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1.1

Introduction

Introduction
AECOM has been commissioned by Welwyn Hatfield Borough Council (WHBC) to develop a strategic highway
model of the area of Welwyn and Hatfield, to support their emerging Core Strategy for their Local Plan (LP). The
intention of the LP is to identify proposed growth in population and employment within the Borough by 2031. The
transport model will help to identify potential highway network issues associated with the proposed development
as well as test relevant mitigation strategies to accommodate the growth in a sustainable and manageable way.
There is currently an HA approved SATURN model of the Stevenage and Hitchin area (SHUM). As the southern
boundary of this model is Welwyn-Hatfield, it was agreed with Hertfordshire County Council (HCC) and WHBC to
extend the network coverage of this model to encompass the Welwyn and Hatfield areas using East of England
Regional Model (EERM), as a basis to create an initial link network and prior demand matrix in Welwyn and
Hatfield. The outcome of this process has been the production of a model that covers the Welwyn and Hatfield
urban areas, the A1 (M) between Junctions 2 and 9, and the Stevenage and Hitchin urban areas. This model has
been named the Welwyn-Hatfield and Stevenage-Hitchin model; which will be referred to as WHaSH for the
remainder of this document.
WHaSH was originally developed by AECOM in February 2014 and the Highways Agency (HA) reviewed the
2013 Base Year Model in March 2014 providing AECOM and HCC with a series of comments and
recommendations. In response to this AECOM undertook an enhancement of the Base Year model making use of
some new data collection and an extensive highway network review.
In addition to this, the prior matrix has been enhanced along with the calibration, matrix estimation and
assignment procedures setup to follow the TAG unit M3.1 guideline, January 2014. This was reported on in the
‘WHaSH (Welwyn/Hatfield and Stevenage/Hitchin) Highway Model; Model Development Report – October 2014’.
WHaSH has been used to test a number of different scenarios (with a 2031 forecast year) in order to inform the
development of the Welwyn Hatfield Local Plan. It should be noted that a Maxout (including all proposed
developments) and a Local Plan Option 1 scenario were previously tested in the pre-enhanced WHaSH model.
The outputs from this were used to inform the development of a Local Plan Option 2 planning scenario. The
scenarios tested in the enhanced model, and discussed in this report, are listed below:


Reference Case (all committed development sites) without mitigation;



Local Plan Option 2 (LPO2) without mitigation; and



LPO2 with mitigation.

This report explicitly discusses the methodology used to develop the forecast demand matrices for the study area
of Welwyn and Hatfield. This report also discusses the growth assumptions outside the study area including
Stevenage and Hitchin.
It should be noted that as further stages of the Local Plan process moves forward, additional transport evidence
at a more refined level might be required to understand likely impacts. More refined representation of key
development sites, including the local access requirements, trip rates as well as phasing will need to be
understood.

1.2

Purpose and Structure of the Report
The purpose of the report is twofold:
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To explain the stages in the development of the future year (2031) traffic assignment model, including the data
sources used for the development of the demand matrices and networks; and
To report and discuss the results from the future year assignments providing a high level assessment of the
Local Plan. This includes evaluating the impact of developments on the highway transport network, highlighting
the issues in the network, and investigating the suitability of the designed mitigation schemes.

Following this introduction, Chapter Two gives a brief overview of some of the characteristics of the model. It is
recommended to read the ‘WHaSH (Welwyn/Hatfield and Stevenage/Hitchin) Highway Model; Model
Development Report – October 2014’ for information on: Data Collection, Network Development, Matrix
Development and Highway Model Calibration and Validation of the 2013 Base Year model.
Chapter Three outlines the development of the future year highway network whilst Chapter Four describes the
development of the future year trip demand matrices. Chapter Five highlights the results of the future year model
assignments and Chapter Six provides an assessment on the performance of each mitigation scheme. Finally,
the conclusions and next steps are set out in Chapter Seven.
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2.1

Model Overview

Model Package
WHaSH utilises SATURN version 11.3.03. All assignments have used this version of the SATURN software.

2.2

Model Influence Area
The model area selected is shown in Figure 2.1 in terms of its geographical location and extent. The area
includes the towns and hinterland of Welwyn Garden City, Hatfield, Stevenage and Hitchin, and the A1 (M)
motorway including junctions 2 to 9.
WHaSH will be used to evaluate the impact of future developments on the highway network in Welwyn Hatfield.
The developed model is capable (at a high level) of representing inter-urban flows across the following routes:


A1(M) - Junctions 2-6;



A414 - Jack Oldings Roundabout to Birchall Lane roundabout;



A1000 corridor through WGC;



A6129 Stanborough Road / Broadwater Road;



A1001 corridor (Comet Way / Roehyde Way / South Way);



A414 Junction 3 to London Colney Roundabout;



A1057 Hatfield Road;



A1000 Hertford Road / Great North Road; and



Key B roads such as the B197, B195, B1000.
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Figure 2.1: WHaSH Model Area and Welwyn Hatfield Model Influence Area (in blue)

2.3

Base Year and Time Periods
The modelled Base Year has been built up from an EERM cordon in the Welwyn-Hatfield area and SHUM
developed network. The Welwyn Hatfield network was enhanced to represent the infrastructure in place at this
time (2013). The Base year model represents an average weekday (Monday to Friday) in June 2013.
The reason for the specific month is because all the newly commissioned surveys took place in June 2013 which
is considered a ‘neutral’ month for capturing normal traffic behaviour (DMRB Vol. 12 Section 2, Chapter 2). As a
consequence it was not necessary to apply a seasonality factor to the trip matrices. Furthermore all traffic count
information collected outside of June 2013 has been adjusted for annual year on year traffic growth and
seasonality changes accordingly.
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The model has two distinct time periods:

2.4



Morning peak hour (08:00 to 09:00); and



Evening peak hour (17:00 to 18:00).

Vehicle Types and Journey Purpose
The model has been built to represent traffic flows for three main vehicle types:


Car;



LGV; and



HGV.

In addition to the three main vehicle types, bus routes and their frequencies are coded in the model to incorporate
their impact on the network. This is a fixed flow on the network. Each vehicle type is assigned by an individual
matrix of trips defined by their journey purpose. In total, there are four journey purposes that are ultimately
assigned in the model, including:


LGV (JP1);



Car Other (JP2);



Car Employers Business (JP3);



HGV (JP4).

The reason for modelling a variety of user classes is because each purpose for travel has different journey
behaviour and characteristics. This separation of the journey purposes has several advantages including:




2.5

Different assignment parameters can be attributed to each journey purpose, reflecting the different importance
they attach to various elements of the journey, such as time and distance;
The mix of user groups at particular points on the network, or travelling between particular zones, can be
examined; and different growth factors for the future years can be attributed to each user group.

Generalised Costs
Generalised cost is a measure which takes into account the different components which contribute to the decision
about making a journey. In the case of highway trips, the principal components are journey time and vehicle
operating costs (VOC). The two elements can be combined using the Value of Time (VOT) for the appropriate
user class. The VOT and VOC have been derived from the DfT website guidance on the conduct of transport
studies (WebTAG data book, May 2014). Whilst the values stated in this guidance are primarily intended for
appraisal, it has been assumed that the VOT and VOC can likewise be applied in modelling. The data book has
subsequently been updated in November 2014, whilst we were finalising the result of this study, but it is unlikely
to have a significant effect on the results of this assessment.
In SATURN all assignments assume that individual drivers seek to minimise their travel cost, with travel cost
being defined as generalised cost:

K = PPM * T + PPK * D + M
Where: K is the cost in unit of pence, T is time in units of minutes, D is distance in kilometres, M is monetary
charge in pence, PPM is a user-defined parameter specifying ‘Pence Per Minute’, PPK specifies ‘Pence Per
Kilometre’.
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The VOT and VOC are used to calculate the generalised cost parameters PPM and PPK, which differ depending
on the drivers’ journey purpose and class of vehicle. The time of travel also affects the PPM parameter. These
values will thus be different by user class and time period.
The PPM and PPK values for the forecast year of 2031 for each user class and time period are summarised in
Table 2.1. These values have been calculated using TAG Data Book – May 2014.

Table 2.1: 2031 PPM and PPL values using WebTAG Databook (May 2014)
Period
AM
PM

2.6

User Class
Value of Time (PPM)
Value of Distance (PPK)
Value of Time (PPM)
Value of Distance (PPK)

UC1
28.6
14.14
28.6
14.14

UC2
20.41
5.08
21.59
5.08

UC3
62.83
11.73
60.43
11.73

UC4
57.83
52.74
57.93
52.74

Assignment Procedure
The assignment model predicts the routes that drivers will choose and the way that traffic demand interacts with
the available road capacity. The assignment model chosen for WHaSH is Wardrop’s Principle of Traffic (or User)
Equilibrium. This method assumes that all drivers of the same assignment class perceive journey costs in the
same way.
They adjust traffic flows on the network so that no driver can reduce his or her (perceived) journey cost by
changing route. It is an iterative procedure, in which the travel speed on each network link is recalculated
according to the level of traffic assigned, and then used to balance flows within the available network capacity.

2.7

Convergence Criteria
High convergence is crucial to achieving good modelling practice. The importance of achieving convergence is
related to providing stable, consistent and robust results. When the model outputs are being used to compare
future year ‘Do Minimum’ and ‘Do Something’ situations, it is important to be able to distinguish real differences
from those associated with different degrees of convergence. This is critical in carrying out robust assessments.
The recommended measure is percentage relative GAP set out by WebTAG M3.1 – 3.3.12. This is a measure of
how far the current flow is from the equilibrium point and will be zero in a perfectly converged model. As
convergence improves the difference in trips between successive iterations decreases until the equilibrium point
is reached. DfT’s website guidance states that a percentage GAP around 0.1% is the benchmark, but if that
cannot be reached then a convergence level of at least 0.2% is recommended. If the GAP is over 0.2% then
remedial steps should be taken to improve the convergence, by increasing the assignment accuracy, the measure
of how far the current flow is from the equilibrium point.
There are other measures of the model convergence which can provide further confidence in the calibrated Base
Year model assignments. Of these, the measure that is most applicable to SATURN modelling is the stability of
assignment as measured by the percentage of link flows with a flow change of less than 1%, for which an
acceptable value is for the model to achieve four consecutive iterations for greater than 98% of links.
A dual convergence criteria has thus been set for the model:


a %GAP value of 0.05% or less;



a variation of less than 1% for 98% of the links in the model for four consecutive runs.

