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EXECUTI VE SUMMARY

At the end of PCF! Stage 0 Strategy, Shaping and Prioritisation, five options to improve the M3
Junction 9 were put forward for the optioneering processes in PCF Stage 1. Two of the five
options fully comply with the scheme objectives, two options partially comply and one option did
not comply with the objectives described later in this summary and detailed within this report.

Following this initial transition of options from Stage 0 to Stage 1 the scheme options were
refined. The five options reported and assessed in this TAR? are:

A Option 11 - This option provides free-flow links between the A34 and M3 with the A34
southbound link passing under the M3 with a 120kph design speed. The A34 Northbound Link
also has a 120kph design speed. Junction 9 would be rebuilt with a dumbbell roundabout
layout.

A Option 14 - This option provides free-flow links between the A34 and M3 with the A34
southbound link passing under the M3 with a 100kph design speed with a three-step
relaxation on horizontal geometry. The A34 Northbound Link has a 120kph design speed.
Junction 9 would be rebuilt with a dumbbell roundabout layout. This option was developed to
provide a fully compliant option which minimises environmental effects while also providing
higher VM compared to Option 11.

A Option 16A - This option provides incremental delivery of Option 14. This provides a free-
flow for the A34 southbound with a 100kph design speed with a three-step relaxation on
horizontal geometry. The northbound A34 would still use the existing A34 through the
Junction 9 roundabout. This option is considered to facilitate potential scheme capital costs
within the affordable budgets of RIS1°.

A Option 16B - This option provides incremental delivery of Option 14. This provides a free-
flow for the A34 northbound, which has a 120kph design speed. The southbound A34 would
still use the existing A34 through the Junction 9 roundabout. This option is considered to
facilitate potential scheme capital costs within the affordable budgets of RIS1.

A Option 18 - This option provides a through-about at M3 Junction 9 (do-minimum design) with
a 70kph design speed. This option is developed, to consider a reduced cost option of
converting the current Junction 9 roundabout to a through-about. This option is considered to
facilitate potential scheme capital costs within the affordable budgets of RIS1.

All five options proposed include improved layouts of the A33 diverge from the A34 northbound as
well as improved NMU provision at Junction 9 which would close the gap in the existing National
Cycle Network Route 23.

Structural impacts, operational, technology and maintenance assessments were also appraised
for each option in their respective Chapters of this report.

A qualitative Environment Assessment was undertaken, which will be further developed with more
surveys and quantitative data becoming available in future PCF* Stages.

LPCFi Project Control Framework
2TARi Technical Appraisal Report
3 RIS i Road Investment Strategy

*PCF i Project Control Framework
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This initial assessment reveals that Option 11 is likely to have the most significant adverse
environmental effects of all options followed by Option 14. This is in general terms due to the
footprint of these options which is greater than for the other options. Option 16A and 16B then
have similar results with Option 16A having a marginally worse effects than Option 16B. Option
18 is likely to have the least significant adverse effects. Mitigation measures will be identified
during PCF Stage 2 and 3, which will likely reduce the magnitude of any adverse effects due to
the scheme for all options.

Cost consultants Benchmark provided a detailed breakdown of costs for each option in 2014
prices. Based on these costs (rebased to 2010 in line with WebTAG! requirements), Systra
undertook an economic appraisal using TUBA®  while the COBALT®, SIA* and DIA® was
undertaken by Mouchel Consulting. The expected total scheme costs and the corresponding
BCRs® for all options are shown below.

OPTION | EXPECTED SOUENECOSTIN | SR WTHEENEFTIS TN, vew caTecomy
Option 11 186.8M 1.31 Low
Option 14 134.1M 1.88 Medium
Option 16A 59.4M 1.83 Medium
Option 16B 45.2M 2.54 High
Option 18 18.7M 2.00 High

L WebTAG i Transport Analysis Guidance
2TUBAi Transport User Benefit Analysis

¥ COBALT - Cost Benefit Analysis T Light Touch
* SIA - Social Impact Assessment

® DIA - Distribution Impact Assessment

® BCR i Benefit to Cost Ratio

M3 Junction 9 Improvement Scheme WSP | Parsons Brinckerhoff

Technical Appraisal Report Project No 70018136
Highways England



FULLY COMPLIANT OPTIONS
Option 11 fully complies with the scheme objectives, howeverit has:

the current highest estimated scheme cost

A
A the greatest adverse environmental effect
A the lowest BCR

A the lowest rated Vim®,

A the highest standard of design of all the options

Due to the significant negative environmental effects and high cost for Option 11, Option 14 was
developed to provide a fully compliant option which minimises environmental effects while also
providing higher VfM compared to Option 11. As a result of the development of Option 14, it is
therefore not recommended that Option 11 be taken forward to PCF Stage 2.

Option 14 fully complies with the scheme objectives and also:

A has fewer significant adverse environmental effects than Option 11.

A currently rated Medium V{M, with the likely potential that following further refinement at PCF
Stage 2 it could achieve a high VfM rating.

A exceeds the current scheme budget.

