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2 INFTRODUCTION

Severe Weather refers to any meteorological phenomena with the potential to endanger safe passage
or cause disruption on the. Area 1 Netwcrk, and includes snow, ice, heavy rain, high winds, fog and high
temperatures. As such year round planning is required to manage Severe Weather events in an
appropriate manner,

Severe Weather Service comprises the operationa!l and alert procedures, and actions necessary fo
ensure safe passage on the Area 1 Network is not endangered by Severe Weather, as far as is
reasonably practicable. Winter Service is the element of Severe Weather Service which focuses on the
routine precautionary and reactive treatments required 1o keep lanes on the Area 1 Network fiee of ice
and snow,

This section of the Severe Weather Plan outlines the scope of the services provided, responsibilities for
provision of those services and details the extent of the Area 1 Network on which the service is
provided. The definitions and abbreviations are provided in Appendix A.1.

This Severe Weather Plan for Area 1 describes the procedures and operational arrangements for the
delivery of an effective Winter Service, to ensure safe passage for customers using the highway, and
details the alert procedures and actions in the event of other Severe Weather. It is a mandatory
requirement for the Service Provider to demonstrate their preparedness by developing this Severe
Weather Plan.

EM will ensure the operational activities contained in this plan dovetail with other Highways Agency's
Severe Weather Plans (e.g. Traffic Officer's Severe Waather Plan)} and the Crisis Management Manuzal.

The document serves a number of specific purposes:

= Contract Document — The Severe Weather Plan outlines contractual responsibilities of the Highways
-Agency and their Service Provider.

+ Quality Pian ~ The Severe Weather Plan forms part of Service Provider's quality or business
management system.

« Contingency Plan — The Severe Weather Plan is linked with the Highways Agency’s wider
contingency arrangements.

» Operations Manual — The Severe Weather Plan describes the procasses, procedures and
operational arrangements for those responsible for delivering Winter Services and details the alert
procedures and actions in the event of Severe Weather.

s Reference Document — The Severe Weather Plan is a comprehensive reference document.

24 Statement of service ‘
EM will endeavour to fulfil the Highways Agency's Severe Weather Requirement within Area 1 in an
efficient and safe manner.

2.1.1 Risk periods

The year round weather service provided through HAWIS facilitates improved nlanning and waming for
Severe Weather events. Certain weather types can be expected during particular risk periods, these are
shown below for guidance. This does not absolve the Service Provider of the obligation to provide an
appropriate service at any other time of the year If the need arises. In addition to HAWIS EM will
continue to receive severe weather warnings from its forecast provider, NILO and Environment Agency
via the NCC.

Weather Type Rigk Periods (months inclusive)
Snow, Ice and Fraezing rain . | October through to April
Heavy rain January through to December
High winds (including Severe Gales and Storms) September through to June
Fog | October through to January
High temperatures June through to August
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21.2 Service timetable
Key dates for the provision of reports and preparedness are summarised in the following table.

A checklist is provided in Appendix A.2.

Date Who Action

21 August Service Provider Submit Severe Weather Plan (hold paint)

HA Service Manager
18 Saptember HA National Winter & Severs Check and accept Severe Weather Pian

Woeather Team
30 September Onerational Summer Pariod concludes
1 October Operational Winter Period commaeances

. Complete and submit Non warranty defeect report
Monthly from 15 Getober Service Provider spreadsheet _
No later than end of October Service Provider Completion of Snow Desk exercises
No later than end of November Bervice Provider Complation of Severe Weather Briéﬁngs
" ot . Include Vehcle Daily OFf Road {VOR) numbers on

Between 1" December and 31% March | Service Provider defact reparts
by 18 D ber Service Provider gre':g:;;:k and action planning from exercises and

Review and update the Winter Service and Severe

1 March ‘ Service Provider Weather infrastruciure wiventory database

Finalise list of lessons leamt (or update Severs
30 April Service Provider Weather Action Plan {SWAP) to faed into the
Cperational Assessment Report

30 Aprit . Operatlonal Winter Period concludes
1 May .| Operational Summer Period commences
May Saorvice Providér Winter & Severe Weather review
31 May Servica Provider Submit Salt Restocking Plan (Hold pownt)
) HA Service Manager
30 June HA Nationat Winter & Savere Check and accept Salt Restocking Plan N
Weather Team :
T Service Provider Winter & Severe Weather report to HA (Qperational

Assessment Report)

2.2 Contractual arrangements

Winter Service duties including precautionary treatment, reactive treatment and snow clearance are the
responsibility of EM. Severe Weather duties including operational considerations, alert procedures and
actions are the responsibility of EM.

The TOS/Area 1 Joint Operating Principles states that the TOS will not have any input into the winter
maintenance decision making process. Their primary involvement wil be providing information to Area 1
on roadiweather conditions, details relating to recovery of abandoned vehicles and involvement in the
Haldon Hill Plan.

221 Liability

Where arangements are made with other service providers or Highway Authorities for Winter Service
provision and Severe Weather actions 1o be provided by them on the Area 1 Network, it is the
responsibility of EM to ensure such service has been carried out. Arrangements made do not abscive
the Service Provider's obligations.
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2.3 Area1 Network

231 Description of Area 1 Network

The Area 1 MAC incorporates the Highways Agency All Purpose Trunk Road Network within Devon and
Comwall (west of Exeter) comprising the roads described in .3.2.

Devon A38 and A30 - predominantly 2 lane dual carriageway with metre strip (some locations do not
have meire strip). There are sections of 3 lane dual carriageway on the A38 at Kennford and Plympton.

Comwall A38 and A30 - both dual and single carriageway with metre strip (some of the single has
crawler lanes). There is a three lane section EB on the A30 at Fraddon.

The network is managed from the head office at Ash House, Exeter. There are fwo depots in Devon
{(Sowton and Pridhamsleigh) and one depot in Cornwall (Doublebois) which are Highways Agency
compounds; in addiion there are three depots in Comwall jointly occupied with CORMAC (Notter
Bridge, Scomier, and Tolpetherwin).

Saltash Tunne! - this 410m single bore structure carries the A38 undermeath the town of Saltash. The
structure is owned by the Highways Agency and maintained by EM. However, together with the Tamar
Bridge (to which it is linked), it forms part of the A38 tdal flow system connecting Comwall with
Plymouth. in addition to the tidal flow system (illuminated road studs and overhead matrix) the tunne}
has CCTV, SPECS, a ventilation system and Automatic Incident Detection System. The day to day
management and monitoring of the tunnel and its technology is carried out by the Tamar Bridge &
Torpoint Ferry Joint Committee’s {TB&TPF.JC) 24/7 control raom located at the eastern end of the
bridge. The tunnel, which is fined and has 'back of wall’ and carriageway drainage, does not have water
problems and there are no records of lce or hoar frost having ever formed on the carriageway.
Treatments through the tunnel have therefore been considered as unnecessary, Under normal
precautionary salting EM will treat (pre-wet) up to the tunnel portals an both approaches which ensures
that de-icing matenal is subsequently ‘tracked’ by other vehicles an acceptable distance within the
tunnel thereby eliminating any risk of icing at the entrances.

Tamar Bridge — this privately owned (by the TB&TPFJC) 560m tolled suspension bridge carries the
A38 over the River Tamar and links Plymouth to Cornwall. All management and maintenance is the
responsibility of the TB&TPFJC, they hava a contractual agreement with CORMAC to treat the structure
with UREA during tne winter. Their procedure dictates that when Area 1 treats that part of the A38 they
will instruct CORMAC to treat the bridge.

2.3.2 Extent of Area Network

The extent of Area 1 covered by this plan is shown in the following table and also detailed in the Area
Map at Appendix A.3. The key interfaces are defined in the interface drawings which are included within
Appendix A 4.

Extent of Atea INetwork
Rerag Edeni Length (km)
A3D M5 Junction 31 Pearces Hilt to Chy-An-Mor Roundabout, at Penzance. 175
A8 M5 Junction 31, Pearces Hifl Exeter to Carminow Roundabout at Bodmin. 112
Sections of three lane or more carriageway
Peoad Extem Number of lanes
A3B M5 J31 to A380 Junction Spiatford (WB) 3
A38 Haldon Hill (WB) 3
A38 A380 Junction Splatford fo M5 J31 (EB) 3
A38 Voss Farm to Marsh Mills {WB) 3
A3B Marsh Mills to Voss Farm (EB) 3
A3G Fraddon to Highgate (EB) 3
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23.3 Area 1 Salt Bins
Salt bins are provided at the following tocations:

Footbridges: - A38 Landrake, A3C ide, A30 Marsh Lane and A30 Poniou,
Subways: - A38 Victoria Road

Salt bins will be refilled before the winter period and will be checked by maintenance crews and re-filled
if required after each period of severe weather or at periods not exceeding 6 weeks throughout the
winter service period.

234 Area 1 Network Features

EM has identified network features that require special consideration with regard to weather within the
Area 1 Network, and features that occur at boundary interfaces. Details are contained in Appendix A.5.

2.3.5 Vulnerable locations

Following 3 successive severe winters it is apparent that certain locations on the network are particularly
wulnerable to severe winter conditions. In addition there are a number of locations where although
problems may not have actually occurred, due to a number of factors they may be at increased risk from
a severe weather event. For some of these vuinerable locations {(or trouble spots) special consideration
and mitigation measures within the Area 1 Network have been identified.

The following tabie Identifies the locations (reviewed annually), and 2 brief key word summary of the
problem. Where applicable each is cross referenced to detailed individual site mdigation plans contained

within Appendix A.20.

\ alaerable ! vcations

focation

Reference
Ter ity ot atistatios Pt

Problem (very bnef summan )

A38 Haldon Hill

E & WB - MP103 to
MP108

Dual chway

SEE A.20 - Heldon Hill Severe Weather Response Plan

Prons to heavy snow falis/drifting - 220m above
sea leval. Vehicles loose fraction on 6 & 10%
gradients.

A38 Dobwalls Bypass
E & WB - MP15/5 to
MP18/5 -

SEE A.20 ~ Dobwalls |ce Mitigation Plan

This is a TPI scheme defect fegacy with water
seeplng up through the carriageway in fanes 1
& 2 of both civays and forming ice when RSTs
are balow zero. Discussions between HA Major

Dual chwmy Projects and the contractor to find a permanent
solution are on-going.

A30 Hayle Bypass - v Icicles develop on the stone arch Netwerk Rait

E & WB — MP33 SEE A.20 - Hayle Bypass Midgation Plan overbridge and hang down over the A3D.

A3C Whiddon Down (o
Bodmin

E & WB - MPI0O to
MP170

Dual & single c/iway

NO SPECIFIC MITIGATION PLAN - If snow with
accurnukations is forecast than 4x4 fractors are deployed
{o patrol and assist with clearance of snow and stranded
HGVs. Operatlonal Reserves will also be deployed to
support the Winter Service Routes. NCC wilf activate
warning messages on appropriate Area 1 moblle YMS.

High (some sections over 200m) exposed
route. prone 10 snow/drfling and vehicles
loesing traction on several gradlents {Temple,
Cannaframe, Bolventor, Two Bridges, Sourton
Cross, Meldon, Okehampton, Whiddon Down
ate).

A38 Colesloggett
£ & WB - MP3 to MP5
Single c/way

NO SPECIFIC MITIGATION PLAN - If snow with
accumulations is forecast then 4x4 tractors are deployed
to patrol and assist with clearance of snow and stranded
HGVs. Operational Reserves will alsc be deployed to
support the Winter Service Routes. NCC will activate
werning messages on appropriate Area 1 mobile VMS,

Gradient where snowfall may result in joss of
traction for HGVS.

A30 Bodmin Moor
E & WB - MP28 to MP118
Dual & single ciway

NO SPECIFIC MITIGATION PLAN ~ The Area 1 NCC
can see on COTV (Helland & Temple) when . thase
conditions prevaill and will set messages on approaching
mobile YMS

Prone to mist & fog

A38 Giynn Valley
E & WB - MP5 to MP15

Single chway.

NO SPECIFIC MITIGATION PLAN — Maintenance crews
will respand as and when required.

Prone to flsoding/landslipffallen trees.
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2.3.1 Network Heights Greater than 150 & 200m

Height I ocation & CGradwns (1 & W.B

(reawcr thin 150m A38 Dry Bﬁd&e - Devon (Cradients § & 6%y)

A30 Hiﬂgﬂte - Comwall (Gfedicmi6%)
A0 Camminow - Comwsll {Gradiont siack)

Greater Gian 200 A35 Haldon Hill - Devon (Gradients 6 & 10%a)

A30 Cardinham w Two Bridges - Comwall

A30 Ebsworthy to Cheriton Bishop - Devon
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3 GENERAL PLANNING

31 Cperational planning

This saction of the Severe Weather Plan contains EM's general operational procedures for delivery of
winter service and details the alert procedures and actions in the event of severe waather on the Area 1
network and includes arrangements for liaison and co-operation with key stakeholders to promote
delivery of a consistent and co-ordinated service.

For the purpose of managing winter service, the Area 1 MAC is divided into 2 separate geographic
areas (Devon and Comwall) and 4 climatic zones - domains; this arrangement facilitates closer co-
ordination of resources between EM, the County Councils and Unitary Authorities.

Winter Service will be managed and menitored jointly between the Network Control Centre (NCC) as the
main communications hub and the relevant severe weather staff working o a duty rota. Al staff involved
in winter service will have appropriate training and experience.

Throughout the winter period the following staff will be on duty at all times:

» NCC operators to log and record all winter related decisions and actions, issue notifications of
proposed actions and update WRF1; detailed and accurate handover between the various NCC

shifts will take place.
» An on call Duty Managsr (DM} drawn from five experienced managers

» Two experienced Duty Supervisors (DS) Supervisors from a pool of ten will each cover either
Devon or Cornwall.

The weekly duty rota for both DM and DS will commence each Monday at 07:00 hrs,

Operationaf procedures detailed in this Severe Weather Plan will be reviewed throughout the winter
period at the mid and end season reviews.

EM will plan and execute a Severe Weather Desk exercise prior to the Operational Winter Period to test
the delivery and resilience of the Severe Weather Plan and identify areas for improvement. Planning for
the exercise will be in consultation with the Service Manager, Emergency Planning Managers and the
National Winter & Severe Weather Team fo ensure critical and vuinerable points in the service are

tested {(Appendix B.1).

EM will hold Severe Weather briefing sessions prior to the Operational Winter Period to ensure the duty
staff and relevant stakeholders are fully briefed. Feedback and actions will be reported to the National
Winter and Severe Weather Team as per the service timetable (Section 1.1.2).

3.1 General arrangements

3.1.1.1 Process

A detailed description of the process including forecast, decision, instruction, treatment, monitoring,
record keeping and command and contral arrangements can be found as a flow diagram in Appendix
A22
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3.1.4.2 Decision Makers

DButy Managers {DM) -
« Oversess winterfsevere weather operations.
*  Provides advice and support to DS during periods of difficult forecast perieds.
= Provides advice and support o NCC stafi.
+ Makes the decision on when to call ‘Severe \Weather Dask’ — joinly with other DMs.
* Keeps a log, recording all conversations, decisions made relating to winter maintenance/severe

weather and forwards all such records to the NCC for archiving.
= Takes part in multi-agency teleconferences for Haldon Hill
* Makes the decision on when to activate the Dobwalls Mitigation Plan
* Makes the desision on when to activate the Contingency Plan

Duty Supervisors (DS)

Accessing the forecast every day.

Discussing forecasts with the other DS

Moenitoring weather stations/graphs and radar etc for changes when necessary.

Deciding proposed treatment in line with the decision and treatment matrix and amending when

necessary.

Advising NCC of proposed treatment decisions.

Providing detailed instruction to the NCC if the NCC are requirad to monitor weather data.

Liaising with the DM if the forecast is more than a straight-forward pre-salt.

Mobilising and instructing all crews for salting vehicles.

Lialsing with drivers if plant/vehicles breakdown, calling out reserve vehicles and advising the

NCC accordingly.

Liaising with the forecast provider as and when necessary.

» Maintain contact with the NCC for information relating to changing weather/road conditions.

» Should weather conditions deteriorate beyond that forecast then must notify the DM
immediately

* Keep a iog, recording all conversations, decisions made relating to winter maintenance/severe
weather and forwarding all such records to the NCC for archiving.

« Patroiling and providing weather/road condition reports to the Severe Weather Desk

The key personnel responsible for delivery of the services defined within this document are detalled in
Section 4.1.1.

3.1.1.3 Duty Rota
The Decision Maker Dyty Rota is included at Appendix A.6.

3.1.1.4 Salt management
EM will develop and submit a Salt Restocking Plan (Service Timetable Section 1.1.2), providing
evidence for supply arrangements and complete the template in A.214

EM will submit a Sait Capability Spread sheet (Service Timetable Section 1.1.2) to indicate EM stock
holding capability and Reporting Threshold profile (with supporting evidence) in line with the Minimum
Contractual Salt Stock Levels (Appendix B.3).

3.1.2 Liaison and arrangements

The management. of the Area 1 Network and the interface with other networks is essential to the
consistert provision of winter service and actions in the event of severe weather. Liaison with Traffic
Management Directorate (TMD) is also important to provide up to date customer-facing functions such
as traffic information, active management of traffic flows and incident response.

3.1.2.1 Internal communication arrangements

EM will provide and maintain an effective telecommunications system between the Service Manager,
the Service Providet's supervisory staff and operational vehicles. Mobile telephone communication must

Issue: [Final version] Revision; [0] Date: [08/10/13] Page 3-7



not be relied upon since these can become over loaded particularly during extreme conditions, or in the
event of an incident causing major congestion.

The communication system for all winter service vehicles and the back-up communication system for all
winter service vehicles include.

= Internal communication is by dedicated radio system.
» The arrangements for backup communications are mobile phone & Airwave radio,
* Internal communication arrangements include landtine and mobile phone,

A comprehensive internal contact list can be found in Appendix A.7.

3.1.2.2 External communication arrangements
EM has established clear lines of communication and agreed contact names and numbers fo ensure
communication is possible at all times.

The following table indicates the contacts of stakeholders who are important to EM operational
effectiveness.

Road Location Contact

A38 & AJC Devon County Devon County Control Room {(HOCC)

A38 & A30 Cornwail Council Gomwall Highways Controt

A3B Plymauth City Plymouth Highways Control

A38 & A30 M5 J31 Area 2 NCC ‘

A38 Tamar Bridge, Plymouth Tamar Bridge & Tompoint Farry Joint Committee

A comprehensive external contact list can be found in Appendix A.8.

3.1.2.3 Liaison with major highway schemes

EM will include advanced notification of any major schemes within the Area 1 Network and contacts for
any such schemes in the table below to maintain continuity with all winter treatments and any severe
weather procedures and actions.

Road Location {e.g junction to junction} Type of scheme Contact

NO MAJOR SCHEMES CURRENTLY IN THE FORWARD PROGRAMME

3.1.2.4 utual Aid Agreements

Mutual aid is where one service provider has a resource issue, and a second or third (etc) service
provider Is able to assist in delivering the same goal. Mutual aid can be in the form of sharing of
resources such as salt, the sharing of facilities that may provide improved resiience of the Area
Netwark, or the provision of a full winter service to a particutar part of another network. For exampte,
there are local roads that Service Providers may treat to ensure their own operational effectiveness
such as access routes to depots.

EM have entered info an agreement with Area 2 Skanska over the pooling of resources in severe
weather conditions. Skould the need arise, then Area 1 will assist with the treatment of the M5 between
junctions 31 and 27, and Area 2 will assist in the treatment of the A30 from junction 31 to Okehamptan.
Full details relating to resource pooiing can be found in Appendix A.9.

EM will document all requests for support from, or to, other operators and the subsequent decisions,
with reasons, by completing the Mutual Ald Agreement forms. Completed forms can be found in
Appendix A.9 {an elecironic version of the template is available from the Service Manager). EM will
submit signed copies of completed forms to the Service Manager for appraval with additional copies
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issued to the provider/recipient of mutuzl aid. It is noted that mutual aid arrangements do not absolve
EM of its obligations.

3.1.2.5 Cross boundary agreements
Given experiences from the fast few severe winters, the critical need for clear and agreed cross
boundary agreements has been highlighted.

EM will ensure the cross boundary agreements are in place at the interface of the Area 1 Network and
adjacent networks {Appendix A.4) to ensure & consistent service that will not leave potentially important
sections of either network untreated, EM will review adjacent Highway Authorities and Service Providers
route plans to ensure continuity with the Area 1 Network. Each day EM decision makers will review
proposed actions from. adjacent Highway Authorities and Service Providers to compare proposed
treatments and timings. EM will liaise with adjacent Highway Authorities and Service Providers should
significant variations be apparent.

3.1.2.6 Ahandoned vehicle arrangements

Wherever possible the owners of abandgned vehicles will be contacted and reguested to remove the
vehicles, but where this is not possible, the specific details of the vehicles, its location and the reason
why it needs to be moved will be provided to the Police/Traffic Officer/National Vehicle Recovery
Manager (NVRM) and a log of all communications kept. The NVRM wilt provide an end-to-end vehicle
recovery service. ENM must only move vehicles once an instruction from a Police/Traffic Officer
has been received.

Where owners do leave their information, details will be obtained by EM and lodged with the Savere
Weather Desk, and RCC. .

3.1.2.7 Incidents Involving Winter Service Vehicles

Any incident involving the Highways Agency’s own vehicles will be repuorted to the Service Manager and
the Nationali Winter Service Coordinator. The report wili be made on form HA 20001 and will be
submitted as soon as possible but no later than before 0800 hours the following working day. Where the
accident involves a fatality or serlous injury the report will be made immediatsly

3.1.2.8 Media liaison

in order to facilitate media liaison EM will make available to the Service Manager andfor Highways
Agency Press Officers such information as requested. Direct liaison with the media will only take place
when directed by the Service Manager.

313 . Highways Agency’s Crisis Management Manual

The Crisis Management Manual (CMM) provides guidance on managing the Highways Agency's
response to crises and emergencies. Severe weather events make up a significant proportion of the
events that trigger the CMM escalation steps. The five stages of escalation are as follows:

Routine Operations — HA and service provider resources respond to incidents following stendard
procedures, Weather forecast and waming services would be continuously monitored and if anything
shows up escalation would be considered. if service providers become aware of emerging resilience
threats they should inform the Agency immediately. ‘

Regional Alert (RA) — when a significant weather event is expecied that potentially could cause
disruption on the network 2 regional alert would be declared. Monitoring will be heightened and
telephone conferences will take place to ensure we are as prepared as possible prior 1o the amival of the
forecast weather. Service providers will be required to provide information and to dial into telephone
conferences In line with normal expectations. The regional alert process does not change
responsibiliies within each service type (l.e. service responders will remain fully responsible for
managing and delivering their own service), but will act to better coordinate the individual responses to
ensure a more effective combined response as well as to provide the most accurate information to road

users.

