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Executive Summary

BACKGROUND
Faber Maunsell were commissioned to undertake TRICS Research Brief 1, which is
to explore the relationship between accessibility and parking for new developments.
TRICS commissions and undertakes research in areas directly related to the use
and understanding of the database.
RESEARCH OBJECTIVES
Specifically the research topic is as follows:
‘Examination of the varation in levels of parking provision within new
developments, for example by public transport accessibility or location, and
relevance to fravel characteristics by mode’.
The broad objectives of the Research Brief were as follows:

« To explore the relationship between parking provision, accessibility and mode
cheice for new developments;

+  To examing how the level of parking influences and relates to the mode
choice,

+  To provide advice on parking standards for new developments; and

+  To determine appropriate definitions of modal accessibility, appropriate for use
in TRICS.

SCOPE OF WORK
The scope of work undertaken included the following:

Review of national, regional and local policies with regard to accessibility and
parking and a literature search to identify relevant research and to determine
the availability of models and data appropriate for use in this project;

. Review of information contained in the TRICS database of relevance to this
study including TRICS muiti-modal sites;

. Selection of main parameters / key criteria;

. Investigation of key relationships and fends and statistical analysis to
establish empirical relationships and correlations between different data sets
and criteria;

. Review of alternative approaches at selected local authorities fo setting
parking standards at new developments.

POLICY BACKGROUND
The need for parking restraint is well recognised in Central Government Guidance:

«  The 1997 Transport White Paper identified the need for restraint and required
local authorities to set targets for future traffic levels;

+  PPG13 established the framework for the adoption of maximurn standards by
Regional Planning Bodies and local authorities;
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»  The latest guidance seeks to minimise the level of parking associated with new
developments through the adoption of maximum standards and through lower
provision in locations more accessible by sustainable modes;

+ Various local authorities are developing their own methods for determining
parking standards based upon location, accessibility and other criteria.

Cne of the key concepts of the National Planning Policy Guidance is accessibility.
Guidance on accessibility is given with the aim of encouraging development in
areas that have high accessibility by non-car modes and improving public
transport, walking and cycling facilities where accessibility is lower. The intention
of targeting development according to accessibility is also designed to achieve
changes in travel patterns, particularly a reduction in car use.

ACCESSIBILITY

A number of local authorities are using accessibility models to identify where
parking restraint will be applied. Some such as Hertfordshire are based on
complex matrix based approaches with a range of weighted criteria. Others rely on
locally developed public fransport accessibility models and local knowledge to
assist in the process of identifying core areas where reduced parking would be
sought.

This study considers local accessibility, assessing both user accessibility fo the
available transport networks, and user accessibility through the available transport
networks.

A review of the main alternative approaches to measuring accessibility was
undertaken, identifying the accessibility techniques and the accessibility software
that are currently available and most widely used. Of the wide range of
accessibility models and measures available, the TRICS Catchment Population
Method and the Public Transport Accessibility Level (PTAL) were concluded to be
most appropriate in the context of this research brief;

«  The TRICS catchment population method defines accessibility in terms of the
relevant catchment populations that can be reached within a set travel time by
different modes of fransport;

PTAL was developed by the London Borcugh of Hammersmith and Fulham to
measure accessibility to the ocal public transport network.

SELECTION OF MAIN PARAMETERS / KEY CRITERIA

Modal choice is arguably the single most important element in transport planning
and policy making. A whole range of diverse factors influence modal split. Key
overriding parameters are likely to include:

. Site location;

- Key site characteristics;

. Accessibility; and

Parking provision and restraint.

Key criteria were identified within each of these parameters for the purposes of
exploring the relationships between location, accessibility and modal split.
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DATA LIMITATIONS

In interpreting the results of the study it is important to recognise the limitations of
the dataset that has been analysed. These include the following:

The site selection process focussed upon the multi-modal sites in the TRICS
database, with only 18 sites selected covering business land uses (81, B2 and
B8),

« The selected sites covered a wide variety of gecgraphical locations.
Accordingly a wide variety of individual site characteristics and local policies
are likety to influence the results;

+  The TRICS modal split surveys are based on ‘observed’ movements intc and
out of each site, which may lead to discrepancies where the last leg of a
journey is made by foot, but the car or public transport has been the main
mode of travel.

ANALYSIS OF RESULTS

A detailed spreadshest analysis model was developed which included the main
parameters and key criteria for each selected site. Key findings included the
following:

Site location was found to be the key overriding parameter, showing
statistically significant relationships with almost all key parameters and
selected criteria;

+ A strong relationship was identified between public transport accessibility (as
derived by PTAL) and moedal split;

+ Refationships between population caichment measures of accessibility and
modal split were less conclusive but there was a relationship identified
between the walk catchment popuiations and the proportion of employees
walking to work;

+  No strong retationship was identified between car ownership / car availability
and modai split;

Average mode split for all 18 sites indicated 78 percent of employees travelling
by private car and 22 percent travelling by sustainable modes (pedestrians,
cyclists, public transport users).

CONCLUSIONS

The resufts of the study have identified a high level of correiation between public
transport accessibility level, as identified through the PTAL approach and medal
split. The resuits for the catchment population method were less conclusive but
indicated a refationship between the numbers of employees walking to work, and
the walk population catchment.

The results of the study have confirmed that a whole range of key criteria influence
modal split, aside from parking and public transport accessibiiity. The vast majority
of these key criteria relate to the accessibility of the site, by whatever mode, with
the location of the site being the key overriding parameter.

The common factor in all approaches to determining parking policy is the
application of local knowledge, which has the effect of ensuring that the parking
standards are suitable for the particular area for which they were designed.
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However, this frequently makes the strategies inappropriate for use in other
locations. The need fo be able to regulate parking standards to take account of any
special / localised facters means that it is difficult fo find an approach that is
universally acceptable. There are however a number of key issues that should be
taken into account when determining parking standards and policy. These may be
defined as follows:

+  Location — The definition of ‘zones’ in which different parking standards are
employed is, perhaps, the issue that is most reliant on local knowledge.
Consequently, the methodology for defining zone boundaries, and the parking
standard(s) that will apply within each zone, will vary from area to area.
Nevertheless, there are a number of commmon indicators that are likely to
influence where the most stringent parking standards are applied, including
proximity to shopping / town centres, community facilities, and major transport
termini and interchanges;