It is recommended that this option is progressed in PCF Stage 2 as the preferred fully compliant
option.

PARTIALLY COMPLIANT OPTIONS

Options 16A and 16B were taken forward in PCF Stage 1 in order to facilitate potential scheme
capital costs within the affordable budgets of RIS1, while partially complying with the scheme
objectives by supplying free flowing links in one direction. They provide an incremental delivery of
the fully compliant Option 14 once both options have been built.

Option 16A partially complies with the scheme objectives by only providing a free flowing A34 link
to the M3 in the southbound direction. It has:

A less significant adverse environmental effects than the fully compliant options as a result of its
smaller footprint

A acurrent scheme budget which is within the affordable budgets of RIS1

A amedium VM rating

A the second lowest BCR of all the options

Option 16B partially complies with the scheme objectives by only providing a free flowing A34 link
to the M3 in the northbound direction. It has:

A less significant adverse environmental effects than the fully compliant options as a result of its
smaller footprint

LVfM i Value for Money

M3 Junction 9 Improvement Scheme WSP | Parsons Brinckerhoff
Technical Appraisal Report Project No 70018136
Highways England



A acurrent scheme budget which is within the affordable budgets of RIS1

A ahigh VM rating

A the highest BCR of all the options

It is recommended that both options 16A and 16B are progressed in PCF Stage 2 as both would
need to be developed further even if only one is chosen as the preferred option eventually. It is
important that they develop together as an eventual fully compliant option equivalent to Option 14.

Both options can be built within the current scheme budget and have either medium of high vim!
meaning either could be chosen as the preferred option at the end of PCF Stage 2.

NON COMPLIANT OPTIONS

Option 18 does not comply with the scheme objectives as it does not provide a free flowing A34
link to the M3 in either direction. The provision of free flow links is a key requirement of Highways
England Operations. It has:

A less significant adverse environmental effects than the other options as a result of its smaller
footprint

A acurrent scheme budget which is within the affordable budgets of RIS1

A a high VfM rating

A  the second highest BCR of all the options.

Although overall it has the second highest BCR, the benefits are all driven by the improvements to

the A34/A33 diverge and not the throughabout which would be over capacity and contributes a
small disbenefit.

It is not recommended that this option be taken forward to PCF Stage 2 as it is not a compliant
option and has a lower VM rating than Option 16B which is at least partially compliant.

RECOMMENDATION

Based on the combination of the individual assessments above, t he daBdCtR &@rious
options compliance with the scheme objectives, it was concluded that Options 14, 16A and 16B
should be carried forward to PCF? Stage 2 for further development.

This report will now form a key input source to the Scheme Appraisal Report, which will be
produced in PCF Stage 2.

LVfM i Value for Money
2pCFi Project Control Framework
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1.1.2

1.13

| NTRODUCTI ON

BACKGROUND

M3 Junction 9 is a key strategic route interchange which connects South Hampshire and the ports

of Southampton and Portsmouth with the wider sub region. It also connects the region to London

and the north-west via the M3, and the Midlands and the North via the A34. The A34 also
provides a connection to the principal east-west corridor of the A303.

The scheme location relative to the SRN" is illustrated in Figure 1-1.

\

Figure 1-1: Scheme location relative to the SRN (Source: Esri, HERE, DeLorme, FAO, USGS, NGA)
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A significant volume of traffic currently uses this grade-separated, part signalised gyratory
(approximately 6,000 vehicles per hour during the peak periods). The junction acts as a
bottleneck on the local and strategic highways network and causes significant delay, especially
during peak hours.

1SRN Strategic Road Network
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1.1.4 The northbound and southbound movements between the M3 and the A34 are particularly
significant, with downstream queues on the northbound diverge (off-slip) of the M3 backing onto
the mainline carriageway, often resulting in safety concerns during peak periods. There are
further potential safety concerns on the A34 southbound due to significant queuing which also
results in rat running traffic through Winchester between the A34 and A272 junction at Worthy
Down (to the north of Junction 9) via the B3420 and the B3409 to M3 Junction 11 (to the south of
Junction 9). To overcome queuing on the M3 Junction 9 northbound diverge, additional traffic
signal green time is allocated, resulting in the development of lengthy queues on the A272 Spitfire
Link and Easton Lane during the morning and evening peak periods respectively.

1.2 STRATEGIC CASE

1.2.1 In March 2015 the Department for Transport published the Road Investment Strategy (RIS) which
sets out a list of improvement schemes that will be developed by Highways England over the
period 2015-2020.

1.2.2 The RIS' outlinesalongt er m i nvest ment programme f orkwkhag! ando
package of committed funding available to provide:

A Along-term vision for the strategic road network, outlining how Highways England will create
smooth, smart and sustainable roads.

A A multi-year investment plan that will be used to improve the network and create better roads
for users.

A High-level objectives for the first roads period 2015 to 2020.

1.2.3 The O6Road I nvestment §201%20 Road/P efroiro dtdh ed 02cOulnbe/ nlt6 a n n ¢
Junction 9 improvements with the intention to provide fi u p gertoattek junction to allow free
movement from the A34 to the M30.

