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1 Executive summary 

 This report sets out how the design of the proposed Black Cat Junction has 
developed over time and the reasons why demolition of a Grade II listed building, 
known as Brook Cottages, is necessary.  It has been prepared in response to the 
specific points raised by Historic England in their representation to the statutory 
consultation. 

 Demolition of Brook Cottages is necessary in order to deliver the significant 
improvements required to the existing Black Cat Roundabout that are compliant 
with national highway safety and design standards. This report explains why 
there are no suitable design alternatives which avoid the demolition of Brook 
Cottages. 

 The report concludes that due to the proximity of Brook Cottages to the existing 
Black Cat roundabout and the A1 carriageway and the scale and complexity of 
delivering a new junction at Black Cat within a highly constrained location, no 
suitable design solution has been identified that would enable the A428 Black 
Cat to Caxton Gibbet improvements Scheme (the Scheme) to be delivered with 
the retention of Brook Cottages. 
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2 Introduction 

2.1 Purpose 

 The purpose of this report is to set out how the design of the proposed Black Cat 
Junction, an integral element of the A428 Black Cat to Caxton Gibbet 
improvements scheme (the Scheme), has developed over time and the reasons 
why demolition of a Grade II listed building, known as Brook Cottages, is 
necessary in order to deliver the Scheme and therefore to provide the substantial 
public benefits which will be realised from the Scheme's delivery. 

 This report has been prepared in response to the specific points raised by 
Historic England in their representations to the statutory consultation where they 
state, “We would therefore expect a high level of justification to be brought 
forward for this demolition and all options for reducing the level of harm explored. 
Presenting details of the works and the reasoning behind them at the same time 
as the assessment of significance, impact and options for mitigation would be 
most helpful in making this case”. Further details of engagement with Historic 
England and Bedford Borough Council are set out in the Consultation Report 
[TR010044/APP/5.1] and Appendix E of the Case for the Scheme 
[TR010044/APP/7.1].  

 Demolition of Brook Cottages is necessary in order to deliver the significant 
improvements required to the existing Black Cat roundabout, including entry and 
exit slip roads that are compliant with national highway safety and design 
standards. This report explains why there are no suitable design alternatives 
which avoid the demolition of Brook Cottages.  

 In short, the proximity of Brook Cottages to the existing Black Cat roundabout 
and the A1 carriageway and the scale and complexity of delivering a new junction 
at Black Cat within a highly constrained location, has meant that no suitable 
design solution has been identified that would enable the Scheme to be delivered 
with the retention of Brook Cottages. The location of Brook Cottages in relation to 
the Scheme can be seen on the Demolition Plans [TR010044/APP/2.12]. 

 A detailed description of the design development of the wider Scheme is set out 
in Chapter 3, Assessment of alternatives of the Environmental Statement 
[TR010044/APP/6.1]. 

 The purpose of the Scheme is to address the problems of congestion, poor 
journey time reliability and poor resilience against incidents between the Black 
Cat and Caxton Gibbet roundabouts. In order to achieve this, significant 
improvements to the existing Black Cat roundabout are required. The Scheme 
was identified within the Road Investment Strategy 1 for the 2015-2020 Road 
Period, stating on page 43 that “the scheme is expected to include significant 
improvements to the Black Cat Roundabout, where the A1 currently meets the 
A4211”. In Road Investment Strategy 2 (RIS2) which covers the 2020 - 2025 
Road Period, it sets out that the Black Cat junction will be grade separated and 

 
1 Road Investment Strategy: for the 2015/16 – 2019/20 Road Period, Department for Transport March 2015 
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further states on page 102 that “the Black Cat interchange will provide free 
flowing movements for traffic on the A1 and the A421/A4282”. 

 A detailed description of the Scheme is set out in Chapter 2, The Scheme of the 
Environmental Statement [TR010044/APP/6.1] and is not repeated here. 

2.2 Brook Cottages 

 Brook Cottages is located just to the west of the A1 northbound, approximately 
400m north of the existing Black Cat Roundabout. Brook Cottages can only be 
accessed from the A1 northbound carriageway.  

 Brook Cottages is a pair of Grade II listed cottages dating to the 18th century. 
They are typical of the local vernacular being of timber fame construction with 
clay daub under colour washed rough cast and half-hipped thatched roof 
containing four dormers to the main (south) elevation. Brook Cottages are 
aligned, roughly, west to east facing away from the present A1 onto a private 
garden screened by high and mature hedges. The cottages are surrounded by 
agricultural land to the south and west while to the north, the site adjoins South 
Brook, after which the cottages were named.  