This convergence criteria is well beyond the WebTAG benchmark and will provide a sound basis for the base
year modelling platform.
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3.1

Future Year Network Development

Introduction
This section sets out the development of the future year networks of which there are two; a 2013 network
including any committed transport schemes up until 2031 and the same network which also includes a number of
mitigation measures designed as part of the Local Plan process.

3.2

Network Development – Committed Schemes
This section discusses the extent of the highway network, including constructed, committed and proposed
mitigation measures to accommodate the anticipated development to create the future year Do Minimum network.
This will form the ‘Without Mitigation’ network when testing Reference Case and LPO2 in chapter 5.
WHaSH was developed to reflect the transport network operation in 2013. To provide a representative transport
network for 2031, the highway network was updated to include the constructed and committed transport
improvements in the study area. This resulted in the development of the ‘without mitigation’ network for 2031
which includes the following improvements (see Figure 3.1):


A1 (M) Junction 6 Pinch Point Scheme. Improvements to traffic flows running northbound at Junction 6 on the
1
A1 (M) due to be complete in April 2015 ;
2



Hatfield Station pedestrian access improvements due to be complete in September 2014 ; and



Red Lion Court staggered crossing signal re-phrasing .

1

3

http://www.highways.gov.uk/roads/road-projects/a1m-junction-6-northbound-improvements-welwyn/
http://www.hertsdirect.org/docs/pdf/i/Hatfield_Interchange_Scheme_Update_-_May_14_(2).pdf
3
Signal timings provided by HCC via email on 02/01/2014
2
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Figure 3.1: 2031 ‘without mitigation’ network
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3.3

With Mitigation Network Development
Prior to the development of WHaSH, the DIAMOND traffic model was used to determine the strategic impact of
developments on the highway network. WHBC share the HA’s view that this high level assessment is not
sufficient in providing evidence to make an appropriate response to the emerging core strategy, hence the reason
WHaSH model is developed.
As part of the initial assessment using DIAMOND thirteen junctions were identified for requiring improvements to
accommodate increased traffic demand as a result of development across the Local Plan area. A further three
junctions (listed in italics) were identified in the light of current local plan tests. The combined ‘with mitigation’
package is as follows:
1.

A1(M) Junction 6, including the Clock Roundabout;

2.

Mundells Gyratory;

3.

Broadwater Road / Bridge Road signalised junction;

4.

A414 section between Mill Green & Tesco (Great North Road);

5.

Jack Oldings Roundabout;

6.

A1(M) Junction 4;

7.

A1(M) Junction 3;

8.

A1057 St Albans Road / A1001 Comet Way / B6426 Cavendish Way junction;

9.

Stanborough Roundabout;

10. A414 Hertford Road / A1000 junction;
11. Birchall Lane / A414 Roundabout;
12. Holwell Lane / A414 Roundabout;
13. B197 Wellfield Road / A1001 Comet Way Roundabout;
14. Coopers Green Lane Roundabout;
15. Ellenbrook Lane / St. Albans Road Roundabout; and
16. A1000 / South Way Overpass.
The remedial measures for each junction have been coded into the ‘with mitigation’ network, where possible.
More detailed information on mitigation scheme design can be found in the ‘Welwyn and Hatfield Junction Design
Improvement Feasibility Study’ submitted by AECOM in August 2014. This report includes proformas for each
scheme. Their geographical location is provided in Figure 3.2.
The network described in section 3.2 is used to test the Reference Case and LPO2 (without mitigation) scenarios.
Section 3.3 described the network used to test LPO2 (with mitigation). The traffic assignment results for these
scenarios are discussed in chapter 5.
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Figure 3.2: 2031 ‘with mitigation’ network (scheme locations highlighted)

3.4

Future Year Bus Network
Hertfordshire’s third Local Transport Plan includes a Bus Strategy for the period from 2011 – 2031 and an
Intralink Strategy regarding the partnership of the passenger transport network in Hertfordshire to 2016. The Bus
Strategy 2011 – 2031, sets out the framework of strategic and detailed policies for passenger transport, the
current situation and the challenges facing Hertfordshire.
Whilst the strategic policies and aspirations cover a 20 year timescale, the Strategy sets out a realistic and
achievable vision for the shorter/medium term. The Strategy identifies 20 corridors (major routes and urban
services) for focusing development and improvements. However, the Strategy does not specifically stipulate any
new services, or improvements to existing ones along these corridors.
Therefore bus routes within the area of interest have been obtained from the Hertfordshire Travel Information
website. These have been used to model the impact bus services have on junction capacity / delay only. Due to
the nature of commercial operations of bus services within Hertfordshire there is no guarantee that these services
will still be in operation during the future year. However considering the Bus Strategy mentioned above this is the
best estimate for bus services within the county given the information available.
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4.1

Future Year Matrix Development

Introduction
An important part of forecasting the likely traffic conditions on the highway network includes understanding
changes to travel demand. Demand changes are a reflection of changes in income, transport prices,
demographics and land use changes. The methodology employed for developing the forecast demand matrices
for the 2031 future year scenarios can be broken down into four stages:



Stage 1: Development of background growth factors for internal to internal (within modelled area), internal to
external, external to internal and external to external trips.
These factors (except external to external) were derived using the National Trip End Model (NTEM) forecasts
and TEMPRO. The latest version of the dataset, NTEM 6.2 was used in conjunction with the current version of
TEMPRO V6.2. This ensured the forecasts benefit from nationally and locally derived growth projections in
accordance with government guidance.
LGV and HGV growth factors have been calculated separately to cars, using the DfT’s National Transport
Model (NTM) 2013 data.
For external to external movements, the East of England Regional Model (EERM) forecasts were used to
provide growth factors. The EERM v3.0 forecasts were used for this purpose.
These growth factors were adjusted for fuel and income using DfT’s May 2014 WebTAG Data book and were
then applied to the 2013 calibrated WHaSH base year demand through a Furness process.







Stage 2: Collection and assessment of development information in the area in order to calculate the number of
trips that specific developments can be expected to generate. These trips are then allocated to the relevant
development scenarios and trip demand purposes.
Stage 3: The distribution of development trips in zones with no observed base year trip distribution, or similar
existing land use, is determined by adopting a parent zone with an observed base year trip distribution.
Stage 4: The future background growth (stage 1) and proposed development trips (Stages 2 and 3) are added
to the base year to produce final future year trip demand matrices.
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This approach is summarised in Figure 4.1:

2013 Base Matrix

WH Zones

SHUM Zones

External Zones

Apply Tempro growth (car
growth-no population and
employment growth)

Apply (car) Tempro growth factors assuming
Tempro population and employment growth
between 2013 -2031

Use absolute growth obtained
from a 2031 EERM v3.0 model
run

Adjust Growth Factors for Fuel and Income
LGV and HGV growth from
2013 NTM data
Add generated trips to/from committed
development sites

2031 Background growth + committed
developments Matrix [Ref Case]

Add generated trips to/from proposed
development sites

2031 Local Plan Test Matrix

Figure 4.1: Future Year Model Development Process
4.2

Stage 1 - Background Growth

4.2.1

Cars
Background growth is the growth in trips occurring from existing land uses and is primarily due to economic
factors reflecting the fact that, over time, people become better off, car ownership increases and trip making
increases. The converse of this can also be true as trip making can be seen to decline if people are considered to
be getting worse off or car ownership is falling.
The TEMPRO factors used to derive background growth for all car journey purposes was based on NTEM 6.2
forecasts with two different assumptions applied depending on the location of the TEMPRO zone:




For each TEMPRO zone within Welwyn Hatfield growth factors were obtained assuming no population and
employment increases within Welwyn Hatfield. This is in order to avoid double counting of development growth
as Local Plan development will be assessed within Welwyn Hatfield (see Stage 2 – section 4.3);
Population and employment increase were assumed for obtaining TEMPRO growth factors for zones within
Stevenage Hitchin as no Local Plan growth is being assessed in this area.

These two assumptions were applied to all trips with an origin and / or destination within the study area (see
Table 4.1 and 4.2). In addition, the growth factors have been adjusted by fuel and income factors, as population,
income and fuel costs are the three key drivers for road traffic on the strategic road network. The source of the
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income and fuel adjustment factors was ‘Worksheet M 4.2.1 Forecast Fuel Price and Income Adjustment Factors’
4
from the DfT’s WebTAG Databook, May 2014 (see Table 4.3).
For SHUM (Table 4.3) TEMPRO growth factors have been used as both the North Herts District Council and
Stevenage Borough Council’s Local Plans are yet to be published. However it is understood that the TEMPRO
forecasts are fairly similar to the latest Local Plan estimates for the two local authorities.