1.2.4 Highways England recently signalised the roundabout at Junction 9 as part of the national Pinch
Point programme outlined during the Chancell ords
of £700,000. The works were intended to reduce congestion and journey times for commuters,
while improving road safety.

1.2.5 Hampshire County Council has identified that infrastructure improvements are necessary to
reduce congestion levels and assist with the strategic movement of traffic at a key arterial
intersection in order to ensure that vehicular delay does not compromise the scale of potential
future economic growth in the sub-region. It is believed that the introduction of free-flow
movement between the M3 and the A34 will be critical to ensuring these goals.

1.2.6 The M25 to Solent and Solent to Midlands Route Strategy Evidence Report published in April
2014 noted that:

A The A34 is the main corridor between the Midlands and the North carrying freight traffic from
Southampton and Portsmouth Docks.

A This section of the route connects with the M25 to Solent at the M3 Junction 9 and the South
West Peninsula at the A34/A303 junction.

' RIS i Road Investment Strategy
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A Substantial development of the Southampton container port will increase Heavy Goods
Vehicle (HGV) traffic on the A34 and M3 (which is expected to double between 2005 and
2020 with vehicular traffic increasing by 33%").

A There are plans to provide 2,000 dwellings (of the 4,000 planned in Winchester) in the Barton
Farm area of Winchester adjacent to the M3 Junction 9 with the A34.

1.2.7 Additionally, the LEP? for the region, Enterprise M3, produced a Strategic Economic Plan which
listedtheM3 Junction 9 within their top 5ThHesearasgnort A A
as vital in providing the underpinning infrastructure that will facilitate the LEP to deliver its targets.
A supporting letter for strategic improvements at this location was issued to Highways England on
behal f of mul ti EM3¥ SdeR/Morset/ Thansek Vatley ang Berkshire.

1.2.8 The purpose of this report is to collate and document all relevant factors necessary for a technical
appraisal of the proposed schemes and to evaluate and compare them on engineering, traffic,
environmental and economic grounds under the terms of reference set out in the planning brief
and also to provide a basis for consultation with the general public.

1.3 PURPOSE OF THIS REPORT

1.3.1 This Technical Appraisal Report (TAR) brings together the traffic, economic, safety, operational,
technical, maintenance and environmental assessments. In many cases, outcomes are based on
other Project Control Framework Stage 1 products containing more detailed findings, as
supporting evidence to this TAR. Consequently, this report is both linked to and informed by the
following deliverables:

A Traffic Modelling Report

Economic Assessment Report

Appraisal Summary Table

Appraisal Specification Report

A
A
A
A

Screening Assessment of Implications on European Sites

A  Environmental Study Report including Environmental Scoping Report

1.3.2 Both this TAR and these assessments form the basis for deciding which scheme option(s) should
be taken forward for further consideration in PCF* Stage 2. This product is also a key input into
the Scheme Assessment Report, to be produced at the next PCF Stage.

1.4 USE OF ACRONYMS AND FOOTNOTE

1.4.1 This report contains many technical terms, a long glossary table listing all acronyms used could
make cross-referencing a cumbersome process to the reader. Instead, all abbreviations are
expanded at the footnote on the same page where they appear. This improves both the
readability of the report,andremoves t he need for a reader to remem
after its first use.

! Solent to Midlands i Route Strategy Evidence Report/Technical Annex (April 2014)
2LEP T Local Enterprise Partnership

3EM3 i Enterprise M3

* PCF - Project Control Framework
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2 PLANNI NG BRI EF

2.1 CLIENT SCHEME REQUIREMENTS

211 The Planning Brief for the M3 Junction 9 Improvement is as described in the Client Scheme
Requirements at the following link:

A Client Scheme Requirements

212 The Client Scheme Requirements provides an overview of the scheme. The high level scheme
description states, ODevel opment o flunctiamj miassistnf r ast
with the strategic movement and effective managem

2.1.3 The scheme would help achieve the following key strategic outcomes, as outlined in the
Highways England Delivery Plan 2015-2020:

1. Supporting economic growth 7 Unlocked development capacity for job, business and
housing creation

2. A safe and serviceable network i Safety improved as a result of a reduction in delays
and queue lengths

3. A more free flowing network i Reduced the amount of congestion and increase journey
time reliability

4. An improved environment i There is potential to reduce road traffic noise and vehicle
emissions through reduced congestion. The scheme shall have no net loss to biodiversity
by 2020, as required by the Highways England Delivery Plan *.

5. A more accessible and integrated network i Improvements at Junction 9 would also
include improvements for non-motorised users. The scheme would connect the National
Cycle Network route 23 which is severed by the current junction layout.

2.1.4 The options that have been identified for investigation and which meet the above criteria, are as
listed in detail in Chapter 5.

