















































Methodology and Results Technical Note

3.29

3.30

Results

Demand Forecast

Table 3.4 shows the output of the demand forecasting element of the
catchment analysis. Specifically, it shows the impact on demand of the
inclusion of the Bicester Town and Water Eaton Parkway services only - relative
to the situation where the Oxford services run to Bicester North, which
accounts for the reduction in generation shown under Bicester North. The table
splits demand between generated and abstracted demand, with the source of

the abstracted demand identified.
TABLE 3.4
(2007)
Station

Bicester Town

Bicester North

ANNUAL JOURNEYS FORECAST FROM CATCHMENT ANALYSIS

Water Eaton

Parkway
Banbury - -6,307
l Bicester North 139,394 17,843
Bicester Town 139,394
8ietchley -4,652
Charlbury 27,236
E: ombe 416
E’ Didcot Parkway 10,783
§ Haddenham & Thame 1,144
= Hanborough 22,908
Islip 1,064 156
Milton Keynes Centrat -5,814
Oxford 365,479
Tackley 505
Total Abstracted 141,602 -174,009 446,(
Generated 22,700 -32,206 123,389
Total 164,302 - 5 16 569,405

Figure 3.3 shows demand by hexcell for the Intermediate Do Something
scenario against the Intermediate and full Do Something catchment areas. The
aggregate reduction in demand in the catchment areas of the two Bicester
stations is a function of the small worsening of the Bicester North GJT and the
all or nothing assignment of demand to catchment area. In reality the drop in
service for Bicester residents will not be perceived as being so severe, and a
sensitivity test has been undertaken to reflect this, as detailed below.
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FIGURE 3.3 HEXCELL BASED DEMAND DISTRIBUTION
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3.3

3.32

Sensitivity Tests

A drawback of the ‘all or nothing’ approach is illustrated in the results shown in
Table 3.4, which is that the total demand for Bicester decreases despite the
overall service remaining broadly the same for the town as a whole and services
to Bicester Town improving access to certain parts of the catchment area.
Intuitively we might expect demand for the aggregate of the two stations to
remain broadly stable.

As a sensitivity test we have relaxed the all or nothing assumption by allowing
all hexcells within 2.5 km of both stations to be given a generalised cost
associated with the combination of the two stations. This is a slightly optimistic
assumption because those accessing the station by parked car will be
committed to ane of the stations for the reverse trip, but we believe it is a
reasonable assumption for a sensitivity test. The equivalent results are
illustrated in Table 3.5.

TABLE 3.5  ANNUAL JOURNEYS FORECAST FOR BICESTER TOWN SENSITIVITY

TEST (2007)

Station Bicester Tawn Bicester North Water Eaton
Parkway
Banbury - -6,307
Bicester North 139,394 . 17,843
Bicester Town - -139,394 -
Bletchley - -4,652
Charlbury . - 27,236
E: Combe . - 616
E Didcot Parkway - ) 10,783
% Haddenham & Thame 1,144
-
Hanborough . - 22,908
Islip 1,064 . 156
Milton Keynes Central - -5,814
Oxford . - 365,479
Tackley . - 505
Total Abstracted 141,602 -174,009 446,017
Generated 56,573 -19,118 123,389
Total 198,174 -193,127 569,405
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3.33 This test shows an improvement of 50,000 annual trips with the impact on
Bicester as a whole now being slightly positive compared to the case where all
services run through to Bicester North.
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4

4.1

4.2

4.3

4.4

4.5

4.6

Intermediate Flows - Mode Split Analysis

Approach

As well as improving the service from North Oxfordshire to and from London,
the new Evergreen 3 service on the Bicester to Oxford route section facilitates
much improved connections between Bicester and Oxford and other local flows.
The following flows have been considered:

Bicester - Oxford, which has a much improved service both in terms of
frequency and journey time;

Oxford/Water Eaton Parkway - High Wycombe, which is a new direct service
where no rail service currently exists; and

Bicester - Reading, which will still require an interchange, but inveolves the
major demand attractor in the wider area.