Table 4.1: TEMPRO 6.2 Growth factors – Welwyn Hatfield
Area
Zone
26UDO
26UG3
26ULO
26UL1
26UL2
26UL3
26UL4
26UL5
26UL6
26UL7

Description
Rural (East
Hertfordshire)
Hatfield (part of)
Rural (Welwyn Hatfield)
Hatfield (main)
Welwyn Garden City
Welwyn / Codicote
(main)
Welwyn North
Potters Bar (part of)
Cuffley
Brookmans Park

Origin Growth
Factor

Destination
Growth Factor

Adj. Origin
Growth Factor

Adj.
Destination
Growth Factor

0.9571

1.0382

1.0798

1.1713

1.0078
1.0328
1.0491
1.0515

1.05
1.0575
1.0579
1.0591

1.137
1.1652
1.1836
1.1863

1.1846
1.1930
1.1935
1.1948

1.0404

1.0581

1.1737

1.1937

1.0355
1.0496
1.0444
1.0353

1.058
1.0608
1.0582
1.057

1.1682

1.1936

Outside of Model Area

Table 4.2: TEMPRO 6.2 Growth factors - SHUM
Area
Zone
26UD0
26UD3
26UF0
26UF1
26UF2
26UF3
26UF5
26UF7
26UH1

Description
Rural (East
Hertfordshire)
Stevenage(part of)
Rural (North
Hertfordshire)
Stevenage (part of)
Welwyn / Codicote(part
of)
Letchworth
Hitchin
Knebworth
Stevenage(main)

5

6

Origin Growth
Factor

Destination
Growth Factor

Adj. Origin
Growth Factor

Adj.
Destination
Growth Factor

1.0511

1.0579

1.1266

1.1339

1.0381

1.0433

1.1127

1.1182

1.1518

1.1284

1.2345

1.2094

1.2264

1.2044

1.3145

1.2909

1.1423

1.1328

1.2243

1.2142

1.1312
1.1366
1.1264
1.1664

1.114
1.1209
1.1279
1.203

1.2124
1.2182
1.2073
1.2502

1.1940
1.2014
1.2089
1.2894

Table 4.3: Forecast Fuel Price and Income Adjustment Factors, WebTAG Databook, May 2014
2013-2031 Growth Proportion

4

Income

1.0433

Fuel

1.0813

Online at: https://www.gov.uk/government/publications/webtag-tag-data-book-may-2014
No population or employment growth assumed – see section 4.2.1
6
Population and employment growth assumed – see section 4.2.1
5
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For external to internal / internal to external; TEMPRO growth factors from NTEM6.2 forecasts were obtained
for the East of England region excluding NTEM Zones mentioned in Tables 4.1 and 4.2. These assumed
population and employment growth as this is the assumption applied to all areas outside of Welwyn Hatfield. As
previously discussed population and employment growth has not been assumed for areas within Welwyn Hatfield
to avoid double counting as local plan development growth is being explicitly assessed here.
These factors were also adjusted by fuel and income factors (Table 4.3) and were applied to the trip matrices of
the external zones created when a model cordon of EERM was taken during model development. For more
information on the creation of external zones see section 4.3 of the ‘WHaSH Model Development Report –
October 2014’. Table 4.4 displays TEMPRO growth factors applied to external zones:

Table 4.4: TEMPRO 6.2 Growth Factors – (Internal to External / External to Internal)
Factor

4.2.2

Origin Growth
Destination Growth
Adj. Origin Growth

1.1403
1.1598
1.2864

Adj. Destination Growth

1.3084

External to External Growth
For external to external movements, the East of England Regional Model (EERM v3.0) forecasts were used to
provide growth factors. Absolute 2013-2031 EERM growth for each external zone was applied to each 2013 base
matrix user class.
The total growth in Origins and Destinations for all user classes from each external zone are provided in Table
4.5 (see Figure 4.2 for their geographical location). In any zone where a decrease was forecasted this was
assumed to be zero to ensure that no negative trip values are presented in the final matrix. In addition the
absolute external to external growth on the A1 (M) is displayed in Table 4.6.
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Table 4.5: Absolute 2013-2031 External to External Growth from EERM
EERM Zone

WHaSH Zone

91130
91127
91132
91117
91118
91114
91128 91129
91131
91123 91124
91125 91126
91125 91126
91125 91126
91119 91120
91121 91122
91132
91115 91116
91108
91109
91110
91111
91112
91113
91101
91102
91103
91104 91105
91106
91107

2302
4304
4305
4306
4307
4308
4309
4310
4311
4312
4313
4314

2013-31 Absolute Growth in
Origins
AM
PM
2
16
1
7
1
1
0
62
176
244
18
153
94
30
168
91
76
163
1
9
14
73
0
25

2013-31 Absolute Growth in
Dest.
AM
PM
0
16
2
47
13
17
199
153
0
0
45
71
26
41
23
173
207
114
3
2
117
46
2
9

4315

339

289

208

335

4316
4317
90010
90011
90012
90013
90014
90015
90023
90024
90025
90026
90028
90029

1
0
0
245
103
2
1
9
8
80
35
82
0
443

1
2
0
240
16
8
96
20
10
47
271
104
0
353

6
0
131
0
43
27
7
47
0
320
41
105
180
0

6
38
326
0
6
25
7
123
1
124
43
156
440
0

Table 4.6: 2013 to 2031 Absolute Growth from EERM for External to External trips on the A1(M)
Flow
South to North (AM)
North to South (AM)
South to North (PM)
North to South (PM)

EERM Zones
91107 to 91117
91118 to 91106
91107 to 91117
91118 to 91106

WHaSH Zones
90029 to 4306
4307 to 90028
90029 to 4306
4307 to 90028

Absolute Growth
176
87
96
182
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Figure 4.2: Spatial Distribution of External Zones
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4.2.3

LGV and HGVs
Background growth for LGV and HGV has been calculated separately to cars using the DfT’s National Transport
7
Model (NTM) 2013 data . These forecasts do not provide a time of day or origin/destination split, only yearly
growth factors.
The 2013 NTM growth factors applied to the WHaSH LGV and HGV user classes are as follows:

Table 4.7: 2013 NTM growth factors
Vehicle Type
LGV
HGV

4.2.4

8

Growth Factor
1.474
1.356

Background Growth: Furness Technique
The trip end growth factors generated were applied to the WHaSH base year matrices using a furness process to
produce background growth matrices for 2031. The furness functionality is primarily used if origin and/or
destination total values of a zone are to be multiplied by a particular value, or a particular expected value is to be
attained.
For WHaSH the matrix values were furnessed by row and column, referred to as ‘doubly constrained’. This is
where the matrix editor uses an iterative process which searches for the solution that best achieves the expected
values.
The parameters applied for doubly-constrained furnessing were:






Mean of both sums – mean value of row sums and column sums is used as a matrix total;
Max no of iterations 10 (default) – calculation is cancelled as soon as the specified number of iterations is
reached;
Quality factor 3 (default) – calculation is cancelled as soon as a value falls below a specific limit. The higher the
quality factor, the longer the computing time and the higher the precision of the calculations.

These parameters ensure the balancing of the origin and destination growth factors to a mean average, whilst
maintaining an overall constraint to the level of growth expected in the area.

7
8

https://www.gov.uk/government/collections/tempro
https://www.gov.uk/government/publications/road-transport-forecasts-2013

AECOM

WHaSH Model Forecasting Report

20

Capabilities on project:
Transportation

4.3

Stage 2 - Planning Growth
This stage of the process assesses the proposed developments in and around the areas of Welwyn Garden City
and Hatfield and calculates trip volumes that are likely to be produced from each development. Developments
were specified by WHBC as being included in a Reference Case and Local Plan Option 2.
The Reference Case represented all developments which are committed, or are urban brownfield Strategic
Housing Land Availability Assessment (SHLAA) sites and therefore likely to come forward, in the future year.
LPO2 included all the Reference Case development sites as well as a selection of development sites put forward
for planning approval. This includes development within East Herts adjacent to Welwyn Garden City.
It was important to have a definitive list of developments including their size, and location so the correct level of
growth is applied to the right model zones. Therefore, the development information for each scenario was
processed into a definitive list (development log) which formed the basis of the future development proposals
(Appendix A.) The growth totals and spatial distribution for the Reference Case and LPO2 scenarios are
summarised in Table 4.8 and Figure 4.3 respectively. The development growth is then applied to the relevant
model zone with Figures 4.4 and 4.5 displaying the level of new dwellings for the Reference Case and LPO2.
It is noted that there are a number of LPO2 development sites (1,217 dwellings) that are located outside of the
model area, particularly to the south east in Welham Green, Brookmans Park, Little Heath and Cuffley. These
were loaded onto the network at the most relevant loading point (A1000 – Great North Road). This is the most
likely access point for trips travelling to Welwyn Hatfield from these areas.
As these development sites are not within the model area it cannot be assumed that all trips from these sites will
travel to the modelled area. Therefore the north / south trip distribution for the relevant EERM zone of each
development site outside of the model area was obtained to provide a factor for the number of generated
development trips that can be expected to travel to the modelled areas or through to destination in the north. Any
trips with an origin or destination north of the EERM zone have been assumed to be travelling to or through the
modelled area. These factors are displayed in Table 4.9.

Table 4.8: Development Growth for each scenario
Total Number of
Dwellings
Within WHaSH area
WHaSH Model
Boundary

9

Reference Case

LPO2

3,079

11,729

2,977

10,512

102

1,217

Table 4.9: EERM Zone Trips to / from North
EERM
Zone
10601
10604
10612

9

Area
Cuffley
Brookmans
Park
North Mymms

All Trips

Trips To/From North

Factor for trips entering
WHaSH Network
Origin
Destination
0.71
0.7

Origin
2065

Destination
2101

Origin
1472

Destination
1472

1916

2227

1249

992

0.65

0.45

2941

2784

2488

2474

0.85

0.89

LPO2 scenarios contain all reference case dwellings
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Figure 4.3: Spatial Distribution of Housing Development
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Figure 4.4: Number of New Dwellings by Model Zone in the Reference Case
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Figure 4.5: Number of New Dwellings by Model Zone in LPO2
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4.3.1

Trip Rate Generation
Trip rates were used to calculate the number of trips each development proposal would generate and attract. This
was applied to ‘Car Other’ user class, as all of the development sites were residential.
It should be noted that for the assessment of LPO2 it has been assumed that employment growth will not result in
any additional trips on the network but will instead only impact on the trip distribution of new development trips,
this will be discussed in more detail in section 4.4.2.
Trip rates from the HA approved Development Impact Assessment Model of Network Demand (DIAMOND) have
been used for assessing developments apart from where a committed site included student accommodation
within the University of Hertfordshire (College Lane Campus). In this case trip rates were obtained from TRICS, a
nationally recognised source of development analysis.
There are two options when using trip rates generated from both DIAMOND and TRICS. The first option is to
develop generic development type trip rates independent of size (floor space, number of employees or pupils).
The second option is to extract specific trip generation and attraction factors for each development based on size.
As this is an assessment of a local plan option with a number of different development sites of varying sizes the
second option has been used for using generated trip rates. These have been applied on an equal basis for all
development sites.
Vehicle trip rates were extracted for the AM time period (08:00-09:00) with the PM assumed to be a reverse of the
AM as DIAMOND only provides trip rates for the AM time period. For the majority of land uses, there were no trip
rates available at the Hertfordshire level so rates were extracted for the South East region. This region excludes
Greater London which has a distinctly different trip pattern. The trip rates adopted are given in the table below:

Table 4.10: Adopted Trip Rates (AM)
Trip Rate Source
DIAMOND
TRICS (Student Accommodation)
DIAMOND (B1-Class)
TRICS (Retail)

Generation Factor
0.41
0.224
0.157
0.015

4.4

Stage 3 - Development Trip Distribution

4.4.1

Existing Trip Distribution

Attraction Factor
0.142
0.232
0.805
0.091

The development trips at this stage of the process are zone trip ends, having an origin or destination at the
development site location but the other end of each trip is still to be defined. The development trip distribution is
taken from an existing zone or set of zones (with a similar land use), termed a “parent zone”. Where development
trips are identified in zones which contain an existing observed base year trip distribution, the zone trip end is
distributed based on the observed distribution.
The difficulty associated with modelling demand to and from development sites where an existing observed base
year trip distribution is not available (i.e. Greenfield sites). This has been addressed with the use of a nearby or
adjacent parent zones. This approach has been used in the lack of any other data sources and limitation in
WHaSH demand model structure. These limitations prevent us from calibrating a gravity model or undertaking a
specific analysis of the developments. Moreover, the existing user classes/trip purposes in WHaSH is too
aggregate and would not allow us to calibrate trip purpose specific gravity models. Development trips (section
4.3.1) are then modelled by adopting the base year trip distribution of the relevant parent zone with similar urban
characteristics to the proposed development.
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4.4.2

Use of Employment Growth to affect Trip Distribution
Although it is assumed that no additional trips will be produced by employment growth within Welwyn Hatfield,
employment growth data has been used to affect the trip distribution of trips generated by new residential
developments.
Employment growth data has been provided by WHBC for both the Reference Case and LPO2. For the
Reference Case, Chapter 8 (The Economy) of the ‘WHBC Annual Monitoring Report’ was used as this identified
the number of employment land areas with availability at April 2014 (Figure 4.6). These were:


Hatfield Business Park with a total floorspace of 42,883 sq.m;



Bridge Road with a total floorspace of19,000 sq.m; and



Bessemer Road with a total floorspace of 9,375 sq.m
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Bessemer Road

Bridge Road

Hatfield Business Park

Figure 4.6: Spatial Distribution of Employment Growth for Reference Case
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For LPO2 there is a planned increase of 12,000 jobs up to 2031, assumed to be in either retail or B1-Class jobs
focussed across a number of key sites (see Figure 4.7).

Woolmer Green

Bessemer Road

Hatfield Business
Park

Marshmoor

Figure 4.7: Spatial Distribution of Employment Growth for LPO2

In the absence of WHaSH having any interaction with a land use model it has been assumed that all new jobs will
be taken by new residential dwellings. Existing distributions (mentioned in section 4.4.1) have been applied to the
remaining new residential trips. Essentially this results in an intensification of new residential trips to key
employment growth areas across the entire model area. As already stated, no additional trips are generated from
employment sites in this assessment.
This is likely to result in an overestimation of trips travelling between the internal model areas to these new
employment sites and an underestimation of trips travelling between the external model areas to the new
employment sites. Sensitivity tests can be undertaken to assess the impact of this assumption on the highway

AECOM

WHaSH Model Forecasting Report

28

Capabilities on project:
Transportation

network. Journey to Work data from the 2011 census of other data sources can be used to revisit this assumption
for any future stages of this work.
As with residential sites both DIAMOND and TRICS have been utilised to obtain trip generation and attraction
rates which are displayed in Table 4.11. The B1 class trip factor is per 100 sq.m floorspace and retail trip factor is
per job created. As with done with residential trip rates, the PM has been assumed to be a reverse of the AM.

Table 4.11: Adopted Employment Trip Rates (AM)
Trip Rate Source
DIAMOND (B1-Class)
TRICS (Retail)

4.5

Generation Factor
0.157
0.015

Attraction Factor
0.805
0.091

Stage 4 - Future Year Demand
The future background growth (Stage 1 – section 4.2) and proposed development trips (Stage 2 – section 4.3
and Stage 3 – section 4.4) are added to the base year to produce final future year trip demand matrices.
Tables 4.12 and 4.13 display the matrix totals for the 2013 base and the forecasted additional trips (including the
percentage increase) for both the Reference Case and LPO2 in 2031. The only change between the Reference
Case and LPO2 matrices is for User Class 2; Car Other. As stated in section 4.3.1 this is because all of the
development sites being assessed are residential. Therefore it is fair to assume that these sites are likely to only
have an impact on car user trips.

Table 4.12: AM Peak Hour Demand Matrices
User Class
LGV
Car Other
Car
Employment /
Business
HGV
Total

Base
(2013)
3,805
59,823

Additional Trips in 2031
Reference Case Forecast
1,948 (51%)
15,329 (26%)

Additional Trips in 2031 LPO2
Forecast
1,948 (51%)
19,787 (33%)

3,529

646 (18%)

646 (18%)

4,152
71,309

877 (21%)
18,800 (26%)

877 (21%)
23,258 (33%)

Table 4.13: PM Peak Hour Demand Matrices
User Class
LGV
Car Other
Car
Employment /
Business
HGV
Total

Base
(2013)
4,137
57,964

Additional Trips in 2031
Reference Case Forecast
1,988 (48%)
14,873 (26%)

Additional Trips in 2031 LPO2
Forecast
1,988 (48%)
19,332 (33%)

3,085

589 (19%)

589 (19%)

2,225
67,411

634 (28%)
18,084 (27%)

634 (28%)
22,543 (33%)

Figures 4.8 and 4.9 show the changes in trip origins and destinations for the AM peak for all the WHaSH zones
within Welwyn Hatfield between the Reference Case and LPO2. These changes in trip ends closely reflect the
differing levels of growth and impact of employment between the two Local Plan scenarios shown in Figures 4.4
and 4.5 (for residential) and also Figures 4.6 and 4.7 (for employment growth which affects trip distributions in
this model).
As it is indicated, there is an increase in the number of trips in various locations, in particular for previously
undeveloped “Green Field” areas, both for trip Origins and Destinations as the result of residential growth.
Moreover, the impact of employment growth can be seen in certain areas including Hatfield Business Park and
the Town Centres.
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Figure 4.8: Change in Trip Origins from WHaSH between Reference Case and LPO2, AM peak
hour
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Figure 4.9: Change in Trip Destinations from WHaSH between Reference Case and LPO2, AM
peak hour
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Future Year Assignment
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5

5.1

Future Year Assignments

Summary of Assignments
This chapter summarises the results from the 2031 Reference Case, Local Plan Option 2 (LPO2) ‘with’ and
‘without’ mitigation scenarios. Comparisons in network performance are made between the Reference Case and
LPO2 to assess the impact of development growth on Welwyn Hatfield transport network. A comparison will also
be made between LPO2 ‘with’ and ‘without’ mitigation to assess the performance of each proposed mitigation
scheme.

5.2

Network Summary Statistics
Key network performance statistics for the AM and PM peak future year scenarios are shown in Table 5.1 and
5.2. These include the base year, future year reference case and LPO2 ‘with and without mitigation’ data for
comparison purposes. These statistics are for the entire model area including Stevenage and Hitchin in SHUM.

Table 5.1: AM Peak Key Network Summary Statistics

70,437

Reference
Case 2031
89,028

LPO2 2031
‘without Mit.’
93,484

LPO2
‘with Mit.’
93,484

12,203

19,886

23,536

23,091

633,816
52
01:05:57
2.9
26.1%
0.047

762,579
38
03:01:34
8
32.2%
0.08

780,497
33
04:08:52
11
33.5%
0.069

784,004
34
04:02:49
10.5
34.1%
0.062

Network Statistics

Base 2013

Total number of trips (pcus)
Total amount of time spent on the road
(pcu hrs)
Total distance travelled (pcu kms)
Average Speed (kph)
Total delays at Junctions
Average delays at Junctions (secs)
Average Volume / Capacity Ratio
Convergence (%GAP)

Table 5.2: PM Peak Key Network Summary Statistics

66,451

Reference
Case 2031
84,407

LPO2 2031
‘without Mit.’
88,858

LPO2
‘with Mit.’
88,858

11,973

19,045

22,686

22,096

642,724
54
00:58:38
2.4
26.3%
0.047

784,671
41
02:17:31
6
33.6%
0.042

795,666
35
03:58:22
10.5
34.6%
0.043

813,792
37
03:12:07
8
35.2%
0.03

Network Statistics

Base 2013

Total number of trips (pcus)
Total amount of time spent on the road
(pcu hrs)
Total distance travelled (pcu kms)
Average Speed (kph)
Total delays at Junctions
Average delays at Junctions (secs)
Average Volume / Capacity Ratio
Convergence (%GAP)
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5.3

Reference Case Assignment
Figure 5.1 displays the maximum delay in either the AM or PM peak hour for the 2031 Reference case. Link
stress plots have been produced for each assignment and are provided in Appendix B. In general it can be seen
that the delays are forecasted to occur around the centre of Welwyn Garden City and a number of junctions
identified as requiring mitigation as part of LPO2.
It is noted that the greatest forecast delay is to the west of the model area along B653 Marford Road. This is
discussed in more detail in Table 5.2, in section 5.4, but it is noted that this is a model loading point issue and
background growth is resulting in the link becoming oversaturated in the forecast year.
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Figure 5.1: Junction Delay – Reference Case 2031 (Max delay for AM and PM peak hours)
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5.4

