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NOTES

SAFETY HEALTH AND ENVIRONMENTAL
INFORMATION

IN ADDITION TO THE HAZARDS / RISKS NORMALLY ASSOCIATED
WITH THE TYPES OF WORK DETAILED ON THIS DRAWING, NOTE
THE FOLLOWING RISKS AND INFORMATION.

RISKS LISTED HERE ARE NOT EXHAUSTIVE. REFER TO CDM RISK
ASSESSMENT REGISTER No.
(insert number here!)

CONSTRUCTION
INSERTA  CONTAMINATED LAND
REF
NUMBER!!!
INSERTA  WORKING IN CLOSE PROXIMITY TO RAILWAY LINE
REF
NUMBER!!!
INSERTA  DISTURBING OR STRIKING EXISTING UTILITIES
REF INCLUDING LIVE UNCHARTED SERVICES
NUMBER!!!
INSERTA  HIGH WATER TABLE. RISK OF FLOODING AND SLOPE
REF STABILITY.
NUMBER!!!
DEMOLITION

NO UNUSUAL HAZARDS / RISK

FOR INFORMATION RELATING TO USE, CLEANING AND
MAINTENANCE SEE THE HEALTH AND SAFETY FILE.

IT IS ASSUMED THAT ALL WORKS WILL BE CARRIED OUT BY A
COMPETENT CONTRACTOR WORKING, WHERE APPROPRIATE, TO
AN APPROVED METHOD STATEMENT.

REV|DRN| AMENDMENT DATE
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Highways Agency

The Cube

198 Wharfside Street
Mr A Law, Birmingham B1 1RN

Warwizkshire County Council
Direct Line: 0121 687 8215

By Email
27 March 2014

Dear Mr Law,

A46/A425 Stanks Grade Separated Roundabout and Corridor Improvements
A46/A452 Thickthorn Grade Separated Roundabout and Corridor Improvements

Further to recent discussions | would like to confirm the Highways Agency's support for the
above schemes.

These improvements are required in order to address congestion issues on the Warwickshire
County Council highway network which resuit in significant and regular queue propagation
onto the Highways Agency network (A46) causing serious safety concerns.

Yours sincerely,

Neil Hansen Asset Manager
NDD Midlands Asset Development
Email address: neil.hansen@highways.gsi.gov.uk



Chris Elliott
Chief Executive

Warwick District Council, Riverside House
Milverton Hill, Royal Leamington Spa, CV32 5HZ

Mr Roger Newham

ﬁa;W‘CkShge County Council direct line: 01926 456000
shire t L oon switchboard: 01926 410410
Warwick fax: 01926 456026
CV34 4RL email: chris.elliott@warwickdc.gov.uk
web: www.warwickdc.gov.uk
our ref:CE/GSH

your ref:

27" March 2014
Dear Roger

Proposals for the A46/A425 Stanks Grade Separated Roundabout and Corridor
Improvements and the A46/A452 Thickthorn Grade Separated Roundabout
and Corridor Improvements in the Coventry and Warwickshire SEP

I would like to confirm this Council’s support for the two highway schemes identified
above as part of the Coventry and Warwickshire SEP proposals to deliver growth in our

local economy.

As you know this Council’s Local Plan, which is about to be considered as a draft for
submission, contains some ambitious proposals and in global terms, over a 15 year
period, will enable almost 13,000 homes to be built (a growth of over 20%); over 180
hectares of employment land; over 16,000 permanent jobs and almost 10,000
construction jobs, all amounting to a private sector capital investment of circa £4
billion. All of this will contribute significantly to the SEP ambitions, of which this Council

is a key signatory.

As part of this overall package we envisage in the region of £200 million investment in
supporting infrastructure which we hope to realise this through a mixture of S106, CIL
and other investments. It is from this source that we anticipate the match funding

being derived.

2
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The key to turning our plans into reality is to overcome various barriers to
development. In our area there are a range of constraints in relation to the local
infrastructure, especially transport and in particular the A46 Corridor, which runs
through our District and alongside which are a number of key sites that we anticipate
coming forward to realise the envisaged growth. These two proposals for
improvements to key junctions on the A46 are vitally important to our growth plans

and to those of the SEP and we commend them.

Yours sincerely,

NaP R~ %

Chris Elliott
Chief Executive
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Warwickshire County Council

A425 - Birmingham Road, Stanks Island
Improvements

Feasibility Estimate

Issue and Revision Record:

Rev. Date Originator Checked Approved Description
0 06/03/2014 Ss DRAFT
1 13/03/2014 Ss

28/03/2014



A425 - Birmingham Road

Stanks Island Capacity Improvements

Summary

Section Total Cgr;z:ruction Preliminaries [:"d.'re‘:ts o Client Costs Contin?ency Total Project Cost
(20%) esign (10%) (10%) (40%)

1. Temporary/Enabling Works 413,103.98 82,620.80 41,310.40 41,310.40 231,338.23 809,683.80

2. Site Clearance 37,759.87 7,551.97 3,775.99 3,775.99 21,145.53 74,009.35

3. Fencing and Environmental Barriers 6,361.30 1,272.26 636.13 636.13 3,562.33 12,468.15

4. Safety Fences, Barriers and Guardrails 0.00 0.00 0.00 0.00 0.00 0.00

5. Drainage 113,870.29 22,774.06 11,387.03 11,387.03 63,767.36 223,185.77

6. Earthworks 262,578.99 52,515.80 26,257.90 26,257.90 147,044.23 514,654.82

7. Pavements 399,951.28 79,990.26 39,995.13 39,995.13 223,972.72 783,904.51

8. Kerbs and Footways 63,575.36 12,715.07 6,357.54 6,357.54 35,602.20 124,607.70

9. Traffic Signs (Including Signals) and Road Markings 175,409.81 35,081.96 17,540.98 17,540.98 98,229.49 343,803.22

10. Lighting, Electrical Work and Communications 242,909.03 48,581.81 24,290.90 24,290.90 136,029.06 476,101.69

11. Retaining walls/Structures 0.00 0.00 0.00 0.00 0.00 0.00

12. Landscaping 0.00 0.00 0.00 0.00 0.00 0.00

TOTALS 1,715,519.90 343,103.98 171,551.99 171,551.99 960,691.15 3,362,419.01




A425 - Birmingham Road

Stanks Island Capacity Improvements

Notes, Assumptions and Exclusions

Description

Feasibility estimate capturing the new road and junction improvements around the Stanks Island
and surrounding areas

Drawings & Documents

D1
D2

The following documents have been used in the preparation of this estimate:

9.2-A452-055-001 Rev -
9.2-A452-055-002 Rev -

Assumptions

General

G1 The estimate base date is 1Q14

G2 No allowance has been added for inflation at this moment in time as it is difficult to assess when
the mid point of construction will be at this stage

G3 An uplift factor of 40% has been applied for estimating uncertainty due to the level of design
received

G4 Service diversions/protection - Although difficult to assess at this stage, an allowance of 25% of
the construction cost has been included for costs associated with services.

G5 Allowance for traffic management for 16 weeks (construction duration assumed)

G6 No major earthworks required

G7 The existing road is cold milled (binder and surface course removed) with the existing sub base
and base being suitable for re use

G8 Highway construction - made up of:
- 250mm granular sub base
- 150mm bitumen base
- 60mm bitumen binder
- 40mm bitumen surface

G9 Footway construction - made up of:
- 150mm granular sub base
- 55mm bitumen base
- 25mm bitumen surface

G10 Please see estimate sheet for further notes and assumptions

G11 Footbridge will be a typical steel construction with stairs either side

Exclusions

EX1 Excludes 3rd party compensation costs

EX2 Excludes planning and approval charges

EX3 Costs associated with Statutory Fees (e.g. HMRI, Local Authority, etc.) unless confirmed

EX4 Costs associated with taxes and levies, including VAT

EX5 Costs associated with licences and all associated costs and fees

EX6 Costs associated with changes in legislation and any form of applicable standards

EX7 Costs associated with changes in legislation, regulation and interpretation covering

EX8

Land costs



A425 - Birmingham Road

Stanks Island Capacity Improvements

Ref [Description Quantity Unit Rate Total Comments

1. Temporary/Enabling Works

1.1 [Service diversions/protection (allowance) 1 item £373,103.98| £373,103.98|25% of construction cost

1.2 |Traffic management and diversions 16 weeks £2,500.00 £40,000.00

2. Site Clearance

2.1 |Site Clearance 2650 m2 £3.10 £8,220.30|Areas of new road only

2.2 |Removal of trees (allowance) 5 nr £150.00 £750.00|allowance for 5 nr medium/large trees
2.3 |Removal of kerbs from road and dispose to tip 1585 m £11.46 £18,167.27

2.4 |Removal of existing pedestrian guard rail 100 m £11.00 £1,100.00

assume one every 30m staggered centres

2.5 |Removal of lighting columns (allowance) 26 nr £308.55 £8,022.30|\ here footway alignment is being modified

. . say 20 nr to be removed
2.6 [Removal of signage 1 item £1,500.00 £1,500.00

3. Fencing and Environmental Barriers

3.1 |Pedestrian guard rail (allowance) 100 m £63.61 £6,361.30

4. Safety Fences, Barriers and Guardrails

5. Drainage

5.1 |Carrier drain; 225 dia pipe including granular bed and surround 803 m £79.81 £64,043.51|Allowance to 50% of new kerb length
5.2 |Gullies 27 nr £473.23 £12,777.24|0ne every 30m along new drain length
5.3 |Gully leads 27 m £54.52 £1,471.93

5.4 |Connections 38 nr £185.45 £7,047.06|One to every gully and manhole

5.5 |Manholes 11 nr £1,684.60| £18,530.55|1 every 75m along new drain length
5.6 [Modifications to existing manholes and gullies (allowance) 1 item £10,000.00 £10,000.00

6. Earthworks

6.1 |Excavation of all material 2084 m3 £4.85 £10,109.92

6.2 |Disposal of excavated material - to a tip off site - inert 2092 m3 £22.97 £48,060.37 |assume 75% of total volume
0,

6.3 |Disposal of excavated material - to a tip off site - non-hazardous 697 m3 £190.64 £132,971.62 assume 25%

on areas of existing road which the new
6.4 |Cold milling to footway and highway 7059 m2 £10.12 £71,437.08|r0ad alignment runs through

7. Pavements

7.1 |New highway construction 2516 m2 £70.76| £178,039.71
7.2 |Resurfacing to existing highway 7059 m2 £28.91| £204,061.57
7.3 [New road roundabout (allowance) 255 m2 £70.00 £17,850.00 As per footway construction with

landscapina instead of tarmac

8. Kerbs and Footways

8.1 |New kerbs to road 1605 m £14.98 £24,046.11
8.2 [New footway - surfacing tarmac 621 m2 £29.77 £18,484.69
8.3 [New pedestrian island areas 707 m3 £29.77 £21,044.56|As per footway construction

9. Traffic Signs (Including Signals) and Road Markings

9.1 [Intermittent white line 1318 m £1.46 £1,928.23
9.2 [Solid white lining 144 m £1.41 £202.75
9.3 [Hatching 58 m £1.97 £114.20
9.4 |Road Arrows 41 nr £61.82 £2,534.62
9.5 |Road Lettering 60 nr £60.50 £3,630.00
9.6 [Mods to existing junction (allowance) 4 Junction £40,000.00| £160,000.00|Signalised junctions will be required
9.7 [New traffic sign and posts (allowance) 20 nr £350.00 £7,000.00

10. Lighting, Electrical Work and Communications

say 30m staggered centres based on new

10.1 [New lighting columns 27 nr £1,421.71 £38,386.06 (kerh length
10.2 |Cabling to lighting 6750 m £30.00| £202,500.00|say 250m on average per light
10.3 |Feeder pillar 1 nr £2,022.97 £2,022.97|allowance for 1 nr

11. Retaining walls/Structures

includes allowance for filling to build up the
11.1 |New pedestrian footbridge 50 m2 £3,000.00( £150,000.00approaches to the same level as the road

12. Landscaping

TOTAL CONSTRUCTION COST £1,865,519.90

28/03/2014
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scheme goes live.