Accessibility — The current approaches to setting parking standards that use
accessibility tend to concentrate on public transport accessibility, since travel
by public transport is seen as the closest surrogate for travel by private car.
However, examination of accessibility by ali modes is recommended, since it
may indicate significant potential to transfer trips from private car to cycling
and walking as well as public transport ~ particularly in urban areas;

. Economic and Social Issues — In some circumstances the characteristics of an
particular area may support the use of stringent parking standards, but iocal
authorities have chosen to refax standards to attract new development in to
areas that need an economic andfor social boost. Parking policy shouid be
framed with these economic and social aims in mind;

Mode Split — Examination of mode split data from simitar sites in the same
area is likely to give a good indication of the mode split that can be achieved at
a new development. Parking standards should be set such that the required
mode split is both realistic and attainable;

+  Catchment Populations — Assessment of the density and distribution of the
population around a new development will give an indication of where
employees are most likely to travel from and, depending on distance and
availability, what their main mode of transport is likely to be;

Local Parking Restraint — The application of rigorous parking standards at new
developments is unlikely to be effective in reducing travel by private car if they
are not coupled with similarly strict parking controls in the surrounding area.
Thus, the parking standards applied must be appropriate to the level of parking
restraint and availability of parking in the iocality of the development.

RECOMMENDATIONS

Specific recommendations with regard to the enhancement of the TRICS database
include:

tnclusion of an additional site location classification in the TRICS database,
based on a small number of general site location categories;

Development of a new section of TRICS specifically concerned with parking
provision and restraint;

tmprovements fo the current process for collecting data with regard to on and
oft-site parking, including a more rigorous and structured appraisal of off-site
parking and restraint;
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Development of the existing accessibility section of the TRICS database to
include additionai information about public transport services, a PTAL measure
of accessibility and catchment populations for walking, cycling and private car
use.
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Introduction

BACKGROUND

TRICS commissions and undertakes research in areas directly related to the use
and understanding of its trip rate database. The objective of such research is to
support and complement the application of TRICS in development-related projecis.
In 2001 a TRICS Research Forum was established to look into future TRICS
Research projects. A number of key areas were identified with a view to
commissioning future research work. From 1999 onwards TRICS has been adding
multi-modal travel data to the database and research projects were identified that
either utilise this information or complement its applicaticn.

PPG13 (Transport) notes that the availability of car parking has a major influence
on the means of transport people choose for their journeys. The levels of parking
may be more significant than levels of public transport provision in determining
mode choice. Reducing the amount of parking in new developments is essential to
promote sustainable travel choices.

FaberMaunsell have been commissioned to undertake TRICS Research Brief No 1,

which is to explore the relationship between accessibility and parking for new
developments.

RESEARCH OBJECTIVES
The broad objectives of TRICS Research Brief 1 are as follows:

- To explore the relationship between parking provision, accessibility and mode
choice for new developments;

« To examine how the level of parking influences and relates to the mode
choice;

+  To provide advice on parking standards for new developments; and

« To determine appropriate definitions of modal accessibility, appropriate for use
in TRICS.

Specifically the research topic is as follows:
‘Examination of the varation in levels of parking provision within new

developments, for example by public transport accessibility or location, and
relevance to travel characteristics by mode’,

SCOPE OF WORK
The scope of work undertaken included the following:

Project Inception — to confirm study methodology, study programme and
timetable; )

Review of national, regional and local policies with regard to accessibility and
parking, and a literature search to establish relevant recent research and to
determine the availability of modeis and data for use in the project;

. Review of alternative models currently available to measure accessibility;

- Review of existing alternative approaches to setting parking standards at new
developments was also undertaken, utilising the excelient contacts that would
be possible though the TRICS Consortium;
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»  Athorough review of the information contained in the current TRICS database
of refevance to this study was undertaken, inciuding the new multi-modal sites;

+  Selection of main parameters / key criteria for the analysis stage;
«  Development of an appropriate accessibility modet;

«  The development of a detailed spreadsheet model to explore the relationship
between site location details, parking and accessibility, and the other identified
main parameters and key criteria;

. The identificatiocn of significant trends and detailed statisticai analysis to
establish empirical relationships and correlations between different data sets
and criteria;

- A brief review of aiternative approaches used by selected local authorities to
set parking standards at new developments in light of the key findings of our
analysis.

CONTENTS OF THIS REPORT

Foilowing this introduction, section 2 reviews existing parking policy and parking
standards, and section 3 examines the various methods available for measuring
accessibility. Section 4 considers the selection of main parameters and key criteria
influencing accessibility, parking and modai split.

Section 5 summarises the data collected from the TRICS database, and any data
obtained from alternative sources, as well as describing the sites seiected for use in
the study. Section 6 summarises the data analysis process, with the refationships
between parking, accessibility and modal split investigated, and the key trends
identified. The conclusions are presented in section 7 together with a review of
emerging approaches to sefting parking standards at new developments. The
recommendations of this study are set out in section 8, and a research bibliography
is included in section 9.
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Parking Standards

NATIONAL POLICY & GUIDANCE

The majerity of national policy guidance on parking standards can be found in the
series of Planning Policy Guidance (PPG) documents issued by the DETR / DTLR.
Of these, 'PPG3: Housing' and ‘PPG13: Transport’ are of most relevance fo the
determination of parking standards.

FPPG3 is specifically concerned with planning issues relating to residential
developments, promoting parking policies that are ‘framed with good design in
mind, recognising that car ownership varies with income, age, household type, and
the type of housing and its location’ (Paragraph 60, PPG3). The rigid enforcement
of car parking standards as a minimum requirement at residential developments is
criticised, noting that 'developers should not be required to provide more car
parking than they or potential ocoupiers might want, nor to provide off-street
parking when there is no need (Paragraph 60, PPG3). Local Authorities are
advised to alter standards in order to reduce parking provision at highly accessible
locations such as town centres, where residents are likely to have a lower parking
demand, or when sufficient off-street parking cannot be easily designed into
building schemes that involve conversion to residential land-uses. The provision of
more than 1.5 off-street parking spaces is considered contrary to the Government's
aim of providing ‘sustainable residential environments’ (Paragraph 62, PPG3), and
consequently the acceptance of such policies is not recommended.