Local Plan Option 2 ‘without mitigation’ Assignment
The maximum delay in either the AM or PM is displayed for LPO2 ‘without mitigation’ scenario in Figure 5.2.
When comparing with the Reference Case (Figure 5.1) it is clear that the additional development as a result of
LPO2 results in a considerable increase in forecasted junction delay, especially in the Hatfield area. This will be
discussed in more detail in section 5.5.
It is noted that some mitigation locations are not experiencing significant delays. The majority of these schemes
were identified using the DIAMOND strategic spreadsheet traffic model and was undertaken to gain an initial
understanding of which junctions may become the worst affected from Local Plan growth.
There are junctions forecasted to experience significant levels of delay in LPO2 but haven’t been identified using
the DIAMOND strategic spreadsheet traffic model. No mitigation was designed for these junctions previously.
These junctions are labelled A to J in Figure 5.2 and are assessed in Table 5.3.
The overall conclusion is that the delay at the majority of these junctions is due to model loading points (e.g.
Lemsford Lane) or background growth which is not within the remit of this Local Plan.
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Figure 5.2: Junction Delay – LPO2 ‘without mitigation’ 2031 (AM and PM peak hours). Scheme
Locations are included for display only
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Table 5.3: Additional Junctions Discussion
Junction
A - Junctions along
Marford Road
B - Black Fan Road and
Panshanger Drive
C – Bishop’s Rise and
Woods Avenue

Issue in Reference Case?
Yes – although delays increase in LPO2
No – delays were identified in the preenhanced model
No – delays were identified in the preenhanced model

D – Red Lion Junction

Yes – although delays increase in LPO2

E – A1 (M) Junction 2

Yes – delay remains unchanged

G – Mosquito Way
Junctions

Yes – although delays increase in LPO2

H – Lemsford Lane
I – Welwyn Garden City
Town Centre
J. North Orbital Way
Loading Point

10

Yes – although delays increase in LPO2
Yes – delay remains unchanged
No – delay increases significantly as a result
of LPO2

10

Explanation of Delay
Enhancement has resulted in additional trips along this road although model
performance is still acceptable. Delays a result of overall saturation of the link itself.
Coding review has improved the network detail in this area.
Calibration and coding review processes in model enhancement has improved overall
performance in this area.
Committed scheme focusing on pedestrian enhancements therefore reducing the
overall vehicle capacity at this junction. Scheme design to consider these model
outputs.
Forecasted delay is related to the congestion level of the A1 (M) northbound, rather
than being a specific junction problem.
The model is performance is much improved in this area. Small delays should still be
expected considering the level of development in the area. However these are not
significant enough to require mitigation.
New loading point issue.
Use of forecasted employment growth has resulted in an increase in trips towards the
Town Centre in the AM.
Loading point issue as 2031 demand cannot fully load onto the network due to
congestion. Knock-on effect from delays at A1 (M) Junction 3 (scheme 7).

Is Mitigation
Required Y/N
Y (But not a
Local Plan issue)
N
N
N
Y (But not a
Local Plan issue)
N
N
Y (But not a
Local Plan issue)
N

Note that Junctions B and C were forecast to experience significant delays in the pre-enhanced model and model enhancement has resulted in a reduction in forecasted delays
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5.5

Assessment of LPO2 Development Growth’s Impact on Junction Delay
Comparing Figures 5.1 and 5.2 provides an indication of the impact the LPO2 development growth has on
junction delay within the Welwyn Hatfield transport network. An assessment has been undertaken to determine
whether background or development growth is the main cause for a junction being forecasted to experience a
considerable level of delay in the future year.
This is summarised in the Table 5.4 whilst Figure 5.3 displays the geographic location and size of development
sites highlighting their proximity and potential impact on the sixteen junctions identified for mitigation testing.
Comparison stress plots of each junction in the Reference Case and LPO2 are provided in Appendix C.
It is noted that Scheme 11, Birchall Lane / A414 Roundabout, is on the edge of the model and has loading points
from the A414 and Birchall Lane. Part of the delay at this junction is artificial and is caused by the way the model
is calibrated for accurately representing flows in the base year. This is discussed in more detail in section 6.12
but as the model is calibrated in the same way for the Reference Case and LPO2 the impact of increased
development on junction delay can still be assessed at this location.

Table 5.4: Impact of Development Growth on Junction Delay
Maximum AM/PM Delay in
Reference Case (seconds)

Maximum AM/PM Delay in
LPO2 (seconds)

1 - A1(M)
Junction 6,
including the
Clock
Roundabout

Clock = 28
Welwyn by-pass = 144

Clock = 28
Welwyn by-pass = 58
seconds

2 - Mundells
Gyratory

Bessemer Rd = 43
Herns Way = 6
Black Fan Rd = 11

Bessemer Rd = 13
Herns Way = 32
Black Fan Rd = 39

3 - Broadwater
Road / Bridge
Road signalised
junction

69

66

4 - A414 section
between Mill
Green & Tesco
(Great North
Road)

Eastbound = 10
Westbound = <1

Eastbound = 16
Westbound = <1

5 - Jack Oldings
Roundabout

Great North Rd = 78
Comet Way / A1(M) SB = 0
A1(M) SB off slip = 23

Great North Rd = 135
Comet Way / A1(M) SB = 59
A1(M) SB off slip = 35

6 - A1(M)
Junction 4

119

109

7 - A1(M)
Junction 3

A1(M) SB off = 99
A1(M) NB off = 10
A414 = 13
A1001 = 10
A1(M) NB on = <1

A1(M) SB off = 85
A1(M) NB off = 17
A414 = >500
A1001 = 121
A1(M) NB on = 58

Junction

Source of Delay?
Decrease in delays is the
result of vehicles re-routing
to avoid the heavily
congested A1000 in the PM
Background Growth
Minimal change to junction
delays although link stress
forecast to increase on
majority of approaches – see
Appendix C
Slight reduction a result of
vehicles re-routing to avoid
junction from Bridge Road
(west) and A1000
Background Growth
No significant change
Background Growth
Increase in delays (Great
North Road 73% inc.)
Likely to be surrounding
Development
Slight Reduction – Increased
delays at Jack Oldings in
LPO2 causing re-routing
reducing the flows entering
this junction from the east
Unclear
Increase in delays (A414
and A1001 >100% inc)
Very Likely to be
surrounding Development
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Maximum AM/PM Delay in
Reference Case (seconds)

Maximum AM/PM Delay in
LPO2 (seconds)

Source of Delay?

8 - A1057 St
Albans Road /
A1001 Comet
Way / B6426
Cavendish Way
junction

Comet Way South App. =
155
Mosquito Way / A1057 = 28

Comet Way South App. =
299
Mosquito Way / A1057 = 31

Increase in delays (CWS
92% inc.)
Very Likely to be
surrounding Development

9 - Stanborough
Roundabout

East = 36
West = 30

East = 51
West = 56

Increase in delays of 41%
and 86%
Likely to be surrounding
Development

EB on slip = 1
EB off slip = 0
EB / Chequers = 1

EB on slip = 1
EB off slip = 0
EB / Chequers = 1
(Large delay seen in Figure
5.2 and 5.3 is due to loading
Lodge Drive to the south of
the junction and is not
related to the operation of
the junction itself.)

No Delays

87

122

Increase in delays of 40%
Likely to be surrounding
Development

9

9

No Delays

124

229

Increase in delays of 84%
Likely to be surrounding
Development

98

272

Increase in delays of >100%
Very Likely to be
surrounding Development

78

344

Increase in delays of >100%
Very Likely to be
surrounding Development

101

>500

Increase in delays of >100%
Very Likely to be
surrounding Development

Junction

10 - A414
Hertford Road /
A1000 junction

11 - Birchall Lane
/ A414
Roundabout
12 - Holwell Lane
/ A414
Roundabout
13 - B197
Wellfield Road /
A1001 Comet
Way Roundabout
14 - Coopers
Green Lane
Roundabout
15 - Ellenbrook
Lane / St. Albans
Road
Roundabout
16 - A1000 /
South Way
Overpass
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Figure 5.3: Junction Delay – LPO2 ‘without mitigation’ 2031 (Max delay for AM and PM peak
hours) and Development Site Locations. Scheme Locations are included for display only
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5.6

Local Plan Option 2 ‘with mitigation’ Assignment
Comparing the ‘with’ and ‘without’ mitigation assignments (Figures 5.2 and 5.4) reveals the impact of
implementing mitigation measures across the Welwyn Hatfield road network. It can be seen that there is an
overall improvement in the level of junction delay across the network but the mitigation measures do not restore
network performance to the levels forecasted in the Reference Case. The specific performance of each scheme
will be discussed in more detail in the next chapter.
It should be noted that increasing capacity and improving vehicle flows at one junction can have a knock-on effect
at other junctions as released capacity and re-routing can result in a significant increase in vehicles accessing
parts of the network. Developing the most suitable package of mitigation measures for this Local Plan will be an
iterative process requiring further refinement.
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Figure 5.4: Junction Delay – LPO2 ‘with mitigation’ 2031 (AM and PM peak hours)
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Mitigation Scheme Performance Review
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6

6.1

Mitigation Scheme Performance Review

Introduction
The Previous chapter provided a summary of each model assignment and the overall performance of the network
in 2031 for the Reference Case, LPO2 ‘with’ and ‘without’ mitigation. This chapter provides an assessment of the
performance of each mitigation scheme.
These schemes were designed as part of the ‘Welwyn and Hatfield Junction Design Improvement Feasibility
Study’ submitted in August 2014 which includes the proformas for each scheme. Detailed junction delay plots are
for each scheme ‘with’ and ‘without’ mitigation are provided in Appendix C.
The initial set of schemes were designed, in light of DIAMOND modelling, with costs based on 2009 prices.
During the WHaSH forecast modelling two schemes were re-designed and three new schemes designed. These
new designs had costs based on 2013 prices (including ROADCON uplift).

6.2

Scheme 1: The A1(M) Junction 6, including Clock Roundabout
Forecast Issue
Small delays are forecasted to occur at the Clock and Welwyn by-pass roundabouts. The main issues are for
vehicles entering the Clock Roundabout from the B197 and continuing south onto the A1000 and for those
entering the Welwyn by-pass roundabout from Hertford Road.

Proposed Scheme








Clock Roundabout - Extend the additional lane split (1 to 2) on Codicote Road and construct an additional third
lane to act as a designated left-turn lane on Welwyn by-pass approach.
A1000 Welwyn by-pass Roundabout - Road markings to be installed circumnavigating the roundabout, defining
two lanes.
A1000 Hertford Road Roundabout - Road markings to be installed circumnavigating the roundabout, defining
two lanes.
Preliminary estimate suggests the overall cost to be £400,000 (2009 prices).