 A detailed description of Brook Cottages is set out in Chapter 6, Cultural 
heritage of the Environmental Statement [TR010044/APP/6.1]. Appendix 6.10 of 
the Environmental Statement [TR010044/APP/6.3] comprises a Heritage 
Appraisal which sets out a visual assessment of Brook Cottages and contains the 
listing description.   

 Brook Cottages is located within the administrative boundary of Bedford Borough 
Council.  

2.3 Structure of this report 

 This report is structured as follows: 

a. Section 3 of this report sets out a summary of the design requirements for the 
new junction at Black Cat. Also set out are the technical constraints in the 
location of the existing Black Cat roundabout that have influenced 
development of the Scheme design. 

b. Section 4 sets out development of options for a new junction at Black Cat 
from non-statutory consultation in 2017, up to the Preferred Route 
Announcement in 2019. 

c. Section 5 provides a conclusion to the assessment of junction options for a 
new junction at Black Cat.  

 
2 Road Investment Strategy 2: 2020-2025, Department for Transport March 2020 
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 This report is published alongside the Case for the Scheme [TR010044/APP/7.1] 
which sets out the need for and benefits of the Scheme and assesses the 
Scheme against the National Policy Statement for Networks National (NPSNN). 
The Case for the Scheme, Chapter 5, sets out that the loss of the cottages would 
result in a large adverse effect on the asset, as reported in Chapter 6, Cultural 
Heritage of the Environmental Statement [TR010044/APP/6.1], and that this 
effect would constitute substantial harm.  The Case for the Scheme also sets out 
the reasons why the substantial public benefits of the Scheme outweigh the loss 
of the listed building.  

 Appendix E of the Case for the Scheme [TR010044/APP/7.1] explains in detail 
why the relocation of Brook Cottages for use as a residential dwelling would not 
enable the ‘substantial harm’ that would be caused by demolition to be avoided.  
However, should an intrusive survey confirm it is possible to preserve and 
physically move structural elements of Brook Cottages, Highways England will 
seek to donate these features to a museum willing to accept them. This is 
considered to have the potential to bring some environmental and social benefits 
in accordance with NPSNN paragraph 3.3.
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3 Design requirements for a new junction at Black Cat 

3.1 Design development  

 In developing the design for a new junction at the existing Black Cat roundabout 
a number of key design requirements, which applied to all options, had to be met 
in order to address the problems set out in Section 1 of this report and deliver the 
Scheme objectives. The objectives of the Scheme are set out below: 

a. Connectivity: Cut congestion and increase capacity and journey time 
reliability between Milton Keynes and Cambridge. 

b. Safety: Improve safety at junctions, side roads and private accesses by 
reducing traffic flows on the existing A428. Improve safety on the A1 by 
removing existing side road junctions and private accesses onto the 
carriageway. 

c. Economic growth: Enable growth by improving connections between people 
and jobs and supporting new development projects. 

d. Environmental improvements: Maintain existing levels of biodiversity and 
have a beneficial impact on air quality and noise levels in the surrounding 
area. 

e. Accessibility: Ensure the safety of cyclists, walkers, horse riders and those 
who use public transport by improving the routes and connections between 
communities. 

f. Resilience: Improve the reliability of the road network so that it can cope 
better when accidents occur. 

g. Customer satisfaction:  Listen to what is important to our customers to 
deliver a better road for everyone and improve customer satisfaction. 

 The design of the new junction at Black Cat evolved over time and was informed 
by RIS1 and RIS2 which, as set out in paragraph 2.1.6 above, anticipated 
significant improvements to the existing Black Cat roundabout in order to provide 
free flowing movements for the A1 and the A421/A428. In order to meet the 
requirements of RIS1, RIS2 and the Scheme objectives, the design had to deliver 
the following: 

a. Compliance with Design Manual for Roads and Bridges (DMRB) highway 
design and safety standards, in order to meet the Scheme objective of 
improving safety. 

b. Provision of a new three tier grade-separated all movement junction in order 
to deliver a free-flowing network as set out in RIS2. This includes a free flow 
link for the A421 to the new dual carriageway and a free flow link for the A1 
through traffic. 

c. Provision of a free flow link from the A421 eastbound carriageway to the A1 
northbound carriageway (the A421/A1 free flow link). 
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d. Maintaining access from Bedford Road as this comprises a key link of the 
local road network between Bedford and the existing Black Cat Roundabout. 

e. The ability for vehicles on the A1 to exit and re-join at the junction in order to 
avoid the area below the new Black Cat junction if it is not passable in the 
event of an incident. This meets the Scheme objective of improving resilience. 