Previous experience on

other schemes

the network may not
realised.

or create an additional
scheme increasing
costs.

implemented.
Reputational damage
only

would be implemented.
Reputational damage only

Project Title: A425 Birmingham Road, Stanks Island Improvements —l GOULD
Client: Warwickshire County Council CONATRICTVE EreT—
Risk Review Date: _11th March 2014
EV Total Action, Mitigation & Notes
Risk ID No Date Identified Risk Cause Risk D ipti Risk Ci
g Cost Impact Schedule Impact & Cost Impact Schedule Impact
3 3
2 Justification 2 Justification £62,225.00 R':d"a.i”ag';" Current Control Measures Action Owner | Target Completion Date
£ e
Double-click to Sort | Double-click to Sort Double-click to Sort Double-click to Sort Double-click to Sort - Opt ‘ ML ‘ Pess Opt ‘ ML ‘ Pess - opt ‘ ML ‘ Pess Opt ‘ ML Pess
Probability: Low as have
not identified a cost for it
yet. Small area. Cost
will be in negotiations
Negotiation for land with T?:;:;ss;';ik LTr?r:lh&e V(EVthBlrs‘[‘lJS:s\;\éa;i(V::ZSof There will be some residual 1. Early engagement with British Waterways
11/3/14  Biitish Waterways and | auINng e | ncrease time and cost | 10% #NAME? 5000 | 15000 50,000 20 60 120 risk. Still have to pay some 0 20 60 333 Alan Law | =anY endag vV Alan Law 30/04/2014
Warwick District land may take longer legal team legal costs 2. Explanation of why the scheme is necessary
than anticipated Time: 60 days based on g
past experience of land
negotiation and use of
legal teams
Probability: experience
from other schemes and
there are significant
numbers of trees and
Apply for Natural gzzg[aet; which could be
The scheme includes There is a risk that England licence for Cost: transport newts and Small residual risk left 1. Need to programme work around bird nesting season Mar
tree removal, risk of Environmental surveys  relocation (newt . P o - Sept
(bats and bird nestin may show that there are relocation quite a other relocation costs e.g. Once mitigation actions 2. Complete surveys as early as possible
11/3/14 9 Y d habitat creation 5000 = 10,000 15000 0 80 180 completed the site will be 0 5 5 100 Alan Law Plets surveyt yasp Alan Law 31/07/2014
season Mar-Sept), ponds protected species difficult and long Time: Pessimistic will be cleared, surveys completed 3. Discussion with County Ecologist for advice on best way
(newts), stream nearby, located within scheme  process), time and cost . h ! p to proceed
newts and is dependent and creatures moved
badgers area impact. Tree "
reservation orders on time of year and
p nesting time of birds. ML
- plan ahead and
programme work
accordingly
Work with Highways Time delay. HA may Probability: HA already
Agency on schemes that "
request WCC to engaged and continuation
affect the A46 dual :
carriageway. WCC are Thereis arisk that the - provide other options of process 1. Continue with HA engagement (throughout project
11/3/14 affec(i?\ HX' network Highways Agency may  which would increase Cost: low, design costs 5,000 10,000 15,000 20 40 60 Risk will be mitigated 0 0 0 0 Alan Law lanning) 929 9 proj Alan Law 31/03/2015
9 not approve scheme WCC cost. Could Time: ML - past P 9
therefore they have to . )
. ultimately stop the experience
give approval to
scheme
schemes
Geological surveys not Thereis a risk that there Qi‘:le":?eal Z‘zj(élgR
11/3/14 et cogm leted 4 may be unexpected values (depnswt of the 0 aw 1. Gr vestigations Alan Law 31/05/2014
¥ P ground conditions Y
ground)
Optimistic
is high
ng process in
p time impact
E:;)\:Zzlsmg;pb;if:czn Probability: based on
Cost: Appeal costs previous experience
Requirement for Time: Optimistic - %(:ns; ?T:‘ISC::'S
planning permission. ! Residents would lodge P!
There is a risk that Increased timescales, 3 Residents would lodge
Changes to access and B'ham Road residents time for appeal if Objection, WCC would objection, WCC would write
11/3/14 parking for local may object to changes Jannin peprm\ssion write response and this 0 0 10,000 0 20 60 resJ onseland this would be 0 20 60 833 Alan Law 1. Appropriate consultation Alan Law 31/05/2014
residents (B'ham Rd Y Object 9 planning p would be accepted. ML P
e proposed in scheme required . accepted. ML as for Opt but
properties). Specifically as for Opt but committee committee needs to visit site
feed road onto B'ham Rd needs to visit site and go
through additional cycle and go through additional
Pessimistic - appeal . cycle. Pessimistic - appeal
Probability: Low
probability based on
professional opinion and Probab\l\t_y Still some
regular mice surveys residual risk, impacts are the
undertaken in Warwick same.e
Cost: Only need to Cost: Only need to
Extra lane of traffic being There is a risk that the ~ Scheme will need to strengthen within existing strengthen wwth_m _estnng
added to the bridge and  bridge may not be strong change significantly or footprint. Pessimistic - footprint. Pessimistic - 1. Discuss with bridge maintenance section
/304 was only built for one enough to support the bridge will need to be additional steel and 50,000 125,000 300,000 10 40 60 igg!:g?:';:??;ldlm 10 40 60 7017 Alan Law 2. Reassessments to be conducted by bridges section Alan Law 31/05/2014
lane second lane of traffic strengthened concrete, but not a long ' 9
bridge and width of a bridge and width of a canal.
cangl Opt - minimal Opt - minimal strengthening.
strengthening. ML - SME ML - SME judgement
‘udgement Time: justification same as
Judg ) for cost
Time: justification same
as for cost
There is a risk of a traffic Probability: 2 incidents at Probability: 2 incidents at
Queding traffic on dual accident occurring before this location over the last this location over the last 12 1. Press releases once more certainty about funding and
11/3/14 carriageway (existing commencement gf Reputational damage 12 months 0 0 0 0 0 0 months 0 0 0 0 Alan Law commencement of scheme 9 Alan Law 30/09/2014
safety risk). scheme No time or cost as No time or cost as
reputational impact reputational impact
Modglhng may not There is a risk that the Reputational impact. Nz_j cost_ or time impact to )
predict all outcomes and desired outcome in Could impact on this project as a new No cost or time impact to
11/3114 have to wait until the terms of improvement to downstream schemes project would be 0 0 0 0 0 0 this project as a new project 0 0 0 0 Alan Law 1. Tolerate the risk
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Risk Review Date:

A425 Birmingham Road, Stanks Island Improvements

Warwickshire County Council
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EV Total Action, Mitigation & Notes
Risk ID No Date Identified Risk Cause Risk D Risk C
g Cost Impact Schedule Impact & Cost Impact Schedule Impact
3 3
2 Justification 2 Justification £62,225.00 R':d"a.i”ag';" Current Control Measures Action Owner | Target Completion Date Notes
3 3
= =
Double-click to Sort | Double-click to Sort Double-click to Sort Double-click to Sort Double-click to Sort - Opt ML Pess Opt ML Pess - opt ML Pess Opt ML Pess
Prob: Low as WCC have
a system where work is Probability: Low as WCC
planned ahead, have a system where
negotiations will take negotiations take place,
place. work is planned ahead
Cost: No cost impact, Cost: No cost impact, only
only time time
Increased timescale. Time: delay scheme as Time: delay scheme as
! would have to do different would have to do different 1. Talk to Street Works team about planned works
Multiple schemes There is a risk that there  reputation (if during . "
running at the same time is a conflict of work WCC works it 10oks as things with traffic mgt, things with traffic mgt, 2. Come up with suitable traffic mgt schemes to give Street
9 11/3/14 10% #NAME? change of start date, 0 0 0 0 20 120 5% #NAME? change of start date, 0 0 0 0 20 120 0 Alan Law Works the confidence that work can be completed at the Alan Law 31/01/2015
and existing planned between Utility though it is WCC
. depends on what depends on what program of same time
Utility Works companies and WCC fault), increased ) . -
program of works is works is ongoing e.g. 3. Modelling work
congestion A
ongoing e.g. Pess would Pessimistic would be
be replacement of replacement of sewers. ML -
sewers. ML - additional additional traffic mgt,
traffic mgt, different different program of works,
program of works, starting in a different
starting in a different location
location
Proba_blhly: Previous Probability: Previous
experience experience
) Tm_are isa nsk_that the Cost: ML £10k, Pess Cost: ML £10k, Pess £100k
Requirement to allow utility companies may £100k (assumes
(assumes contractor is
utilities emergency need to address a Increase timescales, contractor is already already mobilised and we
10 11/3/14 access. Emergency serious concern and reputational damage, 5% #NAME? mobilised and we are 0 10,000 100,000 0 5 50 5%  #NAME? Y . 0 10,000 100,000 0 5 50 1,833 Alan Law 1. Tolerate the risk
. are delaying scheme), Opt
flood, sudden loss of would be permitted to delay start delaying scheme), Opt £0
power come on site to rectify £0
the situation Time: ML 1 wk, Pess 10 gn:eo ML 1 wk, Pess 10 wk,
wk, Opt 0 P
Probability: Based on Prob: Based on previous
assessments and size of
previous assessments
scheme
Have to move and size of scheme .
There is a risk that ) Cost: Based on volume of
equipment (Pipes, Time: Based on volume
. uncharted utilities may . . i uncharted utilities .
11 11/3/14 Uncharted Services cables, etc) incurring  50% #NAME? of uncharted utilities 0 10,000 = 100,000 0 5 40 50% #NAME? . 0 10,000 100,000 0 5 40 18,333 Alan Law 1. Tolerate the risk
be discovered when work " discovered and location
additional cost and discovered and location
starts n ) Time: Based on volume of
timescale Cost: Based on volume of e
uncharted utilities
uncharted utilities
i discovered and location
discovered and location
There is a risk that
12 11/3/14 €3 and C4 reports contingency may not | Srease cost for #NAME? “NAME? Alan Law
exceed estimates " schemes
cover cost of diversions
Resource Constraints.
Number of major
schemes taking place
over a short time period
J12 dual carriageway,
Kenilworth station, etc.
Those schemes that . There s arisk that
already have permission resources (Planners, PM fol resource 1
13 11/3/14 and are being | Time delay 10% #NAME? 8 5 20 120 0% be mitigated 0 0 0 [ Alan Law Alan Law 31/05/2014
and Eng) may not be
undertaken will take
available
priority over these
schemes at the moment.
Some degree of conflict
within existing schemes M Optimistic -
(some are delivered in reorganising existing
parallel rather than resource. ML - 4 weeks
series) to source and mobilise
resource
y Probability: 1.in 5 people Probability: 1 in 5 people not
Statutory consultation not understanding "
required (inc public and requirements of scheme understanding requirements
puthc tvanspsrt There is risk that it may  Reputational impact, anqd based on previous of scheme and based on 1. Ensure consultation material is pitched at the correct level
14 11314 operators), recent take longer to convince - Time impact, 20% #NAME? experience 0 0 0 0 0 0 15% #NAME? Previous experience 0 0 0 0 0 0 0 Alan Law | 314 90€S o the right person for cascade Alan Law 30/11/2014
y Stakeholders of the reassurance of | Time: Officers time, so will 2. Press releases
incident in Rugby where . Time: Officers time, so
principles of the scheme  stakeholders be absorbed by overall 3. Leaflet drops
wrong person was will be absorbed by roiect
contacted overall project proj
Reputational impact,
Reputational impact,
Probability: Based on
|
safety audits _and vl Probability: Based on safety
reduce over time as ;
audits and will reduce over
audits are conducted.
: time as audits are
Design has to go through High as experience has
Road Safety Audits and Design may be more shown that items are conducted.
also has [oy o through There is arisk that the  expensive, time delay, always found Cost: Pess 10% of the 1. Continue to engage with Road Safety during scheme Ongoing through
15 11/3/14 g 9" design may need to be  potential additional  75% #NAME? 2"’ 3,200 8000 16,000 3 10 20 25% #NAME? design cost, ML 5% and Opt 3,200 8,000 16,000 3 10 20 2,267 Alan Law  development to minimise risk Alan Law going throug
consultation with public, Cost: Pess 10% of the design process
" nded risks associated with n 2%
conditions of planning ) design cost, ML 5% and N
new design Time: Pess - 4 weeks for
permission Opt 2% N
) significant redesign, 2 weeks
Time: Pess 4 weeks for ML, 3 days Opt
significant redesign, 2 ' ¥s Op!
weeks ML, 3 days Opt
Mainly reputational risk
Probability: Always the
Mainly reputational risk potential for this to happen.
There is a risk that there ' Reputational impact Cost: Would be WCC procedures should
transferred to the pick up issues as work
Poor Workmanship. may be poor and some cost element contractor rogresses 1. Withhold bond
16 11/3/14 Previous experience on  wor by the i 1), delays as 5% #NAME? y . 0 0 0 0 0 0 5% #NAME? P g. 0 0 0 0 0 0 0 Alan Law .’ " Alan Law End of contract
Time: WCC view is that Cost: Would be transferred 2. Perform quality checks, standard procedure
other schemes Contractor on the would need to go back
" " scheme is finished to the contractor
schemes and rectify situation

Time: WCC view is that
scheme is finished




Project Title: A425 Birmingham Road, Stanks Island Improvements T T
Client: Warwickshire County Council 'r__jl-:”v-'!r_mD
Risk Review Date: _11th March 2014

EV Total Action, Mitigation & Notes
Risk ID No Date Identified Risk Cause Risk D ipti Risk Ci
& Cost Impact Schedule Impact & Cost Impact Schedule Impact
3 3
2 Justification 2 Justification £62,225.00 R':d"a'i"ag';' - Current Control Measures Action Owner | Target Completion Date
£ e
Double-click to Sort | Double-click to Sort Double-click to Sort Double-click to Sort Double-click to Sort - Opt ‘ ML ‘ Pess Opt ‘ ML ‘ Pess - opt ‘ ML ‘ Pess opt ML Pess
Probability: Highly
residential area. Probability: Highly
Limitations as to what residential area. Limitations
work can be done when. as to what work can be done
Noise restrictions will be when. Noise restrictions will
included in tender. May be included in tender. May
Noise Restrictions. Restrict working have to do some work at have to do some work at 1. Discuss with Warwick District Council Environmental
Construction takes place . . practices (may be cost night night
near residential areas. There s  risk of savings due to workini Cost: May not be able to Cost: May not be able to Health Consultant
17 11/3/14 " unacceptable level of g 9 5006 #NAME? Y 150,000 150,000 = 150,000 25 25 25 20% #NAME? - May 150,000 150,000 150,000 25 25 25 30,000 Alan Law 2. Soundproofing where possible Alan Law 28/02/2015
Client Stakeholders drive . at night, but not work at certain time work at certain time periods,
noise during construction . 3. Barriers and screens to be erected
changes to working acceptable to nearby periods, would also take would also take longer
4. Programming of works
practices residential properties) longer Time: Work will be
Time: Work will be piecemeal - prolongation of
piecemeal - prolongation contract of 5 weeks @ cost
of contract of 5 weeks @ of £150k
cost of £150k
P”’“?“"”y: Previous Probability: Previous
experience
- . § experience
There is arisk that the  Water will back up Cost: ML and Pess .
Adequacy of existing current drainage system  onto the carriageway between £5 and £10k Cost: ML and Pess between 1. Accept risk and capacity of drainage system or install
18 11/3/14 drainage. More ge sy 9BWAY 1505 #NAME? 0 5,000 10,000 0 0 0 5%  #NAME? £5 and £10k based on 0 5,000 10,000 0 0 0 250 Alan Law P! pacity 98 S5
from the roads may not  and stay there as based on attenuation attenuation system
carriageway being built attenuation systems
be adequate surface water systems . "
. : Time: No time impact
Time: No time impact
Increased congestion Probability: Previous Probability: Previous
Network disruption y
during construction. There is a risk of and journey times, experience experience
19 11/3/14 Main route in and out of significant disruption reputational damage,  25% #NAME? Cost: Officer time 0 2,000 5,000 0 0 0 10% #NAME? Cost: Officer time 0 2,000 5,000 0 0 0 233 Alan Law 1. Good communication plan and engagement with public Alan Law 31/05/2014
Warwick during construction Increased levels of Time: No time impact Time: No time impact
pollution Reputational impact Reputational impact
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1.0 EXECUTIVE SUMMARY

The Quantitative Cost Risk Analysis (QCRA) was undertaken to inform the level of risk
contingency that is required to support the Outline Major Transport Scheme Business Case for
A425 Birmingham Road Stanks Island Improvements being proposed by Warwickshire County
Council (WCC).