Mitigation Impact on Delays
Clock Roundabout: The additional lane split (1 to 2) on Codicote Road succeeds at reducing delay for the flow of
vehicles coming from Great North Road heading southbound. Delay times are very sensitive to how flow priorities
are managed when the segregated turn merges again after the roundabout. The construction of a third lane
approaching the roundabout is not really reducing congestion because the road between the two roundabouts (
A1000, single lane) is forecasted to be considerably over capacity, causing large delays.
The real problem for the northbound flow is hence on the A1000 between the two roundabouts rather than on the
Clock Roundabout itself. Providing an additional northbound lane between the two roundabouts is suggested as a
potential scheme to investigate.
A1000 Welwyn by-pass Roundabout: The installation of road markings does not provide a real increase in
capacity. The roundabout is forecasted to be over capacity and delay actually increases due to the improvements
at Clock Roundabout, which allows more vehicles continue on to the Welwyn by-pass Roundabout, which
conflicts with the existing flows.
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As this scheme is spread across a number of junctions and SATURN models using fixed flows it is recommended
that an operational assessment (using microsimulation) is undertaken at this junction. This will provide a greater
understanding of the flows and conflicts of movements that affect the performance of this junction.

6.3

Scheme 2: Mundells Gyratory
Forecast Issue
Delays of up to a minute are forecasted on the Waterside and Black Fan Road arms of the gyratory in the AM
peak only. These delays can be expected considering the level of housing and employment growth around this
area (Bessemer Road and Panshanger).

Proposed Scheme


At Black Fan Road it is proposed to widen the road on approach to better accommodate HGVs.



Waterside Road, the give way will be removed and the B1000 will merge with a single circulatory lane.





Extend the two lane approach to increase capacity at Bessemer Road and increase the radius of the junction
to allow for a secondary lane extension.
Preliminary estimate suggests the overall cost to be £110,000 (2009 prices).

Mitigation Impact on Delays
Delays are not reduced at the Mundells Gyratory as a result of the proposed mitigation measures. It is noted that
none of the proposals within this scheme offer a significant increase in capacity and that micro-simulation may
provide a better understanding of the impacts this scheme has on the flows on the gyratory.
It is noted that despite there being minimal delays on the junction itself, the link stress plots (see Appendix C)
show that a number of the approaches to this junction including Black Fan Road, Herns Way, A1000 and also
Hertford Road are all close to capacity and link stress increases between the Reference Case and LPO2.
However as the scheme only provides additional capacity on the Bessemer Road arm this is the only link to see a
reduction in forecasted link stress.

6.4

Scheme 3: The Broadwater Road and Bridge Road Signalised Roundabout
Forecast Issue
Medium delays are forecasted at this junction in both the AM and PM peak hours. In the AM, the main delay is
occurring to vehicles travelling east along Bridge Road and this is reversed in the PM.

Proposed Scheme




Upgrade crossroads with associated pedestrian crossings and MOVA signal timings
Preliminary estimate suggests the overall cost to be £430,000 (2009 prices).

Mitigation Impact on Delays
A reduction in delays is achieved at this junction in both peak hours as the crossroad upgrades increase the
vehicle throughput at this junction, especially along Bridge Road. However, delays still occur at a number of
junctions suggesting further mitigation measures at nearby junctions may need to be investigated.

6.5

Scheme 4: The A414 between Mill Green and Tesco
Forecast Issue
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In the ‘without mitigation’ test, delays of fewer than 30 seconds were forecasted at this junction and therefore it
was recommended not to include this scheme. However as it was felt that this scheme could be used to hold
traffic back from the Jack Oldings Roundabout (scheme 5) and therefore WHBC requested that this scheme be
included in the ‘with mitigation’ test.

Proposed Scheme


Introduction of signal timings at the A414 Mount Pleasant Way and Mount Pleasant Lane junction.



Lining / signing at Great North Road / Mount Pleasant Lane Roundabout.



Additional lane for a designated left turn into Birchwood from the westbound approach.



Preliminary estimate suggests the overall cost to be £400,000 (2009 prices).

Note that since design, the purpose of this scheme has altered to now use the signals to hold traffic back from the
Jack Oldings Roundabout, as mentioned above.

Mitigation Impact on Delays
A model of such a strategic nature is unable to assess the potential benefits of this scheme in holding back traffic
from Jack Oldings Roundabout. It is not possible to implement ‘green waves’ in SATURN and as a result all the
scheme achieves is an increase in delay as the signals restrict westbound traffic on the A414. It is suggested that
a more detailed junction assessment using a micro-simulation model is undertaken to test this scheme.

6.6

Scheme 5: The Jack Oldings Signalised Roundabout
Forecast Issue
The main issue at this junction, in both peaks, is the delay of up to 2 and a half minutes for vehicles approaching
from the A414 in the south. In addition there is also a delay for vehicles turning from Comet Way onto the A1 (M)
Southbound on-slip in the PM.

Proposed Scheme


Extend lane split at Comet Way North approach



Extend the off-slip two lane split further along the A1(M) Southbound off-slip towards the A1(M)



Preliminary estimate suggests the overall cost to be £370,000 (2009 prices).

Mitigation Impact on Delays
The scheme adds queuing capacity for vehicles turning left to the A1 (M) southbound on slip, but it does not
provide any real increase in turning capacity, nor does it reduce delay times significantly. Delay at this junction is
affected much more by the traffic signals and the green times. Traffic signal optimisation and micro modelling of
this junction is hence recommended.

6.7

Scheme 6: A1(M) Junction 4
Forecast Issue
At this junction delays are forecasted to occur in the PM peak hour as vehicles exiting from the northbound off-slip
have to give way to vehicles entering the on-slip at the roundabout.

Proposed Scheme


Satellite roundabout enlargement;



Preliminary estimate suggests the overall cost to be £1,560,000 (2009 prices).

AECOM

WHaSH Model Forecasting Report

47

Capabilities on project:
Transportation

It must be noted that half of this construction cost relates to earthworks due to the gradient of the decline adjacent
to the existing highway. The extension of the highway towards the highway boundary will result in significant
earthworks and pavement costs. However it is anticipated that the total cost for delivery could reduce during
detailed design as the optimism bias reduces and risks are quantified.

Does Mitigation Reduce Delays
The scheme does not increase the roundabout capacity significantly. In addition, delays do not change
significantly as improvements brought about by Scheme 13 (see section 6.14) as more vehicles are able to travel
north along comet way to junction 4 and access the A1 (M) northbound. This increased flow interferes with
vehicles entering the junction from the off-slip .It is suggested to further investigate further signalising of the orbital
roundabout in order to prioritize these two flows optimally.
From the assessment of schemes 4, 5 and 6 it is clear there needs to be a greater understanding of the
interaction of flows between these junctions. For this purpose it is recommended that a detailed operational
assessment of these three junctions (i.e. microsimulation) is undertaken to evaluate the impact of growth and
suitability of the schemes.

6.8

Scheme 7: A1(M) Junction 3
Forecast Issue
This is one of the more problematic junctions within Welwyn Hatfield in the Reference Case. In the AM, significant
delays of up to 5 minutes are forecast to occur on the A1 (M) southbound off-slip. In the PM delays are even
higher with blocking back predicted across the junction with severe queues at the A414 approach as traffic is
unable to enter the junction. However it is felt that signal optimisation offers a greater potential to reduce delays
than the scheme itself (see below).

Proposed Scheme


It is proposed to provide a segregated left turn for the A414 North Orbital Road



Dual Comet Way Northbound.



It was also recommended to consult a Signals Engineer in order investigate the optimisation of the signal
timings at this junction.

Preliminary estimate suggests the overall cost is estimated to be £5,325,000 due to the profile of the land west of
the A414 and the inclusion of ROADCON uplift (2009 to 2013) of 30%, in relation to an increase in rates since
2009.

Mitigation Impact on Delays
The scheme itself has no impact on delays at the junction and considering the costs involved the benefits of
implementing this scheme are questionable. In the ‘with-mitigation’ scenario signal timings were optimised and
the effect is considerable. This highlights the importance of pursuing signal optimisation at this junction.

6.9

Scheme 8: The Comet Way Roundabout
Forecast Issue
In the PM this junction is forecasted to be operating to an acceptable standard with a maximum delay of one
minute occurring at the Mosquito Way / St. Albans Road West roundabout. In the AM however there is a
significant delay (up to 5 minutes) expected for vehicles entering the junction to the south from Comet Way.

Proposed Scheme
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Comet Way approach left lane extension;
Preliminary estimate suggests the overall cost to be £190,000 (2013 prices).

Mitigation Impact on Delays
The scheme, when combined with signal optimisation, successfully reduces delays for vehicles entering from the
south on Comet Way in the AM. Delays of up to a minute are still occurring but this is a significant improvement
from the without mitigation test.

6.10

Scheme 9: Stanborough Roundabouts
Forecast Issue
Both roundabouts are expected to experience small to medium delays in both peak periods. The highest delays
are forecasted on the Brocket Road Roundabout for traffic entering from Coopers Green Lane to the east. This is
unsurprising considering the level of development included in this area for LPO2 (2,000 dwellings at Stanborough
Farm).

Proposed Scheme
West Roundabout


Realign junction approach at Coopers Green Lane



Widen the Brocket Road approach to two lanes.

East Roundabout


Reduce the centre island on the roundabout on northern edge to enable two circulatory lanes.



A6129 South: construct a third lane on the outside of the existing two lanes.



Preliminary estimate suggests the overall cost to be £570,000 (2009 prices).

Mitigation Impact on Delays
Delays are reduced at both roundabouts so that in both peaks neither roundabout experiences a delay of greater
than 30 seconds.

6.11

Scheme 10: The A414 Hertford Road / A1000 Hertford Road Junction
Forecast Issue
The scheme focuses on the eastbound slip road and A1000 Hertford Road T-Junction. However in the ‘without
mitigation’ test no delays have been forecasted at this junction and therefore it was recommended not to include
this scheme in the ‘with mitigation’ test. During model enhancement the coding of this junction was specifically
reviewed to ensure it accurately represents reality.