Regionat Crisis — If the SRN is severely affected where sections of the network are closed or road users
have become trapped, and are likely to be so for some time or overnight, a Regional Crisis is likely to be
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declared. The profile of the event is thus raised, a more senior commander will be appointed and the
event will be more vigible both inside and outside the Agency. During this stage information reporting
and the need to dial-in to or aftend meetings will be similar to a RA although possibly at an increased
frequency but still in line with normal expectations.

National Alert — when more than one region is at Reglonal Crisis or in advance of a widespread severe
weather event the Agency is likely to declare a National Alert. This facilitates coordination across
regions as well as providing an accurate national picture of network conditions to inform road users, DfT
and maybe Ministers. Service provider activity would be the same as during a Regional Crisis which
would still be operating in the region.

National Crisis ~ this is for the most extreme of events and incidents. As with a National Alert, service
provider activity would be the same as during a Regional Crisis,

A key component in the success of any response is accurate and timely information. Service Providers
must have appropriate processes to continuously monitor and manage the effectiveness of their severe
weather service. During a severe weather event Service Providers must be able to provide real fime
network performance and service deivery intelligence and information to support the incident
coordination process to enable informad appropriate decisions to be mads by HA commander,

During & severe weather event conditions may deteriorate {0 a point where the continuous and safe
operation of the network may be placed at risk. The CMM processes will facilitate an early identification
of a potential interruption to the network operation with appropriate responses triggered. Any decision to
close g route during severe weather should only be made by the identified HA commander at the time.

3.1.3.1 Severe Weather Desk establishment
The Severs Weather Desk will be established prior to the forecasted commencement of severe weather
that may cause disruption to the Area 1 Network or snow falis that are likely to be sufficient to settle on
the carriageway and substantially hinder the passage of traffic. The SWD will be estabiished as soon as
possible and untit that time the Duty Manager will control actions.

The severe weather desk will be established at Area 1 NCC Ash House Exster. Meeting room G3 will be
utilised as the Severe Weather Desk Annex. )

The Severe Weather Desk/cantrol room has the ability to communicate directly with motoring
organisations and local authorities and to listen tofwatch lecal news/raffic media.

Where decisions, and their implications, require strategic oversight they will be referred to the Service
Manager,

The Area 1 Severe Weather Desk Procedure is detailed in Appendix A.24.
The Severe Weather Desk Duty Rota is included at Appendix A.10.

3.1.3.2 Activation of Contingency Plan

Contingency plan arrangements will be enacted if the planned response is insufficient to cope with
severe weather conditions, if procedures fail or if an incident is compounded by a series of further
incidents. Emergency customer weifare (ECW) arrangements will be detailed within the contingency
plan and will be in line with the Highways Agency's policy for provision of ECW. Foll blankets for
distribution to stranded motorists are carried by maintenance crews and additional supplies are held in
emergency sign stores located around the network.

Light snow conditions will be dealt with by the day to day duty winter maintenance team. However,
should snow be forecast with significant accumulations which are likely to affect traffic movements then
the Duty Manager, afier consultation with other Duty Managers and the forecast provider, will instruct
that the Severe Weather Desk Team based at Ash House will be mobilised. In the event of exceptional
weather conditions developing and if EM's standard resource is unable to cope, e.g. the situation
impacts on adjoining networks, there are multiple incidents on the network and road usericommunity
welfare is at risk {common incident objectives as defined in section 1.6 of the Contingency Plan) then
the Duty Manager will implement the appropriate stage of the Contingency Plan. The Duty Manager witt
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decide if the Severe Weather Team is sufficient to manage the situation or if the establishment of a
separate Tactical Management Team (as defined in the Contingency Plan} is required.

During normal hours and where a severe weather desk has not been called, the Duty Supervisor will
control winter related activities i.e. monitoring weather and the mobilisation of teams for treatment.
Generslly, incidents will be dealt with in accordance with EM's AMOR procedures; this will initially
involve the ISUs/maintenance crews and NCC. Subject to the severity of the incident, it may require the
mobilisafion of additional resources including supervisors to manage the incident scene and liaise with
the emergency services The management of any significant incident will normally be undertaken by
experianced staff not at the time involved in winter decision making so as not to dilute the winter service.

Out of hours, the Duty Supervisor will be responsible for winter sarvice and managing resources and
response to Incidents. If necessary the Duty Supervisor will request any additional resource via the
NCC. The Arga 1 Confingency Plan must be activated when the DM becomes aware of a major or
critical incident taking place that is beyond the capability of EM’s resource and is likely to compromise
the common incident objectives referred to in the Contingency Plan and detailed below:

COMMON INCIDENT OBJECTIVES

saving and protecting life

relleving suffering

protecting property

providing the public with timely information
containing the emergency - fimiting its spread
maintaining critical services

maintaining normal services at an appropriate leve)
protecting the health and safety of personnel
safeguarding the environment '
promoting self help and recovery

restoring normality as soon as possible

AT B B B T A T T MY

The Duty Manager will assume the role of Tactical Manager and immediately put in place the actions
outlined within the contingency plan.

314 Health and Safety

Health and Safety for Winter Service Operations is covered principally within the Area 1 MAC EM Winter
Service Method Statement, this covers issues such as operational aspects of winter service, work
equipment, treatment speed, ploughing, loading and off-ioading, resources, Personal Protective
Equipment, First ald, Welfare and communications.

EM will undertake risk assessments to ensure the practices expected of operatives and other members

of staff on the network in conditions such as freezing rain are adeguately recognised. Completed.risk

assessments are referred to In Appendix A.11.

32 Reporting

3.21 Winter Reporting

EM will notify the Highways Agency, forecast provider, police, adjacent Service Providers, NTIS
Embedded Forecaster and local highway authorities of all proposed winter service treatments.

EM will, as soon as practicable, notify the Highways Agency, forecast provider, police, adjacent Service
Providers, NTIS Embedded Forecaster and local highway authorities of other actions including changes
to proposed treatments,

The Winter Reporting Form (WRF1) system, provided by the Highways Agency, will be used throughout
the Operational Winter Period for the above notifications and for confirmation of treatments. The WRF1
system will be kept up to date with plant, sait and fuel resilience to ensure a true and accurate

representation of the current situation.
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The internst based reporting system is at hitp:#/winter.atkinsalobel.com/winter. A backup service is

available at htp://78.40.241.12/winter. in case of failure of the internet based facilities standard forms at
Appendix A.12 will be used fo fax the reports to the back-up fax number

WRF1 reporting and updating will be carried out by the Area 1 NCC who receive pre-season in-house
refresher training.

WRF1 reporting will include as a minimum:

» Daily updates by 10:00 hours with salt stock capability, Area Operational Reserve Winter Service
Vehicle levels, and fue! status, where there is a possibility of fuel disruption. Additional reports
submitted in the event of a change to sait stock capability, status of fuel levels or an Area
Operational Reservs vehicle being used or relocated,

« AFull” or "No Action” report submitted by 1600 hours each day which details the proposed actions
to be undertaken in the following 24 hour period. However, where a decision is made sfter 1600
hours or a previous decision is changed, the appropriate report will be submitted within 30 minutes of
a decision, and no later than the proposed start time of the treatment.

» A "Previous Action” report to confirm alf the actions undertaken since the submission of the last “Full’
or "No Action” report. This daily report(s) will be submitted (by 1000 hours on the following day), but,
where possible, submitted within 30 minutes of the treatment being completed.

« An hourly update, when Severe Weather Desk is in operation

EM will monitor salt stocks (and stocks of other appropriate materials) regularly during the Operational
Winter Period and report using the WRF1 electronic reporting system.

3.2.2 Severe Weather reporting
EM wilt notify the Highways Agency, forecast provider, police, adjacent Service Providers, NTIS
Embedded Forecaster and local highway authorities of all proposed actions.

See Appendix A.12 for details of reparting forms. EM will also report the number of severe weather
events that required treatment/actions to the Area 1 Monthly Watchman & Routine Service Meetings
and South West Joint Operations Meetings.

3.23 Additional reporting
EM will report on thermal mapping as required.

The report on thermal mapping will include any changes adjacent to and on the Area 1 Network which
will affect the Highways Agency's thenmal mapping information, review coverage of thermal maps, and
identify areas of improvement.

EM will submit details of all non-warranty defects and maintenance for the Highways Agency's winter
fieet vehicles for the previous calendar month by the 15™ of sach month. Submissions will be made
using the spreadsheet available from the National Winter & Severe Weather Team.

EM will submit vehicle off road (VOR) figures on defect reports for all HA owned winter fleets, to the
National Winter & Severe Weather Team. Tempiate spreadsheets are available from the National
Winter & Severe Weather Team.

EM will submit an Operational Assessment Report as stipulated in the Service Timetable in Section
1.1.2.

Reports will be used for hot and cold de-briefs, as part of developing new research programmes, or
identifying areas for review, as part of the lessons leamt process, therefore it j& essential that the
information is complete and acourate.

33 Records .
Collection of good quality records covering decisions made together with reasons, and advice and
information provided is fundamental especially to defend against liability claims made in respect of
winter service and any actions taken in the case of Severe Weather. See table below.
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3.4 Review

EM will carry out pre-season, mid-season and post season reviews of winter service with the forecast
provider and the Highways Agency. The Operational Assessment Report will be submitted as required
by the Service Timetable 1.1.2. Any actions required will be documented.

A hard copy of the Severe Weather Plan will be held by the document owner identified at the front of this
Plan. Any amendments and comments will be recorded into this copy of the plan and subject to the
importance and number of changes the plan (or sections thereof} shall be re-issued under a new
revision number. '

Typical isstes for the review may include:

« response and freaiment timss;

« decision making;

« command and controf;

« escalaftion and Severe Weather Desk;

s fiaison and communications;

« Wwaather forecasting and ice prediction;

= acfual weather conditions;

= operafional issuaes;

s records;

« health and safety;

« human resources;

« vehicles and plant;

o anli / de-icing materials;

» compounds and facilities;

« other issues e.g. traffic flow, adjacent roads efc;
« areas for improvement;

+ [ldentified vulnerabie locations on the nefwork.

3.5 Weather information & ESS Maintenance

The Highways Agency Weather Information Service (HAWIS) has besn developed to provide weather
forscasts, the continuous monitoring of actual conditions to facilitate winter service operations and
support the resilient management of the network during severe weather events. HAWIS obtains
snvironmental weather condition data from meteorological Environmental Sensor Stations (ESS)
located on the Area 1 Network, The service is procured by the Highways Agency through the following
coniracts:

» Highways Agency Weather Central Service (HAWCS)

« Envirenmental Sensor Station Supply Framework (ESS Supply)

« Environmental Sensor Station Maintenance and Instaflation {TechMAC / Regional Technology
Maintenance Contractor)

s Environmental Sensor Station Communication (NRTS)
« National Weather Forecasts (National Forecast Provider)
« Service Provider Weather Forecasts (MAC)

The HAWIS website can be accessed at hitps://hawcs.dft.gov.uk

EM has appointed MeteoGroup to provide the forecast requirement detailed in Appendix 8.2, The
contracted service is throughout the winter period (1% October to 30" April).

All EM winter service staff, including the NCC, has access to the forecast provider and HAWIS websites.
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The Forecast provider will as required by the specification provide:

= 24hr forecast x 3

= 2-10 day text forecast

= Site specific temperature graphs

= Evening forecast update {before 18 0Chrs)

« Forecast amendments will be emailed to the NCC at the same time as a telephons notification, they
will also be sent by text to the DM & DS

* Morming summary and prefiminary forecast (before 06.00hrs)

« Precipitation type radar

= A 24/7 telephone advisory service manned by expetienced forecasters
ESS faults will be reported fo the TechMAC by HAWIS who will be responsible for carrying out Front
Line Maintenance. If the problem is more complicated then Vaisata will be contacted by the TechMAC to

carry out further investigation and repairs. Faults on HAWIS must be reported as soon as possible to the
appropriate maintenance contractor. Contact details can be found in Appandix A.8.

Continuous access to weather forecast information and precipitation radar is available to the NCC and
all staff involved in the management of winter service through the computer netwark. Each DS and DM
Is provided with a laptop and direct dial facility to the forecast provider and HAWIS website to obtsin
updated information 24/7. The NCC, DS and DM are also able to contact forecast provider directly 24/7
through the Telephone Advisory Service to obtain up to date advice on projected weather conditions.

351 National Domain Network of Environmental Sensor Stations
The domain map is shown in Appendix A.3.

3.5.1.1 Domain arrangements
‘Domain arrangements are described in the following table.

Domain Outstations Routes

...
- — K |
=

Bold Italics = Forecast Site
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4 RESOURCES

This section of the Severe Weather Plan contains details of the resources available for delivery of a
severe weather service on the Area 1 Network Including reserve / contingency arrangements.

The Highways Agency will make available compounds, vehicles, plant and eguipment ag appropriate to
the farm of contractual arrangement and may make available additional reserve resources if the Service
Provider requires them due to breakdowns or operational difficulties.

EM is responsible for providing the other resources including staff, materials, and brine production
equipment and storage.

EM is responsible for ensuring that all compounds, equipment, plant and vehicles operate efficiently,
4.1 Human resources

4.1.1 Key personnel
The following table identifies the key personnel responsible for delivery of the services defined within
this document.

Function Title
Overall responsibility for Area 1 | General Manager

Duty Managers. Severe Weather Manager (1" point of contact}

(Duly managers with day to day | Network Delivery Manager
wverall responsibility & decision | construction Manager

makers) Network Construction Manager
Schema Delivery Manager (East}

Severe Weather Desk
Communications Officers. Stakeholder & Customer Liaison Manager

(ISSUiﬂg of Silreps and afl Road Safety Team Leader
communications during  severe

weather desks)
Duty Supervisor Devon, Area Operations Manager (Fleet Manager)
(Weathor monitoring & decision } Route Supervisoy
making) Route Supervisor
Route Supervisor
Sub Agent
Duty Supervisor Cornwall. Operations Support Manager
. . Area Oparations Manager (Fleet Manager)
r(rl:vai?;gfr monitoring & decision Route Supervisar
Route Supervisor
Route Supstvisor

Support Winter Service Officers | NGC Operators
& Severe Weather Desk Log
Keepers.

(Weather monioring, recording of
aclions, and archiving daia)

Fleet Manager Corporate Transport Manager

4.1.1.1 Organogram
See 3.1.1 above
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4.1.2 Staffing levels

4.1.2.1 Training
Becision Maker Training Records are detailed at Appendix A.14.

4.2  Compounds and facilities

An inventory relating to EM compounds and the Area Operational Winter Service Vehicles (including
Operational Reserve)} plus National Reserve Winter Service Vehicles is stored on an MS Access
database held by the Highways Agency. This inventory requires penodic updates to reflect any
changes.

EM will review and update the MS Access database inventory at intervals set out in the Service
Timetable In Section 1.1.2.Details of compounds. depots and other facilities covering the Area 1
Network are provided in the compounds, depots and facliities schedule at Appendix A.15.

4.2.1 Fuel

The fuel type (including grade) and details of supply and sforage arrangements including minimum stock
levels and supply contingency and pump maintenance arrangements are detailed at Appendix A.16.

EM will monitor fuet stock levels regularly during the Operational Winter Period and report using the
WRF1 system as per requirements in Section 0.

4.3 Treatment materials
Contextual guidance on treatment materiais including storage is contained in Appendix B.3.

EM will utilise the following de-icing/anti-icing materials to deliver an. effective Winter Service on the
Area 1 network.

« 6mm down salt to BS3247; 1991,

« Bmm high purity salt in for brine production - brine with an optimum and maximum sodium chioride
concentration of 23% and no less than 20%

« 6-8mm sharp sand

4.3.1 Material storage and brine production (see also A.15 & B3)

Material (sait / bune)

A Capacily (fornnes Win (wnnes or
Location Type ot lires) htres)
Exeter Barn 2,160 tonnes 900 tonnes
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Exeter Peacock Multisol ' 20,000 litres

Pridhamaieigh Bam . 1,360 tonnes. 700 tfonnes
Pridhamsieigh Peacock Multisol 15,000 fires

Notter Bridge Barn 740 tonnes 300 tonnes
Notter Bridge - Salinity SLO7 10,000 litres

Scorrier ; Bam 2,580 tonnes 400 tonnes
Scorrier Salinity SLO7 16,000 lires

Tolpetherwin Barn 1,240 tonnes 600 tonnes
Tolpetherwin . Salinity SLO7 10,000 Eitn?s

Bodmin (Reserve depof) Barn 1700 tonnes

Badmin Salinfy SLO7 ‘ 10,000 litres

Doublebois (Reserve storage only) | Barn 890 tonnes 400 tonnes
4.3.2 Supply arrangements

For the 2013/2014 winter season, rock salt wiil be supplied by Irish Salt Sales under a joint agreement
with Devon and Cornwall Councils. Pure sait will be supplied by Peacocks. Secondary salt supplier

should the need arise will be Salinity.
De-icing material stocks wili be managed using the following practices:
Stock levels will be held at near to maximum level at the start of the winter season.

Stock levels will be closely monitored and when minimum levels are likely to be reached, or sooner If
heavy snow is predicted and/or in high risk season, an order will be raised with the supplier.

Maintenance of minimum stock levels will allow for fluctuations in demand and prolonged periods of
exireme weather conditions.

All materials are stored in purpose built salt bams. At the end of the season old stock is brought to the
front of the barns and new deliveries deposited at the rear.

in depots jointly shared with CORMAC, sait used will be identified through weighbridge records.

43.3 Reserve / contingency arrangements
Reserve treatment materials will, if be required, be supplied under an agresment with Salt Unjon.

To ensure our winter maintenance service is not compromised by electrical faﬂure. all HA depots will be
supplied with backup generators for the High and Low winter periods {from 1* November to 1° Apnl)

Some disruption is likely fo ocour during the normal operation of any business and will, on most
occasions be resolved within the standard operational procedures; however, there could be a more
significant potential impact arising from such outcome based threats such as:

« Building loss

«  Building denial

= Phone loss

«  Data communications loss
= System failure

Issue: [Final version] Revision: [0] Date: [08/10/13] Page 4-3




« Power loss
s Staff loss
In the event of power loss or building denial at Ash House during routine winter operations or a severe

weather desk then the NCC will refocate to the Avocet Road depot with the Contingency Plan Box of
Reference and alt winter relevant documentation,

4.4 Vehicles and plant

EM has in total 19 Area Operational Winter Service Vehicles (including Operational Reserve Vehicles)
availabie for use of which 10 have been allocated as Operational Winter Service Vehicles to cover the
planned precautionary winter sefvice routes. The remalining 8 vehicles are designated as Operational
Reserve Vehicles and, subject to need, are available for use should an area wide snow event occur -

see Section 3.4.1.

In addition to the Area Operational Winter Service Vehicles, 1 vshicle is designated as a National
Reserve Vehicle. Special conditions are set out In Appendix B.4 as to its usage.

Thiere are no Snow Blowers in Area 1.

The schedules of vehicles, plant and equipment are provided in Appendix A.17.

441 Operatidrtal Reserve Winter Service Vehicle and contingency arrangements

EM will use the Operational Reserve Winter Service Vehicles allocater to their network without prior
approval but will ensure the use is netified up to the National Winter Coordinator. National procedures
for management of both Operational Reserve Wirter Service Vehicies and National Reserve Vehicles
are in Appendix B.4.

The number of Operational Reserve Winter Service Vehicles and the agreed Reserve Threshold trigger’
tevel is provided in the tabie below.

Number of Area 1 National Reserve

Number of Area 1 Operational Reserve

0
Spreaders '
8

Reserve Threshold Number

4.42 Vehicle maintenance arrangements
EM will maintain vehicles in accordance with ASC Service Information Annex 7.

The Area Operations Managers (qualified 1o hold an O-icence) are responsible for the vehicle
maintenance. This will be Implemented through programmed schedules of services, safsty checks and
calibrations carried out by CORMAC in the Cornwall depots and SHB 4x4 in the Devon depots.
Maintenance contacts {normal hours and out of hours) for winter and all other emergency support -
vehicles are detailed in Appendix A.8 and listed in the cab for each vehicle.

EM will rotate use of Operational and Reserve Winter Service Vehicles to balance usage of Area
Operational Winter Service Vehicles.
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4.4.2.1 Vehicle breakdown and recovery arrangernents

if a vehicle breaks down during operations, the driver will make arrangements for maintenance or liaise
with a supervisor in the depot to arrange. Out of hours the NCC will escalate to the DS to make any
arrangemerits for additional resources.

4.4.2.2 Vehicie preparation
All plant and equipment will be checked and in a state of readiness by 30™ September each year.

All vehicles are inspected by the driver before use and any defect which may affect the safety of the
vehicle wil be recorded on the EM vehicle defect sheet provided in each vehicle. The completed defect
report will be handed to the depot supervisor.

4.4.3 Arrangements with supply chain partners

If required and available, EM can, through their supply chain partners, mobilise up to six 4x4 tractors
complete with ploughs and drivers. These will be mobilised by the Duty Manager if snow with
accumulations is forecast,
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5 WINTER SERVICE ROUTE PLANNING
This section of the Severe Weather Plan contains details on EM's Winter Service Routes {(WSR) for use
in the delivery of winter service on the Area 1 Network.

EM wilt plan, design and continually review the WSR to ensure they are optimised to be as efficient as
possible in terms of treatment lengths and time to undertake weatment. The number of precautionary
routes is 10.

An effective winter service can respond {o a change in the forecast in a timely manner. For this reason
the initial response time Is defined as the maximum pemmitted time taken from the decision to treat until
the winter service vehicles are loaded, manned and ready to leave the depot.

initial response time is 1 hour.

Precautionary treatment is most effective when carried in out advance of and as close to forecast
freezing time (to minimise the loss of sait due to trafficking). Therefore, the precautionary treatment and
tumaround time is defined as the maximum permitted time for the following cycle: leaving the depot,
treating the route, retumning to the depot and preparing for the next treatment.

Precautionary Treatment and turnaround time is 3 hours. Target treatment times for each route are
detailed in the table in 4.2 below, 30 minutes per vehicle has been allowed for refuelling, topping up
brine tanks, reloading hoppers and if necessary a welfare break. NOTE - most of the Area 1 depots are
shared with LHAs therefore there may be occasions when queuing to reload and refuet will occur.

5.1 Winter Service Route design

EM will liaise closely with adjacent Highway Authorities and other stakeholders when designing WSR for
precautionary and reactive freatment to ensure consistency and continuity of Winter Service operations
on all sections of the Area 1 Network and with adjacent highway networks, including footways and cycle
tracks.

For carriageway marginal strips anti-icing/de-icing material coverage should be 50% st the full rate of
spread. The Service Provider should give consideration to the creation of a simple database of start
and finish times to enable reports to be quickly generated and provided as required by the Service
Manager. Designs of WSR for anti-icing/de-icing precautionary treatment, should allow for full coverage
of the specified or instructed rate of spread of anti-icing/de-icing materials over the full width of all areas
of carriageway.

