensferry Junction  
• A90 Queensferry Junction to A90/M90 Interchange at Scotstoun Trunk Road to A90 

Barnton local road 
• A9000 Echline Junction to Ferrytoll and Admiralty Junctions Trunk Road. 
• B800 Scotstoun to A904 Newbridge and to M9 Trunk Road. 

 
1.3 Purpose of Plan 
 
1.3.1 The purpose of this SE-QCABD-Procedure is to set out how BEAR Scotland will implement 

incident response operations and mitigation activities for an emergency event that occurs on 
the Queensferry Crossing. 

 
1.4 Updating the SE-QCABD-Procedure 
 
1.4.1 This SE-QCABD-Procedure is a controlled document within BEAR Scotland’s Quality 

Management System. 
 
1.4.2 The SE-QCABD-Procedure will be kept under continuous review and will, at intervals not 

exceeding twelve months, either updated and reissued, or be the subject of an issued 
statement declaring that the plan has been reviewed and that no update is required.  

 
 

11(2)

11(2)
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1.5 Distribution of the SE-QCABD-Procedure 
 
1.5.1 This SE-QCABD-Procedure will be distributed on first issue and on each re-issue as detailed 

on Page 3. 

2. Weather Forecasting 
 
2.1 Refer to Queensferry Crossing Ice Accretion Procedure: 168SE for determining weather 

forecasting and potential ice accretion events. 
  
3. CCTV 
 
3.1  CCTV is available to monitor traffic conditions on the M90 Queensferry Crossing.   
  

4. Media and Communications 

4.1 The Engagement Manager (EM) shall represent BEAR Scotland in all dealings with the media 
including television companies, radio stations and the local, regional and national press 
relating to operations in the event of any restrictions on the Queensferry Crossing. 

4.2 The EM shall initiate communications which present the Operating Company and Transport 
Scotland in a positive manner to the media, customers and stakeholders. 

4.3 The EM shall prepare and issue factual media releases for public information, notifying the 
local, regional and national media as appropriate of any restrictions on the Queensferry 
Crossing. 

4.4 The overhead gantry VMSs shall provide information regarding potential upcoming use of 
FRB due to an emergency event. 

5. Automated Barrier Deployment Phasing 
 

The following deployment and removal phases detail the requirements from each stakeholder 
as to their operations for each phase of the automated barrier deployment at which agreed 
warning messages notifying the public about the forthcoming traffic management diversion 
will be implemented.   
 
As operation of the automated barrier is under an emergency event, and dependent on the 
resources available to facilitate the operation of the automated barriers, traffic management 
operations is not specific to one defined operator and as such is defined in the procedure as 
“TM Operations”. 
 

5.1 Ice Accretion Forecasting 
 
5.1.1 Weather forecasting service (Mercury) shall be referred to in determining the severity of the 

weather front approaching the Forth Bridges.  Notification of a SEVERE weather forecast 
requires stakeholders to prepare for potential diversion over FRB. 
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5.1.2 Liaise with relevant stakeholders about potential for QC closure and using FRB. 
 
5.1.3 BEAR Scotland operations to pre-set traffic management signage and equipment that 

displays use of FRB. 
 
5.1.4 For management of ice accretion on Queensferry Crossing see Procedure 168SE. 
 
5.2 Pre-Deployment Phase 
 
5.2.1 Following the decision to close the Queensferry Crossing, the automated barrier procedure 

shall be implemented, diverting traffic over FRB. 
 
5.2.2 TM Operations, that are onsite on standby, shall deploy 1no. IPV and 1no. van to the hard 

shoulder below Gantry 90820 and 90070 and wait for traffic to stopped and the red ‘X’.   
 
5.2.3 BEAR Scotland Control Room shall advise Traffic Scotland National Control Centre and 

activate QFC Barrier Closure – Stage 2 plan to display agreed signage for all approach routes 
to QC.  Police Scotland to advise if police resource is available. 

 
5.2.4 Gantry 90820 (southbound) and 90070 (northbound) to display red “X” over all lanes forcing 

traffic to stop and these gantries on all approaches.  Police Scotland in attendance to ensure 
vehicles come to a stop.  TRISS units (if available) to open board and display message “QC 
CLOSED WAIT HERE” and block carriageway if police presence is not available. 

 
5.2.5 Gantries approaching 90820 and 90060 to display count down in speed from 70 to 50, 30 

and 20 until Gantries 90820 and 90060 are reached. 
 
5.2.6 Following traffic stopped at the gantry, the IPV shall deploy across the carriageway, blocking 

any traffic from driving towards the automated barriers.  The operatives in the IPV shall speak 
with the public and explain why the traffic is stopped.  

 
5.2.7 Once traffic is stopped below the gantries and Queensferry Junction is closed, TM Operations 

van located below the gantries to drive the length of the closed road following last vehicle in 
both directions, ensuring no vehicles remain on the bridge and confirming QC is clear. 

 
5.2.8 TM Operations to close M90/A9000 Ferrytoll on slip southbound, diverting all traffic back 

towards M90 Admiralty Junction (1C) preventing vehicles waiting too long.  Non motorway 
traffic shall be held within the A9000 slip road as these vehicles are unable to travel on the 
motorway. 

