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1.

INTRODUCTION & OUTLINE OF THE IMPACTS
OF SILVERTOWN

1.1

Introduction

1.1.1

The alignment of the existing A102 Blackwall Tunnel Southern Approach
passes through the Inner Consultation Zones (ICZ) of two major sites with
current hazardous substances consents, East Greenwich Gasholder Station
(EGGS) and Brenntag Inorganic Chemicals Ltd (BICL). The proposed
extension works to this section of the existing A102 Blackwall Tunnel
Southern Approach, which are to be undertaken as part of the Scheme, are
similarly located within the same inner consultation zones. The Health &
Safety Executive (HSE) have advised against the Silvertown Tunnel Scheme
in light of the density of traffic that is likely to be present at this proposed
transport link (HSE Relevant Representation REP1-080, para 8.2).

1.1.2

This report has been prepared to demonstrate that, while the Silvertown
Tunnel Scheme is a major new development, the proposed development of
that element of the Scheme which passes through the inner consultation
zones is eligible for the application of Rule 4b, from the HSE's Land Use
Planning Methodology (REP1-086). This report further demonstrates the
degree to which current levels of individual and societal risk to existing users
of the A102 Blackwall Tunnel Southern Approach would be mitigated by the
Silvertown Tunnel Scheme.

1.1.3

The report has been provided to assist the ExA and the Secretary of State to
determine whether it is appropriate to follow the HSE's Advice Against the
Scheme in relation to the risks associated with the BICL site. The report
supports the Applicant's submissions that the HSE's advice is based on an
overly restrictive methodology which does not accurately reflect whether the
Silvertown Scheme would alter the number of people currently using the
A102 who are exposed to the risks associated with the BICL site.

1.2

Small Extension to an Existing Development

1.2.1

The A102 Blackwall Tunnel Southern Approach is an existing dual
carriageway transport link. Under the Silvertown Tunnel Scheme, the
section of the A102 Blackwall Tunnel Southern Approach which passes
through the ICZs would similarly remain as a dual carriageway transport link.
The detail of the current and proposed highway infrastructure on this section
of the existing transport link and the forecast changes to traffic levels on this
section are presented in Table 1.
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Table 1 Comparison of Highway Infrastructure in the ICZ: Reference Case vs
Assessed Case

Element

Reference Case

A102 Northbound Approach

3 lanes

Assessed Case
4 lanes

A102 Southbound Approach

2 lanes

4 lanes

AAWT (Northbound)

53,089

52,283

AAWT (Southbound)

56,237

53,299

1.2.2

As set out above the extension to this section of the existing A102 Blackwall
Tunnel Southern Approach transport link will comprise an increase to the
number of traffic lanes at the location where these pass through the ICZ.
This increase in the number of lanes on this section of the transport link will
increase the capacity of this section. However, the purpose of increasing the
capacity of this section is not to increase traffic levels. Rather, this capacity
enhancement is provided as a key element in responding to the three
transport problems which affect the Blackwall Tunnel and A102 Blackwall
Tunnel Southern Approach: congestion, frequent closures and a lack of
resilience. Full details of these transport problems are set out in the Case for
the Scheme (APP-093) and summarised below.

1.2.3

Congestion: This section of the transport link experiences a very high level of
congestion routinely at peak times and frequently at other times. Typically
there are two mile tail-backs as traffic queues to access the Blackwall Tunnel
and delays regularly add 25 minutes to journey times.

1.2.4

Susceptibility of the Blackwall Tunnel to Incidents and Closures: There are
approximately 1,000 incidents and closures every year associated with the
Blackwall Tunnel crossing. These lead to this section of the Transport for
London Road Network (TLRN) having the worst level of reliability across
London. Blackwall Tunnel only needs to be closed for 6 minutes for a threemile tailback to occur. At these times traffic within the section of A102
passing through the ICZ’s is stationary or very slow moving.