The forecast has been created using a mode split model based on Census JTW
data expanded up to match the base annual demand, where relevant.

Oxford - Bicester

A logit-based approach was used to forecast changes in demand for the Bicester
to Oxford and Oxford to Bicester markets using Census Journey To Work (2001)
data to represent commuter travel in the peak and expanding up to observed
counts and LENNON ticket sales data.

The model was calibrated using ward-level journey to work data obtained from
the 2001 Census. Respondents were able to choose the primary mode by which
they usually travel to and from work. For this work, these have been
ageregated as follows:

Train;
Bus;
Car (Car Driver, Car Passenger, Motorbike};

Not considered (Work from Home, Metro, Taxi, Bike, Foot).

The JTW data provided the total ward to ward market size and the base made
split against which to calibrate the model.

Study Area

The study area comprised 43 wards in the Oxford/Bicester area. These wards
were grouped into ten Oxford zones and five Bicester zones and only Oxford
zone to Bicester zone flows were included in the model. The zoning system
used is illustrated in Figure 4.1.Access and egress to zones 02, 03 and 07 is
assumed to be made via Water Eaton Parkway, rather than Oxford, station.
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Methodology and Results Technical Note

FIGURE 4.1 BICESTER - OXFORD INTERMEDIATE FLOW MODEL ZONES
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Generalised Cost Inputs

The characteristics of each mode were described in terms of a generalised cost.
For car, drive times and distances were obtained between ward centroids and
between each ward centroid and Oxford, Water Eaton Parkway and Bicester
Town stations. These were calculated using Mapinfo drive time software. The
drive distances were converted to costs using an assumed cost of 15p per
kilometre,

For rail the generalised cost components comprised:

peak journey times {26 minutes Do Minimum and 16 minutes Do Something)
derived from the existing and proposed timetables;

peak service intervals (90 mins DM and 30 mins DS) derived from the existing
and proposed timetables;
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4.9

4.10

4.12

4.13

4,14

station access times, taken to be drive times to the origin station multiplied by
a standard factor of two to represent the fact that people prefer to spend time
on the train than accessing the station;

egress was assumed to be by walking, and station egress times were again
multiplied by a factor of 2;

station access costs based on access distance (station egress costs were
assumed to be minimal); and

rail fare, derived from 7 day season ticket prices, as a commuter market is
being considered.

Cost inputs for bus comprising service intervals, journey times, and fares, were
estimated at zonal level from examining information on local bus services in
the Oxford / Bicester area.

To ensure all cost inputs were in a common currency, all time-hased inputs
were converted into costs by multiplying by a value of time of £4.17 per hour.
This is the 2002 WebTAG vatue of time for commuters.

Model estimation and application

Coefficients for all cost components, a logit spread parameter and mode
constants were estimated based on the base market share. This model was then
rerun with Do Something service characteristics for rail. This resulted in an
improved mode split for train and a {small) generated demand, estimated by
applying a standard PDFH GJT elasticity of -0.9 to the improvement in overall
composite generalised cost.

This model delivers a forecast for commuting trips in an average AM peak. This
has been expanded up to represent the total AM peak by expansion of the base
56 commuting journeys to an observed peak total (2009) of 72 journeys. This
was then annualised to the base observed (2009/10) total from LENNON of
72,000 journeys, giving an expansion factor of 1,000.

Other Flows

There are potentially a large number of other rail flows for which we would
expect a demand increase given the introduction of the Evergreen 3 service.
We have chosen to concentrate (in a proportionate way) on two of these, which
are expected to be the largest, other than Bicester - Oxford. There will be
other smaller markets which will also have improvements, but these will
require an interchange, and we have chosen, at this stage to regard these as a
potential upside to the forecast. The two largest flows are:

Oxford - High Wycombe, which is a new direct service where no rail service
currently exists; and

Bicester - Reading, which will still require an interchange, but involves the
major demand attractor in the immediate area.