 
5.2.9 Cones to be place along A9000 NB (PTL) towards Ferrytoll Junction, closing lane 2.  Signage 

to be setup to state “NON-MOTORWAY TRAFFIC ONLY” to allow vehicles not permitted on 
the motorway to use the PTL including public transport.   Motorway traffic attempting to reach 
Ferrytoll Junction to be diverted to Admiralty Junction then join M90 SB to come off at Ferrytoll 
off slip SB with the exception of public transport. 

 
5.2.10 Pedestrian crossing located on the north approach to FRB to be switched off and closed to 

the public.  Pedestrians to be diverted to the underpass. 
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5.2.11 TM Operations to close Queensferry Junction on slips in both directions, diverting traffic along 

A904 (Builyeon Rd) to Echline Junction and down the Echiline NB on-slip where will be traffic 
held at the traffic signals until automated barriers are deployed.  An operative will be required 
to manually operate the lights during the pre-deployment phase.  Cones to be placed across 
the bus lane and abnormal load holding area. 

 
5.2.12 South side southbound PTL towards Edinburgh to be segregated from A9000 using cones to 

prevent vehicles entering the PTL from the A9000.  Traffic looking to travel southbound can 
merge using the on-slip SB from Echiline Junction but will be required to travel the A90 
towards Edinburgh.    

 
5.2.13 Existing Lane 2 closure on south side, southbound link road below Echline Junction to be 

removed prior to the release of traffic. 
 
5.2.14 Lane 1 (auxiliary lane from Edinburgh to Queensferry Junction) northbound to be closed with 

the taper starting between Gantry 90070 and B800 overbridge.   
 
5.2.15 BEAR Engagement Team and Traffic Scotland National Control Room to provide updates 

through social media and Forth Bridges website about pending closures and diversions. 
 
5.3 Deployment Phase 
 
5.3.1 TM Operatives and Traffic Scotland Control Room to confirm last vehicle has passed through 

on both carriageways with TM Operations van following last vehicle, confirming all clear prior 
to the automated barrier opening and IPV moving from the hard shoulder to block traffic.   

 
5.3.2 Generators are required to power the system during its operation until permanent power 

supply is installed.  These will be located next to the distribution boards that are connected 
to the control cabinets. 

 
5.3.3 2no. BEAR Operatives are required to deploy the automated barrier system from the VEVA 

control cabinets at each location.  One operative to monitor operation of the system and the 
other to observe movement and to check for any obstacles and moving vehicles until the 
automated barriers are in their deployed position, lowered and locked in place for the duration 
(refer to Operation Manual for operation of automated barrier system) of the diversion.  If 
required, an emergency stop button on top of the automated barrier can be pressed should 
the system needed to be stopped. 

 
5.3.4 The intelligent road studs (IRS) are located in 3no. areas:  

• North of QC where the north link road connects with M90 mainline. 
• North of FRB where the north link road connects with the A9000. 
• South of QC where the south link road connects with the M90/A90 mainline. 

 
5.3.5 The IRS are required to be switch on following deployment of the automated barriers.  The 

control cabinets for the IRS are located next to the automated barrier control cabinets. 
 
5.3.6 Street lighting located on the link roads to be switched on. 
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5.3.7 Following deployment of the automated barriers, TM Operations shall drive the diverted route 
over FRB to ensure the diversion is fit for purpose and not cones/equipment/rubbish is on 
the road prior to releasing the traffic. 

 
5.4 Release Phase 
 
5.4.1 Following deployment of the barriers, traffic to be released and allowed to drive through the 

automated barriers.  Gantries 90820 (southbound) and 90070 (northbound) to change from 
red “X” to “30” over the carriageways following the implementation of QFC Open via FRB – 
Stage 3 plan. 

 
5.4.2 TM Operations IPV blocking the road will now move allowing traffic to flow.  The IPV shall 

run the route, guiding the traffic through the diversion route.  Police vehicles to follow if 
present. 

 
5.4.3 Traffic held at the traffic signals on the Echline NB on-slip to be released using the manual 

controls on site.  
 
5.4.4 Gantries on approaches to the barrier (not listed in Section 5.4.1) to show count down on 

speed to 30mph. 
 
5.4.5 If available, TRISS units to change their message boards to read “FRB OPEN FOLLOW ME” 

and TRISS vehicles to drive through diversion to lead traffic the travel route.  
 
5.4.6 VMS signage to display message “FRB OPEN TO TRAFFIC”.  
 
5.4.7 BEAR Scotland Control Room and Traffic Scotland National Control Centre to monitor traffic 

travelling through diversion. 
 
5.4.8 BEAR Scotland Operations TRISS units (if available) to remain onsite to monitor diversion 

and provide assistance should an issue arise with the traffic management. 
 
5.4.9 TM Operatives to monitor traffic joining Echline Junction and undertake checks at 

Queensferry Junction ensuring no vehicles enter the closed section of the M90. 
 
5.4.10 TM Operations to undertake hourly checks of the TM through the barriers to ensure no issues 

with the traffic flows. 
 