1.2.5

Lack of Resilience: Of the three river crossings between Tower Bridge and
Dartford Bridge, (Woolwich Ferry, Blackwall Tunnel and Rotherhithe Tunnel)
the Blackwall Tunnel carries 75% of the morning peak traffic. The alternative
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crossings have insufficient capacity in the event of an incident at Blackwall
leading to major congestion in the area, including on the A102 Blackwall
Tunnel Southern Approaches.
1.2.6

It is important to note that a user charge would be applied to both Blackwall
Tunnel and Silvertown Tunnel to manage demand through the tunnels and
on the associated approaches. The additional road crossing capacity
supplied by the Scheme would significantly reduce day-to-day journey time
variability of trips and deliver congestion-relief benefits during peak times on
the main approach roads to the Blackwall Tunnels.

1.3

Application of Land Use Planning Methodology

1.3.1

HSE’s Land Use Planning Methodology (REP1-086) sets out the
methodology adopted by the HSE in providing its land use advice on the
Silvertown Tunnel Scheme. This has determined that the scheme, as a
major transport link, is categorised as DT2.3 with a corresponding sensitivity
of Level 2 (Development Type Table 2). In accordance with the Decision
Matrix in the Methodology (Section 35), given that part of the development
lies within an Inner Consultation Zone, the HSE’s recommendation is ‘Advise
Against’. An extract from Development Type Table 2 is provided in Figure
1below.

Figure 1 Extract from HSE Land Use Planning Methodology – Development Type
Table 2
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1.3.2

For that element of the Scheme which is within the ICZ, namely the A102
Blackwall Tunnel Southern Approach, is the Applicant considers that Rule 4b
in the Land Use Planning Methodology should be applied (Section 51).

1.3.3

Rule 4b, within the Land Use Planning Methodology, states that if the
proposed development is for an extension to an existing development and it
is of the same Development Type as the existing development (which is to
be extended), then the consultation should treated as though the proposed
extension has a Sensitivity Level one less than the Sensitivity Level of the
existing development. Further, if this is the case and the population at the
development will not increase by more than 10% then if, this results in a
reduced Sensitivity Level, which combined with the zone that the extension
is in, produces a “Does Not Advise Against” response then this will replace
the initial “Advise Against” response.

1.3.4

On the basis that the proposed extension to the existing highway is of the
same nature as the existing highway and that the increase in the ‘population
at the development’, in this case the number of people using this section of
the transport link, is less than 10%, is the Applicant considers that Rule 4b
should be applied. The data supporting this is set out in Section 2.

1.3.5

The application of Rule 4b would result in a reduction in the Sensitivity Level
for the proposed extension from 2 to 1 which could lead to the 'Advise
Against' being removed as provided for in the Land Use Planning Decision
Matrix.

1.4

Risk Assessment of the Development

1.4.1

With reference to Development Type Table 2, this report sets out how the
Scheme would change, by comparison with the reference case, the numbers
of people potentially exposed to risk and the duration of the period of
exposure for an individual.

1.4.2

Specifically, this report identifies that, comparing the risks associated with
the Reference Case with those associated with the Assessed Case:
• There is negligible change, through the demand management process,
to the total numbers of people potentially exposed to the risk (Section
2);
• There is a reduction, through congestion relief, to the number of people
potentially exposed to the risk at any one time (Section 3);
• There is a reduction, through mitigation of congestion and hence
through smoother traffic flows, in the duration of the period of exposure
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for an individual, i.e. the period that any vehicle will spend within the
ICZ’s (Section 4); and
• There is a reduction, through a lower frequency of incidents in the
Blackwall Tunnel, in the corresponding frequency of exposure of large
numbers of people to the risk (Section 5).
1.4.3

These four aspects are explained in more detail below.

1.5

Data Considerations

1.5.1

For the first aspect summary results are used, as documented in the
Transport Assessment (TA) (APP-086), to provide an overall picture of the
impact of the scheme on highway users. For the second and third aspects a
representative link on the local highway network has been chosen, and
traffic flow and queuing patterns analysed to provide a greater level of detail.
The link chosen is shown in the appendix, and was chosen as the “worst
case” – it is the only link within the strategic highway model (RXHAM) which
is within the CIZs for both EGGS and BICL.