The key assumptions and exclusions that the QCRA is based upon can be found in the
Feasibility Estimate, produced by Faithful+Gould (F+G).

Note: The results from the QCRA do not include the cost of Schedule Delay. It is suggested that
an additional contingency be included for this.

The QCRA summary can be seen in the table below:

Pre Mitigation

Confidence Levels

Mean 10% 50% 80%

£137,119 | £19,139 | £161,065 | £211,594

Mean 10% 50% 80%
£62,279 £0 £28,730 £150,000

Table 1: Pre and Post Mitigated Confidence Values

The following three risks are those which have the biggest influence on risk exposure pre
mitigation. These are the ones where it is suggested that management action should be
focussed:

Risk ID 17: There is a risk of unacceptable level of noise during construction;

Risk ID 6: There is a risk that the bridge may not be strong enough to support
the second lane of traffic;

Risk ID 11: There is a risk that uncharted utilities may be discovered when work
starts.
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20 BACKGROUND

As part of the Coventry and Warwickshire Local Enterprise Partnership Strategic Economic
Plan, Warwickshire County Council is submitting a number of Outline Major Transport Scheme
Business Cases. F+G have been asked to support these by working with WCC to produce a
risk register and QCRA for each of the 5 Outline Business Cases. These are:

A425 Birmingham Road Stanks Island Improvement;
A426 Avon Mill Roundabout;

A444 Corridor Improvement, Coton Arches Roundabout to George Eliot
Hospital;

A452 Kenilworth Road;

A3400 Bridgefoot/Bridgeway/Tiddington Road/Shipston Road

Further detail for each of these schemes can be found in the individual Outline Business Cases
produced by Warwickshire County Council.

REVISED
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3.0 METHODOLOGY

A risk identification workshop was held at Warwickshire County Council on Tuesday 11™ March
2014 with the objective of identifying and assessing risks relevant to the A425 Birmingham Road
Stanks Island Improvements scheme. Alan Law, Nick Dauncey and Nick Holland represented
WCC, Steve Boden represented Atkins and Claire Mills from F+G facilitated the workshop. All
participated in the deliberations.

The objectives of the meeting were to:

identify significant risks to the achievement of the project objectives

establish a project risk register, including quantified cost and time impacts pre
and post mitigation

identify actions to be undertaken to increase the probability of project success

The risks to the project were identified in a brainstorming session. Each risk was then analysed
to understand the probability of occurrence and severity of the impact of the risks on the project
outcome. A risk owner was allocated and a mitigation strategy decided upon.

Evaluati o] ing Lz@n By a , UNMO ™amavera Risk Analysis
software, Si i8S c ed A t gar C %. identify the risks that
have the host Rlueflice on the poifct.
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4.0 RESULTS

The mean risk exposure for the project pre mitigation is £137,119 and post mitigation is
£62,279. This is represented as follows:

Pre Mitigation

Confidence Levels
Mean 10% 50% 80%
£137,119 | £19,139 | £161,065 | £211,594

Post Mitigation

Confidence Levels
Mean 10% 50% 80%
£62,279 £0 £28,730 £150,000

Table 2: Pre and Post Mitigated Confidence Values
4-1 . - I E D

The graph below shows the range of simulated total risk exposure pre mitigation:

A425 Distribution Graph Pre Mitigatio%oo/ soai

- 95% £290,066
3000
- 90% £245,784

- 85% £226,311

80% £211,594
2500
- 75% £200,403

- 70% £190,182
- 65% £180,960
2000
- 60% £173,370

- 55% £168,198

Hits

50% £161,065

D - 45% £134,495

- 40% £88,962

Cumulative Frequency

I 35% £69,641
1000 - 30% £55,283
- 25% £44,957
- 20% £34,546
500 - 15% £25442
- 10% £19,139

- 5% £12,222

— 0% £0

£0 £200,000 £400,000
Distribution (start of interval)

Figure 1: Distribution Graph Pre Mitigation
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The evaluation also identified the top 5 risks that drive the risk exposure pre mitigation:

A425 Tornado Chart Pre Mitigation

0170 - There is a risk of unacceptable level of noise during construction 78%

006 - There is a risk that the bridge may not be strong enough to support th... 51%

0110 - There is a risk that uncharted utilities may be discovered w hen work... 26%

004 - There is a risk that there may be unexpected ground conditions 12%
o

0100 - There is a risk that the utility companies may need to address a serio... 1%

Q
o
=3

P itigati

4.2

The graph below shows the range of simulated total risk exposure post mitigation:

A425 Distribution Graph Post Mltlgallqgo% R

- 95% £207,458
- 90% £177,284

6000
- 85% £159,228

80% £150,000

- 75% £92,161
5000

- 70% £69,103
- 65% £55,939
L 60°

i 60% £45,373
- 55% £36,522

50% £28,730

Hits

3000 - 45% £20,862

- 40% £15,007

Cumulative Frequency

- 35% £11,088

2000 - 30% £8,244

- 25% £5,640
- 20% £2,872
1000 - 15% £93

10% £0

- 5% £0

— 0% £0

£0 £200,000 £400,000
Distribution (start of interval)

Figure 3: Distribution Graph Post Mitigation
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The evaluation also identified the top 5 risks that drive the risk exposure post mitigation:

A425 Tornado Chart Post Mitigation

0170 - There is a risk of unacceptable level of noise during construction 79%
/o

006 - There is a risk that the bridge may not be strong enough to support th... 49%

0110 - There is a risk that uncharted utilities may be discovered w hen work... 33%

0100 - There is a risk that the utility companies may need to address a serio... 14%

0150 - There is a risk that the design may need to be amended

REVIS

Figure 4: Tornado Chart Post Mitigation
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Table KS605EW

2011 Census: Industry, local authorities in England and Wales
England and Wales

Constituent Countries; Regions, counties, London boroughs, unitary

authorities and districts in England; unitary authorities in Wales

All usual residents aged 16 to 74 in employment the week before the census

Area code Area name All A B Mining C D EWater F G H | J K L Real M N O Public P QHuman R,S,T,U
categorie Agricultur and Manufact Electricity  supply; Constructi Wholesal Transport Accommo Informati Financial estate Professio Administr administr Education health Other
s: e, forestry quarrying uring , gas, sewerage, on eand and dation on and and activities nal, ative and ationand and social
Industry and steam waste retail  storage andfood communi insurance scientific  support defence; work
fishing and air managem trade; service cation activities and service compulso activities
conditioni  entand repair of activities technical activities ry social
ng supply remediati motor activities security
on vehicles
activities and
motor
cycles
Persons Persons Persons Persons Persons Persons Persons Persons Persons Persons Persons Persons Persons Persons Persons Persons Persons Persons Persons
Number Number Number Number Number Number Number Number Number Number Number Number Number Number Number Number Number Number Number
E10000031 Warwickshire 272,321 2,662 437 31,646 2,475 2,049 18,182 46,514 16,148 14,249 10,576 8,245 3,361 18,595 12,807 13,164 27,788 30233.0 13,190
E07000218 North Warwickshire 31,258 352 175 3,979 211 312 2,814 5,447 2,806 1,566 806 809 370 1,367 1,544 1,415 2,795 3142.0 1,348
E07000219 Nuneaton and Bedworth 60,205 118 157 8,641 397 486 3,836 11,698 4,748 2,662 1,482 1,747 540 2,353 2,717 3,103 5,278 7659.0 2,583
E07000220 Rugby 50,485 445 40 5,991 411 313 3,403 9,127 4,283 2,384 1,751 1,257 530 2,944 2,246 2,795 5,067 5332.0 2,166
E07000221 Stratford-on-Avon 60,765 1,408 34 5,830 399 493 4,367 9,936 2,100 3,894 2,641 2,433 998 5,226 3,295 2,444 6,009 5761.0 3,497
E07000222 Warwick 69,608 339 31 7,205 1,057 445 3,762 10,306 2,211 3,743 3,896 1,999 923 6,705 3,005 3,407 8,639 8339.0 3,596



Table 3.4

These tables are part of the Regional Gross Value Added release published on the 11th December 2013

NUTS Level 1
NUTS Level 2
NUTS Level 3

UKG13 Warwickshire
A: Agriculture, forestry and fishing
BCDE: Production
of which C: Manufacturing
F: Construction
GHI: Distribution; transport; accommodation and food
J: Information and communication
K: Financial and insurance activities
L: Real estate activities
MN: Business service activities
OPQ: Public administration; education; health
RST: Other services and household activities
Total GVA

R8KY
R8KZ
KUK9
R8L2
R8L3
R8L4
R8L5
R8L6
R8L7
R8L8
R8L9
C32u

£million

2011

GVA Population

115
1,950
1,397

915
2,663

828

411

794
1,560
1,781

434

11,451

2,662
36,607
31,646
18,182
76,911
10,576

8245

3,361
31,402
71,185
13,190

£43,201
£53,269
£44,145
£50,324
£34,624
£78,290
£49,848
£236,239
£49,678
£25,019
£32,904

Assume for B2 Land Use
Use for 1 year construction activity pe
Assume for B8 Land Use

Assume for B1 Land Use






Plan (GVA Calculations) org. fiscal-outl h-2014]  Click Link g 90 tac  Click Link
Table 1.1 Real GDP
HCAFactor 0921375
GVA/Employee £49,678 £44,145 £34,624 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
03 18 27 23 26 26 25| 28 28 24 24 24 24 25
2011 Prices
Total Jobs (exc B1 B2 B8 B1 B2 B8 TOTAL
office office | | (Gross) GVA |
Stanks Junction 106 92 10 4 £431,205| £5,164,521, £5,180,014] £5,273,254] £5,684,237] £5,832,027] £6,317,273] £6,468,887)
[Avon Mill (Low Estimate) 1700 1003 395 302 £49,819,898 £17,439,842 _ £10,446,988 £77,939,848| X £97,332,568
| Avon Mill (High Estimate) 2035 1732 682 521 £30088,518] _ £18,087.964] £134,179,034 £134,581 571 £137,004,039
[A4aa Corridor 2508 2251 204 103 £126,553,645) £126,631,610]
[A4521A46 Thickthorne Junction 189 164 17 8 £8,141,563 £263,054 £9,198,717| £9,364,204]
GVA/Employee £50,324
Construction TOTAL
Jobs Jobs (Gross) GVA
Stanks Junction 33 £1,665,691] £1,695,673] £1,741,456] £1,827,829)
[Avon Mill (Low Estimate) 59 £3,113512| £3,067.936]
|Avon Mill (High Estimate) 59 £3,113,512|
[A444 Corridor 84 £4,432,797|
| A452/A46 Thickthorne Junction 108 £5,699,311] £6,137,517




2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Real GDP/GVA Growth Forecast 0.3 1.8 2.7 23 2.6 26 25 28 28 24 24 24 24 25

as a percentage 1.003 1.018 1.027 1.023 1.026 1.026 1.025 1.028 1.028 1.024 1.024 1.024 1.024 1.025
[GDA/GVA multiplication factor 1.003 1.021 1.049 1.073 1.101 1.129 1.157 1.190 1.223 1.253 1.283 1.313 1.345 1.379
HCA Factor 0.921 0.921 0.921 0.921 0.921 0.921 0.921 0.921 0.921 0.921 0.921 0.921 0.921 0.921

