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1. Introduction

BACKGROUND
Context

1.1 The Al4 between Huntingdon and Cambridge is a dual carriageway with central
reservation that is subject to the national speed limit of 70mph. The Al4 provides
a strategic link between the Midlands and East Anglia and serves the major ports
of Felixstowe and Harwich. Consequently it has experienced a considerable
increase in traffic in recent years.

1.2 At present, this section of the Al4 suffers from significant congestion at peak
times. In order to alleviate these problems the Al4 Ellington to Fen Ditton major
improvement scheme is currently being progressed, however this is expected to
open in stages between 2011 and 2015.

1.3  Accidents on the link were considered to result largely from the high traffic flows
and the significant number of HGVs, although accidents on the link are below the
national average for a road of a similar type. Though the rate and distribution of
accidents is not dissimilar to other trunk roads the impact of these incidents can
cause significant disruption to traffic as there are few suitable diversion routes
available. In 2001 eight fixed safety camera sites were established on the Al4
between Godmanchester and Lolworth with the general impact being a slight
reduction in the accident figures at each site.

1.4 A Stakeholder Management Group (SMG) for the A14 was set up in response to
the growing public concerns about the safety and congestion issues along this
section of the A14. This scheme originated as a proposal for action from the SMG
following a route audit carried out in 2004/05.

15 A scheme involving the installation of time over distance cameras and a reduction
in the speed limit to 60mph was discounted as this would likely result in journey
time disbenefits. The final 6as builtdé scl
amendment to this earlier proposal, whereby time over distance safety cameras
(average speed cameras) are installed however the existing 70mph speed limit is
retained.

The Study Area

1.6 The site is located to the north west of Cambridge between Spittals Interchange
(west of Huntingdon) and the M11. It is located wholly within Highways Agency
Area 8

1.7 Figure 1.1 illustrates the location of the site.
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Figure 1.1 - Location of Scheme
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The Problems

1.8 Prior to the scheme the problems identified on this section of the A14 were:
§ A perceived high accident rate along the A14;
§ High levels of delay and disruption to traffic when accidents occurred,;
§  Evidence of confusion of routes to Stansted and Cambridge Airports; and
§ An accident history associated with the build up of static queuing on the

approach to junctions, in peak periods.

SCHEME DESCRIPTION

1.9 The scheme involved the retention of the national speed limit on the A14 between
Huntingdon and Cambridge and the introduction of a time over distance Speed
Enforcement Camera System (SPECS) that measures average speeds of vehicles
over a section, to enforce the posted speed limit. The scheme also included
revised signing, airport signing and queuing ahead warning signs.

1.10 Construction of the scheme began on 22" January 2007 with cameras installed

on different dates. The Highways Agency handed over the cameras to the Safety
Camera Unit of Cambridgeshire Constabulary, who then commenced enforcement
on Monday 9" July 2007.
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1.11

1.12

1.13

1.14

1.15

1.16

SCHEME CATEGORISATION AND OBJECTIVES

Local Network Management schemes (LNMS) are categorised according to which
of the five assessment objectives of Safety, Economy, Environment, Accessibility
and Integration is primarily addressed by the scheme. As detailed in the PAR
document, the scheme objectives were to:

§ Reduce the number and severity of Personal Injury Accidents (PIAS);
§  Reduce driver stress by:

- reducing differential speed between the fastest and slowest vehicles;

- reducing the number and severity of accidents and a reduction in the fear
of potential accidents; and

§ Reduce route uncertainty by improved signing.

The scheme has therefore been categorised as a safety scheme.

PURPOSE OF THIS REPORT

The Highways Agency has a programme of Post Opening Project Evaluations
(POPE) to review the impacts of new trunk road schemes. This study has been
undertaken by Atkins. The aim of the POPE process is to assist the Highways
Agency (HA) and their managing agents to:

§  Quantify the outturn benefits and disbenefits accruing from new schemes and
to ascertain which schemes offer the greatest value for money; and

§ Develop the pre scheme appraisal processes (PAR Guidance) and ensure
that accurate predictions are made about the impacts of highway schemes on
safety, congestion, environment, accessibility and integration in the future.

This document sets out the results of the Post Opening Project Evaluation (POPE)
of the A14 Huntingdon to Cambridge Safety Camera Scheme as implemented in
July 2007. More specifically the report examines the economic, safety,
environmental, accessibility, and integration impacts resulting from the
implementation of the safety measures.