1.5.2

Although a single link has been chosen it is reasonable to assume that
similar changes in volume patterns will be experienced on other links in the
area – as in order to access the tunnels (travelling north) or leave the tunnels
(travelling south) a highway user must use the link in question. Similarly
work undertaken previously (and reported in the TA) looks at the effect on
journey times over a longer distance than the link chosen. The changes in
delay and journey time over the longer distance are in line with the changes
seen on the link in question.

1.5.3

As only a single link has been selected, it is likely that the values quoted in
this report will be a conservative estimate of the actual effects of the
Scheme. As although the changes volumes discussed will be broadly similar
on all links, any effects relating to points 2 and 3, above, on other links are
not taken into account.

1.5.4

For the fourth aspect work undertaken for the business case work to assess
the effect of short term tunnel closures, and of incidents within the tunnel, on
highway users was used to provide an appraisal of the impact of the Scheme
on the frequency with which large numbers of people would be exposed to
risk.

1.5.5

Any such closures would be away from the link under discussion – and
would only affect people travelling north bound (a closure of the type
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reviewed in the southbound direction would prevent people accessing the
affected area).
1.5.6

A high level discussion of this in relation to EGGS and BICL is provided at in
Section 5.

1.5.7

In undertaking this analysis, and to align with other benefits assessments,
comparison has been made between the potential impacts that could arise if
the Scheme is implemented (the ‘Assessed Case’) and those impacts which
could occur if the Scheme is not implemented (the ‘Reference Case’).
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2.

TOTAL NUMBER OF PEOPLE POTENTIALLY
EXPOSED TO RISK

2.1

Overview

2.1.1

The purpose of this assessment is to establish whether the Scheme
generates a change in the total number of people potentially exposed to risk
from passing through the ICZ. This reflects the overall objective of land use
planning controls which is to "reduce the number of people at risk, and in the
case of people who unavoidably remain at risk, to reduce the likelihood and
extent of harm if loss of containment [of hazardous substances] occurs" (see
paragraph 109 of the second report of the Advisory Committee on Major
Accident Hazards - cited in paragraph 2.11 of the HSE's written
representation). There is frequently a perception that infrastructure
improvements generate additional demand. In the case of Silvertown Tunnel
Scheme, the introduction of the User Charge is designed to manage demand
such that the targeted scheme benefits of congestion relief are maintained.

2.1.2

As discussed in the TA, Annual Average Weekday Traffic (AAWT) is a
standard methodology for converting actual (or modelled) traffic flows for
discrete time periods into the total expected weekday flow.

2.1.3

In the modelled 2021 Reference Case (without Scheme) AAWT through the
Blackwall Tunnel (in both directions) is 109,300 Passenger Car Units
(PCUs) 1. In the 2021 Assessed Case (with Scheme) combined AAWT
through both Blackwall and Silvertown Tunnels (in both directions) is reduce
by 3.4%, to 105,600 PCU.

2.1.4

Significantly, and with reference to the application of Rule 4b in the Land
Use Planning Methodology, this constitutes a 3.4% reduction in PCUs from
the reference case (without Scheme). This is significantly less than the 10%
increase threshold, under which Rule 4b in the Land Use Planning
Methodology can be applied.

2.1.5

There is no expected impact on the traffic composition of highway users,
with heavy goods vehicles making up 8% of traffic in both the reference and
assessed cases. The small reduction in overall cross river demand at this

1

PCU is an industry standard measure of traffic. A car is equivalent to 1 PCU, a heavy goods vehicle
2.
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location is a result of the proposed user charge, which will apply to both the
Blackwall and Silvertown Tunnels, and improvements to the bus network.
2.1.6

Changes made to the bus network as part of the Scheme will facilitate extra
patronage in the area in question. Annual daytime public transport use, over
the course of a 12 hour period (0700-1900), is expected to increase between
Reference and Assessed case - with the total number of cross river trips
using either Blackwall or Silvertown increasing by 16,000 from 3,000 in the
Reference case to nearly 19,000 in the Assessed case.

2.1.7

Current assumptions about bus route alignment are that all new cross-river
services will use West Parkside, rather than the A102, to access North
Greenwich station and then proceed directly to the Silvertown Tunnel
entrance via a bus-only slip road accessed via Millennium Way.