5.4.11 All gantries on M90 not used (including those on the QC) to show red “X” across all lanes. 
 
5.5 Removal Phase 
 
5.5.1 BEAR Scotland Control Room shall advise Traffic Scotland National Control Centre and 

activate QFC Barrier Closure – Stage 2 plan to display agreed signage for all approach routes 
to QC.  Police Scotland to advise if police resource is available. 

 
5.5.2 VMS on gantries 90820 and 90070 to display message “FRB CLOSED WAIT HERE” 
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5.5.3 Police Scotland (if available) to sit in hard shoulder next to gantries 90820 and 90070 and 
gantries to change “30” to red “X” across all lanes to stop traffic.  BEAR Scotland TRISS (if 
available) units to display message “FRB CLOSED WAIT HERE.” 

 
5.5.4 TM Operations, that are onsite on standby, shall deploy 1no. IPV and 1no. van to the hard 

shoulder below Gantries 90820 and 90070 and wait for traffic to stop using the red ‘X’.   
 
5.5.5 Following traffic stopped at the gantry, the IPV shall deploy across the carriageway, blocking 

any traffic from driving towards the automated barriers.  The operatives in the vehicles shall 
speak with the public and explain why the traffic is stopped when safe to do so.   

 
5.5.6 TM Operations to change the traffic signals to red on the Echline junction NB on-slip 

preventing further traffic traveling the A9000.  Echline on slip SB/Public Transport Link to 
remain open. 

 
5.5.6 TM Operations van, located in the hard shoulders, to drive the length of the diversion route 

behind the last vehicle to confirm no more traffic on FRB. 
 
5.5.7 BEAR Scotland Operations and Traffic Scotland Control Centre to confirm last vehicle has 

passed through the diversion.  Confirmation with Control Room to be completed prior to 
removal of traffic management. 

 
5.5.8 Once completed, barriers to be removed from the deployed position and IRS to be switched 

off. 
 
5.5.9 Gantries showing red “X” to show end of restrictions and traffic released.  VMS message 

board to state “QC OPEN” and Police units to leave area.  IPVs to drive on to QC showing 
motorists QC has been reopened. 

 
5.5.10  A9000 NB towards Ferrytoll Junction to return to normal operating conditions, removing the 

cones and signage for non-motorway traffic and blocking the north link road by reinstating 
the cones. 
 

5.5.11 TM Operations to change the traffic signals to green on the Echline junction NB on-slip, 
releasing remaining held traffic on to the A9000.   

 
5.5.12 South side PTL SB towards Edinburgh to have cones removed and return to normal operating 

conditions. 
 
5.5.13 Lane 2 on south side link road, southbound carriageway to have cones reinstated for normal 

operating conditions. 
  
5.5.14 Queensferry Junction on-slips to be re-opened for use.  TRISS units to display message “QC 

OPEN TO TRAFFIC” and moves out the way. 
 
5.5.15 M90/A9000 SB/PTL on-slips SB to be opened to traffic. 
 
5.5.16 Approach gantries to show end of restrictions sign and message to state “QC OPEN.” 
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5.5.17 BEAR Scotland Unit Bridge Manager to ensure a post incident inspection is carried out 
following removal of the diversion. 

6. Operational Plans 
 
6.1 Ice Accretion Event Forecast 
 

Process Organisation Action  

Risk Identification 
and  
State of Alert 

Mercury Highlight potential Issue severe weather warning 

BEAR Scotland 

Initiate pre-event preparations: 
o Liaison with relevant Stakeholders as required. 
o Pre-set diversion signing for implementation of 

diversion route 
o Arrange operational standby if required 
o Arrange MART standby if required 

Traffic Scotland 
National Control 

Centre 

Use variable message signs to advise travelling public of 
severe weather potential 

Transport 
Scotland Initiate MART if necessary 
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6.2 Implementation of Deployment Phases 
6.2.1 Pre-Deployment Phase 
 

Process Organisation Action  

Pre-deployment of 
automated barrier 

BEAR Scotland 
Control Room 

Advise Traffic Scotland National Control Centre by phone. Update the 
Forth Bridges website. 
 
Advise Police Scotland a closure is required 
 
Traffic signals top of Ferrytoll onslip SB to be switched to red and traffic 
held until barriers are deployed 

BEAR Scotland 
Operations 

Pedestrian crossing north of FRB to be switched of and pedestrians 
diverted to underpass 
 
Operatives to advise when last vehicle has passed through the closed 
section 
 
Operatives access control cabinets for automated barrier and intelligent 
road studs 
 
(Possibility of TRIS units to be utilised if Police Scotland are unable to 
attend.  Sign boards on TRIS units to display 

QC CLOSED WAIT HERE 
Until FRB is open (Option)) 

TM Operations 

Setup traffic management to stop vehicles entering M90/A9000 SB slip 
road diverting up to Admiralty Junction. 
 
Queensferry Junction on slips to be closed with diversion signs set 
towards Echline Junction.  Traffic to drive down to the traffic signals and 
wait until automated barriers are deployed. 
 
Public transport link on south side towards Edinburgh to have cones 
segregating the link from the A9000 running lane. 