3.2 Constraints 

 One of the key issues driving the need for the Scheme is the existing congestion 
at the Black Cat roundabout and the resultant journey time delays. To address 
these problems, the Scheme delivers a new grade separated junction at the 
existing Black Cat roundabout. 

 The design of the new junction at Black Cat has been prepared within the context 
of various constraints. These are primarily technical constraints due to the 
physical layout of the existing carriageways of the A421 and A1. Section 3 of this 
report sets out the constraints that have been taken into consideration in the 
design of the new Black Cat junction. 

3.3 Technical constraints  

 The existing Black Cat roundabout is located at the intersection of the A421 and 
the A1 and is therefore constrained by their existing layout and alignment. 
Moving the junction away from its current location would result in changes to 
geometry which would likely present the following, unacceptable, issues for the 
Scheme: 

a. An increase in the likelihood of merge lanes and on/off-slip roads to have to 
include obtuse and sharp angles which could impact on merge/diverge 
layouts, cause structures to be skewed and ultimately cause unusual and 
unfamiliar road layouts resulting in misunderstanding by road users and 
increased risk of accidents occurring. 

b. The horizontal curvature and radius of the existing A421, which is currently 
optimal for 120kph design speeds, would have to be reduced affecting 
forward visibility. To overcome the forward visibility issues by this change in 
alignment the central reservation and verge of parts of the A421 would have 
to be widened, as would any structures crossing over it and the Black Cat 
Junction. These changes would result in various departures from standards 
which, in-combination with other departures from standards already secured 
(in relation to the vertical alignment of the A421), would give rise to 
unacceptable safety concerns, such as increased risk of accidents. 

c. Moving the A421 closer to Bedford Road would increase the height of the 
Roxton Road overbridge which would result in an unacceptable gradient on 
the approach of Roxton Road to the Bedford Road junction. This would result 
in an increased risk in vehicles being unable to stop at the give way line, 
particularly in icy or wet weather, resulting in the risk of significant collisions 
with other road users on Bedford Road.  
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d. In order to minimise changes in vertical geometry to the A421, it is necessary 
to locate the new junction at Black Cat between the proposed Roxton Road 
overbridge and the River Great Ouse viaduct. The current design of the 
Scheme already incorporates approved departures from standards for a 
relaxation in the vertical crest curve as the A421/ new dual carriageway 
passes under the Roxton Road overbridge and rises over the Black Cat 
junction to ensure the viaduct adequately clears the River Great Ouse. Any 
movement of the junction location will result in further changes to vertical 
alignment which would introduce more significant departures from standards 
that would not be acceptable for safety reasons when considered in 
conjunction with the other departures from standard already approved. 

e. The bend on the A1, just to the north of Nagshead Lane, restricts the forward 
visibility, which constrains how far north the new Black Cat junction A1 
Northbound merge and Southbound diverge could be located. A key 
determinant of safety at junctions is forward visibility, which is set out in the 
DMRB. 

f. The need to provide a minimum one kilometre weaving distance from the a 
new junction at Black Cat to the existing Wyboston Junction, which is a 
requirement of the DMRB. A key determinant of safety for traffic joining and 
leaving a mainline carriageway is for sufficient weaving distance between 
successive junctions. 

g. Moving the new Black Cat junction to the south would result in a further 
reduction in the weaving distance to the Barford Road diverge off-slip on the 
A1 southbound carriageway which would have unacceptable safety 
implications and not be compliant with the DMRB. 

 As such, there is no alternative than to implement the Scheme at the location of 
the existing Black Cat roundabout as currently proposed. 

3.4 Traffic model 

 A traffic model, referred to as the Stage 2 Model, was developed for the appraisal 
of options for the Scheme. This was a strategic transport model based on an 
interim development version of Highways England’s South East Regional Traffic 
Model. An updated version of the Stage 2 model, known as Stage 2+ was 
prepared and used to provide forecasts for the statutory consultation held in 
2019. A Stage 3 model was then developed to expand on the area that the Stage 
2 model covered. 

 The outputs from these traffic models were used in junction capacity 
assessments and to determine the design parameters of the new junction at 
Black Cat, including merge and diverge arrangements. 