EM will take into consideration the impact from the following, where applicable, when designing the
WER (not exhaustive): f

=« Physical constraints such as tunnels, over bridges, operations near railways, sofid vertica harmiers,
geometry and traffic calming areas:

» Potential need for different requirements on different lanes of the carriageway;

« Need for variation in anti-icing/de-icing material, application frequency, spread rates, spread
patterns, free running and wastage factors;

« Major schemes;

» Route classification;

« Network Features;

« Vuinerable locations;

+ Depot access problems due to localised congestion caused by severe weather; and
s Variation in traffic flow and poor weather conditions.

« Carrying snowplough blades on precautionary treatment runs.

issue; [Final version) Revision: [0] Date: [08/10/13] Page 5-1



Most of the depots in Area 1 {except Avocet Road, Exeter) have almost direct actess onte the trunk
road network and therefore the risk to the depot being unavailable is significantly low. Avocet Road
depot is located on the Sowton Industial Estate and approximately 1.5km from the M5. Should
probiems with traffic blocking access to the depot occur then EM wilt work with the police and TOS to
clear a route through.

5.1.1 Precautionary treatment routes
EM has designed WSR for planned precautionary freatment fo meet the precautionary treatment
requirement (detailed in the following table). The target treatment time for each route (excluding the
turnaround time) is stated on the route schedule and drawing (Appendix A 18).

Precautionary treatment requirement

M L e

Route classification | i B = [ Amber Grean |
Area 1 Routas L]
Critaria Alilanes {including slip roads) to be kept clear of ice, as far as reasonably practicable
51.2 Snow Clearance Routes

Snow clearance will take longer than precautionary treatment, therefore snow routes have been
designed to achieve, where possible, the clearance requirement detailed in the table below and mitigate
excessive driver hours. The snow clearance plan should be coordinated with the RCC and care taken
to ensure consistency across boundaries between Service Providers.

In an area wide snow event EM will endeavour to mobilise all operationsl, operational reserve vehicles
and supply chain specialist equipment (4x4x tractors). The risk to ensuring this will be vehicle
breakdowns (either significant defect ~ VOR - or difficulties, becauss of the weather, in getting fitters to
the vehicles) the other risk during prolonged periods of severe snowfall will be ensuring replacement
drivers for both the winter fleet and supply chain vehicles can get to their place of wark. EM have
availabie a number of 4x4 vehicles which they will utilise when possible to transport drivers when normal
means are not practical,

The primary objective will be to ensure all routes remain open, However, in an area wide snow event it
will not be possible, because of the length of the network and the fleet available, to keep all lanes clear
alt of the time. Therefore the instruction for dual carriageways will be to clear and treat fane 1 until
cessation of snowfall.

The deployment identified above is, as stated, a general rule, and experience has shown that during an
area wide snow event the tactical refocation of fleet to assist with problem areas and to cover when
vehicles have to leave the network to refuel and reload, is necessary to effectively manage what can
often be a rapidly changing situation. The decision to deploy operational and supply chain vehicles will
be made by the duty managers as part of the escalation process for a severe weather desk.

Mutual aid from Area 2 and the LHAs will also be considered by the duty managers during escalation.
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Snow clearance requirement
" . . Siip and link
Route clessification Grson il
Nixriber of existing lanes lor2 1: :r'; Not applicable
a1 Routas -
Criteria minimum number of lanes to be kept clear of snow, as far as reasonably practicable
Betwaen the howrs of 06.00
- 20:00 1 2 1 2 1 1 1
Between the hours of
20:00 - 06:00 1 2 1 1 1 1 1
Fallowlng the cessation of - In accordance
snow alt lanesare tobe | 12 hours 18 hours 24 hours with route
clear of snow within classification

5.2 Winter Service Route summary

Summary of WSR for precautionary freatments is provided in the following table. The routes highlighted
yellow are options for when precautionary treating parts of domains.

Winter Service Route Summary
Target tieatment me Salt Usage
Route type TFrestment type Length (Turnaround tume = 30 (Based on
mns} 20g&73m

Dual Pracautionary & snow !i 2.5 hours treatment ime
Dual Precautionary & snow @ | 25 hours treatment time
Dual Precautionary & snow 2.5 hours treaiment time
Dual Precautionary & snow g 2.5 hours treatment tme
Dual Pracautionary & snow 2 5 hours treatment time
Dual & single Precautionary & snow 2.5 hours treatment time
Dual & single Precautionary & snow 2.5 hours treatment ime
Dugf & single Precautionary & snow 2.5 hours treatment time
Dual & single Precautionary & snow 2.5 hours treatmenti time
Duat & single Precautionary & snow J 2.5 hours treatment time
£38 Dual Snow Route
A38 Bual Snow Route
38 Dual Sncw Route
A30 Dual Snov: Rowte
A30 Dual Snow Route
£30 Dual Snow Ruute

l_ A30 Dials single Snow Route
£.38 Duai& single Snow Route

g A3( Dual® single Snow Route

The detailed schedules for each WSR including drawings are provided in Appendix A.18.
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6 ACTIONS FOR WEATHER CONDITIONS

This section of the Severe Weather Plan contains decision and treatment matrices and EM's detailed
operational proceaures for winter service and alert procedures and actions in the event of other Severs
Weather on the Area 1 Network.

6.1 Winter decision and treatment matrices

Decisions are made in the interest of service delivery and continuity, and take account of westher
conditions informed by the HAWIS and dacision information, where applicable, from adjacent Service
Providers and relevant Local Highway Authorities.

All decisions will be sub}ect to continuous monitoring, recording and review

All winter service decisions are evidence based and will be made in accordance with the guidance
contained within the following decision and treatrient matrices.

EM will always adhere to these guidelines unless there are specific reasons not to. Any
decisions taken which do not follow the guidelines must be recorded in detall giving the reasons
for that decision, those involved in making the decision, what the decision is, who has been
instructed and confirmation that the instruction has been carried cut.

During periods of forecast severe weather EM must remain in contact with the forecast provider and
should also take account of information from staff out on the Area 1 Network, Traffic Officer Service and

CCTV when making decisions.

For the purpose of managing Winter Service, the Area 1 MAC is divided into 2 separate geographic
areas (Devon and Comwall) this arrangement facilitates closer co-ordination of resources between EM

and the County Councils and Unitary Authorities.

Winter Service will be managed jointly between the Network Control Centre as the main
communications hub and the relevent staff engaged on a duty rota. All staff involved in winter service
will have appropriate training and experience.

A description of the process including forecast, decision, instruction, treatment, monitoring, record
keeping and command and control arrangements can be found as a flow diagram in Appendix A.22.

EM will respond to all adverse weather conditions in a timely and appropriate manner. The levels of
response and communications to severe weather conditions will vary according to the severity/duration
of the conditions foracast and degree of communications required. Generally the response level will one

of the following:

+ Low level (standard) response — incident/wsather conditions managed and controlled by the
Area 1 NCC. The Duty Supervisor will be updated and he will monitor remotely, either from home
or usual work place during office hours. Decision to escalate to the next stage of response and
communications wilt be made by the Duty Manager and Communications Officer and recorded by
the NCC.

* Medium level response - During office hours the JTR & Network Cccupancy
Manager/Communications Officer will manage the event within the NCC. Out of hours the Duty
Supervisor will attend the NCC and manage the incident/weather response. The Duty Manager
will be informed and updated. Decision to escalate to the next stage will be made and recorded by

the Duty Manager.

+ High level response — Severe Weather Desk mobilised, managed and controlied by the SWD
Team at Ash House, see SWD Procedures. Decision to-escalate to the next stage will be made
and recordad by the Duty Manager.

¢ Contingency Plan ~ The incident/weather has deteriorated to such an exient that the Buty
Manager has implemented the appropriate stages of the Confingency Plan,
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6.1.1 Decision Matrix

Predicted Road Conditions
Road Surface : .
Temperature Precipitation etc Wet Wet Patches Dry
Ho rain
May tall beloa 1€ No hoor frost
No fng No action likely,
. befior;s frost monitor weather
Ny ran reteg) (see nots 1)
No hoar fiost Salt before frost
Mo fuy
Expectad hoar frost Salt before frost
Expentac tor .{see note 2)
Exnected o falt heiow
1°C
S i Expacted ran -
{Sre nute 4 BEEORE free g Salt after rain stops
cted ran Salt before frost and after raiq stops
DURING freszing (see note 3)
i Monitor weath
Eqssbie onitor weather
Possible hugr frost Salt before frost conditions
Possible fog
Expueded snow Salt before snow fall (see note 4)
Bafare rain Salt hefore rainfall (see note 3 & 4)
Free.ing Ran During ran Salt during rainfall {see note 38 4)
After ra Salt after rainfall (see note 3& 4)

The decision to undertake precautionary treatments should, if appropriate, be adjusted to take account of
residual salt o1 suiface morsture.

1)-

2)

3)

4)

Particular aftention should be given fo any possibility of water running across cariageways and
such locations should be monitored and treated as required.

When a weather waming contains reference to expected hoarfrost considerable deposits of frost
are Hikely to occur and close monitoring will be required. Particular attention should be given to the
timing of precautionary freatments due fo the possibility that salt deposited on a dry road may be
dispersed before it can become effective.

Under these circumstances rain will freeze on contact with surfaces and full pre-treatment shouid
be provided even on dry roads. This is a most serlous condition and should be monitored closely
and continuously throughout the danger periocd _
The effectiveness of salt decreases as lemperatures fall and effective treatments may not be
gueranteed with salt towards the lower end of the temperature band. The use of alternative
freatment materials must be considered when spreading at (the lower of air or road surface)
temperatures below -7°C or below -5°C in low humidity conditions {relative humidity <80%).
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6.1.2 Guidance for repeat treatments for road surface femperatures expected to fall
below 1°C
I Possibie Koy to-mation | Dredizted t Trowamont guidance
naed for ! conditions :
repeat |
|Leaimentis) | =
Rain gfter The current spread More than tmm of | Make repeat treatment after rain stops, allowing as much
treatment but retes assume that iifffe | rain based on delay as practicable for water to be dispersed by
before water is likely to be weather station drainage and traffic before freezing.
fraezing present on road data or radar or
surfaces in winter forecast
conditions, and this is
normally the case (See | Less than imm of | Monitor and carry out repeat treatment after rain stops if
Note 1} rain based on required and allowing for water to disperse when
weather station praciicable.
Water on the surface data or radar or
will reduce the forecast Road sengors can be used after rainfafl to determine
effectivenass of sait by: whaether the freazing point of water on the road surface is
»  Dilution of any low enough for the forecast minimum RSTs.
brine solution
formed Make repest treatment as soon as practiceble where
¢  Causing salt roads are wetter than allowed for in current spread rates
wash off (see Note 1)
As a quide, greater
“than Zmm will result in
i salt wash off and -
require retreatment.
Use rainfall radar to
determine and treat
only effected areas
where possible
Rain just See Appendix B5 of the | Freezing just after | Make repeat treatment if freezing s forecast just after
before Severe Weather Plan rain {<1 hour} rainfall and roads are watter than allowed for in current
freezing template for information spread rates (See Note 1)
on effectiveness of salt
after rain .
Freezing delay Dalay initia! treatment as long as practically possible after
Traffic aids the after rain {>1 hour | rainfall to enahle trafficking to disperse surface water so
dispersal of water. Ha | but < 3 hours) spray is minimat,
road surface is v+ell
drained and has been Repeat treaiment should be considered In pootly drained
trafficked for an' hour or areas, where there is run-off and whers (and when) there
so after rainfall is litle trafficking (e.q. lightly trafficked areas of slip roads,
relatively little water will ilghtly trafficked roads on Sunday momings)
ba present at the road {See Note 1)
surface
There i$ a lower rate of
loss when saltis in
solution than in solid
form. Salt wilf enter
solution rapidly when
road surfaces are wet
Road wetter Higher spread rates or | Heavy rainfall | Increase initial spread rate {e.g. to the rate for the next
than allowsd repaat treatments are before treatment temperature band) or consider making inftial treatment at
for in current required when more Inadequate the specified rate and repeat treatmeni(s) at the same
spread rates, | water {(and/or less drainage or run-off | rate.
heavy hoar residual salt) is likely to | Heavy hoar frost
frost, freezing | be present than Freezing fog Conditions that are most likely to require repeat
fog allowed for in the Lightly trafficked | treatment{s) include:
{See Note 1) current rates roads *  Poorly drained surfacing or open textured surfacing
after heavy rainfall
»__ Lightly trafflcked surfaces (e.g. lightly trafficked arsas
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TFosu ~ Weyinfermation | Predicted Truatment guidance
need los ; conditions
| yopeat
L eatrenis) it
of ship roads, fightly trafficked roads on Sunday
mornings, bank holidays etg)
s  Dew point above the road surface temperature;
(i} by several degrees
{ii) foralong period e.g. over long winter nights
from late November {o mid-January
(i} when there is a light breeze that maintains moist
alr at the road surface
Change in A repeat treatment will | Change e Make a top-up treatment if the spread rate for the
forecast to be required when there | forecast to colder changed forecast conditions is higher than the
more severe is & decrease in the road surface spread rate for the initial treatment
weather forecast road surface temperatures or
temperature andfor the | wetter road
| forecast road surface surfaces
state is wetler than was
assumed for the Jnitial
freatment I
Temperatures | The current spread Freezing Monitor conditions and only treat agaln before next peak
below freezing | rates assume a certaln | occurring after traffic period If necessary.
spanning at percentage loss of salt | one peak period
most one peak | from road surfaces after | and for duration Delay initial Ireatment as long as possibie to reduce salt

period

spreading. The rates
do not allow for loss
over long periods.

less than 12 hours
with no
precipitation

loss before freazing but without compromising dissoiution
of salt by trafficking ete.

Conditions that are most fikely to required repeat

treatment include when:

+« Road surface is wet

»  RST below -5%C

+ . Heavy hoar frosl forecast

*  When forecast has changead folfowing initial
treatment

*  Reports of ice on roads or hard shoulders {from
patrols/Polica/TSO)

Temperatures

helow fraszing
over upto 2
peak periods

The current spread
rates assume a certain
percentage loss of salt
from read surfaces after
spreading. The rates
do not allow for loss

1 over long periods.

In generat it shauld be
assumed that a repeat
treatment is. required if
an initial treatment is
made just bafore (or
during) one peak traffic
period and
temperatures will stil
be below freezing from
lust before to after the
next peak period

Freezing from one
peak period to just
before or after
another peak
period, with no
precipitation in the
intervening perlod

Make repeat treatment before second peak traffic period
and within 12 hours of the initial reatment.

Consider using a spread rate for the initial treatment for
the road conditions forecast up to the time the repeat
treatment has been completed,

Whers possible, time repeat treatments to avoid
spreading when the road surface temperature is less than
-5'C

1t may be possible to either carry out the repeat treatment

at reduced rate, or omit the repeat treatment when

¢ A number of freatments have been made over two or
more days in dry weather and maasured residual sait
levels are high.

«  The humidity is such that the road surface is drying,
e.g. changing from wet to damp or dry (but see
below) and no increase In humidity or precipitation is
forecast for the period of the treatments
effectivensss

» The minimum road surface temperature in the
morming is at least one temperature band less than
temperature band for the freatment made in the
evening.
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periods of sustained

¢ freezing because of a

lack of precipitation and
low humidity conditions.
in such conditions,
rapeat treatments may
not be required when
residual salt levels have
butlt up andfor the road
is dry such that the risk
of ice formation
endangering road users
is low.

Treatments should be
delayed if the sait that
is spread will not enter
solution

Accumulations of
undissolved salt in
sustained freszing can
signiticantly increase
chloride levels in water
courses when they are
dissolved during
subsequent rainfall.

Pozalivie | Key:nformaton | Prodieted . Treaimm guadance
neaed o7 L gondiiions
repost i

(freatronvs) 1 ey
Sustained Repeat treatments may , Freezing spanning | Normally make treatmertis between each peak period so
freezing {l.e. be required when below | at least 3 peak that the time between treatments is no more than 12
temperatures | freezing conditions are | periods, with no hours. '
below freezing | sustained over long precipitation in the
spanning at periods. Intervening period. | Where possible, time repeat treatments to avoid
least 3 peak Road surfaces can be spreading when the road surface temperature is less than
periods essentially dry in -5°C

Monitor the dryness/wetness of the road suiface and
consider reduced rate treatments or treatments more
than every 12 hours whan residual salt levels are high

and/or the road surface is sssentially dry.

Note 1. To calculate spread rates, it was assumed a wel road is one where minimal spray is evident and there is no
water flowing across the surface. The maximum water film thickness for a well-frafficked road is 0.05mm and for a
lightly trafficked road 0.1mm. Where road sensors indicate a wet road this indicates that more water is present than
the maximum water film thickness allowed for in current spread retes and the treatment effectiveness will be less

than stated in the treatment matrix guide.
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51.3 Treatment Matrix Guide

Weathe: Conditions Treatment

Road Surface vonditions Aut Temp

Road Surface Temperatura (RST) Dry Salting (gim’) | Pre-tieted Sating
1 ront o fore: Aat tngt

ST at of above -2 C (yrespective of . da~igp or st 8 8

conditions)
? Frost o foracast fruzt

F&T below -2 & and abnve - 5§ € ared dnv or gam; tund 10 9

condiiung
2 Frost or foigcact bost

RET bwdows - 2 ¢ and above « §°C gud et 10au conditions (ee 16 15

Nota 4.t Ighty tfraficked!
4 Frost ar forecast iros

R5Y ot o peow - 5 C and aboae - 10 Z and Jrv or damn road 18 18

cordtons (see Note £ 4 damp and kghtly cafinked and hote o)
kS Frow o forecsst nost

PS7 a3t o below - 5 and pbose -1677 and vot road 2% 15 2%15

vondibions (ecsting of atcipated) (see Note 4 if igntly

traffickod and Not- 6
b Light siow ferasast <40 mm 20 18
7

Mednim’heasy si:dw o freening ram jmecast (sue (ol 5) 2x20 2x18
8 Fizezing 1am fating 20 {successive) See Note 3 helow
2 #le heeTing sam 20 See Note 3 below
10 wra formend yming: accuwnulations apuve -5°C 20 See Note 3 balow .
1 a or hehey

le formed oS 2x20 See Note 3 below
o i ked st poveg¢ | 20 3 bel

g packed atovive abovs -§ (successive) See Note 3 below

[ .
) 5 at o1 balow saitfabrasive

rard sacked sre-. we &L {successiva) See Note 3 below
The rate of spiead for precsutionary treatments may, if appropnate, be adipsted to take account of residual salt or surface
moisture
It has been assumed that twe treatments are regus ed to achieve spread rates at or gxcesding ‘mglm’
Nofes
1) Spread rates for pre-wetted salt 15 the combined waight of dry reck sait and brine combmed at 70 30 propurtions by

2
)

4)

5)

6)

weight respectively with a maximum bring concentration of 23% sailt
Pre-wetied salt should always be the preferred treatment for all precautionary treatments whenever possible. including
before snowfall
va npe Tormed or snnad 1S g dre 2linig o6 the 2rafarmea sestheang unlees ohe rupe e 19500 fe oy whnn e

s alnnen wae 1o oEnd viewr il selfing o e Sk e ol et 0 E Al nnem e gl pendy o0
Treatments should be carned out, whenever possible, after traffic has dispersed standing water  Successive half rate
treatments {for both pre-wet and dry salt operations) should be considered for hghtly trafiicked roaas, or on more heavily
trafficked roads at times of low traffic ¢ g Sunday mornings, at the fower end of temperature bands mdicated
For snow coverng forecast to excead 30mm ploughing should be conducted early enough to ensure snow accumulations
do not exceed 10mm. The rates m the table are for precautionary salt treatment prior to snowfali which ¢ essenhat 1o
form a debonding layer and aid snow clearance
The effectiveness of salt decreases as temperatures fall and effactive treatments may not be guaranteed with salt towards
tha lower end of the temperature band  The ure of alternative treatment matenials must be considered when spreading 2t
(the lower of air or road surface} temperatures below <7°C 4 helow -5C m low humidity conditions {refative humdity
<80%)

7} Tne spread rates are not applicable te vary wet roads, when there is standing water or spray gendrated. or for very heavy

hoar frosts In these conditions roads should be ciossly monitored and ~onsidetation given to increasing the spiead rate
making successive freatments or both
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6.1.4 Treatment Matrix Guide - Precautionary treatments, including alternative
materials, when spreading in extreme cold

Alternative treatments when spreading below -7°Ct {or, especially for gry salt spreading, below -5°C for
fow humidity conditions)

Frost or Forecast Frost Conditions

Dry roch sait component (% by weight} | Rock Salt ggf-;‘ g:;k :—.::ck Salt | Rock Salt Rock Salt
(70%) o) ooy | 1% (96%) {100%)
A!ternlamtive
Caleium Sodium liguid
Magnesium ABP A
Liquid componant (% by weight} chioride gnﬁ’;ide Brine gl:;l::de laddedm
brine (30%) | (300) B0%) | (309 toading
{4%)
Weather Conditions Road PRE-WET SPREADING !
okl el ol DRY SPREADING
Temperature (RST) Condrtions (fm®)
' Frost o forecas flost | Dy 9 damp H 1 1 | 3 14 14
RST at of balow -5'C road
and abovs -7"¢
Only for low humidty ! 1 1 29
conditrons <80% Nt 1oad 18 19 7 22
) 16 17 ® | 20 22
RS at o1 batrw -7 C ] :
and abeve - WL
Vet 10ur 27 28 2 33 34 87
Lor, o amys . g ! , 30
i 21 22 20 26
RST at - berow - 10 ¢
and above - 12 < .
Wet roag 35 36 34 ¢ 43 50
Pay.or damp 27 29 27 | 33 41
RST af or befawr - 12 ©
et 1pad 46 48 45 68 56 68

Numbered notes

[1] Spread rates for pre-wet sprezading are the weight of the dry salt and brine combined i the ratio 70%
dry salt to 30% liquid cormponent.

[2] Fordefiniton of ABF Brine see Appendix B.3

{31 Alternative iquid means erther. magnesium chloride brine, calcium chlonde brine. ABP Brine or-
magnesium chloride brine plus ABP liquid. See definthons at Appendix B 3

General notes-

¥ Highe: spread rates may require more than one pass (0 achieve. winch service providers should make
allowancs for

- A follow up treatment of 50% of the recommended spread rate should be considered in ightly trafficked

areas at the lowar end of the temperature bands indicated.

P To take account of 1esidual salt during periods of sustained freezing, when surfaces are well dramned
and there 13 no melt water or ice present rates of spread for treatments carned out within 6 hours of
previous treatments may be 50% of the rates in the table
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6.1.5 Precautionary Treatment Matrix Guide - Treatments, inciuding alternative
materials, before show and freezing rain when spreading in extreme cold

Alternative treatments when RST below -7°C at time of spreading (or, especially for dry salt
spreading, w?nen RST below -5°C at time of spreading for low humitdity conditions)

-

Conditions: Forecast Light Snow or Moderate / Heavy Snow and Freezing Rain

o

Dry rock salt component (% by | Rock Salt | Rock salt Rock Rock Salt [ Rock Sait Rock

weight) (70%) (70%) Salt 0w | (eew | Sait

(70%) (%)
Alternative
Magnesium | Calcium ABP | Sodium liquid ¥
Liquid component (% by chioride . | chloride Brine ¥ | chloride added
weight) brine {30%) brine {30%) | brine before
(30%) (30%) loading
(4%)

Weather Conditions PRE-WET SPREADING ¥ DRY SPREADING
Road Surface Temperature I . p
(RST) (gim') (aim)
PST at or helow -5°C and apoye ‘
iy 23 24 22 28 28 2%
{Only for low hurrediy conditons ‘
<80%)
f%fg éi or balow - 7°C and akbove 33 35 a2 40 40 ~3
PET af ot belov - 10°C and
a0ove - 12°C 39 41 38 47 ‘T 52
RST at o1 below - 120G 47 50 47 58 58 70

Notes.