BEAR Scotland 
Engagement Team Update sent out providing information on QC closure and FRB open 

Traffic Scotland 
National Control 

Centre 

Populates Traffic Scotland website and advises media. 
 

Activates QC Barrier Closure – Stage 2 Plan.  Sets strategic variable 
messages signs as agreed to detail warning of QC closure.  Approach 
gantries to show count down of speed from ‘70’ to ‘50’ to ‘30’ to ‘20’  
 
Gantries located next to automated barriers to show red ‘X’ across all 
lanes 
 
Monitors traffic flows on approach routes  

 Police Scotland 

Provide units if attendance is possible 
 
Police units to sit in hard should next to gantries displaying red ‘X’ unit 
automated barrier deployed 
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6.2.2 Deployment Phase 
 

Process Organisation Action  

Deployment of 
automated barrier 

BEAR Scotland 
Control Room 

Advise Traffic Scotland National Control Centre by phone. Update 
the Forth Bridges website. 

BEAR Scotland 
Operations 

Confirm final vehicles are clear of bridge and junctions before 
deployment. 
 
Operatives activate automated barriers and deploy across road after 
confirmation final vehicle has cleared bridge. 
 
Ensure sequential lights are activated on automated barriers and 
reflective chevrons are visible.  Intelligent road studs to be switched 
on. 
 
(Possibility of TRIS units to be utilised if Police Scotland are unable 
to attend.  Sign boards on TRIS units to display: 

QC CLOSED WAIT HERE 
Until FRB is open (Option)) 

TM Operations 

Vehicles heading SB will be diverted to Admiralty Junction and held 
until barriers are deployed. 
 
North side A9000 NB to be closed to traffic except from non-
motorway traffic with signage to be setup to reflect this. 
 
Traffic to drive down Echline junction on-slip NB to the traffic signals 
and wait until automated barriers are deployed. 
 
Public transport link on south side towards Edinburgh to have cones 
segregating the link from the A9000 running lane. 
 
IPV to move from hard shoulder and block all lanes during 
deployment of automated barrier. 
 
TM Operations van to follow last vehicle and confirm QC is clear. 

BEAR Scotland 
Engagement 

Team 
Update sent out providing information on QC closure and FRB open 

Traffic Scotland 
National Control 

Centre 

Populates Traffic Scotland website and advises media. 
 

Sets strategic variable messages signs as agreed to detail warning 
of QC closure 
 
Gantries located next to automated barriers to show red ‘X’ across 
all lanes 

 Police Scotland Police units to sit in hard should next to gantries displaying red ‘X’ 
unit automated barrier deployed 
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6.2.3 Release Phase 
 

Process Organisation Action  

Release of traffic 

BEAR Scotland 
Control Room 

Advise Traffic Scotland National Control Centre by phone. 
Update the Forth Bridges website. 

BEAR Scotland 
Operations 

Operatives’ lower barrier system and lock in place.  Controls to 
be switched off and cabinets locked 
 
Pedestrian crossing north of FRB to be switched off and 
pedestrians diverted to underpass 
 
(If TRISS units utilised, sign boards to display 

FRB OPEN FOLLOW ME 
TRISS units to drive through closure 

TM Operations 

A9000 SB PTL to remain closed to traffic. 
 
Traffic held at Echline Junction on-slip traffic signals to be 
released and allowed to join mainline traffic. 
 
IPVs on both sides to drive through the closures, guiding traffic 
through the closure 

BEAR Scotland 
Engagement 

Team 

Update sent out providing information on QC closure and FRB 
open 

Traffic Scotland 
National Control 

Centre 

Populates Traffic Scotland website and advises media. 
 

Activate QC Open via FRB – Stage 3 Plan.  Sets strategic 
variable messages signs as agreed to detail warning of QC 
closure and FRB open to traffic. 
 
Gantries located next to automated barriers to show ‘30’ across 
all lanes. 
 
Monitors traffic flows on the approach routes to the bridge 

Police Scotland Police units to allow traffic to travel through the diversion 
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6.2.4 Removal Phase 
 

Process Organisation Action  

Removal of 
automated barriers 
and re-opening of 

QC 

BEAR Scotland 
Control Room 

Advise Traffic Scotland National Control Centre by phone. Update 
the Forth Bridges website. 
 
Advise Police Scotland event has subsided, and closure of 
automated barriers is required 

BEAR Scotland 
Operations 

Operatives access control cabinets for automated barrier 
 
Operatives to advise when last vehicle has passed through the 
closed section 
 
Pedestrian crossing north of FRB to be switched on and pedestrians 
resume use. 
 
(Possibility of TRISS units to be utilised if Police Scotland are unable 
to attend.  Sign boards on TRISS units to display 

FRB CLOSED WAIT HERE 
Until QC is open (Option)) 
 
Operative to remove the automated barrier once traffic 
management is removed. 

TM Operations 

Remove traffic management from M90/A9000 Ferrytoll on-slip SB 
 
Queensferry Junction on slips to be opened to traffic 
 
Cones segregating south side, SB PTL to be removed 

BEAR Scotland 
Engagement 

Team 
Update sent out providing information on re-opening of QC 

Traffic Scotland 
National Control 

Centre 

Populates Traffic Scotland website and advises media. 
 