3.5 Design standards 

 The A1, the A421 and the new dual carriageway are designed in accordance with 
the DMRB to meet the required safety standard for the strategic road network. 
The key standards applicable are: 
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a. TD9 - Highway Link Design, now replaced by CD 109 Highway link design. 

b. TD22/06 – Geometric Design of grade separated junctions, now replaced by 
CD122 Geometric design of grade separated junctions. 

c. TD 27 – Cross-sections and headrooms, now replaced by CD 127 Cross-
sections and headrooms. 

3.6 Departure from Standards 

 Where it is not possible to implement an approach set out in the DMRB, a 
variation or waiver of a requirement is necessary and a departure from standards 
is required. 

 During the design process a Design Organisation3 may identify one or more 
departure from standards in order to overcome engineering or environmental 
challenges arising as a result of the design of the particular project. Such 
challenges would normally be expected to involve either disproportionally high 
construction costs or large environmental impacts. However, the departure from 
standard would need to meet a number of criteria in order to be approved, with 
safety being the most important. 

 The assessment of departures from standards is based on criteria as set out by 
Highways England’s procedures and managed through their webDAS4 systems, 
which is as follows: 

a. Safety is a fundamental consideration in the assessment of any departure 
from standards including assessment of appropriate accident data. 

b. Detailed justification for the proposed departure must be demonstrated based 
on economic, environmental or other savings. 

c. Alternative solutions that were dismissed in favour of the proposed departure 
(including a compliant design) must be thoroughly investigated. 

d. Cost differentials between the adopted solution and any alternatives 
considered must be fully considered (e.g. difference in capital costs; 
maintenance costs; vehicle operating costs, accident costs and other user 
benefits / dis-benefits). 

e. The effects, if any, that the departure may have on the environment (i.e. 
including impacts on people, flora, fauna, soil, water, air, climate, landscape, 
cultural heritage etc.) compared to any alternatives considered. 

f. Consideration of compensatory measures necessary or advisable to mitigate 
the adverse effects of the proposed departure (e.g. adjustments to geometry; 
use of upgraded materials). 

g. An assessment of any possible impact the proposed departure may have with 
respect to the structural integrity/stability of earthworks, structures and road 
pavement. 

 
3 Design Organisation is the organisation undertaking the scheme preparation, including the design.  

4 Web-based Departures Approval System (webDAS) 
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4 Development of Black Cat junction options 

 As set out in Section 3, the design of a new junction at Black Cat has progressed 
in the context of a highly constrained area which has meant that limited options 
could be taken forward to meet the Scheme objectives in this location. This 
section of the report sets out the development of options for a new junction at 
Black Cat from non-statutory consultation up to the Preferred Route 
Announcement (PRA) in February 2019, and how Brook Cottages was 
considered throughout this process. 

 The timeline for the development of options for a new Black Cat junction is set 
out in Table 4-1. 

Table 4-1 Timeline of development of design options at Black Cat 

Event Date 

Appraisal of early options  2014 - 2016 

Development of 3 options for consideration at non-statutory 
consultation (Options A, B and C) 

2016 - 2017 

Non-statutory consultation, including consultation on Black 
Cat junction options 

March 2017 – April 2017 

Development of Black Cat junction option C+ which sought to 
retain Brook Cottages 

April 2017 – i.e. from non-
statutory consultation. 

Decision to discount Black Cat junction option C+ as it was not 
a safe design solution that met technical requirements or the 
need or objectives for the Scheme 

April 2018 

Development of Refined Option C  May 2018 - June 2019 

Preferred Route Announcement February 2019 

Statutory Consultation June 2019 - July 2019 

Refined Option C Design Update for Stage 3 Traffic Model November 2019 

4.2 Black Cat Junction options at non-statutory consultation 

 Three options were taken forward for non-statutory consultation between March 
2017 and April 2017. Details of the three options for the Black Cat junction are 
described below. It should be noted that at this stage of option selection, the 
options were not subject to the same level of design refinement and development 
as a scheme design that is subsequently taken forward for approval under the 
DCO regime. 
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 The options were presented in the non-statutory consultation brochure5 which 
stated that Option A “may affect the setting of the listed building to the north of 
the Black Cat roundabout” and Options B and C “may result in the removal of the 
Grade II listed building to the north of Black Cat roundabout”. Following the non-
statutory consultation, all three options were further reviewed, and this confirmed 
that all three options would result in the need to demolish Brook Cottages. The 
non-statutory consultation options and further review are described below. 