Proposed Scheme



A414 Hertford (East) Off-Slip – widen to allow extension of two lane approach
Preliminary estimate suggests the overall cost to be £340,000 (2009 prices).

Mitigation Impact on Delays
Delays remain below 30 seconds which questions the need for pursuing mitigation at this location.
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6.12

Scheme 11: Birchall Lane / A414 Roundabout
Forecast Issue
A medium delay of up to 2.5 minutes has been forecasted at this junction. However as this junction is on the edge
of the model and has loading points from the A414 and Birchall Lane, part of the delay is artificial and is caused
by the way the model is calibrated for accurately representing flows in the base year. As a result Birchall Lane’s
contribution to the roundabout’s delay should not be considered. This results in a forecasted delay of up to 1.5
minutes. The principal cause of this is vehicles accessing the roundabout from B195 and from A414 (N) arm.

Proposed Scheme


The improvements at this junction include: Enhancements to existing segregated left turn and A414 (N) exit



Additional segregated left turn from Hatfield Road (A414 south) into Birchall Lane



Increased flare length on Birchall Lane (E) approach and addition of lane markings on roundabout circulatory.



Preliminary estimate suggests the overall cost to be: £870,000 (2009 prices).

Mitigation Impact on Delays
The scheme reduces conflict between flows from the B195 and A414 (N) effectively reducing delay by half. The
expected delay after mitigation is about 40 seconds for AM, and about 15 seconds for PM.
It is recommended to assess the suitability of the scheme using an operational model due to the limitation in
network coding; this junction is at the edge of the model and the calibration of flows has resulted in an artificial
delay on Birchall Lane (as mentioned above).

6.13

Scheme 12: Holwell Lane / A414 Roundabout
Forecast Issue
Minimal delays (under 30 seconds) have been forecasted for 2031 at this junction. However as this scheme is
part of the access proposals for a development site it has been decided to include this in the ‘with mitigation’ test.

Proposed Scheme


Installation of lane markings for two circulatory lanes



Additional arm serving the proposed development site to the north



Widening of the northern carriageway of Holwell Lane and relocation of associated traffic deflection Island



Preliminary estimate suggests the overall cost to be £140,000 (2009 prices).

Mitigation Impact on Delays
With delays already below 30 seconds the impact of this scheme in reducing delays is minimal. However as
already stated this scheme is required as part of the access proposals for the development site at this location.

6.14

Scheme 13: B197 Wellfield Road A1001 Comet Way Roundabout
Current Issue
In the PM this junction is expected to be operating to a sufficient standard with delays of just up to a minute.
However in the AM delays of up to 5 minutes are forecasted as this junction is a key access point to Hatfield
Business Park where a considerable amount of employment growth is expected.
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Proposed Scheme


Addition of traffic signals at each of the heavily congested approaches.



Hatching on the Hatfield Avenue and the Wellfield Road exits extended



Additional left turn lane near Comet Road northbound exit.



Preliminary estimate suggests the overall cost to be £460,000 (2009 prices).

Mitigation Impact on Delays
The scheme effectively reduces delay and congestion on the Comet way roundabout. Significant delay still
persists on one of the arms. Vehicles joining the junction from Birchwood Avenue will have to give way to the
major flow of vehicles circulating the roundabout, resulting in long waiting times. It is suggested to investigate
further signalising at this junction and / or adding a flare to the Birchwood Avenue approach to the roundabout.

6.15

Scheme 14: Coopers Green Lane Roundabout
Forecast Issue
Significant delays of up to 5 minutes predicted in the morning peak as single lane roundabout is not sufficient to
cope with the increased demand from the adjacent Stanborough Farm development site of 2,000 new dwellings.

Proposed Scheme


Increase size of roundabout to include two lane approaches



Significantly increase inscribed circle diameter.



Preliminary estimate suggests the overall cost to be £995,000 (includes ROADCON uplift (2009 to 2013) of
30%, in relation to an increase in rates since 2009.)

Mitigation Impact on Delays
Increasing the capacity at this roundabout leads to a significant reduction in expected delays. The main issue at
this junction is in the AM where without mitigation delays are forecasted to be between 2.5 and 5 minutes.
However when the proposed mitigation is implemented these delays are reduced to less than 30 seconds.

6.16

Scheme 15: Ellenbrook Lane / St. Albans Road Roundabout
Forecast Issue
Significant delays of over 5 minutes are forecasted at this junction in the PM. St. Albans Road itself is expected to
be at capacity and with the addition of a significant amount of new dwellings to the north and south of this junction
these delays can be expected.

Proposed Scheme




Implementation of a signalised crossed roads as opposed to current roundabout with a two lane approach from
the east.
Preliminary estimate suggests the overall cost to be £776,000 which includes ROADCON uplift (2009 to 2013)
of 30%, in relation to an increase in rates since 2009.
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Mitigation Impact on Delays
Junction throughput is much improved with the significant reduction in delays so that now these are between one
to two and half minutes in the PM peak hour. Improved flows at this junction and also Comet Way Roundabout
(scheme 8) are also seen to reduce delays at the St. Albans Road / Station road junction to the west.

6.17

Scheme 16: A1000 / South Way Overpass
Forecast Issue
This is pinch-point where the A1000 and South Way merge onto a single lane and is forecasted to be
experiencing significant delays in both peak hours. This junction is on the south-eastern edge of the model where
a considerable amount of development is planned. As this junction is on the edge of the model there is some
uncertainty over the true cause of the delay; this is likely to be a combination of both limited link capacity and
model loading. However as Table 5.4 highlights that junction delay increases by more than 100% between the
Reference Case and LPO2 it would be reasonable to expect some level of delay occurring at this junction as a
result of nearby development.

Proposed Scheme


Give Way replaced by extended merge lane onto South Way.



Preliminary estimate suggests the overall cost to be £220,000 (ROADCON uplift included).

Mitigation Impact on Delays
The scheme does not provide any significant increase in capacity to the A1000. Delays are not only reduced, but
increased. Thanks to the improvements of other schemes, even more vehicles are expected to arrive at this
junction. The forecasted traffic for the A1000 at the edge of the model is over the capacity for a single lane road.
This is the main cause of the delay, rather than the merge between A1000 and the South Way, and explains why
the scheme is not helping reduce delays. Dualling the A1000 from this junction up to the next roundabout at Dixon
Hill Road is a potential option for further study. However as this is outside of the model area it will not be possible
to test this proposal and there is also uncertainty over the true course of the delay (link capacity or model loading
issue).
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7.1

Summary and Next Steps

Summary
The purpose of this report is to describe the forecasting process utilised for the Welwyn Hatfield-Stevenage and
Hitchin Urban Transport Model (WHaSH), a strategic SATURN model commissioned by Hertfordshire County
Council (HCC) in a joint partnership with Welwyn Hatfield Borough Council (WHBC), for assessing future year
developments as part of the development of the Local Plan.
The forecasting report discusses the four stage methodology employed for developing the forecast demand
matrices for the local study area of Welwyn Garden City and Hatfield for the future year of 2031:








Stage 1 - Development of background growth factors for internal to internal (within modelled area), internal to
external, external to internal and external to external trips;
Stage 2 - Collection and assessment of development information in the area in order to calculate the number of
trips that specific developments can be expected to generate. These trips are then allocated to the relevant
development scenarios and trip demand purposes;
Stage 3 - The distribution of development trips in zones with no observed base year trip distribution, or similar
existing land use, is determined by adopting a parent zone with an observed base year trip distribution; and
Stage 4 - The future background growth (stage 1) and proposed development trips (Stages 2 and 3) are added
to the base year to produce final future year trip demand matrices.

It also provides an assessment of the future year assignments for the following scenarios:


Reference Case without mitigation;



Local Plan Option 2 without mitigation; and



Local Plan Option 2 with mitigation.

Model outputs from the 2031 Reference Case were compared with outputs from LPO2 without mitigation in order
to assess the impact Local Plan Growth can be expected to have on the Welwyn Hatfield transport network.
From the model outputs, it is clear that additional growth as a result of LPO2 is forecasted to cause an increase in
delays across the Welwyn Hatfield network. A ‘with’ and ‘without’ mitigation scenario has been developed and
tested with a number of mitigation measures being successful in reducing junction delays and have been
recommended to be taken forward as part of the development of Welwyn Hatfield’s Local Plan.
Similarly some schemes are not fully successful in reducing delays and are therefore not recommended to be
progressed any further. Finally, microsimulation is required at some locations (such as Jack Oldings roundabout
and A1 (M) Junction 4) to obtain a greater understanding of the interaction of different flows at these junctions.
This is all summarised in Table 7.1 at the end of this document.
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7.2

Next Steps
Having assessed the overall impact of LPO2 WHBC intends to work with Landowners to further refine the Local
Plan growth targets and the level of mitigation required to make this feasible. It will be necessary to test each
development site individually to identify each sites impact on the Welwyn Hatfield network.
AECOM have produced proformas for the testing of individual sites in WHaSH to assess the impact each site can
be expected to have on Welwyn Hatfield’s road network. These will be distributed to landowners by HCC / WHBC
and is provided in Appendix D.
The timescales for this work will be agreed between AECOM, WHBC and the relevant landowners with the aim of
undertaking these at the beginning of 2015.
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Table 7.1: Mitigation Scheme Assessment

Junction

Maximum
Maximum
AM/PM Delay Issue in
AM/PM Delay in Issue in
in Reference Reference
LPO2
LPO2?
Case
Case?
(seconds)
(seconds)

A1(M)
Junction 6, Clock; 28
including the Welwyn byClock
pass; 144
Roundabout

Mundells
Gyratory

Medium

Bessemer Rd;
43
Herns Way; 6 Slight
Black Fan Rd;
11

Clock; 28
Welwyn bypass; 58
seconds

Bessemer Rd;
13
Herns Way; 32
Black Fan Rd;
39

Source of Delay?