Sets strategic variable messages signs as agreed to detail warning 
of FRB closure and removal of diversion 
 
Gantries located next to automated barriers to show red ‘X’ across 
all lanes until gates are closed 

 Police Scotland 

Provide units if attendance is possible 
 
Police units to sit in hard should next to gantries displaying red ‘X’ 
unit automated barrier deployed 
 
Police release traffic following removal of red ‘X’ over the lanes 
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6.3 Post Incident Inspection 
 
6.3.1 Following removal of the diversion off FRB, a post incident inspection shall be undertaken 

on FRB ensuring no deterioration has occurred during it operation as the primary Firth of 
Forth crossing. 

 
7. Alternative Routes for Traffic, Pedestrians and Cyclists 
 
7.1  All vehicles permitted to use a motorway will be diverted via Queensferry Crossing.   
 
7.2 In the event that both Queensferry Crossing and Forth Road Bridge are not usable, then all 

traffic will be diverted to Kincardine Bridge in the event of high winds during the emergency 
event. 
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PROCESS FLOWCHART 

1. Scope 
 
1.1 The purpose of this document is to detail the procedures by which potential ice formation on 

the Queensferry Crossing is forecast, monitored and managed in accordance with Schedule 
2 Section 6, Clause 6.1.10 (m) of the Network Management Contract. 

 
1.2 The Queensferry Crossing was not designed to mitigate ice accretion, therefore as data and 

experience is developed this procedure shall be updated as required. The Forth Road Bridge 
does not experience the same issues with ice accretion.  

2. Definitions 
 
2.1 Ice Patrol Team means a 2-person team, based within a works vehicle, dedicated to 

monitoring the bridge for potential ice formation to exposed areas of the structure (cable 
stays, towers, overhead gantries). This team will use visual inspection and image stabilising 
binoculars as required. 

 
2.2 Works Vehicle means a conspicuous 4WD vehicle with appropriate livery, strengthened 

windscreen glass and flashing amber beacons, operating within the hard shoulder of a 
motorway.  

 
2.3 The Ice Accretion Duty Manager means the on-call manager who accesses and monitors live 

conditions within the online Mercury Platform. 
 
2.4      Mercury IMP means the online platform that holds the specialist Icing Risk Forecast to be 

used for determining Queensferry Crossing Ice Accretion status. KVT is an additional, 
independent online platform that holds specialist icing Risk Forecast that has been refined to 
more accurately forecast the most severe events. It is expected that Mercury IMP will provide 
a more conservative estimation of icing risk. It is expected that KVT will provide a more 
accurate estimation of the most severe ice accretion risks to enable an enhanced response.      

 
2.5 WSDO means the on-duty Winter Service Duty Officer, based in the Control Room. 
 
2.6 Vaisala Weather Station Platform means an online portal, provided by Vaisala, where live 

weather data from weather stations mounted on, and in proximity to Queensferry Crossing 
can be accessed.  

 
2.7 MetDesk means the Expert Weather forecaster contracted by BEAR Scotland. MetDesk can 

be contacted 24hrs a day on 01296 628373 or via the Control Room. 
 
2.8 Control Room means the BEAR Control Room located within South East Unit Central Office 

at South Queensferry. 
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2.9 Maintenance Team or Automated Barrier deployment teams means the team based at South 
Queensferry Depot comprising specialist trades staff. 

 
2.10 Operations Team means the teams based at South Queensferry, Rosyth, Burghmuir or 

Bonnyrigg comprising skilled highway operational staff. 
 
2.11 Traffic Management resources means those operational resources trained in NHSS 12 and 

experienced in installing Chapter 8 compliant traffic management on the network. 
 
2.12 6 Point Plan means the actions agreed with Transport Scotland to be taken during weather 

conditions potentially conducive to ice formation on the structure (excluding the road surface). 
 

3. Responsibilities 
 
3.1 The Unit Bridges Manager is responsible for: 
 

 overseeing the implementation and operation of this process 
 identifying staff and resources necessary to fulfil the role of Ice Patrol Teams 
 identify Traffic Management Resources that may be necessary to support any required 

bridge closure / associated diversion route requirements 
 informing the BEAR Management Team 

 
3.2  The Ice Accretion Duty Manager, reporting to the Unit Bridges Manager is responsible for: 
 

 ice accretion decision making in accordance with this procedure 
 liaising directly with the Maintenance Duty Supervisor on Ice Patrol requirements 
 deploying Traffic Management resources 
 deploying staff to carry out automated barrier diversion.   
 liaising with the Network Manager, Severe Weather Manager, Control Room, 

Maintenance and Operations teams and the other Ice Accretion Managers. 
 
3.3       The Maintenance Duty Supervisor is responsible for: 

 
 resourcing and supplying the staff to form the Ice Patrol Teams 
 resourcing and deploying the Ice Patrol Teams. 
 resourcing and supplying the staff to form the staff to carry out automated barrier 

diversion. 
 