! This objective has been updated since the Client Scheme Requirements were approved to reflect Value
Management Workshop action No. 3
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3 EXI STI NG CONDI TI ONS

3.1 DESCRIPTION OF LOCALITY

3.1.1 The scheme is located in South Hampshire, which is the second mostly densely populated region
in the southeast of England, with a population of approximately 1,019,300 recorded during the
2011 census. The junction is located near to the ports of Southampton, Portsmouth and Poole,
which attract substantial volumes of traffic (including heavy freight movement and holiday traffic)
from across the country, with the local area acting as a gateway to mainland Europe, the Channel
Islands and the Isle of Wight. In addition Bournemouth and Southampton International Airport
generate additional vehicle trips, which further constrain the operation of the strategic road
network, leading to road congestion and journey-time unreliability.

3.1.2 The location of the junction relative to the surrounding area and local highway networks is
illustrated in Figure 3-1.

Figure 3-1 Scheme location relative to the surrounding area and local road network
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3.1.3 The M3 Junction 9 is located to the east of the City of Winchester which is the county town of
Hampshire. As of the 2011 Census, the Winchester Districti ncl udi ng Al resford an
Waltham has a population of 116,800. Winchester is known for its architectural and historical
interests with Winchester Cathedral being one of the largest in Europe.

3.14 M3 Junction 9 is located adjacent to the settlement of Winnall (to the east of Winchester). The
surrounding area is urban to the west and northwest of the junction and primarily rural in all other
directions with SDNP* located to the east and north of the junction.

3.15 The land immediately to the west of the junction is predominantly commercial/industrial with
Wykeham Trade ParkandaHi ghways Engl anedépstlocated totheenorth-west of
the junction. Developments to the south-west include Sun Valley Business Park, Tesco Extra
Superstore, Winnall Industrial Estate and Scylla Industrial Estate.

3.1.6 The land to the east is generally greenfield primarily forming part of the SDNP, with the River
Itchen and associated floodplain to the north of the scheme. The River ltchen SAC? and SSSI?
also extend to the north-east and south-west of the existing junction.

3.2 EXISTING HIGHWAY NETWORK
3.2.1 The existing junction forms a grade-separated, partially signal controlled roundabout arrangement
between:

A M3 (which forms the principal route between Southampton and London)

A A34 (which forms the principal route between Winchester and Oxford; this also links with the
A33 to Basingstoke)

A A272 Spitfire Link (non-signalised node, this forms the principal route between Winchester
and Petersfield, this route also links to the A31)

A Easton Lane (which provides the local access route between Winchester and the Strategic
Road Network via M3 Junction 9).

The existing junction layout is shown in Figure 3-2.

! SDNP i South Downs National Park
2SACT Special Areas of Conservation
¥3ssIi Sites of Special Scientific Interest
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Highways
England
depot

A

Source: Diital

3.2.2 The northbound carriageway of the M3 approaching Junction 9 is formed of a standard dual 3
lane motorway. The Junction 9 northbound diverge is a DMRB* TD22/06 Layout of Grade
Separated Junctions Type ®§(Option 2) Lane Drop with Parallel diverge. Diverge lanes are
marked for the A34, with two lanes proceeding northbound through the junction for the M3 as a
standard dual 2 lane motorway. A northbound slip road from Junction 9 joins the M3 mainline via
a TD22/ 06 Type OAd6 Taper merge.

3.2.3 North of the junction the southbound carriageway of the M3 forms part of the standard dual 2 lane
motorway . A TD22/ 06 Type 6AO0 Taper diverge provia des ac
the southbound off slip road. The M3 continues through the junction as a standard dual 2 lane
motorway. South of the junction a TD22/06 Type ¢-6Lane Gain with Ghost Island Merge (Option
1) is provided after which the junction the M3 becomes a standard dual 3 lane motorway .

3.2.4 The A34 is a dual 2 lane all-purpose road. Approximately one kilometre north of the M3 Junction
9 the 2 lane northbound carriageway bifurcates. The nearside lane continues north-west as the
A34, widening to two lanes just beyond the bifurcation. The offside lane continues to the north to
become the A33. The existing A34 / A33 arrangement creates a bottleneck for the A34 traffic by
effectively narrowing the A34 from two lanes to one prior to the diverge, before returning to two
lanes after the diverge.

3.25 In the southbound direction the A33 southbound carriageway merges with the southbound A34
withaT D2 2/ 0 6 Coghpgt island merge. Beyond the merge the A34 is 2 lanes towards the
M3 Junction 9 roundabout.

! DMRB i Design Manual for Roads and Bridges
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3.31 The existing traffic conditions on the approaches to the roundabout at the M3 Junction 9 are
summarised in Table 3-1. Traffic counts have been taken from the traffic surveys undertaken in

June 2015 by SkyHigh.