POPE METHODOLOGY OVERVIEW

This report presents the forecast and outturn effects of the scheme on a common
basis. This process ultimately presents two assessments of the scheme:

§ Assessment 1: The original Full PAR Assessment (using version 3.3). This
represents the forecast benefits of the scheme; and

§ Assessment 2: An Evaluation Summary Table based on the outturn effects
of the scheme using a methodology consistent with the original PAR
assessment undertaken prior to scheme opening.

All monetary costs and benefits in both assessments are presented in 2002
prices, discounted to 2002.
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1.17

1.18

POPE is based on an evaluation of the schemed s tuwnuirhpacts against the five
core NATA objectives, as listed below:

§

Economy - concerned with improving the economic efficiency of transport for
example journey time savings and reliability;

Safety - concerned with reducing the loss of life, injuries and damage to
property resulting from transport incidents and crime;

Environment - reducing the direct and indirect impacts of transport facilities
on the physical and social environment of both users and non-users;

Accessibility - concerned with the ability with which people can reach
different locations and facilities by different modes; and

Integration - aims to ensure that all decisions are taken in the context of the
Government's integrated transport policy.

REPORT STRUCTURE

Following this introduction, the report has been structured as follows:

8

Section 21 Scheme Detail: Provides details of the scheme including photos
illustrating the schemes key features;

Section 3 T Data Collection and Stakeholder Feedback: Details data
coll ected 6before and 6aft er Ostakelwldes
feedback;

Section 4 1 Economic Impacts: Provides information on traffic volume
changes, scheme costs and journey time benefits/disbenefits;

Section 51 Safety Impacts: Analyses the key safety impacts of the scheme;
Section 6 1 Environment, Accessibility and Integration;

Section 7 - Summary of Findings and Recommendations and
Conclusions: Summarises the findings of this post opening evaluation and
key lessons to be learnt from the scheme.

me

ope
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2.

2.1

2.2

2.3

24

Scheme Detail

INTRODUCTION

This section examines the details of the scheme and compares the pre and post
opening scheme layout. The specific aims of this section are to identify and
provide further details of the measures implemented as set out in Section 1.

MEASURES IMPLEMENTED
Removal of Fixed Speed Cameras

As part of the proposal eight fixed safety cameras were removed on the Al4
between Godmanchester and Lolworth. These cameras had been in operation
since 2001. The locations of the removed cameras are illustrated in Figure 2.2.

Installation of SPECS Average Speed Cameras

The scheme included the provision of 24 average speed cameras mounted on 14
masts, with the majority (12 masts) installed on the highway verges. Two of the
camera masts were installed in the central reservation. All lanes are covered by
cameras.

Figure 2.1 illustrates the cameras in situ and Figure 2.2 shows the camera
locations.

Figure 2.1 - SPECS Average Speed Camera
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Figure 2.27 Previous and New Camera Locations
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2.5

2.6

2.7

SPECS average speed camera systems utilise state of the art video system with
Automatic Number Plate Reading (ANPR) digital technology. Each location
consists of a minimum of two cameras - installed with infra red illuminators fitted
on gantries above the road, so they can work day or night. The cameras calculate
the vehicle®& average speed, based upon the time it takes to drive between the
two camera positions.

The cameras are fixed at the roadside, a set distance apart to create a speed
controlled zone, and groups of cameras are linked to create a speed controlled
network. As vehicles pass between the entry and exit camera points their number
plates are digitally recorded, regardless of whether they are speeding or not.
Then, using ANPR recognition, the images on the video of matching number
plates are paired up, and the computer can then determine the average speed
between the cameras.

Airport Signing and Queue Ahead Warning Signing

In order to simplify traffic management, measures to improve safety and reduce
route uncertainty were implemented at the same time as the safety cameras. This
included additional signing to Cambridge and Stansted airports and queue ahead
warning signs, as illustrated in Figure 2.3.

Figure 2.3 1 Airport Signing and Queue Warning Signs

8

Summary i Section 2:

The scheme was implemented as per the PAR specification.




LNMS Evaluation Report

Al14 Huntingdon to Cambridge Safety Cameras

3.

3.1

3.2

3.3

3.4

Data Collection and Stakeholder Feedback

INTRODUCTION

This section sets out the data collection process used to support this scheme
evaluation. More specifically this section:
§ Lists the datasets used to undertake the scheme POPE assessment; and

§ Provides a summary of the feedback from various stakeholders regarding the
overall effectiveness of the scheme in achieving the intended objectives.