3.4 The Network Manager is responsible for: 

 
 management of the control room function 
 liaison with WSDO, Severe Weather Manager, Bridges Manager and Communications 

Manager as required 
 liaison with Transport Scotland, Traffic Scotland and Police Scotland. 
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3.5 The Forth and Queensferry Bridges Managers are responsible for: 

 
 the safety of the bridges and their users 
 checking authorisation of operators on the bridges 
 mobilisation and deployment of Roped Access Specialists 
 overall control on the management of the care and safe use of the access systems on 

the Queensferry Crossing / Forth Road Bridge. 
 
 

3.6 The Engagement Manager is responsible for: 
 

 managing the Communications Team 
 liaison with the WSDO, Severe Weather Manager and Network Manager. 
 overseeing updates to the Forth Bridges website and social media channels. 
 

4. 6 Point Plan 
 
4.1 The 6 Point Plan incorporates the following actions: 
 

 Heightened focus on monitoring of prevailing weather conditions (24/7 during weather 
conditions potentially conducive to ice formation) 

 Enhanced Patrols, carried out on a 24/7 basis during weather conditions ‘potentially 
conducive to ice formation’ 

 Increased Data & Intelligence gathering from Site observations 
 Pre-mobilisation / pre-laying of Traffic Management 
 Deployment of traffic diversion utilising the automated barriers to divert traffic over the 

Forth Road Bridge during Ice Accretion events to reduce delays to traffic.  
 Enhanced Stakeholder communications 
 

4.2 The method of carrying out the works has been developed to align with the 6 Point Plan 
introduced following the emergency closure of Queensferry Crossing in February 2020. 

 

5. Assessing the risk of Ice Formation 
 
5.1. To provide software and IT resilience there are two ice accretion risk forecasting software platforms 

as follows: 

a. Mercury IMP platform: 

The Ice Risk forecast on the Mercury IMP, is developed from an algorithm utilising the criteria 

in Appendix A. The criteria to determine the level of risk is inherently conservative to ensure 

patrols are provided in all instances where weather conditions are potentially conductive to 

ice formation. Found at the following website (all users require individual user ID): 

https://ui.ts.implatforms.co.uk/ 
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b. KVT Platform: 

The NCEP Global Forecast System (GFS) is a global forecast model, run by the US National 

Centre for Environmental Prediction. It includes an ensemble of 31 models, each with slightly 

different physics models and/or perturbed starting conditions.  

Icing predictions for the models are now piped into the Arup Bridge Monitoring Service 

database and made available for displace in a web based dashboard. The dashboard has been 

modified to allow toggling between individual or averaged model outputs. Details are 

provided in Appendix B. Found at the following website: 

 

https://monitoring.bridges.arup.com/d/1EEIbqN4k/queensferry-crossing-ice-accretion-

dev?orgId=1 

 
 

5.2. The Ice Accretion Duty Manager will monitor the Icing Risk forecast within the Mercury platform and 

the MetDesk forecast (36-hour, and 2-5 day) to ascertain whether weather conditions that may be 

conducive to ice formation are forecast. This is shown as red-high and/or black-severe on the 

Mercury IMP graph. 

 
5.3. The inclusion of text such as “sleet / snow / hail / freezing rain / wintry showers” or similar within 

the MetDesk forecast reports (36-hour, and 5-day) are considered conditions that may be conducive 

to ice formation. 

 
5.4. If conditions that may be conducive to ice formation are described within the 36-hour forecast then 

a heightened focus on prevailing weather conditions will be implemented. 

 
5.5. Observations made to date indicate that the climatic / meteorological criteria set out in Appendix A, 

existing concurrently, may likely be associated with ice formations.  

 
5.6. KVT Risk forecasting tool derives the mass of ice accumulating on a hypothetical horizontal cylinder. 

Work carried out during the model calibration/validation study has established an empirical basis for 

the levels of icing which are associated with known icing events. An icing mass of 0.5kg per linear 

meter collector is used to predict icing risk, details can be found in Appendix B. Throughout the winter 

this icing mass threshold shall be monitored to ensure the number of mobilisations are 

commensurate with the level of risk.    
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6.0 When ‘conditions that may be conducive to ice formation’ are forecast on 
Queensferry Crossing 

 
6.1 At least 36 hours in advance of mercury IMP or KVT indicating conditions that may be 

conducive to ice formation: 
 

 The Maintenance Duty Supervisor will identify staff and resources necessary to fulfil the 
role of Ice Patrol Teams. 

 All members of the Ice Patrol Teams will be briefed and inducted into the safe operation 
of undertaking patrols 

 The Ice Accretion Manager will identify Traffic Management Resources that may be 
necessary to support any required bridge closure / associated diversion route 
requirements 

 The Control Room shall advise Transport Scotland / Traffic Scotland / Police Scotland 
that Ice Monitoring Teams and associated resources are expected to be in operation. 
This shall be confirmed once Patrols commence. 

 The Ice Accretion Manager shall advise the Communications Manager to pre-prepare 
website and social media feeds.  

 
 

6.2 24-12 hours in advance of mercury IMP or KVT indicating conditions that may be conducive 
to ice formation: 

 
 The Ice Accretion Duty Manager will continue to monitor forecasted conditions within 

Mercury for changing parameters identified 
 Consultation with Met Desk shall be maintained as necessary to obtain up to date expert 

forecaster opinion. 
 Regular updates shall be provided to Transport Scotland / Traffic Scotland / Police 

Scotland as required by the Control Room. 
 