Given the paucity of demand data and the likely size of these markets, we have
taken a pragmatic, heuristic and proportionate approach to these forecasts. We
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Methodology and Results Technical Note

have compiled generalised cost data and base JTW data for the two markets,
using the same zona! definitions for Bicester and Oxford and concentrating on
central Reading and High Wycombe. Given the difficulty of estimating a model
with such limited base modal split data we have created a set of model
parameters which give a plausible result.

4.15 This has been expanded up to give an annual farecast using the same
annualisation factor of 1000, as described for Bicester - Oxford.
Mode Split
4.16 In the absence of any more evidence, and as the logic of the relationship should
equally apply, we have used the same mode split by distance relationship
derived for the London flows described in Table 3.3. Again, this has been used
to produce highway outputs and car park requirement.
Outputs
4,17 Qutputs to the appraisal are generated at a ward level in a manner consistent
with the catchment analysis. Time savings are calculated using time inputs and
base and generated demand using the ‘rule of a half’. Changes in rail revenue
are calculated from demand changes and rail fares. In this case, changes to car
mode split is calculated explicitly, so changes in car passenger kilometres can
also be calculated as the net of the change in end to end car use less the
additional car access kilometres.
Results
4.18 The results are shown in detail for the JTW data for the three separate markets
below in Table 4.1.
TABLE 4.1  JOURNEY TO WORK MODE SPLITS BASE AND DO SOMETHING
Rail Bus Car Total
Bicester to/from Oxford
Do Minimum JTW 56 502 3,002 3,560
Share 2% 14% 84% 100%
Do Something | JTW 157 487 2,924 3,567
Share 4% 14% 82% 100%
Bicester to/from Reading
Do Minimum JTW 17 0 74 91
Share 19% 0% 81% 100%
Do Something | JTW 36 0 55 91
Share 40% 0% 60% 100%
Oxford to/from High Wycombe
Do Minimum JTW 9 15 478 502
Share 2% 3% 95% 100%
Do Something | JTW 98 15 389 502
Share 20% 3% 77% 100%
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4.19 The equivalent annual forecasts are shown in Table 4.2,

TABLE 4.2  SUMMARY OF ANNUAL INTERMEDIATE FLOW DEMAND FORECAST
{2007 BASE YEAR)

NS e [ Peak Jnys Annual Jnys

Do Minimum Bicester - Oxford 72 72,000
Bicester - Reading 17 17,000
Total 89 89,000

Do Something Bicester - Oxford 142 142,142
Bicester - Reading 36 36,000
Bicester - Water Eaton 60 60,279
Water Eaton - High Wycombe 53 53,000
Oxford - High Wycombe 45 45,000
Total 336 336,420

Do Something - Do Minimum B e 264 264,420
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£ Growth Forecasts

Approach

5.1

5.2

5.3

The preceding chapters describe forecasts of one-off specific changes brought
about by the Evergreen 3 scheme, derived using 2007 base data. Growth
forecasts were used in order ta take these forecasts forward to the year of
introduction, to the end of the franchise and beyond. These forecasts were
obtained using the standard PDFH elasticity-based methodology for estimating
exogenous growth.

The approach recommended in PDFH v5 estimates exogenous demand growth as
a function of a series of demand drivers representing demographic, economic
and competitive effects. The impact of these demand drivers is dictated by a
series of elasticities estimated from historical data. Recent studies for the
Association of Train Operating Companies (ATOC} suggest that over the medium
term aggregate growth forecasts give a good estimation of outturn demand.
This study suggested that demand and revenue for Chiltern Railways’ services
have historically out-performed forecasts prepared using this methadology, and
this is atso Chiltern Railways’ experience.

The demand drivers included are:

Economic Growth represented by GDP per capita growth for non-Seasons using
Oxford Economic Forum forecasts provided to ATOC, February 2010.

Economic Growth represented by Employment growth for Seasons. Forecasts
from TEMPRO® v5.4.