2.1.8

As such these trips will not be within the ICZ, and so are not included in
further analysis, as they are not necessary for inclusion within the Land Use
Planning Methodology

2.2

Assessment of Impact

2.2.1

As such it is clear to see that with the Scheme in place the number of people
per year who travel through the ICZs around EGGS and BICL will reduce.

2.2.2

Furthermore, once the Scheme is operational the user charge provides a
flexible and effective tool for managing demand for the crossings in the event
that flows realised after opening differ from those forecast.

2.2.3

The forecast change in traffic flows caused by the Scheme is small enough
that it is considered to have negligible impact on the overall risk.
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3.

NUMBER OF PEOPLE POTENTIALLY EXPOSED
AT ANY GIVEN TIME

3.1

Overview

3.1.1

The model used to assess the highway impacts of the Scheme (RXHAM) is
a strategic highway model. Outputs from the model include travel time and
junction delay time for each modelled highway link and junction, as well as
the actual flow on the link in the modelled time period and the demand flow
for the modelled time period (this includes people who wish to travel on a
given link in the network but are still queueing elsewhere).

3.1.2

The decrease in journey time in the Assessed Case indicated by the model
leads to a greater spacing out of vehicles as they pass through the ICZ. In
the analysis of this impact, a comparison has been made between the
number of vehicles potentially passing through the ICZ during periods of
peak congestion in the Reference Case and the number of vehicles passing
through the same link in the same time period in the Assessed Case.

3.2

Assessment of Impact

3.2.1

Combining the northbound and southbound directions to get the total
expected change in vehicles on the link at any given time, by time period (for
the modelled hours); we have identified the following reductions:
Table 2 Change in expected average vehicles

Period

Reduction in expected
average vehicles within
the ICZ at any time
between Reference
Case and Assessed
Case

% Reduction in
expected average
vehicles within the ICZ
at any time in the
Reference Case

AM Peak

29 PCU

-53%

Inter-peak

38 PCU

-63%

PM Peak

31 PCU

-45%
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3.2.2

These results indicate that, as a direct result of the congestion relief, there
would be a very significant reduction in the number of vehicles within the ICZ
at any one time during both the main peak periods and in the inter-peak
period. The impact of this is to directly reduce the number of people
potentially exposed to risk as they pass through the ICZ.

3.2.3

We would expect a reduction slightly below that seen in the IP in the off peak
time periods (as traffic flows in the off peak are below that in the IP) and a
reduction between the IP and peak modelled hours in the shoulder peaks, as
the volume of traffic transitions between that in the peaks and that in the IP.

3.2.4

The extra capacity provided through the extension to the A102 Blackwall
Tunnel Southern Approach as described in Table 1has the facility to
increase the number of people within the ICZ. Given that the modelling
outputs indicate that this is unlikely to be fully congested, this suggests a
negligible adverse impact on risk.
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4.

EXPECTED DURATION OF PERIOD OF
EXPOSURE FOR AN INDIVIDUAL

4.1

Overview

4.1.1

The objective of this assessment is to determine the change in the amount of
time that individuals spend within the ICZ between the Reference Case and
the Assessed Case. As congestion reduces and traffic flows more smoothly
the amount of time that individuals spend within the ICZ, and hence the
potential period of exposure, is similarly expected to reduce.

4.1.2

The model used to assess the highway impacts of the Scheme (RXHAM) is
a strategic highway model. Outputs from the model include travel time and
junction delay time for each modelled highway link and junction, as well as
the actual flow on the link in the modelled time period and the demand flow
for the modelled time period (this includes people who wish to travel on a
given link in the network but are still queuing elsewhere).

4.1.3

The model uses three time periods - AM peak hour (0800-0900), inter peak
average (average hour 1000-1600) and PM peak hour (1700-1800).

4.1.4

In the following assessment, consideration has been given to the reduction
in time that individuals will spend in the ICZ during each of these periods. In
addition an assessment has been made of the cumulative reduction of time
spent in the ICZ by all highway users in a given time period, and across the
year.

4.2

Assessment of Impact

4.2.1

The majority of time savings are made in the northbound direction, as this
forms the approach to the Blackwall Tunnel and is subject to the highest
congestion as road capacity reduces and vehicles queue to enter the tunnel.
Southbound traffic is typically in free flow, as the constraint in the
southbound direction is at the tunnel approach north of the river.