A452/A46 Thickthorn Grade Separated Roundabou

0.125 0.25 0.375 0.5 0.625 0.75 0.875 1.00
Job Type Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Total Non-Constructior 783 0 0 [ 0 0 0 21.75 435 65.25 87 108.75 130.5 152.25 174
B1 679.5 189 378 56.6 755 9.4 1133 132.1 151
B2 72 20 4.0 6.0 8.0 10.0 120 14.0 16
B8 315 09 18 26 35 44 53 6.1 7
Total Construction (6 months 108 0 0 0 0 0 108 0 0 0 0 0 0 0
Construction 45 45
Utility 30 30
Architectural Design & Engineering 26 26
Business Support 7 7
[GVA (Non - Construction) (2011 Price) £ 35035772 [ £ - £ - e - £ - e - £ - e 973216 £ 1946432 £ 2,919,648 £ 3,892,864 £ 4,866,079 £ 5839295 £ 6812511 £ 7,785,727
(GVA (Construction) (2011 Price) £ 2,503,858 | £ - - - - - £ 2503858 £ - - - - - - - -
(GVA (Non - Construction) £ 45,696,008 | £ - e - - e - - e - 1126478 £ 2,316,038 £ 3571331 £ 4,876,057 £ 6,241,353 £ 7,669,374 £ 9,162,346 £ 10,733,033
GVA (Construction) £ 2,827,477 | £ - e - - - - £ 2827477 & - - - - - - - -
GVA (Total) £ 48,523,486 | £ - £ - £ - £ - £ - £ 2827477 £ 1126478 £ 2,316,038 £ 3,571,331 £ 4,876,057 £ 6,241,353 £ 7,669,374 £ 9,162,346 £ 10,733,033
Ad44 Corridor Improvements - Coton Arches Roundabout to George Eliot Hospit:
0.143 0.286 0.429 0.571 0.714 0.857 1.000
Job Type Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Total Non-Constructior 9576 [ 0 [ 0 [ 0 0 342 684 1026 1368 1710 2052 2394
B1 8296 2963 592.6 888.9 1185.1 1481.4 1777.7 2074
B2 900 321 64.3 9%6.4 1286 160.7 192.9 225
B8 380 136 27.1 40.7 54.3 67.9 81.4 95
Total Construction (9 months 84 0 0 0 0 0 0 84 0 0 0 0 0 0 0
Construction 35 35
Utility 23 23
Architectural Design & Engineering 20 20
Business Support 6 6
[GVA (Non - Construction) (2011 Price) £ 428,457,007 | £ - £ - e - £ - e - £ - e - e 15,302,036 £ 30,604,072 £ 45,906,108 £ 61,208,144 £ 76,510,180 £ 91,812,216 £ 107,114,252
(GVA (Construction) (2011 Price) £ 1,947,445 | £ - e - - e - - - 1947445 £ - - - - e - - e -
GVA (Non - Construction) £ 563,282,750 | £ - e - - e - - e - - 18,207,726 £ 37,435,085 £ 57,500,290 £ 78,507,062 £ 100,489,040 £ 123480932 £ 147,662,615
GVA (Construction) £ 2,254,128 | £ - £ - - - - e - e 2,254,128 £ - - - - - - -
GVA (Total) £ 565,536,878 | £ - £ - £ - £ - £ - £ - £ 2,254,128 £ 18,207,726 £ 37,435,085 £ 57,500,290 £ 78,507,062 £ 100,489,040 £ 123,480,932 £ 147,662,615
A425/A46 Stanks Grade Separated Roundabout and Corridor Improvement
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Job Type Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Total Non-Constructior 539 0 0 [ 0 9.8 196 29.4 39.2 49 58.8 68.6 784 88.2 98
B1 4675 85 17 255 34 425 51 595 68 765 85
B2 495 0.9 18 27 36 45 5.4 63 72 8.1 9
B8 22 04 038 12 16 2 24 28 32 36 4
Total Construction (6 months 33 0 0 0 33 0 0 0 0 0 0 0 0 0
Construction 14 14
Utility 9
Architectural Design & Engineering 8
Business Support 2
[GVA (Non - Construction) (2011 Price) £ 24,113,794 [ £ - £ - e - £ - e 438433 £ 876,865 £ 1315298 £ 1,753,730 £ 2,192,163 £ 2,630,596 £ 3,060,028 £ 3,507,461 £ 3,945,894 £ 4,384,326
GVA (Construction) (2011 Price) £ 765,068 | £ - - - e 765,068 £ - e - - - - - - - - -
GVA (Non - Construction) £ 30,952,488 | £ - e - - e - 482,553 £ 990,199 £ 1522431 £ 2,086,745 £ 2,681,467 £ 3,294,987 £ 3,936,411 £ 4,606,725 £ 5,306,948 £ 6,044,024
GVA (Construction) £ 820,719 | £ - - - £ 820719 £ - £ - e - e - - - - - - -
GVA (Total) £ 31,773,207 | £ - £ - £ - £ 820,719 £ 482,553 £ 990,199 £ 1,522,431 £ 2,086,745 £ 2,681,467 £ 3,294,987 £ 3,936,411 £ 4,606,725 £ 5,306,948 £ 6,044,024
A426/A4071 Avon Mill Roundabout and Hunters Lane Improvements (LOW ESTIMATI
0.125 0.25 0.375 0.5 0.625 0.75 0.875 1
Job Type
Total Non-Constructior 7047 [ 0 [ 0 [ 0 195.75 3915 587.25 783 978.75 11745 1370.25 1566
B1 4158 1155 2310 3465 462.0 5775 693.0 8085 924
B2 1638 455 91.0 136.5 182.0 2275 2730 3185 364

B8 1251 34.8 69.5 104.3 139.0 173.8 208.5 2433 278

Construction (during)

50,324




Total Construction (9 months 59 0 0 0 0 0 59 0 0 0 0 0 0 0 0
Construction 16 16

Utility 25 25
Architectural Design & Engineering 14 14
Business Support 4 4
[GVA (Non - Construction) (2011 Price) £ 296,854,737 | £ - £ - e - £ - e - £ - e 8245965 £ 16,491,930 £ 24,737,895 £ 32,983,860 £ 41229825 £ 49475789 £ 57,721,754 £ 65,967,719
GVA (Construction) (2011 Price) £ 1,367,848 | £ - e - - e - - £ 1367848 £ - - - - - - - e -
(GVA (Non - Construction) £ 387,177,894 | £ - - - e - - e - 9,544,537 £ 19,623,568 £ 30,259,541 £ 41,314,360 £ 52,882,381 £ 64,981,870 £ 77,631,674 £ 90,939,961
GVA (Construction) £ 1,544,640 | £ - £ - - £ - - £ 1544640 £ - e - - - - - - -
GVA (Total) £ 388,722,534 | £ - £ - £ - £ - £ - £ 1544640 £ 9,544,537 £ 19,623,568 £ 30,259,541 £ 41,314,360 £ 52,882,381 £ 64,981,870 £ 77,631,674 £ 90,939,961
A426/A4071 Avon Mill Roundabout and Hunters Lane Improvements (HIGH ESTIMA'
0.125 0.25 0.375 0.625 0.75 0.875 1

b Type Total 2012 2013 2014 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Total Non-Constructior 12168 [ 0 [ 0 338 676 1014 1352 1690 2028 2366 2704
B1 7182 199.5 399 5985 798 9975 1197 1396.5 159
B2 2826 785 157 2355 314 3925 a71 5495 628
B8 2160 60 120 180 240 300 360 420 480
Total Construction (9 months 59 0 0 0 0 0 59 0 0 0 0 0 0 0 0
Construction 16 16
Utility 25 25
Architectural Design & Engineering 14 14
Business Support 4 4
[GVA (Non - Construction) (2011 Price) £ 512,589,875 | £ - £ - e - £ - e - £ - e 14,238,608 £ 28477215 £ 42715823 £ 56,954,431 £ 71,193,038 £ 85431646 £ 99,670,253 £ 113,908,861
(GVA (Construction) (2011 Price) £ 1,367,848 | £ - e - - e - - £ 1367848 £ - - - - - - - e -
(GVA (Non - Construction) £ 668,554,157 | £ - - - e - - e - 16,480,899 £ 33,884,728 £ 52,250,251 £ 71,339,009 £ 91,313932 £ 112,206,560 £ 134,049,437 £ 157,029,340
GVA (Construction) £ 1,544,640 | £ - £ - - £ - - £ 1544640 £ - e - - - - - - -
GVA (Total) £ 670,098,797 | £ - £ - £ - £ - £ - £ 1544640 £ 16,480,899 £ 33,884,728 £ 52,250,251 £ 71,339,009 £ 91,313,932 £ 112,206,560 £ 134,049,437 £ 157,029,340




GVA Non-Construction (from development sites)

Scheme 2025 GVA Cumulative GVA to 2025
A452/A46 Thickthorn Grade Separated Roundabout £10,733,000 £45,696,000
[A444 Corridor Improvements - Coton Arches Roundabout to George Eliot Hospital £147,663,000 £563,283,000
A425/A46 Stanks Grade Separated Roundabout and Corridor Improvements £6,044,000 £30,952,000
A426/A4071 Avon Mill Roundabout and Hunters Lane Improvements (LOW ESTIMATE) £90,940,000 £387,178,000

A426/A4071 Avon Mill Roundabout and Hunters Lane Improvements (HIGH ESTIMATE)

£157,029,000

£668,554,000

Construction GVA

Scheme GVA Year
A452/A46 Thickthorn Grade Separated Roundabout £2,827,000 2017
A444 Corridor Improvements - Coton Arches Roundabout to George Eliot Hospital £2,254,000 2018
A425/A46 Stanks Grade Separated Roundabout and Corridor Improvements £821,000 2015
A426/A4071 Avon Mill Roundabout and Hunters Lane Improvements £1,545,000 2017
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1 Introduction

1.1 Background

Arup were commissioned by Warwickshire County Council to build a
PARAMICS model of Warwick town centre.

There are a number of reasons behind the development of this area specific model
including:

e To enable detailed testing of scheme proposals within the area of the
A46/A4177 junction to be undertaken.

e To enable options for proposals pertaining to the simplification of traffic
movements across the town centre to be undertaken through a separate,
subsequent, study.

e To enable detailed testing of the implications of the Local Plan allocations to
be undertaken within a more refined and detailed study model.

It is also intended that the model will also be made available for development
control testing should it be required.

1.2 Modelling Software

In this instance, as the original model was developed using PARAMICS it was
natural for any extension or update to be undertaken using the same software
particularly when considering the proficiency of WCC in PARAMICS.

PARAMICS Micro-simulation as an Assessment Tool

PARAMICS is a micro-simulation traffic model that simulates the behaviour of
each individual vehicle and presents its output as a real time visual display for
traffic management and road network design.

PARAMICS allows a detailed representation of the highway network in the form
of modelling of individual lanes, traffic signals, junctions, pedestrian crossings
and bus stops as well as the events which occur on it. Each individual vehicle is
separately represented and therefore the programme can take an account of each
individual driver’s behaviour.

The output is a visual display which shows the changing position of individual
vehicles and queues on the highway network in real time. The advantage of a
visual display enables the non-technical experts to view the results of highway
and development proposals in terms of traffic flows and congestion.

Driver and Vehicle Behaviour

The movement of individual vehicles within PARAMICS is governed by three
interacting models representing vehicle-following, junction behaviour (gap
acceptance) and lane-changing behaviour. All these three models are well
documented in transport research and accepted world-wide.
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Vehicle dynamics are relatively simple, combining a mixture of driver behaviour
and some limitations based on vehicles’ physical type and kinematics (e.g. size
and acceleration/deceleration).

Individual driver behaviour is determined through the random allocation of
aggression and awareness characteristics to the driver of each vehicle. Junction
behaviour (gap acceptance), top speed, headway and propensity to change lanes
are all examples of quantities that vary according to the behaviour parameters.

Road Network

PARAMICS is sensitive to the definition of the road network. The success of a
model in reproducing the existing conditions and forecasting changes in travel
behaviour is largely dependent on the accuracy in modelling the road layout and
geometry. The speed of each vehicle is determined by the interaction between
vehicles within the constraints imposed by the road layout.

1.3 Scope
The coverage of the study area is outlined within Figure 1.

Figure 1- Study Area

The extent of the model network has been derived from a cordon of the existing
Warwick and Leamington Wide Area PARAMICS model (WLWA). The purpose
of defining a smaller study area, when producing a microsimulation model, is that
allows the model to be refined and calibrated to a greater level of detail.

As the study area grows it becomes increasingly difficult to ensure accuracy with
regards vehicle behaviour, routing, queuing and delay. Thus a smaller model can,
at times, be more desirable.
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Furthermore, recent Origin-Destination data, in the form of Bluetooth surveys, has
become available. This data source is covered in more detail within the following
section of this Report; however, the availability of this data has contributed to the
definition of the proposed study area as the model has been developed with
specific consideration having been given to this new source of O-D data.
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2 Existing Conditions & Data

2.1 Traffic Data

A number of site surveys have been undertaken by both Arup and WCC,
specifically with the purpose of understanding conditions within the proposed
model area. These surveys have consisted of both formal scheduled surveys and
ad-hoc network performance reviews undertaken during both the AM and PM
peak periods.

In addition to site observations a series of counts have been collected across the
study area. In total 9 link counts and 38 turn counts have been used for the
purpose of model calibration.

An additional 7 link counts were retained for the purposes of model validation.

An overview of the locations of the calibration and validation counts used for the
purposes of the model development have been illustrated within the following
Figure 2 and Figure 3 for calibration and validation respectively.

Figure 2 — Calibration Survey locations
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Figure 3 — Validation Survey locations
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2.2 Journey Time Surveys

In addition to the retention of link counts for the purposes of model validation,
journey time surveys were undertaken.

The surveys were undertaken by direction, split using consistent timing points,
during Thursday 3" October 2013 across the route illustrated within Figure 4.

Figure 4 — Journey time Survey Route & Timing Points
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This data was reviewed and compiled for the purpose of model validation.

2.3 Queuing Analysis

Information on the queuing levels experienced during the peak periods, at a
number of locations, was also surveyed. This information was collected in the
form of maximum queue lengths in vehicles, at 5 minute intervals for both AM
and PM model periods.