Population growth. Forecasts from TEMPRO v5.4.
Growth in car ownership. Forecasts from TEMPRO v5.4.

Cross effect from highway journey time increases. Using forecasts from RAC
Foundation Report ‘Motoring Towards 2050,

Cross effect with motering fuel cost, assumed to grow according to WebTAG
guidance.

Cross effect with bus cost where appropriate, assumed to grow at 25% of
increase in motoring cost per annum.

Rail fares were assumed to increase at RPI+1%.

Results

5.4

Figure 5.1 illustrates the resulting demand growth forecasts. It is worth noting
that the most up to date TEMPRO employment forecasts do not yet reflect the

* The TEMPRO software, developed for DfT, provides summaries of National Trip End Model (NTEM) forecast data
far transport planning purposes
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recession impact which is why Season ticket growth is not shown to reduce as
non-Seasons do.

5.5 Currently the full mix of ticket type growth forecasts are used in the economic
appraisal, but the highway and car park estimates make use of the Full fare
growth forecasts to provide a robust estimate of the potential highway impact
and car park requirement.

FIGURE 5.1 JOURNEYS GROWTH FORECASTS FOR BICESTER - OXFORD AND
OXFORD - LONDON BY TICKET TYPE
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6

6.1

6.2

6.3

6.4

6.5

6.6

Methodology and Results Technical Note

Interface with Traffic Modelling

Approach

As well as providing rail demand forecasts for the commercial and business
cases, the rail demand modelling was required to provide an estimate of the
impact of the scheme on traffic levels, to facilitate the assessment of the
impact of the scheme on local and regional traffic. It was also used to produce
an estimate of the car parking capacity required at the three key stations
affected by the Evergreen 3 scheme: Bicester North, Bicester Town and Water
Eaton Parkway.

The methodology used is based on that outlined in the mode split sections of
the catchment analysis and the intermediate flows modelling described
previously, whereby car parked and car passenger mode splits have bheen
estimated using a distance-based relationship. In addition, growth factors have
been applied to give future year estimates.

Traffic Modelling

The traffic modelling impact of the rail scheme has been forecast by:

Reducing the annual forecast of those accessing the scheme by car described
elsewhere in this Technical Note to a typical weekday; and then

Using a datly demand profile to reduce demand to the peak hours required as
an input to the traffic modelling.

The former ‘de-annualisation’ factor has been calculated from a combination of
LENNON ticket sales data (to give a ‘typical’ 4 week pericd) and gateline data
for an example week, which gives the split between the days of the week. The
calculated factor of 294 converts annual demand to a typical average weekday.

The gateline data described above counts those travelling between Banbury /
Bicester North and London using gates at Marylebone for each quarter hour of
the day. This data has also been used to break down the typical weekday into
departures and arrivals by quarter hour, from which suitable peak pericds have
been aggregated. The resulting station departure and arrival profiles are
illustrated in Figure 6.1.

For the intermediate flows the forecasting work was undertaken for the AM
peak period. 3 Hour peak period demand was reduced to peak hour demand
using an assumed factor of 50%.
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FIGURE 6.1 STATION DEPARTURE AND ARRIVAL PROFILES (TO/FROM LONDON)
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6.7 These forecasts are available at the hexcell (in the case of demand to London)
or ward (intermediate demand) level for the Intermediate Do Something and
Full Do Something cases. The difference is mapped to an appropriate zoning
system and applied as an overlay to base case traffic levels.

Car Parking Requirement

Approach
6.8 The estimate of car parking requirement builds on this approach to give an
estimate of the total car park spaces required on a typical day and the
maximum spaces required at any one time.

6.9 The approach described above is tailored by only considering trips with a home
end at the station and by only using the car parked mode split. The de-
annuatisation factor described above gives the total car park spaces required on
a typical day. However, this is more than the maximum required at any one
time. To give this figure we have used a car parking accumulation methodology
which is based on surveyed arrival and departure profiles at Bicester North’, as
shown in Figure 6.2. The car park accumulation charts then show the maximum
car parking demand required which, in this case, occurs between 12:00 and
12:15.