4.2.2

At an individual level each person will spend a reduced amount of time within
the ICZ, as a result of the schemess detailed below:
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Table 3 Time spent in ICZ, per person

Total time in ICZ,
Reference Case
NB

SB

AM
IP
PM
AM
IP
PM

409
146
232
275
12
81

Total time in ICZ,
Assessed Case
28
24
29
5
5
7

Reduction of time
spent in ICZ
-381
-122
-204
-270
-7
-74

4.2.3

This indicates that, for example, in the AM peak northbound direction the
amount of time that an individual spends in the ICZ is reduced by 93% as a
result of the scheme.

4.2.4

As well as considering the time per individual spent within the ICZ, it is
instructive to consider the cumulative effect of this across all highway users
in a given time period, and across the year.

4.2.5

In terms of time spent travelling on the link only (not including the modelled
junction delay) significant reductions are expected in the amount of time that
an individual spends within the ICZ in close proximity to EGGS and BICL.

4.2.6

In the modelled hours we forecast this reduction to be (cumulatively) 141
hours PCU hours per hour (AM), 103 hours PCU hours per hour (IP) and
184 hours PCU hours per hour (PM).

4.2.7

It is important to note that this is a significant under estimate as these values
show the modelled hours only and so the values quoted give a conservative
estimate of the benefits of the Scheme. The AAWT technique discussed
previously provides a suitable approach to for deriving total flows for a day,
but cannot be used to calculate expected change in link travel time or delay
and so cannot be used here to factor up to a daily delay in the same way.

4.2.8

The modelled peak hour improvements will be felt to a certain extent after
the peak modelled hour – in fact it is not uncommon for queuing on the
northbound approach to the Blackwall Tunnel to continue until well into the
mid-morning. Likewise the interpeak modelled hour is an average of the 6
hours in the middle of the day, but the values presented are only for a single
hour.

Page 17 of 26

Silvertown Tunnel
Assessment of Risk and Changes to Exposure Levels arising from the Proposed Extension to the
Existing A102 Blackwall Tunnel Southern Approach

4.2.9

As for link delays the majority of reduction in junction delay occurs in the
northbound direction. In terms of hours we see a reduction in the amount of
time spent in the ICZ as follows: AM 473 hours, IP 8 hours and PM 75 hours
(again in cumulative PCU hours per hour).

4.2.10 A very conservative annualisation, using a 253 annualisation for the AM and
PM (to take a single day to all year week days), and 1518 (=6x253, to take
the interpeak average hour to the full 1000-1600 period and a single day to
all week days), gives a total a reduction of nearly 390,000 hours a year spent
by people in the vicinity of EGGS and BICL, split as follows:
Table 4 Cumulative reduction of time spent within ICZ, per year

Reduction in link
time per year
(hours)

Reduction in
junction time per
year (hours)

Total reduction in
time individuals
spend in ICZ,
across a year

AM

35,673

119,669

15,5342

IP

156,354

12144

168,498

PM

46,552

18975

65,527

4.2.11 This doesn’t include the reduction in time for people who travel at night or at
the weekend. It also ignores the shoulder peak periods (0700-0800 and
0900-1000 in the morning and 1600-1700 and 1800 to 1900 in the evening)
due to the complexities of accurately representing the transfer of queues
between discrete modelled periods.
4.2.12 This reduction (expected to be a reduction of in excess of 390,000 hours a
year which individuals spend travelling through the ICZ) is a reduction in risk,
due to the mitigation of congestion (and smoother traffic flows) caused by
the Scheme..
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5.

EXPOSURE OF LARGE NUMBERS OF PEOPLE
TO RISK

5.1

Overview

5.1.1

With the Scheme in place it is expected that the total number of incidents in
the vicinity of the Blackwall Tunnel will decrease, as there will be a dedicated
northbound route for over height vehicles (OHVs).

5.1.2

It is also expected the impact of any incident (OHV related or otherwise)
which causes a temporary closure of the Blackwall Tunnel will be greatly
reduced, as all vehicles queuing to enter the tunnel will be able to divert via
Silvertown.

