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Executive Summary

Scheme Description

The Al Peterborough — Blyth Grade Separated Junctions scheme is a major Highways England scheme
to improve a 73 mile length the Al trunk road in the East Midlands at Blyth, Apleyhead, Markham Moor,
Gonerby Moor, Colsterworth and Carpenters Lodge. The scheme involved the construction of six new
two level junctions, resulting in the removal of all the at-grade roundabouts on this section of the A1. The
Al improvements were carried out by Highways England to reduce congestion and accidents at these
junctions. The schemes were appraised separately and have separate Appraisal Summary Tables
(ASTs). This evaluation also reports the results separately for each junction wherever possible.

Scheme Objectives

Objectives (from Environmental Statements, 2004/2005) Objective Achieved?
Reduce Delays v
Reduce Accidents v
Improve non-motorised user safety v

Summary of Scheme Impacts
Traffic

Traffic Volumes

Traffic on the Al has shown year-on-year increase from 2009 when the scheme was completed to
2015. This is notably different from the trends seen on the local roads in all the areas of the junctions
in this scheme, and on ‘A’ roads nationally which all saw a fall or negligible growth during this period,
which is associated with economic conditions.

Increases on the Al traffic were observed at OYA and were linked with the combined effect of the
junction improvements of this scheme improving the attractiveness of this route, leading to rerouting
of traffic. This FYA study shows that in 2014 and early 2015 there were further large increases such
that traffic on sections of the Al near these junctions is between 16% and 36% higher than before
start of construction. This most recent sharp rise is higher in the northern part and is probably caused
by rerouting of some strategic traffic away from the parallel M1, more than 30 miles to the east, where
there is a lengthy section of roadworks currently underway for a smart motorway scheme.

HGV levels on this part of the Al are at a high level for the strategic network at an average of 22% on
weekdays. At FYA, the numbers of HGVs has increased from before, but as the numbers of other
vehicles has increased at a greater rate, the proportion of HGVs has reduced slightly an average of
24%. This is likely to be due to more of the additional traffic being light vehicles and much less rerouting
of HGVs.

Local roads adjoining the junctions have shown varying levels of increase and some decreases. There
is no clear pattern of traffic growth on these roads comparable with the growth rate observed on the
Al.

Some local traffic from the area east of the A1 may have rerouted to access the Al at Apleyhead
instead of the next junction to the north (Blyth).
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Journey Times

Post opening journey times on the Al are consistently lower in both directions at all times of the day
in the post opening period, and the FYA journeys times are an improvement on the OYA journey times,
despite the increased traffic flows.

The journey time data provides sufficient evidence to conclude that the scheme has achieved its
objective in reducing delays.

Forecasting Accuracy

At FYA most traffic flows on the A1 and the adjoining roads are below the central growth forecast with
the scheme.

The net increase in traffic with the scheme (i.e. the difference between the Do Minimum and Do
Something scenarios and growth between the years 2006 and 2015) on the Al is much greater than
predicted at Blyth, Apleyhead, Markham Moor and Gonerby Moor junctions.

Discrepancies from the forecasts were caused by the 2006 observed data before the start of
construction being lower than the forecast Do Minimum prior to any recession impacts on traffic flows.
This meant that the forecast were already awry before construction started. Also Al traffic at Gonerby
Moor was mistakenly forecasted to be too high which appears to be due to an error in the baseline.

Journey time savings on the length of the A1 between the junctions are between 8 and 10 minutes
(northbound and southbound) which is close to the level of saving forecast.

Safety

Annual average number of collisions at all the junctions in the post opening period fell by 8.7 (13%).
This is conservative as it takes into account the wider trend of collision reduction nationally during this
period whereas there did not appear to be a trend of reduction at the Al junctions.

Although numbers of both fatal and serious collisions fell, the number of the much more frequent slight
collisions fell at a greater rate, resulting in an increase in the severity index of the collisions which
occurred (the proportion of collisions which were either fatal or serious).

Considerable variation in the observed safety impact of each junction improvement.

Net reductions in annual collision numbers have been observed at the three northerly junctions Blyth
(3.7), Apleyhead (4.3), and Markham Moor (7.0). Analysis of collision rates at these junctions, which
takes into account the extra traffic (PIC/mvkm), show these improvements are statistically significant.
No improvement has been shown at the three southernmost junctions (Gonerby Moor, Colsterworth
and Carpenters Lodge), although the small increase in collisions is not statistically significant.

Fatal and serious collision numbers fell by 6 and 8 respectively, not including wider national trends.
Analysis of the collision rate, taking into account the additional traffic (PIC/mvkm), shows an overall
reduction in the rate of 26% which is significant.

There is no significant change in the collision rate for traffic on full length of the Al.

Forecast collision savings were accurate for the three northerly junctions, while the southern three did
not have the expected savings. Overall the saving was 13% when 33% had been predicted. The lower
success can be partly attributed to local trend not following national collision reduction trend and the
additional traffic on the Al.

Environment

Impact of the junctions on the noise climate are considered to be generally better than expected based
on difference between the forecasts and the observed traffic flows at FYA .

Similarly, the air quality impacts are lower than or within +/-10% tolerance of the forecasts. The Al
south of Blyth is the only real exception where the flow traffic is worse than expected.

Impacts on landscape are worse than expected due to problems with plant growth. Despite
replacement planting having being undertaken, the current levels of plant growth and establishment
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indicate that the visual screening, landscape integration, and visual amenity functions of the plant
stock at all junctions is generally considered unlikely to be developing as well as would expected at
this stage. Similarly, the slower plant growth is making the short term ecological impact worse than
expected.

The visual impact on the landscape at night is better than forecast due to the overbridges not being
lit.

Biodiversity impact is worse than expected in the short term due to the ecological impact of the slow
establishment of the new tree and shrub planting. Offsite planting at Apleyhead for badger foraging
has not been done. A significant section of the translocated hedgerow at Carpenters Lodge has failed.
Some of the planned wildflower areas have been noted as successful but others are missing.

There were no significant archaeological finds and the impact of cultural heritage is as expected.
Drainage facilities constructed as part of the new junctions are largely working as expected and
planted vegetative treatment systems (rushes) appeared to have generally established well.

Accessibility and Integration

Impacts of the junction on land use policies and other government policies are mainly neutral, as
expected and as concluded at the OYA stage

There has been no change in option values resulting from the scheme, therefore, the evaluated impact
is neutral as concluded in the OYA and as expected.

The scheme has not had an impact on the provision of transport interchange facilities, therefore a
neutral impact has been observed as expected and as concluded in the OYA stage.

Summary of Scheme Economic Performance

All monetary values in £m 2002 market prices, discounted Forecast Oflgtrtg(r:gsrf-

Journey Times £1023.8 m £397.1m
Vehicle Operating Costs (VOC) -£6.7 m -£8.2m

Present Value Benefits Safety £42.6 m £17.4m
Indirect Tax £1.3m £1.6m
Total £1061.0 m £407.8 m

Present Value Costs £66.4 m £86.8 m

Benefit Cost Ratio (BCR) 16.0 4.7

The investment cost of building the scheme was 13% above that predicted. Reasons for this include
the additional maintenance following the collision involving the chemical spill and fire at Blyth junction,
shortly after it opened.

The journey time benefits are evaluated as £397.1 million over 60 years for the Al corridor and turning
movements at the junctions. This is much lower than the expected level of benefits and this is partly
due to traffic being lower than expected, despite the traffic growth since before the scheme was built.
Due to the nature of the improvements, journey time benefits would be expected from the opening of
the scheme due the removal of delays to Al through traffic at the junctions.

BCR is lower than the very high forecast BCR partly due to the higher than expected costs, but
primarily due to the lower than forecast journey time benefits as fewer vehicles use the Al than
expected. However the outturn BCR still represents over £4 benefits for every £1 spent which
represents very high value for money.
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1.6

Introduction
Background to Scheme

The Al Peterborough — Blyth Grade Separated Junctions scheme is a major Highways
England scheme to improve a 73 mile (117km) length of the A1 trunk road in the East Midlands.
The scheme involved the construction of six new grade separated junctions at the following
locations, listed from north to south:

o Blyth (A1/A614);
Apleyhead (A1/A614/A57);
Markham Moor (A1/A57);
Gonerby Moor (A1/B1174);
Colsterworth (A1/A151) and the junction of A1/B6403; and

e Carpenters Lodge (A1/B1081).
Throughout this report, the junctions are listed in this north-south order.

This report presents the results of the Five Years After study for all the junctions within the
scheme (the final junction was completed in October 2009), and has been prepared as part of
the Post Opening Project Evaluation (POPE) commission on behalf of Highways England.

Scheme Location

The Al is a route of national strategic importance, providing an alternative to the M1 for
strategic north - south movements across the country. It also forms an important link between
the communities along it and the rest of the country. It carries a mixture of local, long distance
and seasonal holiday traffic.

The section of the Al considered in this report connects two motorway-standard sections of
the route, now designated A1(M), between Peterborough and South Yorkshire and it includes
intersections with several strategic east-west routes including the A57, A46 and A52.

The scheme passes through Nottinghamshire, Lincolnshire and the Peterborough Unitary
Authority, and lies mostly within Highways England Area 7 but with the southernmost junction
within Highways England Area 6. The location of the scheme and its context within the road
network is shown in Figure 1.1 overleaf.
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Figure 1.1 — Location Map
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Scheme Objectives

1.7 Each junction was appraised separately but they all shared common objectives. The scheme
objectives stated in each of the Environmental Statements, dated variously 2004 or 2005, can
be summarised as:

e Reduce Delays — The separation of the A1 and local traffic at the junctions will significantly
reduce delays, for both through and local traffic;

e Reduce Accidents - The removal of the Al through traffic from the junctions will remove
the potential for accidents at the junction by reducing traffic volumes and potentially
dangerous crossing movements; and

e Improve Non-Motorised User (NMU) Safety — The provision of appropriate facilities
allow non-motorised users to negotiate the junction more safely, reducing severance.

Historical Context

1.8 This report is the study of the single Major Scheme known as Al Peterborough - Blyth.
However each of the junction improvements within the scheme was originally developed
separately. Table 1.1 shows the history of the proposed improvements at the individual
junctions. This also details the construction start and completion dates which illustrates that
there were roadworks on this section of the Al between September 2006 and October 2009.
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Table 1.1 — History of the Junction Improvements

Markham | Gonerby Carpenters
Stage Blyth | Apleyhead Moor Moor Colsterworth Lodge
Preferred Route | Spring | 1064 | Maros | Feb 05 Mar 05 Feb 05
Announcement 2003
DIl Feb05 | Feb05 | Jun05 | MarO05 Jul 05 Mar 05
Published
Public Inquiry Sep 05 Sep 05 Mar 06 Nov 05 May 06 Nov 05
Secretary of
State’s Decision Jan 06 Jan 06 Oct 06 May 06 Sep 06 Jul 06
Made Orders
Published Jun 06 Jul 06 Nov 06 Aug 06 Jan 07 Dec 06
Start of Works Sep 06 Sep 06 Mar 07 Oct 06 Jul 07 Jul 07
May 08
Completion of then
Works Mar May 08 Mar 09 Jun 08 Oct 09 Nov 08
2010

Scheme Description

1.9 Table 1.2 provides a summary of the works that were carried out at each junction within the
scheme together with a map showing the before and after opening junction layouts. More
detailed diagrams showing the post opening junction layouts are shown in Appendix A (page
125).

1 A major lorry fire and chemical spill occurred at Blyth Junction (A1/A614) in August 2009 shortly after the completion of the junction
improvements. Repairs have delayed the handover of the junction to the Area 7 MAC and Nottinghamshire County Council. The fire
damage repairs had a limited impact on Al traffic flows but had a greater impact on local traffic flows east-west across the junction.
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Table 1.2 — Summary of works undertaken at each junction

Junction

Junction Layout

(opening
date)

Before Scheme

Summary of works undertaken

Blyth
(May 2008)

Removal of existing at-grade roundabout
and replacement with two smaller
roundabouts in ‘dumb-bell’ arrangement;

Provision of NMU routes over the Al; and
Lighting around the roundabouts.

Apleyhead
(May 2008)

whead Lodae

Construction of new section of Al
carriageway and new dumb-bell junction;

Removal of existing Al north of
roundabout;

B6420 realigned to join with roundabout;
Provision of NMU routes over the Al;and
Lighting around the roundabouts.

Markham
Moor

(March 2009)

Markham
Moor
arpo—

Removal of existing at-grade roundabout
and replacement with dumb-bell junction;

Realignment of connecting side roads;
Provision of NMU routes over the Al; and
Lighting around the roundabouts.

Gonerby
Moor

(June 2008)

oNHlowtops

§%_:%Lwnb -‘ ;

Construction of new section of Al
carriageway,

Previously existing Al southbound
carriageway converted to on/off slip for
Al;

Additional arm provided;

Realignment of Gonerby lane;

Provision of NMU routes over the Al; and
Lighting around the roundabouts.

Colsterworth

Removal of
roundabout;

existing at-grade

(October Construction of two smaller roundabouts
2009) and overbridge; and
Provision of NMU routes over the Al.
Carpenters Removal of roundabout and replacement
Lodge with two pairs of slip roads; and
(November Construction of NMU routes over the Al.
2008)

10




Post Opening Project Evaluation
A1l Peterborough - Blyth: Five Years After Opening Study

Nearby Schemes
1.10

There are five Highways England Major Schemes in the vicinity of the Al junction

improvements considered in this study. The location of the schemes in relation to the Al is
shown in Figure 1.2. A summary of the key dates in relation to both of these schemes is

contained in Table 1.3.

Table 1.3 — Summary of Key Dates Relating to Nearby Schemes

POPE

stage Scheme

Start of works

Opening Date

M1 Junctions 25 to 28 Widening
OYA

October 2007

May 2010

study A46 Newark to Widmerpool Improvement

June 2009

March 2012

M1 J28-31 Smart Motorway

March 2014

expected
Q3 2015

FYA

study M1 J32-35a Smart Motorway

March 2014

expected
2016/17

Al Elkesley Junctions Improvement
(new GSJ east of Apleyhead)

May 2015 -

111

In the OYA study of the A1 Peterborough to Blyth junction improvements scheme, it was not

considered that the construction of the first two schemes, in the table above, would have had
a significant impact on traffic flows on the Al. Throughout the construction period, the M1 and
A46 remained open (albeit with speed limits). Also the A46 is likely to carry traffic with different
origins and destinations, and to a lesser extent the M1 motorway is the same. Therefore even
if traffic did reassign from these routes it is unlikely that many trips would divert to the Al.

112

During 2014 and 2015, there have been two smart motorway schemes under construction on

the parallel M1. Although these schemes are more than 20km from the A1, they may well have

led to some north-south strategic traffic rerouting to the Al.
1.13

The new junction on the Al being constructed south of Apleyhead has not affected the data

used in this study which was all collected before this start of works.

Figure 1.2 — Locations of N

earby Major Schemes in the Region
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1.14

1.15

1.16

1.17

1.18

Additionally there have been 36 LNMS (Local Network Management Schemes) which have
been completed since 2009 along this section of the Al. These are primarily safety
improvements, as shown in Figure 1-3, thus should have contributed towards overall
improvement in safety on this part of the Al, although these schemes are minor by comparison
with the grade-separated junctions (e.g. signing and lining).

Figure 1-3 — Types of LNMS schemes along Al between the junctions since 2009
I -
-

-k

integration I 1

safety

environment

accessibility

At the time of this study, works are underway on the Al Elkesley Junctions Improvement
scheme, which is providing a new grade-separated junction on the Al to the south-east of the
Apleyhead junction. Near Elkesley, the Al has had a 50mph speed limit along a 2 mile section
since the 1990s and the new junctions will enable the national speed limit to be restored on
that section.

Post Opening Project Evaluation (POPE)

Purpose of this Report

The Highways Agency (HA) is responsible for improving the strategic highway network
(motorways and trunk roads) by delivering the Major Schemes programme. At each key
decision stage through the planning process, schemes are subject to a rigorous appraisal
process to provide a justification for the project’s continued development. When submitting a
proposal for a major transport scheme, the Department for Transport (DfT) specifies that an
Appraisal Summary Table (AST) is produced which records the degree to which the scheme
meets the standard objectives for all transport schemes. At the time when these junction
improvements were appraised, these objectives were grouped into Environment, Safety,
Economy, Accessibility and Integration.

Although this is now treated as a single scheme within the Major Schemes programme, each
of the junctions within the A1 Peterborough — Blyth scheme has its own AST and these are
presented in Appendix B (commencing on page 129 of this report).

Overview of POPE

POPE studies are undertaken for all Major Schemes. During the planning process, scheme
effects are based on well informed predictions. However, it is vital to identify the strengths and
weaknesses in the techniques used for appraising schemes so that improvements can be
made in the future. For POPE, this is achieved by comparing information collected before and
after a scheme opens to traffic, with predictions made during the planning process. Outturn
impacts are summarised in an Evaluation Summary Table (EST). The EST summarises the
extent to which the scheme objectives have been achieved. As each junction has its own AST,

12
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1.19

1.20

1.21

1.22

individual ESTs have been produced for each and are included in Appendix C (commencing
on page 137 of this report).

Appraisal Approach

The following bullet points summarise the main key points regarding the appraisal. Any issues
arising from the appraisal approach are considered later in this report:

e There was a separate appraisal undertaken for each junction (i.e. each junction has its
own set of costs and benefits);

e Therefore each junction had its own set of appraisal documentation, and its own public
inquiry;

o The study area for each appraisal was a 2km buffer around each junction. Therefore the
impacts of the other junction improvements along the A1 were not considered; and

e A combined detailed appraisal was not undertaken which examined the cumulative impact
of all of the junction improvements within the scheme.