DATASETS USED TO SUPPORT THE POPE EVALUATION

A number of datas et s wer e used t o inform the O6be:
comparisons made in this POPE study:

PAR Supporting Data
§  Personal Injury Accident (PIA) data for the period 1% January 2003 to 31%
December 2005 between Spittals Interchange and the M11 at Girton; and

§ AADT data from the TRADS2 database between 2003 and 2005 at the HA
permanent count site at Swavesey.

Post-Scheme Evaluation Data

§ 60 months of pre construction Personal Injury Accident (PIA) data for the
period 1% January 2002 to 31% December 2007 between Spittals Interchange
and the M11 at Girton;

§ 13 months of post opening Personal Injury Accident (PIA) data for the period
1% August 2007 to 1* September 2008 between Spittals Interchange and the
M11 at Girton;

§ AADT data between 2002 and 2008 on the Al4 at ATC count sites at
Swavesey from the TRADS2 database; and

§ Journey time data on the 5km stretch of the A12 between the A1198 and the
A1096 obtained from the HA journey time database (JTDB).

STAKEHOLDER FEEDBACK

Feedback was sought from the following stakeholders:

§ Route Performance Manager; and
§  Cambridgeshire Police.

Route Performance Manager

The Route Performance Manager was contacted on the 5" January 2009 for
feedback as to whether the scheme objectives had been achieved. His thoughts
are as follows:
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3.5

The scheme has been very successful in reducing the number of injury
accidents on this length of road;

Anecdotal evidence points to improved reliability in journey times, smoother
traffic flows, less close-following, less aggressive driving and improved fuel
consumption;

The feedback from the public has been entirely positive. Negative
correspondence received regarding this section of the A14 has reduced since
the installation of the SPECS cameras;

The Route Performance Manager was not aware of any negative
environmental issues with the scheme. There appears to have been a
positive benefit in terms of air quality. The effects are currently being
modelled by the District Councils.

Cambridgeshire Police

Cambridgeshire Police were contacted on the 20" January 2009 for feedback as
to whether the scheme objectives had been achieved. Their thoughts are as
follows:

8

There has been an observed widespread compliance to the speed limit since
the scheme opened;

Allied to some lay-by closures the scheme improved safety on the link;

The traffic flows better since the scheme was implemented, if there is an
increase in journey time, however small, it is not considered to be detrimental
as journeys have become more reliable; and

Following the scheme improvements the link is operating better as a whole
than it was before the improvements.

Summary i Section 3:

8

8

8

Feedback was received from the following stakeholders:

Route Performance Manager; and
Cambridgeshire Police.

The route performance manager believes that:

the scheme has been very successful in meeting the aim of reducing the number

of injury accidents on this length of road; and

Anecdotal evidence points to improved reliability in journey times, smoother
traffic flows, less close-following, less aggressive driving and improved fuel

consumption.

The Cambridgeshire Police view was that:

There has been an observed widespread compliance to the speed limit since the

scheme opened;
Allied to some lay-by closures the scheme improved safety on the link;
The traffic flows better since the scheme was implemented; and

Following the scheme improvements the link is operating better as a whole than

it was before the improvements.

9
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4. Economic Impacts

INTRODUCTION

4.1 This section summarises the economic impacts of the scheme and includes:

§  Areview of the changes in traffic volumes over the period 2002 to 2008;
§ A summary of the sadnpactmedds j ourney ti me
§ Anassessmentofthes ¢ h e me tura costau t

TRAFFIC VOLUME CHANGES

4.2 Traffic volume changes are examined in order to ensure that benefits/disbenefits
of the scheme are attributed solely to the improvements made on the link and not
a result of background changes in traffic volumes during the assessment period.
Furthermore, such analysis helps to identify whether any additional traffic (induced
traffic) has been attracted to the link as a result of its enhancements.

4.3 Permanent count sites 9267 (westbound) and 9268 (eastbound) are located on
the Al4 to the south of Swavesey as illustrated in Figure 4.1 below. Table 4.1
shows the variations in 2-way Annual Average Daily Traffic (AADT) for a seven
year period between 2002 and 2008 on the Al4.

Figure 4.117 ATC Count Locations

© Crown Copyright. All rights reserved. Highways Agency 100018928.2009
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4.4 The AADT data for the seven year period between 2002 and 2008 (January to
December) has been extracted for each year (to allow a consistent comparison of

annual traffic data) and then averaged to
opening trends to be identified. Flows are two-way and measured over a 24 hour
period.