PPG13 gives more comprehensive guidance on parking policy, with the aim of
using it in conjunction with other policy measures, 'to promote sustainable transport
choices and reduce reliance on the car for work and other journeys’ (Paragraph 6,
PPG13, 2001). Parking provision is one of the major determinants of modal choice
for journeys, and has significant cosis, both in terms of money and of space,
associated with it. With this in mind it is suggested that local authorities should, as
part of their Local Transport Plans, aim to adopt parking policies that:

are co-ordinated with, and complementary to, other transport and planning
policies;

do nct require developers o provide more spaces than they deem necessary,
except where there may be an unacceptable increase in on-street parking in
the locality;

« encourage shared parking between land-uses with compiementary parking
accumulation profiles;

. do not encourage development in non-town-centre locations where parking
policies are less stringent;

. introduce on-street parking controls te reduce parking displacement around
areas where on-site parking is being limited;

. provide appropriate levels of cycle and motor cycle parking.

The suggested method for achieving these aims is the impiementation of maximum
parking standards, and the removal of minimum standards except for disabled
parking. A set of maximum standards is suggested for developments exceeding
certain size or employment thresholds. However, this does not preclude local
authorities from adopting policies that yield lower parking provision, or allowing
higher parking provision where there is a demonstrable need.
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REGIONAL POLICY & GUIDANCE

In addition tc the parking policy advice given in PPG3 and PPG13, there are a
series of Regional Planning Guidance documents for various parts of the UK, which
give supplementary guidance on parking standards where appropriate. The
majority of these documents advccate adherence to the maximum standards set
out in PPG13, although many suggest further action in order to refine parking policy
for use in the specific regions they cover. Two notable exceptions are RPG3 and
RPG9, guidance for London and the South East respectively, which suggest the
imptementation of more rigorous parking controls.

RPGY encourages the setting of maximum parking policies that follow the sirategy
set out in PPG13, but notes that 'the South East Regicon exhibits a wide range of
social and economic circumstances which necessitates a flexible approach to
standard setting at local level’ (Paragraph 9.11, RPG9). The proximity of the ROSE
(Rest of South East) area to London means that the adoption of more severe
parking standards is appropriate in order to ensure an approach that is consistent
with the policies of the Quter London boroughs. The key policy guidance points
are:

«  the adoption of a maximum parking standard in the range 1 space per 30-100
m? of gross floor area for B1 {Office) land uses;

. the relaxation of maximum parking standards for employment generating 1and
uses in Quter London from 1 space per 300-600 me to 1 space per 100-600 m®
to achieve greater consistency with the ROSE area

the implementation of standards in accordance with the guidelines in PPG13
for all other land uses;

the potential for the adoption of more rigorous standards where traffic
congestion is a key concern;

the setting of parking standards that complement both the desired level of
economic growth and regeneration, and the public transport accessibility
levels.

RPG3 focuses on the determination of parking standards that are appropriate for
London Boroughs as part of an 'overall strategy to discourage traffic growth and
promote modal shift’ (Paragraph 6.46, RPG3). The London Beroughs are directed
to adopt the maximum standards set out in RPG3 for employment land uses, and
derive standards for other specific land uses based upon these figures. The key
policy guidance poinis are:

+ the derivation of parking standards based on judgements about current and
future public transport accessibility to the area, and existing and future traffic
levels;

. the adoption of maximum parking standards for employment land uses of 1
space per 300-600 m? GFA for Outer London, 1 space per 600-1000 m* GFA
for Inner London, and 1 space per 1000-1500 m? GFA for Centrai London;

. the development of strategies that incorporate on-street and off-street parking
policies and take account of the policies of neighbouring authorities;

. the giving of priority to shori-term parking for shoppers over long term parking
for commuters;

. the establishment of parking provision necessary for essential operation
purposes in conjunction with other Boroughs and LPAC (London Planning
Advisory Committee);
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the reduction of parking provision as public transport accessibility to the area
improves,

The Government Office for the Scuth East (GOSE) conducted research into
parking standards in the South East in 1998, developing a fand use location matrix
for use in determining appropriate parking standards. A set of criteria, considering
location, accessibility, zone activities, and land uses, were established for
classifying zones into one of four categories. Based upon this categorisation,
guidance for determining parking standards is given for mixed-use developments,
residential developments and other land uses that are potential rip attractors.

LOCAL AUTHORITY POLICY & GUIDANCE

Using the framework set out in PPG3, PPG13 and the RPG documents local
authorities have produced their own parking standards, as part of their Local
Transport Plans (LTPs), Unitary Development Plans (UDPs) or as stand-alone
documents. In general, these explicitly state the maximum parking standards to be
adopted at new (or extended) developments, or the method by which the parking
provision can be derived. The policies adopted closely foilow those set out in the
national and regional guidance, although they are frequently modified for urban
centres and other strategic locations to achieve more rigorous parking standards.

Alternative approaches have been develeped by a number of local authorities,
notably Herifordshire County Council in their Suppiementary Planning Guidance 25
{SPG25);, and by Surrey County Council and Hampshire County Council through
the development of accessibility models.

The Hertfordshire SPG25 suggests a zonal approach to the setting of parking
standards, based upon a weighted scoring system that fakes account of zone
characteristics such as location, economic health, and accessibility by sustainable
transport modes. Using the scoring system it is possible to classify sach zone into
one of four zone types, which have associated guidance on the percentage of non-
operational parking to be provided., Zones falling in the highest category (Zone 1)
require developers to provide 0-25% of full parking demand on-site, while zones in
the lowest category (Zone 4) require 75-100% of full parking demand tc be supplied
on-site.  Wycombe District Council and Worcester City Council have also used
similar zonal approaches to the determination of appropriate parking provision at
new developments.

Some local authorities, including Surrey and Hampshire have adopted maximum
parking standards that are based upon accessibility. They have developed their
own methods of measuring accessibility, which has given them a greater flexibility
in setling, and assisting their District Councils in setiing, appropriate parking
standards. LB Hammersmith and Fulham have also generated standards based
upon accessibility. Their approach, more fully discussed later in this section, sets
maximum parking standards relative to plot ratios that are determined by
measuring public transport accessibiiity.

ADDITIONAL GUIDANCE

A number of alternative methods are available for the determination of parking
standards, in addition to those already suggested in national, regional and local
parking policy guidance.

Mark Valleley et al discuss several methods of standard setting, including capacity
based restraint and modal split approaches, in their paper entitled ‘The Role of
Parking Standards in Susiainable Development. The capacity assessment
approach considers restricting the level of on-site parking in order to ensure that
traffic generated by new developments does not cause the local road network
capacity to be exceeded. [n order to achieve this objective, the level of parking
permitted at new developments is constrained below the spare capacity available
on the network. This approach is only really appropriate to, and has only been
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used for, setting parking standards aiong key corriders. The London Borough of
Hounslow successfully applied this approach on a 5-mile section the A4, but no
authority has been able to utilise this approach on an area wide basis. The modat
split approach invoives the assessment of the ability of development users to travel
by non-car modes. The level of parking provision is based upon the proportions of
users who do not need fo use cars to access the site, and consequently requires
the collection of modal split data for different land use classes and the monitoring of
site accessibility in order to determine standards that are appropriate.