Evaluation Approach

The detailed evaluation approach will be considered at the relevant stages of this report.
However, given the complexities of the scheme appraisal, the following bullet points provide a
broad outline of the approach undertaken:

e An evaluation of the traffic impacts at each individual junction was not possible as it was
not possible to undertake traffic surveys to assess the impacts of each junction individually
due to the staggered construction periods. However, it is considered that the impacts of
an individual junction (whether under construction or open) would be minimal on the
adjacent junction due to the limited opportunity to reassign to or from another route and
the large distances between the junctions. This assumption is also supported by the
scheme appraisal which also considered localised areas.

e The economic evaluation will be based on the combined impact of all junction
improvements as a single scheme. This approach is taken due to the practical difficulties
in assessing journey time impacts by junction and because the set of junction
improvements are considered as a single scheme for Highways England’s accounting
purposes;

e The environment objectives will all be evaluated separately for each junction as these
cover primarily localised impacts; and

e Accessibility and integration objectives will be evaluated in combination.

Information Sources

The sources upon which this study is based include the following individual documents for each

Environmental Statement

Traffic and Economics Report and Addendum

Induced Traffic Appraisal Technical Note

Order Publication Report

Appraisal Summary Table

Contents of this Report

Following this introduction, the report is divided into 11 further sections as follows:

13
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1.23

Section 2 - Traffic Flow and Journey Time Impacts. This section looks at how the
scheme has impacted on the traffic volumes on the Al and elsewhere and how this
compares with the forecasts.

Section 3 — Safety. This section compares the pre- and post opening collision numbers
and the forecast impacts.

Section 4 — Economic Evaluation. This section calculates the monetary value of any
changes in travel time or injury collision numbers and compares these benefits with the
costs.

Section 5 - Environment. This section looks at the environmental impacts of the scheme
and the success of any mitigation.

Section 6 — Accessibility and Integration. This section contains a review of how the
scheme has affected accessibility for non-motorised users.

Section 7 — Conclusions. This section summarises the main findings of this study.

There are also a number of appendices listed below as follows:

Appendix A — Detailed Scheme Layout Diagrams;
Appendix B — Scheme Appraisal Summary Tables (ASTs);
Appendix C — Scheme Evaluation Summary Tables (ESTSs);
Appendix D — Locations of Collisions;

Appendix E — Data Requested for Section 5: Environment
Appendix F — Photographic Record of Scheme

Appendix G — Responses to Consultation

Appendix H — Animal Mortality Data

Appendix | — Traffic forecasts and observed FYA Annual Average Daily Traffic (AADT)
flows

Appendix J — AST/ ES Summaries
Appendix K — Tables and Figures in this Report; and
Appendix L — Glossary of Terms.

14
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2. Traffic

Scheme Objective: Reduce Delays

Introduction

2.1 In order to evaluate the traffic flow, journey time and reliability impacts of the scheme, the
following section reports on:
o Data Collection;
Background Traffic Changes;
Traffic Volume Changes;
- Al Traffic; and
- Local Traffic.

Journey time changes
- on the Al1; and
- on other routes.
Comparisons between forecast and observed traffic impacts
- A summary of the traffic modelling approach and forecast assumptions;

- Forecast vs. observed traffic volumes; and
- Forecast vs. observed journey times;

Forecast Reliability impacts.

Data Collection

Sources

2.2 Traffic flow data used in this report was collected from the following:

o Highways England’s TRADS database for A1 locations;

e Count data collected by Nottinghamshire and Lincolnshire County Councils;

e Temporary ATC counts commissioned for the purpose of this study; and

e Turning count data at each junction collected for the purpose of the scheme appraisal.

2.3 Journey Time data was obtained from Journey Time Database (JTDB), which contain average
journey times and speeds for each 15 minute period throughout the year for each junction to
junction link on the strategic road network.

2.4 The forecast traffic impacts for each junction are based on those given in the individual Traffic
and Economics Reports for each junction within the scheme.

Time periods

2.5 Figure 2.1 shows the construction start date (in red) and the opening date (in green) for each
junction. This diagram has been presented to highlight the difficulty of using traffic data which
avoids the construction periods at any of the junctions as there was inevitably some disruption
during these periods.

15
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Figure 2.1 — Summary of Construction Start and Opening Dates by Junction
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2.6

2.7

2.8
2.9

2.10

2.11

2.12

Traffic Modelling Approach and Forecast Assumptions

Before undertaking the analysis of traffic impacts and the comparison against those forecast,
we briefly look at how the scheme was appraised and the key assumptions used. Greater
detail on the modelling approach is covered in the One Year After report for this scheme.

The main point to note from the appraisal is that each junction was appraised independently of
all the other junctions along the A1. There was no strategic traffic model as it was not a
requirement due to the assumption that no reassignment was expected. Traffic growth rates at
each junction were based on NTRF 1997 and TEMPRO 4.2 local to the area. Discussions with
the local planning authorities did not identify any specific developments that would have
significant local implications over and above the assumptions underpinning TEMPRO\NRTF
for any of the junctions. The exception was the anticipated Doncaster Finningley Airport (now
Robin Hood airport) near Blyth junction.

Induced traffic was forecast to be less than 2%, as noted in the MON1 appraisal forms.

The study area for each junction covered all junction approaches for a distance of 2km. The
localised study areas were selected because it was assumed that the junction improvements

would only have localised operational impacts, and not lead to a large scale redistribution of
trips within the wider highway network.

Background Traffic Changes

Historically in POPE studies, the ‘before’ counts have often been factored to take account of
background traffic growth so that they are directly comparable with the ‘after’ counts. This
usually involves the use of National Road Traffic Forecasts (NRTF) with local adjustments
made using Trip End Model Presentation Program (TEMPRO).

However, due to the changes in the economic climate which has seen widespread reductions
in motor vehicle travel in the UK as a whole since the latter part of 2008, it is no longer deemed
appropriate to use this method of factoring ‘before’ counts to reflect background changes in
traffic which were predicted before the economic downturn.

National, Regional and Local Trends

The best measure of the wider trends in overall traffic levels both regionally and nationally is
shown in DfT annual statistics for total distance travelled (million vehicle kilometres). Figure 2.2
shows the changes by year in the period from 2006 (at start of construction), and 2013 (the
latest available) for the three local authorities in which the scheme lies the ‘A’ roads managed

by Highways England and the Annual Average Daily Traffic (AADT) for a representative site
on the Al for England.
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Figure 2.2 — A1, National and Regional Trends over time?
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The long term trends shown in Figure 2.2 are:

Change in AADT on A1l since 2006

A1
* » Nottinghamshire
= = Lincolnshire
=East Midlands
Peterborough
===Highways England managed A roads
===England

o Traffic on the Al has shown year-on-year increase from 2009 when the scheme was

completed.

e Annual flows were 7% higher in 2013 than they were before construction started.

e The wider trends in the areas through which this part of the Al passes and those nationally

fell after 2008; this is linked with the economic downturn.

e The difference between the wider trends and those for the Al suggests that the scheme

resulted in extra traffic on the Al.

Traffic Volume Changes
Al Traffic

This section will firstly consider traffic flows on the Al at the nearest locations to the junctions
before examining the detail of changes in traffic flows at each junction.

Long term trend

All of the junctions in the scheme were appraised separately as each concerned addressing
problems at the individual junction and there was no combined assessment of the impact of
the improvements, however it is worth considering the general trend of strategic traffic to
consider whether additional traffic is now using this parts of the Al. Long term trend data has
is available for a couple of the locations and the trend for the daily flows (ADT) for March is

shown in Figure 2.3.

2 Graph based on data in DfT tablesTRA8904 and TRA4112, and Al data for the location near A57/A614.
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Figure 2.3 — Al trends since 2005 (March ADT)
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2.16 The key points shown here are:

¢ Following the completion of the junction improvements, there was an increase in Al traffic
compared with 2005 and 2006 before the start of construction.

e 2014 and 2015 saw a steep increase in flows compared with the earlier post opening
years. This jump is of significance to this study as the timing means that it is not directly
attributable to this schemes. Although there have been a considerable number of small
improvement schemes (LNMS) along this route within this time, it is unlikely they could
have alone led to this increase. It is considered that it is most likely that this is due to
some strategic traffic rerouting away from major roadworks elsewhere on the network,
particularly the M1, and possibly the A14.

All Vehicles

2.17 Figure 2.4 shows a summary of the Average Weekday Traffic (AWT) volumes at locations on
the Al before construction (March 2006), OYA opening (2010) and FYA in 2015. Table 2.1
references the counts shown giving more detailed descriptions of their locations.
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Figure 2.4 — Traffic Volumes on the Al by Direction (AWT)
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Table 2.1 — Before and After Opening Traffic Volumes on the Al near Junctions (AWT)

_ _ - _ Before OYA FYA %diff | Yodiff
Jct. | Location Site Description Dir (2015) before- | before-
(2007) (2010) OYA EYA
N of A1(M) between J34 & | NB 22,400 24,300 27,900 8% 25%
unction J35 (Blyth junction
c J and M18) SB 22,000 23,900 27,400 9% 25%
>
m
S of between A634 and NB 19,400 21,700 25,400 12% 31%
junction | AL(M)IAG14 sB | 19300 | 21,000 | 24700 | 9% | 28%
- N of between A620 and NB 20,700 22,100 25,500 7% 23%
§ ([lunction | AG14 sB | 20,900 na 24600 | na | 18%
>
(]
S |sof between A614 and NB 20,100 21,900 26,200 9% 30%

junction | B6387 s | 19800 | 21800 | 24600 | 10% | 24%

between AGO7Sand | \g | 16200 | 18100 | 22000 | 12% | 36%

=

8 5 |5 of A57/AG38

X O |. .

= = |junction o

g within the AB075 sB | 15700 | 17,700 | 20700 | 13% | 32%
junction
between A52 and

B . B1174 near NB 19,200 20,500 23,500 7% 22%

s 3 Sof Grantham (north)

S = |junction i the AB2

© within the sB | 16,800 18,100 21,000 8% 25%
junction

S BN of between B6403 and

S 5l . B1174 near NB 21,400 22,200 25,600 4% 20%

S Sljunctions

5 O Grantham (south)

2 Z2/Between | between B6403 and

(@) 0, 0,

S Sjunctions A151 SB 22,000 22,600 25,500 3% 16%
within the A6121

Q junction (next but one | NB 22,500 23,300 26,800 4% 19%

b Nof ‘A’ road jct)

o funeton I ween the B1081

2 etween the SB | 20800 | 22000 | 25400 | 6% | 22%

£ and A43

qé_ S of S of Wittering NB 24,600 25,700 29,500 4% 20%

I 0

O | i Burghley Park south

unction 0
J of the B1081 SB 25,500 n/a 29,700 n/a 16%
2.18 The traffic data presented in Figure 2.2 (and Table 2.1) shows:

o Traffic flows on the Al increased at almost all locations, in both the northbound and
southbound directions in 2010 following opening, and have all increased further in 2015.

e The observed increase should be considered in the context of the background changes in
traffic in which occurred in the region between the before and after counts. Figure 2.2
shows that no increase occurred between 2006 and 2010 while this scheme was under
construction, indeed it shows a slight decrease. It is therefore reasonable to assume that
some of the observed increase at OYA can be attributed to the improvements.

e The further increases in flows by 2015, which is greater than the increase on scheme
completion, may be partially due to increased awareness of the free-flow conditions on
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these parts of the Al but is likely to be in the main to be rerouting away from other routes
especially the M1.

Two-way flows

2.19 The TRADS count sites on the Al as used for the data presented above are located at various
positions on the north- and southbound carriageways but many do not have a direct equivalent
count site on the opposite carriageway, without any intermediate road junctions. Table 2.2
shows the two-way flows at the points on the A1 where there are direct equivalents on each
carriageway.

Table 2.2 — A1/A1(M) two-way weekday flows (AWT)
%diff %diff
Jct. Location Site Description Before OYA FYA before- | before-
OYA FYA
N of ALl(M) between J34 & J35 o o
= junction (Blyth junction and M18) 44,400 48,200 55,300 9% 25%
>
@ | Sof between A634 and o 0
junction | A1(M)/A614 38,700 | 42,700 | 50,100 10% 29%
= N of . between A620 and A614 41,600 n/a 50,100 n/a 20%
& | junction
% S of
3 |29 between A614 and B6387 39,900 | 43,700 | 50,700 10% 27%
< junction
Average 9% 25%
2.20 The results at the locations with two—way flows show:

o Two-way weekday flows on the northern part of the Al in Nottinghamshire are around
50,000 vpd in 2015.

¢ Flows have increased by an average of 25% since before the junctions were improved.

e Most of this increase has occurred between the one and five year after periods which
suggests that it may be linked with wider influences, possibly the wider economy, but as
the regional trends in Figure 2.2 don’t indicate this, it is most likely that some of this recent
increase is linked with works on the M1 causing traffic to reroute to the Al.
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HGV Traffic
2.21 In the appraisal of the scheme, it was recognised that the Al is used by a high proportion of
HGVs (heavy goods vehicles). Table 2.3 shows how the proportions of these vehicles (as
measured by length) have changed since before construction (2006) and one year after (2010).
Table 2.3 - HGV flows (ADT) and proportions (vehicles > 6.6m in length)
Before OYA FYA
Jct. | Location Site Description Dir (2006) (2010) (2015)
ADT % ADT % ADT %
N of AL1(M) between J34 & J35 NB 4,800 24% 4900 | 22% 5,900 | 23%
< junction (Blyth junction and M18) SB 4,700 23% | 4,900 | 22% 5700 | 22%
>
@ |gof between A634 and NB | 4,600 | 26% | 4,700 | 23% | 5,200 | 22%
junction | A1(M)/A614 SB | 4500 | 25% | 4,600 | 23% | 5,200 | 22%
< |Nof NB | 4,700 | 25% | 4,900 | 24% | 5,500 | 23%
c | . between A620 and A614
& |junction SB | 4,700 | 25% n/a nfa | 5,300 | 23%
>
% S of NB 4,700 25% | 4,600 | 23% | 5,600 | 23%
S P between A614 and B6387
Junction SB 4,500 25% | 4,600 | 23% | 5,200 | 22%
= between A6075 and
C = 0, 0, 0
25 [sof AS7/AG38 NB | 4,200 | 28% | 4,300 | 26% | 5,200 | 26%
S = (junction — 5 X
s within the A6075 junction SB 4,000 28% | 4,000 | 24% | 4,600 | 23%
5 between A52 and B1174
o o 0, 0, 0,
E 5 -SOft- near Grantham (north) NB 4,000 23% | 4,000 | 21% | 4,600 | 22%
= [junction
3 : within the A52 junction SB 3,800 25% | 3,900 | 23% | 4,300 | 22%
N of between B6403 and B1174
== 0, 0, 0
‘g g junctions | near Grantham (south) NB 4,300 22% | 4,100 | 20% [ 4,800 | 20%
8 & [Beween | ween B6403 and A151 | SB | 4,400 | 21% | 4,200 | 20% | 5,000 | 21%
junctions
@ within the A6121 junction |\ | 4300 | 210 | 4,200 | 20% | 4700 | 19%
2 |IN of (next but one ‘A’ road jct)
o . .
unction
> | Between the B108land | gp | 4100 | 219 | 3,900 | 19% | 4,600 | 19%
- A43
é S of S of Wittering NB 3,900 17% | 3,900 | 17% | 4,800 | 18%
2 0
S [junction | Burahley Parksouthofthe [ gg | 5200 | 2206 | na | nia | 4800 | 17%
Average 23.6% 21.8% 21.7%
2.22 The key points here are:

e HGVs form a high proportion of traffic along the length of the A1 where this scheme is

located and comprise between a fifth and a quarter of all traffic on the A1,

e HGV flows are higher in 2015 than before the scheme was constructed at all locations
listed here; and

o Despite the increase in absolute numbers, there are reductions in the proportion of HGVs
as a proportion of all traffic from an average of 23.6% to 21.7%, due to the greater
increases in other traffic.
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2.23

2.24

2.25
2.26

2.27

2.28

2.29

2.30

Local Traffic at the junctions

This section contains a summary of the before and after opening traffic volumes on the junction
approaches where reliable data is available. Due to the changes in junction layout as a result
of the schemes, in many instances it is not possible to provide ‘like with like’ before and after
opening traffic volumes.

The junction diagrams show the observed 24 hour 2-way counts before opening (2006) and
after opening (2010). The before construction counts have been obtained from:
e 2002 12hour weekday turning count data; and
o TRADS for the Al sites,
Both have been factored appropriately using the factors discussed earlier in this report.
The post scheme counts are from:
e Automatic Traffic Count (ATC) temporary surveys commissioned specifically for the POPE
OYA and this FYA study,

e Local authorities ATC permanent and temporary sites from Nottinghamshire and
Lincolnshire County Councils; and

e TRADS data collected in 2010 and 2015.

Due to the factoring of time periods and years required, an element of caution has been
exercised when drawing conclusions from differences between the before and after traffic
flows.

In 2015, due to nearby roadworks in progress, local roads at Gonerby Moor junction could not
be surveyed.

The tables on the following pages summarise the before and after opening traffic flows for each
junction as schematic diagrams including supporting analysis as follows:

e Table 2.4: Blyth;

e Table 2.5: Apleyhead,;

e Table 2.6: Markham Moor;

e Table 2.7: Gonerby Moor;

e Table 2.8: Colsterworth; and

e Table 2.9: Carpenters Lodge.

Schematic diagrams have been used here for clarity of the individual links. See the Ordnance
Survey maps in Appendix A for the layouts of the junctions.
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Blyth Before and After Opening Observed Traffic Flows

Table 2.4 — Before and After Opening Local Traffic Flows (ADT): Blyth Junction

Pre- Opening Observed 2-way 24hr Flow

Post Opening Observed 2-way 24hr Flow

B6045

A1(N)
41,200
9,000 C 15,000 — A614
I Services

36,000

A1(S)

A1 (M) (N)
44,600
51,300
\ A614
Access Road 5,400 ,
6,400 11,800
8,600
11,000
13,200
7,800
2,200
9,000
2,800
B6045 \ Services
39,900
OYA
46,600
T FYA
Al(S)

As noted earlier, the traffic on the A1 has shown a large increase.