+ Higher spread rates may require more than one pass to achieve, which Service Providers should make

allowance for
1)

2

dry salt to 30% hgqued component

3
4)

For defiition of ABFP Brine see AppendixB 3
Alternative iquid means either: magnestum chionde brine. calcium chlonde brine; ABP Brine or:

magnesium chloride brine plus ABP liguid See definitions at AppendixB 3

Treatments for moderate / heavy snow and freezing rain are as for hght snow plus a follow-up treatment
at half the recommended spread rates when no treatments in previous six hours

Spread rates for pre-wet spreading are the weight of the dry salt and brine combined in the ratio 70%
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6.1.8 Reactive Treatment Matrix Guide « Treatments, including alternative materials,
for compacted snow or ice when spread in extreme cold

Alternative treatments when RST below -7°C at time of spreading (or, especially for dry salt
spreading, when RST below -5°C at time of spreading for low humidity conditions)

Congditions: Compacted Snow ar lee

Dry rock salt Rock Rock Rock
component {% by R?;g;;’“ R?;:;(;)alt Salt Salt R?;g;;n Sait
weight) {70%}) (70%) (100%)
Alfernatti‘\ife
Magnesium Calcium ABP | Sodium liquid
Liquid component chloride M:ﬁ;;e:;';m chloride | Brine | chloride added
(% by weight} brine pius |\ 0 Fater) brine B brine hefore
ABP (100%) . {30%) {30%:) (30%) loading
(4%}
Weather LiQuID PRE-WET SPREADING ! DRY SPREADING
Eondiaany SPREADING
Road Surface (g Imz} (g/m? o
Temperature {RST) ~ ™’} {g/m®)
ESYT & o1 helow -
5°C and ahove -7"C :
{Only for low 24 28 29 27 34 28 28
humedity conditons
<80%)
RST &t ur below -
7'C and ahove - 24 40 42 38 48 40 43
00
R8T at o1 below -
12*C and above - 30 46 49 /6 56 47 52
2
O ekt 36 56 61 56 76 58 70
Notes

=  FHighet spread 1ates may require more than one pass to achieve, which Service Providers should make

allowance for

» As much material as pessible should be removed by ploughing before applying de-icers

= it may not be possible to tieat and de-bond from the road surface ice / compacted snow layers
exceeding 20mm thickness Abrasives should be used until conditions become more favourable for

deacing

b

1)

2

3
4)

Frequent patrals should be made to determine the sffectiveness of treatments and when further follow-
up treatments are required

I the smface melts and becomes shippery an intizal treatment of abrasives should be applied at a rate
of 40g/m® and successive treatments at 20g/m*® untidl an acceptable level of friction 1s restored. Care
should be taken to make further applicaions where ice or snow melts and refreezes later leaving
abrasives beneath the ice surface and therefore ineffective.

The use of alternative de-icers can provide effective treatments in 2 shorter tirne scale than dry salt and
saijt pre-wetted with sodium chlonde brine

Liguid only treatments rdentfied n this table must only be spread from a dribble bar in discrete lines
across the catrnageway This treatment may also be used in conjunction with rock salt spread at
209!:11

Spread rates for pre-wet spreading ate the weight of the dry salt and brine combined in the ratic 70%
dry salt to 30% lhquid component.

For definition of ABP Brine see Appendix B.3.

Alternative hquidt means either: magnesium chioride boine; calcrum chiornde brine. ABP Brine or;
magnesium chlotide brine plus ABP liquid. See defimitions at Appendix B 3.
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6.1.7 Footway and cycle track treatment snow clearance

Ovornigit Frost Dayhme Frost | Extended Frost ]
Conditions Conditions Conditions :
Categoty overnmight forscast overnight forecast | forecast
(see232; | temperatures below  temperatures below | temperatures Snow Events
zera but not Zet o extending 1 remaining below zeio
extending beyond ! bayond 8am throughout dayhght
Rain i howrs
SRR A eSS L SN  Evaini, An RN SO S ———
' Snow removal must commenca
:hoen resources come available
: : m carriageway freatments.
1a Procautionary treatrment ' t?::trt;oér?tn:sme;ed Endeavours must be mada to
f complete clearance within 12 hours
of gessation of snowfalf, subjectto
availability of resources -
T Snow removal must commence
| when resources come avallable
. | from carriageway {reatments.
i No traatment 5:,?,“3}' fh:f:mz";;g trM::tirt:;natn:sﬂr‘ergLai:ed . Endeavours must be mada to
] complete clearance within 24 hours
of cessation of snowfall, subject to
e i S avaitability of resources — =
| Snow removal must commence
i frwlmn rasourcas come avalfable
. Ot carriageway treatments,

2 No treatment ‘F;:;c;i: ggf:::;"ég{ :r,‘:a"tlrtnoé:tn:sfre"cﬁ:ed Endeavours must be made to
complete clearance within 48 hours
of cessation of snowfall, subject to

— ) o — | availabifty of resources

] Reactive treatment (by s
raatment No ent now ramoval must commence
i N ._N_o : ek t ra_atm w . | Poon of that same day)_| yhen resources come available
I Reactve freatment not | from carlageway treatments
! normally undertaken Endeavours must be made to
4 No freatment No freatment . other than in response | complete clearance within 5 days of
i i fo specific cessation of snowfall, subject to
j Clrcumstances availabliity of resources

Footway and cycle track routes in Area 1
Category | From - To Rnute Descrption
3 A38 Landrake —~ Between village gateway signs.
Snow removal must commence when reésources come
3 A38 Tideford - Betwsen village gateway signs. | available from camiageway treaiments. Endeavours must
be mads to complete clearance within 5 days of cessation of
3 A3} Crowlas - Between village gateway signs. | snowfall, subject to availability of resources
3 A30 Westem side of Canonstown to St Erth Rbt.
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6.2 Treatment/Actions

5.21 Precautionary treatment

The effectiveness of precautionary treatments can be significantly affected by how the treatment is
applied. The following sections cover EM procedures for precautionary treatment using the appropriate
treatment material for each part of the Area 1 Network.

Routes used by spreading vehicles will follow the appropriate WSR in Appendix A.18. EM will aim to
apply treatment as close, as Is practicable, to the forecast ime of freezing, while allowing sufficient time
for the salt to form brine. In particular applying treatments during the early evening, to protect against a
forecast of ice forming in the early hours of the following morning, wilt be avoided. Where treatment is
required the most appropriate treatment type and spreading techniques wil! be used.

For programmed treatments the instructed commencement time for all routes should routinely not be
less than 3 hours before the onset of freezing conditions as indicated by timings indicated by the
forecast.

Should freezing occur for a perlod exceeding 12 hours ana parliculatly if the onset of hoar frost is
forecast late in the period, then consideration should be given to retreat the network.

6.2.1.1 Treatment type
The Highways Agency's preferred trealment is pre-wetted salt, though other materials may be
appropriate for specific condifions or circumstances. See 3.3 for treatment types. ’

The use of pre-wetted salt provides the following advantages over dry salting:

« Better sait distibution across and along the carriageway
= Lower salt loss during spreading and due to trafficking after spreading
= Increased dissolution, in particuiar for colder temperatures

For treatments on very wet roads and when precipitation has occurred after spreading, repeat
treatments are required and spreading dry salt in these circumstances will not prevent the need for
these repeat treatments.

EM wili select the most appropriate material suitable for use across the Area 1 Network taking into
consideration the location and forecasted weather condition fo maximise the effectiveness of the

precautionary treatment as detailed below.

Sections of carriageway where runoff/seepage is identified should be treated at a density of 18gm/m?;
spot treatment wili not routinely be undertaken. Further treatments may be required during the period if
water continues to flow onto the network; in this instance spot treatment using the Blast Controf may be
appropriate.

Before instructing ‘No Treatment’ during prolonged periods of no precipitation when below freezing road
surface temperatures are forecast the DS must be confident that the entire network is dry. Confirmation
of dry conditlons must be given by an inspection of the network. Canfirmation must be recorded in the
Winter Maintenance & Severe Weather Desk Log.

6.2.1.2 Spreading techniques and operational considerations

The 10 standard precautionary treatment routes are shown in Appendix A.18. As an overview freatment
routes have been designed to suit the network characteristics and 1o optimise winter maintenance
response, Treatment times will allow for normal traffic fliows and timings of treatment will whenever
practical avoid moming and evening peaks.

Crews will be assigned to specific routes to promote route ownarship and knowledge, but drivers will
have a working knowledge of ofher routes from their depot in case of breakdown or extreme winter
conditions compromising the route assignment.
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Other features of the designed precautionary freatment routes include:

+ Single carriageway - Will be treated by a single pass of the salting vehicle using an asymmetric
salting pattern to cover all lanes 3 lanes.

¢ Dual Carriageway - Each direction will be treated by the salting vehicle travelling in lane 1 using an
asymmelrical spread pattern to cover both lanes. For 3 lane carriageways the spreader vehicle will
salt from lane 2 using a symmetrical spread pattern

+ Siip Roads - The complete length of exit and entry slip roads will be treated.

« Lay Bys - Salting vehicies to treat by boosting the spread rate as they pass.

» Set Back Lay Bys -  Off line lay bys are included in salting routes and treated individually.

« Picnic Sites - Individual treatments as set back lay bys (Sourton Cross, Two Bridges, Clicker Torr)
» Saltash Tunne! - Salting only to each portal entrance.

s The Tamar Bridge is treated by CORMAC on behalf of the Tamar Bridge Authority.

EM, supplemented by operatives from supply chain partners, will earry out foolway and cycleway
treatment, Details of footways and cycle-ways are included in Section 5.1.6.

The treatment of sections of carriageway closed due to planned road works will be treated prior to
reopening. The DS will liaise with site staff at the decision making stage to agreé an appropriate time
for treatment, '

Appendix B5 details treatments for the following:

« Effectiveness of salt after rain;

o Low femperature combined with low humidity conditions

o Extreme cold, when saif may not provide for an effective treatment;
« Freezing rain;

e Cross winds,

« Negatively textured surfacing;

o Porous asphalt;

+ Areas susceptible to run off with the potential fo re-freeze;

« Vulnerablo sites.

EM will, where feasible, treat only targeted areas of the Area 1 Network based on where ice formatlon is
forecast.

6.2.2 Reactionary treatment for snow and ice

The effectiveness of treatments of snow and ice can be significantly affected by the method of
application of the treatment. The following sections cover EM's operational techniques for the removat of
snow and ice. The techniques include ploughing, together with changes to the methods of application of
treatment materials when snow or ice is already present on the paved area. Guidance is provided in
Appendix B.8.

It is important that all the defined routes are cleared, in accordance with the snow clearance
requirement provided within section 4.1.2, and that no area is abandoned for the sake of concentrating
resources to one or two- problem areas. Any decision for route closure or abandonment can only be
made by the HA incident commander, o be advised within the improved coordination process. In ali
cases thersfore the defined treatment routes will be adhered to, and where conditions demand a more
intensive freatment in specific areas, this will be achieved by calling out Operational Reserve Winter
Service Vehicles for those areas.
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6.2.2.1 Ploughing and snow clearance techniques

When a snow waming is received EM will underiake treatments in accordance with the matrix tables
and the guidanca detailed in B.6.

The duty manager will instruct snowploughs to be fitted as soon as practicable after any weather
information is received indicating snowfall is likely. When precautionary salting has been carried out
ploughing with simultaneous salting (see below) will follow as snow begins to accumulate on the
carriageway.

in heavy snowfall ploughing without continuous salting must be considered until the road surface has
been exposed, the reasons for this are that spreading salt on top of compacted snow has minimal
benefit (salt is used to prevent a bond between the snow and carriageway surface) and maintaining a
sufficient load of salt in the vehicle hopper will aid traction whilst running on snow.

Fult use will be made of available supply chain 4x4 tractors to carry out tandem ploughing whilst being
followed by spreaders treating the cleared cariageway.

Ploughing will continue to clear all routes including slip roads, hard strips and laybys. followed by
subseguent salting.

in all ploughing conditions care will be taken o ensure that the resulting furrow does not obstruct the
fiow of wafer to highway drainage outlets. '

i may not be possible to remove deep accumulations of snow or snowdrifts by normal ploughing and
the use of other mechanical plant may be necessary.

A38 Marsh Mills viaduct can present particular difficulties removing accumulations during heavier
snowfall. Due 1o the general unsuitability of temporary snow storage sites in this area, first consideration
will be to reduce the number of running lanes to provide snow storage on the viaduct, Excess snow that
cannot be ploughed away is to be transported to the Sailing Club slipway on Embankment road.

A visual inspection will take place after ploughing in the vicinity of the Saltash Tunne! to ensure the
ituminated road studs have not been removed.

The Severe Weather Desk team will ascertain any particular requitements for snow clearance adjacent
to temporary physical obstructions adjacent to the carriageway, such as TVCB and Varioguard. Short
lengths of obstruction will generally be treated by pushing snow to the end of the obstruction, longer
lengths by creating a taper path into lane 2 where practicable.

It is important that all the defined routes are cleared and that no area is abandoned for the sake of
concentrating resources {0 one or two problem areas. In all cases therefore the defined treatment
routes will be adhered to, and where conditions demand a more intensive treatment in specific areas,
this will be achieved by calling out a reserve vehicle for those aress.

There are only very short lengths of VCB on the Area 1 network, these form pler protection at 2 number
of structures. However, their short length is such that in the event of heavy snow any srow adjacent to
these barriers will be ploughed clear without any significant problem.

6.2.2.2 Spreading techniques
See Section 5.2.1.2.

6.2.2.3 Aftercare and foliow up treatments

Before spreaders and tractors are stood down the DS will carry out a patrol of the whole network and
raport to the Severe Weather Desk on network status.

Following a period of ploughing operations to remove excepfionally heavy snowfalls from the
carriageway, it will be necessary o carmry out'a period of aftercare to return the network to normal. This
will include some or all of the following:
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First Stage:

* Removal of snow from temporary TM signs to ensure full visibifity of sign faces
» DS inspections to provide feedback on any problem areas requiring additional treatment
» Full clearance of hard strips

Second stage:

» Full clearance of hatched areas, and other areas of 'dead carriageway’, taking care to keep
drainage paths clear.

* Removal of any packed snow from physical obstructions and barriers such as bridge parapets,
TVCB, Varioguard or concrete barrier

* Removal of siow from widened central reserves, particularly if this causes a problem with visibility
splays

» Lower category lay-bys, footways and cycle ways.

Removal of snow from any permanent warning sign faces if in unusual circumstances snow adheres to
the face.

6.2.2.4 Arrangements for use of blowers

EM does not have any snow blowers allocated to their Network. National procedures for management of
the both Operational Reserve Winter Service Vehicies and National Reserve Vehicles are In Appendix
B.4.

Where the equipment is to be brought in from another area the Regional Winter Service Delivery
Manager will liaise, as necessary, with the National Winter Specialist and other refevant parties.

6.2.3 Freezing rain / rain falling on extremely cold surfaces
6.2.3.1 Operational considerations — SEE APPENDIX B.5

6.2.3.2 Hazard mitigation

The nature of freezing rain means that treatments will have virtually no effect initiafly and ice will form on
the carriageway. Rain falling on extremely cold surfaces can produce similar effects. Mitigation of the
hazard is therefore a significant aspect of the actions taken in response to freazing rain or rain falling on
extremely cold surfaces. The main action is to inform road users of the hazard where avallable fixed or
mobile Varlable Message Signs (VMS) will be used as detailed in Appendix B.5.

EM will haise with Police Control Offices (PCOs) and / or RCCs to provide advance warning to recovery
companies when any incidents occur as a result of the freezing rain or rain falling on extremely cold
surfaces. Procedures for giving such advance waming would need to be established in- advance with
PCOs and RCCs and documented.

6.2.3.3 Location of Bridge decks

Listed below are the locations of bridge decks that are deemed to be long enough to fall within scope of
the predicted minimum temperatures for bridge decks in the daily weather forecast.

A30 Exeter to Penzance
Structure Route Domain

Bakers Hill . )
East Okement River ]
Tolvaddon

_ I I
West Okement River - )
River Thrushel
Tinhay
Dunheved A

i

Gilberts Coombe Viaduct $
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Blowinghouse Viaduct = '

Hayle Viaduct

i

A28 Exeter to Bodmin
Structure Route Bomain

Harcombe
River Teign
River Dart
Mardle Viaduct

Whitecleave Viaduct ]
River Avon E
River Erme _ :
Marsh Mifls WIB Off-slip

Marsh Mills E/B On-slip -
Marsh mills Viaduct

6.2.4 High winds (including Severe Gales and Storms)

High winds/savere gales can occur at any time of year but are most likely from September through to
June.

Operational Considerations
DMs, DSs and NCC Cperators will follow the Severe Weather Desk Escalation Flow Chart.

Managers and supervisors of any schemes on the network will be given advance warning by the NCC of
impending severe weather. On receipt of this waming they must either remove or ensure all traffic
management equipment is secure enough to withstand the forecast conditions; site staff must ensure
that any trafiic management equipment remaining is patrolied on a regular basis during the severe
weather period.

The NCC will, under instruction from the DM, deploy available vehicles and chain saw crews (supply
chain) to the vulnerable areas of the network where tree damage is most fkeiy to oceur. Crews will clear
all storm related debris and provide the NCC with regular network condition updates.

The NCC will discuss with the NTIS activation of the M5, A38 and A30 Bodmin VMS with appropriate
messages. The NCC will activate the Area 1 mobile VMS with appropriate messages.

buring the period, the Severe Weather Team will monitor wind speeds at the various weather stations
via HAWIS and the DM will liaise regularly with forecast providers to determine the severity, duration
and extent of the severe weather. In addition to feedback from crews and staff out on the natwork, all
avallable CCTV will be displayed in the NCC to help the Severe Weather Desk Team appreciate and
monitor actual weather conditions.

During the period the DM will liaise with the Tamar Bridge Office who' will take the following action
during high winds depending on wind direction:

» Wind speeds of 456mph — closure of the centre lane.

» Wind speeds of over 65mph closure of the bridge to all high sided vehicles, caravans &
motorcycles.

» Wind speeds in excess of 70mph may result in a full closure.

Any closures of the bridge will be signed only (using the A38 MS3 VMS and the Tamar Bridge VIMS at
Manadon, Carkeel and Trerulefoot) and vehicles tumed around, there is no physical barrier to prevent
drivars of such vehicles who are determined to cross the bridge against advice. Depending on the
duration of the forecast conditions it may not be practical ta sign any diversion routes.

Issue: [Finai version) Revision: [0] Date: [08/10/13] Page - 6-15



If conditions begin to deteriorate to the point where EM’s resource is becoming stretched. then the DM
wili contact adjoining areas (Area 2 & DBFQ) and the LHA's 1o request assistance. At this point the early
stages of the Contingency Plan will be implemented by the DM and the SWRCC must be informed,
Police Gold Control may already be operational by this time and they will make any strategic decisions
regarding the closure of parts of the network.

6.2.5 Heavy rain

6.2.5.1 Pumping, jetting and clearance techniques
DMs, DSs and NCC Operators will follow the Severe Weather Desk Escalation Flow Chart,

Managers and supervisors of any schemes on the network will be given advance warning by the Duty
Manager of impending severe weather. On receipt of this wamning they must either remove or ensure all
traffic management equipment is secure enough to withstand the forecast conditions; site staff must
ensure that any traffic management equipment remaining is patrolled on a regular basls during the
severe weather period.

All depots must ensure a stock of sandbags is available for emergency use. I1SUs will carry sandbags
together with ‘Flood Warning' boards and drainage rods.

Suppiy chain pariners who can provide pumping equipment will have been given an early warning they
may be mobilised.

Crews out on the netwark will provide the NCC with network conditian updates,

The NCC will discuss with the NTIS activation of the M5, A38 and A30 Bodmin VMS with appropriate
messages. The NCC will activate the Area 1 mobile VMS with appropriate messages. In addition to
feedback from crews and staff out on the network, all available CCTV will ba displayed in the NCC to
help the Severe Weather Desk Team appreciate and monitor actual weather conditions.

If conditions begin to deteriorate to the point where EM's resource is becoming stretched, then the DM
will contact adjoining areas (Area 2 & DBFO) and the LHAs to request assistance. At this point the early
stages of the Contingency Plan will be implemented by the DM and the SWRCC must be informed,
Police Gold Control may already be operational by this time and they will make any strategic decisions
regarding the closure of parts of the network.

Area 1 does not have any adjacent areas spacifically identified for pumping floodwaters, in the event of
serious flooding the nearest most appropriate low lying or available watercourse will be used.

6.2.5.2 Operational considerations
Drainage Locations Requiring Additional Monitoring
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Potentiat fiood

locations Cause of Flood fisk Addironal information
\Arg(:'f{:s t Oxement Bridge deck kers face drainage High Bldckage results in Btanding water on the cariageway,
Okehampton easily blocks with debris. high frequency cleaning routinie (six monthly).
A3B Marsh Mills | Bridge deck kerb facs drainage High Blockage resulis in standing water on the camiageway,
Viaduct sasily blocks with debris, high frequency cleaning routine (six manthly).
A38 Linhay WB | Inadequate - county  road High Fhotographs of fiooding taken by EM were handed to DCC
onsiip dralnage. . at the 22/08/12 Stakeholder meeting.
inadequate drainage systems Bi-annual drainage cleaning carried out spring and autumn
A3B Glynn Valley on bath the trunk and county High urder full overnight closures of the Glynn Valley. An
roads. ongoing programme of improvements continues.
A30 Meldon River fipoding from Waest ] High dsk 1 in | Culvert on this section sometimes blocks and causes
Okement River. 100 yrorless | flooding of property. Monitored regutarly,
A30 Palmer Bridge | . . High risk 1 in | EM are investigating the potential for a flood warning alarm
Bolventor WB Risk of possibie fluvial flooding | 150 v orlees | system linked fo the Area 1 NCG.
River Flooding from tiver Kenn. ; -
A38 Kennford — | Drainage problems  from | High risk % in Rur_loff from farmer's fields causes bloekages‘ of our
River Kenn farmers  fields . in  the | 100yrorless | Sranage and s"bseq”e;."uy causes flooding  on
surraunding area, carmageway. Monitored regularly.
" . g Fygh rtisk 1 in
A38 Bellamarsh EB | Risk of possible fluvial flooding 100 yr of lass
) . ' . High dsk 1 In
| A3B Glynn Valtey Risk of possible fluvial flooding 100 yr or less
A30 St Efh ta i g High risk 1 in
Crowlas Risk of possible fluvial flooding 100 yr or less

6.2.5.3 After care and follow up treatments

EM will ensure that the entire network is resumed fo normal as soon as is practicably possible following
a severe weather event, the priority for clearance will be as follows:

. Main carriageways
. SHp roads and iay-bys
. Picnic sites

. Footways & cycle fracks

6.2.6 Fog
EM will undertake the following specific meastires as appropriate to mitigate the hazard:

» Where available fixed or mobile VMS should be used to warn road users of the hazard. The existing
established procedures for requesting VMS settings to be made should be followed well in advance,
The following legend is currently the most appropriate to use - ‘FOG SLOW DOWN', This will require
arrangements and protocols to be established with the SWRCC.