Option A – Non-statutory consultation 

 Option A comprised a three-tiered roundabout, removal of the existing Black Cat 

roundabout and the construction of two roundabouts to the west of the existing 
roundabout. A new A421/A1 free flow link would be created along with slip roads 
to and from the A421, the A1 and the new dual carriageway. With this option the 
A1 would become a free flow continuous road going under the slip roads. Figure 
4-1 shows the proposed Option A alignment. 

Figure 4-1 Non-Statutory Consultation Option A 

 
5 https://highwaysengland.citizenspace.com/he/a428-black-cat-to-caxton-

gibbet/supporting_documents/A428%20consultation%20brochure%201.pdf 
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Option A – Further review 

 Further review of this design was undertaken that determined the northbound slip 
road merge would be inadequate, shown in Figure 4-2 and Figure 4-3. This is 
because, for the two-lane slip road to be continuous as shown, it would require a 
Layout C – Ghost Island merge, with twin merge tapers, each separated by ‘tiger 
tail’ road markings. The layout of this merge type is shown in Figure A-2 of 
Appendix A of this report. A Layout C merge is much larger than a simple Layout 
A taper merge which was originally proposed and its inclusion in the design 
would have had a fundamental impact on Brook Cottages. It was therefore 
determined that Option A would require the demolition of Brook Cottages. 

 

Figure 4-2 Further review of Option A 

 



A428 Black Cat to Caxton Gibbet improvements 
Black Cat Junction Design Options 

Planning Inspectorate Scheme Ref: TR010044 
Application Document Ref: TR010044/APP/7.7 

 
 
 
 
 

 
12 

 

Figure 4-3 Impact of Option A on Brook Cottages 

Option B – Non-statutory consultation 

 Option B, shown in Figure 4-4, involved the construction of three main connector 
roads in the vicinity of the A428 and A1 based on the most significant traffic 
flows.  

a. A link between the A421 eastbound and the A1 northbound via a one-
directional connector road west of the intersection of the A1 and A428 
(Connector road 1). 

b. A link between the A428 westbound and the A1 southbound (Connector road 
2). 

c. A link between the A1 southbound and A428 westbound (Connector road 3). 

 A link was also designed to bypass the retained roundabout to provide free flow 
for the A1 southbound. The existing roundabout is linked to the A428 via two slip 
roads allowing diverging and merging with Connector Road 1 and Connector 
Road 3 respectively. The existing A1 would be retained; however, the A1 
southbound link would act as a bypass of the roundabout. The local road network 
access to the A428 and A1 would be retained via the roundabout connection to 
Bedford Road. 

 The non-statutory options consultation material identified that Option B had the 
potential to result in the removal of Brook Cottages. 
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Figure 4-4 Non-Statutory Consultation Option B 

Option B – Further review 

As for Option A, the further review of Option B determined that the two-lane slip 
road would require a larger, Layout C merge, as shown on the plan, further 
increasing the land take at the location of Brook Cottages, confirming the need 
for its demolition. This is shown in Figure 4-5 and Figure 4-6.  
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Figure 4-5 Further review of Option B 

 

Figure 4-6 Impact of Option B on Brook Cottages 
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Option C – Non-statutory consultation 

 Option C involved construction of a three-tier grade separated roundabout. The 
A1 is at the lowest tier at approximately ground level or just below throughout the 
length of the junction. The circulatory is at the tier above that, the new dual 
carriageway is the third tier and would run above the circulatory. The radius of 
the circulatory varies from a 90m to a 120m radius. This was required in order to 
accommodate all eight connector roads as well as a connection on the existing 
highway network via Bedford Road. 

 Merge and diverge slip roads from the new dual carriageway (noted on the 
diagram below as the A428) westbound and eastbound would connect to the 
roundabout along with the merge and diverge connector roads from the A1 
northbound and southbound. 

 A free flow link to bypass the circulatory was proposed between the A421 
eastbound and the A1 northbound as this section of the route had one of the 
major traffic flows at the junction. The connector road was also proposed as a 
two-lane carriageway in order to reduce congestion. 

 As for Option B and as shown in Figure 4-7, the non-statutory options 
consultation material identified that Option C had the potential to result in the 
removal of Brook Cottages. 