Table 3-1: Traffic counts on the approach and exits at the M3 Junction 9

AM PEAK INTER-PEAK PM PEAK AVERAGE
Hour FLow % AVERAGE % % ANNUAL 9
A (0800- HGV HourLy FLow HGV H%%%i'é%’é) HGV WEEKDAY el
0900) (1000-1600) (AADT)
M3 Northbound o 0 o 0
Merge (On-Slip) 229 9.7% 167 6.0% 228 4.0% 2614 5.7%
M3 Southbound
Diverge (Off- 261 5.4% 171 8.9% 500 1.8% 3755 6.8%
Slip)
A272 Exit 505 8.7% 402 9.4% 1312 2.6% 9248 7.7%
A272 Approach 394 9.1% 347 11.0% 375 6.1% 4723 9.1%
M3 Southbound 550, 1480, 1647  17.1% 1963  9.0% 21696  14.8%
Merge (On-Slip)
M3 Northbound
Diverge (Off- 2370 12.6% 1730 17.5% 2043 10.3% 24891 14.8%
Slip)
Easton Lane Exit 901 4.3% 606 6.3% 571 2.6% 7096 5.0%
Easton Lane 627  7.5% 727 54% 1070  2.2% 8925  5.3%
Approach
A34 Northbound 2350 12.9% 2032 16.5% 2562 9.1% 28722 13.8%
A34 Southbound 2593 13.1% 1880 16.3% 2648 7.6% 27081 13.7%
3.3.2 Table 3-1 above shows the busiest arms at the roundabout are the M3 south facing slip roads and

the A34 northbound and southbound, with the highest flow of 2,648 vehicles occurring in the PM
peak hour on the A34 southbound approach. Flows in the inter-peak are lower than in the peak
hours on all of the approaches and exits but still remain high.

3.3.3 The highest proportion of HGV" traffic is 17.5% during the inter-peak on the M3 northbound
diverge (off-slip); the highest during either the AM or PM is 14.8% on the M3 southbound merge
(on-slip). This difference is unlikely to be as a result of increased HGV flow during inter-peak, but
rather due to the lower car/LGV? flow upon which the HGV proportion depends.

YHGV i Heavy Goods Vehicle
2LGVi Large Goods Vehicle
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COLLISIONS AND JOURNEY TIME RELIABILITY

Collision data has been obtained from Hampshire Constabulary for a five year period from 1%
March 2011 i 29" February 2016. The accident data covers the M3 Junction 9 roundabout
including the slip roads, M3 mainline (approximately 800m north and south of the junction), as
well as the section of the A34 up to the junction with the A33.

The data is based on personal injury collisions recorded by the police. The number of collisions is
summarised in Table 3-2 below, and plots are included in Appendix A.

Table 3-2: Collisions by Severity

TYPE/ 2011 2012 2013 2014 2015 2016 TOTAL
YEAR (MART DEC): (FULL YEAR) : (FULL YEAR) : (FULL YEAR) : (FULL YEAR) : (JANT FEB)

Fatal 0 0 0 0 0 0 0
Serious 1 1 1 2 1 0 6
Slight 17 8 22 12 16 1 76
Total 18 9 23 14 17 1 82

The severity ratio (number of serious and fatal collisions compared with the total) is 7.3%.
O0Reported Road Casualties Great Britain
severity ratio for 50mph dual carriageways is 12.3% and for 70mph dual carriageways 15.5%.
Given that traffic travelling through the M3 Junction 9 roundabout will be slower on average than
that observed on 50/ 70mph roads, there would
resulting in a lower severity ratio in comparison.

Compared to the other years reviewed, 2013 saw a particularly high number of collisions. In
October i December of this year while the Pinch Point scheme on the Easton Lane approach was
being constructed. Compared to other years this resulted in a larger number of collisions
occurring in these months; 2 in both 2012 and 2014 compared to 8 in 2013.

ACCIDENT TRENDS

The collision data from Hampshire Constabulary has been analysed for the five year period
above, during which a total of 82 accidents occurred; the data area shows approximately 50%
occur on or on the approach to the roundabout. The remaining 50% of the collisions occur on the
M3 slip roads or on the main line of the M3 and the A34.

The broad collision characteristics for the serious collisions that have occurred within the study
area in the five year period are outlined in Table 3-3 below.

Table 3-3: Serious Collision Characteristics and Location

PossIBLE ATTRIBUTOR LOCATION OF ACCIDENTS
ACCIDENT DESCRIPTION MUl o % ACCIDENT LOCATION MLBleER Ol %
ACCIDENTS ACCIDENTS

Changing Lane 1 17%  Roundabout 4 66%
Loss of Control 1 17% . .

0,
Rear Shunt > 33% Not at a junction 1 17%
Driver error entering o Roundabout o
the roundabout 2 33% Approach 1 17%

There are only a few serious accidents that have occurred in the study area over the five year
period therefore it is not possible to draw conclusions about trends or prevailing causes but of the
6 accidents, two thirds were as a result of driver error either entering the roundabout incorrectly or
driving into the back of the car in front.

Highways England

201450
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3.4.8 Over the five year review period, 76 slight accidents have occurred within the study area, 48 of
these (63.2%) were attributable to rear shunts, and a further nine (11.8%) were caused by lane
changes. A further 11 (14.5%) of the slight accidents where caused by a loss of control by drivers
and the remaining eight due to driver error on the roundabout.