The London Pianning Advisory Committee (LPAC) suggest a matrix approach to
the sefting of parking standards in London. Accessibility to developmenis by
modes other than private cars is identified as a key factor in determining how much
parking should be provided. In addition, the importance of social and economic
factors means that varying leveis of restraint are appropriate for Central, Inner and
Outer London. A series of matrices are derived for different land uses, which
express the maximum parking standard reifative to the Gross Floor Area, depending
on accessibility and the level of restrain{ required. Accessibility by non-car modes
is measured by the LB Hammersmith and Fulham PTAL method, expressed in 6
tiers from low to high accessibility. The parking restraint level varies from demand
standard (A) where all parking requirements are met on site, to rigorous restraint
(F) where a minimum level parking is provided on-site. This approach is currently
only suggested for employment land-uses although research is being conducted
into the potential for extending the method to encompass residential, leisure and
retail land uses. The LPAC matrix method has several potential weaknesses, not
least the likely preference of developers to locate in areas of lower accessibility in
order to secure higher on-site parking provision. This is contrary fo national
guidance, which seeks 10 implement restraint-based policies without
disadvantaging town centre areas where accessibility is highest.

These problems are overcome to some extent by the refined PTAL method set out
by LB Hammersmith and Fulham. This uses plot ratios, associated with the six
levels of public transport accessibility, to define the developable floor space relative
to the level of on-site 2{)arking provision and vice-versa. The ltevel of parking is set
at 1 space per 600 m” of net site area for B1 business use. The application of the
plot ratios based upon this standard allow a much higher density of development
per parking space in highly accessible areas than in areas that are relatively
inaccessible. This method is further improved with the introduction of variable
parking standards that are applied relative to the severity of parking restraint
required.

RESEARCH INTO PARKING STANDARDS

TRICS published research into parking demand and parking standards in 1992,
based on parking demand surveys for several different land uses, including offices,
business parks and general industrial sites. The research compared the 85th
percentile parking demand standards, derived from the survey data for each of the
land uses, with the standards adopted by Surrey County Council. The comparison
showed good correlation between demand and provision for retail and office land
uses, but there appeared to be an over-provision of parking spaces at business
parks and industrial sites. Further TRICS research, into trip rate variation, in 1999
also noted the over-provision of parking at many land uses, including office and
business park sites.

A research study into accessibiiity standards for the South West Regional Pianning
Conference advocates a reduction in the use of maximum parking standards, in
favour of policies that only provide parking spaces for those trips that cannot be
made using non-car modes. Developers would be asked toc provide measures to
ensure that accessibility to their sites using non-car modes rose above ceriain
minimum threshold levels, before the site would be deemed suitable for
development, A set of maximum parking standards would still be adopted,
particularly for use at locations where accessibility cannot easily be determined or
where other factors, in addition to accessibility, are key.
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Accessibility

DEFINING ACCESSIBILITY

Accessibility can be defined in many ways, split into many different types and
measured using many different methods. 1t is necessary, therefore, to define what
is meant by accessibility in the context of this research brief.

The aspect of accessibility considered in this brief is best described as local
accessibility. Local accessibility considers transport services and networks that
exist within a defined catchment area around a particular location. The catchment
area can be defined in many ways, for example by travel time or travel distance,
and its size will depend on the mode or modes of transport considered in the
accessibility assessment. The assessment of iocal accessibility requires the
measurement of both user accessibility to the transport networks and user
accessibifity through the networks.

There is a wealth of research into accessibility, but the methods and modeis
identified In this section are particularly appropriate to the concept of local
accessibility,

MEASURING ACCESSIBILITY

Accessibility measures the ability to access ‘opportunities’ using the available
transport services. The exact nature of the ‘opportunities’ depends on the type of
accessibility that is being measured. Most transport accessibility measures can be
defined as one of three basic types (pp 9-11, Haiden et ai);

. Simple metheds;

- Opportunity methods;
+  Value methods.
Simple Methods

Simple methods consider the number of ‘opportunities’ that can be reached within a
fixed threshoid. Some typical examples of this type of accessibility measure are;

. Catchment indices;

»  Network access measures;
+  Peripherality indices;

«  Geographic measures.

Catchment indices count the number of people, jobs, shops or any other type of
‘opportunity’ that lie within a fixed catchment around a particular location. The
catchment is usually, although not exclusively, defined by travel time, travel
distance or travel cost.  The accessibility index is derived by comparing the
catchment ‘opportunity’ populations that can be reached from alternative locations,
or using alternative modes of transport. The simplicity of the approach and its wide
range of uses mean that this type of accessibility measure is frequently used in
development and transport planning.

Network access measures are similar to catchment indices, but consider
accessibility to, rather than through, transport networks. The ‘opportunities’ are no
longer defined as people or jobs, but as access points to the transport network
such as roads, footpaths, bus stops and rail stations. Accessibility is measured in
terms of the number of access points that can be reached within a fixed walk
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catchment, and generaily includes some notion of service frequency and reliability.
Again, the popularity of this approach is mainly due to its simplicity.

Peripherality indices measure the cost, in terms of money, time or distance, to
reach particular types of ‘opportunity’ such as hospitals, schools or urban centres.
This gives some indication of the proximity of a particular location 10 key trip
attractors and generators.

Geographic measures consider the number of opportunities that exist within a
limited travel time catchment. This approach has useful applications in logistics,
but can also be used for other accessibility applications.

Opportunity Measures

Accessibility measurements based upon this approach will consider all available
‘opportunities’, weighting them according to the ease with which the 'cpportunity’
can be reached. The weighting given to each ‘opportunity’ will be determined by a
deterrence function based upon some measure of ease of access. Deterrence
functions are often hased upon cost, distance or time, with the exact form of the
functicn dependent on the transport network and fransport mode being censidered.
Three main types of opportunity measure exist:

Hansen indices;
«  Shimbei measures;
+  “Economic Potentiai” measures.

Hansen methods are essentially the same as the simple measures, except they do
not include thresholds that limit the number of opportunities that are considered in
the accessibility calculation.