Performance of
Mitigation

Explanation

Medium

The additional lane split
on Codicote Road
segregates the conflicting
flows.
There is a capacity issue
Decrease in delays The additional lane split (1
along A1000 between the
is the result of
to 2) on Codicote Road
two roundabouts (single
vehicles re-routing succeeds at reducing
to avoid the heavily
lane). A third lane
congested A1000 delay for that turn.
approaching the clock
The construction of a third
in the PM
roundabout provides little
lane approaching the
relief.
roundabout is not helping
Background
Due to the nature of this
reduce delay.
Growth
junction, microsimulation
is required to fully
understand the flows and
interaction of movements
that occur here.

Slight

Minimal change to
junction delays
although link stress No significant change in
forecast to
delays forecasted across
increase on
this junction.
majority of
approaches

Scheme provides no
significant increase in
capacity and a more
detailed junction
assessment may be
required to assess the
performance of this
scheme.

Include? Y/N
Recommendation

Scheme
Cost

Y
Investigate impact
of additional NB
lane on Welwyn
by-pass
Undertake
Operational
Assessment of
Junction using
microsimulation

£400,000

N
Undertake
Operational
Assessment of
Junction using
microsimulation

£110,000
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Junction

Maximum
Maximum
AM/PM Delay Issue in
AM/PM Delay in Issue in
in Reference Reference
LPO2
LPO2?
Case
Case?
(seconds)
(seconds)

Broadwater
Road /
Bridge Road 69
signalised
junction

Medium

A414
section
between Mill Eastbound; 10
Green &
Westbound;
None
Tesco
<1
(Great North
Road)

66

Medium

Source of Delay?
Slight reduction a
result of vehicles
re-routing to avoid
junction from
Bridge Road (west)
and A1000
Background
Growth

Eastbound; 16
Westbound; <1

None

No significant
change
Background
Growth

Performance of
Mitigation

Delays are successfully
reduced so that the
maximum delay is no
more than a minute.
Junction delay not
reduced at nearby
junctions.

Explanation

Signal timing
improvements allow an
increase in vehicle
throughput.

SATURN is unable to
model ‘green’ waves
therefore it is not possible
to use the scheme as way
to hold traffic back from
Jack Oldings. Therefore
traffic just diverts to a
more efficient route.
Implementation of traffic
As schemes 4, 5 and 6
signals causes delays the
are all interrelated
vehicles travelling
therefore they should not
westbound on the A414.
be designed and
assessed in isolation. We
recommend application of
an operational model (i.e.,
a micro-simulation model)
to evaluate the impact of
the growth and suitability
of the schemes.

Include? Y/N
Recommendation

Scheme
Cost

Y
Consider further
mitigation at
nearby junctions.

£430,000

N
Undertake
operational
assessment of
junctions 4,5 and
6

£400,000

WHaSH Model Forecasting Report

AECOM

57

Capabilities on project:
Transportation

Junction

Maximum
Maximum
AM/PM Delay Issue in
AM/PM Delay in Issue in
in Reference Reference
LPO2
LPO2?
Case
Case?
(seconds)
(seconds)

Great North
Rd; 78
Jack Oldings Comet Way /
Roundabout A1(M) SB; 0
A1(M) SB off
slip; 23

A1(M)
Junction 4

119

Medium

Medium

Great North Rd;
135
Comet Way /
Severe
A1(M) SB; 59
A1(M) SB off
slip; 35

109

Medium

Source of Delay?

Increase in delays
(Great North Road
Less than 1 min delay
73% inc.)
forecasted.
Little improvement to
Likely to be
forecasted delay.
surrounding
Development

Slight Reduction –
Increased delays
at Jack Oldings in
LPO2 causing rerouting reducing
the flows entering
this junction from
the east
Unclear

11

Performance of
Mitigation

Little improvement.

Explanation

Scheme adds queuing
capacity to the turn, but
it’s the signal timing what
has the most influence in
the modelled delay.
See comment on scheme
4.
Scheme increases
capacity slightly, but it
doesn’t address the root
of the delay: two mayor
flows conflicting.
Delay is actually
increased. As a result of
Scheme 13 more people
are able to get to the
satellite roundabout.
See comment on scheme
4.

Include? Y/N
Recommendation

Scheme
Cost

N
Undertake
operational
assessment of
junctions 4,5 and
6

£370,000

N
Undertake
operational
assessment of
junctions 4,5 and
6

11

£1,560,000

Half of this construction cost relates to earthworks due to the gradient of the decline adjacent to the existing highway. The extension of the highway towards the highway boundary
will result in significant earthworks and pavement costs. However, it is anticipated that the total cost for delivery could reduce during detailed design as the optimism bias reduces
and risks are quantified.
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Capabilities on project:
Transportation

Junction

Maximum
Maximum
AM/PM Delay Issue in
AM/PM Delay in Issue in
in Reference Reference
LPO2
LPO2?
Case
Case?
(seconds)
(seconds)

A1(M)
Junction 3

A1(M) SB off;
99
A1(M) NB off;
10
A141; 13
A1001; 10
A1(M) NB on;
<1

A1057 St
Albans Road
/ A1001
Comet Way
/ B6426
Cavendish
Way junction

Comet Way
South App;
155
Medium
Mosquito Way
/ A1057; 28

Stanborough East; 36
Roundabout West; 30

A414
Hertford
Road /
A1000
junction

12

EB on slip; 1
EB off slip; 0
EB /
Chequers; 1

Medium

A1(M) SB off; 85
A1(M) NB off; 17
A141; >500
Severe
A1001; 121
A1(M) NB on; 58

Comet Way
South App; 299
Mosquito Way /
A1057; 31

Slight

East; 51
West; 56

None

EB on slip; 1
EB off slip; 0
EB / Chequers;
1

Source of Delay?

Increase in delays
(A414 and A1001
>100% inc)
Very Likely to be
surrounding
Development

Increase in delays
(CWS 92% inc.)
Severe

Very Likely to be
surrounding
Development
Increase in delays
of 41% and 86%

Medium

None

Likely to be
surrounding
Development

No Delays

Performance of
Mitigation

Explanation

Include? Y/N
Recommendation

Scheme
Cost

N
The main issue at this
Signal optimisation
junction is the A1 (M)
significantly reduces delay
southbound off-slip and
but actual scheme does
no capacity improvements
very little in reducing
are provided here as part
delay.
of the mitigation measure.

Signal
Optimisation
should be
explored but
Comet Way left
turn provides no
capacity relief.

Considerable delay of up
to 5 minutes is reduced to
less than a minute for
vehicles joining the
junction to the south from
Comet Way.

Signal Optimisation and
increase in queuing
capacity on this link
reduces congestion.

Scheme successfully
reduces delays.

Capacity and flow
improvements reduce
delays at both junctions to Y
below 30 seconds in both
peaks.

During model
enhancement the coding
No significant delays were
of this junction was
forecasted in the ‘without
specifically reviewed to
mitigation’ test.
ensure it accurately
represents reality.

Costs include a ROADCON uplift (2009 to 2013) of 30%, in relation to an increase in rates since 2009.

Y

N

12

£5,352,000

£190,000

£570,000

£340,000
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Capabilities on project:
Transportation

Junction

Maximum
Maximum
AM/PM Delay Issue in
AM/PM Delay in Issue in
in Reference Reference
LPO2
LPO2?
Case
Case?
(seconds)
(seconds)

Birchall
Lane / A414 87
Roundabout

Holwell Lane
/ A414
9
Roundabout

B197
Wellfield
Road /
124
A1001
Comet Way
Roundabout

Source of Delay?

Increase in delays
of 40%
Medium

None

122

9

Medium

None

Likely to be
surrounding
Development

No Delays

Increase in delays
of 84%
Medium

229

Severe

Likely to be
surrounding
Development

Performance of
Mitigation

Delays are reduced in
both the AM and PM
peaks.

Explanation
Scheme reduces the
conflict in flows at this
junction.
It is recommended to
assess the suitability of
the scheme using an
operation model due to
limitation in network
coding (i.e, junction at the
edge of the model).

Scheme has been
included as it provides
access to a WGC5
No significant delays were development site.
forecasted in the ‘without Assessment of access
mitigation’
point to the network and
its impact on the junction
might be required in the
later stages.
Delay is highly dependent
on signal optimization.
Up to 5 minutes delay
People coming from
during PM.
Birchwood Ave have to
The scheme effectively
give way to all the
reduces delay. Significant vehicles circulating the
delay still persists on
roundabout. Further
Birchwood Ave arm.
signalising or adding a
flare is suggested for
Birchwood Ave arm.

Include? Y/N
Recommendation

Scheme
Cost

Y
Recommend
development of an
operational model

Y

£870,000

£140,000

Y
Further signalising
and/or addition of
a flare at
Birchwood Avenue
arm

£460,000
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Capabilities on project:
Transportation

Junction

Maximum
Maximum
AM/PM Delay Issue in
AM/PM Delay in Issue in
in Reference Reference
LPO2
LPO2?
Case
Case?
(seconds)
(seconds)

Coopers
Green Lane 98
Roundabout

Ellenbrook
Lane / St.
78
Albans Road
Roundabout

Source of Delay?
Increase in delays
of >100%

Medium

272

Severe

Very Likely to be
surrounding
Development
Increase in delays
of >100%

Medium

344

Severe

Very Likely to be
surrounding
Development

Performance of
Mitigation

Explanation

Include? Y/N
Recommendation

Scheme
Cost

AM delay of up to 5
minutes is mitigated
resulting in delays of less
than 30 seconds.

Increasing capacity at this
junction caters for
Y
increased demand in
2031 LPO2 test.

£995,000

Delays are approximately
halved in the PM. Delays
of up two and half minutes
are still forecasted for
both peaks.

Junction throughput is
improved with
implementation of signals
and right-turn flare for
westbound traffic on St.
Albans Road increases
queuing capacity.

£776,000

3

£220,000

3

Y

13

N

A1000 /
South Way
Overpass

13

Increase in delays
of >100%
101

Medium

>500

Severe

Very Likely to be
surrounding
Development

Significant delays remain
in both the AM and PM.

Costs include a ROADCON uplift (2009 to 2013) of 30%, in relation to an increase in rates since 2009.

Merge extension is not
sufficient considering the
level of forecasted
congestion on this link.

Consider dualling
A1000 from merge
to Dixon’s Hill
Roundabout. Will
not be able to test
this as this will
occur just outside
of the model area.