3.4.9 The police reporting of the accidents show the majority of all collisions reported are categorised
as rear shunt, generally as a result of stationary traffic downstream and poor driver judgement.
The effects of congestion and stop-start conditions at the roundabout are evident from the high
number of rear shunt collisions.

JOURNEY TIME RELIABILITY

3.4.10 The Highways England journey time database has been examined for the route between the M3
Junction 9 northbound off-slip and the A34, just past the junction with the A33, in order to reveal
the variability of journey times on different days of the week. All days within the neutral month of
October 2015 have been included in this assessment.

JOURNEY TIME VARIABILITY THROUGH THE DAY

3.4.11 The journey times, reported for an average weekday, are shown for the AM, PM and IP* hours in
Table 3-4 below for the section between south of the M3 Junction 9 and on the A34, north of the
A33 diverge.
Table 3-4: Peak and Inter-peak Journey Times (Seconds), Average Weekday
SECTION AM (0800-0900) IP (1000-1600) PM (1700-1800)
Northbound 111 121 119
Southbound 134 124 150
Difference compared to IP (%)
Northbound -10(-9%) -2 (-2%)
Southbound 10 (8%) 26 (21%)

3.4.12 Error! Reference source not found. shows that the northbound route has journey times which are

consistent between the AM, IP and PM peak of around two minutes. The percentage change in
journey times between the three peaks is 9% equating to a range difference of 10 seconds.

3.4.13 In the southbound direction the PM peak journey time is longer than the AM and the IP journey
time. The range difference in journey times in the southbound direction indicates an increase of
10 seconds (8%) in the AM and 26 seconds (21%) in the PM, compared to the IP.

3.4.14 Comparing the journey time variability between peak periods on an average weekday, the
difference between travelling at different times of the day is considered to be low. The greatest
difference (21%) can be seen on the southbound route between inter-peak and PM peak, which is
expected to relate to the increase in traffic flows.

LIP i Inter-peak

M3 Junction 9 Improvement Scheme WSP | Parsons Brinckerhoff
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JOURNEY TIME VARIABILITY THROUGH THE WEEK

3.4.15 While the journey time variability between peak periods of an average weekday has been
presented, it is useful to also understand the change in journey times through the week. This
section utilises the same dataset as in Table 3-4, breaking the data down further by day of the
week in order to compare how journey times vary each day.

Network peak hours have been selected for these calculations; the same hours for which the
traffic count data has been presented in Section 3-3. The journey time by direction and day of the
week is shown in Figure 3-5.

M3 Junction 9 Improvement Scheme WSP | Parsons Brinckerhoff
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Table 3-5: Average Peak Hour Journey Time (Seconds) by Weekday

JOURNEY
TIME/ ROUTE PEAK PERIOD MONDAY = TUESDAY WEDNESDAY THURSDAY  FRIDAY
SECTION
M3 to A34 AM 119 104 111 111 111
(Northbound) P 123 105 107 109 163
PM 126 111 116 121 119
A34 to M3 AM 161 134 131 126 126
(Southbound) P 134 131 124 119 117
PM 157 134 140 153 165

It can be seen that there is some variance in journey times when travelling on different days of the
week. For northbound travel, the average mid-week journey generally takes less time in most
peak periods than on a Monday or Friday. Furthermore, inter-peak journeys on a Friday are
significantly longer than on a Monday, 163 seconds compared to 123.

Data for average weekday travel in the southbound direction indicates that journeys on a Monday
are longer in all peak periods than mid-week journeys. Slower travel is also observed during the
Friday PM peak, with average journeys taking up to 31 seconds longer than on mid-week days.

The average peak hour journey times presented in Table 3-5 provide an indication of usual travel
times through the junction, while Table 3-6 summarises the minimum and maximum journey times
in each direction/ peak period, for each day of the week observed in the October 2015 dataset.
This gives a better indication of how augmented journey times can become, during times of
congestion compared to periods of minimal delay through the junction.

Table 3-6: Min/Max Peak Hour Journey Times in October 2015 (Seconds)

JOURNEY

TIME/ ROUTE | PEAK PERIOD . MONDAY TUESDAY WEDNESDAY . THURSDAY FRIDAY

SECTION

M3 to A34 AM 93/238 87/128 91/131 94 /142 81/182

(Northbound) P 93/223 84 /127 99 /153 88 /192 100/432
PM 108 /185 95/137 92/138 92 /150 94 /315

A34 to M3 AM 117 /197 99/178 100/177 105/164 99/170

(Southbound) IP 110/190 111/222 86 /157 101/141 93/135
PM 108/194 111/186 99/201 102 /194 108 /201

Based on the lowest recorded northbound journey times, it can be assumed that a journey with
minimal delay from traffic signals or congestion takes approximately 81 seconds, while in the
southbound direction the lowest recorded journey time is 86 seconds.

The range between minimum and maximum journey times is further summarised in Table 3-7 for
each direction and peak period.