Traffic flows on the Al are higher north of this junction by around 5,000
vpd and this has remained the same before and after scheme opening.
This and the flows observed on the adjoining B6045 and A614 suggests
that no new traffic has been attracted to use this junction to access the
Al as a consequence of the improvement.

o Traffic flows on the A614 have shown a decrease post opening, which is
partially due to the pre-scheme data including the trips leaving the
service station. However, this has continued to fall at FYA, which clearly
shows that this route has not been impacted on by being a route
between the A1 south and Doncaster's Robin Hood Airport (opened
2005).
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Apleyhead Before and After Opening Observed Traffic Flows

Table 2.5 — Before and After Opening Local Traffic Flows (ADT): Apleyhead Junction

Pre-Opening Observed 2-way 24hr Flow

Post Opening Observed 2-way 24hr Flow

B6420

A1(N)

1,200

A57

37,400

A1(S)

A614 Unclassified Road

A57

A1(N)
N/A
46,600
B6420
4,800 3,200
5,400 4.100
12,600
A
14,300

OYA
FYA

13,500 f
14,200
4,700
10,700 5,800
10,600 41,000
47,400
N\
A614

A1(S)

Traffic flows on the A57 have remained unchanged as a result of the scheme.
Traffic flows on the B6420 east of the A1 have increased considerably. As the
flows on the A road east of the A1 (A614) at the next grade-separated junction
(Blyth) have fallen substantially, this suggests that some traffic from the east
(e.g. town of Retford) has rerouted to access the Al at Apleyhead instead of

Blyth.

Traffic flows on the A614 west of the junction have decreased.

Despite further investigations the reasons for this decrease in
traffic are unclear.

As noted earlier, traffic has increased on the Al both north and

south of the junction which may be a result of the improvement of
all six junctions.
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Markham Moor Before and After Opening Observed Traffic Flows

Table 2.6 — Before and After Opening Local Traffic Flows (ADT): Markham Moor Junction

Pre-Opening Observed 2-way 24hr Flow

Post Opening Observed 2-way 24hr Flow

Fuel &

Little Chef \“3500

A1(N)

Travelodge
U/C Road [
l 1,800

4,500

Blle4

AG38

O

4

\\ Fuel
| 29,800 |

Al(s)

: 9,200 |— AS7

McDonalds

A38 ~_[ 6,400
7,200

Restaurant

AL(N) ~_| n/a
N/A 8,600
a500 | AS7
McDonalds
& fuel
Travelodge,
Little Chef &
fuel
U/C Road 33,400

39,800

3,700
4,100

OYA
FYA

Blle4

The junction layout has changed considerably so it's not possible to

undertake a ‘like-for-like’ comparison of the traffic flows at the majority

of locations.

More traffic is now using the unclassified road at the northbound services
which may reflect the increase in longer distance traffic using the Al.

Traffic levels have dropped on the B1164 to and from the village of West
Markham which is unusual given that the access to the junction, from
the minor roads, has improved. It is not clear from the traffic data why a
decrease has been observed.
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Gonerby Moor Before and After Opening Observed Traffic Flows

Table 2.7 — Before and After Opening Local Traffic Flows (ADT): Gonerby Moor Junction

Pre- Opening Observed 2-way 24hr Flow

Post Opening Observed 2-way 24hr Flow

A1(N)
\ Tollbar Road

45,700

13,100

~ B1174

Service Area
Gonerby (Downtown)

Lane 1,600

33,500

/

A1(S)

AL(N)
1
N/A
N/A
Tollbar Road
\ 4,300
2,100 N/A
faonneerby ’ 7,600 11,400
N/A
/ N/A N/A
B1174
2,200 /
N/A
Service Area
(Downtown)
OYA
35,800 FYA
41,000
I
AL(S)

e Note that due to major roadworks on the local authority roads in the area
around Gonerby, in spring 2015, it was not possible to install temporary
traffic counts to collect data on most of the non-strategic network near
this location.

o Traffic flows on the Al (south of the scheme) have increased slightly,
which could be attributed to the improvements.

At OYA, traffic flows had increased on the minor road, Gonerby Lane,
which is likely to be as a result of the improved access to the Al and
B1174 (which can now be accessed without negotiating the Al traffic).

Conversely the FYA data showed that east of the junction (B1174 from
the Grantham area) traffic has fallen but it is likely to have been a result
of the revised access arrangements for the services.
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Colsterworth Before and After Opening Observed Traffic Flows

Table 2.8 — Before and After Opening Local Traffic Flows (ADT): Colsterworth Junction

Pre- Opening Observed 2-way 24hr Flow

Post Opening Observed 2-way 24hr Flow

B6403(W)

B676

A1(N)

- B6403(E)

4,500

1,300

21,600 |

3,600 C 6,800 A151

Services

|

44,900 |

A1(S)

Al151

A1(N)
20,500 | -
23,500 | -
4,200
2,700 B6403(E)
N/A N/A
2,500
N/A
2,100 \
- | 21,100
2,400
- | 23,800
B6403(W)
COLSTERWORTH
village
3,000 3,000 / 4,000 4,000
B676
3,100 4,300 4,400 5,500
Services
4,300
4,700
N/A OYA
44,200 FYA
T
AL(S)

Northern Junction: Traffic flows accessing the junction from the side
increased on the B6403(W) from Colsterworth village.
However at OYA, they had decreased slightly on the B6403(E).

Southern Junction: Traffic flows on the roads both east and west of
the junction (B676 and A151) fell at OYA compared with the before

roads have

period and this trend continued at FYA.

¢ In general, traffic flows at the Colsterworth junctions have reduced
since opening despite the improved access arrangements provided by
the scheme, showing that the increased flow on the Al are not from
traffic joining the road at these junctions.
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Carpenters Lodge Before and After Opening Observed Traffic Flows

Table 2.9 — Before and After Opening Local Traffic Flows (ADT): Carpenters Lodge Junction

Pre-Opening Observed 2-way 24hr Flow

Post Opening Observed 2-way 24hr Flow

A1(N)
B1081

40,400 |

7,900

Racecourse
Road

48,200

A1(S)

Racecourse
Road

A1(N)

42,100

48,500

—

N/A

55,100

A1(S)

4,000
4,000

4,000
4,100

B1081

7,000
7,100

OYA

FYA

Traffic on the B1081, in the vicinity of the junction, decreased slightly
following opening. The reasons for this are unclear because it is now
easier and safer for vehicles to join the Al in either direction.

As at the other junctions, traffic has increased on the Al north and south
of the junction which could be attributed to the improvements.
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2.31

2.32

2.33

2.34

Journey Time Impacts

The HATRIS Journey Time Database (JTDB) was used to provide before and after data for
journey times on sections of the Al for the following time periods:

o Before Construction: March 2006;

e OYA Post Opening: March 2010; and

e FYA Post Opening: March 2014 (as 2015 data was not available at time of writing).

The above time periods were selected to avoid school holidays and construction works at all
of the junctions as shown in Figure 2.1. Only data categorised as ‘good’ quality (as defined by
the JTDB) has been used in the analysis.

Journey Time Changes on the Al

The large majority of the economic benefits are for the traffic on the Al, and this is the part of
the network where there is good availability of data for the periods under consideration here.

Figure 2.5 and Figure 2.6 show the before and after opening journey times on the Al from the
A1(M) J17 on the Peterborough/Cambridgeshire border to the A1(M) J34 to the north of
Nottinghamshire for the northbound and southbound directions respectively. This route is
117km (73 miles) long and encompasses all of the improved junctions in this scheme.

Figure 2.5 - A1 Northbound total journey times, before and after opening
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Figure 2.6 — A1 Southbound total journey times, before and after opening
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2.35

2.36

2.37

2.38

2.39

2.40

241

Key points on the Al journey times shown in Figure 2.5 and Figure 2.6 are as follows:

e Post opening journey times on the Al are consistently lower in both directions at all times
of the day in the post opening period, and the FYA journeys are an improvement on the
OYA results, despite traffic volumes being higher at OYA and FYA than in 2006.

o There is less variability, since scheme opening, in journey times on the Al throughout the
day from the start of the AM peak to the end of the PM peak. Peak period journey times
are now similar to those recorded in the inter peak period.

o These results provide sufficient evidence to conclude that the scheme has achieved its
objective of reducing delays.

Journey Time Changes on Other Routes

As noted in the OYA report, the majority of the economic benefit derived from each of the
junction improvements is likely to be from the removal of geometric delay for through traffic i.e.
journey time improvements for Al through traffic which no longer has to negotiate the six
roundabouts following grade separation. It was, therefore, not considered necessary or
practical to undertake a series of post opening journey times on routes other than the Al
approaching all of the junctions.

The bullet points below summarise evidence to suggest that traffic conditions have improved
for users of the side roads intersecting the Al at the improved junctions:

e Removal of Al through traffic from the turning movements at the junctions means that the
second level at each junction experiences less vehicle throughput, thereby reducing the
conflicts (and delays) for vehicles which access the junctions from the side arms.

e Site visit observations on a typical weekday during the AM peak undertaken for the
purpose of this study, noted no delays at any of the approach roads leading to the
improved junctions. This was supported by anecdotal evidence supplied by the local
authority stakeholders consulted for this study at OYA.

Journey Time Reliability

The reliability sub-objective concerns the impact of the scheme on improving journey time
reliability for transport users.

Forecast

Forecasts of the Reliability sub-objective are given in the ASTs for each junction. The
assessment of reliability is recognised to be an evolving area and the predicted impacts of the
junction improvements were limited to simple qualitative comments for each junction.

Evaluation
POPE analysis has concentrated on the A1 mainline only for two reasons:

e The Al is the main route passing through all junctions and carries the most traffic; and
o Comprehensive data exists for the Al whilst data for the other routes is limited.

The method used here to analyse reliability is to compare the standard deviations of journey
times as shown in Figure 2.7 and Figure 2.8. Higher levels of deviation show greater
unreliability in journey times. This measure is based on the variability of the average journey
time between days in the study period.
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Figure 2.7 — A1 Journey Time Standard Deviation - Northbound
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Figure 2.8 — A1 Journey Time Standard Deviation - Southbound
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2.42 Figure 2.7 and Figure 2.8 show that:

e In both directions the standard deviation (and hence) variability of journey times has
reduced from before the scheme was built.

e The greatest improvement is seen for northbound traffic in the AM peak.
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Forecast vs. Observed Traffic Volumes

2.43 Predicted traffic flows were given in the Traffic and Economics Report for each individual
junction for the expected opening year of 2007, an intermediate year of 2010 (for the purpose
of air quality assessments), and the design year of 2022, alongside the base year of 2002.
Details were also given about the factors used to establish the forecast flows to 2007, 2010
and 2022 for both low and high growth scenarios. This data in these forecasting reports have
been used in this FYA study to calculate proxy 2015 forecast flows for comparison with
observed data. The forecasts presented here are the mid-point between the low and high
growth forecasts.
2.44 To distinguish between differences caused post opening, and those that existed before
construction started, we also compare the modelled Do Minimum for the opening year of 2007
against the observed traffic flows just prior to start of works, uplifted to from 2006 to 2007.
2.45 Note that in some cases, there is observed data available and for some Do Minimum scenarios
at junctions it was not possible to extract the forecast flow from the turning count diagrams due
to the nature of the junction layout.
Blyth Forecast vs. Observed Traffic Volumes
2.46 Table 2.10 shows the forecast vs. observed traffic flows for the Blyth junction.
Table 2.10 — Forecast vs. Observed Traffic Flows - Blyth (ADT)
Do Minimum / without scheme 2007 Do Something / With scheme 2015
Road Forecast | Observed Diff | % Diff | Forecast | Observed Diff | % Diff
(9 D @O 46,100 40,700 | -5400 | -12% | 50,300 51,300 | 1,000 | 2%
junction
A S LIS 37,000 36,000 | -1,000 | -3% 40,400 46,600 | 6,200 | 15%
junction
A1 NB offslip . 2,800 2,800 0 0%
n/a
A1l SB offslip 8,100 6,400 -1,700 | -21%
Overbridge /
Cross- 13,600 16,200 2,600 | 19% 14,700 13,200 | -1,500 | -10%
junction
traffic
A614 15,400 15,000 -400 -3% 14,700 8,600 -6,100 | -41%
B6045 9,100 9,000 -100 -1% 10,000 9,000 -1,000 | -10%
2.47 Table 2.10 shows that:

o Al traffic flows are above the central prediction whilst the amount of traffic on the adjoining
roads is generally lower than forecast and less than observed at OYA.

e The net increase in traffic with the scheme (i.e. the difference between the Do Minimum
and Do Something flows and the years 2007 and 2015) on the Al is much greater than
predicted at around 10,000 vpd per direction instead of around 4,000 vpd.

e The flows without the scheme, before construction started, mostly align with the forecast
for the Do Minimum scenario therefore the 2015 flows for the non-Al routes being below
average indicates that the additional traffic expected has not occurred.

» Traffic crossing over the A1, which now uses the overbridge had been forecast to increase
with the scheme has actually shown a fall, but this is due to less traffic using the roads
which join the Al here.

o Doncaster's Robin Hood Airport lies 8 miles north-east of the Blyth junction. In the Traffic
& Economics report, it was stated that the airport, opened in 2005, was likely to generate
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a significant amount of traffic some of which would pass through the junction. It is not clear
to what extent this traffic was modelled as the airport was not included in the local plan.

The traffic flows on the A614 and B6045 are lower than forecast which could be related to
lower than expected traffic accessing Robin Hood Airport, located north east of the
junction. The appraisal documentation shows the number of airport trips forecast to pass
through the junction but it does not relate this to air traffic or passenger growth at the
airport. A possible explanation for the lower than forecast flows on the A614, in particular,
is shown in Figure 2.9. This shows a considerable dip in passenger numbers (in excess
of 20%) likely to be a result of the recession. It is highly unlikely that the appraisal which
was completed in 2005 would have assumed a drop in passenger numbers over this time

period.

Figure 2.9 — Passenger Numbers at Robin Hood Airport Doncaster Sheffield by Year?
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Apleyhead Forecast vs. Observed Traffic Volumes

2.48 Table 2.11 shows the forecast vs. observed traffic flows for the Apleyhead junction.
Table 2.11 — Forecast vs. Observed Traffic Flows — Apleyhead (ADT)
Do Minimum / without scheme 2007 Do Something / With scheme 2015

Road Forecast | Observed Diff | % Diff | Forecast | Observed | Diff | % Diff
A3 7 45,700 38,600 | -7,100 | -16% | 49,900 46,600 | -3,300 | -7%
junction
Al S .of line 42,200 37,400 -4,800 | -11% 46,000 47,400 1,400 3%
junction
A1 NB offslip 5,700 5,800 100 2%
A1l SB offslip n/a 7,900 5,400 -2,500 | -32%
Overbridge 13,800 14,300 500 4%
A57 13,700 13,500 -200 -1% 14,900 14,200 -700 -5%
A614 13,200 13,000 -200 -2% 14,700 10,600 -4,100 | -28%
B6420 1,200 1,200 0 0% 1,300 4,100 2,800 | 215%

3 Source: UK Civil Aviation Authority (UK Airport Statistics)
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2.49 Table 2.11 of the forecast and observed flows at Apleyhead shows that:

e The majority of the observed flows on the A1, the slip roads and the overbridge are within
15% of forecast.

On the A614 south of the junction, traffic had been expected to increase but actually fallen
by several thousand suggesting that less traffic is choosing to access the Al via this route.

East of the junction, the minor road B6420 which had low flows and little change was
expected has experienced an increase considerably greater than forecast. Despite closer
examination of the traffic flows in this area it is unclear why there is such a large difference

at this location.

Markham Moor Forecast vs. Observed Traffic Volumes

2.50 Table 2.12 shows that the majority of the traffic flows are below the forecasts at the Markham
Moor junction. However, it is important to note that almost all of the observed flows, in particular
those in the Do Something scenario, are lower than forecast. This is in line with the general
trend of overestimation of traffic flows at all of the junctions.

Table 2.12 — Forecast vs. Observed Traffic Flows — Markham Moor (ADT)

Do Minimum / without scheme 2007 Do Something / With scheme 2015

Road Forecast | Observed Diff | % Diff | Forecast | Observed Diff | % Diff
A1 N of the 0
junction 45,100 43,500 -1,600 | -4% 49,200 n/a - -
A1l S of the
junction 37,700 29,800 -7,900 | -21% 41,100 39,800 -1,300 | -3%
Al NB offslip 1,400 1,300 -100 -7% 2,500 2,300 -200 -8%
A1l SB offslip 5,200 5,100 -100 -2% 6,800 5,100 -1,700 | -25%
Overbridge 9,200 8,900 -300 -3% 10,000 9,800 -200 -2%
A57 10,600 9,200 -1,400 | -13% 10,300 9,500 -800 -8%
A638 7,600 7,400 -200 -3% 8,300 7,200 -1,100 | -13%
B6420 4,600 4,500 -100 -2% 5,000 4,100 -900 -18%
Main St (west o o
of south rbt) 1,800 1,800 0 0% 2,500 3,000 500 20%

Gonerby Moor Forecast vs. Observed Traffic Volumes

2.51 Table 2.13 highlights that before the scheme, traffic flows were already lower than the forecasts

for the Do Minimum both on the Al and the side roads. At FYA this continued to be true for the
Al. The size of the discrepancy compared to that seen at the other junctions suggests an error
in the baseline traffic here.

2.52 As noted earlier it was not possible to collect data for the other roads at this location in 2015.
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Table 2.13 — Forecast vs. Observed Traffic Flows — Gonerby Moor (ADT)

Do Minimum / without scheme 2007 Do Something / With scheme 2015
Road Forecast | Observed Diff % Diff | Forecast | Observed Diff % Diff
Al N of the 56,200 45,700 |-10,500| -19% | 65,000 n/a - .
junction
Al S of the 49,700 33500 |-16,200| -33% | 57,500 41,000 | -16,500 | -29%
junction
A1 NB offslip 3,500 - 4,100 n/a - -
B1174 17,100 13100 | -4000 | -23% | 19,800 n/a - -
Gonerby La 2.100 1,600 500 | -24% 2.400 nla - -

Colsterworth Forecast vs. Observed Traffic Volumes

2.53 Table 2.14 highlights a number of large differences between the forecast and observed traffic
flows at the Colsterworth junction with all observed flows lower than forecast in both the do
minimum and do something scenarios. It appears that there were inaccuracies in the
forecasting for the Do Minimum scenario and this was carried forward to the Do Something
scenario. On closer examination it is unclear why the forecasts are so inaccurate for this
junction in comparison to the other junctions which used the same approach (as detailed earlier
in this section).