+ National Incident Liaison Officer (NILO) and/or Highways Agency Press Officer should be contacted
in order that the local media can be advised as necessary.

« Where available use of variable mandatory speed limits should be considered. This will require
arrangements and protocols to be estabiished with the appropriate Police Controf office or RCC as
part of the advance planning procedures.

Duty Managers, Duty Supervisors and NCC Operators will follow the Severe Weather Desk Escalation

Flow Chart.

Managers and supervisors of any schemes on the network will be given advance waming by the Duty
Manager of impending severe weather. On receipt of this wamning they must sither remove or ensure all
traffic management equipment has sufficient tamps to be seen in the forecast conditions; site staff must
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ensure that any traffic management equipment remaining is patrolied on a regular basis during the
severe weather period.

Bodmin Moor on the A30 is particularly vulnerable to fog, should this occur then the mabile VMS
between Callywith and Dunheved will be activated by the NCC with the message ‘FOG SLOW DOWN'

Should the fog problem extend area wide then the NCC will request the SWRGC activate the static VMS
on the M5, A38 and A30.

6.2.7 High temperatures
In the event of high temperaturés where vehicles and occupants are static on the motorways and frunk
roads for long periods of time, EM will if available, provide support and assistance to the RCC and the
Police as requested.

EM do not anticipate any significant problems assoclated with *road surface melting' in Area 1, even in
relatively high temperatures. Such problems tend to be confined to roads which have been surface
dressed, sometimes repeatedly, and the bitumen has leached through on to the top of the surface and

then meited.

Surface course materials on the A30 & A38 in Devon and Cornwall consist of either hot rolled asphait
(HRA) with pre-coated chippings, thin surfacing/SMA type material of the negative textured variety, high
friction dressings, or PQ concrete. The majority of the HRA contained 50 pen bitumen when it was laid,
and this has & softening point of 50 degrees centigrade. However, the binder would have hardened over
time, resuiting in a higher softening point, Negative textured materials present a less dense surfage,
which means that the heat dissipates more readily than in HRA. Polymer modified binders are generally
used, and these raise the softening point by 8 — 10% more, High friction dressings are mainly fixed with
an epoxy resin spray. Whilst younger dressings may produce an odour in hot weather, other problems
are not anticipated. Concrete is not affected by temperature.

In summary, even in extreme conditions, with road surface temperatures reaching in excess of 50
degrees centigrade, EM anticipate that the worst effect would be some ruiting of the HRA on south
facing sloped sections of caniageway which are protected from the wind.
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APPENDICES & SCHEDULES
NOTE:

To reduce the size of the Severe Weather Plan, the Service Provider may include certain appendices
within a box of reference and not append these directly to the plan. Where this 1s applicable a note has
been added at the start of the Appendix. The Service Provider must agree an acceptable approach with
the Service Manager and confirm the location of the box of reference.

lssue: [Final version] Revision: [0] Date: [08/10/2013] _ Page A. 2 - 1



A1

DEFINITIONS AND ABBREVIATIONS

The National Severe Weather Warning System (NSWWS) = Providing warnings, manly for Category 1 and 2
responders (as defined in the Civil Contingencias Act 2004}, of Severe Weather

Regionai advisory of severe or
extreme weather warning
{Advisory}

Advisorles are Issued by 1300hrs daily as routine and indicate confidence of
expected Severe Weather {or unusual extreme weather). Early and flash
warnings supersede advisories when confidence levels are 60% or greater,

UK Advanced warning of Severe
Weather (early warning)

An eerly warning of Severs Weather will normally be issued up to saverst days
in advance whenever the overall risk of widespread disruption in any UK
region is 60% or greater.

Regional Severe Weather
warning (flash warning)

Flash warnings of Severe Weather are issued when confidence of an event
reaching the Severe Weather criteria Is above 80%, and should give a
minimum of two hours notice. Warmnings are issued for every affected county or
unitary authority.

Flood Forecasting Centre (EA/Met Office} ~ Aleriing emergenc . responders in England and Wadies fo ihe
possinity of urpan surface water flooding as a resuit of extreme ranfali

Extrame Rainfall Alert (ERA)

Alert issued when there is a 20% or greater probability of exceeding the
following extreme rain thresholds® 30mm per hour; 40mm in three hours or,
50mm In six hours.

The Environment Agency Flood Warning System — wamuings vi nver and coastal flooding

Flooding of low lying fand and roads is expected. Be aware, be prepared,

Fiood watch Watoh ol

Flood waming Flooding of homes and businesses is expected. Act now!

Severa flood warmning ﬁ:v\:'?re flooding is expected. There is axtreme danger to fife and property. Act
Ali clear Flood Watches or Warnings are rio longer in force for this area

Met Office Severe Weather Warnings — Fiash wamiigs o1 a range nf «weather conditions which ate not unusual
Tha condiions below defingd Ly the Met Omice, give quidance cuncerning the weathet ke ans the critena for

ssue of the lash warmngs

Expected to parsist for at least 2 hours and 1o give at least 15mm of rain within

Heavy rain a 3 hour period or-
More than 26mm per day on already saturated ground. _
F Wamings of fog are issued when visibiity 15 expected to fali below 50 metres,
°g at which severe disruption to transport can be expected.
Heavy snow Snow talling at a rate of 2cm/hour or more axpacted for at least 2 hours,
Very heavy snow Heavy snow which accumulates to 15cm or more
Blizzards Moderate or heavy snow combined with winds of 30mph or more with visibility

reduced to 200 mefres or less; or drifting snow giving rise to similar conditions.

Severe blizzard

Heavy snow accompanied by winds of 30mph or more, reducing visibility to
near zero. :

Widespread icy roads, glazed
frosts and freezing rain

Icy roads occur when the road surface temperature of wet roads drops below
zera and ice is formed. Freezing rain occurs when rain becomes ‘super-
cooled’ and when it hils a cold surface It freezes immediately and forms a
layer of clear ice.

Severe gales

Repeated gusts of 70mph or more aver inland areas, with a risk to high-sided
vehicles being blown over,

Storms

Repeated gusts of 80mph or more over inland areas, which could cause cars
to be biown out of thelr lane on the carrfageway, which may cause traffic
coliisions.
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Met Office Heat-Health Watch - this system identifies four levels of response based upon thresholds

High temperatures, Heat wave

The femperature thresholds vary by region, but an average threshold
temperature is 30°C by day and 15°C by night on at Ieast two congecutive
days and the intervening night.

Reserve Winter Service Vehicles

Reserve Threshoid

The Resarve Threshold is the point at which the number of Area Operational
Reserva Winter Service Vehicles avaliable to be ulilised are reducad to a point
which could make it difficult to maintain the optimum level of Winter Service on
the Area Network. This threshold level is proposed by the Service Provider for
agreement with the Service Manager.

Critical Incident

A Critical Incident is when the reserve winter leet situation f reserve winter-
fleet availability reaches a level that seriously impacts upon the Highways
Agency and its ability to maintain a safe Area Network during.

Area Operational Reserve

An Arga Operational Reserve is a Winter Service Vehicle assigned to a
particular Area that is in rotation and not currently designated a specific
traatment route. [t will be required to carry out treatments on the Area
Network when a vehicle that has been designatsd a particular treatment route
is unavallahle or becomnes the Operational Winter Service Vehicle as part of
the rotation. The use of an Area Operational Reserve does not require specific

“approval from the Highways Agency.

National Reserve

A National Reserve is a Winter Service Vehicle that is held in a particular
Area, but may be transferred 1o any part of the Highways Agency’s strategic
road Network to help manage Severe Weather incidents. The use of National
Reservas requires specific approval from the Highways Agency.

Extra Effort Vehicles

Additionat non—Highways Agency vehicles required to supplement the
allecated operational, reserve vehicles and national reserve vehicles that may
be required during sustained periods of snowfall or extreme cold

Sait Stock

Operationat Salt Stock

Is the salt that the Service Provider purchases, manages and uses lo provide
the lump sum routine Winter Sarvice as defined in the AMOR

Current Maximum Storage
Capabiiity (CMSC)

This s the total storage capacity currently available in storage facilities
provided by the Highways Agency under the contract.

Operationat Salt Stock at Start of
Season

Is the minimum volume of salt required to be in place within the Area
concarmned by 1st Septemnber each year. if this figure exceeds storage capacity
as defined by the CMSC, the service provider wilt be required to provide the
additional storage capacity.

Minimum Contractual Salt Stock
Level

is the minimum operatiorial salt stock level that must be maintained from 1st
October sach year to 1st April of the following year.

Minlmum Capability

Is the capability level, in days, assuming alt salt storage facliities are at the
Minimum Contractual Stock Levels

Reporting Thrashold

Is the capability level at which point sali supplies will be considered to be
approaching critical and will be the thresnold for the automatic re-ordering of
sait. This definition, which now relates directly to acquiring immediate salt
supplies, should be considered in detail by Sarvice Providers to ensure thay
set an appropriate reporting threshold profile.
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Abbreviations

CcCcTvV Closed Circuit Television NTIS National Traffic Information Service
DBFO Design Build Finance & Operate NVRM National Vehicle Recovery Manager
DT Department for Transport SWRCC | South West Regiona! Control Centre
DM Duty Manager sp Service Provider

bs Buly Supervisor TOS Traffic Officer Service

ESS Environmental Sensor Station VMS Variable Message Sign

HA Highways Agency VRN Vehicle Registration Number
HAWCS | Highways Agency Weather Central Service WMO Winter Maintenance Officer

Hawis | Siahways Agancy Weather Information WRF1 | Winter Reporting Form

NILO Nationat Incident Linison Officer
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A24 SEVERE WEATHER DESK PROCEDURE
1.0 Introduction

This Severe Weather Desk procedure is an operational guide for dealing with a declared severe
weather event. The purpose is to expand upon the standard Area 1 Winter Service and provides a
working guide for managing the event.

This procedure will be activated when:

Severe weather conditions are those that are likely to cause disruption and substantially hinder the
passage of traffic or as soon as possible in the event of un-forecast severe weather. The Duty
Manager will instruct the opening of the Severe Weather Desk.

2.0 Objectives

EM's objectives are to initiate and manage procedures to provide a winter maintenance / severe
weather service, which will:

Be In accordance with the Highways Agency AMOR

Integrate with the Area 1 Network Contingency Plan

Operate in conjunction with the Local Authorities Winter Maintenance plans

Operate in conjunction with adjacent Managing Agents and DBFO's

Operate in conjunction with the Devon & Cornwall Constabulary

Provide guidance upon route priorities.

AT D N S . |

This document will be used In conjunction with:

» Area 1 Network Contingency Plan

» Area 1 Severe Weather Plan |

Haldon Hill Severe Weather Response Plan
» NCC Winter Maintenance Procedures

A

3.0 Activation of Procedure
At the first indication of forecasted severe weather likely to cause disruption or substantially hinder
the passage of traffic:
Duty Manager witl:

~ Speak to the forecast provider to expand upon the weather forecast and determine the nature of
the forecasted severe weathar, particularly:
Extent - Area expected to be affected.

»~

» Duration - Forecasted duration of conditions.

» Intensity - Forecasted intensity of conditions

~ Call a meeting with other Duty Managers and the Commumcaﬂons Officer to discuss
mobilisation of the SWD.

» Consider possible implementation of the Haldon Hill Severe Weather Response Plan

» Liaise with all relevant agencies involved in the Halden Hill Severe Weather Response Plan

~ Contact staff to determine availability and prepare a SWD rota advising staff of shifts and duties.

» Liaise with adjacent Areas and Local Authority’s to discuss the forecasted conditions in order to
determine appropriate actions to manage a joint response to the weather svent.

+» Adviss the Network Liaison Manager to prepare the NCC for Severe Weathar Desk.

» Check the state of readiness by ensuring that other managers have corhpteted their activation

duties.

~ Mobilise supply chain 4x4 tractors with snow ploughs, towing chains and GPS to be stationed at
locations of highest risk.

» Mobilise supply chain teams with chain saws,
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Network Operations Manager will;

’

Ensure that salt stocks are adequate in all depots for a prolonged period of intensive salting and
replenish if required. _ ‘

Ensure that all depots have adequate fue! reserves and replenish if required.

Ensure depots hold sufficient supplies of sandbags for fiooding events.

JTR & NOM will:

A T D S TR T

Prepare the NCC for Severe Weather Desk operations,

Cancel all meetings in room G3 for the anticipated period of Severe Weather Desk.
Set up 4 workstations for Severe Weather Desk use.

Provide 5 telephones for Severe Weather Desk use.

Determine NCC resource to support Severe Weather Desk

Provide Emergency Box and equipment defined in para 4.4.

Test radio systern.

Duty Winter Service Officers wili:

»~

LT B R & % A

3

Ensure that Winter Maintenance fleet 1s fully operational and located at the correct operational
depot as detailed in the Severse Weather Plan.

Mobllise the additional show clearance route vehicles

Ensure that Snow Ploughs are fitted '

Ensure sufficient drivers are available to deal with the weather emergency and 24/7 shift pattern
is set into place if required

Ensure that all loaders on station and fully functional,

Notify the relevant service providers that fitters will be required to be stationed at operational
depots.

Ensure that depot emergency generators are operational.

Ensure that all gritters have fully functioning mobile phones and radios.

Provide grit stocks in all operational depots

Provide if required sufficient 4x4 vehicles to transport drivers at shift change and undertake
network inspections.

Ensure that any available 13t)'s are equipped/prepared for snow duties,

4.0 Establishment of Severe Weather Desk

The Severe Weather Desk will be established at the NCC Ash House with an Operations Desk at
Scorrier depot if conditions necessitate,

AN T B T

Severe Weather Desk Ash House — Exeter 01392 312680
Severe Weather Desk Facsimile number - Exeter 01392 312572
Severe Weather Desk E-Mail address AREATNCC@EM.com
Operations Desk Scorrier: 01209 8220563

Operations Desk Fax Scorrier: 01209 820851

issue
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5.0 Operation of Desk

» Recording incoming calls, outgoing calls and decisiuns made in the Winter Maintenance &
Severe Weather Action Log.

» Any decision that will have a strategic impact upon the network will be recorded in the Winter
Maintenance & Severe Weather Action Log.

-~ Any operational decision will be recorded in the Winter Maintenance & Severe Weather Action
Leog.

~ Al entries will show the time and will be initialled by the person making the entry.

» Ligison will be maintained with the Highways Agency, Devon & Cornwall Constabulary and
adjacent Highway Authorities using WRF1/Sitreps providing detalls of actions, progress and
road conditions.

6.0 Manning Arrangements
Gotd Control
Gold Control will be attended by a representative from the HA Emergency Planning Team

The Severe Weather Desk at Ash House Exeter will be manned by:
» Duty Manager, (DM)
- Duty Supervisor (DS) - x2 during snow falls forecast greater than 10cm.
r Communications Officer
» NCC Operator
P Log keeper

The Severe Weather Desk at Scorrier will if necessary be manned by:

», Area Operations Manager West
e Duty Bupervisor

If further staff is required to deal with the weather event resource will be determined by the Duty
Manager.

» Ifinspectors are required to inspect the Network during a snow event then they will use the 4X4
vehicles,

~ Arrangements will be made for the transport of staff to and from the operations desk if
coenditions are severe and assistance is required.

~ If the severe weather event is expected 10 last more than 12 hours shift patterns will be
established immediately and second shift personnel sent home to rest.

» If the emergency is expected to last more than 24 hours those attending will take a change of
clothing and other personal effects.

7.0 Shift Handover Procedures

When handing over the incoming shift will arrive at lsast ¥ hour before the designated time and will
shadow the outgoing shift until the change over time. The outgoing shift will then shadow the new
shift for at least %2 hour or until they become fuilly conversant with all ongoing actions.

If it is possibie to stagger the change of personnel then that will be the preferred method. The change
over procedure will be as above,

The outgoing shift will maintain a handover shest detailing:
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AT S T R R U R T |

8.0

All five 1ssues

Status of the network Including any problem areas

Progress with snow clearing

On-going communications

Details of current liaison with stakeholders

Any emergencylwelfare problems with Network users.

Status of the fleet involved in severe weather activities including all maintenance activities
Status of severe weather operatives

Status of depots

Set-Up Arrangements

Equipment
There will be an Emergency Box held at Ash House and Scorrier containing:

A2 T R R T ¥

2.0
The following organisations will be informed that the Severe Weather Desk is in operation by means

The Area 1 Network Contingency Plan

Area 1 Severe Weather Plan

Haildon Hill Severe Weather Response Pian

NCC Operational Guide

NCC Winter Maintenance Procadure

Computer with emall address, the correct software and passwords to

re Inferrogate the HAWIS website and the forecast provider weather website.
» Log Books
e Stationery
- Network Maps
Contacts

of the first Situation Report:

»

NN OV Y Y Y ONY Y Y Y OY Y Y OY Y

Geld Cantrol

Central Office of Information

Highways Agency Incident Liaison Officer (see Area 1 Network Contingency Plan)
Highways Agency Area 1 Service Delivery Team Leader & Regional Director
South West Reglonal Control Centre

NTIS

Area 1 General Manager

Network Manager

Deputy Network Manager

Devon & Cornwall Constabulary — see note below

Devon County Council — Control Room

Cornwall Council

Plymouth City

Area 2 Service Provider

Area 32 DBFO

BBC Local Radio

Alrporis — Exeter & Newquay

Ambulance Service
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Fire Services — Devon & Cornwall
Gemini FM

Pirate FM

Plymouth Port

Tamar Bridge Office

Trafftc link

Weather forecast provider

YONOY Y Y Yy

Note

When contacting the Police, contact the Middiemoor Control Room and ask for the Farce Duty
Officer. Explain what is happening, why the operations desk has been opened and any other
information necessary to give the Police a full understanding of the conditions.

Obtain a Log Number from the Police. The Police operate a 'Cascade’ to inform all other Emergency
Services and Locat Authorities.

Note: Telephone numbers for the above are given in the Area 1 Network Contingency Plan
and must be checked at the first indication of heavy snow given by the weathar forecasters.

10.0  Severe Weather Desk Operational Roles

Duty idanager

Overall direction of EM response to weather emeargency

Liaison with forecast provider for weather advice

Multi Agency teleconferences for Haldon Hill Severe Weather Response Plan & RAGs
Monitor weather emergency and escalate response if required.
Interpretation of weather forecasts

Liaise with the DS

Discuss strategy with Gold Controf attendees

Liaison with adjacent agents or Local Authorities for mutual aid,
Responsible for briefing the Comms Officer prior to issuing Sitreps
Must ensure all decisions, conversations etc are entered onfo the log.

Y

Y OYY NN Y Yy

Duty Supervisors

~ During periods of snowfall exceeding 10cm, there will be two WE&0s, each taking
responsibility for either the A38 & A30

» Support the DM

» Monitor the weather conditions utifising weather stations, weather radar, CCTV, incoming
reports etc.

» Liaise with and instruct winter fieet, provide feedback to the DM & CO.

~ Lialse with other duty supervisors

»  Liaison with Scorrier Control (if west severe weather desk is open)

~ Lialson with staff on the network to assess hetwork conditions and appraige them of operations

and conditions.
Report incidents to Communicationg Officer or NCC Operator.
~ Must ensure all decisions, conversations etc. are entered onto the log,

A
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Communications Officer

r Co-ordinates and manages operations within the NCC.

Provide hourly WRF1 Situation Reports and Sit Reps as shown in Appendix B throughout the
weather event and E-Mail them 1o parties listed in 9.0 above. .

Provide additional interim reports upon serious incidents (Flashreps) to the Police Control room,
or Gold Control if opened,

Report critical incident to the Police Control room, or Gold Confrol if opened.

Communications with Gold Control

Liaison with Area 2 and Connect Road Operators

Liaison with Devon, Plymouth and Comwall Highway Authorities

Preparation of media reports for the Highways Agency as and when requested

Brief HA/EM senior management visiting the Severe Weather Desk

\

X

VY OY Ny

NCC Operator (Log Keeper)

» Logging of all calls fo Severe Weather Desk, decisions made and instructions given.

~ Monitor and log all critical incidents, reporting all to officers managing the incident giving
location, duration and nature of problem, duration of any entrapment + nofification of closure of
incidents using the report form in Appendix C.

Duty Supervisors (Based at Avocet Road Exeter and Scorrier)

- Assist with treatment and snow clearing operations as required under directions of SWD

” Mzaintain log of communications and instructions.

- Monitor vehicle operations

» Monitor status of fleet and arrange maintenancefrepair as required advising the SWD of

vehicle  status.

Ensure adequate resources, including drivers to meet to meet the required response.
Call in additional resources from Emergency Suppliers as required. '
Liaison with Scorrier Control.

Al

AN &

ISU and Works Crews Out on the Network (If available)

» Report network conditions to Severs Weather Desk.
~ Support recovery operations if directed by Severe Weather Desk
~ Report incidents, with particular emphasis 1o any that have or would have welfare problems
and request assistance if required. '
» Report the clearance of incidents, particularly those with potential welfare problems.
Salt Spreacler Drivers

» Salt Spreader drivers will give feedback to the SWD of road and weather conditions, progress
being made with ploughing and de-icing treatment and any additional resource if required,

11.0 Communications

Situation Reports ’
'During the weather emergency WRF1 Situation Reports and those as shown in Appendix B will be
provided hourly by the Communications Officer.

Flash Reports

in the event of 2 significant incident that has a severe effect upon the network, severe or fatal injuries
or severe welfare issues a Flash Report will be issued. A Flash report will also be issusd for the
clearance of a significant Incident.
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Critical Incident Reports
These will accompany the hourly Situation Reports and will detail:

» Time of incident

Nature of incident-

Location of incident

Casualties

Vehicle(s) involved

Effect upon the network

Period of entrapment

Progress upon incident

Expacted time of closure of incldent (if known)
» Time of Closure of incident

NO CTHER REPORTS WILL BE PROVIDED OTHER THAN THE SITUATION REPORTS

AT D N T S S T

Communications with Devon and Cornwall Constabulary

'In general communications with the Devon and Cornwall Constabulary (Gold or Silver Control) will be
through the SWRCC unless directed otherwise. Sitreps will be sent to Middlemoor Control Room
unless otherwise advised by the Police. )

Gold Control will have overall conirol of the emergency at a strategic level managing all the -
emergency and voluntary organisations involved. The Police would also operate Silver Controls at a

local level {0 manage the incident at a Tactical Level.