Shimbel measures are a specific iype of Hansen indices, where all opponrtunities
are given equal weighting and the accessibility measure is merely the sum of the
cost of reaching each of the opportunities, expressed in terms of money, time or
distance.

Hansen indices that consider accessibility in terms of regional incomes and travel
distance are sometimes referred io as “Economic Potential” measures.

Value measures

Value measures may be generally quantified as utility-based measures of
accessibility. They consider the additional vaiue of new opportunities to individual
or groups of users. The addition of a new opportunity will have significant value
when relatively few similar opportunities exist, but will be value-less i there are a
significant number of simiiar opportunities.

NATIONAL POLICY & GUIDANCE

One of the key concepts of the Government Planning Policy Guidance (PPG}
documents is accessibility, outlining the Government’s objective of ensuring that
housing, jobs, and community services and facilities are accessible by sustainable
transport modes as well as by private car. Guidance on accessibility is given with
the aim of encouraging development in areas that have high accessibility by non-
car modes, and improving public transport and waiking and cycling facilities where
accessibility is lower. The intention of targeting development according fo
accessibility is also designed to achieve changes in travel patterns, particularly a
reduction in car use.

PPG13 identifies accessibility measurement as ‘a valuable tool in planning for new
developments and encouraging transport choices’ (Paragraph 3.09, PPG13, 1994).
The TRICS catchment area apprcach and the LB Hammersmith and Fulham are
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both identified as case studies for the use of accessibility measurement tcols in
policy making, emphasising the importance of accessibility in determining
development characteristics such as scale and density, catchment area, and
transport service provision and integration.

REGIONAL POLICY & GUIDANCE

The guidance given in the RPG documents further develops the Government aims
set out in PPG13. Many of the guidance documents highiight the need to promote
public transport and develop walking and cycling facilities in order to improve
accessibiiity by non-car modes. The guidance issued for London ouflines the
importance of public transport accessibility, aiming to improve both the
attractiveness and viability of ail public transport. The integration of transport
services is also encouraged, along with the provision of on-site facilities to promote
sustainable travel at new developments.

LOCAL POLICY & GUIDANCE

A number of local authorities have adopted policies based upon accessibility
measurerment. The setting of parking standards related to accessibility is not
uncommon, and scme local autherities have extended accessibility modelling and
assessment to aid with setting other transport and planning policies — particutarly
for sustainable travel and development planning and control.

REVIEW OF ALTERNATIVE APPROACHES TO MEASURING ACCESIBILITY

A review of the major approaches to measuring accessibility was conducted,
identifying the accessibility modelling techniques and the accessibility software that
are currently available and most widely used. Some of the approaches considered
are not suited to the requirements of this research brief, because they have been
designed for a specific purpose (Surrey and Hants PTAMs), or are region specific
(LT CAPITAL Model), or have incompatible data needs (Dutch ABC Approach).

A brief overview of the most suitable accessibility medelling approaches and
software packages in the context of this research brief is given in the following
sections.

Alternative Approaches / Models

Of the accessibility measuring techniques previously considered, the following
approaches are thought to be most usefui starting point for the development of a
new accessibility model;

. TRICS Catchment Population Methed;

+  Public Transport Accessibility Level (PTAL);
TRANSAM;

- Potential Accessibility Index (PAl).

TRICS Catchment Population Method

The TRICS catchment population method defines accessibility in terms of relative
catchment populations that can he reached within a set travel time by different
modes of transport. The 45-minute catchment populations are compared for travel
by private transport and travel by public transport, with the ratio giving an indication
of modal choice. Previous TRICS/SERPLAN research into parking and public
transport and the effect upon mode choice at B1 deveiopments in 1993 and 1995,
found that public transport usage was broadly of the same corder as relative public
transport accessibility measured using this method.
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This approach is relatively simpie, with limited data requirements beyond the
definition of the catchment populations. It can be easily be extended to included
additional modes of transport through the caiculation of additional mode specific
catchment populations. The method is likely to be fime-consuming if catchment
population calculations are conducted manually, but the calculation process lends
itself io some form of automation.

Pubiic Transport Accessibility Level (PTAL)

The London Borough of Hammersmith and Fulham have developed the Public
Transport Accessibility Level (PTAL) approach to measure accessibility to the local
public transport network. An 'Accessibility Index’ (Al) can be derived for a particular
location based upen the number of public transpert services avaifable within
designated walk-time catchments, and service frequency and reliability
characteristics. The Al scores fall within one of six PTALs, defining accessibility
from tow (1} to high (6). The method can be used to assess accessibility at a single
location, but is more commeonily used to generate contour maps showing area wide
variation in accessibility to public transport. The PTAL method has some merits,
but alse a number of shortcomings — not least that it is best suited to urban areas
with dense pubtic transport networks.

Despite these problems of application, the theory behind PTAL is well developed
and documented, and it is still a useful measure of public transport accessibility. K
may be possible to extend this type of approach o cover other modes of transport
and thus formulate a more universal measure of site accessibifity. it should also be
relatively easy to match the data requirements of such a model with the data
collection process for TRICS multi-modal sites.

TRANSAM

TRANSAM (Transport Accessibility Modelling) was developed as a customised
geographic information system {GIS), capable of modeiling not only public transport
accessibility, but accessibility by a wider range of transport modes. The model
utiises datasets such as OSCAR and Meridian from Ordnance Survey in
association with other accessibility measures to produce travel time contours for
individual modes of transport, or journeys using a combination of modes. The
ability to model journeys from origin to destination by a variety of modes of
transport, aliows the TRANSAM method fo take account of service suitability as
well as service proximity in calculating accessibility.

While the TRANSAM apgroach gives a ‘complete’ picture of accessibility, it does
not cover the whole of the UK. The models are built on a client-by-client basis,
reflecting individual needs and demands. Consequently, the cost of developing a
TRANSAM model to cover TRICS sites (present and future) and the large data
requirements are unlikely to fit the scope of this research.

Potential Accessibility index (PA1)

The PAl approach, suggested in the Accessibility Standards Study Report for the
South West Regional Planning Conference, includes separate indices for
residential and non-residential land-uses. The PAIl for residential developments
measures the 'facilities catchment’ based upon a hierarchy of services and facilities
that are deemed important. The PAL for non-residential developments is based
upen catchment population methods, calculating the ratio of populations for those
that can access a site using sustainable modes with those who can only gain
access using a car. The suitability of a site for development will be determined by
its PAl score, with local authorities developing policy in relation to Al benchmarks,
and developers seeking or being required to improve access by sustainable modes
so that development can proceed at a particular focation or the permitted
development density can be improved.
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This approach is similar to the TRICS Catchment Population method, although it

has the advantage of being extended to cover a range of land use classes,
including residential.