Table 2.14 — Forecast vs. Observed Traffic Flows — Colsterworth (ADT)

Do Minimum / without scheme 2007 Do Something / With scheme 2015
Road Forecast | Observed Diff % Diff Forecast | Observed Diff % Diff
A1 N of the 49,300 46,400 | -2,900 | -6% 57,000 n/a
junction
Al Sof the 50,100 44,900 | -5200 | -10% | 58,000 n/a
junction
B6403 /Al 3,100 2.700 400 | -13% 3,700 nla
NB off-slip
B6403/ Al 3,000 2.700 300 | -10% 3,600 n/a
SB off-slip
North
Junction 2,800 2,400 -400 -14% 3,400 N/A
Overbridge
B6043 (west) 1,400 1,300 -100 7% 1,600 2,400 800 50%
B6043 (east) 5,200 4,500 -700 -13% 6,000 N/A
Eﬁ;ﬁ é ALNB | 6300 4600 | -1,700 | -27% 7.300 4300 | -3,000 | -41%
/;flfgﬁ é Al SB 6,200 4.400 -1,800 | -29% 7,200 4,400 -2,800 | -39%
South
Junction 7,600 4,800 -2,800 | -37% 8,600 4,700 -3,900 | -45%
Overbridge
Al151 11,100 6,800 -4,300 | -39% 12,800 5,500 -7,300 | -57%
B676 4,700 3,600 -1,100 | -23% 5,400 3,100 -2,300 | -43%
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Carpenters Lodge Forecast vs. Observed Traffic Volumes

2.54 Table 2.15 shows the forecast vs. observed traffic flows for the Carpenters Lodge junction.
Table 2.15 — Forecast vs. Observed Traffic Flows — Carpenters Lodge (ADT)
Do Minimum / without scheme 2007 Do Something / With scheme 2015

Road Forecast | Observed Diff | % Diff | Forecast | Observed Diff | % Diff
L b o 2 39,500 40,400 900 | 2% 46,200 48,500 | 2,300 | 5%
junction
Al S of the 48,700 48,200 500 | -1% 57,100 55,100 | -2,000 | -4%
junction
Racecourse
Road 700 0 -700 -100% 200 n/a
Overbridge/
NB right turn 5,100 4,800 -300 -6% 5,400 4,000 -1,400 | -26%
traffic
B1081 (S of . .
Overbridge) 4,400 5,200 800 18% 6,500 4,100 -2,400 | -37%
B1081 (N of . .
Overbridge) 8,400 7,900 -500 -6% 10,100 7,100 -3,000 | -30%

2.55

Table 2.15 shows:

e Flows on the Al near Carpenters Lodge junction are close to the forecast, with a net
difference of around 7,000vpd more traffic south of the junction compared with before.

e Unlike the other four junctions with observed Al traffic, the net difference between the
before and after and Do Minimum and Do Something scenarios is largely as forecast.

o Traffic flows on the B1081 north-east of the junction and the use of the overbridge are all

2.56

2.57

2.58

much lower than forecast.

Forecast vs. Observed Journey Times

Each of the six junctions were modelled in isolation; there was no strategic model for the entire
Al route developed, therefore it is not possible to obtain a forecast through journey time on the
Al between the northernmost and southernmost junctions from the modelling undertaken for
these schemes. However, the ‘Induced Traffic Appraisal’ document prepared for each junction
included a short section relating to forecast journey times along the entire stretch of the Al.

The methodology employed for the evaluation at OYA and now at FYA can be summarised as
follows:

e Do Minimum: the forecasts were based on the March 2005 journey times.

e Do Something: this journey time was based on a through route with no at-grade junctions
to negotiate. The route between Blyth and Carpenters Lodge is approximately 60 miles.
An average speed of 68mph was assumed for the majority of the route, with a 2 mile
section of 50mph to account for the speed restriction at the Elkesley junction.
A summary of the forecast journey times and the average observed journey times on the same
stretch of the Al is contained in Table 2.16 for without the scheme, and Table 2.17 with the
scheme in place one year and five years post opening.
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2.59

2.60

Table 2.16 — Summary of Forecast and Observed Journey Times (without scheme)

. . Forecast Observed .
Direction o Difference from forecast
Do Minimum Pre-scheme (2006)
NB 63 mins 64 mins + 1 min
SB 66 mins 68 mins +2 min

Note: All figures presented in this table have been rounded to the nearest minute
Table 2.17 — Summary of Forecast and Observed Journey Times (with scheme)

Observed FYA
Direction Forecast Observed ora Post Diff
i i : i > ifference
Do Something | POStopening frggf?éfgg:st opening
(2010) FYA
NB . 63 mins + 8 mins 58 mins + 3 mins
55 mins - ; - -
SB 63 mins + 8 mins 58 mins + 3 mins
Saving from
Do Minimum / 8 — 11 mins 1 -5 mins 8-10
pre-construction mins

Note: All figures presented in this table have been rounded to the nearest minute

The key points shown here are:

e The forecast journey time saving for Al traffic was about 10 minutes.
e Observed pre-scheme journeys time were slightly longer than forecast.

o At FYA, the observed net journey time saving is similar to that forecast, whereas at OYA
it was lower than forecast. It is not known why observed journey times became faster in
the post opening period between one and five years despite extra traffic on this route.

It should be noted that there is no clear link between the forecast journey time savings
presented here and the COBA modelling and the associated economic results derived.
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Traffic flows: before and after

Traffic flows forecast accuracy

Journey Times

Journey Time forecast accuracy

Reliability

Key points — Traffic

Traffic on the A1 has shown year-on-year increase from 2009 when the scheme was
completed to 2015. This is notably different from the trends seen on the local roads in all the
areas of the junctions in this scheme, and on ‘A’ roads nationally which all saw a fall or
negligible growth during this period, which is associated with economic conditions.

Increases on the Al traffic were observed at OYA and were linked with the combined effect
of the junction improvements of this scheme improving the attractiveness of this route, leading
to rerouting of traffic. This FYA study shows that in 2014 and early 2015 there were further
large increases such that traffic on sections of the Al near these junctions is between 16%
and 36% higher than before start of construction. This most recent sharp rise is higher in the
northern part and is probably caused by rerouting of some strategic traffic away from the
parallel M1, more than 30 miles to the east, where there is a lengthy section of roadworks
currently underway for a smart motorway scheme.

HGV levels on this part of the Al are at a high level for the strategic network at an average of
22% on weekdays. At FYA, the numbers of HGVs has increased from before, but as the
numbers of other vehicles has increased at a greater rate, the proportion of HGVs has
reduced slightly an average of 24%. This is likely to be due to more of the additional traffic
being light vehicles and much less rerouting of HGVs.

Local roads adjoining the junctions have shown varying levels of increase and some
decreases but with no clear pattern of traffic growth such as seen in the Al.

Some local traffic from the area east of the A1 may have rerouted to access the Al at
Apleyhead instead of the next junction to the north (Blyth).

At FYA most traffic flows on the Al and the adjoining roads are below the central growth
forecast with the scheme.

The net increase in traffic with the scheme (i.e. the difference between the Do Minimum and
Do Something scenarios and growth between the years 2006 and 2015) on the Al is much
greater than predicted at Blyth, Apleyhead, Markham Moor and Gonerby Moor junctions.

Discrepancies from the forecasts were caused by the 2006 observed data before the start of
construction being lower than the forecast Do Minimum prior to any recession impacts on
traffic flows. This meant that the forecast were already awry before construction started. Also
Al traffic at Gonerby Moor was mistakenly forecasted to be too high which appears to be due
to an error in the baseline.

Post opening journey times on the Al are consistently lower in both directions at all times of
the day in the post opening period, and the FYA journeys times are an improvement on the
OYA journey times, despite the increased traffic flows.

The journey time data provides sufficient evidence to conclude that the scheme has achieved
its objective in reducing delays.

Journey time savings on the length of the Al between the junctions are between 8 and 10
minutes (northbound and southbound) which is close to the level of saving forecast.

As noted at OYA,; the variability in journey times on the Al has decreased, and this continued
to be the case at FYA, despite increased traffic. The changed layout at the junctions is also
likely to have reduced delays for vehicles crossing over the junction via the overbridges or
accessing or egressing the Al at the junctions. The scheme’s impact on journey time reliability
is therefore moderate beneficial as expected.
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3. Safety Evaluation

3.1

3.2

3.3

3.4

3.5

3.6

Introduction

This section of the report examines how successful the junction improvements within the
scheme have been in addressing the sub-objectives of reducing accident numbers and
improving security. This is assessed by analysing the changes in Personal Injury Collisions
(PICs) occurring in the five years before construction and five years after full opening of each
of the improved junctions in the scheme. Evaluation of the scheme’s impact on personal
security has also been undertaken through use of observations made during a visit to sites.

The remainder of this section is structured as follows:

o Data sources;

e Changes in PICs numbers for each junction;

e PICs on the Al and the rates, taking into account traffic levels;
e Non-motorised users safety;

e Forecast vs. observed change in PICs; and

e Personal security.

Sources

This section is based on the following data and documents:

e STATS19 records of personal injury collisions obtained from the DfT online database
supplemented by before period data collected from the OYA study sourced from the area
6 and 7 MACs and the local authorities (Nottinghamshire CC, Lincolnshire CC,
Peterborough City Council and Cambridgeshire CC).

e ASTs and COBA models, all dated 2005, for each junction which provided the forecast
safety impacts.

e Roads Safety Audits for the post opening period.

Data Collection

Forecasts
For each scheme, forecasts of the impact of the scheme on safety have been obtained from:

e AST; and
e COBA (COst Benefit Analysis) model produced as part of the appraisal of the individual
junctions.

The forecast impact on safety is expressed in terms of numbers of personal injury collisions
saved with the associated numbers of casualties and the economic benefit of the saving. This
section of the study concerns collision numbers; the economic impact is evaluated in the
following section.

Observed data

The collision data is based on the records of personal injury collisions (PICs) recorded in the
STATS19 data collected by the police when attending collisions. Damage-only collisions are
not included in this dataset and are thus not considered in this evaluation.
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3.7

3.8

3.9

3.10

3.11

3.12

For the purposes of this study, collision data has been obtained as follows:

e Before construction: September 2001 to August 2006 from the local authorities and the
MACs for areas 6 and 7.

e After completion: January 2009 to December 2013 from the DfT database.

The data available for use in this report does not have full details on collision causation factors
and hence the evaluation is limited to consideration of collision dates, severities and locations
only.

Analysis of the scheme’s impact on personal security has been undertaken through the use of
observations made during a site visit carried out in May 2015.

Study Areas

Each junction scheme had its own COBA model which covers the junction and all approaches
for a radius distance of 2km from the junction. These areas are shown in the location maps, for
collisions, shown later for each junction.

The observed collision analysis has also been undertaken using the same study areas to
ensure a like-with-like comparison with the appraisal. In addition, collisions on the entire stretch
of the Al between Peterborough and Blyth have been investigated.

All junctions - Overall results for collision numbers and
severity

The overall numbers of collisions by severity for all six junctions for the five years before and
after construction are shown in Figure 3.1. Additionally, as noted previously, the number of
collisions has been falling year on year nationally throughout the period studied here.
Therefore, we must consider that had the scheme not been built, the safety record at these
junction would have been influenced by wider trends, e.g. improved in-vehicle safety features
such as air bags, thus we present the counterfactual figure to indicate a likely figure for the
annual post opening collision rate, based on these trends.
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3.13

Figure 3.1 — Collision numbers in before and after periods (all junctions)
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Total 465 286

Annual average 93.0 ( counterfactual 65.9) 57.2 (38%)

Net Annual saving 35.8 (counterfactual 8.7, 13%)

Severity index 16% 21%

The key points on the total collision at all junctions shown here are:

e The annual average number of collisions in the post opening period fell by 35.8 (38%).

e When the wider trend of collision reduction nationally is taken into account, there is still a

net saving of 8.7. This reduction, however, is not statistically significant, and it is worth
noting that this does not take into account the net increase in traffic on the Al which is
covered later in this section, in Table 3.3, which looks at collision rates by traffic flows.

In the five years before, there is no trend of general reduction on collision, contrary to the
national average. Indeed the figures suggest more of a trend toward increased collisions
in this time period which could indicate that the national trends were having less influence
around these junctions.

e Although numbers of both fatal and serious collisions fell, the humber of the much more

frequent slight collisions fell at a greater rate, resulting in an increase in the severity index
of the collisions which occurred (the proportion of collisions which were either fatal or
serious).
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Individual junctions - collision numbers

3.14

The numbers of collisions for the individual junctions are relatively low, but it is worth examining

to see whether there are any clear patterns. These are shown in Figure 3.2, including the
counterfactual annual figure which is the estimated number expected had the junction not been
improved but collision numbers had still declined at the rate seen nationally on ‘A’ roads.

Figure 3.2 — Collision numbers in before and after periods, by junction with annual averages

Blyth

Gonerby Moor

35

30

25

20

15

10
5 I
0

OCDUOODODIO.

35
30
25
20
15

10

.
5 I '
0

before | after before | after
Annual average 19.5 9.8 Annual average 10.0 9.4
(counter-factual) (13.5) (7.1
Saving 9.2 saving 0.6
(counter-factual) (3.7 (-2.3)
Apleyhead Colsterworth

35

30

25

20

10
5 I
0

35
30 -
25 4

20

: B

-
w

-
o

o

before | after before | after
Annual average 12.8 4.4 Annual average 16.8 15.0
(9.1) (11.9)
saving 8.4 saving 1.8
(4.7 (-3.1)

Markham Moor

Carpenters Lodge

-
o

o

15IIIII
0

30
25
20

15

10
-l
0

before after before after

Annual average 19.2 6.6 Annual average 15.2 12.0
(13.6) (10.8)

saving 12.6 saving 3.2

(7.0) (-1.2)

43




Post Opening Project Evaluation

Al Peterborough -

3.15

3.16

Blyth: Five Years After Opening Study

The key points shown by the collisions numbers by individual junctions are:

All the schemes were the construction of grade separated junctions, however there is
considerable variation in the safety impact of each improvement observed.

There is a net reduction in the annual average of collisions at all junctions between the
before and after periods, however, comparison against the counterfactual annual rate
which assumes that national trends would have been followed, show small negative
impacts.

Blyth, Apleyhead, and Markham Moor, the three most northerly junctions show the clearest
evidence of safety results both the graphs shown here and tests show that the reduction
in collision numbers is statistically significant at Apleyhead and Markham Moor,
irrespective of traffic flows.

Conversely, the data shows that the three southernmost junctions (Gonerby Moor,
Colsterworth and Carpenters Lodge) have not seen a fall in collisions numbers, once the
background trend is accounted for, suggesting that they have not experienced a safety
improvement.

The numbers presented in Figure 3.2 do not take into account the change in traffic levels. As

shown earlier in the traffic analysis section, there is additional traffic on the Al at every junction.
This means that given no other changes to affect the collisions rate, we would expect additional
collisions. Thus to examine whether the rate of collisions has changed, we have calculated
the relative traffic levels in the two periods, as measured by million vehicle kilometres travelled
(mvkm).

3.17

An evaluation of the before and after opening injury collision numbers by year for the Al

between Peterborough and Blyth (i.e. encompassing all of the improved junctions and the A1
in-between) is shown in Table 3.1.

Table 3.1 — Collision rates on links around junctions, by junction

PIC/mvkm

Before
Junction (five

years)

Counterfactual
rate (based on
five years
before)

After

(five
years)

Difference

(counterfactual
vs after)

Statistically
significant
result?

Blyth 0.254

0.201

0.129

-36%

Yes

Apleyhead 0.169

0.134

0.054

-59%

Yes

Markham Moor 0.279

0.220

0.090

-59%

Yes

Gonerby Moor 0.148

0.117

0.134

14%

No

Colsterworth 0.229

0.181

0.192

6%

No

Carpenters Lodge | 0.239

0.189

0.179

-5%

No

All junctions

combined e

0.174

0.128

-26%

Yes

3.18

The key points regarding the collision rates are:

e When traffic flows are taken into account, the 3 most northerly junctions all show a
statistically significant improvement.

e Changes in the rate at the 3 most southerly junctions including a worsening at two, are not

significant.

e All junctions combined show a reduction in the rate of 26% which is significant.

3.19
maps are:

The locations of PICs by junction are detailed in Appendix D. The key points from the location
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3.20

3.21

3.22

3.23

e At Blyth, collisions have reduced on the mainline Al post opening indicating that the
removal of access directly to the Al has improved safety. There is still a cluster of
collisions at Blyth junction, but these are now focussed around the new roundabouts, and
are likely to be rear end shunts and not an issue for concern.

o At Apleyhead there is a large reduction in collisions seen as a result of the removal of the
at grade roundabout. A small cluster of collisions is seen on at the roundabout with the
Al slip roads and the B6420.

e At Colsterworth the location of collisions still show a large cluster at the junction, although
these have changed from collisions related to the roundabout, to collisions related to the
slip roads.

e At Carpenters Lodge the large cluster of collisions related to the roundabout has been
resolved, however there is a cluster of collisions post opening around the northbound
on/off slips.

o At Markham Moor there has been a significant reduction in collisions on the mainline Al
as result of the removal of the at grade roundabout. Post opening there is a noticeable
cluster of collisions around the new roundabout to the north east of the Al. This is
discussed later in this chapter when reviewing the Road Safety Audit.

For the collisions shown in Figure 3.2, the numbers in which the most seriously injured person
was fatal or seriously injured is shown Table 3.2. Note that these number are not adjusted for
counterfactual.