LIP i Inter Peak

Highways England
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Table 3-7: Journey Time Range (Working Weekdays)

JOURNEY
TIME/ ROUTE : PEAK PERIOD MINIMUM MAXIMUM RANGE RANGE/MIN%
SECTION
M3 to A34 AM 81 238 157 194%
(Northbound) IP 84 432 348 414%

PM 92 315 223 242%
A34 to M3 AM 99 197 98 98%
(Southbound) IP 86 222 136 158%

PM 99 201 102 103%

3.4.21 It can be seen from an analysis of minimum and maximum journey times recorded in October

2015 that there is significant variability day to day, with maximum journey times more than double
minimum journey times. Most notably, journeys in the northbound direction during the inter-peak
varied from 84 to 432 seconds, equating to journey times more than five times longer (414%) than
journeys that experienced minimal delay. This indicates that drivers can experience heavy
congestion and delay travelling through the junction, suggesting a very poor level of journey time
reliability. The measure of journey time variability is important to allow regular road users to
make a prediction of their likely journey time. In doing so, road users are able to select a start time
to minimise any adverse impact of unexpected delays. The perceived poor level of journey time
reliability at this junction has been evidenced above. As a result regular users will seek alternative
routes, avoiding the junction altogether.

3.4.22 Analysis of average journey time variability across the week indicates higher journey times in
most peak periods on Mondays/Fridays compared to mid-week. Most regular travellers through
this junction are likely to expect this which is as a result of higher traffic flows at these times.

M3 Junction 9 Improvement Scheme WSP | Parsons Brinckerhoff
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3.5 SCHEME AREA

3.5.1 The anticipated maximum area of works extent (scheme area) is illustrated in Figure 3-3 and
contains all the scheme options and is hereafterr ef erred to as 6t he schemebd.
are described in Chapter 5.

Figure 3-3 Maximum area of works extent (scheme area)
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3.5.2 Different study areas have been used by the environmental technical disciplines due to the

differing nature of the features being considered, and assessment requirements. The study areas
that have been considered in the Environmental Study Report are presented in Table 3-8.
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Table 3-8: Maximum study areas used within the technical topics

TECHNICAL TOPIC STUDY AREA

Air Quality; 1 Scheme area and 200m from the road centre line

Noise & Vibration 1 Scheme area and a 300m area surrounding the scheme
area

Geology and Soils 1 Scheme area and a 500m area surrounding the scheme
area

Materials 1 Scheme area and waste management facilities in
Hampshire

Cultural Heritage 1 Heritage assets - scheme area and 300m area

surrounding the scheme area
1 Setting assessment - scheme area and a 1km area
surrounding the scheme area

Water Environment 1  Groundwater - scheme area and a 500m area
surrounding the scheme area

1  Surface water - scheme area and a 1km area
surrounding the scheme area

Landscape 9 Arboriculture - scheme area
1 Landscape receptors - scheme area and 500m area
surrounding the scheme area
I  Visual effects - scheme area and a 1km area
surrounding the scheme area
1 St Catherines Hill viewpoint has been assessed from
4km
People & Communities 1 Land use; community severance; community land; and
Development land - the scheme area
1  Tourism and recreation - scheme area and 500m area
surrounding the scheme area
1 Motorised and non-motorised travellers; community
severance; and community land - scheme area and a
1km area surrounding the scheme area
1 Local economy; and housing - Winchester City Council
Administrative Area
Nature Conservation 1 Scheme area and a 2km area surrounding the scheme
area
M3 Junction 9 Improvement Scheme WSP | Parsons Brinckerhoff
Technical Appraisal Report Project No 70018136
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3.6 TOPOGRAPHY, LAND USE, PROPERTY AND INDUSTRY
TOPOGRAPHY

3.6.1 The scheme lies along the River Itchen Valley with the base of the valley to the west of Junction 9
and running through the north-west of the scheme with the South Downs rising to the east of the
scheme.

3.6.2 The Junction 9 roundabout and highway infrastructure to the south including slip roads and the

A272 Spitfire Link are lower than the surrounding land. There is a 10m, almost vertical cut under
the B3404 at the southern end of the scheme area, which is the most notable engineered
landform.

3.6.3 The highways infrastructure of the A34 Winchester Bypass is slightly elevated in order to cross
the River Itchen floodplain within the north-western part of the scheme area.

3.6.4 To the north of Junction 9, the M3 rises gradually at an even gradient to pass over Easton Down.
This is achieved by embankments through a small combe/hollow near the Highways England
depot and then cuttings on the higher ground.

3.6.5 There are numerous ditches, water bodies, streams and rivers in the area. The largest
watercourse is the River ltchen and its tributaries, which run through the northern part of the
scheme area, across a wide, flat floodplain (refer to Section 3.8).

LAND USE, PROPERTY AND INDUSTRY

3.6.6 Much of the scheme area is occupied by the highway corridors of the M3, including
embankments, cuttings, bridges, slip roads, and accompanying infrastructure such as signage,
fencing, traffic lights and occasional lighting. The south-western section of the scheme also
contains built elements, including two-storey office and construction blocks and paved areas of
hard standing used for car parking around the Highways England depot. The central and northern
sections of the scheme contain areas of open farmland. Trees, hedgerows and wooded areas
associated with highway planting are located on embankments and roundabouts of the existing
M3 corridor.