6.3 2-hours in advance of mercury IMP or KVT indicating conditions that may be conducive to 

ice formation until passing of the period forecast: 
 

 The Ice Accretion Manager will inform the Communications Manager that conditions that 
may be conducive to ice formation are expected in the next 2 hours. 

 Consultation with MetDesk shall be maintained throughout to obtain up to date expert 
forecaster opinion.  

 Regular updates shall be provided to Transport Scotland / Traffic Scotland / Police 
Scotland as required by the Control Room in the form of Sit Reps. 

 Sit Reps will be sent at regular intervals until the passing of the period forecast. 
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7.0  Ice Monitoring Teams 
 
7.1 The Maintenance Duty Supervisor will mobilise and have patrolling from the hard shoulder of 

the Queensferry Crossing, a 2-person Ice Patrol Team located within the confines of a Works 
Vehicle from one hour before the conditions that may be conducive to ice formation. 

 
7.2 Ice Patrol Team will continue to patrol and inspect exposed areas of the Queensferry 

Crossing (cable stays, towers, overhead gantries) for potential ice formation to exposed areas 
of the structure. This team will use visual inspection and image stabilising binoculars as 
required. Special attention is drawn to the stay cables. 

 
7.3 Where appropriate a thermal imaging camera may be used to gather technical data. (this 

previously indicated surface temperatures of -4.5C to -1.0C during ice formation 
observations). 

 
7.4 Each tower and cable section are to be visually inspected and the outcome of the inspections 

recorded on Form 585SE – QC Ice Monitoring Survey. A referencing diagram is also included 
on the form. 
 

7.5 Regular communication between the Ice Patrol Teams and the Control Room and the Ice 
Accretion Duty Manager shall be maintained via radio / mobile phone as appropriate and safe 
to do so. 

 
7.6 Ice Patrol Teams will continue to visually monitor the situation until one hour after the 

conditions that may be conducive to ice formation forecast time has passed. 
 
7.8 If ice/snow formations are observed on the exposed areas of the bridge or if witnessed falling 

to the carriageway then the Control Room and Ice Accretion Duty Manager shall be 
immediately notified. This information will be disseminated to the Severe Weather Manager 
and Network Manager via the Control Room, see Section 9.0. 

 
7.9 On completion of Ice Patrols, the completed QC Ice Monitoring Surveys (Form 585SE) shall 

be returned to the Control Room and retained electronically in BEARnet. 
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8.0 Traffic Management Resource 
 
8.1 Throughout the winter, traffic management resources will be on standby 24 hours a day, 7 

days a week and can be mobilised when required. If Mercury IMP has forecast a severe risk 
or if KVT has forecast a high risk, traffic management resources will be pre-mobilised and 
available within the South Queensferry Depot comprising skilled highway operational staff.  
 

8.2 Pre-positioning of traffic management, where appropriate, shall be carried out during off-peak 
times and will be mobilised in advance by the Ice Accretion Duty Manager. 

 
8.3      The decision to close QC due to shedding ice will be made in line with the decision making 

flowchart attached to this procedure. 
 
 8.4 Upon instruction from the Ice Accretion Duty Manager, the Traffic Management Resource 

shall mobilise, with the support of Police Scotland where feasible, to implement a closure of 
the QC, see section below. 

 
 

9.0  Ice formations observed on any exposed area of the cables or the towers of 
Queensferry Crossing or Forth Road Bridge. 
 

9.1 If the Ice Patrol Teams identify the formation of ice then the location, extent, and as much 
detail as possible is to be conveyed to the Ice Accretion Duty Manager and the Control Room. 
A mandatory 30mph speed limit should be imposed as soon as ice begins to accumulate to 
the cables, believed could be accumulating to the cables. Ice Patrol Teams are advise to err 
on the side of caution and advise the Ice Accretion Duty Manager as soon as possible to 
enable early speed reductions and pre-mobilisation of traffic management resources and 
automated barrier teams. It is expected that false alarms, with additional pre-mobilisation of 
teams that are ultimately not required.   
 

9.2 The Ice Accretion Duty Manager shall undertake a risk assessment using an agreed form. It 
should be recognised that although falling ice is a hazard to road users, stopping traffic, 
diverting traffic and extending road users travel duration in inclement weather is also a 
hazard. This is exacerbated by drivers’ behaviour in using mobile phones whilst driving to 
determine alternative routes. The risk of stopping and diverting traffic is considered medium 
and therefore traffic should only be diverted if falling ice presents a higher risk. 

 
9.3 The Ice Accretion Duty Manager will instruct the Control Room to begin implementation of a 

closure of the Queensferry Crossing, on the grounds of safety in accordance with Procedure 
209SE. 

 
9.4 Procedure 209SE will be implemented to deploy the Automated Vehicle Restraint Barriers to 

divert vehicles from M90 Queensferry Crossing on to A9000 Forth Road Bridge. 
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9.4 The Ice Accretion Duty Manager will inform the Unit Bridges Manager, Severe Weather 
Manager, Network Manager and Engagement Manager of the requirement to close the 
bridge. 
 