Table 3.2 — Fatal and serious collisions numbers by junction

Junction Fatal . Serious _
before after diff before after diff
Blyth 5 4 15 10
Apleyhead 2 0 6 3
Markham Moor 3 1 13 8
Gonerby Moor 0 1 8 9
Colsterworth 2 1 9 10
Carpenters Lodge 2 1 10 13
All junctions combined 14 8 6 (43%) 61 53 8 (13%)

There key points regarding the numbers of fatal or serious collisions are:

e Five junctions saw a fall in fatal collision numbers, which in total dropped by 43%.
e Serious collisions also fell although by only 13%.

e However neither of these falls are statistically significant, nor the combined total of fatal or
serious collisions.

Non-Motorised User Casualties

Collisions which included injury to non-motorised users have not been analysed. This is
because the number of these users at the junctions was very low, before these junction
improvements due to the difficulty crossing the Al and rural nature of the vicinities. Post
opening there may be more users now that the road presents less of a barrier at these junctions
which could release supressed demand from these users. Also the low numbers involved
makes it unlikely that the result of any analysis would be statistically significant.

Collision Rates on the whole section of the Al

The number of collisions along a length of road together with its AADT can be used to calculate
a collisions rate, known as PIC/mvkm (Personal Injury Collisions per million vehicle kilometres).
This enables before and after comparisons which allow for the impact of additional traffic in the
corridor as noted earlier in the traffic section of this report.
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3.24 Table 3.3 shows the before and after collision rates for the full length of the A1 which included
the junctions improvements, from the most northerly to the most southerly of the junctions
analysed in this report, a length of 117 km.

Table 3.3 — Collision rates on Al
Before After Difference
(five years) (five years)
Number of collisions (PIC) 817 630 -23%
Mvkm (million vehicle kilometres) 8125 8554 5%
Collison rate PIC/mkvm 0.101 e -27%
Counterfactual rate PIC/mkvm 0.071 ' 4%

3.25 Table 3.3 shows that the observed collision rate in the post opening period was 27% lower than
in the post opening period, despite the traffic flows being higher. However once the background
trend of collision reduction by distance travelled is accounted for, the rate is 4% above that
expected. This slight difference is not statistically significant®.

Forecast vs. Observed Numbers of Collisions

3.26 This section compares the number of observed collisions discussed earlier with those predicted
to occur. Each junction was modelled in COBA and each forecast from the model included a
prediction of the number of collisions in the Do Minimum and Do Something scenarios for the
opening year and for 60 years.

3.27 For the observed data, the annual average collisions for the analysed periods are used here.

3.28 The ‘without scheme’ data is the annual average of five years data before the scheme
construction started adjusted to be the counterfactual allowing for the background trend, whilst
the ‘with scheme’ figures are based on the annual average of the observed data in the post
opening period.

3.29 Table 3-4 compares the forecast and observed collision savings by the individual junctions
improved by this scheme, and the combined total from all the improved junctions.

Table 3-4 — Comparison of Predicted Opening Year and Observed Annual Average
Collisions
COBA Observed data
Forecast for opening year Annual average for 5 years
Junction Without  1\\iih scheme
DI D i % scheme savin %
minimum | Something | >&V'"9 ’ counter- (post 9 ’
factual * eperira)
Blyth 6.2 4.1 21 34% 13.5 9.8 3.7 27%
Apleyhead 12.3 7.5 4.8 39% 9.1 4.4 4.7 51%
Markham Moor 15.1 9.8 53 35% 13.6 6.6 7.0 51%
Gonerby Moor 8 5.5 2.5 31% 7.1 9.4 -2.3 -33%
Colsterworth 10.7 9 1.7 16% 11.9 15.0 -3.1 -26%
Carpenters Lodge 11.5 6.6 4.9 43% 10.8 12.0 -1.2 -11%
All junctions total 63.8 42.5 21.3 33% 65.9 57.2 8.7 13%

4 Chi-square test shows the change to be not significant with a 95% confidence interval.
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*observed pre-scheme data adjusted for counterfactual

3.30

3.31

3.32

3.33

3.34

3.35

3.36

The key points from the analysis of the forecasting accuracy are:

e The expected number of collisions without the scheme (Do minimum) is a close match for
the counterfactual based on observed data which gives a good basis for the validity of
comparison of the net change.

e The northerly 3 junctions clearly all showed savings and these were similar or better than
expected.

e Conversely, the southern 3 junctions all showed a net increase in annual collisions, when
the counterfactual adjustment of the number of collisions is taken into account, especially
Gonerby Moor and Colsterworth junctions.

e Overall, the total saving for the collisions in the areas around the 6 junctions is 8.7 (13%)
which is lower than forecast.

Road Safety Audit RSA4 (Stage 4 — 36-month monitoring

report)

Stage 4 Road Safety Audits (36 month reports) were produced for each junction and copies
have been obtained for the purpose of this study. A summary of key issues is shown here for
each junction.

RSA4b, Blyth Junction (October 2011)

This report notes that ‘No accident clusters or trends have been identified within the ‘after
accidents records. None of the individual accidents raise specific concerns’. This report does
include a short summary of a fatal pedestrian collision post opening, noting that this was a
pedestrian crossing the Al under the influence of alcohol, and concludes that this was not
related to the scheme.

RSA4b, Apleyhead Junction (November 2011)

This report notes that overall collision rates were in line with expectation, however Two
accident problems have been identified as part of this study. The first relates to unprotected
trees on the Al and the second the accident cluster at the eastern roundabout.

The Al has a large number of trees which are not protected by RRS [Road Restraint System]
and these may result in the increased severity of accidents involving vehicles leaving the
carriageway. The provision of RRS to protect these trees is likely to increase the risk of vehicles
colliding with an object if they leave the carriageway, as it would be continuous and closer to
the carriageway than the existing trees. Therefore the protection of the trees may have a
negative effect on safety.

The number of accidents at the eastern roundabout is significantly higher than predicted. Four
of the five accidents at this junction involved shunt type accidents on the southbound exit slip.
During the site visit road users were observed approaching the roundabout at high speeds
having judged that the roundabout will be clear. Road users at the roundabout were also
observed being slow to pull away from the give way line, this may be because of the entry
angle they have to check for approaching traffic. This differential in speeds may be resulting in
the high number of shunt type accidents at the junction.

The RSA recommended that ‘screening is provided to reduce approach speeds’ at the eastern
roundabout. It is not known to POPE whether this has been actioned.
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3.38

3.39

3.40
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3.42

3.43

3.44

3.45

3.46

RSA4b, Markham Moor Junction (September 2013)

This report notes that ‘no accident clusters have been identified. Three of the seven accidents
involved loss of control, however, no pattern was identified within these.

There was a severe accident involving a pedestrian on the A1, the Audit Team has not identified
any desire line which could have resulted in the pedestrian crossing in this location and there
are pedestrian facilities on the overbridge, therefore this can be considered a one off incident.

A statistically significant number of accidents occurred on an icy surface, however, these
accidents occurred during a particularly cold period, therefore, this can be considered a one off
event’.

RSA4b, Gonerby Moor Junction (September 2013)

This report noted that ‘overall the accidents within the study area are broadly in line with
predicted values and national averages’ and did not identify any areas of concern which
required treatment.

RSA4b, Colsterworth Junction (September 2013)

This report notes that ‘overall collisions within the study area the north junction are slightly
above the predicted values, and a high proportion of incidents have been recorded as having
occurred on a wet road surface, however, no connection between the causes of these incidents
has been identified.

The accident rate at the south junction has slightly reduced since the schemes introduction. It
is significantly above the predicted rate. Two clusters within the accidents where identified,
however, further review of these shows no common causation.

Although the accident rate is high at the south junction it is noted that there is a high proportion
of incidents which could be considered as one-off events. Four incidents were recorded
involving vehicles merging and merge warning signs may help alleviate these, however, these
may increase the risk of road user confusion at the diverge’.

RSA4b, Carpenters Lodge Junction (September 2013)

This report notes that based on 3 years of collision data, there was one accident cluster
observed. The report says that ‘this cluster is located in the vicinity of the northbound merge
and diverge where five of the thirteen accidents occurred. Although there is a concentration of
accidents in the vicinity of the northbound junction, no pattern within the accidents has been
identified and two of the accidents involved specific circumstances’ (one alcohol and one
roadworks).

Overall, no patterns were identified at any of the junctions based on three years of post-opening
data.

Security

The Security sub-objective for highways concerns the perception of risk from personal injury,
damage to or theft of vehicles and theft of property from individuals or from vehicles. The
forecast security impact of the schemes were stated in the ASTs and these are summarised in
Table 3-5 alongside the evaluation.
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Table 3-5 — Security Impacts: Forecasts and Evaluations

Junction Forecast description (and Evaluation
assessment)

Blyth As noted in the OYA evaluation, the
traffic evaluation shows that journey

Less delay and queuing at the junction will

Apleyhead reduce exposure to crime tlmes_on the Al have reduce_d, hence
reducing exposure to crime for
Assessment : neutral queueing traffic

Markham Moor Assessment : As expected

Gonerby Moor Pedestrians, riders and cyclists would be | As noted in the OYA evaluation, there
diverted onto longer routes, possibly unlit | remain few non-motorised user
but with good intervisibility. Very few | movements to be negatively affective

Colsterworth movements would be involved — assumed | by the longer journey times across the
less than 100 per day. junction.
Carpenters Lodge | Assessment : slight adverse. Assessment : As expected
3.47 In summary, although there are small benefits in terms of reduced crime risk whilst queuing as

the junctions are in rural locations and the low numbers of non-motorised users experiencing
disbenefits from longer journeys mean that the overall security assessment is neutral, as
expected.
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Key points — Safety

Collisions

« Annual average number of collisions at all the junctions in the post opening period
fell by 8.7 (13%). This is conservative as it takes into account the wider trend of
collision reduction nationally during this period whereas there did not appear to be a
trend of reduction at the Al junctions.

e Although numbers of both fatal and serious collisions fell, the number of the much
more frequent slight collisions fell at a greater rate, resulting in an increase in the
severity index of the collisions which occurred (the proportion of collisions which
were either fatal or serious).

e Considerable variation in the observed safety impact of each junction improvement.

¢ Netreductions in annual collision numbers have been observed at the three northerly
junctions Blyth (3.7), Apleyhead (4.3), and Markham Moor (7.0). Analysis of collision
rates at these junctions, which takes into account the extra traffic (PIC/mvkm), show
these improvements are statistically significant.

¢ No improvement has been shown at the three southernmost junctions (Gonerby
Moor, Colsterworth and Carpenters Lodge), although the small increase in collisions
is not statistically significant.

e Fatal and serious collision numbers fell by 6 and 8 respectively, not including wider
national trends.

Collision rate

e Analysis of the collision rate, taking into account the additional traffic (PIC/mvkm),
shows an overall reduction in the rate of 26% which is significant.

e There is no significant change in the collision rate for traffic on full length of the Al.

Forecast Accuracy

e Forecast collision savings were accurate for the three northerly junctions, while the
southern three did not have the expected savings. Overall the saving was 13% when
33% had been predicted. The lower success can be partly attributed to local trend
not following national collision reduction trend and the additional traffic on the Al.

Security

e Security impacts are as expected and unchanged from the OYA report. For all
junctions, the reduction in queuing at the new layout, reduces the risk of crime;
however, pedestrians wishing to cross the Al at the Gonerby Moor, Colsterworth
and Carpenters Lodge junctions are now diverted onto longer routes.
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4.

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

Economy Evaluation

Introduction

This section presents an evaluation of how the scheme is performing against the economy
objective. The five economic sub-objectives are to:

e Get good value for money in relation to impacts on public accounts;

Improve transport economic efficiency for business users and transport providers;

Improve transport economic efficiency for consumer users;

Improve reliability; and

Provide beneficial wider economic impacts.
When a scheme is appraised, an economic assessment is used to determine the scheme’s value
for money. This assessment is based on an estimation of costs and benefits from different
sources:

e Transport Economic Efficiency (TEE) benefits (travel times and vehicle operating costs);

e Accident costs (changes in the numbers and severity level of collisions); and

o Costs to users due to construction and maintenance.

This section provides a comparison between the outturn costs and benefits and the forecast
economic impact, as well as evaluating reliability and the scheme’s wider economic impacts.

Sources

The economic forecasts presented in this section is based upon:

e Forecast costs of the individual junctions, which have been taken from the Traffic and
Economics Report for each junction, dated 2005 and 2006.

e Forecasts of the economic benefits are likewise based on the figures presented in the same
appraisal documents, Addendums and the associated COBA models which were presented
at the public inquiry. Note that for this scheme, all the economic benefits were modelled
using COBA, not just the safety benefits which has been the normal practice for major
schemes in recent years.

e ASTs.

The outturn results are sourced from:

e Outturn costs from the Regional Finance Manager in March 2015.

o Benefits are based on the observed findings of the impacts on the traffic and collisions, as
detailed in the preceding traffic and safety sections of this report, monetised to create re-
forecasts of the long term impacts.

The reports provide forecasts of the benefits for a 60 year appraisal period. All costs presented
in the EAR and this chapter are in 2002 prices discounted to 2002 unless otherwise stated.

Evaluation Approach

The following tables set out the forecast of the total costs and benefits and the evaluation
approach taken in this study.

Although each junction was modelled separately, as they were treated as a single major
schemes, the outturn costs has only been recorded for the combined costs. All of the six
schemes have been treated as one combined scheme in the outturn evaluation.
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Table 4-1 — Summary of Economic Costs of Scheme

Predicted Costs
(all junctions

tax impact

Cost combined) Evaluation Approach
£m
Investment Cost 63.8 Obtained from regional finance manager
Operating Costs for Not within remit of POPE to assess the
P 9 2.5 long term costs to Highways England of
Highways England - . .
operating the junctions
Ratio between total of COBA forecasts and
Indirect Tax Revenue -1.3* POPE re-forecast changes in fuel
consumption
Total 64.9
Total excluding indirect 66.3

*Indirect tax revenue in costs was a negative value reducing the cost

Table 4-2 — Summary of Economic Benefits of Scheme

Benefit stream

Predicted Benefits
(all junctions

Evaluation Approach

Indirect Tax Revenue

combined)
£m

Observed vehicle hours saved per annum
Journey time 1,023.8 based on the OYA journey times and traffic

flows.

Ratio between EAR forecast and POPE re-

forecast changes in indirect tax as
Vehicle Operating 6.7 measured by fuel consumption applied to
Costs (VOC) ' the monetary forecast VOC in order to

calculate a proxy outturn reforecast value

of VOC.
TEE Impact of Reanalysis of long term maintenance
construction and future Not appraised ysis O g

. . plans not within the remit of POPE.
maintenance periods
Private Sector 0.01 Negligibly small impact for bus operators
Operating Costs ' So assume no benefits as forecast.
Safety 42.6 Observed change in collision numbers
Total as appraised 1,017.0
Total including
1,018.4 See above

Costs

Costs of the scheme are considered for the full appraisal period of 60 years such that they can
be compared with the benefits over the same period. Investment costs are considered in terms
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4.10

411

412

4.13

4.14

4.15

4.16

of a common price base of 2002 for comparison with forecast. For comparison with the benefits,
overall costs are expressed in terms of present value, termed Present Value Cost (PVC).

Investment Cost

The investment cost is the cost to Highways England of the following:

costs of construction;

land and property costs;

preparation and supervision costs; and

allowance for risk and optimism bias.

The forecast scheme costs are taken from the Traffic and Economics Addendum Report for each
junction as presented at the public inquiries, and have been confirmed by the Programme
Services Group.

The outturn investment costs as of March 2015 for building the scheme have been obtained from
the Regional Finance Manager at Highways England covering the period 2002 — 2015. For the
purpose of comparison between forecast and actual, as with other major schemes, prices have
been converted to 2002 prices. This figure can then be compared with the forecast cost on a
comparable basis. These figures are shown below in Table 4-3, alongside the latest outturn
scheme costs.

Table 4-3 — Investment Cost of Scheme (2002 prices)

Cost Works / Prepgration / Land TOTAL
Supervision
Blyth £12.0m £3.5m £15.5m
- Apleyhead £12.4m £0.2m £12.6m
L
2 Markham Moor £10.7m £4.3m £15.0m
*g Gonerby Moor £12.5m £0.3m £12.8m
(8]
g Colsterworth £8.8m £0.8m £9.6m
* Carpenters Lodge £7.3m £0.1m £7.4m
Total £63.8m £9.2m £73.0m
£68.3m
Outturn (all junctions) (plus £2.1m for £11.6m £82.1m
maintenance)

This shows that the cost of the scheme was 13% higher than expected, which was due to higher
construction costs, high land purchase costs and additional maintenance costs.

Indirect tax impact

In the context of highway scheme appraisal, assessment of the indirect tax impact is the forecast
change in the Government’s taxation revenue as a result of a scheme. It relates to the amount
of fuel duty and VAT paid by consumers and business users of the scheme over the 60 year
assessment period. The amount of indirect tax revenue provided to the Government will increase
if a road scheme induces an increase in the volume of traffic, changes the speed of traffic or if
there is an increase in scheme length.

For each junction in the scheme; there was a forecast impact produced by the COBA model. In
total the combined impact was forecast at a net impact of £1.3m additional revenue. At the time
of the appraisal this was treated as part of the costs, and thus a reduction in the cost to central
Government.

Evaluation of the long term indirect tax impact by POPE methodology is based on the
assumptions that:
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e Observed trends in the first five years are indicative of long term trend.

e Fuel consumption is directly related to Indirect Tax, and therefore the WebTAG method of
calculating the change in fuel consumption before and after scheme opening is compared
to the predicted change in fuel consumption between the Do Minimum and Do Something
scenarios.

The ratio of the observed change in fuel consumption to the predicted change in fuel
consumption is then applied to the predicted Indirect Tax monetary benefit to derive an outturn
estimate of Indirect Tax monetary benefit.

The outturn calculation has been based on Al traffic only, as this is where the majority of the
impact would be expected though the change in traffic free-flowing through the junctions rather
than slowing or stopping at the roundabouts.