SOFTWARE MODELS

A number of software packages were also reviewed. It is not envisaged that any of
these packages would be of benefit to this research project.
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Selection of Main Parameters / Key Criteria

PARAMETERS INFLUENCING MODAL CHOICE

A whole range of diverse factors will have an influence upon the modal choice of
trips made to and from a particular site. These parameters may be split into
several distinct categories:

- Characteristics of the trip maker;

+  Characteristics of the journey;

. Site locations details;

«  Accessibility by private car, public transport and other modes; and
+  Parking provision and level of restraint in the surrounding area.

There are clearly many factors within each of these categories that will have some
degree of influence on modal split, but the key overriding parameters are iikely to
include the following:

Location of the site;
. Land Use / Site Characteristics;
+  Accessibility;
+  Parking Provision.

In exploring the relationship between accessibility, modal split and parking, it is
essential to consider these main parameters, and as such the overriding
parameters identified above are considered in more detail in the following sections.
However, it is also impertant to remember that there may be unique and localised
factors which may also have an important influence on mode choice.

Lecation of the Site

It is important to draw a distinction between sites in ‘core’ urban areas and those in
other built up or rural areas.

in the core areas there is considerable experience of policies that can reduce or
limit the levels of private car users such as parking controls, including controlled
parking zones and restricted on-site parking, and public transport improvements,

However, very little restraint is currently being imposed on most private car users,
outside the 'core’ urban areas. In these areas, the use of the private car is not
usually deterred by congestion and parking control as it is in the core urban areas.
In a2 number of non-core areas, it must be recognised that, for many peogle, no
alternative to the car will ever be attractive unless thare is major public fransport
investment and draconian parking restraint.

The TRICS database currently categorises sites by eight classifications, namely;
town centre, edge of town centre, neighbourhcod centre, suburban area, edge of
town, free standing, industrial zone and commercial zone.

These classifications were considered too specific for the purposes of this study.
Accordingly selected sites have been re-categorised according to the following
broader classifications for site location:
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«  Town Centre Core;
+  Town Centre;
. Edge of Town / Out of Town.

The TRICS database includes estimates of the resident population within 1 and 5
miles of each site.

Land Use / Site Characteristics

In exploring relationships affecting parking, accessibility and mode choice, all multi
modal-modat sites for commercial developments have been grouped together. The
vast majority of the new mutti-modal sites are B1 use, with 3 B2 sites and 1 B8 site
out of the 18 sites.

For all of these sites informaticn is provided on the database with regard to site
area, gross floor area and number of employees. Accordingly it is possible to
derive key parameters such as the following:

+  Employment density;

«  Plot ratio.

Accessibility

Accessibility is a key concept of PPG13. To help in determining parking standards
and the need for improved public fransport infrastructure at new developments, a
standard method of measuring accessibility would be of great help to local
authorities, consuitants and developers.

Recent alternative methods of measuring accessibility include the following:

+ Public Transport Accessibility Level (PTAL) system developed by the LB
Hammersmith and Fulham;

«  TRICS catchment population ratio;

Potential Accessibility Index method.
All of these methods are principally concerned with the accessibility of a particular
location or area by public transport, although it is possible to make some inference
about accessibility by non-sustainable modes of transport using the latter two
methodologies. However, when assessing the accessibility of a site, it is also
important to consider the characteristics that influence the accessibility of a site by
other medas of transport, such as walking, cycling and private car.
In addition to the site information available from the TRICS database, further data
has been collected from various different sources. Catchment population data has
been estimated using ward level data from the 1981 Census, obtained from the
Office of National Statistics for England, Wales and Scofland. The census data
obtained includes the following datasets:

Resident population (by ward),

Number of residents in permanent households {by ward);
- Number of permanent househoids (by ward);
- Number of economically active residents aged 16 or over (by ward);

Number of registered cars (by ward).
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Data relating to bus and rail services around each site was obtained from a variety
of sources, including local timetables, regional travel websites and telephone
information services. Limited car ownership information in the surrounding area
was available from the TRICS database for each site.

Parking Provision

Current national guidance seeks l.ocal Authorities to adopt restrictive standards for
off-street parking at new developments in order to reduce the demand and
requirement for parking where access o public transport is good. By linking
parking provision to sustainable transport policy objectives, the guidance seeks to
stabilise or even reduce future traffic growth, rather than following a demand led
approach. A commen problem with this approach to setting parking standards is
that Local Authorities may be willing to relax their standards in order to attract
inward investment.

In the context of this study, the following parking related issues are important:

»  The level of parking provision relative to gross floor area and the number of
employees at each site;

. The extent to which off-site parking is restrained, if at ail.

KEY CRITERIA

Considering the four main parameters identified above, key criteria have been
identified within each of these categories for the purpose of exploring the
relationship between accessibilily, modal split and parking. Table 4.1 below
summarises the key criteria within each of these categories, together with the
maodal split parameter.
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Table 4.1 — Main Parameters / Key Criteria

Site Location Site Details Site Name, Town, County/

Region, Grid Reference
Location Category No Town Cenire Core, Town Centre,
Edge of Town { Out of Town
Population Density Yes Within 1 mile of site
Within 5 miles of site
Key Site Characteristics Land Use Class Yes Standard Use Classes
Gross Floor Area Yes s5qm
Sie Area Yes hectares and sqm
Number of Employees Yes full and part time
Employee Density No GFA per Employee (sqm)
Plot Ratio No GFA / Site Area
Accessibility Car Ownership Yes Cars per household
Car Avaitability No Percent of poputation
Public Transport No PTAL Index Score
Accessibility (PTAL) PTAL (Level)
TRICS Population No Waik Catchment (15 minutes)
Catchments Cycle Catchment (30 minutes)

PT Catchment (45 minutes)
Car Catchment (45 minutes)
Private: Public Ratio

Potential Accessibility No PT Catchment {45 minutes)
index Car Only Catchment (45 minules)
PT/ Car Cnly

Parking Provision & Number of Parking Yes No

Restraint Spaces
On-site parking No Parking Spaces per employee
provision per Employee
Or-site parking No GFA per parking space, sgm

provision per GFA sqm
Off-site parking restraint | Some Yes, Some, None
Modal Split All Modes Yes Percent
Car / Non-Car Yes Percent
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Data Review & Site Selection

TRICS DATA

In assessing the importance of the various main parameters and key criteria, data
has been extracted from the TRICS database. The database contains survey data
relating o both multi-modal (MM) and non-MM sites. 1n order to explore in detail
the relationship between parking, accessibility and modal split, the site selection
process has focussed upon the multi-modal sites contained in the TRICS database.