7 The survey was carried out on Tuesday, 27 July 2010. The profiles only represent those rail passengers parking at
the station and exclude drop-offs, pick-ups and taxis.
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FIGURE 6.2 SURVEYED CAR PARK ARRIVAL AND DEPARTURE PROFILES FOR

BICESTER NORTH STATION
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6.10

In addition to estimating the maximum car parking requirements on a typical
weekday, it has been necessary to produce an estimate of the maximum
requirement on a Saturday. This has been estimated using observed ratios of
Saturday to weekday maximum requirement for both the London and
Intermediate markets. The London ratio (83%) was taken from counts at
Bicester North station in 2010. This was supported by a similar percentage from
the gateline data described above, although this represents total passengers,
rather than just those accessing their journey by car. The ratio for the
Intermediate flows was taken from counts at Water Eaton bus-based Park and
Ride (2008), as this was thought to best represent the market between Bicester
Town and Oxford - the key intermediate flow.
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Results

6.11 Table 6.1 details the weekday car park requirements estimated for the base

year of 2007,

TABLE 6.1 BASE YEAR WEEKDAY CAR PARK REQUIREMENTS

Do Minimum 2007 o Do Something 2007 Spaces
Station
London | Other | Total |London | Other | Total | Car% | Total | DM %ge | DS %ge
Bicester North* 378 80 458 254 80 334 50% 735 62% 45%
Bicester Town - - 65 140 206 47% 7N 71%
Water Eaton Parkway ) : ) 529 30 559 78% 842 66%
‘N Bicester North Includes a high level estimate for non-London destinations, such as Birmingham
6.12 Table 6.2 itlustrates future year required capacities based on the growth rates

described previously. Car park capacities are shown without decking until 2016

and then with decking in 2026, as demand increases over time. 2013 opening

year forecasts are shown without including the ramp up of demand that will be

a feature of the early years.

TABLE 6.2  FUTURE YEAR WEEKDAY CAR PARK REQUIREMENTS

Do Minimum 2013 ' D-o Something 2013 Spaces
Station
London | Other | Total |London | Other | Total Car% | Total | DM %ge | DS %ge
Bicester Morth* 417 89 506 280 89 369 50% 735 69% 50%
Bicester Town - - - 72 155 228 47% 29 78%
Water Eaton Parkway i ) ) 385 32 617 78% 842 73%
- Do Minimum 2016 Do Something 2016 Spaces
Station
London | Other | Total |London | Other | Total Car% | Total | DM %ge | DS %ge
Bicester Morth* 466 99 565 313 99 412 50% 735 77% 56%
Bicester Town - - : 81 173 254 47% 2N - 87%
Water Eaton Parkway . - - 653 35 689 78% 842 82%
Do Minimum 2026 Do Something 2026 Spaces
Station
London | Other | Total |London | Other | Total | Car% | Total | DM %ge | DS %ge
Bicester North* 604 127 73 406 127 533 50% 735 99% 72%
Bicester Town - . - 105 222 327 47% 503 65%
Water Eaton Parkway ; - . b + 893 78% 1,036 86%
‘NB Bicester North Includes a high level estimate for non-London destinations, such as Birmingham
6.13 Figure 6.3 and Figure 6.4 show the car park accumulation for 2016 for Bicester

Town and Water Eaton Parkway respectively.
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FIGURE 6.3 CAR PARK ACCUMULATION FOR BICESTER TOWN 2016
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FIGURE 6.4 CAR PARK ACCUMULATION FOR WATER EATON PARKWAY 2016
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6.14

6.16

6.17

6.18

6.19

Table 6.3 illustrates the equivalent Do Something requirement for a typical

Saturday.
TABLE 6.3  SATURDAY CAR PARK REQUIREMENTS
Station London Other Total
2013
Bicester Town 60 Pl 131
Water Eaton Parkway 485 15 500
72-0-167” - i R )
Bicester Town 67 80 147
Water Eaton Parkway 542 16 559
2026 - B
Bicester Town 87 102 189
Water Eaton Parkway 705 20 725