Table 4-4 shows the forecast and outturn indirect tax revenue for the all six junctions combined.

Table 4-4 — Predicted vs. Outturn Indirect Tax Revenue (Em)

Costs in £m 2002 market prices, discounted Forecast Outturn

Indirect taxation impact on costs -1.3 -1.6

The indirect tax impact has been evaluated to be slightly greater than expected and this is due
to the increase in traffic due to the scheme being more than forecast. This impact is still relatively
low in proportion to the overall costs and benefits.

Future Maintenance and operating costs

In the appraisal, these were not appraised and have likewise not been evaluated. However it
should be noted that there was an additional maintenance cost in the early post opening period
due to the serious incident at Blyth junction, necessitating £1.9m repairs.

Present Value Costs (PVC)

Cost benefit analysis of a major scheme requires all the costs to be considered for the whole of
the appraisal period and they need to be expressed on a like-for-like basis with the benefits. This
basis is termed Present Value. Present Value is the value today of an amount of money in the
future. In cost-benefit analysis, values in differing years are converted to a standard base year
by the process of discounting giving a present value.

Following current Treasury Green Book guidance, calculation of the present value entails the
conversion to market prices, then discounting by year. This using a rate of 3.5% for the first 30
years and 3% thereafter. Note that the base year used here is 2002, not 2010 as in current
guidance. This is to permit comparison across schemes in the meta-analysis of the POPE
results.

Table 4-5 shows the total of the present value costs, both with and without the indirect tax
element.
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Table 4-5 — Summary of Present Value Costs (Em)

Costs in £m 2002 market prices, discounted Forecast Outturn
4.
Investment cost 63.9 . 8 3
(includes maintenance)

operating costs 25 2.5

Indirect Tax impact as cost -1.3 -1.6

Total PVC (as appraised including indirect tax 65.1 85.2

impact)

Total PVC according to recent guidance 66.4 86.8

These values for the costs are used in the calculation of the Benefit Cost Ratio in Table 4-10.

Present Value Benefits

All the economic benefits were modelled using COBA software (Cost Benefit Analysis) and each
junction had its own model covered a small area around the junction, as shown in the maps of
the collisions in Appendix D.

Journey Time Benefits

The evaluation is based on monetising the vehicle hour savings derived from the A1 and the side
roads approaching the improved junctions. The outturn 60 year vehicle hour benefits have been
calculated based on observed journey times and traffic flows using a Project Appraisal Report
(PAR) approach. The PAR method of calculating journey time benefits is based on the vehicle
hours saved in the first year, monetised by using a Value of Time (VOT), then converted to a
forecast for the whole appraisal period using capitalisation. Values for the VOT of an average
vehicle per hour and capitalisation factors are specified in the PAR guidance. The PAR approach
is typically adopted by Highways England for the appraisal of much smaller schemes. Given the
complexities of the scheme appraisal considered earlier, it is considered that this is the most
appropriate approach for evaluating the journey time impacts of the scheme.

The Traffic section of this report showed that journey times had reduced on the Al, and it is
expected that the vast majority of the economic benefit would be derived from traffic on the Al,
no longer having to queue at the roundabouts. However, it would also be expected that the other
routes approaching the junctions would also experience benefits resulting from the improved
junctions.

Calculating the vehicle hour benefits attributable to the scheme is not a simple calculation. A
number of logical assumptions were therefore required and these are summarised below:

e The traffic already using the routes included in the assessment (in the before period)
receives the full journey time benefit observed at this one year after stage;

e Any additional traffic receives half of the journey time benefits. (This concept is known as
the ‘rule of a half’ and is the standard approach for dealing with extra traffic);

e No post opening journey time or delay data is available for roads approaching the junction
other than on the Al. It has been assumed that there are no longer any delays due to the
following:

- On site observations during the peak periods confirmed that there were no delays at the
junctions; and

- Discussions with the relevant local authorities confirmed that this was the case.

¢ It has been assumed that there is no change in the journey times (i.e. no benefit) during the
night time on the Al (a conservative assumption because the appraisal considered benefits
over the full 24 hours). There is no congestion in the night time hours but it would be
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expected that small benefits would be achieved for Al through traffic due to the removal of
geometric delay.

e Side road benefits have been calculated for the AM and PM peaks only with no change
assumed at other times of the day.

e A capitalisation factor derived from the PAR guidance document v5.0 has been used to
extrapolate the benefits to 60 years based in NRTFOQ7 traffic growth.

The calculation of the vehicle time saving is shown in Table 4-6.

Table 4-6 — Journey Time Savings and Monetary Benefit (2002 prices)

Calculation

Annual Vehicle Hours saved five years after on Al and for traffic making

turning movements to/from local roads 772,404
Value Of Time per hour for opening year, at 2002 market prices £12.66
Annual Time Saving at 2002 prices £9.779m
60-Year Capitalisation Factor (NRTF Traffic Growth) 49.884
60-Year Time Saving £487.8m
Discount factor 0.814
60-Year Time Saving discounted to 2002 in market prices £397.1m

This shows that based on the observed savings at FYA for both through traffic on the Al and for
traffic making turning movements at the junctions, the long term journey time benefits for the 60
years post opening are reforecast to be nearly £400m. This may be an overestimate as it does
include the beneficial impacts of other more minor improvements (LNMS) along this section of
the Al in the past five years as noted in Figure 1-3.

Vehicle Operating Costs (VOC) Benefit

For most highway schemes including this one, the VOC and indirect tax impacts are both very
closely linked to changes in fuel consumption (e.g. changes in speeds) which has similar
magnitude of impacts, but from opposite sides of the benefits balance. That is, if there is a
decrease in fuel consumption, VOC will decrease due to users paying less for fuel (i.e. a benefit
to road users) but as indirect tax will be collected by the Treasury this is considered to be a
negative benefit to public accounts according to current guidance. For this evaluation, the ratio
used for the reforecast indirect tax impact calculation (as shown in Table 4-4) has been applied
to the calculation of the monetary value for VOC.

The forecast and the outturn vehicle operating costs comparison is shown in Table 4-7.

Table 4-7 — Predicted vs. Outturn VOC Benefits (Em)

Costs in £m 2002 market prices, discounted Forecast Outturn

Vehicle Operating Costs (VOC) -6.7 -8.2

As for indirect tax impact, the VOC has been evaluated to be slightly greater than expected and
this is due to a greater net increase in traffic on this route than forecast.

Safety Benefits

When appraising trunk road schemes, the economic impact of changes in safety are calculated
by assigning monetary values to the reduction over the appraisal period of the:

o Numbers of collisions; and
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e Severity of casualties.

4.36 The evaluation of the safety benefits is shown in Table 4-8. This is based on the combined impact
of all six junction improvements in their surrounding immediate areas. Forecast and observed
collision savings are taken from the COBA model forecast and the comparable outturn results
presented in Table 3-4, in the previous section. The collision rate saving for all junctions
combined was statistically significant, thus providing a sound basis on which to re-forecast long
term safety benefits in line with the POPE methodology.®

4.37 The forecast monetary value of the safety improvements is taken from the COBA models of each
junction.

Table 4-8 — Predicted vs. Outturn Safety Benefits

Value
Forecast combined saving in opening year for all 6 junctions 21.3
Collisions Outturn annual average saving in five years post opening period,
N . 8.7
saved taking into account the background reduction
Ratio of success in collision saving 41%
Forecast 60 year monetary benefit (Em present value 2002 £42.6m
Monetary prices & values) '
value -
FYA evaluation of outturn £17.4m
4.38 The key points from the evaluation of the safety benefits are:

e Due to the level of collision saving being much lower than forecast, the long term monetary
benefits are expected to be similarly reduced.

e Although traffic on the Al is lower than expected, it was modelled with negligible induced
traffic whereas, the traffic growth on the Al since before construction is greater than
expected, which had led to additional collisions despite the reduction in the collision rate (as
noted in Table 3.3).

Summary of Present Value Benefits
4.39 Table 4-9 summarises the forecast and outturn evaluation of the monetised benefits:

Table 4-9 — Summary of Present Value Benefits (Em)

4.40

Benefit Outturn
(all values in £m 2002 market prices, discounted) Forecast reforecast

Journey Time saving 1023.8 397.1
Vehicle Operating Costs (VOC) -6.7 -8.2
Private Sector Operating Costs 0.0 0.0
Safety 42.6 17.4
Total 1059.7 406.2
Indirect tax revenue impact treated as a benefit 1.3 1.6
Total including indirect tax 1061.0 407.8

The key points here are:

e Monetary benefits have been evaluated to be derived overwhelmingly form journey time
savings (97%), which is in line with expectation.

5 Note that here, due to the impact of the extra traffic which was not in the forecasts, the method of using PAR
collision values for the net difference between forecast and observed savings has not been used.
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e The total outturn benefit is less than half the forecast and that this is primarily due to lower
journey time savings.

Additionally it should be noted that the POPE OYA report for this scheme included a detailed
analysis of the reasons for the difference in the outturn evaluation from the much higher forecast.
The economic appraisal of each of these junctions were based on the use of ARCARDY and
COBA software and it is considered that alternative approaches with JUICE and TUBA would
have supplied more conservative forecasts.

Benefit Cost Ratio

The benefit-cost ratio (BCR) is an indicator used in the cost-benefit analysis of a road scheme
that attempts to summarize the overall value for money of a project or proposal. The BCR is the
ratio of the benefits of a project or proposal, expressed in monetary terms, relative to its costs,
also expressed in monetary terms. All benefits and costs are expressed in present values as
detailed in the above sub-sections and summarised in Table 4-5 and Table 4-9.

This is presented with the indirect tax impact included in the benefits rather than the costs in
accordance with the current guidelines. As its value is low, we do not show the alternative
approach where it is part if the costs as it make negligible impact here.

Table 4-10 — Benefit Cost Ratio

Outturn
Forecast
reforecast
Present Value Benefits (including indirect tax impact) £1061.0m £407.8m
Present Value Costs £66.4m £86.8m
Benefit Cost Ratio 16.0 4.7

The key points regarding the evaluated BCR are:

e The outturn BCR of 4.7 represents a return of over £4 for every £1 spent.
e The outturn BCR represents very high value for money.

o It is lower than the very high BCR forecast main due to the benefits being lower than
expected, but remains in the very high value for money category.

It should be noted that the BCR ignores non-monetised impacts. In the former NATA
assessment used at the time this scheme was appraised, and its current replacement, the
Transport Business Case, the impacts on wider objectives must be assessed but are not
monetised. The evaluation of the environmental, accessibility and integration objectives of each
junction improvement are covered in the following sections.

Wider Economic impacts

The appraisal of the wider economics for each junction was either not undertaken, or consisted
of a short qualitative statement in the AST stating neutral benefit.

The OYA report for this scheme stated that:

None of the six junctions sit within a regeneration area and no developments were
dependant on the junction improvement taking place. Therefore no detailed appraisal of
the wider economic impacts of the scheme was required.

The impacts of the Al junction improvements are likely to be localised, and the
improvements have not facilitated the opening up of land for development opportunities.
Therefore the evaluation of the wider economic impacts of the scheme can be considered
to be neutral as expected.

At the FYA stage the OYA assessment still holds and therefore we conclude that the wider
economic impact of the scheme is neutral as expected.

58



Post Opening Project Evaluation
A1l Peterborough - Blyth: Five Years After Opening Study

Key points — Economic Impacts

Costs

e« The investment cost of building the scheme was 13% above that predicted. Reasons
for this include the additional maintenance following the collision involving the
chemical spill and fire at Blyth junction.

Benefits

e The journey time benefits are evaluated as £397.1 million over 60 years for the Al
corridor and turning movements at the junctions.

e« The monetary benefits of the savings in the number of injury collisions is evaluated as
£17.4 million over 60 years, lower than forecast due to a greater net increase in traffic
on the Al than expected and the impact of background reduction in collisions over this
period being greater than modelled.

Benefit Cost Ratio
e The outturn evaluation of the BCR is 4.7.

e This assessment represents over £4 of benefits for every £1 spent which is considered
as very high value for money according to DfT criteria.

e The BCR is lower than the very high forecast BCR partly due to the higher than
expected costs, but primarily due to the lower than forecast journey time benefits as
fewer vehicles use the Al than expected.

Wider Economic Impacts

e Itwas not an objective of the scheme to facilitate development at the junctions.
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S.

Environment Evaluation Summary

Scheme Objective: For each of the junctions forming part of the improvements
to the Al trunk road between Peterborough and Blyth, the objective stated in

the

respective Environmental Statement (ES) was to minimise the

environmental impact of the scheme on the locality.

51

Introduction

This section documents the evaluation of the environmental sub-objectives, only focussing on
those aspects not fully evaluated at the One Year After (OYA) stage or where suggestions
were made for further study.

Summary of OYA Evaluation Recommendations

The OYA evaluation identified a number of areas where further analysis was required at the Five
Year After (FYA) stage to confirm the longer term impacts of the schemes on the surrounding
environment. These are summarised as follows:

Landscape

Blyth: The reduction in planting in the vicinity of the northern roundabout has resulted in the
roundabout and associated lighting being more visible than expected within the surrounding
landscape in the short term. This planting was noted as important at OYA, and the ongoing
establishment of this planting should be re-evaluated at FYA.

Colsterworth: The wildflower areas on exposed limestone at the northern junction had not
germinated at the time of the OYA site visits, and the establishment of this seeding should be
reviewed as part of the FYA evaluation.

Carpenters Lodge: It was considered that it was too soon to evaluate effectiveness of the new
planting at OYA, and this aspect of the scheme should be reconsidered at the FYA stage.

Biodiversity

Blyth: It was considered too soon at OYA to determine the effectiveness of the ecological
mitigation measures, and re-evaluation at the FYA stage was suggested.

Apleyhead: It was considered at OYA that biodiversity should be reassessed at the FYA stage,
and that the reassessment should ascertain whether remedial measures had been
implemented by the Contractor (where wildflower seeding had been substituted with amenity
grassland) and whether offsite planting by agreement has taken place in adjacent woodland
and hedgerows (to provide greater quantity and quality of feeding habitat for badgers).

Markham Moor: It was understood at OYA that where the wildflower grassland had not been
created around the junction as proposed, the Contractor would be required to undertake
remedial work which would be re-evaluated at the FYA stage.

Gonerby Moor: It was understood at OYA that where the proposed wildflower grassland had
been substituted for amenity grassland, the Contractor would be required to undertake
remedial work which would be re-evaluated at the FYA stage.

Colsterworth: The re-establishment of diverse grassland on the translocated soil from
Colsterworth Bank Protected Road Verge (PRV) was considered very poor at OYA, and it was
understood that the Contractor would be required to undertake remedial work and that the
management of the translocated grassland would be reconsidered at the FYA stage.
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5.10

For each junction, the respective ES assessed the potential impacts of disruption during
construction and the operation of proposals designed to improve safety and reduce congestion,
and described the range of measures that were to be implemented to off-set adverse
environmental effects which were not able to be removed from the design.

In terms of mitigation, measures were stated to include proposals designed to provide new
wildlife habitat, decrease water pollution, and make the junction easier to use for pedestrians,
horse riders and cyclists (also known as Non-motorised Users - NMUS).

The ESs demonstrated that in general terms, the junction improvements would have limited
adverse environmental effects as each scheme had been designed as far as practicable to
avoid adverse environmental effects.

A summary of what was completed at each junction is given in Chapter 1 of this report.

Evaluation of Environmental Sub-Objectives

For each junction, the following environmental sub-objectives were appraised in the ESs and
in the Appraisal Summary Tables (ASTs) according to appraisal guidance at that time:

e Noise;

e Local Air Quality;

e Greenhouse Gases;

e Heritage;

e Landscape/ Townscape;

o Biodiversity;

e Water Environment;

e Physical fitness; and

e Journey Ambience.

For each of these environmental sub-objectives, the evaluation in this section assesses the
environmental impacts predicted in each scheme’s AST and ES against those observed five
years after opening.

In the context of the findings from the OYA evaluations and using new evidence collected five
years after opening, this section presents:

e An evaluation of the ongoing effectiveness of the mitigation measures implemented as
part of the scheme;

e An updated summary of key impacts against all of the nine environment WebTAG sub-
objectives, with particular focus on the assessment of sub-objectives where it was too
early for conclusions to be drawn at the OYA evaluation stage; and

o Additional analysis relevant to close out issues/ areas for further study identified at the
OYA stage for consideration at the FYA stage.

Methodology

This section only focuses on the environmental aspects of the scheme that were not fully
evaluated at OYA, or where at OYA, suggestions were made for further study. Any issues that
have arisen since the OYA evaluation are also discussed.

Although the detail of the OYA evaluation is not repeated here, reference is made to the OYA
evaluation where required and key points are incorporated into this FYA report to provide
contextual understanding where appropriate.

61



Post Opening Project Evaluation
A1l Peterborough - Blyth: Five Years After Opening Study

511

5.12

5.13

5.14

5.15

5.16

5.17

5.18

5.19

5.20

No new modelling or survey work has been undertaken for this FYA environmental evaluation.

Data Collection

ASTs, ESs (Volumes 1, 2 and 3) and final Handover Environmental Management Plans
(HEMPs) were supplied for each GSJ, and have been used for this FYA evaluation. A full list
of the background information requested and received to help with the compilation of this report
is provided in Appendix E.

Site Visit
As part of the FYA evaluation, a site visit was undertaken in early May 2015; this included a
review of the physical aspects of the junctions and inspection from publicly accessible locations

(e.g. footpaths, overbridges, subways), along with the taking of photographs to provide
comparison with material produced for the ES and at OYA (found in Appendix E).

Consultation

Statutory environmental organisations (Natural England, English Heritage/ Historic England®,
and the Environment Agency), local authorities, and Parish Councils were contacted as part of
the FYA evaluation regarding their views on the impacts they perceive the scheme has had on
the environment as shown in Appendix G.