The queuing surveys were collected at 5 specific locations as identified within the
following Figure 5:

Figure 5 — Queue Survey Locations
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2.4 Demand Data

As has been mentioned previously, an origin-destination survey was undertaken
across Warwick between the 7th of July 2012 and 13th July 2012. The survey was
carried out across two concentric cordons, with one inner town and one outer
town cordon boundary having been defined.

The purpose of two cordons was to ascertain the types of trip pattern undertaken
across the entire area and allow through trips (trips travelling through the entire
network) to be captured and enumerated at the same time. In order track vehicle
movements through the cordons, it was identified that Bluetooth Vehicle Tracking
could provide an efficient solution.

The post-processed data that was refined as a result of this survey was identified
as the appropriate starting point for the development of a refined Prior Matrix for
the study area. The outcomes from this survey were recorded within a separate
Report which has been provided within Appendix E of this report. Details on how
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this information was translated into O-D movements across the model have been
provided within Section 4 of this report.

The cordon sites for which the data was collected are illustrated within the
following Figure 6:

Figure 6 — Bluetooth Cordon Locations
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3 Base Model Development

3.1 Time Periods

The model has been developed to be inclusive of both AM (07:00 to 10:00) and
PM (16:00 to 19:00) time periods. In line with WCC requirements these have
been modelled using discrete hourly periods within the PARAMICS model. This
has resulted in the following periodic configuration:

e Period 1: 07:00 to 08:00
e Period 2: 08:00 to 09:00
e Period 3: 09:00 to 10:00
e Period 4: spare

e Period 5: 16:00to 17:00
e Period 6: 17:00 to 18:00
e Period 7: 18:00 to 19:00

3.2 Network Extent

Figure 7 illustrates the coverage of the model was defined by the scope of the
study area.

Figure 7 — Model Extent
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3.3 Link Categories

The link categories adopted within the modelling have been carried forward from
the WLA model and are consistent with the approach adopted to link hierarchy in
that model.

The attributes of the categories used in the model are depicted in Table 1 below:

Table 1 — Category attributes

1 30 3.7 1 Urban major 1
2 30 7.3 2 Urban major 1
3 30 11 3 Urban major 1
5 30 3.7 1 Urban minor 1
6 30 6 2 Urban minor 1
7 20 3.7 1 Urban minor 1
8 20 7.3 2 Urban minor 1
9 40 3.7 1 Urban minor 1
10 |40 3.7 1 Urban major 1
11 40 7.3 2 Urban major 1
12 40 11 3 Urban major 1
16 |40 3.7 1 Highway minor 1
20 |60 8 2 Highway major 1
24 70 8 2 Highway major 1
27 60 4 1 Urban major 1
28 |60 8 2 Urban major 1
36 |30 3.7 1 Urban major 0.8
37 130 7.3 2 Urban major 0.8
38 20 3.7 1 Urban minor 2
40 130 3.7 1 Urban major 0.8
41 130 7.3 2 Urban major 0.8
42 30 3.7 1 Urban minor 1.2
43 30 7.4 2 Urban minor 1.2
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Figure 8 — Link Categories
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3.4 Cost Factors

Cost factors serve as an additional means of influencing route
model. The Good Practice Guide! recommends the use of cost
valid in the following cases:

e To reflect signposting and a level of road hierarchy beyond
the major/minor link classification;

choice within a
factors as being

that afforded by

e To account for site specific factors that may make a route less attractive to

drivers, e.g. on-street parking, narrow road, etc.

e Asshown in Figure 9, the majority of roads have been assigned a cost factor
of 1, with some minor routes around Warwick Town Centre having an
increased cost factor of 2. This increased rate results in drivers finding these
routes half as attractive as those with a cost factor of 1. This is turn means

these routes will be less utilised.

! Microsimulation Consultancy Good Practice Guide, SiAS Ltd, 2005, Section 7-10
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Figure 9 — Cost factors
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3.5 Road Hierarchy

Major/Minor Links

Road hierarchy is used to alter the cost of travelling on particular links. Whether a
link has been classified as major or minor will have a direct impact on the
perceived cost of using that link. Major links are assumed to be signposted, so the
true cost of travelling along them is known to both familiar and unfamiliar drivers
whilst the cost of travelling along minor links is perceived as being twice the true

cost for drivers who are unfamiliar.

The classification of major and minor links within the model network was defined

primarily by the road classification and is shown in Figure 10:
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Figure 10 — Minor/ Major links
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Urban/Highway Links

Defining a link as urban or highway will also have an impact on vehicle behaviour
within the model. On highway links vehicles will demonstrate motorway
behaviour, some examples include:

Using the outside lanes for overtaking

Merging / diverging rather than getting into lane immediately

Greater speed differential (l.e. a larger willingness to exceed the speed limit)
Lane based speed desegregation (l.e. slower speeds in lane 1 and faster speeds
on lanes 2, 3 etc)

On urban links vehicles exhibit urban behaviour such as getting into lane
immediately on approach to junctions, giving-way at priority junctions, and a
lower speed differential.

Prior to the latest release of PARAMICS (version 2011.1) hazard propagation on
both highway and urban links was limited, on highway links only a single hazard
was observed at a time. This meant that links which contained a high number of
junctions were best coded as urban. However, in the latest release this has now
been remedied and it is understood that hazard propagation is limited only by the
signposting at the node from which the hazard extends back.

Speed Limits

Speed limits have been coded as per the following figure and reflect current site
conditions and this has been presented within Figure 12.
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3.6 Zone Development

The zoning system adopted within this model was developed to be hierarchical
and based on the system used to derive the cordon matrices from the Warwick and
Leamington Strategic model.

The zone system was initially transposed directly from the WLWA model
network. Once the transposition was completed the zones outside the study area
were then removed.

External zones were then included within the model to cover the external loading
points created as a result of the cordoning process. In addition some of the zones
were simplified to either increase the coverage of the zones or to enable refined
and simplified routeing considerations to be adopted within the model network.

The zones were then classified into three broad categories:

e Central — Zones which are considered to be within the town centre boundary

e Outer — zones outside the inner town centre boundary

o External — Zones which represent the external loading points across the model
network.

The resultant zone system, and associated classifications, adopted within the
model is shown in the Figure 13.

Figure 13 — Zone classification
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3.7 Traffic Signals

The following junctions are signalised within the model network:
e A4177/ Old Budbrooke Road
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A425/ Vittle Drive/ Ansell Way
Theatre Street/ Market Place
A425/ Jury Street

A429/ Weston Close/ A445
A445/ Pickard Street

A445/ Tesco entrance

Warwick Town PARAMICS Modelling
Local Model Validation & Forecast Report

The signal timings for these junctions were included in the model network that
was provided by WCC and these were deemed sufficient for the purposes of
model calibration. As well as these, there are also signalised pedestrian crossings
within Warwick Town Centre that have been included in the model network based
on the same principle.
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4 Matrix Development

4.1 Overview

In common with all other traffic model applications an Origin Destination (O-D)
matrix of travel demand through the network is required. This matrix is estimated
through the PARAMICS Matrix Estimation (ME) module. The PARAMICS ME
module requires three key elements for each individual model period in order to
assign an O-D matrix. These are:

e A Survey File
e A Routeing File
e A Prior Matrix

The PARAMICS ME combines these elements and produces an estimated matrix
for each hourly period under consideration. This is not the final matrix as dynamic
assignment and model network calibration parameters are not considered during
this stage. The assigned link flows do consider these elements and thus the
validation is based on assigned flows rather than matrix estimated flows. The
estimated matrix is therefore subject to calibration once it has been assigned to the
network.

The survey file is derived from observed count data, recorded from surveys and
manipulated through a spread sheet. This then provides a ‘target’ against which
the PARAMICS ME module can attempt to balance the matrix.

Survey files were developed for each specific model period and split by vehicle
type. Cars and LGVs were combined into the first survey file whilst OGV1 and
OGV2 were combined in the second. Segregating the survey file by vehicle type
allows tiered matrices to be estimated using specific count data and routing files
for specific vehicle types. In this case a two tier approach was taken to the
production of assignment matrices.

e Matrix 1: Controls the estimation of car and lights goods vehicle types
e Matrix 2: Controls the estimation of heavy goods vehicle types.

These initial matrix levels were adopted to control the estimation of the two
different vehicle classifications. Post-estimation the matrices were divided into
further sub-categories. This process is detailed towards the end of this section.

The routeing file utilised in Matrix estimation was a PARAMICS generated Pija
file. The Pija file is generated by assessment of 100 routeing tests, assigned to
every O-D pair. This information is used to generate a set of routes through the
network. The routing for each individual O-D pair is recorded and assigned within
the ME process.

4.2 Generalised Cost Equation (GCE)

The generalised cost equation used during the development of a PARAMICS
model has a direct effect on the way vehicles route through the network. As a
result the generalised cost equation that is adopted throughout the course of the
model development should be defined in advance of Matrix Estimation.
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Since the model was cordoned directly from the WLWA PARAMICS model a
consistent GCE has been adopted between the model scenarios.

As a result, the GCE applied during the development of the Warwick Town
PARAMICS model is as follows:

GCE =1.00 T + 0.65 D (min/mile) + 0.00 p

Where: T=Time
D = Distance
P = Cost (toll)
4.3 Prior Matrix Development

The primary use of the Matrix Estimation module is to refine and reflect the
existing demand conditions reflected in the prior matrix. It is important that the
prior matrix reflects a good approximation of traffic distributions and volumes
which are representative of the study area.

The primary source of data used to inform the development of a prior matrix was
the Origin Destination data collected through the Bluetooth survey, further detail
on this survey is provided within the Warwick Bluetooth Survey — Data Analysis
Report which is contained within Appendix E.

One specific outcome of the distribution analysis was the production of period
specific distribution matrix which identified the relative proportions of trips
travelling between the various cordons points defined within the study area.

In total 14 separate distributions were identified, one for each of the cordon
locations. These were however, aggregated into distribution regions for the
purpose of developing the prior matrix. The reason behind the aggregation is that
the distributions at each of the cordon locations, when considered in isolation, are
not necessarily representative of the likely distribution of trips that may occur
when considering each of the model zones on an individual basis.

In order that this process could be simplified, a series of distribution regions
where defined which related directly to the model zone structure. To further
simplify the process the zones within the Central region were assigned a
distribution derived from combining all of the central cordon points and each of
the outbound distributions therefrom.

Trips between zones contained within the Central region where removed entirely
from the matrix as the likelihood of these trips occurring in the first place is low
and, furthermore the magnitude of any trips that do occur would likely be too
small to be considered of material concern. Trips were the re-input into the model
matrix only on occasions where the survey data indicated that they existed. This
was done in order that the number of errors identified during the Matrix
Estimation process could be minimised.

The distribution regions defined across the model area have been illustrated within
the following Figure 14
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Figure 14 - Model Distribution Regions

] = | = [ =

== T & o [ ==

| ARUP

e -
- -

Each of the zones within the model was then assigned a distribution based on its
location relative to the regions defined within the previous Figure.

Once a suitable distribution had been assigned to each zone the next step was to
assign an appropriate level of trip generation. As a result trip generation levels for
each of the zones were defined based on one of three data sources subject to the
appropriateness of each for the intended purpose:

e Proximate survey data
e Address point information, furnessed by established trip rates
o Original WLWA zone totals

The preferred source of trip generation information was count data. Where there
was no appropriate count data to adopt the secondary choice was address point
data (factored using WCC trip rates), in areas where this was inappropriate, i.e.
because the zone represented a mixture of land uses or similar, then the original
WLWA model zone totals were used as a guide for the overall trip generation
levels.

The source of trip generation and therefore the primary zone constraint, as
assigned to each of the individual zones within the model is identified as
illustrated within Figure 15.

The outcome from this process was an initial prior matrix. The only amendments
that followed were in response to the errors in the prior matrix identified during
the matrix estimation process. Primarily these occur when a value for a movement
could not be estimated which, in turn, is as a result of the O-D information being
missing from the prior matrix. When these errors were identified additional values
were input into the prior matrix to match the missing movements.
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Figure 15 — Zone Constraints
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4.4 HGV Prior Matrices

It is good practice to model the assignment of Heavy Goods Vehicles (HGVs)
explicitly using a separate level matrix to which only OGV1 and OGV2 vehicle
types can be assigned. This matrix can be estimated by creating a survey file
relating specifically to the observed HGV movements within the model network.

HGV vehicles within the network also tend to be less familiar with the area than
the car and LGV trips and as a result tend to stick to sign-posted routes. To
account for this a lower level of familiarity is set and a routing file is generated
which uses the HGV familiarity level and subsequently perceived cost factors to
populate the routing information.

Just as HGVs are likely to route differently within the model the origin and
destination of HGV trips are also likely to be more refined, making application of
the Prior matrix derived for the estimation of cars and light goods vehicles as
unsuitable for this purpose.

A more representative HGV prior matrix was produced by sectoring the matrix
and seeding the sector to sector movements relative to the likelihood of HGV
movements being created.

The initial sector to sector movements adopted for this process and the weighted
values assigned to these movements are outlined within the following Table 2:
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Table 2 HGV Seeding

Central to Central 0
Outer to Central 0
External to Central 1
Central to Outer 0
Outer to Outer 0
External to Outer 20
Central to External 1
Outer to External 20
External to External 1000

The above values include the divisor which was set at 100.