East West Rail

The completion of the scheme between Oxford and Bicester will facilitate the
introduction of East-West Rail (EWR) services to Bletchley and beyond. An
Outline Business Case for such a scheme has been produced for the East-West
Rail Consartium by consultants Atkins and is in the public domain. The full
‘Preferred Option’ outlined in that document includes an additional 2 trains per
hour (tph} between Oxford and Bicester (travelling between Reading and Milton
Keynes/Bedford). This option could be operational by 2026, with a reduced
‘Core QOption’ introduced from 2017,

We have assessed the potential impact of the scheme to feed into the traffic

modelling and car park reguirements, particularly at Water Eaton Parkway and
Bicester Town stations. The results are then presented as a sensitivity test from
the central forecast for the later forecast year of 2026.

To make this assessment we have used a combination of outputs provided by
Atkins and an additional assessment of the breakdown of the forecast by
geography, time of day and trip end location, which has been agreed with
Atkins.

The EWR Consortium provided forecasts for the incremental change between
the Evergreen 2 service and the EWR Preferred Option in terms of journeys
starting and ending at Bicester Town and Water Eaton Parkway stations.
Journeys were disaggregated into those with home ends locally and those with
home ends at the other end of the journey. Journeys were quoted in a base
year of 2008 and growth to 2026 was supplied.

For Bicester Town we have used the incremental journeys total supplied for
trips to and from destinations other than Oxford. Given that the demand
increase between Oxford and Bicester is a function of a relatively small
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timetable improvement {(from 2 tph to 4 tph) we have used a standard PDFH
approach to give a 30% increase in demand.

6.20 The forecasting methodology adopted by EWR for demand at Water Eaton
Parkway was relatively high level, assuming an additional 20%, on demand from
Oxford to stations other than Bicester. We have taken the view that this is
appropriate for new flows from Oxford to statiens beyond Bicester on EWR, but
that a figure of 10% is more appropriate for large existing flows to Didcot and
Reading.

Traffic Impact

6.21 The EWR forecasts do not have any geographical basis of ultimate origins and
destinations beyond the stations themselves. The demand generated by the
EWR scheme is to a variety of destinations from local (such as Oxford) to
further afield (such as Bedford). In order to provide an appropriate layer of
demand to apply to the traffic modetling we have therefore assumed that the
new EWR demand is distributed around Bicester Town and Water Eaton Parkway
catchment areas in the same way as the total demand forecast in the Central
Case.

6.22 As such, the information provided to those undertaking the traffic modelling
was a percentage annual demand uplift in 2026 demand. The aggregate figures
for the two stations of interest are as follows:

I Bicester Town 53%
I Water Eaton Parkway 23%

Car Parking Requirements
6.23 Similarly for car parking requirements, without any geographical information
available for the EWR forecasts, we have applied a percentage uplift on home
end demand to the existing total car parking requirement. This effectively
assumes that the geographical distribution, and hence mode split, of those
accessing the stations to use EWR services will be the same as for those using
EG3 services.

6.24 In this case additional 2026 car parking requirements for the two stations of
interest are as follows:

I Bicester Town 145
I Water Eaton Parkway 214

6.25 Figure 6.5 and Figure 6.6 show the effect of the inclusion of the EWR forecasts
on car parking requirement in 2026. It is noticeable that the requirement at
Water Eaton Parkway is marginally (70 spaces} higher than the capacity. In
practice any requirement to extend the deck at Water Eaton Parkway will be
reviewed based on real world user information and if necessary further planning
application would be made then.
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FIGURE 6.5 CAR PARK ACCUMULATION FOR BICESTER TOWN, 2026 INCLUDING
EWR
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FIGURE 6.6 CAR PARK ACCUMULATION FOR WATER EATON PARKWAY, 2026

INCLUDING EWR
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