 

Figure 4-7 Non-Statutory Consultation Option C 



A428 Black Cat to Caxton Gibbet improvements 
Black Cat Junction Design Options 

Planning Inspectorate Scheme Ref: TR010044 
Application Document Ref: TR010044/APP/7.7 

 
 
 
 
 

 
16 

 

Option C – Further review 

 Similar to Option A and B, a further review demonstrated that the two-lane slip 
road would require a larger, Layout C merge, rather than what was shown, 
further increasing the land take at the location of Brook Cottages, resulting in the 
need for its demolition. This is shown in Figure 4-8 and Figure 4-9.  

Figure 4-8 Further review of Option C 

Figure 4-9 Impact of Option C on Brook Cottages 
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4.3 Development of option C+ 

 Responses to the non-statutory consultation showed that Option C received the 
most support from respondents with 60% expressing it as their preferred option.  
Further evaluation of Option C also determined that it was the preferred option in 
terms of economic and operational benefits. 

 Since the further review had shown that all three options would result in the 
demolition of Brook Cottages, Highways England sought to develop a variation of 
the Option C design with the specific aim of retaining Brook Cottages, whilst still 
delivering the Scheme objectives. The arrangement was referred to as Option C+ 
and is shown in Figure 4-10. 

Figure 4-10 Alignment of Option C+ 

 The key design features of Option C+ are shown in a series of figures, Figure 
4-11 to Figure 4-16. 

 Figure 4-10 shows a reduction in the length of the A421 eastbound/ A1 
northbound on slip from that proposed in Option C, to avoid Brook Cottages. 

 Option C+ also provided a direct access to Brook Cottages to replace the existing 
access from the A1 which could not be accommodated as shown in Figure 4-11. 
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Figure 4-11 A421 Eastbound Interchange Link Merging onto A1 
Northbound, prior to Brook Cottages 

 Figure 4-12 shows the provision of a half clover leaf arrangement to the south of 
the Black Cat junction to facilitate a movement from the Black Cat junction 
circulatory to the A1 northbound, since this connection could not be provided 
directly as a result of the need to reduce the length of the A421 eastbound/A1 
northbound on slip. In order to accommodate the A421/A1 free flow link before 
Brook Cottages, it was necessary to provide a Layout A – Taper Merge to merge 
it with the A1 northbound. The layout of this merge type is shown in Figure A-1 in 
Appendix A of this report. This allowed the retention of Brook Cottages.  
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Figure 4-12 A1 Northbound Half Clover Leaf Loop Merge 

 Figure 4-13 shows how the half clover leaf loops prevent the connection of the 
Bedford Road into the south west side of the junction gyratory. This requires the 
diversion of Bedford Road towards Roxton Road with a new bridge crossing over 
the A421, a new roundabout junction on Roxton Road and a new link road to tie 
back into the Black Cat junction circulatory carriageway as shown in Figure 4-14. 

Figure 4-13 The southern half-cloverleaf loops prevent Bedford Road from 
connecting to the south of the Black Cat Junction Circulatory 
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Figure 4-14 The realigned Bedford Road crosses over the A421 

 Figure 4-15 shows the new access from Bedford Road to the west of the Garden 
Centre and a new accommodation track to the west of the Garden Centre to 
access land to the south which was severed by the half clover leaf arrangement. 

Figure 4-15 Access for Roxton Garden Centre and replacement 
accommodation track to access land to the south 

 Figure 4-16 shows how the A421/A1 free flow link has to run through cutting to 
pass under the Roxton Road link with an additional structure to carry the Roxton 
Road link over the A421/A1 free flow link. 
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Figure 4-16 The New Link Road crosses over A421 Eastbound to A1 
Northbound Interchange Link 

 Whilst Option C+ sought to retain Brook Cottages, the layout resulted in a highly 
complex arrangement with significant technical and safety issues which are 
further explained below. 

A421/A1 to A1 Northbound Merge 

 In order to meet the objective of retaining Brook Cottages, only a Layout A Taper 
Merge could be accommodated where the A421/A1 link merges with the A1 
northbound carriageway. However, this merge arrangement did not provide 
sufficient capacity leading to queueing on the A421/A1 link itself. It was also 
determined that due to the volume of merging traffic, this arrangement would 
result in an unacceptable impact on safety. These two factors did not meet the 
Scheme objectives relating to Connectivity and Safety. 