4.5 Constraints

Constraints are a vital part of almost all Matrix Estimation (ME) processes.
Potentially the only exception is if ALL the movements into and out of ALL
zones have a count on them. Constraints can be used to:

e Prevent known movements / robust data in the prior matrix from reducing

e Prevent ME from increasing unwanted trips (e.g. short trips between
adjacent zones)

o Develop a robust ME process (e.g. by developing constraints based on trip
type / prior matrix data sources)

A tiered approach to the application of the constraints was applied whereby the
type and level of constraint that was applied was informed by the initial value
assigned to the O-D movement and also the sector to sector movement being
considered. For example small O-D’s between adjacent sectors were constrained
by absolute values, since percentages would have no impact, whilst large O-Ds
making the same movement were constrained by percentages. Similarly
movements to and from external zones were able to alter by a larger amount than
the movements between the internal sectors.

O-D values were classified as either small medium or large base on the following
criteria:

e Small O-D: 15 or less
e Medium O-D: between 15 to 50
e Large O-D: greater than 50

The type of constraint applied was either an absolute change (ABS) or a
percentage (%) change subject to the initial O-D value and the movement being
considered.

An overview of the constraints that were adopted during the Matrix Estimation
process is provided within the following Table 3:
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Table 3 - ME Constraints

OD Type Type value Type value Type value
Central to Central ABS 0 ABS 0 ABS 0
Outer to Central ABS 15 ABS 50 % 40%
External to Central ABS 30 ABS 75 % 60%
Central to Outer ABS 15 ABS 50 % 40%
Outer to Outer ABS 15 ABS 50 % 40%
External to Outer ABS 45 ABS 100 % 40%
Central to External ABS 30 ABS 75 % 60%
Outer to External ABS 45 ABS 100 % 60%
External to External None None None

4.6 Matrix Segregation

Demand to be assigned within the model was estimated based on 2 matrix levels,
matrix level 1 was used to represent light vehicles whilst matrix level 2 was used
to represent HGVs.

Matrix Level 1: Cars and Lights
Matrix Level 2: HGV trips

4.7 Base Matrix Estimation

Upon the development of the survey routing and matrix files, the PARAMICS ME
module was then used to estimate 2 tier matrices for each individual modelled
hour. As mentioned previously, Matrix Estimation does not calculate a demand
matrix; it is used to refine the existing prior matrix against observations.

Matrix estimation is an iterative process in which the estimated matrix is assigned
to the model for checking. Corrections are made within the prior matrix and the
process is rerun. During the actual estimation process itself PARAMICS carries
out internal run iterations which calculate and revise the output demand matrix at
each step.

In an effort to ensure that the ME module does not output an estimated matrix
which is far removed from the original prior matrix the number of iterations
undertaken during ME was restricted to 15. The target was set in such a way that
90% of the estimated values which, when compared to the observed, return a GEH
value of 6 or less for Matrix level 1 (i.e. cars and lights) and 80% for Matrix level
2 (i.e. HGVs).

This criterion was achieved for all matrices associated with each model period.
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4.8 Demand Totals

The trip totals by matrix level, assigned within the model are provided within the
following Table 4:

Table 4 — Assigned Demand Totals

M1 12229 18515 12499 15526 17587 13111
M2 145 219 254 131 122 100
4.9 Sector to Sector Comparisons

As has been outlined within the previous Section 4.5 of this report, a number of
factors have been used to constrain the movement of trips across the model
network. One of these factors has been the sector movement. The difference in
these values, pre and post estimation and also how they compare to the predictions
that were estimated from the original O-D survey information has been presented
within the following Table 5 and Table 6 for the AM and PM peak hours

respectively:

Table 5 - AM Sector to Sector Comparisons

% ABS % ABS %
Central/Central n/a 26 0.2% 0 0.0%
Central/Outer 12.0% 694 5.8% 634 3.4%
Central/External 12.0% 1285 10.6% 1189 6.4%
Outer/Outer n/a 1425 11.8% 1939 10.5%
Outer/External 40.0% 5767 47.8% 6749 36.5%
External/External n/a 9677 23.8% 8003 43.2%

Table 6 - PM Sector to Sector Comparisons

% ABS % ABS %
Central/Central n/a 30 0.2% 0 0.0%
Central/Outer 18.0% 738 4.8% 577 3.3%
Central/External 8.0% 1356 8.7% 1157 6.6%
Outer/Outer n/a 1252 8.1% 1854 10.5%
Outer/External 48.0% 7605 49.0% 5959 33.9%
External/External n/a 11344 29.3% 8039 45.7%

With the exception of the intra-external movements, which vary significantly as
they haven’t been constrained, the values for each movement before and after ME
are comparable which is a useful indicator of the level of change incurred as a
result of the ME process.
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In addition to the previous comparisons a review of the composition of the
matrices, in terms of the sector movements, both before and after ME has also
been undertaken. The proportion of each of the movements, less the external
movements, that comprise the overall matrix have been compared within both the
Prior and the output matrix. This figure, alongside the level of change between
each O-D movement between the two matrices, has been presented for the AM
and PM time periods within the following Table 7:

Table 7 - Sector Changes Pre & Post ME

Prior Output Variation Prior Output | Variation
Central/Central 0.28% 0.00% 0.28% 0.27% 0.00% 0.27%
Central/Outer 7.55% 6.03% 1.52% 6.72% 6.05% 0.68%
Central/External 13.97% | 11.31% | 2.65% 12.35% | 12.12% | 0.23%
Outer/Outer 15.49% | 18.45% | 2.95% 11.40% | 19.42% | 8.02%
Outer/External 62.71% | 64.21% | 1.50% 69.25% | 62.42% | 6.83%

The previous table reveals that the composition of the matrices before and after
ME is not subject to a significant level of change. The AM variation levels are
less than 3% for all movements whilst the differences within the PM matrix rise to
8% when considering the movements between zones within the Outer Region.
Furthermore, the difference is as a result of a reduction in the total trips making
those movements between the prior and output matrix rather than an increase
which could be indicative of ‘trip dumping’ during the ME process.

4.10 Vehicle Fleet Mix

Each matrix level can be used to assign different vehicle types as necessary
dependent upon the method of matrix production and the purpose of that matrix.
Analysis of the mix of vehicles entering the model network was undertaken, at
key locations, to ensure that the proportion of vehicles contained within the model
network reflect, as closely as possible, those that have been observed.

A summary of the resultant vehicle type proportions assigned within the model is
provided within the following Table 8

Table 8 — Hourly Vehicle Type Proportions

LIGHTS Cars 85% 89% 88% 89% 92% 92%
LGV 15% 11% 12% 11% 8% 8%

HEAVIES OGV1 | 27% 16% 13% 16% 15% 17%
OoGVv2 | 73% 84% 87% 84% 85% 83%

Since the ratio of cars and lights across the entire model period was approximately
9:1 generalised 90% and 10% proportions of cars and lights respectively where
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considered sufficient for the purposes of allocating vehicle type proportions to
matrix level two (SRN traffic)

4.11  Vehicle types

The table below highlights which vehicle types were applied to each matrix level:
Table 9 —Vehicle Types

1 1 Car Background 70 5

'.E..
1 12 LGV Background 60 5 _
2 14 oGVv2 Other 40 5 ;-
2 15 oGVl Business 40 5 -

The resultant mix of fleet assigned within the AM and PM model periods is
summarised within the following figures for the AM and PM periods respectively.

Figure 16 - AM Model Period (07:00 to 10:00) Vehicle Fleet Mix
AM peak period

0,294 1284

B Cars
BLGV
HOGV1
BOGV2
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Figure 17 - PM Model Period (16:00 to 19:00) Vehicle Fleet Mix

PM peak period
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5 Network Calibration

5.1 General

Model calibration and validation are necessary to achieve accuracy in modelling.
Model calibration is defined as the process by which individual components of a
simulation are adjusted to ensure model performance provides an accurate
representation of the observed traffic data used in model development. Model
validation is the process of checking the calibrated model against observed traffic
data independent of the model development process. The model calibration and
validation has been undertaken in line with the guidance outlined in DMRB
Volume 12 and 12a and subsequent Interim Advice note (IAN36/01) as well as
the HA Guidelines for the Use of Microsimulation Software (July, 2007).

The base model has been calibrated and validated for the AM (07:00 to 10:00) and
PM (16:00 to 19:00) time periods. The geometrical data included in the model has
been obtained from site surveys and the use of an Ordnance Survey (OS) data
overlay, against which the model network has been coded. Ariel photographs were
also used as a reference to ensure the correct layout of junctions as well as to
confirm stop line placement.

The initial model network was developed using the existing WCC Europa Way
Corridor model as the basis for model development.

5.2 Key Microsimulation Parameters

The key global driver behaviour parameters used in the model calibration are
included in Table 10. Default driving parameters are included for all three
modelled periods. To avoid modelling bias, the settings for these parameters
should remain constant for the existing and proposed models.

Table 10- Key Global Microsimulation Parameters

Mean Headway (sec) 1 second (Default)

Minimum Gap (m) 2 metres (Default)

Driver Behaviour (Aggressiveness / Default

Awareness)

Link Categories Default

Vehicle Speeds Maximum desired speed set at speed limits in
force.

Seeds run per Model 10 with Random Seeds

5.3 Routing and Feedback Parameters

Feedback Interval

Setting a feedback interval that is longer than 2 or 3 minutes duration has the
potential to result in too many vehicles switching routes in one go. Delay along a
route is given a greater amount of time to increase before vehicles elect to
reassign and, furthermore, a number of vehicles have missed the opportunity to
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reassign by the time the level of delay is at such a magnitude that the wholesale
reassignment becomes possible.

The feedback interval was set to 2 minutes because there is a constant need for
vehicles to assess the levels of delay along the available routes in order that the
right balance of reassignment can be achieved.

Feedback Method

The actual method of feedback calculation was also reviewed. In this case it was
decided that the most appropriate method of feedback calculation that should be
adopted was the ‘Aggression and Awareness Method’ (AggrAw).

The AggrAw method of applying feedback uses the sum of each vehicles
aggression and awareness values to determine the propensity to reroute. Thus,
vehicles with a high level of both will have a greater propensity to switch routes.
Vehicles in the middle of the distribution are likely to allow delay to build up to
higher levels before reassigning whilst vehicles with low levels of both will only
reroute once delay levels have become extremely high. It should be noted that this
method of feedback only affects familiar drivers (70% of Lights and 40%
Heavies).

The AggrAw method of feedback reduces the effects of the overall reassignment
process as it shifts some drivers early enough so that the level of delay that is
unacceptable to the ‘mid distribution’ drivers takes significantly longer to be
realised, at this point the drivers that have already switched may have caused
sufficient queuing on the alternative route that the switch can become less
pronounced.

In addition to the application of the AggAw feedback method some fine tuning of
the routing and assignment parameters was undertaken within the model. The
refinement was undertaken through iterative amendments to the feedback and
scale factors during the calibration process.

Feedback Factor

Links that produce a low cost in an empty network, and hence will be a popular
route choice, will produce a higher cost once congestion starts to build up, making
alternative routes more attractive. As the congestion reduces, the costs will also
reduce, and the route will become attractive once more.

The feedback interval controls the frequency with which this information is
updated, and made available to vehicles on the network whilst the Feedback
Factor is the controlling coefficient for the smoothing filter associated with the
feedback process. As a result a larger feedback factor will result in a greater
propensity for vehicles to reroute whilst a lower feedback factor will reduce the
propensity for vehicles to reroute, which, in turn, means that larger queues are
likely to form before vehicles will elect to reassign away from the chosen route.

The default feedback factor is 0.5 but within this model this has been reduced to
0.4. The purpose of this change is that it enables larger queues to form on the
network.
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Scale Factor

The scale factor allows the delay in the network to be altered before vehicles
perceive it. A scale value greater than 1.0 will increase the perceived delay, while
a scale value less than 1.0 will decrease it. Increasing the perceived delay has the
effect of causing the percentage of familiar vehicles re-routeing to increase faster.
Decreasing the perceived delay will cause the percentage to increase more slowly.

For the purposes of developing this model the scale factor was reduced from the
default value of 1.00 to 0.75.

These changes were observed to have an impact on the queuing levels within the
model network, in so far as the application of these parameters resulted in levels
of queuing comparable to those which had been observed on street. During the
review process, whereby the overall level of model calibration was checked
through the process of comparing modelled and observed flows, the refinements
were also noted as having a positive impact on the overall levels of calibration.

5.4 Network Calibration

Calibration parameters have also been applied to specific sections of the network
to allow a better representation of the individual junctions, aside from the
repositioning of the stop lines, the main Calibration parameters applied within the
model, by junction or section, include the headway, visibility and gap acceptance
parameters in the form of Path Merge, Path Cross and Lane Cross, respectively.

Headway

Application of a headway factor reduces the gap between vehicles proportionally
to the headway factor. This makes vehicles more aggressive in their tendency to
‘bunch’ together in areas where this has been applied, e.g. a headway factor of 0.5
reduces the headway between vehicles to 1m (by 50%) where applied whilst a
headway factor of 2 increases the headway between vehicles to 4m (by 100%).

Visibility

Default visibility within PARAMICS is set to Om any increase on this will
increase the distance from which the vehicles will begin to check whether or not
their entry into a junction is unopposed. Application of visibility within

PARAMICS is a standard mechanism through which the throughput of individual
junction entry arms can be increased.

Gap Acceptance

A reduction in gap acceptance from the default of 4 (and 3 for Lane Cross)
reduces the gap which vehicles deem acceptable between themselves and
oncoming vehicles when entering a junction.

A reduction in gap acceptance from the default of 4 (and 3 for Lane Cross)
reduces the gap which vehicles deem acceptable between themselves and
oncoming vehicles when entering into a junction. The variables which are
controlled by the link modifiers tab are essentially ‘buffer’ values as this time is
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added to the time it takes a vehicles tail to clear the collision point to give the true
cap acceptance value.