120 Incident Management

It is important that incidents and network conditions are monitored so that if they deteriorate a Critical
or a Major Incident is recognised. as defined in the Nefwork Contingency Plan. The DM will be
responsible for the escalation process. Coples of these definifions will be kept at the Severe Weather
Desk for reference.

Particular note will be taken of:

~ Entrapment — Any entrapment of motorists for more than one hour must be reported to the
police. .

~ Potential Welfare problems

» Reported welfare problems

» Route blockages, whether complete or intermitient

Carriageway conditions, particularly if long-term problems could be expected.

» The westher scenario —i.e. forecasted duration of the penod of severe weather,

v

If there is an escalgtion then staffing levels of the Desk will be reviewed to ensure that sufficient
people are available.

13.0 Snow Clearance

Snow Clearing Objectives for Severe Weather Desk

Having gathered information from forecast provider and Salt Spreader Drivers, the Severe Weather
Desk wilt determine the area(s) of heaviest snow fall. This will be monitored throughout the operation

of the Severe Weather Desk.

Plant will be operated in the most efficient manner to deal with the forecasted and actual snow falls.
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if appropriate the Haldon Hill Severe Weather Response Plan will be implemented.

If there are areas where no snow is forecasted, then snow spreaders with their ploughs may be
deployed into areas where heavy snow falls have been forecasted, or are faliing i it is believed that
the salt spreaders that operate in those areas may not be able to cope,

When equipment has been moved from an area then the weather and road conditions will be
monitored closely via HAWIS and radar to ensure that there is no deterioration in conditions.

In extreme conditions permission may be asked to use Highways Agency National Reserve Vehicles
on the-A30 and A38

If heavy snow has failen throughout the network and the fleet Is unable to cope then following
discussions with Gold Control considaration may be given to a reduction in areas treated in
accordance with the suggested priorities shown in 4.1.2. This is to ensure that the ptimary sections
of the network are maintained and that priority Is given to routes between population residential and

work centres.

NOTE - It must be remembered that Comwall County use the A30 and A38 to access salting routes
on their own network,

14.6 Variable & Electronic Message Signs
VMS signs controlled by NTIS and th RCC:
~ M5 southbound, south of Junction 30 — 2 x MS3.
+~ A30 Bodmin Eastbound prior to A38 Junction at Carrninovy—~ 1 x MS3
» A38 westhound approach to Plymouth - 2 x MS3.
» M5 southbound betwsen Jin 29 & 31 ( EMS on gantries )

VMS signs controfled by Tamar Bridge Authority

» A38 Parkway Westbound — Approach to Manadon
» A38 Eastbound approach to Trerulefoot & Carkeel

A3

Mobile VMS signs controlled by Area 1 NCC

» 24 % mobile VMS

15.0 Diversion Routes

All diversion routes are shown in the Area 1 Network Contingency Plan Appendix D. it should be
noted that many diversion routes would not be suitable for use during show conditions.

Iif a carriageway becomes blocked then the following steps should be taken.

a) Establish suitability of diversion route — For traffic and snow clearing equipment.

b) Contéct_ Local Highway Authority and ask about status of diversion route roads and arrange de-
icing treatment which will be by the LHA uniess assistance is requested.

¢} if support is requested to maintain the diversion roads then EM will depl‘oy gritters to plough and
salt

In Devon —~ contact will be with the Control Room

in Cornwall — contact will be with the Duty Divisional Winter Maintenance Surveyor
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in Plymouth — contact will be with the Control Room

d) The diversion will be assessed for suitability before use. If it Is not suitable for use as a diversion
then altematives will be reviewed i.e. Strategic diversions, the use of VMS to give information to
drivers.

e) If drivers are trapped on the network then immediate consideration will be given to thelr welare
provisions,

16.0 Tamar Bridge

The Tamar Bridge is not part of the Area 1 network and is treated by the Tamar Bridge Authority,
They will be kept informed of any snow clearing operations in the vicinity of the Tamar Bridge.

17.0 Welfare of Road Users

A list of supermarkets adjacent to the network where bottled water can be obtained in large
quantities can be found in the Area 1 Contingency Plan. However, a procedure for distributing
welfare to road users on the trunk road network has not been agreed with the Highways Agency.

18.0 Snowbound Vehicles

Inspectors/TOS will provide the Severe Weather Desk of a count of trapped and asbandoned
vehicles giving:

Location(s) — Geographical/Marker Post Position and
In carriageway/Off Camrlageway

Number with occupants

Number without occupants

This information will be recorded at the operations desk and also be passed to the Police or Gold
control if it Is operating. All snowbound abandoned vehicles that are in a position that will interfere
with snow clearing will be reported to the Devon and Comwall Constabulary.

* & @ @

if vehicles have to be moved then that will only be undertaken with the support and presence of the
Police.

If necessary pass details to the SWRCC who may be able fo assist with the National Vehicle
Recovery Service

19.0 Stranded Drivers

Motorists will be requested to remain with their vehicle until rescue teams arrive.
Resources will be directed to extricate cars with their occupants to Rest Centres under the direction
of Gold Control In accordance with the Local Authority Emergency Plans. Support to this operation

will be provided if requested by Gold Conirol. Gold Control will assess requests for assistance and
prioritise rescue/recovery. All requests for assistance through the Police will be logged.

if winter maintenance vehicles are required to travel in the wrong way along Dual Carﬁageways,
Police approval must be requested and if necessary Police escort under a “blue light” will be used.

Note — If Police assistance is not available then permission is required to travel the wrong direction
along a Dual Carriageway. There will also be a safety assessment before entering the carrlageway.

200 Abandoned Vehicles

See Area 1 Severe Weather Plan Section 2.1,2.6.

210  Emergency Rest Centres
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Bevon County Councll has in place within its Winter Maintenance Snow Plan a Severe Snow
Survivor Centre Pian to deal with extreme conditions which includeé facilities for rest centres at:

»  A30 Okehampton College

» A38 Chudleigh (Haldon Hill) Chudleigh C of E Community Primary School

- A38 Ashburton South Dartmoor Community College

Cornwall County Council has Rest Centres at:

»  A30 Bodmin
» A30 Launcesfon
Facilities at these rest centres include:

First Aid Equipment
Bedding

Clothing

Food and Water

Heating

Lighting

Toilets

Animal welfara provisions.

AT T T T B S T

If there are welfare problems and road users require shelter during extreme conditions the Devon &

Comwall Constabulary, or Gold Contro} if operating will be informed, so that arrangements can be
made with the Devon County Councit Emergency Planning Officer (see Network Contingency Plan
for telephone numbers) to open the centres.

The movement of any road users to Emergency Show Survivor Centres will be co-ordinated with the
Devon & Comwall Constabulary, Devon County Council and Cornwall Council emergency planning
teams. Support will be provided as required for this operation. See the Devon County Council Severe

Snow Syrvivor Centre Plan for further information.
22.6  Debrief

After each period of severe weather and Snow Desk operation, EM shall carry out a de-briefing.
Personnel to attend:

Duty Managers

Duty Supervisors

Communications Officer

NCC operator

Any other staff involved in the management of the weather emergency

AT T N T 1

Discussion Topics:

Calendar of events

What went well

What did not go well

Suceesses

Failures

How procedures worked

How procedures can be improved
Suggested instruction for participants.

YN Y Y Y Y Oy
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B.1 SEVERE WEATHER DESK EXERCISES AND BRIEFINGS
Severe Weather Desk Exercises |

Service Provider to plan and dsliver s Severe Weather Desk exsercise. This will primarily be to test the
defivery and resilience of the Winter Service element of this Severe Weather Plan. Planning for the
exercise must be in consultation with Service Manager, Emergency Planning Managers and the
National Winter and Severe Weather Team.

Details for each season’s Severe Weather Desk exercise will be issued by the National Winter & Severe
Weather team during August. This will be in the form of a guidance note. This will provide the mandatory
national objectives, and include objectives identified from the previous season —

Service Provider will plan exercises to lest critical and vulnerable points in their winter response, and
identified objectives, and strive to identify areas for improvement. Exercises are to be dellvered by the
end of October

Severe Weather Briefings

Service Provider to hold Severe Weather briefing sessions with representatives from key stakeholders,
including Traffic Officer Service, RCC, Local Highway Authorities, Emergency Services and Highways
Agency Regional Press Officers in the Area 1 Network,

Fuli details will be provided within a guidance note to be issued by the National Winter & Severe
Weather team during August. Briefings to be delivered by the end of November.

A PowerPoint presentation briefing template will be made available within the guidance note,

A

[ier briafings to the National Winter
An example of the

Service Provider to submit the list of aftendeess at tha
and Severe Weather Team via email
attendance register is shown below.

Register of Attendees ~ Severe Weather Briefings

Date of Bricfing

Briafing Carned Cut By

Name Signature Crgamisaaon Pasition Helg

Feedback and Action Planning from Exercises and Briefings

Service Provider must capture the outputs and actions from exercises and briefings into action plans /
reports and return  fo  the National Winter and Severe Weather Team via emait

M This will ensure issues can be considered for inclusion in the
alional Severe Westher Programimie. A sample template for the ‘Summary of Actions’ is provided
below.

Bervice providers may capture this information within 2 Severe Weather Action Plan (SWAP) as an
alternative document, and make this available for reviaw.

Summary of Actions - Severe Weather Briefings

Sumrnary of Issue Praposed Action

Finding required Cwner Date to Acuon

Ref Category
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B.2 WEATHER INFORMATION

EM requires a robust information system to provide it with accurate realtime data on both weather
forecasts and actual road conditions. The road weather forecasting service to be procured by the EM is
detalied below.

Woeather forecasting

For the avoidance of doubt, there will be no bureau, transmission, service or data management fees
incurred by organisations sending, receiving or viewing data provided via HAWCS,

The name of the Forecast Provider, forecaster, the date and the time of issue must be recorded with all
forecasts. All forecasts shall advise validity as a start date/time and end date/time.

MeteoGroup will provide EM the level of forecast service as detailed below.,

Frequency and intensity of forecast information

Fiald - Frequency
Morning Summary . 08:00 Daily
Operational Winter Period: 08:00, 12:00 and 158:00 Daily
24 Hour Forecast (Taxt) Operational Summer Period: 06:00 Daily
. Operational Winter Period: 06:00, 12:00 and 18:00 Daily
SAicunRorecasti{Doeains) Opetational Summer Period: 06:00 Daily
12:00 Daily ‘
2-10 Day Forgcast Operational Summer Period: 06:00 Daily
Qperational Winter Period: 12:00 Daily
Site Specific Foracast Operational Summer Perfod: None

The parameters forecast will vary between the Operational Winter and Summer Periods. The table
below details which forecast parameters are to be provided.
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Forecast Parameter ! Winter Summer
Minimum road surface temperature v *
Maximum road surface temperature x v
Minimum air temperature v x
Maximusn air temperature x v
Dew point / Relative humidity v x
Surface state | ’ v *
Wind speed (various) v v
Wind direction : 4 v
.Accumutations of snow (depth} v ®
Visibility v v
Pollen count x v
UV factor . . v
Snow level {ht above sea Jeval) v *
Hazard — ice | v x
_Hazard — Heavy Rain v v
Hazard — Freezing Rain v x
Hazard ~ High Temperature % v
Hazard - Hoar frost kK *
Hazard - Fog v v
Hazard —~ Snow i x
Alert Level | v N

24 Hour Forecast

The 24 hour forecast consists of two parts; a 24 hour text forécast and a domain forecast in tabutar
format. During the Operational Winter Period a detailed 24-hour text forecast and a domain forecast
should be updated and delivered at 08:00, 12:00 and 18:00.

During the Operational Summer Period a detailed 24-hour text and domain forecast shall be updated
and delivered daily at 06:00 covering the 24-hour period from 06;00 to 06:00.

Additional optional elements can be included at the request of Service Providers. These may include:

+ Extension of forecast periods from the forecast issue time up to thirty six hours ahead:;
« Addition of a 00:00 text forecast;
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Text Forecast

The 24 hour text forecast will be valid for the ensuing 24 hour period from the prescribed issue time.

The text of this forecast must include:

» Headline weather description
+ Ageneral synopsis, with timings, over the following 24 hours, including:

Q

o]

forecast,

Summary of the mefeorological synoptic situation with timings of signtficant
meteorological changes during the forecast period with particular reference to hazards
such as snow, we, hail, hoarfrost, freezing rain {including supercooled and rain falling
on frozen surfaces), wind, fog, lightning and rain/showers which are expected to affect
any of the agreed HAW!IS forecast domains.

Expected road surface conditions indicating whether roads are likely to be dry or wet.

Onset, duration and intensity of hazards such as rain, hail, sleet, snow, rain talling on
frozen surfaces and freezing rain, including potential accumuilations of snow on road
surfaces described in centimetres (assuming no treatment has been undertaken}.

Relative humidity and dew point, including a waming of any predicted combination of
fow temperature and low humidity conditions (less than 60%).

The likelihood and timing of any pracipitation or deposition on road surfaces and the
likelihood of surface water on the carriageway.

If snow is forecast, its timing, amount and type and the direction from which the snow
will develop, the likelihood of drifting and the height above which accumulation is likely.

Visibility — danger of thick fog (<1000 m wvisibility) or freezing fog formation, the location
and timing.

UV factor and pollen count.

Average wind speed, direction and maximum gust speed at six hour intervals from the time of

+ General confidence level in the forecasts (low, medium or high as per following tabie)

+ General alert level

Level O (Green)

There are rio expected hazards on the road surface and road surfacs
temperatures are expected to be above +1°C when confidence is high or
above +2°C for all other occasions.

Leval 1 (Amber}

* Road surface temperatures are expected to be between +1°C
and +2°C when the confidence is low.

+ Road surface temperatures less than or equal to +1°C and
greater than or equal to zero.

¢ Road surface temperatures below zero but road surfaces are
expected to remain dry.

Level 2 (Red)

Road surface temperatures are expected to ba below zero and road
surface hazard(s) exist. Road surface hazard include ice, snow, freezing
rain and hoar frost.”
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Domain Forecast
The domain forecast will have a variable validity period as follows:
Wintar Operational Period
*  0B00 domain forecast validity period will be 1200 to 0600
= 1200 domain forecast validity period wilf be 1200 to 1200
» 1800 domain forecast validity period will be 1800 to 1200
Summer QOperational Period -

0800 domain forecast validity period will be 0600 to 06800

By domain, the following i‘nformation shall be provided, where appropriate including an indication of
confidence level as High, Medium and Low and the period of occurrence (including zero crossing point):
» Minimum and maximum road surface temperature

« Minimum and maximum air temperature

« Accumulation of snowfall on road surfaces and height above sea level

« Qccurrence of ice, heavy rain, high wind, freezing rain, high temperatures, hoar frost and fog

« Alert level '

Additional optional elements can be included at the request of Service Providers. These may include:

+ Urban/rural road surface temperatures
+ Bridge deck temperatures

2-10 Day Forecast

A'2-10 day forecast will be obtained with the 24-hour forecast. The first elament of this forecast will
detail anticipatea conditions in 24-hour periods for days 2-5. The 24 hour periods must be 1200 to 1200
during the Winter Operational Perfod and 0600 to 0600 during the Summer Operational Period. The
parameters to be forecast will differ between the Summer and Winter Operational Periods and should
comply with the table on page B.2-2. The forecast must include:

« A general synopsis and anticipated trends over the period with particular emphasis on the following
hazards: Hoar frost, ice, snow, drifting, freezing rain, rain falling on frozen surfaces, heavy rain, fog
and sirong wind.

o Daily general alert level

« Maximum and minimum road surface temperatures

« Maximum and minimum air temperature

« Occurrence of snow, ice, heavy rain, high wind, freezing rain, high temperatures, hoar frost and fog
o UV Factor

« “Pollen count

» Confidence level in the forecasts (low, medium or high)

A second, text element of this forecast will also include a general synopsis and anticipated trends over
the 6-10 day period with particular emphasis on the following hazards: Hoar frost, ice, snow, drifting,
freezing rain, rain falling on frozen surfaces, heavy rain, fog and strong wind,
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Site Specific Forecasts

Detailed 24-hour site specific forecasts must be delivered between 12:00 and 14:00 for ali primary
environmental sensor stations. These forecasts apply for the Operational Winter Period and must
include on an hourly basis:

+ Road surface temperature

e Air temperature

« Dewtemperatura

+ Surface state

Additional optional elements can be included at the request of Service Providers. These include:

» Wind speey

+ Rain state

« Cloud state

+ Cloud amount

« Textual site specific forecasts

Further Updates of Forecasts

Forecast updates apply to 24-hour forecasts and site specific forecasts. Whenever a change to any
forecast occurs the text forecast will also be re-issued with explanatory notes in the headline along with
any other associated changes to the forecast.

In the event of the update criteria being met the procedure shall be to notify the client immediately
whenever the change wili have an impact on proposed salting operations then re-issue the amended
forecasts as appropriate. Notice shall be provided by telephone to the client no more than 1 hour
following the criteria being met and the updated forecast shall be issued within a further hour. Updates
should only be issued between 18:00 and 06:00 or during the overall hazard period; however the
following shalt apply in all cases:

The Forecast Provider shall take note of proposed EM actions and in the event of a weather forecast
changing or actual weather occurring that could result in' a change of action by the Service Provider, the
Forecast Provider shall take appropriate action to inform the Service Provider in advance of the
changed weather forscast. ’

The standard update critena are as follows:
A change in the forecast or an actual event occurring that could resuit in a change in the action taken by
the client. This includes changes such as:

» When hazardous conditions are sufficiently more intense or the timing has changed by fwo or more
hours which, in the forecast provider's opinion, may impact on salting operations.

» When road state changes or snow, ice, heavy rain, high wind, freezing rain, high temperatures, hoar
frost and fog are present when they have not previously been forecast.

» A road surface temperature crossing either the one degree or zero degree threshold two hours
earlier than previously forecast or when not previously forecast to do so.

« A significant difference in any precipitation forecast which, in the forecast provider's opinion, may
affect the salting times, e.g. showers lasting later into the evening than originally forecast.

+ A significant change in any snow forecast, e.g. a change in timing, intensity, accumulations or the
level to which it will fall.
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» When the actual road surface temperature is between plus 5°C and 2°C or 0°C and minus 5°C, if
the forecast and actual road surface temperature deviates by 2°C or more for a sustained petiod of
more than 1 hour,

» When the actual road surface temperature is between ptus 2°C and 0°C, if the forecast and actual
road surface ternperature deviates by 1°C or more at any point.

in addition, exceptions to normal practice are as follows:

+ [n the event of forecast winter hazard, such as frost, ice or snow, during the Operational Summer
Period the 24-hour forecast, domain forecast and site specific forecast will revert to that of the
Operational Winter Period '

in the event of a primary forecast site failing for a period of over a month, the Forecast Provider shall
transfer forecast provision to the secondary environmental sensor stations within the climatic domain,

Morning Summary
A morning summary must be issued between 05:00 and 06:00. The text of this report should include:

» A brief summary of weather experienced over the previous 24 hours
« Notification of any suspected faults in the Highways Agency Weather information Service.

Traffic Officer Service Requirements

Some mandatory and optional elements of the service may be required by the TOS in the delivery of
their duties. This information will be provided, where available, through HAWCS. The Service Provider
shall therefore liaise with the TOS to identify any optional requiremenis they need for the Service
Manager to consider.

24 Hour Consultancy Service

EM shalt ensure that the Forecast Provider is available by telephone 24 hours a day, 7 days a week,
365 days a year (including leap years) for consultation on the weather conditions and defails of
forecasts. The Service Provider should ensure that the Forecast Provider provides a response within
five minutes of any Service Provider enquiry.

End of Season Analysis

At the end of each Operational Winter Pericd, EM should ensure that the Forecast Provider produces an
Operational Assessment Report. This report will include details on the accuracy of forecasts based on
information contained in HAWIS. For each forecast site, this analysis should include:

+ A graphical representation of actual versus forecast minimum road surface temperatures

+ A graphical representation detailing the frost prediction accuracy by comparing forecast frost against
actual frost conditions (i.e. frost/frost, frost/no frost, no frost/frost or no frostino frost)

« The bias and root mean square error in the forecast of minimum road surface temperature.
s Quiline of lessons learnad and partisulsr successes from the previous season.

The Service Provider should retain copies of the analysis and make them available to {he Highways'
Agency if required.
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Level of Accuracy

The accuracy of weather forecasts is fundamental to their usage in road weather forecasting, especially
when applied to the Operational Winter Period. This section defines the measures that shouid be
recorded and target results. The responsibility for ensuring the forecast supplier is mesting accuracy
targets is with the Service Provider.

The terms below should be used as defined terms for the purposes rof measuring accuracy consistently:

« € = Error between the coldest actual road surface temperature and the associated forecast road
surface temperature

« 0= Number of nights within the forecast period

» FF = Number of occasions where a frost was forecast and frost occurred {accurate)

s+ FNF = Number of occasions where a frost was forecast and no frost ocourred (potential wastage)

» NFF = Number of occasions where no frost was forecast and frost occurred (potential risk)

« NFNF = Number of occasions where no frost was forecast and no frost occurred (accurate)

« A critical night is a night where the actual road surface temperature in degrees centigrade falls within
the range: ~5 ST <+5

o Afrost onrthis occasion is deemed to oceur when the forecast or actual road surface temperature is
at or below 0°C.

» The final forecast is either the 18:00 forecast, or any ad-hoc forecast prior to 00:00.

The accuracy measures shall be:

+ Percentage of forecasts not delivered before the target time, including ad-hoc forecasts within
prescribed timescale for defivery following identification.

« -Number of phone calls not answered by a forecaster within 5 minutes

» Route Mean Square Efror

o The Route Mean Square Error (RMSE) is to be assessed on all nights based on initial
forecast and final forecast. :

5]
=Y
o The equation for calculating the RMSE is: L7 /=i
¢ Performance should be as close to 0 as possible, and should generally be less than 2.
« Bias
o The blas is to be assessed on all nights based on initial forecast and final forecast.
5]
ol Z e
o The equation for calculating the bias is. L7 =l

o Performance should be as close to -0.25 as possible, and should generally be in the
range +1 to -1.

« Probability of Detection

o Probability of Detection (PoD) is to be assessed on all nights, and also just critical
nights. PoD should be assessed on initial forecast and final forecast.

FFJ

¢ The equation for calculating PoD is;[(F F+ NFF )
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o Performance shoutd be as close to 100% as possible, and should not be less than 87%.
* False Alarm Rate
o False Alarm Rate (FAR} is to be assessad on all nights, and also just crifical nights.
=)
¢ The equation for calculating FAR is. (F F+FNF )
o Performance should be as close to 0% as possible, and should not be more than 30%.

o FAR should be assessed on initial forecast and final forecast.

¢ Accuracy is to be assessed on all nights, and also just critical nights. Acguracy should
be assessed on initial forecast and final forecast.