Cost 

 An initial estimate of costs of Option C and Option C+ demonstrated that Option 
C was estimated to have a cost of £286.8 million, whilst Option C+ was estimated 
to be £316.2 million, an increase in cost of approximately £29 million. The 
increased cost resulted from complex utility diversions, the need for complex 
structures and additional traffic management measures. This figure excludes land 
costs which were also estimated to be higher for Option C+, as more land was 
required to construct the scheme, than Option C. 

Junction design 

 Due to the unconventional half cloverleaf arrangement required for Option C+, 
the junction would be more complicated to construct and more difficult for road 
users to understand, potentially leading to a greater risk of accidents and a less 
safe design. Furthermore, this arrangement would have significantly impacted on 
the route of the new link between Kelpie Marina and Bedford Road which is 
required in order to replace an unsafe access into the marina site from the A1 
northbound carriageway. 
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Junction resilience 

 Both Option C and Option C+ require the A1 link to run in cutting to pass under 
the new Black Cat junction. Due to this the surface water drainage system for the 
A1 link will need to outfall via a pumped system which will result in future 
maintenance issues and liabilities. Option C will provide greater operational 
resilience in that should the A1 pumped surface drainage system ever fail and 
the A1 through route flood (or should the A1 become blocked through the 
junction for any other reason), a temporary diversion could be provided for both 
A1 northbound and southbound traffic up-and-over/via the junction circulatory 
carriageway. This would not be possible with Option C+ for A1 northbound traffic 
as the on and off slip roads are on the same side of the junction. As such, Option 
C+ did not meet the Scheme objective relating to ‘Resilience’. 

4.4 Summary of option C+ 

 It was determined that although Option C+ did not require the demolition of Brook 
Cottages, it presented unacceptable technical and safety issues . In summary, 
Option C +: 

a. Would result in an unacceptable impact on safety due to likelihood of queuing 
on the slip road. This was due to the design of the Layout A Taper Merge 
arrangement being insufficient to cope with predicted traffic flows. This is the 
only merge arrangement that could be accommodated in order to meet the 
objective of retaining Brook Cottages. As such, Option C+ did not meet the 
Scheme objectives relating to ‘Connectivity’ and ‘Safety’. 

b. Was significantly more expensive than Option C due to additional land being 
required, complex utility diversions, complex structures and additional traffic 
management. 

c. Increased the scale of engineering works and resulted in a junction layout 
which would be difficult to understand for road users which could lead to an 
increase in accidents and a less safe design.  

d. Had poor operational resilience if the A1 northbound were to become blocked 
due to an incident or flooding, and therefore did not meet the Scheme 
objective relating to ‘Resilience’.  

 Based on the above it was concluded that Option C+ was not a safe design 
solution and that it would not meet technical requirements or the need or 
objectives for the Scheme. Therefore, further design work was undertaken to 
develop an alternative, known as Refined Option C. 

4.5 Refined option C 

 As the Option C+ layout had been determined unfeasible a further review of the 
design was undertaken which acknowledged that there was no alternative to the 
demolition of Brook Cottages. The key design objectives were unchanged, and 
the developed junction arrangement, referred to as Refined Option C, is 
comparable to the arrangement presented at the non-statutory consultation in 
2017. Most importantly, Refined Option C allows for the safe movement of 
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strategic and local traffic. As a result of these considerations, it was decided that 
Refined Option C would form part of the PRA, made in February 2019. 

 As Refined Option C acknowledged that there was no alternative to the 
demolition of Brook Cottages it was then possible to provide the A1 northbound 
on-slip on the north side of the junction circulatory carriageway to connect onto 
the A421/A1 free flow link and then merge with the A1 northbound carriageway. 
Following this, it was then possible to provide a more conventional junction 
arrangement with the A1 northbound off-slip tying into the south side of the 
junction circulatory carriageway. As a result of this, Bedford Road could be linked 
into the south west corner of the junction circulatory carriageway which negates 
the need for a complex diversion of this road. Lastly, the A421/A1 free flow link 
could be constructed at-grade and there is no need for the additional structure to 
carry the Roxton Road link over the A421/A1 free flow link. 

 This option allows for the safe movement of strategic and local traffic, meets the 
Scheme objectives, set out in Section 2.3, and reflects the key design 
requirements, set out in Section 3.2. It is considered to be safe, operationally 
resilient, satisfies the key design requirements and offers a more familiar layout 
for road users which reduces the risk of accidents. 