5.1.3

The objective of this assessment is to identify how this increased resilience
will reduce the frequency with which large numbers of people are stationary
in their vehicles within the ICZ in the period following a closure of the tunnel
or an incident in the tunnel.

5.2

Assessment of Impact

5.2.1

Work undertaken for the Economic Assessment Report, and detailed there in
appendix F (APP-101), deals with the positive impact of the Scheme on
reducing the number and severity incidents in the vicinity of the crossing and
is the basis for the analysis in this section.

5.2.2

The primary benefits of the Scheme in this assessment relate to northbound
traffic. The Scheme will have negligible impact on the risk experienced by
highway users in relation to EGGS and BICL in the event of an incident in
the southbound direction.

5.2.3

In the three years up to 2016, there were, on average, 877 incidents in the
northbound direction requiring tunnel closure a year. Of these, on average,
775 lasted less than 15 minutes and 57 lasted longer than 15 minutes.

5.2.4

In total there were 483 OHV incidents of less than 15 minutes duration,
lasting on average 2 minutes. It is expected that these will reduce in
frequency by 80%, saving nearly 13 hours of closures (and associated
delays) a year.

5.2.5

The average closure for the remaining OHV incidents, in a given year was
nearly 3.25 hours, and for all other incident types combined approximately
53 hours.
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5.2.6

In the event of an incident at EGGS or BICL during one of these closures,
with the Scheme in place there is a convenient alternative route for traffic to
leave the Peninsula, which isn’t currently available.

5.2.7

Although the total number of hours of closure is relatively small, a closure in
the peak period can have effect on congestion and traffic in the area for
several hours, and so the Scheme leads to a reduction in the frequency of
large numbers of people exposed to the risk

5.2.8

On top of this the Scheme provides the ability to evacuate the Peninsula
quickly in the event of a combined tunnel closure and incident at
EGGS/BICL, a further reduction in risk.
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6.

CONCLUSIONS

6.1

Overview

6.1.1

Over all the impact of the Scheme will be a reduction in levels of individual
risk and societal risk and in the potential periods of exposure

6.1.2

As detailed above, a combination of a slight reduction in the total number of
individuals passing through the ICZ, and improvement in traffic flow and
reduction in congestion leads to an overall reduction both in the total number
of people exposed to the risk, as well as a reduction in the amount of time
individuals spend exposed to risk and a reduction in the frequency in which
large numbers of individuals are exposed to risk.

6.2

Summary Table

6.2.1

The table below provides a summary of the current situation and the
expected change when the scheme is in place
Table 5 Summary table of risk change

Category

Reference Case

Assessed Case

Total number of people
potentially exposed to
risk

Approx. 110k daily trips
through ICZ

Slight reduction in total
daily trips through ICZ,
due to changes in bus
network and road
pricing.

Number of people
potentially exposed to
risk at any one time.

Significant levels of
congestion north bound,
lead to large numbers
of people exposed in
peak periods.

Reduction in the
expected number of
people within ICZ of
53% (AM), 63% (IP)
and 45% (PM) at any
one time, due to
improvements in traffic
flows caused by the
Scheme.

Duration spent in ICZ
by an individual

Significant levels of
congestion north bound,
lead individuals
exposed to risk for

Reduction in the
amount of time
individuals spend
exposed to risk both
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Frequency of exposure
of large numbers of
people to risk
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significant periods of
time in peak periods.

individually (up to 93%
reduction in the AM
peak) and cumulatively
(390,000 hours a year),
due to reduced
congestion and
improvements in traffic
flow caused by the
Scheme

In the event of an
incident in Blackwall
there is currently no
convenient alternative
route off the Peninsula,
meaning that large
numbers of people may
be exposed to risk