The relevant Asset Support Contractor (ASC) and Managing Agent Contractors (MACs) have
also been consulted with regard to animal mortality figures which have been made available
for the Al route corridor between Blyth and Carpenters Lodge for the six year period between
2009 (when the final junction opened) and 2014 inclusive; these figures are presented in
Appendix H, and are discussed in the biodiversity section of the Environmental chapter.

Traffic Forecast Evaluation

Three of the environmental sub-objectives (Noise, Local Air Quality, and Greenhouse gases)
are directly related to traffic flows. No new noise or air quality surveys are undertaken for Post-
Opening Project Evaluation (POPE) and an assumption is made that the level of traffic and the
level of traffic noise and local air quality are related.

For each individual junction, the traffic forecasts used in the Noise and Local Air Quality
appraisals, along with the observed FYA Annual Average Daily Traffic (AADT) flows, are
summarised in Appendix .

In line with the Traffic Analysis chapter of this report, the Do Something forecasts for the
schemes have been taken from the Traffic and Economics Report, and have been interpolated
to date using a straight line projections between Opening Years and Design Years.

Although no Heavy Goods Vehicle (HGV)/ traffic speed forecast data were available for this
FYA evaluation, the Traffic Analysis chapter of this report notes despite the increase in absolute
numbers of HGVs, there are reductions in the percentage proportions of HGV traffic due to the
increases in non-HGV traffic.

Blyth

Traffic flows were greater than forecast by 2% and 15% on the Al to the north and south of the
junction respectively. Traffic flows on the A1 northbound exit-slip road were as forecast, and

6 Following the changes to English Heritage's structure that moved the protection of the National Heritage Collection into the voluntary
sector in April 2015, the body that remained was rebranded as Historic England. The Consultation request sent to English Heritage in
March 2015 was answered by Historic England in April 2015.
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traffic flows on the Al southbound exit- slip road, the overbridge, the A614, and the B6045
were between 10% and 57% less than forecast.

Apleyhead

Traffic flows were 215% greater than forecast on the B6420, and between 2% and 4% greater
than forecast on the Al south of the junction, the Al northbound exit-slip road, and on the
overbridge. Traffic flows were between 10% and 57% less than forecast on the Al north of the
junction, the A1 southbound exit-slip road, the A57, and the A614.

Markham Moor

Traffic flows were 20% greater than forecast on Main Street. Traffic flows were between 3%
and 25% less than forecast on the Al south of the junction, both the northbound and
southbound Al exit-slip roads, the overbridge, the A57, the A638, and the B6420. No data was
available for traffic flows on the Al north of the junction.

Gonerby Moor

Traffic flows were 29% less than forecast on the Al to the south of the junction. No other data
was available as it was not possible to extract the forecast flow from the turning count diagrams
due to the nature of the junction layout (as noted in the Forecast vs. Observed Traffic Volumes
section of the Traffic chapter of this report).

Colsterworth

At the northern junction, traffic flows were less than forecast by 17% and 24% on the Al to the
north and south of the junction respectively. No data was available for traffic flows on the
northbound and southbound exit-slip roads, or the overbridge.

At the southern junction, traffic flows were greater than forecast by 50% on the B6043 (west).
Traffic flows were between 41% and 57% less than forecast on the northbound and southbound
Al exit-slip roads, the overbridge, the A151, and the B676. No data was available for traffic
flows on the Al north of the junction.

Carpenters Lodge

Traffic flows were 5% greater than forecast on the Al north of the junction. Traffic flows were
between 26% and 37% less than forecast on the overbridge, the B1081 south of the overbridge,
and the B1081 north of the overbridge. No data was available for traffic flows on the Al south
of the junction or on Racecourse Road.

Five Years After Environmental Assessment

Included in Appendix J is a brief summary of statements from the AST and the ESs for all the
junctions.

This section summarises the OYA evaluations (including close out/ key issues identified for
further reporting at the FYA stage), which have been included to provide the context for the
FYA evaluation.

Noise
OYA Summary

The OYA noise evaluation summary confirmed that in general, traffic flows were lower than
forecast at all of the junctions and summarised the impact(s) at each junction as follows:
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e Blyth: The noise environment was better than expected because traffic volumes were
lower than forecast on the Al exit slip roads and flow changes were similar to forecast on
the A614;

e Apleyhead: Traffic flows were lower than expected on the Al north bound off-slip, and flow
changes were higher than expected on the B6420. An earth bund was provided as
proposed and it was therefore considered that the noise climate for the Apleyhead Wood
property should have improved as expected;

e Markham Moor: Although forecast to increase, traffic flows had decreased since opening
on the AL1(S) Northbound, A1(S) Southbound, B1164, and A638. The noise climate for
Cleveland Hill Farm and Sibthorpe was therefore considered likely to be better than
expected;

o Gonerby Moor: Traffic flows were lower than expected for the B1174 and Al south of the
junction, and therefore College Farm was considered likely to have experienced a
decrease in noise as expected. The change in traffic flows on Gonerby Lane was greater
than expected, and therefore the impact was considered better than expected;

e Colsterworth: Noise was considered worse than expected on the B6403 because traffic
flows were higher than forecast. Flows were lower than expected for the A151, but the
observed decrease was less than forecast. Noise levels had improved on B676, which
was considered to have benefited properties in the southern part of Colsterworth and
around the southern junction; and

e Carpenters Lodge: Noise levels were similar to those expected for A1 George Farm, and
were better than expected for the B1801 and New Bridge.

As no properties were eligible for noise insulation and the Road Surface Influence (RSI) value
of the road surface installed at each of the junctions was confirmed to be -3.7dB(A), the OYA
evaluation therefore assumed that the mitigation was performing as expected.

Consultation

In terms of comments relevant to the scheme, Blyth Parish Council responded that most
villagers are not able to have their windows open at night due to the increase in noise, and
queried whether a noise survey could be conducted and whether resurfacing with a noise
reducing Tarmac could be considered.

Great Gonerby Parish Council responded that that the impact of the Gonerby Moor junction
was as expected.

Colsterworth Parish Council responded that dwellings adjacent to the Al had reported an
increase in noise levels, the perception being that traffic (especially HGVs) using the Al had
significantly increased in the five years since construction. The council noted that Mondays
and Fridays were deemed the busiest pre- scheme, but now the perception is that “every day
is the same”. Colsterworth Parish Council also stated that they would be interested in seeing
traffic statistics pre and post scheme.

No other responses to consultation requests were received.
Evaluation

In the absence of any HGV/ traffic speed forecast data, an assumption is made by POPE
methodology that if traffic flows vary by 25% more or 20% less when compared with what was
originally forecast in a particular year, then it would be assumed that the local noise impact is
likely to be respectively ‘worse than’ or ‘better than’ expected.

Comparisons of both the predicted and observed AADT flows for all the junctions are presented
in Appendix .
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Blyth

In terms of the comments received from Blyth Parish Council, no new noise surveys have been
undertaken for this evaluation, and the OYA evaluation confirmed that the RSI value of the
road surface installed at the junction -3.7dB(A), as expected.

The observed traffic flows are:

e Less than predicted at 3 locations (the Al southbound exit-slip road, the A614 and the
B6045), with the percentage difference between the mean forecasts and the observed
flows exceeding the -20% tolerance assumed by POPE with the overall number of vehicles
falling short of the predicted figures by over 1,000 AADT at each location; and

e As predicted at 4 locations (the Al both north and south of the junction, the A1 northbound
exit-slip, and the overbridge), with percentage differences between the mean forecasts
and the observed flows within the +25/-20% tolerances assumed by POPE.

Overall, it is considered that the impact of the junction on the noise climate is likely to be
generally as expected, but better than expected on the Al southbound exit-slip road, the A614
and the B6045.

Apleyhead
The observed traffic flows are:

o Less than predicted at 2 locations (the Al southbound exit-slip road and the A614), with
the percentage difference between the mean forecasts and the observed flows exceeding
the -20% tolerance assumed by POPE with the overall number of vehicles falling short of
the predicted figures by over 1,000 AADT at each location;

e As predicted at 5 locations (the Al both north and south of the junction, the Al northbound
exit-slip, the overbridge, and the A57), with percentage differences between the mean
forecasts and the observed flows within the +25/-20% tolerances assumed by POPE; and

e Greater than predicted at 1 location (the B6420), with the percentage difference between
the mean forecast and the observed flows at exceeding the +25% tolerance assumed by
POPE with the overall number of vehicles exceeding the predicted figures by over 1,000
AADT.

Overall, it is considered that the impact of the junction on the noise climate is generally as
expected, although it is likely to be better than expected on the Al southbound exit-slip road
and the A614, and worse than expected on the B6420.

Markham Moor
The observed traffic flows are:

e Less than predicted at 1 location (the Al southbound exit-slip road), with the percentage
difference between the mean forecasts and the observed flows exceeding the -20%
tolerance assumed by POPE with the overall number of vehicles falling short of the
predicted figures by over 1,000 AADT; and

e As predicted at all other 7 locations, with percentage differences between the mean
forecasts and the observed flows within the +25/-20% tolerances assumed by POPE.

Overall, it is considered that the impact of the junction on the noise climate is likely to be
generally as expected, but better than expected on the Al southbound exit-slip road.
Gonerby Moor

The observed traffic flows were less than predicted at the single location where traffic flow data
was available (the Al south of the junction), with the percentage difference between the mean
forecast and the observed flows exceeding the -20% tolerance assumed by POPE with the
overall number of vehicles falling short of the predicted figures by over 1,000 AADT.
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Based on the information available, it is considered that the impact of the junction on the noise
climate is likely to be better than expected at the Al south of the junction.

Colsterworth

In terms of the comment from Colsterworth Parish Council regarding the perceived significant
increase in HGVs using the Al since the scheme opened, the Traffic Analysis chapter of this
report notes that despite the increase in absolute numbers of HGVs, there has been a reduction
in the percentage proportion of HGV traffic north of the junctions (i.e. between the B6403 and
B1174) from 22% in 2006, pre-scheme, to 20% at FYA in 2015, and that between the junctions
(i.e. between the B6403 and A151), the percentage proportion of HGVs was recorded at 21%
in both 2006 & 2015.

Although it can be seen that HGVs form a high proportion of traffic comprising between a fifth
and a quarter of all traffic on the Al at this location, it is considered that the changes in
percentage proportions of HGVs are unlikely to be significant, and that any changes in the
absolute numbers of HGVs are likely to correlate with the predicted AADT flows.

The observed traffic flows are:

e Less than predicted at six locations (the Al south of the junction, the B676/ A1 northbound
exit-slip road, the A151/ Al southbound exit-slip road, the south junction overbridge, and
both the A151 and B676), with the percentage difference between the mean forecasts and
the observed flows exceeding the -20% tolerance assumed by POPE with the overall
number of vehicles falling short of the predicted figures by over 1,000 AADT at each
location;

e As predicted at one location (the Al north of the junction), with percentage difference
between the mean forecast and the observed flows within the +25/-20% tolerances
assumed by POPE; and

e Greater than predicted at one location (the B6043 (west) at Colsterworth south), with the
percentage difference between the mean forecast and the observed flows at exceeding
the +25% tolerance assumed by POPE. However the absolute number of vehicles does
not exceed 1,000 AADT and as such, this not considered to be significant.

Overall, it is considered that the impact of the junction on the noise climate is likely to be
generally better than expected, although it is likely to be as expected on the Al north of the
junction and on the B6043 (west) at Colsterworth south.

Carpenters Lodge
The observed traffic flows are:

e Less than predicted at 3 locations (the overbridge, and the B1081 both north and south of
the overbridge), with the percentage difference between the mean forecasts and the
observed flows exceeding the -20% tolerance assumed by POPE with the overall number
of vehicles falling short of the predicted figures by over 1,000 AADT at each location; and

e As predicted at 1 location (the Al north of the junction), with percentage differences
between the mean forecast and the observed flows within the +25/-20% tolerances
assumed by POPE.

Overall, it is considered that the impact of the junction on the noise climate is likely to be
generally better than expected, although likely to be as expected on the A1 north of the junction.
Summary

The percentage difference between the mean forecasts and the observed traffic flows at FYA
are, predominantly, less than or within the tolerances assumed by POPE and as such, the
impacts of the junctions on the noise climate are considered to be generally as, or better than,
expected.
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Traffic flows are greater than predicted on the B6420, with the percentage difference between
the mean forecasts and the observed flows exceeding the +25% tolerance assumed by POPE
with the overall number of vehicles exceeding the predicted figures by over 1,000 AADT; the

impact of the junction on the noise climate is therefore considered likely to be worse than
expected at this location.

Table 5.1 — Evaluation Summary: Noise

Sub-Objective
Noise: Location

AST

FYA

Blyth

Estimated population annoyed
by Noise would be reduced by
23

Generally as expected, but better than
expected on the Al southbound exit-slip
road, the A614 and the B6045

Apleyhead

Estimated population annoyed
by Noise would be reduced by
0.3

Generally as expected, but better than
expected on the Al southbound exit-slip
road and the A614, and worse than
expected on the B6420

Markham Moor

Estimated population annoyed
by Noise would be reduced by
2.4

Generally as expected, but better than
expected on the Al southbound exit-slip
road

Gonerby Moor

Estimated population annoyed
by Noise = +0.4

Better than expected at the Al south of the
junction (no other data available)

Colsterworth

Estimated population annoyed
by Noise would increase by
25.3

Generally better than expected, but as
expected on the Al north of the junction
and on the B6043 (west) at Colsterworth
south

Carpenters
Lodge

Estimated population annoyed
by Noise would not change

Generally better than expected, but as
expected on the Al north of the junction
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Air Quality
OYA Summary

The OYA noise air quality evaluation summary noted that as with noise, local air quality is
heavily influenced by changes in traffic volumes, and stated that the impact(s) were broadly in
line with those presented (at OYA) for the noise objective (above). For the locations where
traffic flows were available, the OYA evaluation summarised the impact(s) at each junction as
follows:

e Blyth: Air quality was considered better than expected, because traffic volumes were lower
than forecast on the Al exit slip roads and flow changes were similar to those expected
on the A614 after opening;

o Apleyhead: Properties are located near the A1 northbound exit slip road where traffic flow
was lower than forecast. Traffic flow changes were higher than forecast on the B6420, but
no properties are located on this route. The overall impact was therefore considered to be
better than expected;

e Markham Moor: Although forecast to increase, traffic flows had decreased since opening
on the A1(S) Northbound, A1(S) Southbound, B1164, and A638 - the impact was therefore
considered to be better than expected;

e Gonerby Moor: Air quality was considered likely to have improved for the 9 properties
along the B1174. Traffic flows were the same as forecast on Gonerby Lane but as a greater
change was observed than predicted, the impact was considered to be better than
expected. Post opening traffic flows on the A1 were considerably lower than forecast but
as the change between the pre and post scheme situations was similar to forecast, the
impact was therefore considered to be as expected,;

e Colsterworth: Local air quality was considered likely to be better than expected for
properties close to the southern junction at Colsterworth due to the decrease in traffic flows
on the B676. Air quality was considered worse than expected on the B6043 and Al151;
and

o Carpenters Lodge: Based on the traffic volume changes observed, local air quality was
considered likely to be similar to that expected for the A1 at George Farm and Carpenters
Lodge, and better than expected for the B1081 and New Bridge.

Consultation

Babworth Parish Council commented that there is much more traffic on the B6420 at
Apleyhead, and so the local air quality will be worse.

Great Gonerby Parish Council responded that that the impact of the Gonerby Moor junction
was as expected.

No other responses to consultation requests were received.
Evaluation

In the absence of any HGV/ traffic speed forecast data, an assumption is made by POPE
methodology that if observed after opening traffic flows identified by POPE vary by more than
+/- 10% AADT, it would be assumed that local air quality is likely to be either ‘worse than’ or
‘better than’ expected.

Comparisons of both the predicted and observed AADT flows for all the junctions are presented
in Appendix .

Blyth

The observed traffic flows are:
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e Less than predicted at 3 locations (the Al southbound exit-slip road, the A614 and the
B6045), with the percentage difference between the mean forecasts and the observed
flows exceeding the -10% tolerance assumed by POPE with the overall number of vehicles
falling short of the predicted figures by over 1,000 AADT at each location;

o As predicted at 3 locations (the Al north of the junction, the A1 northbound exit-slip, and
the overbridge), with percentage differences between the mean forecasts and the
observed flows within the +/-10% tolerances assumed by POPE; and

e Greater than predicted at 1 location (the Al south of the junction), with the percentage
difference between the mean forecast and the observed flows at exceeding the +10%
tolerance assumed by POPE with the overall number of vehicles exceeding the predicted
figures by over 1,000 AADT.

Overall, it is considered that the impact of the junction on local air quality is generally as or
better than expected, although likely to be worse than expected on the Al south of the junction.

Apleyhead
The observed traffic flows are:

e Less than predicted at 2 locations (the Al southbound exit-slip road and the A614), with
the percentage difference between the mean forecasts and the observed flows exceeding
the -10% tolerance assumed by POPE with the overall number of vehicles falling short of
the predicted figures by over 1,000 AADT at each location;

e As predicted at 5 locations (the Al both north and south of the junction, the A1 northbound
exit-slip, the overbridge, and the A57), with percentage differences between the mean
forecasts and the observed flows within the +/-10% tolerances assumed by POPE; and

e Greater than predicted at 1 location (the B6420), with the percentage difference between
the mean forecast and the observed flows at exceeding the +10% tolerance assumed by
POPE with the overall number of vehicles exceeding the predicted figures by over 1,000
AADT.

Overall, it is considered that the impact of the junction on local air quality is generally as
expected, although likely to be better than expected on the Al southbound exit-slip road and
the A614, and worse than expected on the B6420 (the latter location tying in with local
concerns).