SITE SELECTION

The selected sites cover B1 (Office / Light industria!), B2 (Industrial) and B8
(Warehousing) commercial land use classes. Of these sites, 14 relate to B1 use
classes and the remaining 4 sites cover B2 and B8 uses.

Table 5.1 — TRICS Research Brief No 1 — Selected Sites

Demeter House, Cambridge CA-02-A-01
Fountain Court, Middlesbrough CL-02-A-01
Premier House, Kilburn GL-02-A-17
District Council Offices, Melton Mowbray LE-02-A-01
G.0.8.E., Guildford SC-02-A-10
Cambridge Science Park, Cambridge CA-02-B-01
Greyiriars Business Park, Stafford ST-02-B-03
Fleet House (Dorset Echo), Weymouth DC-02-C-02
Durable Business Systems, Wimborne DC-02-C-03
Thomas Hardy Brewery, Dorchester DC-02-C-04
Friskies Petcare, Barchead ER-02-C-01
Keniston Press Limited, Kilburn GL-02-C-01
Laurence Scoot & Electromotors, Norwich NF-02-C-01
Murie} Street Industrial Estate, Barrhead ER-02-D-01
Spiersbridge Indusirial estate, Giffnock ER-02-D-02
Boulevard Unit Factory Estate, Hull KH-02-03-02
Rashes Green Industrial Estate, East Dereham NF-02-D-02
Baillieston Distribution Centre, Glasgow GC-02-F-01

The location of each of these sites is shown in a national context in Figure 5.1,
SITE DESCRIPTIONS

A brief description of each of the sites listed in Table 5.1 is given below, based
upon the information provided in the TRICS database.

B-01 — Demeter House, Cambridge

The site is located on Station Road, to the southeast of the centre of Cambridge,
and is currently occupied by the Mott Macdenald Group. The site falls under use
class B1, consisting of 4344 sq m (GFA) of office space. Cambridge rail station is
around 100 metres fo the east of the site, and there is good access to the A1307,
There are a mixture of office and residential developments nearby.

B-02 — Fountain Court, Middlesbrough

The site is located just south of the AG6 in the centre of Middlesbrough, and is
situated around 200 metres to the north of the city centre. The site falls under use
class B1, consisting of 4100 sq m {GFA) of office space. There are a mixture of
office and residential developments nearby.
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B-03 — Premier House, Kiiburn

The site is located at Premier Corner, with good access to the local road network
and both rait and underground stations close by. The site consists of 19 occupied
office suites (B1 land use class) totalfing 408 sq m (GFA}, which are used by a
variety of companies. The surrounding area is largely residential.

B-04 — Council Offices, Mefton Mowbray

The site is located on Nottingham Road, to the north of Melton Mowbray town
centre, with good access o the AG006. The site is occupied by Melton Mowbray
District Council and consists of 471G sq m (GFA) of office space. The surrounding
area consists of a mixture of office, industrial and residential developments.

B-05- G.0.S.E., Guildford

The site is located on Wainut Tree Close in the heart of Guildford town centre, with
good access to the A31, A3100 and A281 as well as being a short walk from
Guitdford raif station. The site is occupied by the Government Office for the South
East, and consists of 4312 sq m (GFA) of office space (B1 land use class). The
surrounding area is a mixture of retail and leisure developments.

B-06 — Cambridge Science Park, Cambridge

The site is located on Miiton Road towards the northern edge of Cambridge, with
good road access to the A1309, A45 and A10. The site consists of 55 individual
units that are occupied by a variety of organisations, and is a mixture of light
industrial and office uses falling under the B1 land use class. The total GFA of all 5
units is 118448 sq m. The surrounding land is used for a variety of commercial,
industrizl and agricultural activities.

B-07 — Greyfriars Business Park, Stafford

The site is part of a much larger industrial development on Frank Foley Way,
situated close to the town centre, and central ring road giving good access o the
local strategic road network. The park consists of a single building comprising 10
separate office units, which total 4064 sq m (GFA) and fall under the B1 land use
class.

B-08 ~ Fleet House (Dorset Echo}, Weymouth

The site is situated on Hampshire Road on the western edge of Weymouth, with
relatively poor access to the local strategic road network. The site is occupied by
the Dorset Echo and used as both a news and print centre, with 3035 sg m (GFA)
of office / light industrial space covered by the 81 land use class. The local area is
a mixture of office and industrial developments.

B-09 ~ Durable Business Systems, Wimborne

The site is part of the Ferndown Industrial Estate located on Nimrod Way between
Ferndown and Wimborne. The site has easy access to Wimborne Road West,
which links Ferndown and Wimbome. The site consists of 1626 sq m (GFA) used
for light industrial activities covered by the B1 land use class. The surrounding
area is largely undeveloped.

B-10 — Thomas Hardy Brewery, Dorchester

The site is located on Weymouth Avenue in the centre of Dorchester, with good
access to Dorchester West and Dorchester South rail stations as well as the A35,
which bypasses Dorchester to the south. The site consists of 19857 sq m (GFA) of
space used for a mixture of office and light industry (B1 land use class). The
surrounding area consists of a mixture of retail, leisure and residential
developments.,
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B-11 ~ Friskies Petcare, Barrhead

The site is located on Glasgow Road on the north-eastern edge of Barrhead, and
has good access to the local strategic road network. The site is mainly used for
light industry but also contains a small amount of office development, consisting of
22926 sq m (GFA) under the B1 land use class. The surrounding area is partiafly
developed, with residential and industrial/retail land uses.

B-12 — Keniston Press, Kitburn

The site is located on Claremont Road, with good access to the local road network
and both rail and underground stations close by, The site is used for light industry
(B1 land use class) totalling 620 sq m {(GFA. The surrounding area is largely
residential.

£3-13 — Laurence Scott & Electromotors, Norwich

The site is located on Kerrison Road on the southeastern edge of Norwich, with
good access to the local sirategic road network and in close proximity to Norwich
rail station. The site consists of 32000 sq m {GFA) of general industry (B2 land use
class). The surrounding area is partially used, with residential and industrial
developments.