(FF + NFNF) ]

¢ The equation for calculating accuracy is: [(FF + NENF + ENF + NFF )

o The accuracy of road weather forecasts should ba no less than 90%.

Occasions where less than one observation per hour for ten out of twelve hours between 18:00 and
06:00 will not be included in calculations. For periods where a potentiaily faulty sensor has been
identified these may be discounted from the calculations providing a fault report has been raised with
the HAWCS Provider.

Precipitation Radar, Satellite Images and Forecast Mapping

HAWIS will make the following services available to all users. The information has been procured
centrally via the Met Office.

« Precipitation Radar

o Actual (current and historic) radar will be available for the previous 2 hours with images
at 5 minute infervals, Forecast radar images will be available for the coming 6 hours
with images at 1 hour intervals. The images will show the intensity of precipitation and
provide an indication of whether the precipitation will fall as rain, freezing rain, snow or
sleet,

« Satellite Images

o Visible light and infrared images for the entire UK, displayed on a mapping system. The
images from the previous 2 hours wiil be avaiiable at fifteen minute intervals.

.+ Forecast Mapping

o ' Synoptic charts / forecast mapping showing pressure (including an indication of weather
fronts and areas of low or high pressure), precipitation, wind speed/direction and fog
risk. Visibility, wind speed and wind direction forecast maps will be available at 3 hour
intervals for the upcoming 36 hours, updated every 6 hours. Surface pressure / weather
front forecast maps will be available at 12 hourly intervals for the upcoming 84 hours.

The above descriptions are the minimum information to be provided. The Service Provider will consider
the information available via HAWIS and if more detailed, or alternative. information is required this
should be procured by the Service Provider. Any additional forecast imagery will not be displayed via
HAWIS therefore arrangements will be required to access it via the forecaster provider's website.
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Network Based Forecasting

Network (or route) based forecasting is an emerging technology in highway forecasting. As a tool it
provides a facility simitar to thermal mapping, however as forecasts are generated at a far greater
intensity {typically every 50-100m) the level of detail provided to decision makers is far greater.

Service providers may procure network based forecasting howaver all standard forecast reguirements
must stilf be met. Not ali aspects of network based forecasting can be displayed by HAWIS. Where a
Service Provider procures a network based forecast service, the domain forecast will be popuiated with
edch route as a separate domain. Arrangements should be made to access the remaining network
based forecast information via the forecast provider's website,

Forecast Providers shail continue to provide weathér forecasts for primary environmental sensors sites
to enable data accuracy assessments.

Forecast Resilience

To provide resilience in the unlikely event of HAWIS being unavailable, the Service Provider will ensure
they have arrangements in place to receive forecasts by alternative means. This may be via email, fax
or the forecast provider's own website.
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83 ANTIHCING/DE-ICING MATERIALS

Whatever anti-icing / de-icing material is selected the Service Provider must ensure Area Operational
Winter Service Venicles (including Reserve Vehicles) are calibrated for the anti-icer / de-icer to be
spread, taking into account the moisture content and grading. Checks of both spread rate and profile
(skew / distribution) throughout the Operational Winter Period are encouraged to confirm that Winter
Service Vehicles are spreading correctly.

Salt

Although pre-wetted salting is the Highways Agency's preferred treatment dry salting stil provides an
effective reactive treatment should ice have formed or snow settled. It is also considered an acceplable
treatment where Winter Service Vehicles capable of pre-wetted salting are not available.

Rock saft should be treated with an anti-caking agent before delivery and comply with the current British
Swandard (BS 3247:1991). 6 3mm down is the preferred gradation for use on the Area 1 Network for
pre-wet or dry treatments. #f salt of that grading is not available either 10mm rock salt or 8-8mm marine
salt make for effective alternatives, although service Providers should remain mindful that the fatter may
contain stones exceeding 10mm that might pose a problem.

Trigls have shown that an acceptable distribution can be achieved for both the 10mm salt and the 6-
8mm marine salt using the standard settings for 6.3mm rock sait, aithough calibration for the different
gradation is recommended. Standard spread rates may be utiised. Although the Schmidt and
‘Romaquip spreaders have a controller option to spread 6-8mm marine salt this has not been calibrated.
Although the marine salt is purer that indigenous rock salt, meaning more sodium chloride {NaCl} is
delivered to the road, reductions to spread rate are not considered appropriate.

Salt storage

Sait should be stored in barns or covered in protective sheeting in a manner that avoids the ingress of
moisture into the material as far as is practicable. Sait must not be stored within 4.5m of hedges or
within the rooting area of trees. The Service Provider must ensure salt stockpiles do not becoms
contaminated with foreign matter likely o cause damage to other road users and / or the Winter Service

Vehicles.

EM should monitor the maisture content and gradation of particles in the stockpile on a regular basis to
confirm that the salt remains in an acceptable condition. Details of such monitoring should be recorded.
Salt handling during storage should be minimised as it can cause salt loss and particie breakdown.

As salt is removed from stockpiles a safe slope on the material must be maintained to protect operatives
from the risk of collapse of the stockpiles. Exposed outdoor stockpiles should be formed into the shape
of long rectangles.

Careful consideration should be given to drainage to prevent pollution. Guidelines on this are available
within the Environment Agency's “Pollution prevention guidefines highway depots: PPG10", The
Service Provider should consider using any recycled wash water, salt laden drainage and other salt
containing liquids as part of a pre-wet or liquid brine treatment regime.

Salt Stock

Under the AMOR, Minimum Confractual Salt Stock Levsis have been calculated for each Areg, these
are summarised in the following table. If AMOR specification is not in place, either through tender or
negofiated route for the area concemed, sait stocks will be proposed by the Service Provider to the
acceptance of the Service Manager. Regular completion and submission of the Sait Capability
Spreadsheet, which calculates Minimum Capability, will facilitate sarly identification and appropriate
escalation of any difficulties that emerge in individual areas relating to the supply of salt. The Service
Provider must set an appropriate Reporting Threshold, which considers all known risk to salt supplies.
This level is not prescribed, as it is dependent upon local circumstances.
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I
Current Maximum Operational Sat Stock ::ﬁ::trrn:c't‘::ai Salt

Area Storage Capahllfty 4] at Start of Season {8 Stock Level Iy

.| ] -

Brine

Recent research identified that pre-wet spreaders are able to spread brine if the spreader is set up to do
so, this may require modification of the current softwars to bypass the solid de-icer distribution on some
vehicles. Service Providers should contact the spreader manufacturer for Instructions on how to set up
pre-wet spreaders to spread brine with solid de-icer in the hopper. The guidance included hera is for
making use of this additional benefit from those spreaders and is not solsly for the benefit of Servica
Providers with liquid spreaders.

Brine is effective immediately after spreading and unlike solid de-icers can reduce the risk of ice
formation without the need for trafficking, though can be more susceptible o wash-off after rain.
Therefore, brine may be considered for an additional top-up treatment, to help activate solid de-icers, for
areas with little or no traffic such as lightly trafficked slip roads and for lanes that are only trafficked for
parts of the day, e.9. managed motorway hard-shoulder.

in addition, brine may be considered as a top-up treatment option in low temperature low humidity
conditions, where soild de-icers, especially dry salt and to a iesser extent pre-wetted saft, may not
dissolve and become effective. The use of brine as a top-up treatment will not be subject to the
treatment time requirement.

The salt concentration of the brine has a greater, influence on the amount of sait on the carriageway
when spreading brine compared to pre-wet salt. This is because pre-wet comprises a 70:30 ratio of dry
salt: brine therefore; the dry salt component is the major contributor to the salt on the carriageway. For
a brine only treatment a brine concentration of 20% means the amount of salt on the carriageway is
reduced by 13%, compared to spreading a brine concentration of 23%. It is thus recommended that
brine of the 23% optimum concentration is used,

The ability of the pre-wet spreaders to spread brine, without modification to the spinner, is limited by the
capacity of their brine pump meaning a2 maximum spread rate of approximately 40g/m* to a single 3.6m
wide tane or 20g/m? to two lanes of total width 7.2m. Assuming & brine concentration of 23%, -this
equates to a nominal dry sait spread rate of 8.2g/m” and 4.6g/m?, respectively. Table 5.5.1 illustrates
the length of route that can be treated with brine using pre-wet spreaders, assuming a carfiageway
width of 3.6m.

Table 5.5.1 Approximate length of route that can be treated with brine using pre-wet spreaders

Length of treatment (km) assuming @i wide carriageway

Spreader Nominal spread rate = @ill} | Nominal spread rate <@
1 Lane | 2 Lanes 1 Lane 2Lanes

e ® e ==
4x4 pre-wet «<h () =

Brine spreading is likely to be more susceptible to the effects of wind than pre-wetted salting. It is
essential that careful consideration be given to the surface condition as the presence of moisture will
ditute the brine application or the residual salt present on the surface. After rainfall, untrafficked areas
are likely to remain wetter for longer than trafficked areas. Furthermore, many hard shoulders are on
the low side of crossfalls so large areas of carriageway can drain over them.
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Consideration must be given fo possible differences In temperature between the untrafficked. hard
shoulder of a Managed Motorway and the running lanes of the carriageway. The temperature in Lane 3
of a three lane motorway can be up to 3°C lower than Lane 1 because cof the lighter traffic flows.
Without the traffic the temperature difference can be even greater such that an untrafficked hard
shoulder can be up to 5°C lower than Lane 1; this is particularly evident on concrete carriageways.
Similar temperature differences may be evident on slip roads. .

Where accurate information is available on surface temperature and surface conditions appropriate
brine spread rates may be determined using Table 5.5.2 below. It shows the minimum road surface
temperatures at which freezing will not oceur for brine spread rates of 20g/m? ang 40g/m”. It should be
noted that the accuracy of spread, when using pre-wet spreaders for brine spreading, reduces when
treating two lanes and the table accounts for this.

Table 5.5.2 Effectiveness of brine treatments

Water Film Lane(s} Spread and Nominal Brine Spread Rate

Thickness 1 et | ey [ 2 argiign’
mm .
(mm) Minimum road surface temperature at which freezing will not oceur (*C)

- - | - (7
il i - -

The water film thicknesses in Table 5.5.2 apply when a road is lightly trafficked. If there Is no traffic, the
water film thickness may be higher in frost conditions and after rainfall. A doubling of the water film
thickness will approximately halve the minimum road surface temperatures shown above. However, if
more water is present solid de-icers from previous treatments are more likely to dissolve to work with
the brine to help prevent ice formation. Where accurate information is not available, espedcially if ice
formation is suspected, it is recommended that top-up treatments are made at the maximum spread rate
that can be achieved with pre-wet spreaders, namely 40g/m? for one-lane spreading and 20g/m? for two-
lane spreading.

Brine Storage’

Brine may be obtained and delivered pre-mixed from suppliers and stored in an appropriate tank or
manufactured on site using a saturator or salt station. The use of a pure white salt (typically greater
than 98.5% NaCl, e.g. marine salt) within saturators is recommended. The optimum, and recommendad
maximum, concentration for sodium chioride brine is 23% Lower concentrations In excess of 20% are
acceptabie for pre-wefting treatments. To avoid variations in concentration due to stratification in the
storage tanks the solution shouild be mixed thoroughly. Service Providers are recommended to drain
and flush the brine tanks on spreading vehicles to prevent segregation and crystaliisation, which may
occur if tanks are [aft full for some fima.

itis prudent to make regular checks of brine concentration, for example by checking the density of the
solution calculated by simple weighing of a known volume or by using a measurement instrument
{salinity refractometer or salt hydrometer) to give a specific gravily, to ensure the concentration is as
required. For a concentration of 23% the density at 15°C will be 1176 kg/m® (or specific gravity of
1178). Slight adjustments are required for densities measured at temperatures other than 15°C.

Pre-wetted salt

Pre-wetted sait is accomplished by wetting dry salt (at a ratio of 30% pre-wetting agent to 70% dry salt,
by weight) before application to the road surface. The pre-wetting agent Is usually a solution of Sodium
Chioride although a solution of Calcium Chloride (CaCl,) may be an shtemative for extreme
temperatures (see below),
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Alternative Anti-icing/De-icing Materials

Alternative anti-icing/de-icing materials are usually more expensive than salt. It is anticipated that any
use of an aiternative anti-icing/de-icing material will be restricted to isolated, specific circumstances (e.g.
structures susceptible to corrosion) or when salt treatment are not fully effective (e.g, during extreme
cold conditions — see Appendix B.5). Altemative anti-icing/de-icing materials that may be considered are
summarised in the table below. '

National Winter Service Research Group (NWSRG) have developed guldance for the use of alternative
freatments in extreme cold. Pertinent parts of that guide have been included within the Severe Weather
Plan for ease of reference including treatment matrices for spreading materials in conjunction with rock

salt. (see 5.1.2, 5.1 3, 5.1.4 and 5.1.5)

Environmental Effects

Matenat Cost* }{ Action/Effectiveness Health & Safety
Calcium X20 Effective down to -31°C,” | Corrosive to steel and aluminium, | Potential irritant to skin eyes and
Chloride ' bt can leave oily respiratory ract
) A Damaging to vegetation
(Solid or residue resulting in Special storage reguirements dus its
Solution) siippery surfaces. hygroscopic nature
Magnssium X20 Effectiva down to -15°C | Potentialty damaging to concrete. | Potential irritant to skin ayes and
Chiloride Damaging 1o etation. respiratory tract .
{Soiid or a0 SO NSEES .
Solution) .
Calgium x50 Effective down to -9°C, Effectively non-colrosive Gloves and eye protection are
Magnesium but less eﬁec_tive than compared to salt : recommendad
Acetate salt below -5°C and Relatively environmentatly benig
(Sorid) reguires a greater .
application rate.
Potassium X20 Effective down to -15°C | Moderatsly corrosive to Ovarexposure may cause skin or e
Ve
Formate galvanised steel, irvitation or skin rash
{Solution) Slightly fower Biological Oxygen
Demand (BOD) than acetates less
harmful to groundwater than salt
Propylene X40 Effective down to ~15°C | Moderatsly corrosive to -Ensure adeguate ventilation; avoid
Glycal May have siight adverse | Salvanised steal. breathing vapour, fmist or gas; avoid
{Solution), effect on skidding High BOD and Chemicat Oxygen | contact with eyes, skin and clothing;
' resistanca Demand (COD) can be damaging | and wash afier handling
to water systems .
Potassiurm xz20 Immediate action Effectively non-comosive Gloves and eye protection are
Acetate Effective for up to 48 compared to sakt recommended
{Solution} hours to - 15°C in Safe to aquatic life Solutions are safe to handle
i suitable weather Biox dable
conditions degra
Urea X258 Requlres agitation by Nor-aggressive, but may pmduce Ventllation, due to ammonia
{Solid) traffi ammonia and carbon dioxide. Safe to handle but the pellets break
Effectiveness: m“""";: s toxc 1o aquatio “fet- into powder eastly which becomes
10% solufion to -3°C monia further decomposes 1o | very glippery dus to its high
nitrate which, promotes growth of hygroscopic nature,
26% solution to -7°C vegetation, ai:d creates an oxygen
Little worthwhile effect | demand. Face mask;;;’nd eye protection are
recornm
below -7°C and Urea solutions may be detrimental S .
ineffective below - to stesl, plastics and concrete in When heated to melting (i.e. fires)
150 some circumstances, _urs.;as t::I:zc:on'u;u:ses to form toxic
5 X
Remains effective for up | Vehicles should not be left full of | oo roes
to 12 hours In fair urea for any length of time, and Only trained fire fighters, properly
weather but repeat thoroughly washed down after equipped with breathing apparatus
applications need to be use. should attemnpt to deal with fires In
mora frequent in rain or . urea stores. Local fire fighting
strong winds. services should be Informed of uroa
stock sites.

*Approximate cost compared {0 rock salt

The use of urea on the Network has generally been phased out due to the associated safety and environmental
considerations. However, urea dampened sharp sand may be considered for use in the avent of a salt crisis, If sand
ks used the treated section should be swept and the drainage gullies emptiad, as soon as reasonably practicable.
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B.5 SPECIAL CONSIDERATIONS

Network Features or surfacing that have a thermal response that is very different to the majority of the
road network may require special conslderation with regard to Winter Service. In addition, certain
weather conditions require special consideration. This annex highlights some Network Features and the
effects of various weather conditions on Winter Servica treatments which Service Providers should be

mindful of.
Network Features
Negatively textured surface courses

Camiageways with negatively textured surface courses require special consideration with regard to
residual salt, as much of the salt is retained in the volds ‘negative texture’. The brine trapped in the
pavement voids is réflant upon the action of tyres over the surface to withdraw it to the road surface

which is influenced by traffic levels. On a heavily-trafficked carriageway, a reasonable degree of

residual sait will be “plucked” out so as to remain £ urface of the carriage to combat

the formation of ice. On lightiy-trafficked carriageways the brine is retained in the voids.

Operational experience has indicated that negatively textured surface courses do not benefit from an
increase in dosage above that required for hot rolled asphalt. Negatively textured courses should be
{reated with caution and residual materiat shouid not be relied upon to provide protection.

Porous asphalt

Porous asphalt has different thermal characteristics, meaning it cools more rapidly and warms siower,
than dense surfacing. Compared with that of dense road surfaces it will typically fall below freezing
point an average of half an hour earlier and rise above freezing point an average of an hour later. In
extreme weather conditions (little winds, clear skies) the surface temperature is about 1°C lower than
that of comparable dense surfacing.

For heavily trafficked roads the behaviour of porous asphalt surfacing barely differs from that of dense
road surfaces. At low traffic intensities the loss of thawing agent into the voids of porous asphait results
in a greater likelihood of freezing of light precipitation (condensation, freezing fog} and greater quantities
of treatment material being required to freat heavy precipitation. Target spread rates for porous asphalt
are recommended to be plus 25% of the selected freatment.

Care needs to be taken at interfaces between porous asphalt and dense road surfacings because the
horizontal transport of the treatment material is limited from the porous asphait. The initial length of
dense surfacing can have a reduced amount of treatment material as a consequence.

Poorly drained areas with the potential to re-freeze

Particular attention should be paid to lengths of road that are known to be susceptible to ‘run-off water
from verges or central reserves and at joints between porous end impermeable surfacing. Efforts
should be focusset on addressing the drainage problems, given very significant quantities of salt are
required to prevent ponded water from freezing. Although the road itself may be dry, accumulations of
snow may melt then run onto the road and re-freeze,

Similarly, care should also be taken when considering stockpiling show adjacent to solid vertical
barriers. There is the risk of melt water running across the carriageway with the possibility of it re-
freezing. '

Solid Vertical Barriers

The presence of solid vertical barriers (SVBs) can present operational difficulties to snow ploughing
which will potentially result in snow being stacked on lanes adjacent to them. The Service Provider
should consider whether any lanes may need to be abandoned during heavy snow whilst keeping the
maximum number of lanes available to traffic and mainfalning access and egress. Stacked snow should
be removed at the eariiest opportunity. ’

Issue: [Final version] Revision: [0] Date: [08/10/13] Page B.5-1



Traffic calminy features

Caution should be exercised when planning ploughing operations in the vicinity of traffic calming
features. The range of traffic calming measures that may be of concem to -plotzghing operations include:
» Speed cushions

. Tﬁo-way chicanes

« Central refuges

« Traffic islands

+ Road narrowing

+ QOver-run areas

. Rt:lmbie strips

Low Temperature / Low Humidity Vulnerable sites

The location of vulnerable sites should be plotted on a map of the Area Network using data compiled of
past incidents and / or ather network intelligence and the associatad location, where the conditions were
considered e confributing factor to the incident. Information comprising the following elements should
be recorded for each site:

» Site location (slip road, main carriageway, sharp bend)

» Accident record (highlighting weather related evenis)

« Surfacing type and condition

« Climatic, geographical or other features which may affect the temperature relative to the
surroundings or the performance of the anti~icing agent (e.g. the site is sheitered, in a holiow, Narth
facing, elevated, shaded by trees, in a cuting, has a high cross fall, low traffic volumes, lanes that
are not trafficked for parts of the day)

« Spreading route length affected

Weather Conditions

Saiting During and After Forecasted Showers When RSTs are Forecasted below +1°C (Wet
sleet/snow & rain)

Wet Sleat/znow
Precautionary treat as per the Treatment Matrix

For the duration of these showers either a DS will be in the NCC or a SWD wifl be in operation, the
DS/DM will monitor the precipitation radar and liaise regularly with the Forecast provider for a full
understanding of the possible intensity and duration of the precipitation.

For the duration of these showers spreaders will remain out and treating the network until the showers
have ceased.

For the duration of these showers spreader drivers will be contacted by the NCC/DS regularly for a
report on road conditions.

Any reports of wet sleet/snow must be recorded on the Winter Maintenance & Severe Weather Log or,

REPORTS OF WET SLEET/SNOW MUST BE PASSED TO THE DS who will instruct the appropriate

action (continue salting) to the drivers.

On cessation of the showers the effected network will be treated as per the Treatment Matrix.
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Rain
Freezing rain occurs very rarely but will result in extremely hazardous conditions, it may require roads to
be closed before it arrives — see Section 5.2.3

Normal rain before, during and after precautionary salting will often result in salt being washed off the
carriageway.

Heavy rain prior to salting - may still leave large amounts of water on the carriageway or leave
seepage from verges etc for some time after the showers have ceased, if this is expected carry out the

following:

* DS will closely monitor the precipitation radar, obtain observation reports from 1SUs (if available)
and discuss with the forecast provider to confirm when rain will cease and salting can commence.

* ltis often the case that when RSTs are already low, salting may have to commence bafore the rain
has compistely stopped so that routes can be treated as much as possible before the RSTs dip
below zero and the formation of ice can occur.

« Drivers must be made aware of this prior to salting and they must report to the NCC any rain
actlvity, this will be relayed ASAP to the DS, The DS shall instruct the re-salting of routes where

there have been such reports.
Rain during salting - (forecast or not forecast), carry out the foilowing:

Drivers (including ISUs) must report rain activity immediately to the NCC who will relay it to the DS The
DS wilt speak directly to the driver and if. necessary instruct the route be re-salteg depending on
_Intensity of the rain (it is believed that as litle as 2mm per hour is sufficlent to wash sait from the road
surface). Generally anything more than very light drizzie will be a problem, even then there is no
guarantee that the light drizzde will not develop into rain, therefore, the Supervisor must check the
precipitation radar and consult with the forecast provider, a record of this conversation must be kept by
the DS and passed to the NCC for entry onto the Actior Log. i there is any likelihood of sait wash off
then the route must be re-treated., '

Hail

Although an initial hazard, hail falling during daylight hours wili resuit in a lowering of the RST but this
should not be a problem (uniess there are ropeated showars at the same location) as road surface
temperatures should already be above zero (HAWIS data) in which case the drop should be short-lived
and the hail wil soon melt before a spreader can be mobilised. if available a crew should be deployed to
check and confirm road conditions.