Markham Moor
The observed traffic flows are:

e Less than predicted at 3 locations (the Al southbound exit-slip road, the A638 and the
B6420), with the percentage difference between the mean forecasts and the observed
flows exceeding the -10% tolerance assumed by POPE with the overall number of vehicles
falling short of the predicted figures by over 1,000 AADT at all locations except the B6420.
The absolute number of vehicles falling short of the predicted figure at the B6420 is less
than 1,000 AADT and as such, is not considered to be significant;

e As predicted at 4 locations (the Al south of the junction, the Al northbound exit-slip, the
overbridge, and the A57), with percentage differences between the mean forecasts and
the observed flows within the +/-10% tolerances assumed by POPE; and

e Greater than predicted at 1 location (Main Street), with the percentage difference between
the mean forecast and the observed flows at exceeding the +10% tolerance assumed by
POPE. However the absolute number of vehicles does not exceed 1,000 AADT and as
such, this not considered to be significant.
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Overall, it is considered that the impact of the junction on local air quality is likely to be generally
as expected, although likely better than expected on the Al southbound exit-slip road and the
AB38.

Gonerby Moor

The observed traffic flows were less than predicted at the single location where traffic flow data
was available (the Al south of the junction), with the percentage difference between the mean
forecast and the observed flows exceeding the -10% tolerance assumed by POPE with the
overall number of vehicles falling short of the predicted figures by over 1,000 AADT.

Based on the information available, it is considered that the impact of the junction on local air
quality is likely to be better than expected at the Al south of the junction.

Colsterworth
The observed traffic flows are:

e Less than predicted at all locations except one, with the percentage difference between
the mean forecasts and the observed flows exceeding the -10% tolerance assumed by
POPE with the overall number of vehicles falling short of the predicted figures by over
1,000 AADT at each location; and

e Greater than predicted at 1 location (the B6043 (west) at Colsterworth south), with the
percentage difference between the mean forecast and the observed flows at exceeding
the +10% tolerance assumed by POPE. However the absolute number of vehicles does
not exceed 1,000 AADT and as such, this not considered to be significant.

Overall, itis considered that the impact of the junction on local air quality is likely to be generally
better than expected, but likely as expected on the B6043 (west) at Colsterworth south.

Carpenters Lodge
The observed traffic flows are:

e Less than predicted at 3 locations (the overbridge, and the B1081 both north and south of
the overbridge), with the percentage difference between the mean forecasts and the
observed flows exceeding the -10% tolerance assumed by POPE with the overall number
of vehicles falling short of the predicted figures by over 1,000 AADT at each location; and

e As predicted at 1 location (the Al north of the junction), with percentage differences
between the mean forecast and the observed flows within the +/-10% tolerances assumed
by POPE.

Overall, itis considered that the impact of the junction on local air quality is likely to be generally
better than expected, although likely as expected on the Al north of the junction.

Summary

The percentage difference between the mean forecasts and the observed traffic flows at FYA
are predominantly less than, or within, the tolerances assumed by POPE and as such, the
impact of the junctions on local air quality are considered to be generally as or better than
expected.

Traffic flows are greater than predicted on the Al south of the junction at Blyth and on the
B6420 at Apleyhead, with the percentage difference between the mean forecasts and the
observed flows exceeding the +10% tolerance assumed by POPE with the overall number of
vehicles exceeding the predicted figures by over 1,000 AADT at both locations; the impact on
local air quality at these locations is therefore considered likely to be worse than expected.
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Table 5.2 — Evaluation Summary: Local Air Quality

Quality: Location AST

FYA

PMio (2007): -66

Generally as or better than expected, but likely

Blyth NO:2 (2007): -102 worse than expected on the Al south of the
junction
PMaio (2007): -1.2 Generally as expected, but better than expected
Apleyhead NO2 (2007): -2.5 on the Al southbound exit-slip road and the A614,
C and worse than expected on the B6420
PMio : -50 Generally as expected, but better than expected
Markham Moor NO; : -103 on the A1 southbound exit-slip road and the A638

PMio (2007): -2.2

Gonerby Moor
NO2 (2007): -5.4

Better than expected at the Al south of the
junction (no other data available)

PM1o (2007): -0.07
NO:2 (2007): +24.4

Colsterworth

Generally better than expected, but as expected
on the B6043 (west) at Colsterworth south

PMo (2007): -0.2

Carpenters Lodge
NO2 (2007): +0.9

Generally better than expected, but as expected
on the Al north of the junction

Greenhouse Gases

For transport, Carbon Dioxide (COy) is considered the most important greenhouse gas
therefore it has been used as the key indicator for the purposes of assessing the impacts of a
road scheme on climate change. Changes in CO; levels are considered in terms of equivalent
tonnes of Carbon released as a result of the scheme under evaluation.

Appraisal

Each junctions ES contained a forecast impact of the improvement on annual carbon emissions
in the opening year. All were assessed using the DMRB air quality methodology covering the
local road network around the junction, 200m from the centre line of the A1 however it is not
known exactly what links were covered in all cases.

Evaluation

The carbon impact for each junction improvement has been evaluated using same DMRB air
quality spreadsheet as used in the appraisal based on the links in and immediately adjacent to

each junction. The comparison of the outturn
Table 5-3.

results for the actual emissions are shown in

Table 5-3 — Carbon Emissions by junction

Forecast (2007) Outturn With scheme vs
Junction counterfactual without (2015)
Net (tonnes) % Net (tonnes) %
Blyth 256 28% 166 26%
Apleyhead -57 -2% 221 34%
Markham Moor -125 -11% 161 26%
Gonerby Moor -188 -18% 28 4%
Colsterworth -27 -1% 20 2%
Carpenters Lodge -27 -3% 104 17%
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Table 5-3 shows the following in relation to the accuracy of the forecast emissions:
e Only one junction was expected to show a real increase (Blyth) and this outturn
assessment has matched this.
¢ One showed negligible change, as expected (Colsterworth).
e The other four showed increases net emissions compared with the forecast.
The differences between forecast and outturn net change in carbon emissions is primarily due
to the differences between forecast and outturn traffic flows identified earlier in this report.

The total impact of the forecast and outturn emissions for all junctions combined is summarised
in Table 5-4.

Table 5-4 — Summary of Carbon Emissions for All Junctions Combined

Scenario Forecast (2007) Outturn (2015)
Do minimum / without scheme (tonnes) 11,132 4,422
Do something / with scheme (tonnes) 10,963 5,122
Net difference (tonnes) -169 700
% -2% 16%

Table 5-4 shows that when considered as a whole, the best estimate impact of the scheme is
an increase of 700 tonnes of carbon, a 16% increase. This is above the forecast change of
carbon emissions, due to:

e Forecast impact being based on much longer sections of road.

o Extra traffic in the Al corridor and does not take into account the effect over a wide area
of the rerouting traffic.

Landscape/ Townscape
OYA Summary

The OYA landscape evaluation summary noted that a major change to the scheme had been
the decision not to include lighting on the overbridges at both the Colsterworth and Carpenters
Lodge junctions in response to local affected parties who had concerns regarding the visual
intrusion of the proposals as presented with the Draft Orders.

Summaries of the OYA landscape evaluations for each of the junctions are presented below.
Blyth

The OYA report stated that mitigation measures had generally been provided as proposed,
except there was less planting (due to size/ safety constraints) in the vicinity of the northern
roundabout. This reduction in planting was considered to result in the roundabout and
associated lighting being more visible than expected within the surrounding landscape in the
short term. The OYA evaluation considered that the establishment of this planting was
important, and stated that it should be re-evaluated at FYA. Overall, the OYA report concluded
that the landscape impacts were worse than expected.

Apleyhead

Mitigation was stated as having generally been provided as expected, but it was noted that
plant growth had been slow/ average due to localised naturally existing poor topsoil conditions.
It was also noted that while additional plant species had been planted (e.g. oak), these species
were common in woodlands within the Sherwood Landscape Character Area. Overall, it was
concluded that the landscape impacts were slightly worse than expected at OYA.
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Markham Moor

The effects of the scheme were considered to be generally as expected at OYA, except there
was approximately 3000m* less planting on the northern side of the scheme. This was
considered to result in a reduced screening of views to the scheme from the north, although it
was noted that there were few visual receptors to the north. Approximately 8,000m? more trees
and shrubs than proposed had been planted around the overbridge, and it was considered that
this would give this area a more enclosed landscape character in time. Overall, it was
concluded that the impact of the scheme was worse than expected at OYA.

Gonerby Moor

Despite comments from Lincolnshire County Council that the nearby motocross track and
equestrian centre had become more visible and concerns expressed by Great Gonerby Parish
Council that the impact of the lighting was worse than expected, mitigation measures were
stated at OYA as generally having been provided as proposed, although the additional planting
provided along the south bound Al entry-slip road was considered to help reduce impacts of
the scheme. On balance, the landscape impacts of the scheme were considered to be as
expected at OYA.

Colsterworth

Lighting was considered to have less visual impact than expected at OYA, as it had not been
provided at the overbridges at both junctions in response to local affected parties who had
concerns regarding visual intrusion (including Lincolnshire County Council who commented
that the truck stop area was visible). However, it was stated that visual impacts for Colsterworth
(southern junction) may be slightly worse than expected, as approximately 2,000m? of planting
had been omitted from along the A1 northbound carriageway (possibly due to lack of space in
which to accommodate both planting and drainage). Wildflower areas on exposed limestone
were reported as un-germinated at the northern junction, and the OYA report considered that
re-evaluation would be appropriate at the FYA stage.

Overall, it was concluded that the landscape impacts were slightly better than expected at OYA
in relation to the lighting omitted from the overbridges, but worse than expected in relation to
visual impacts for Colsterworth village, due to the omitted planting along the Al northbound
carriageway at the southern junction and the un-germinated wildflower areas on the exposed
limestone at the northern junction.

Carpenters Lodge

The lighting omitted at the overbridge was considered to have resulted in the visual impact of
the scheme being better than expected for several visual receptors, including Burghley Park
and the Grandstand Listed Building. The OYA report considered it too soon to evaluate
effectiveness of the new planting, and stated that this aspect should be reconsidered at the
FYA stage. Despite Peterborough City Council comments that the overbridge had no sense of
locality and the new planting would shortly hide views of the Burghley estate stone wall (a
feature of local significance) with resultant loss to the local character of the road, on balance
the OYA evaluation concluded that the impact of the scheme was as expected in terms of
landscape character, and better than expected in terms of visual impact.

Consultation

Natural England responded that they were satisfied that there has not been any adverse impact
upon internationally/ nationally designated sites or protected landscapes.

Blyth Parish Council responded that the landscape at one of the (unspecified) roundabouts at
Blyth was much neglected and did not create a favourable impression for people entering Blyth
from the A1, and that “the litter finding a home on that part of the roundabout is appalling”.
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Babworth Parish Council responded that at Apleyhead, hedges, bushes and trees were
growing slowly, and that no wildflower areas had been planted.

Great Gonerby Parish Council responded that that the impact of the Gonerby Moor junction
was as expected.

Colsterworth Parish Council responded that in terms of landscape and visual
impact, hedgerows were taking longer to mature than expected.

No other responses to consultation requests were received.
Evaluation
All Junctions

The mitigation proposals outlined by the ESs included measures designed to decrease water
pollution and to make the junction easier to use for NMUs, but the primary landscape mitigation
measures presented were in the form of grassland and tree/ shrub planting.

Although no post-construction survey information regarding the species composition/ diversity
of the wildflower grasslands were available for this evaluation, the wildflower grasslands
observed during the FYA site visit appeared to have generally established well; scrub cover
was insignificant, and there was no evidence to suggest that the management regimes
specified by the HEMPs were not being adhered to.

The FYA site visit observed localised areas of plant stock that were not as well developed as
would be expected at this stage, with many planting plots containing plants which appear less
than vigorous (Figure 5.1, below) and with occasional gaps evident within hedgerows (Figure
5.1, also below). Potential contributing factors could include poor/ unsuitable soil, bad handling
of plant stock, and exposure.
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Figure 5.1 — Typical views of a planting plot with a stand of poorly established plants on the
northern embankment of the overbridge/ southbound exit-slip road at Apleyhead (left), and of
a hedgerow gap adjacent to the northbound carriageway at Carpenters Lodge (right).

_ : s 2

5.99 Where established however, individual plants around the junctions were found to be
progressing satisfactorily at the time of the FYA site visit, with the under planted sward areas
free of weeds/ significant scrub cover, and the established plant stock appearing to be generally
healthy and free from pests and diseases. Vegetative treatment systems (rushes) appeared to
have generally established well where planted at the balancing ponds.

5.100 Despite not being mentioned in any of the HEMPs, it should be noted that some areas of new
planting were observed, presumably where plants had either failed to establish fully or had
been damaged, or where areas not planted at OYA had subsequently been planted; examples
of (the largest) areas of new planting are illustrated by Figure 5.2, below.

Figure 5.2 — Large areas of new planting flanking the northbound entry-slip road at
Gonerby Moor.

5.101 Although some localised new planting operations had been undertaken as noted above, as
tree and shrub establishment/ development comprising the mitigation proposals were observed
to vary between slow and average within a significant number of planting plots/ hedgerows
outside of the newly planted locations, it is considered that the plant stock is generally
developing slower (i.e. worse) than expected overall at all of the junctions.

5.102 Recent maintenance of planting plots was generally not evident during the FYA site visit,
although the condition and appearance of the sward in both grassland and planting plots
suggests that the maintenance operations detailed in the HEMPs have generally been
undertaken as specified during the five year aftercare maintenance period, and have included
amenity/ wildflower grass cutting, vegetation cutting/ strimming, and control of broadleaved/
noxious weeds.
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The FYA site visit found the road corridors around the new junctions to be generally free of
broadleaved/ noxious weeds and although occasional stands of nettles and thistles were
observed, the localised nature of these infestations was such that they are not considered to
be significant at this time; other than as noted in the sections concerning individual junctions
below, road corridors around the junctions were found to be generally tidy and litter free.

Plant shelters remain in place throughout planted areas and along hedgerows at all junctions
and although not currently appearing to be adversely affecting the planting, the removal and
disposal of tree/ shrub protection (including stakes, ties and guards) was specified by the
HEMPs to be undertaken in Year 5 of the Landscape Aftercare Maintenance for each junction,
and should have been completed at all junctions by March 2015.

The ASTs for the junctions at Apleyhead, Markham Moor, Gonerby Moor and Colsterworth
(north and south) stated that townscape was not applicable, and as such, the townscape impact
of these junctions has not been assessed by this report. As regards townscape at Blyth and
Carpenters Lodge, no issues were outstanding at the time of the OYA report, and no changes
were identified during the FYA site visit; it is therefore considered that the Townscape impact
of these junctions is likely to be as expected.

Blyth

Regarding the establishment of the planting plots in the vicinity of the northern roundabout
(adjacent to the southbound carriageway) considered to be important by the OYA evaluation:

o At FYA significant proportion (c.35-40%) of the trees adjacent Blyth Wood to the south-
east and south of the junction were observed to be missing, dead, or failing to develop as
would be reasonably expected at this FYA stage (see Figure 5.3, below). It is therefore
considered that these plots are unlikely to link visually with the surrounding woodland,
reinforce the landscape character of the area, or provide screening for receptors to the
north and south as predicted in the ES and as such, the landscape impact is likely to be
worse than expected at this location;

Figure 5.3 — Trees adjacent to Blyth Wood to the south-east and south of Blyth junction
were observed to be missing, dead, or failing to develop as would be reasonably expected
during the site visit.

e The tree and shrub planting plots flanking A614 Bawtry Road on the approach to the
northern roundabout are considered to be developing broadly as would be expected at
this stage, and starting to perform the screening, landscape integration, and visual amenity
functions for which they were intended; this is illustrated by Figure 5.4, below.
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Figure 5.4 — Planting plots at the A614 Bawtry Road entry to the northern roundabout at
Blyth (left) and at the A614 Bawtry Road exit from the northern roundabout (right).

e Hedgerow planting to the northwest and southeast of the junction along the Al, B6045,
A614 and Blyth Road approaches are generally establishing well and in the main are
greater than the 1.0m high by 1.5m wide specified by the HEMP following the completion
of the five year aftercare period (see Figure 5.5, below). However, despite replacement
hedgerow planting (as indicated by hedgerow age structure and variable plant shelter
condition), the hedgerow adjacent to the southbound entry-slip road exhibits occasional
gaps (see Figure 5.5, below) and a gap greater than 5.0m remains evident in along the
balancing pond boundary (Figure 5.5, below). However, these are not considered to be
particularly significant at this stage in light of the observed replacement planting and
overall, hedgerows are broadly developing as expected and subject to careful ongoing
management and maintenance operations, the landscape integration and nature
conservation functions of these hedgerows are likely to be realised by design year.
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Figure 5.5 — Hedgerows are generally developing well (as illustrated on the approach to the
southern roundabout from Blyth, top left), and although replacement planting has been
undertaken (in the plot adjacent to the southbound entry-slip road, top right), a gap greater
than 5.0m remains evident in the hedgerow surrounding the balancing pond (lower centre).

5.107 Regarding the comment received at consultation concerning the neglected landscape at one
of the (unspecified) roundabouts and the build-up of litter at the same location, the OYA
evaluation noted that planting was omitted from the southern roundabout and that the
Contractor had confirmed that although the original planting had been damaged by a Road
Traffic Accident (RTA) involving a chemical spill and fire, the roundabout was due to be
replanted. The FYA site visit observed that contrary to the as built drawings indicating tree,
shrub, and grass/ bulb planting on both roundabouts, both roundabouts comprised
predominantly amenity grassland with the southern roundabout remaining free of significant
planting; see Figure 5.6, below.
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Figure 5.6 — Amenity grassland with minimal planting on the northern roundabout adjacent

to the southbound carriageway (left), and on the southern roundabout adjacent to the

northbound carriageway (right) at Blyth.
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Although both roundabouts appeared to be maintained at the time of the site visit, it is
considered that were the planting to correlate with the As-Built drawings, the approach to Blyth
from the southern roundabout would be aesthetically more favourable than the existing
situation, and the northern roundabout would be better integrated into the surrounding
environment on the approach from Bawtry along the A614 Bawtry Road; as such, it is
considered that the absence of planting on these roundabouts has resulted in a landscape
impact that is likely to be worse than expected.

There was no litter on either roundabout during the FYA site visit, although some litter was
observed on the banks of the approach to the southern roundabout from Blyth (see 