4.6 Preferred route announcement 

 The decision to choose Refined Option C as the preferred option was set out in 
the PRA, made in February 2019. A copy of the PRA is set out in Appendix B of 
the Consultation Report Appendices [TR010044/APP/5.2]. The PRA sets out that 
Highways England seek to “make sure all our major roads are more dependable, 
durable and, most importantly, safe”.  

 Option C, which Refined Option C is comparable to, was the most popular option 
at non-statutory consultation, and it was considered that the option best met the 
Scheme objectives. Furthermore, Option C performed best in traffic modelling 
simulations and provided an “all ways movement” junction that caters for all 
directions. 

 The PRA set out some of the reasons given for supporting Option C which 
included: 

a. Creation of free-flowing traffic at the junction. 

b. Had the least impact on the local environment, surrounding area and land 
take. 

c. Improved traffic and congestion. 

d. Was the most practical option economically. 

e. Had the most capacity and flexibility to cope with any future increases in 
traffic or road use out of the three options. 

 In addition, assessments undertaken of the options demonstrated that the route 
option and Option C for the Black Cat junction presented the best value for 
money, had the least impact on the environment, and provided the greatest 
economic return compared to the other options. 



A428 Black Cat to Caxton Gibbet improvements 
Black Cat Junction Design Options 

Planning Inspectorate Scheme Ref: TR010044 
Application Document Ref: TR010044/APP/7.7 

 
 
 
 
 

 
24 

 

4.7 Subsequent design development 

 Following the PRA, further surveys and investigations were undertaken to assist 
in developing the design of the Scheme. In particular, further development of the 
traffic model has resulted in increases in the forecast traffic flows through the 
Black Cat junction. The impact of this further confirms the unsuitability of the 
Option C+ design as applying these flows results in changes to the A421/A1 free-
flow link merge design with the A1 northbound carriageway (i.e. increasing the 
length and size of the merge) that would require the demolition of Brook Cottages 
even though Option C+ had been specifically designed to avoid this. Accordingly, 
even if Option C+ had been a suitable design, it would not have been an 
alternative which avoided the demolition of Brook Cottages. 
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5 Summary and conclusions 

 This report has been prepared in response to the specific points raised by 
Historic England in their representations to the statutory consultation where they 
state, “We would therefore expect a high level of justification to be brought 
forward for this demolition and all options for reducing the level of harm explored. 
Presenting details of the works and the reasoning behind them at the same time 
as the assessment of significance, impact and options for mitigation would be 
most helpful in making this case”.  

 It has been demonstrated that the existing Black Cat roundabout is located in a 
highly constrained area, predominantly due to the existing layouts and 
alignments of the A421 and the A1. Moving the junction away from its current 
location, where the A421 meets the A1 would lead to unacceptable changes to 
geometry in the surrounding road network. As such, there is no alternative than 
to implement a scheme at the location of the existing Black Cat roundabout. 

 The options for a new junction at Black Cat have been refined over a 
considerable length of time, and significant attempts were made in advance of 
the Preferred Route Announcement to investigate an alternative layout that 
avoided Brook Cottages. As has been set out, Option C+ resulted in an 
unacceptable impact on safety, was significantly more expensive, increased the 
potential for accidents and had poor operational resilience.  The option was 
discounted for these reasons.  

 As a result, the Scheme has been developed on the basis of Refined Option C 
which allows for the safe movement of strategic and local traffic. As a 
consequence, the demolition of Brook Cottages is necessary and cannot be 
avoided.  
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Appendix A: Relevant DMRB Merge 
Standards 

A.1.1.1 The Scheme needs to accommodate a merge6 from the A421/A1 free flow link to 
the A1 northbound. The design standards for the merge are set out in the DMRB. 
At the early stage of option development, TD22/06 “Geometric Design of grade 
separated junctions” was applicable, replaced in January 2020 by CD122 
“Geometric Design of grade separated junctions”. 

A.1.1.2 The DMRB sets out a number of merge layouts. It is the traffic flows (i.e. mainline 
and merging flows) that determine the type of merge required. 

A.1.1.3 The Layout A – Taper Merge and the Layout C – Ghost Island Merge referred to 
in this report are set out below. Both merge layouts are set out in TD22/06.  

Figure A-1 Layout A: Taper Merge 

 

 

Figure A-2 Layout C: Ghost Island Merge  

 

 
6 The DMRB (CD 122) defines a taper merge/ diverge as: A merge or diverge layout where merging or 
diverging traffic joins or leaves the mainline carriageway through an area forming a funnel to or flare from the 
mainline carriageway. 