However, hail during the night may (in the winter) fall onto RSTs below zero and will therefore remain as
ice for a period of time. In these circumstances resources must be deployed, the RSTs checked on
HAWIS and if RSTs are below zero a spreader deployed to treat at 20gms, '

Cross winds

Cross-winds can affect the distance over which treatment is spread and to compensate it may be
necessary to spread from a lane upwind (if approprate) from that normally chosen. In exceptionally
strong winds, it may be necessary to underiake a second treatment run with the spreader set
asymmetrically Into the wind.

Efféctiveness of Salt after Rain

Spreading salt while the road surface is wet will dilute the brine formed meahing it may not be
sufficiently concentrated to prevent ice forming. Table B.1 below illustrates this showing how much the
freezing point of water can be depressed with an Bglm2 precautionary pre-wetted salt treatment for
various water film thicknesses )
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Table B.1 Effect of 8g/m’” Pre-Wetted Sait Treatment on Freezing Foint

WATER FILM THICKNESS (mm) FREEZING POINT
ISurface Condition] {*C}
@2, Dy / damp — well trafficked] -4.7

ot - well traffickad] 29
et — lightly trafficked] . 20

Treatments should be delayed as long as practically possible after rainfall to enable trafficking to
disperse surface water, which it can quickly do after rainfall ceases especially on well drained surfaces,
so spray is minimal. If freezing is forecast after heavy rainfall, where trafficking cannot significantly
reduce the water at the road surface successive treatments should be conducted.

The definitions of what constitutes a wet or damp road for Winter Service ére:

» awet road is one where minimal spray is evident and there is no water flowing across the surface

» & damp road is one where water is present that-clearly darkens the road surface, but there is no
spray or water flowing across the surface

Re-treatments should be considered after rainfalt given salt can be washed from the road, reducing any
residual salt effect,

Freezing Rain

EM will give special consideration to the treatments required before during and after freezing rain and
rain falfing on extremely cold surfaces.

Freezing rain in this country is a rare, but exceptionally dangerous phenomenon, it occurs when rain
falls through a layer of very cold air, where it becomes super cooled {remaining a liguid below the usual
freezing temperature). The rain freezes immediately on contact with a surface forming “black ice”. The
black ice can bulld up very quickly completely covering the road surface (since freezing on contact does
not allow run-off). Service Providers should ensure their Forecast Provider use the term “freezing rain”
for such super cooled rain, rather than to describe cold rain falling on frozen surfaces - afthough such
cold rain can result in rapid icing (especially when surfaces are extremely cold), pre-treatments provide
for a more effective treatment for that condition.

Freezing rain usually coccurs along the line of an incoming warm front. If possibie, to ensure maximum
effectiveness of the salt, the advance treaiment should be made in the same direction and immediately
in advance of the weather front. Use should be made of weather radar where avallable, to help
dstermine the timing of treaiment. Consideration should be given to stationing vehicles at the point on
the route where the weather front will first hit in order that timely treatments can be undertaken. Al
locations within Area 1 are vulnerable to the effacts of these two severe weather events and clearly
should they occur during the AM or PM peak periods their sffects would be significant. )

Timing of spreading in accordance with the Treatment Matrix guide is paramount. Initial communications
between the DS, DM and forecast provider to closely monitor incoming weather through radar images
must be implemented as soon as freezing raln conditions are considered 2 possibility. This must be
backed up by feedback from staff at the scene e.g. works crews, spreader drivers etc feeding back live
weather conditions to make optimum decisions on spreading times. The DM will narmally take the lead
in managing freezing rain operations. When freezing rain is anticipated the DS will advise the NCC of

the following:

~ Proposed treatment in accordance with the Treatment Matrix Guides, including anticipated start
times

» Areas likely fo be affected, route cards, road sections, beginning and direction of travel of
weather front (this may affect start point and routs for optimum timing of treatment)

» Assistance required from Devon and Cornwall Police in accordance with any agreed protocols
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Measures for dealing with the conditions fall into three main areas: advance planning, operational
arrangements and hazard mitigation.

Advance planning

Risk assessments must be undertaken by Service Providers fo ensure the practices expected of
operatives and other members of staff on the Area Network in such conditions are adequately
recognised.

Operational arrangements
Specific measures that shouid be considered by the Service Provider include:

1. A Severe Weather Desk/Silver Command should be established in advance of the anticipated
freezing rain or rain falling on extremely cold surfaces. For a particularly widespread or severe
forecast it may be necessary to establish a Gold Command Contact with the Police, RCC/
Traffic Officer Service, adjoining service providers and focal authoritles is to be made to inform
them of the proposed action.

2. Prior to the arrival of the rain a pre-treatment is to be made in the same manner as would be
made prior fo 'snow faliing. Where road surfaces are extremely cold, and salt may not provide
for an effective treatment, altemative treatment materiats should be considered.

3. Constant monitoring of the situation is to be made and an additional treatment is to bs carried
out immediately the rain commences and continued, subject to the Service Provider's risk
assessment confirming that the risk level of staff operating be tolerated, untit such time that the
rain has ceased or the temperature of the road has risen above freezing,

4. Freezing rain usually occurs along the line of an incoming warm front. if possible, to ensure
maximum effectiveness of the salt or alierative ireatment materlal as appropriate, the advance
freatment should be made in the same direction and immediately in advance of the weather
front. Use should be made of weather radar where available to help determine the time of
treatment. ‘Consideration should be given to positioning vehicles on the point of the route where
the weather front will first hit in order that timely treatments can be undertaken

§. Some treatment material will inevitably be lost during and following treatment and therefore
careful consideration needs to be given to the requirement for continued successive freatments.

Hazard mitigation

Informing road users of the hazard is paramount and Service Providers should implement proactive
measures for example closing the road as the rain arrives and holding the traffic (rather than diverting}
untll such time as it 1s deemed safe to proceed. Such considerations will need to be made on a case by
case basis taking into account local circumstances.

Under instruction from the DM or DS the NCC contact the RCC and reguest the activation of the
permanent VMS on the M5, A38 and A30 to show the approved message {see below). The NCC will
also activate the most appropriate Area 1 mobile VMS with the same message.

The existing established procedures for requesting VMS settings to be made should be foliowed well in
advance. This will include advising the RCC where and when messages are required, what message is
to be sét and advising when the message may be cleared,

The mast appropriate for use in these circumstances, defined in the “Policy and procedures for the use
of variable message signs by the Regional Contral Cenires” are:

~ This message must only be used when an incidence of ice un the cartiageway,
Nn J5 J* which presents a significant road safety hazard due to slippery conditions
RISK OF ICE combined with lack of road surface treatment, is confirmed between two
Junctions upon the named road, e.g. freezing rain.

This message must only be used when a seciion of carriageway(s) is subject to
RISK OF ICE weather conditions that are known to form ice, e.g. a wet surface combinad with
SLOW DOWN freezing temperatures, and it has not bean possibie to re-treat said carriageway
(post rain washing original treatment away) in lime fo prevent ice forming.
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It should be noted that the previcusly recommended ‘SKID RISK SLOW DOWN' message is not a
weather related message and therefore should not be used to advise of freezing rain or ice.

National Incident Liaison Officer (NILO} andfor the Highways Agency Press Officer should be contacted
in order that the local media can be advised as necessary.

Where available use of variable mandatory speed limits should be considered. This wil require
arrangements and protocols to be established with the appropriate Police Control office or RCC as part
of the advance planning procedures,

Consideration should be given to the use of rolling blocks and convoy arrangements to either hold or
slow traffic down both just prior and during the event. This will require arrangements and protocols to be
established with the appropriate Police authorities or RCC as part of the advance planning procedures.

Low Temperature combined with Low Humidity Gonditions

Such conditions may oceur at any time during the winter period though are most likely to oceur in
December and January at about the fime of the winter solstice. Although not such a problem for pre-
wetted salt treastments spreading dry salt can be of limited effectiveness in preventing the formation of
ice when low temperatures and low humidity conditions combine. This is because dry salt requires
moisture to “activate’ the dissolution.process, and the formation of brine from dry salt takes increasingly
lenger as temperatures fall below -5°C. The effectiveness of sait decreases as temperatures fall and
effective treatments may not be guaranteed with salt towards the lower end of the temperature band.
The use of alternative treatment materials must be considerad when spreading at (the lower of air or
road surface) temperatures below -7°C or below -5°C in low humidity conditions (relative humidity
<80%). Under low temperature and low humidity conditions it s important to ensure the anti-icing agent
is wetted so that it will adhere to the road surface and be able to enter into solution even in the event
that moisture is not available from the road surface or the aimosphere.

if low humidity is considered a high risk to brine formulation, Service Providers should consider
supplementary measures on previously treated routes to increase the molsture content at the road
surface. Such measures may include the:

» . Application of additional brine solution {max 23% salt solution) through a dedicated liquid sprayer or
a brine-only treatment using a pre-wet vehicle. Arangements with adjacent areas can be considered
for those areas that do not have pre-wet vehiclas.

« Provision of an additional preventative treatment eartier in the day than standard treatment times to
utilise the generally higher humidity levels, higher temperatures and increased traffic flows. {Note
that additional treatments should not replace standard pre-wet / dry salt treatments).

« Use of altemative anti-icing / de-icing materials such as potassium acetate or pre-wet salt with a
calcium chloride brine rather than sodium chloride brine.

Sustained low temperatures

Salt Is generally effective at preventing the formation of ice during sustained low temperatures, provided
it has time to form a brine, which is helped where traffic is reasonably heavy. The time taken to form a
brine becomes increasingly lengthy as temperatures fall and can be a significant time for extreme cold
temperatures. As a result, salt becomes less effective at preventing the formation of ice during extreme
cold with there being a point when alternative treatments must be considered and be available for use,
There is no definitive temperature at which salt becomes ineffective, as it is dependant upon the
dissolution process and therefore local conditions, e.g. time available to form brine, available moisture
and traffic tevels, though the National Winter Service Research Group (NWSRG) consider alternative
treatment materials may be justified when temperatures falt to minus 7°C or below.

NWERG have developed guidance for the use of alternative treatments in extreme cold. Pertinent parts
of that guide have been included within the Severe Weather Plan for ease of reference inctuding
treatment matrices for spreading materials in conjunction with rock saft. (see 5.1.2, 5.1.3, 5.1.4 and

5.1.5)

Issue; [Final version] Revision: [0] Date: [08/10/13] Page B.5-6



Snow drifts and build-up of snow

Heavy snowfall, drifting and ploughing operations may result in a build up of snow in the carriageway
and hard shoulders. If snow depths reach 120mm or when tackling drifts, or when working on gradients,
it may be preferable to plough without spreading, since the waight of the treatment load will aid vehicle
traction. Snow blowers are particularly suited to the clearance of blockages and for the removal of
accumulations from the hard shoulder and carriageway where snow may be safely directed onto the
verge (or possibly a wide central reservation).

Ploughing or snow blowing is not practical in bullt up areas given the snow is ploughed or thrown fo
aside respectively. Repeated applications of de-icer can remove heavy accumulations, but this type of
treatment Is not recommended as it is likely to provide an unacceptable surface for traffic. In such
situations, consideration should be given to the use of a snow blower with the snow being directed into
an  accompanying lorry, followed as soon as possible by salt spreading.
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B.6 TREATMENT OPTIONS/TECHNIQUES

This annex provides instructions and guidance on treatment techniques and refers to precautionary
treatment, treatment of seitled snowfice and treatment of footways and cycle tracks. To be most
effective, precautionary treatment should be applied before ice forms or snow setles on the road.

Techniques for Precautionary Treatments

Dry salt used to prevent ice or frost formation must first form a solution {brine) to bacome effective,
resulting in a time lag following spreading. Therefore, pre-wetted salting is the Highways Agency's
preferred precautionary freatment.

A decision to treat will depend upon many factors generally if road surface temperatures are predicted
to fall below plus 1°C a precautionary treatment should normally take place unless:

« no moisture is on or is expected to be on the road; or
« there is sufficient residual salt on the road to deal with the expected condifions.
Opportunities to conserve salt may be realised on marginal nights, by considering:

» the introduction of patrols to direct focused treatment or

+ delaying the decision to treat until there is greater certainty of need, other potential impacts, e.g. rain,
are better known, whilst ensuring sufficient time is allowed to treat prior to ice formats or snow
sefties.

"« 'Standby in depot’,

Selective treatment of parts of a route may be considered provided the Service Provider complies with
the Technical Requirement. Identification of problematic areas can be informed by route based
forecasting or thermal mapping to ensure these areas are treated appropriately.

For forecasts of significant accumulations of snow it is essential that sufficient treatment is applied
before the snow starts fo stick to the road as the treatment will melf the initial snowfall and provide a
debonding surface beneath subsequent snow making the work of snowploughs much easier.

Due consideration should be given to traffic conditions and the timing of Winter Service operations.
Wherever possible without defriment to the effectiveness of treatment, precautionary treatment should
be underiaken in off-peak periods when disruption to traffic and to proper distribution of the treatmsnt
agents will be minimised. f precautionary treatment in heavy traffic is unavoidable it may be necessary
to seek assistance from the Police, Traffic Officer Service and RCC (including motorway matrix signals
and variable message signs) or to consider treatment in two runs (to ensure proper distribution of the
anti-icing/de-icing agents).

To be effective, anti-icing/de-icing agents should be spread evenly and at rates that suit the prevailing or
expectad conditions. Care should be taken to ensure spread widths are neither too wide nor too narrow.
The treatment should be carried out using automafic machines, the controls of which should be
calibrated and clearly marked for distinct rates of spread, up to a maximum of 40g/m?. Higher spread
rates are urinecessary, wasteful and environmentally harmful and should be avoided. - ’

Care should be taken at road works so that, in addition to areas currently being trafficked, all other
areas fikely to be opened fo traffic are treated. Traffic management equipment, including cones and
cylinders, may disrupt distribution of anti-icing/de-icing agents. Contra-flow systems should be treated in
both directions.

Top up precautionary treatments

Brine is effective immediately after spreading and unlike solid de-icers can reduce the risk of ice
formation without the need for trafficking. Therefore, brine may be considered for an additional top-up
treatment, to help activate soiid de-icers, for arsas with little or no traffic such as lightly trafficked siip

roads,
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Although pre-wet spreaders are able to spread brine this may require modification of the current
software to bypass the solid de-icer distribution on some vehicles. Service Providers shouid contact the
spreader manufacturer for instructions on how to set up pre-wet spreaders to spread brine with solid de-
icer in the hopper.

Two lane slip roads may be spread with brine asymmetrically to the right, i.e. driving in Lane 1 and
spreading to Lanes 1 and 2. A one lane slip road may be spread with brine by driving in the lane to be

freated. In both cases, the standard spinner setlings for pre-wetted salting one lane symmetrically or
two lanes asymmetrically to the right can be used. Tests have shown that it is not possible to spread
brine asymmetrically to the left, i.e. to a hard shoulder from Lane 1, with the standard setiings for pre-

wetted salting.

If brine freatments replace, rather than supplement, pre-wetted freatments the salt concentration of the
brine has a greater influence on the amount of salt on the carriageway. This is because pre-wet
comprises a 70:30 ratio of dry salt: brine therefore; the dry salt component is the major contributor to the
salt on the camiageway. For a brine only treatment a brine concentration of 20% mieans the amount of
salt on the carmageway is reduced by 13%, compared to spreading a brine concentration of 23%. It is
thus recommended that brine of the 23% optimum concentration is used for brine-only treatments.

The ability of the pre-wat spreaders to spread brine, without modification to the spinner, is limited by the
capacity of their brine pump meaning a maximum spread rate of approximately 40g/m” to a single 3.6m
wide lane or 2(}glm2 to two lanes of fotal width 7.2m. Assuming a brine concentration of 23%, this
equates to a nominal dry salt spread rate of 9.2g/m? and 4. 6g/m?, respectively,

Treatment of Snow and Ice

The effectiveness of treatments of snow and ice on the paved areas can be significantly affected by the
method of application of the treatment. The following advice covers the operational techniques for
removing snow and ice from paved areas. The techniques include:

= snow ploughing
» snow blowing

in addition, snow fences can be located to prevent snow drifting on to the cariageway and snow gates
utilised to close a road when it is impassable due to snow.

During snow clearance operations, any build-up of snow across rall, bridges, gateways and along
fences should be promplly removed and measures taken to avoid further build up. Fhroughout any
operation to remove snow and ice, pericdic situation reports should be provided for the Service
Manager and road users. )

Itis important to continually monitor the air temperature during clearing and, as the temperature drops,
spread rates should be increased, up to 40g/m? if necessary. Aithough current vehicle mounted infrared
thermometers offer reasonably high accuracy levels Hoad Weather Information Systems or
thermometers at suitable open sites in compounds, or similar systems are generally praferred.

The density of fresh untrafficked snow is about one-tenth of that of ice and the action of traffic assists in
the process of melting and dispersal. However, even light snowfalls may call for ploughing where local
drifting has occurred, or where snow has not been dispersed by traffic. This may ocour where the traffic
is reluctant to use lanes 2 or 3, or at night when traffic flows are light. During prolonged falls of Snow,
plousghing should be continuous fo prevent buiid-up.

Particular attention should be paid to lengths of road that are known to be susceptible to ‘run-off water.
from verges or central reserves. Although the road Itself may be dry, accumulations of snow may melt,
run onto the road and then re-freeze.

Snow ploughing

The Service Provider should commence snow ploughing operations early enough to ensure
snow accumulations do not exceed 10mm in any lane. If road surface temperatures are at or
forecast to fall below 1°C the initial pass of the ptough should be supplemented by salt spread at
up to 20g/m’ to prevent the compaction of any remaining snow and to aid dispersal by traffic and
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subsequent ploughing. Otherwise ploughing without continuous saiting may be considered and
after an area wide treatment drivers may be Instructed to salt as and when required {spot
salting).

The. ploughs provided by the Highways Agency are designed to operate at zero height setting. The
Service Provider must ensure plough heights are set in accordance with the manufacturers
recommendations. Care must be taken to avoid damage to road surfaces, road studs, roadside furniture
and structures. At road works, fraffic management equipment must not be disrupted.

If snow depths reach 120mm or when tackling drifts, or when working on gradients, it may be preferable
to plough without spreading, since the weight of the treatment load will aid vehicle traction, When
conditions permit, spreading shouid be resumed. Use of a snow blower may also be considered for the
removal of deep snow.

Ploughing or snow blowing is not practical in built up areas. Repeated applications of de-lcer can
remove heavy accumulahons, but this type of treatment is not recommendad as it is likely to provide an
unacceptable surface for traffic. In such situations, consideration should be given to the use of a snow
blower with the snow being directed into an accompanying lorry, followed as soon as possible by salt
spreading.

The formation of hard packed snow and ice should be a rare occurrence if the performance
requirements are achieved. If it does occur, provided it is no more than 20mm thick and the air
temperature is above minus 5°C, removal is possible by using successive treatments of salt at rates
given in the Treatment Matrix Guide.

NWSRG have developed guidance for the use of alternative freatments in-axtreme cold, this includes
guidance on how these may be used clear hard packed snow and ice. See NWSRG's Practical Guide

for Winter Service Delivery.

Great care must be taken as the use of de-icing agents on snow or ice can produce an uneven and
slippery surface. If there is any danger that the surface will become unacceptably siippery as a result of
using de-icing agents, then the addition of abrasives should be considered. Application of the nitial
treatment technique should be resumed as soon as possible since abrasives contribute little to the
removal of snowlice and may block drains and gullies upon thawing. Abrasives should not be used on
structures where thers is any danger of biockage fo drains. If abrasives are used the treated section
should be swept and drainage gullies emptied as soon as reasonably practicable.

The technique used for multi-lane carriageways should be 'clearance by lane'.

In prolonged, heavy snowfall the priority will be to maintain lanes open in accordance with the red amber
green performance requirements. In the majority of cases this will be the more heavily trafficked left
hand lane (lane 1) and the first operation will be to plough snow from iane 1 to the hard shoulder, with
clearance of other lanes continuing as conditions improve.

-An alternative technigue for a 3 lane carriageway with hard shoulders, particularly surted to echelon
ploughing (2 or more vehicles moving in the same direction, one behind the other, in different tanes), 1s
clearance in the following sequence:

« First: plough lane 2 snow to lane 1

+ Second: piough lane 1 to hard shouider

« Third: plough fane 3 snow to central reserve

« Fourth. plough hard shoulder snow to verge.

More than 2 lanes ploughed onto the central reserve could be hazardous to trafiic by inviting drifting and
melt water problems later When clearing 4 or more lane camriageways conslideration should be given to
abandoning the outermost fane(s) rather than creating problems of excess snow on the central reserve.

irregular windrows caused by ploughing passes, especially those that weave from one lane to another,
are dangerous. as they may tempt drivers to overtake by squeezing into the partly cleared lane. Lanes
should be compietely cleared, and the windrows of snow remaining should form a smooth and
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continuous line without sudden encroachments into the cleared path. On motorways, windrows can be
left on hard shoulders, but there should be intermittent clearings to provide refuge for broken down or
abandoned vehicies, and these should be cleared as soon as lanes 1, 2, and 3 are cleared and should
not be left indefinitely.

Under no circumstances should windrows be created across off and on slip roads where they
divergefconverge with the main cariageway.

Speeds of ploughing vehicles should be reguiated, particularly at features such as underbridges, where
snow could be thrown over the bridge parapet, and adjacent to the central ressrve, where snow could
be pushed into the opposing camiageway.

The objective is to clear all ianes and hard shoulders as soon as conditions permit. Clearance work
should therefore proceed continuously, since a pause during a snowfall could lead to a build-up, which
would take a disproportionately long ime to clear. Packed snow, glazed by the wind, can be particularly
difficult to remove,

Where clearing single carriageway roads, particularly those which have more than two lanes,. snow
clearing operations shotild be camied out 50 as to avoid any build up of snow in the centre of the road.

Following normal snow clearing efforts carried out during snow fall, echealon ploughing to the left whilst
spreading salt is an option to clear snow from those lanes sacrificed at cessation of snowfall providing
sufficient resources can be made available. This wilf provide, when combined with a rolling road block, a
relatively rapid method of removing the stored snow. Service Providers should consider the training of

operatives in echelon ploughing.

A phased approach may be required for 4 or more lane camiageways. Resources may need to be
diverted from other areas of the Network where clearance work is complete or considered g lower
priority In order to undertake such echelon ploughing.

Assistance must be sought from Traffic Officers or the Police to provide a rolling block when cleating
snow from lanes which have baen abandoned during heavy snow fall,

When ploughing, moforway warning signals can be displayed, so lisison with the RCC is essential. It is
not always possible to keep these signals free of snow, but every effort should be made fo advise
motorists of the snowploughing vehicles ahead. Suitable advance warnings must be posted to inform
motorists if lanes are not available for use. Variable Message Signs or Mobile Variable Message Signs

should be utilised.

Special consideration needs fo be given to ploughing in areas of contra-flow or other temporary traffic
management where normal techniques and squipment may not be suitable.

Snow Blowing

Heavy snowfall, drifting and. ploughing operations may result in a build up of snow in the carriageway
and hard shoulders. Snow blowers are particularly suited to the clearance of blockages and to the
removal of accumulations from the hard shoulder and carriageway where snow may be safely directed
onto the verge {or possibly a wide central reservation).
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