Table 4.1 - Variations in 2-way Traffic Flow on the A14
Index (Central NRTF97

All Roads)
2002 70921 1.000 1.000
2003 71879 1.014 1.017
2004 71327 1.006 1.034
2005 72508 1.022 1.052
2006 74611 1.052 1.069
2007 76003 1.072 1.086
2008 74299 1.048 1.102

Note: Data from TRADS sites 9267 and 9268 (A14, SWAVESEY)
2008 data is based only on an average of the months January to September

2007 data is based only on an average of the months May to December

4.5 Table 4.1 shows that:

§  Traffic growth since 2002 has been just 4.8%, however it should be noted that
2007 data is based on an average of the months May to December only.
January to March traffic flows are consistently lower than the rest of the year
which is the most likely reason for the drop in traffic flow between 2007 and
2008 as demonstrated in Table 4.1.

§ A comparable national average obtained from NRTF central growth traffic
forecasts estimates a growth of 10.2% for the same period. This indicates that
local traffic is likely to have increased well below NRTF estimates.

4.6 Averaging the 60 mont hs o f Jaduéne Z0@2ri eD&cenfber 2006) and 14
mo nt hs oopenidgadta (Augudt 2007 i September 2008) shows a marginal
increase in AADT of 3% post scheme opening.

EcoNoMmIC EFFICIENCY
Scheme Costs

4.7 Table 4.2 provides a breakdown of predicted and outturn scheme costs. This table
indicates that the scheme had a predicted total PVC of £3.086m (2002 prices,
discounted to 2002 at 3.5%). This included an optimism bias adjustment of 10%
and annual maintenance costs of £0.548m, but no risk allowance. A predicted
corrected cost was calculated as although the cost calculations were deemed to
be correct including the RPI and RPF values, the inclusion of a general taxation
factor d i dalldvtfor direct comparison with the outturn scheme costs and as such
this taxation factor has been removed.

11
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4.8 The outturn cost of the scheme was £2.808m (2002 prices, discounted to 2002 at
3.5%).
Table 4.2 - Summary of Predicted and Outturn Scheme Costs
Costs PAR Predicted AR Fize i) Outturn
Corrected

Total Works Cost £2.123m £2.123m £2.802

Total Land Costs £0 £0 £0

Site Preparation Costs £0.042m £0.042m Included in
works cost

Site Supervision Costs £0.106m £0.106m Included in
works cost

Risk Allowance £0 £0 £0

Optimism Bias Adjustment £0.227m £0.227m £0

Works, Land & Other PVC (discounted . - -

to 2002 at 3.5% discount rate) £2.538m £2.099m £2.354m

Maintenance PVC £0.548m* £0.454m** £0.454**

Note: All costs in 2002 Prices, PVC in 2002 prices discounted to 2002 at 3.5% discount rate
*Includes general taxation factor of 1.209
*Assumes tax is included in total works costs

4.9

4.10

411

Journey Time Savings
PAR Predictions and Assumptions

The PAR predicted that there would be no economic efficiency benefits or
disbenefits resulting from the scheme. Significant analysis of delays was
undertaken in the event that the mandatory speed limit was lowered to 60mph.
However, it was agreed with the HA Traffic Appraisal, Modelling and Economics
Team (TAME) that, for the purpose of the 6 a s  bchemé whigreby the 70mph
national speed limit is maintained, there would be no impact on journey times.

Outturn

The journey time data on the Al4 between the Spittals Interchange and the M11
has been obtained from the HA Journey Time Data Base (JTDB) and analysed to
determine whether there have been any changes to journey times/delay at this
location following the installation of the cameras.

The data on the JTDB is split between 3 links: (See Figure 4.2)

12
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§  Southern link - M11 to A1096 (12km);
§  Central Link - A1096 to A1198 (5km); and
§  Northern Link - A1198 to A1126 (4.3km).

Figure 4.217 Journey Time Links

Northern Link

Southern Link

412 The O6befored openi na@ladeonttaperivdfom the0l/@li20068 d f or
to 31/12/ 2006 The O6aft er 6ald manth peniagl framat a wa s
the 01/08/2007 to 31/08/2008

4.13 The results from the JTDB are presented in Table 4.3 and Table 4.4. They show
the information for the following:

§ Recurrent Delay (vehicle seconds) = An estimate of the portion of the total
delay that is recurrent (due to sheer weight of traffic);

§ Non Recurrent Delay (vehicle seconds) = An estimate of the portion of the
total delay that is not recurrent and may be due to road works or incidents;

§ Total Delay (vehicle seconds) = The total delay incurred by a set of vehicles.
Calculated by subtracting the average journey time from the average journey
time in free flow conditions;

§ Journey Time (seconds) = The average time for a vehicle to travel through the
link; and

§ Total Flow (vehicles) = The total number of vehicles that passed through the
link at a particular time period.