The true gap acceptance values are therefore set as a minimum of 67 (and 5 for
lane cross). Altering these parameters tends to be done on an ad-hoc basis as a
means of calibration and in some circumstances it has now become necessary to
look at negative gap acceptance parameters which, when applied, appear to use
some of the residual time allocated within the gap acceptance parameters rather
than just the 4, 4 and 3 that can traditionally be amended.

The need to apply negative gap acceptance parameters to achieve model
calibration appears to be increasing in frequency and has done since the
PARAMICS version release of 2008 onwards. This calibration technique has
been accepted in a number of independent audits including SIAS. It is also likely
that driver behaviour is changing and vehicles are becoming more aggressive than
they were around 3 decades ago when the first commercial version of
PARAMICS was released.

Because of the aforementioned reasons the application of negative gap acceptance
is deemed an appropriate response to the need to increase junction throughput to
match observed levels.

55 Network Calibration

Visibility
The visibility of specific links is shown in Figure 18.

Gap acceptance
The gap acceptance of the links within the model are shown in Figure 19.

? See SiAS PARAMICS Support Knowledgebase Article 194 (www.paramics-support.com) for
further information.
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Figure 18 — Link Visibility
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Figure 19 — Link gap acceptance
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Headway

As mentioned previously, amending the headway factor that has been applied to a
link will alter the distance between vehicles from the default value (2m)
dependent upon the factor applied.
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When undertaking a number of site surveys, for both this model and historically, it
has been noted that, in some areas, vehicles appear to accept larger gaps between
them and the car in front than in other areas. As shown in Figure 20, the headway
for the entire model has been amended as follows:

Figure 20 — Link Headway
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Cost Factors

Cost factors are an additional calibration tool which can be adopted to influence
the route choice. The Good Practice Guide® recommends the use of cost factors as
being valid in the following instances:

e To reflect signposting and a level of road hierarchy beyond that afforded by
the major minor link definition

e To account for site specific factors that may make a route less attractive to
drivers, e.g. on-street parking, narrow roads, etc.

An illustration of the location of relevant cost factors is provided within the
following figure:

¥ Microsimulation Consultancy Good Practice Guide, SiAS Ltd, 2005 Section 7-10
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Figure 21 — Link Cost factors
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5.6 Vehicle Release Profiles

Wherever possible the profiles within the model have been derived directly from
proximate count data. This approach is, however reliant upon data sites being in
close proximity to the zones and that that data has been disaggregated into, at
least, 15 minute intervals.

In certain cases, for the reasons outlined previously, it is not always possible to
derive specific profiles for zones. When this situation occurs it is necessary to
derive more general profiles to control the release of vehicles into the model
network.

For this model two proxy profiles were derived. Both profiles were derived by
aggregating the count data across the inner cordon points. The first profile was
derived using all of the counts perceived as exiting the inner cordon and entering
into the outer region. This profile was termed ‘OUT’. This profile was assigned to
the zones inside the central region for which no alternative profile was available.

The second profile was termed ‘IN’ and was calculated by aggregating the count
data travelling in the opposite direction. This profile was assigned to all of the
zones within the outer region for which no alternative existed. This has been
illustrated within the following Figure 22.
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Figure 22 — Cordon Profiles
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6 Flow Calibration

6.1 Count Data

In total 7 link counts and 29 Junction counts were utilised during the model
calibration process.

6.2 The GEH Statistic

The observed flows were checked against the modelled flows on the network and
the level of convergence between flows has been calculated. The initial
assessment measure is the GEH statistic, which is a common comparative
measure in this context. The formula of the GEH statistic is as follows:

(0-Ef

GEH= |[—
0.5(0 +E)

Where
O = Observed flow
E = Modelled assigned flow

The GEH is a measure that includes both the absolute and the relative difference.
The convergence is considered acceptable if the GEH statistic is less than 5 in
85% of data (DMRB, Volume 12).

Calibration and validation results are based on an average of ten random seed runs
per time period. A full summary of the comparisons of the Modelled and
Observed link and turn count data is available in Appendix A.

6.3 DMRB Criteria

The model calibration and validation process has been carried out, where possible,
in accordance with the criteria specified within DMRB Vol.12 (Traffic Appraisal
Manual). These guidelines are summarised in the following table:

Table 11 - DMRB Requirements

Assigned Hourly Flows

Individual flows within 100vph 85% of all cases

(flows<700vph)

Individual flows within 15% (flows 700- 85% of all cases

2700vph)

Individual flows within 400vph 85% of all cases

(flows>2700vph)

GEH statistic: individual flows GEH<5 85% of all cases

Modelled Journey Times

Times within 15% (or 1 minute, if higher) 85% of all cases
DMRB Vol12
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6.4 GEH Calibration

A significant proportion of the count data used for model calibration was collected
in the form of turn counts from Manual Classified Counts. As a result the count
calibration process adopted was reflective of both links and turn counts within the
model.

This results in around 275 data samples being used as opposed to 18 if link counts
are used in isolation. Therefore GEH comparisons were made using both observed
link counts and observed turn counts.

A summary of the overall level of model calibration achieved is presented within
the following Table 12 and Table 13 for the AM and PM respectively:

Table 12- AM Count Comparison - GEH

Counts: 273 275 278

GEH <5 244 239 256
% 89.38% 86.91% 92.09%

GEH <
3 204 74.7% 206 74.9% 223 80.2%
4 233 85.3% 224 81.5% 243 87.4%
5 244 89.4% 239 86.9% 256 92.1%
6 256 93.8% 255 92.7% 271 97.5%
7 263 96.3% 263 95.6% 274 98.6%
8 268 98.2% 266 96.7% 275 98.9%
9 268 98.2% 267 97.1% 276 99.3%
10 271 99.3% 270 98.2% 278 100.0%

Table 13- PM Count Comparison - GEH

Counts: 275 276 276

GEH <5 258 252 251
% 93.82% 91.30% 90.94%

GEH <
3 217 78.9% 223 80.8% 218 79.0%
4 245 89.1% 240 87.0% 235 85.1%
5 258 93.8% 252 91.3% 251 90.9%
6 262 95.3% 259 93.8% 258 93.5%
7 267 97.1% 266 96.4% 266 96.4%
8 271 98.5% 269 97.5% 269 97.5%
9 272 98.9% 272 98.6% 273 98.9%
10 274 99.6% 273 98.9% 274 99.3%

Analysis of the aforementioned tables reveals that the level of calibration that has
been achieved within the model is of a sufficiently high standard to enable the
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model to be declared fit for purpose. As the network conditions within the PM are
less prone to congestion effects then it is not surprising that such a high level of
calibration is achievable within the PM time period.

Analysis of instances where the GEH is higher than 10 reveals that less than 1%
of all comparisons return a GEH of greater than 10.

A full breakdown of the GEH comparisons has been provided within Appendix A
of this report.

6.5 Link Calibration

As an additional check, the entry flows have been aggregated for all links that
comprise the turning count surveys. The result of this is to provide an overall level
of calibration in the context of purely link flows, since a large number of small
turning counts can potentially bias the results of the previous calibration check.
An overview of the outcome of this process is provided within the following
Table 14 and Table 15 for the AM and PM respectively.

Analysis of these tables reveals that, when considering aggregate link flow levels
in isolation, the model demonstrates a high level of calibration across all of the
modelled hours.

Table 14- AM Count Comparison - GEH

Counts: 156 156 156

GEH <5 141 140 140
% 90.38% 89.74% 89.74%

GEH <
3 109 69.87% 117 75.00% 127 81.41%
4 132 84.62% 131 83.97% 137 87.82%
5 141 90.38% 140 89.74% 145 92.95%
6 146 93.59% 147 94.23% 151 96.79%
7 149 95.51% 152 97.44% 152 97.44%
8 151 96.79% 153 98.08% 153 98.08%
9 152 97.44% 153 98.08% 155 99.36%
10 153 98.08% 154 98.72% 155 99.36%
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Table 15- PM Count Comparison - GEH

Counts: 155 156 155

GEH <5 146 152 139
% 94.19% 97.44% 89.68%

GEH <
3 122 78.21% 135 86.54% 114 73.08%
4 136 87.18% 145 92.95% 127 81.41%
5 146 93.59% 152 97.44% 139 89.10%
6 150 96.15% 154 98.72% 146 93.59%
7 153 98.08% 155 99.36% 148 94.87%
8 153 98.08% 155 99.36% 152 97.44%
9 154 98.72% 155 99.36% 152 97.44%
10 154 98.72% 155 99.36% 152 97.44%

6.6 Flow Calibration

In order that a comparison of the observed and modelled flows could be
undertaken according to DMRB flow calibration criteria, turn counts on each link
were aggregated to provide link counts of a sufficiently robust standard to allow
the comparisons to be made. Flow calibration checks should not be undertaken
using a high number of low observed values as the standard is too easily
achievable. It is very rare that a large number of turn counts will exist which are
greater than 700 vph and, in reality a very large number will be under 100. This
means that a modelled count could be 100% out from the observed and still meet
the required flow criteria.

As a result the flow calibration levels were assessed using the same aggregate link
data that was presented within the previous Section 6.5 of this report. The
outcome of these comparisons, for both AM and PM model periods, has been
presented within the following Table 16 and Table 17 respectively.
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Table 16 — AM Link Flow Calibration

Observed <700vph 137 123 141
Modelled within 100vph 130 109 133

% within DMRB 94.89% 88.62% 94.33%
Pass / fail Pass Pass Pass
Observed 700 to 2700vph 19 33 15
Modelled within 15% 18 30 15

% within DMRB 94.74% 90.91% 100.00%
Pass / fail Pass Pass Pass
Total Counts 156 156 156
Total within standard 148 139 148

% 94.87% 89.10% 94.87%
Pass / fail Pass Pass Pass

Table 17 - PM Link Flow Calibration

Observed <700vph 126 119 133
Modelled within 100vph 121 115 123

% within DMRB 96.03% 96.64% 92.48%
Pass / fail Pass Pass Pass
Observed 700 to 2700vph 29 37 22
Modelled within 15% 27 37 20

% within DMRB 93.10% 100.00% 90.91%
Pass / fail Pass Pass Pass
Total Counts 155 156 155
Total within standard 148 152 143

% 95.48% 97.44% 92.26%
Pass / fail Pass Pass Pass

6.7 Queue Calibration

In addition to the comparisons against flow data, comparisons of the queuing
levels within the model have also been undertaken. These comparisons have been
undertaken using the queue survey data outlined within the previous Section 2.3
of this report.

Comparisons of the queuing levels were undertaken using the average maximum
queue lengths, in vehicles, which was summarised for every 5 minute interval
within the model period.

This meant that for every approach that was surveyed within the model 12
comparisons where made per hour meaning 36 comparisons across the model
period.
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The modelled versus observed queuing comparisons were undertaken using a +5
vehicle threshold. This meant that any instance where the modelled queue length
was recorded as being within 5 vehicles of the surveyed queue length a=was

recorded as an acceptable match.

The outcome of these comparisons, across the AM and PM model periods are

presented within the following Table 18 and Table 19

Table 18 - AM Queue Calibration

4 A A425 Birmingham Road, 36 35 97%
East
B Budbroke Road, South 36 30 83%
C A425 Birmingham Road, 36 34 94%
West
5 A A425 Birmingham Road, 36 35 97%
East
B Eastley Crescent, South 36 36 100%
C A425 Birmingham Road, 36 30 83%
West
14 A A46 Southbound Offslip, 36 29 81%
North
B A425 Birmingham Road, 36 35 97%
East
C A46 Northbound Offslip, 36 29 81%
South
D A4177 Birmingham Road, 36 27 75%
West
Table 19 - PM Queue Calibration
4 A A425 Birmingham Road, 36 36 100%
East
B Budbroke Road, South 36 33 92%
C A425 Birmingham Road, 36 35 97%
West
5 A A425 Birmingham Road, 36 35 97%
East
B Eastley Crescent, South 36 36 100%
C A425 Birmingham Road, 36 36 100%
West
14 A A46 Southbound Offslip, 36 35 97%
North
B A425 Birmingham Road, 36 31 86%
East
C A46 Northbound Offslip, 36 32 89%
South
D A4177 Birmingham Road, 36 35 97%
West

Although there is no strict guidance regarding calibration of traffic models against
queue data, it is reasonable to conclude from the previous tables that queuing
levels within the model are representative of those which have been surveyed.
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Within the AM, in all but one instance, modelled queuing levels are within 5
vehicles of the observed levels in over 80% of comparisons across every arm.
Within the PM period the over 85% of modelled queue lengths, by arm, are within
5 vehicles of observed queuing levels.

6.8 Calibration Summary

Overall it is reasonable to conclude that a high level of flow calibration has been
achieved during the model development process with every comparison
demonstrating a level of adherence beyond the minimum requirement outlined
within DMRB.
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7 Model Validation

7.1 Overview

DMRB requires that, once a model has been successfully calibrated, an
independent check of the model should be undertaken using data that has not been
used to inform any of the model calibration.

In this case a limited number of journey time surveys were made available to
inform the model validation checks. The coverage of the journey time routes
specifically dealt with the area around the A46/A4177 and the NW to SE route
through Warwick town that is facilitated by the A425. As a result additional link
counts were retained across the study area for the purpose of validation checks.

These link counts were selected on the basis that turn counts were available along
the same corridors to inform the Matrix Estimation process meaning the counts
could be retained for validation without compromising the production of the
demand matrices for assignment within the model.