9.6 The Control Room will request Police Scotland assistance to support any closure. Police 
presence is not required to deploy the diversion on to Forth Road Bridge using the automated 
barrier system, however, if Police presence is possible then this should be sought as it 
significantly reduces the time required to implement a closure.  
 

9.7 The Control Room shall notify Traffic Scotland of the closure, and request that procedure 
209SE is implemented. Overhead Gantry signage will be implemented as per agreed 
procedure.  
 

9.8 The WSDO shall send a group email to all concerned stakeholders informing them that the 
bridge is closed and a diversion is being implemented. The WSDO shall send a group email 
when the diversion has been successfully implemented. The group email will be the same as 
that used for high wind closures and include TS emergency email address. 
 

9.9 The Unit Bridges Manager will notify the BEAR Management Team of the closure and 
diversion to the Forth Road Bridge.  

 
9.10 The closure of the Queensferry Crossing to all traffic shall be undertaken in line with 

procedure 209SE utilising the automated vehicle restraint barrier system. 
 

9.11 The Forth Bridges Website and social media channels will be updated as necessary by the 
Communications Team. 

 

10.0 Dealing with ice that has formed 
 

10.1 Ice Patrol Teams will remain on the bridge throughout the closure period. They will continue 
to monitor and observe for ice formation / ice falling and report this to the Ice Accretion Duty 
Manager and Control Room. 
 

10.2 The Ice Accretion Duty Manager will continue to compare Forecast weather data with site 
data to correlate trends. 
 

10.3 Control Room will remotely request that Traffic Scotland direct available CCTV cameras to 
monitor and record the areas of concern. 
 

10.4 If conditions are unsafe for the Operating Company personnel, then conditions will continue 
to be monitored remotely. 
 

10.5 It should be noted that in most instances, the safest method of removal is to allow the ice 
accretions to melt or fall off naturally. 
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11.0 Reopening 
 
11.1 Once the forecast indicates an improvement in conditions, and Ice Monitoring Teams confirm 

no remaining areas of ice formations exist, the Ice Accretion Duty Manager will instruct the 
removal phase of procedure 209SE to be instigated. To cause minimal delays to traffic the 
re-opening shall be carried out at night between 10pm and 5am.  
 

11.2 The WSDO will inform the Severe Weather Manager and Network Manager. The Ice 
Accretion Duty Manager will advise the Unit Bridges Manager and Engagement Manager of 
the same.  
 

11.3 Close liaison with Police Scotland and Traffic Scotland will be maintained throughout by the 
Control Room. 
 

11.4 The Forth Bridges Website and social media channels will be updated as necessary, via the 
Communications Team. 
 

11.5 If required, the Control Room will request Police Scotland support to assist the Traffic 
Management Resource in re-opening the bridge.  
 

11.6 The WSDO shall send a group email to all concerned stakeholders informing them that the 
bridge has reopened to all vehicles. The group email will be the same as that used for high 
wind closures and include TS emergency email address. 
 

11.7 The 30mph speed restriction on the approaches and across the crossing will be maintained 
until all Traffic Management Resources are clear of the network in the vicinity of the bridge 
and its approaches.  
 

11.8  The Unit Bridges Manager will notify the BEAR Management Team that the bridge has 
reopened. 

 

12.0. Associated documents 
 

 Network Management Contract – Schedule 2, Section 6.  
 South East Unit – Winter Service Plan & Appendix WSP 11. 
 Queensferry Crossing – Wind Management Plan. 
 Forth Road Bridge - Wind Management Plan. 
 Form 585SE – QC Ice Monitoring Survey. 
 Procedure 209SE – Queensferry Crossing Automated Barrier Deployment Procedure 
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Appendix A – Mercury IMP – Risk Forecasting 
 
Observations made to date indicate that the following climatic / meteorological 
criteria, existing concurrently, may likely be associated with ice formations. 
 
 

RELATIVE HUMIDITY (RH) – This is a measure of moisture content of the air, and influenced 
by dew point and air temp – accessed via the Vaisala live output: 

 RH% above 90% = ‘be aware’ 
 RH above 95% = ‘be very aware’ 
 RH >97% = ‘expect issues’ 
 Squalls were observed as influencing RH by 5% within minutes of blowing 

through. Therefore, any RH within 85% should be monitored. 
 
DEW POINT (DP) – This is the temp at which moisture comes out of the air but does not fall 

as rain – accessed via the Vaisala live output 
 Dew Point = below +20C, trending towards 00C 
 Squalls were observed as influencing Dew Point by 30C within minutes of blowing 

through. 
 
AIR TEMP 
 Air temp below +1.00C and above 00C – produces ‘wet snow’ 
 Squalls were observed as reducing air temperature by 3.50C within minutes of 

blowing through. Therefore, any air temperatures below +4.50C should be 
monitored 
 

WIND 
 Wind speed and direction = to be determined, but to date winds >20mph observed on 

10/02/20 
 
OTHER 
 When the air temperature and dew point converge between 00C and +10C = Be Very 

Aware 
 Squalls can very quickly (minutes) influence all variables negatively 
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Appendix B – KVT – Risk Forecasting 
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