Reduction in the
frequency of incidents
and temporary closures
with which large
numbers of people are
exposed to risk, thanks
to the ability of people
to divert through the
Silvertown Tunnel in the
event of a closure at
Blackwall
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Appendix 1
Time spent in inner CZ calculations
The model used to assess the impact of the Scheme was a strategic model. It models traffic
flow, link delays and queues but unlike some other model types it does not assign ‘size’ to
vehicles on the network. Links have capacity constraints which must be observed, but traffic
queueing at junctions before moving does not “block back” on the road. Neither is the
assignment used a dynamic assignment and so it is not possible to simply extract the
expected number of vehicles on a given link at a given time from the model.
Of interest is the average or expected number of vehicles on the link at a given time. To
calculate this two things are required:
1. The expected headway between cars entering the link.
2. The average time taken to traverse the link.
The former is calculated (in seconds) by dividing 3,600 (the number of seconds in an hour)
by the actual flow extracted from the model. The time to traverse the link is also extracted
directly from the model. The average number of vehicles on the link is then calculated as
the time to traverse the link divided by the expected time between vehicles entering the link
As discussed earlier vehicles queued in the model take up no space on the road, and so
within the model it is possible to have more vehicles on the link than there is road space (as
long as the total over the hour does not exceed the links’ hourly capacity) – it is possible that
the average expected vehicles per hour exceeds the road space for the entire hour, but not
the free flow capacity of the road. In this case the model keeps track of the extra vehicles
and records these as still queueing at the end of the modelled period.
In reality the capacity of a highway link bounds the number of vehicles that can use the link.
In the table which follows is the lower of the calculation described above and the maximum
number of vehicles which would fit in the modelled road length, assuming “bumper to
bumper” traffic and that the average vehicle requires 6m of room in such a situation, has
been used. The values below are the expected number of vehicles on the link at any given
moment – not the total number of vehicles using the link across the time period.
Table 6 Change in expected vehicles on link

Reference Case
Expected Vehicles
on Link (PCU)
NB

SB

AM
IP
PM
AM
IP
PM

57
57
57
4
4
5

Assessed Case
Expected Vehicles
on Link (PCU)
25
19
26
4
4
8

Difference
-32
-38
-31
3
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Journey time impact calculations
The table below shows the change in travel time and traffic flow for the link detailed
previously for the different modelled time periods – AM peak hour (0800-0900), inter peak
average (average hour 1000-1600) and PM peak hour (1700-1800).
Table 7 Change in modelled link time

Reference
Case Link
Time
(seconds)

NB

SB

AM
IP
PM
AM
IP
PM

183
142
225
4
4
5

Assesse
d Case
Link
Time
(seconds
)
25
23
25
4
4
6

Chang
e

Reference
Case Flow
(PCU)

Assessed
Case
Flow
(PCU)

Chan
ge
(PCU)

-158
-119
-200
-0
-0
1

3,243
3,053
3,401
3,090
3,221
3,693

3,574
2,923
3,668
2,720
2,857
4,823

331
-130
267
-370
-364
1,130

Total Time
Saving
(seconds)
-504,827
-367,385
-672,991
-2,183
-2,281
11,376

For junction delay both the delay at the junction as highway users enter the link and as exit
the link have been included. These are detailed in the table below.
Table 8 Change in modelled junction delay time.

Ref Case
Delay
Time
(seconds)
AM Entry
Exit
IP
Entry
NB
Exit
PM Entry
Exit
AM Entry
Exit
IP
Entry
SB
Exit
PM Entry
Exit

2
224
2
2
5
2
1
270
1
7
1
76

Assessed
Case
Delay
Time
(seconds)
3
2
4
1
1
1

Change Reference Assessed
(s)
Case
Case
Arrival
Arrival
Flow
Flow
(PCU)
(PCU)
-2
3,101
3,574
-221
3,544
3,574
-2
3,233
2,923
3,053
2,923
-5
3,704
3,668
2
3,401
3,668
-1
3,090
2,720
-269
3,378
2,720
-1
3,221
2,857
-6
3,053
2,857
-1
3,693
4,823
-74
3,401
4,823

Location on modelled link in relation to EGGS, BICL and inner CZ
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Change Total
(PCU)
Change
in Delay
Time (s)
472
30
-310
-130
-36
267
-370
-658
-364
-196
1,130
1,422

-7,505
-781,955
-7,338
-557
-20,184
6,659
-2,286
-909,470
-2,544
-18,568
-3,619
-251,305
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Figure 2 Schematic of Greenwich Peninsula
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Figure 3 Detail of consultation zones around EGGS and BICL

Page 26 of 26