7.2 Link Count Validation

The locations used for link count validation have been detailed previously within
Section 2.2 of this report. DMRB Guidance states that an acceptable level of link
flow validation has been achieved if 85% or more of the observed versus
modelled link count comparisons returns a GEH of 5 or less”.

Comparisons have been made between observed and modelled link counts across
the entire AM and PM model periods. The outcome from these comparisons has
been presented within the following Table 20 and Table 21 for the AM and PM
model periods respectively:

Table 20- AM Link Flow Validation

Counts: 14 14 14

GEH <5 11 12 13
% 78.57% 85.71% 92.86%

GEH <
3 9 64.29% 8 57.14% 8 57.14%
4 10 71.43% 10 71.43% 9 64.29%
5 11 78.57% 12 85.71% 13 92.86%
6 12 85.71% 14 100.00% 13 92.86%
7 13 92.86% 14 100.00% 14 100.00%
8 14 100.00% 14 100.00% 14 100.00%
9 14 100.00% 14 100.00% 14 100.00%
10 14 100.00% 14 100.00% 14 100.00%

* DMRB, Volume 12 Section 2 Part 1 — Table 4.2
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Table 21- PM Link Flow Validation

Counts: 14 14 14

GEH <5 13 14 14
% 92.86% 100.00% 100.00%

GEH <
3 10 71.43% 13 92.86% 9 64.29%
4 13 92.86% 13 92.86% 12 85.71%
5 13 92.86% 14 100.00% 14 100.00%
6 13 92.86% 14 100.00% 14 100.00%
7 14 100.00% 14 100.00% 14 100.00%
8 14 100.00% 14 100.00% 14 100.00%
9 14 100.00% 14 100.00% 14 100.00%
10 14 100.00% 14 100.00% 14 100.00%

Analysis of the previous tables reveals that the model demonstrates the necessary
level of validation across both AM and PM peak hours. The only hour which does
not conform to the required standard is the AM pre-peak hour where three
comparisons return GEH higher than 5.

This is not consider a material concern however because the sample size is
relatively limited, meaning each comparison represents nearly 8% of the sample.
Furthermore, no comparisons return a GEH of 8 or higher which means that even
when the required standard has not been met the modelled flows must still be
within a reasonable range of the observed flows.

7.3 Journey Time Validation

In addition to the link flow validation, validation of the model against journey
times was also undertaken. Two routes were used for the validation and these
have been illustrated previously within Figure 4 of this report.

DMRB states 85% or more of modelled journey times must be within 15% (or 1
minute, if higher) of observed journey times for the model to be considered as
validated.

The routes were split by 12 timing points meaning that each direction was split
into 11 sections. Comparison where made between the observed and modelled
journey times both by each individual section as well as across the entire route.

A full breakdown of the various comparison tables has been presented within
Appendix C of this Report.

The first method of checking modelled and observed journey times involved the
definition of comparable journey time routes within the model area. Each route
was defined to reflect the timing points used during the survey.

PARAMICS collected the time it takes for every vehicle to traverse the entire
length of the path within the model period. This information is collated and then
the average journey time calculated for all vehicles, across each model hour.
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This exercise was undertaken for each section of the routes surveyed. Analysis of
the outcome of the section by section comparison is presented within the
following Table 22:

Table 22- Sectional Journey Time Validation

Count 22 22 22 22 22 22
PASS 100.00% | 95.45% 95.45% | 100.00% | 95.45% | 100.00%
FAIL 0.00% 4.55% 4.55% 0.00% 4.55% 0.00%

The previous table demonstrates that, when comparing modelled and observed
journey times, each of the individual journey time sections conforms to the
required standard.

Since each of these individual sections are relatively short in length, it is
reasonable to expect the majority of the sample to meet the required standard. As

a result, comparisons have been made between the observed and modelled journey
times across the entire route.

The outcome of these comparisons is presented, for the AM and PM periods
within the following Table 23 and Table 24 respectively.

Table 23- AM Route Journey Time Validation

Dir. OBS MOD Status OBS MOD Status OBS MOD Status
EB 08:06 07:13 PASS 18:22 15:29 FAIL 08:39 08:33 PASS
WwB 07:03 05:34 FAIL 07:57 06:15 FAIL 07:00 05:40 FAIL

Table 24- PM Route Journey Time Validation

Dir. OBS MOD Status OBS MOD Status OBS MOD Status
EB 08:38 07:44 PASS 10:28 09:14 PASS 07:00 07:17 PASS
WB | 09:16 07:58 PASS 10:06 08:12 FAIL 07:05 06:06 PASS

The previous Tables indicate that the model performs poorly when considering the
journey times across the entire route.

In order that the reason for the discrepancies between modelled and observed
journey times could be better understood a review of the observed data was
undertaken which revealed the following:

e The modelled data was being compared against a relatively limited sample
size, within both AM and PM model periods a maximum of 40 runs had been
achieved, instantly this is halved on account of the two directions.
Furthermore, the network congestion within the peaks limits the sample size
within the peak hours, these are the most important hours and they are also the
hours demonstrated to suffer from the greatest modelled and observed
divergence levels. During the AM peak hour as few as 4 journey times
commenced within the assessment period.
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e The limited peak hour sample size was also adversely effected by the delays
experienced within a single section of the route, specifically on the A452
between the Birmingham Road/Wedgenock Road and Ansell Way.

When considering these issues with the observed data the following, additional,
comparisons where undertaken:

o A comparison of the modelled and observed journey times with the
Wedgenock Lane to Ansell Way section having been removed from the
analysis.

o A comparison has been undertaken using specifically defined journey time
analysis vehicles within the model. This form of analysis consist of
releasing vehicles into the model network at times which precisely match
the departure times recorded within the observed surveys.

The outcome of both of these approaches has been presented as follows:

Revised Sectional Analysis

The first approach to reviewing the data involved checking how well the modelled
journey times compared to the observed with the section between Wedgenock
Lane and Theatre Street removed from the analysis.

In effect this approach split the route into two sections which in turn created four
comparisons, one per section/direction. Section 1 was defined between
Charingworth Drive and Wedgenock Lane whilst Section 2 was defined from
Ansell Way to Myton Road. The outcome of these comparisons has been
presented within the following Table 25 and Table 26 for the AM and PM
respectively:

Table 25- AM Revised Route Journey Time Validation

Route OBS | MOD | Status | OBS | MOD | Status | OBS | MOD | Status
Route2 EB 1 | 02:59 | 02:45 | PASS | 05:14 | 05:09 | PASS | 03:12 | 02:31 | PASS
Route2 WB 1 | 03:03 | 02:20 | PASS | 03:11 | 02:25 | PASS | 02:55 | 02:21 | PASS
Route2EB 2 | 03:55 | 03:24 | PASS | 08:30 | 08:23 | PASS | 03:56 | 04:53 | PASS
Route2WB 2 | 03:59 | 03:14 | PASS | 04:46 | 03:50 | PASS | 04:05 | 03:19 | PASS

Table 26- PM Revised Route Journey Time Validation

Route OBS | MOD | Status | OBS | MOD | Status | OBS | MOD | Status
Route2 EB 1 | 02:52 | 02:28 | PASS | 03:15 | 02:34 | PASS | 02:52 | 02:28 | PASS
Route2 WB 1 | 03:17 | 02:32 | PASS | 03:38 | 02:38 | PASS | 03:00 | 02:27 | PASS
Route2 EB2 | 05:46 | 05:16 | PASS | 07:13 | 06:40 | PASS | 04:08 | 04:48 | PASS
Route2 WB 2 | 05:58 | 05:26 | PASS | 06:28 | 05:33 | PASS | 04:05 | 03:39 | PASS
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The previous tables demonstrate that when the section is removed from the
analysis, the remaining elements of the route conform to the required standards.

This indicates that this section of the route has a disproportionate impact on the
overall comparisons. This is because at certain periods the route is heavily
congested an subject to large levels of delay whilst for the remainder of the period
vehicles are able to move more freely across the route. When the average journey
time of all vehicles travelling this section of the route is considered within the
model this is inevitably going to result in faster journey times than has been
recorded since 25 to 50% of the recorded observations where collected during
periods of high congestion.

As a result of this, it was also considered appropriate to undertake a direct check
of modelled versus observed journey times based on the departure time of the
route surveys. To undertake these comparisons vehicles were assigned to fixed
routes within the model. These routes were defined to precisely match the
surveyed routes and the vehicles were released into the model network at exactly
the same time as the surveys commencement. This provided an exact replication
of the survey parameters within the model network.

The results of this comparison are presented within the following Table 27:

Table 27- Vehicle Route Journey Time Validation

07:00 to 08:00 07:19 08:06 00:47 PASS
06:19 07:03 00:43 PASS
08:00 to 09:00 16:31 18:22 01:51 PASS
07:21 07:57 00:36 PASS
09:00 to 10:00 08:46 08:39 00:06 PASS
06:41 07:00 00:19 PASS
16:00 to 17:00 08:10 08:38 00:28 PASS
08:50 09:16 00:26 PASS
17:00 to 18:00 09:50 09:05 00:45 PASS
09:03 10:06 01:02 PASS
18:00 to 19:00 07:43 09:14 01:31 FAIL
07:01 07:05 00:04 PASS

Analysis of the previous table reveals that the modelled journey times conform to
the standards outlined in DMRB in all but one case. Of greatest significance are
the results obtained from the AM and PM peak hours which demonstrate, when
the survey parameters are reflected precisely within the modelling, a sufficient
level of overall model validation.

7.4 Validation Summary

On an hour by hour basis the previous sectional analysis indicates that the journey
times within all model hours are comparable to observed in almost all occasions.
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When considering the analysis of the entire routes delay within one section,
coupled with a limited sample size, was observed to adversely bias the
comparisons.

Removal of this section from the analysis revealed that the remaining sections of
the route were observed to conform to the required DMRB standard.

Furthermore, vehicle routes were defined within the model area which precisely
matched the survey routes. Vehicles were then released into the model at
matching times to the first timing point of the surveys. When comparing the
modelled and observed journey times in this manner, both directions of the route,
within the AM and PM peak hours, are demonstrated to conform to the standards
outlined with DRMB.

Based on the outcome of both the link and journey time comparisons it is
reasonable to conclude that the model demonstrates an appropriate level of
validation.
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8 Model Forecasting

8.1 Introduction

WCC requested that a model be produced that can be used to test the implication
of schemes and developments under future year 2016 and 2021 conditions.

8.2 Objectives

The objective of this exercise is to produce future year Warwick Town
PARAMICS models, in line with current guidelines, which can be deemed fit for
purpose as a means of assessing the impact of any localised growth strategy and
associated mitigation packages.

It is intended that the final models will serve as a sound basis upon which the
impacts of local development proposals and transport interventions can be
assessed.

8.3 Scope

The process by which these models have been produced is based on the
methodology outlined in the ‘Warwickshire County Council draft modelling
protocol’.

Traditionally the forecasting process would require the allocation of committed
developments within the study area and then demands would be adjusted, through
interrogation of the TEMPRO database, to ensure that the necessary levels of
growth are assigned within the model.

At this stage, however, there are no major committed developments anticipated
within the study area. Furthermore, the Local Plan sites are currently out for
consultation. Given the relative uncertainty associated with the Local Plan it was
decided, in the short term, that the demands would be forecast through direct
interpretation of the TEMPRO database.

It is envisaged that once the Local Plan sites have been allocated O-D
information for both Local Plan demands and Committed Developments should
be cordoned out of the WLWA model and re-assigned within the town centre
model to ensure the forecasting process is both robust and reflective of known
assumptions.

8.4 Background Forecasts
The forecasting was informed through the following steps:

e Light vehicle growth associated with O-Ds within the model not directly
between external zones was derived directly from the TEMPRO database.

e TEMPRO factors were adjusted by NTMAFQ9 to provide the forecast growth
levels for external trips.

e The 2011 to 2022 NTEM “all roads” West Midlands were used to inform the
growth of HGV trips on the model network.
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8.5 Matrix Levels

Traditionally the forecast growth levels have been stored within a separate matrix
level. However, because this forecast model represents and interim model which
will be updated once the certainty around the Local Plan allocations has increased,
it was decided that growth would be applied directly to the existing matrix levels.

8.6 TEMPRO/NTEM Factors

The NTEM table used to derive the factors for HGV growth is provided within
Appendix D of this report. In line with current guidance, the TEMPRO dataset
applied was 6.2, these factors were not adjusted by income and fuel as it is
intended that adjusted factors will serve as the cap on growth within the model
and a cap is not likely to be required until forecast growth associated with the
Local Plan allocations is included within the model.

Thus, to ensure that any forecasting is not overly robust, TEMPRO factors to
inform internal growth within the model have not been adjusted at this stage.

A summary of the 2013 to 2016 and 2021 factors used to inform the forecasting is
provided within the following tables:

Table 28- 2013 to 2016 Growth Factors

Origin Destination | Origin Destination
County Warwickshire 1.0169 1.0283 1.0275 1.0204
44UFO0 rural (Warwick) 1.0223 1.0274 1.0269 1.0235
44UF3 Warwick 1.0232 1.0271 1.0267 1.0239
NTEM All Roads Factor 1.024

Application of these factors results in demand being predicted for the 2022 test
year based on TEMPRO/NTEM growth predictions. NTEM factors govern the
growth of HGV trips whilst TEMPRO informs the growth of cars and LGV trips.

8.7 2013 Demand Levels

The total volume of demand assigned to the model across each matrix level, for
each individual model hour, is summarised in the following table:

Table 29 — As