3.6.7 The land use to the east, south-east and north-west of the scheme, which is part of the SDNP, is
largely one of open farmland containing medium to large-sized rectangular fields intersected by
access tracks and bounded by hedgerows.

3.6.8 To the south-west and west of the scheme is the built form of the City of Winchester, with retail
parks adjacent to the M3 corridor. The land use in the vicinity of the scheme is detailed in Section
3.1

3.6.9 To the north of the scheme is the village of Kings Worthy, which is separated from the built form
of the City of Winchester by woodland and the A34. The land use to the north-east is dominated
by the M3.

3.6.10 A large number of residential dwellings (approximately 260 are estimated to lie within 200m of the
route alignment, primarily at the northern and southern extremes of the study area), six schools
(including St Swithunds School north of the B3404
premises (immediately to the west of the scheme) all lie within 1km of the scheme. Most of the
residential receptors lie close to the A34 to the north of the junction (in Headbourne Worthy, Kings
Worthy and Abbots Worthy) or close to the M3 to the south west of the junction (on the eastern
fringe of Winchester). A small number of farm holdings are located east of the scheme.
Residential and commercial areas and schools are shown in Figure 3-4.
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Figure 3-4 Residential/commercial areas and schools
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3.7 CLIMATE

3.71 Climate figures were obtained from the Meteorological Office website for the nearest weather
station to the scheme at Martyr Worthy, which is located approximately 2.5km north-east of the
scheme. The figures are averaged over the years 1981-2010, and are, as follows:

Average mean daily maximum temperature: 14.6°C

Average mean daily minimum temperature: 5.8°C

Annual average number of days with an air frost: 53.8 days

Annual average number of hours with sunshine: 1564 hours

Average annual rainfall: 746.5mm

BN 2 I 2 IS 4

Annual average number of rainy days (>=1mm): 116.2 days

3.8 DRAINAGE
WATERCOURSES

3.8.1 The River Itchen (Figure 3-5) flows in a south-westerly direction, comprising several tributaries
and land drains that flow through the River Itchen SAC/SSSI? and the SDNP? (Figure 3-3), in the
northern section of the scheme. The existing A34 carriageways and A33 merge and diverge to
the A34 cross the River Itchen to the south of Kings Worthy approximately 1km north-west of the
existing Junction 9. The existing M3 motorway crosses the River Itchen to the east of Kings
Worthy, approximately 2km north of the existing M3 Junction 9. To the south of the existing
Junction 9 of the M3, the River Itchen continues to flow in a south-westerly direction to discharge
to the Solent approximately 22km downstream of the scheme.

3.8.2 The scheme is also locatednearNu n 6 s Wa | (Figugt3+5)eaatnibutary of the River Itchen
and a main river which flows in a southerly direction approximately 250m to the west of the
scheme. To the south of the scheme, t he Nunds Wal k Stream continues
direction before it joins the River ltchen approximately 1.25km to the south-west of the scheme.

3.8.3 The River Itchen and a numberofi t s tri butaries (including the Nun
a main river, by the EA? due to their strategic importance.

GROUNDWATER

3.84 British Geological Survey mapping indicates that the scheme is primarily underlain by the Seaford
Chalk Formation. A small outcrop of the Newhaven Chalk Formation may be present on the
eastern boundary of the scheme. The Lewes Nodular Chalk Formation underlies the Seaford
Chalk Formation immediately south of the scheme.

!'sac - Special Areas of Conservation

% 35S - Sites of Special Scientific Interest
® SDNP - South Downs National Park

* EA - Environment Agency
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The EA classifies the Seaford Chalk and the Lewes Chalk strata as Principal Aquifers. These
layers of rock or drift deposits are described as having the potential to support water supply
and/or river base flow on a strategic scale. Review of the EA Water Abstraction Licences map
indicates the presence of several groundwater abstraction licences within the vicinity of the
scheme. It is also considered likely that the River Itchen and its tributaries are supported by
groundwater base flow from the Chalk bedrock.

The majority of the scheme is not underlain by superficial deposits. However, superficial Alluvium,
River Terrace and Head Deposits comprising clay, silt, sand and gravel within the extent of the
river floodplain and adjacent river banks, are present within close proximity to the River Itchen.

The Alluvium and River Terrace Deposits are classified as Secondary \dAquifer by the EA'. A
Secondary A\bAquifer is defined as permeable layers of rock capable of supporting water supplies
at a local rather than strategic scale, and in some cases forming an important source of base flow
to rivers. The Head Deposits are classified as Secondary Aquifer (undifferentiated). Peat
deposits have also been noted from a number of BGS? boreholes located in the near vicinity of
the existing Junction 9 area.

The northern section of the scheme falls mostly within an area classified as a Groundwater
Source Protection Zone 1 (inner zone). These zones indicate where groundwater is typically

used to support public drinking water supplies and therefore the protection of groundwater quality
and quantity within these areas is important. Zone 1 is the most sensitive of these protective
areas and indicates the zone in which cont