13
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Table 4.3 - Summary of JTDB Results (Northbound)

Southern Link Central Link ‘ Northern Link

SRR Before After Before After ‘ Before After
Recurrent Delay (veh secs) 199 201 128 136 115 122
Non Recurrent Delay (veh scecs) 45 40 20 18 18 16
Total Delay (veh secs) 244 241 148 155 133 139
Journey Time (secs) 505 504 214 216 187 188
Total Flow (vehicles) 1535 1655 1531 1654 1531 1654

Note: Data averaged over a year and over a 24hr period

Table 4.4 - Summary of JTDB Results (Southbound)

Southern Link Central Link ‘ Northern Link

Data Type
Before After Before After ‘ Before After
Recurrent Delay (veh secs) 195 217 151 155 142 159
Non Recurrent Delay (veh secs) 38 28 38 23 42 27
Total Delay (veh secs) 233 246 189 178 184 186
Journey Time (secs) 506 511 227 225 205 205
Total Flow (vehicles) 1516 1653 1516 1653 1515 1653

Note: Data averaged over a year and a 24hr period

4.14

4.15

4.16

4.17

4.18

The JTDB has shown that the average total flow in traffic per hourly time period
has increased by 8% (Northbound) and 9% (Southbound). This is in line with
expectations of background traffic growth and therefore the scheme can be said to
have had no impact on flows.

Total delay (calculated by subtracting the average journey time from the average
journey time in free flow conditions) has increased marginally on all links with the
exception of the southern link (NB) and central link (SB). Therefore the scheme
appears not to have had any impact.

Recurrent delay (delay attributed to sheer weight of traffic) has increased
marginally on all links and in both directions whereas non recurrent delay i.e. delay
that can be attributed to incidents/roadworks has decreased on all links.

The observed increase in total delay is likely to result from the increase in total
flow and subsequently an increase in recurrent delay. The reduction in non
recurrent delay is not sufficient to outweigh the increase in this recurrent delay
however the average travel time has stayed relatively constant over a 24hr period.

Whilst it is difficult to draw any firm conclusions from this data, it does support the

anecdotal evidence that the scheme appears to have improved delay and
congestion resulting from incidents/roadworks.

14
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4.19 In November 2008 the Network Operations East Intelligence Unit completed a
problem profile for the entire link (full scheme extent) which compared Vehicle
Hours Delay (VHD) before, after and during the safety camera installation between
the Al4 Spittals interchange and Girton.

4.20 The conclusions of the report were that there was little statistical significance in the
data, due to a lack of definitive patterns in the level of delay. Low data quality and
high variability within the Roads Information Framework (RIF) data made it difficult
to deduce any firm conclusions on the impact of the A14 SPECS scheme on
congestion patterns before, during or after their installation. However, this study
did indicate some significant improvement in VHD on the Northbound A14 from the
M11 towards Huntingdon during the weekday evening peak.

4.21 Economic benefits in terms of improved journey times although possible, are not
quantifiable within the confines of this study. Whilst the JTDB can provide an
appreciation of t h e s c¢ Hilkelpnanpaxt on journey times it does not offer a
substitute for scheme specific observed data.

4.22 Area 8 have commissioned a full study based on data independent of RIF and,
subject to appropriate tests, this may be used as the definitive assessment of the
congestion effects of the scheme.

Traffic Speed Data

4.23 The HA commissioned Carillion-URS to undertake vehicle speed measurements
on the Al14 between Huntingdon and Girton following the installation of the SPECS
saf ety c¢amer aHuntingdom  Camhridde Safety Cameras Speed
Surveys Post | mplementation Reportoé was con
covered the 6 months post i mpl ementati on
speed measurement from Jun eomQaobey20@7005 wi t h

4.24 The results showed that for the six camera sites:

§  The average speed of traffic has lowered at four sites, increased by 1mph at
one site and increased by 5mph at another; and

§ The 85" percentile speed of traffic has lowered at four sites, not changed at
one site and increased by 3mph at one other site.

4.25 Figure 4.3 illustrates the traffic speeds differentials between 2007 and 2005 at 5 of
the sites.

15
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Figure 4.317 Summary of Traffic Speed Data (Speeds in mph)

© Crown Copyright. All rights reserved. Highways Agency 100018928.2009.
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