B-14 — Murief Street Industrial Estate

The site is ocated on Muriet Street close to the centre of Barrhead, and has good
access to the M77 and other strategic routes, and is close proximity to Barrhead rail
station. The site consists of 11 individual units used for a mixture of light industry
and offices (B1 land use class), which comprise 7211 sq m (GFA). The
surrounding area is used for a mixture of industrial and residential developmenis.

B-15 — Spiersbridge Business Park, Giffnock

The site is located on Spiersbridge Avenue, and has good access to the local
strategic road network. The site comprises @ individual units with provide 4233 sq
m (GFA) of space, used for a mixture of office and industrial land uses (B1 land use
class). The site is surrounded by residential development to the north and east,
and other industrial sites tc the southwest.

B-16 — Boulevard Unit Factory Estate, Hull

The site is located on Boulevard in an industrial zone to the southwest of central
Huil, and a short distance from the AB3, which provides good access to the centre
of Hull and to the wider strategic road network. The site consists of 27 individual
units that are a mixture of light industrial units and offices (B1 land use class). The
surrounding area comprises mainly industrial developments.

B-17 — Rashes Green Industrial Estate, East Dereham

The site is located on Rashes Green in the scuth of East Dereham, and has good
connections to the local strategic road network. The site consists of 71 individual
units comprising 51000 sq m (GFA), which are used for a mixture of general
industrial (B2) land uses. The surrounding area is a mixture of industrial and
residential developments.

B-18 — Baillieston Distribution Centre, Glasgow

The site is located on Barrachnie Road on the eastern edge of Glasgow, and has
good road links to the A8 and A89 and a rail station a short walk away. The site
comprises 17 individual units used for a mixture of coffice, light industry and
warehousing. The units total 11504 sq m (GFA) and fail under B1 and B8 land use
classes. The site is largely surrounded by residential development.
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Analysis of Results

INTRODUCTION
A detailed spreadsheet model was developed which included the key parameters
and criferia for each selected site. The model allowed an exploration of the
retationship between site location details, parking and accessibility and the other
main parameters and key criteria identified previously.
Key areas of analysis included the impact of the following on mode choice:

Site location details, including location category and population density;

«  Key site characteristics, including land use class, employment (GFA per
employee) and plot ratio {(volume of development on a site compared o the
site area);

Accessibility, inciuding car ownership and availability, accessibility by mode
and relative accessibility;

Parking provision and restraint, including on-site parking provision per
employee and by GFA and level of parking.

Key parameters and details for each site are provided for each of the above in

Appendix A. The following section provides a summary of the analysis of these
parameters and criteria.

MODAL SPLIT

The modal split to each site is summarised in Table 6.1. The average for all sites
can be summarised as foilows:

»  Total Private Car — 78 percent
o Car Driver — 67 percent
0 Car Passenger — 11 percent
Total Non Car - 22 percent
o Public Transport — 4 percent
o Walk — 16 percent

o  Cycle — 2 percent
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Table 6.1 — Modal Split by Site Location

Demeter House, 68.1% | 10.7% | 78.8% | 11.2% | 92% | 0.8% | 21.2%

Cambridge
Fountain Court,
. 51.7% 0.3% 52.0% 39.4% 0.4% 8.2% 48.0%
Middlesbrough
E;’;’i”’m“se' 436% | 7% | 50.7% | 37.9% | 0.0% | 11.4% | 49.3%

District Council Offices,

652% | B.7% 73.9% | 221% 3.6% 0.4% 26.1%
Melton Mowbray

gﬁjj " 142% | 24% | 16.6% | 627% | 1.5% | 19.3% | 83.4%
822';:2;’: Science Park, 821% | 11.9% | 94.0% | 24% | 25% | 1% | 6.0%
g:gjrs Business Park. 428% | 443% | 87.4% | 11.0% | 09% | 1.1% | 12.9%
EZ‘;:’:)‘LT;*’ (Dorset Echo), 774% | 17.4% | 948% | 33% | 12% | 07% | 52%
\?Vfrr:gfmae”s’”ess Systems, 927% | 7.3% | 100.0% | 00% | D.0% | 0.0% : 0.0%
;2‘:;’;2551:?”" Brewery, 74.4% | 00% | 744% | 236% | 1.2% | 08% | 25.6%
Friskies Petcare, N o o o o o o

N 796% | 13.9% | 93.5% | 51% | 04% | 10% | 6.5%
ﬁj;‘;i:’” Press Limited, 46.9% | 95% | 56.4% | 35.2% | 00% | 8.4% | 43.6%

Laurence Scool &

. T1.7% | 13.4% 85.1% 7.8% 5.5% 1.6% 14.9%
Efectromotors, Narwich

Muriel Street Industrial ESB(e. | os a0 | g.o% | 91.0% | 62% | 02% | 17% | 81%

Barrhead
Spiersbridge inousitlal EState. | 750 | 11.0% | 88.3% | 84% | 04% | 34% | 11.7%
Giffnock
Eg:’e"a’d Unit Factory Estate, | goror | 96w | 965% | 29% | 06% | 0.0% | 3.5%

Rashes Green Industrial

19 .39 4% 5% .59 4.69 12,69
Estate, East Dereham 741% | 133% | 87.4% 3.5% 4.5% 6% 2.6%

Baillieston Distribution Centre,

74.9% | 152% | 90.1% 7.5% 0.4% 2.0% 9.9%
Glasgow

National Statistics Data: Journey to Work

The DTLR regularly issue regional statistics bulleting, which provides data on a
variety of aspects of transport and travel, including statistics about journey to work.
The most recent bulietin, issued in November 2001, contains information about the
nrain mode of trave! to work for various regions of the UK. The modai split statistics
given in the bulletin are summarised in Table 6.2 below. The average mode split
for Great Britain can be summarised as follows:

. Total Private Car — 71 percent;
. Total Non Car — 29 percent,

This indicates that a slightly higher proportion of trips are made by non-car modes
than the data from the 18 TRICS sites indicates. The major difference is that pubic
transpert accounts for a far greater number of journey to work trips —~ 14%
compared to 4% - while walking only accounts for 11% of trips compared to an
estimated 16% share at the TRICS sites.
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Table 6.2 - Journey to Work: Modal Split

ENGLAND 11% 4% 71% 14%
Morth East 12% 2% 71% 14%
North West 10% 3% 77% 10%
Yorks. & The Humber 12% 4% 71% 13%
East Midtands 12% 5% 75% 7%
West Midlands 10% 3% 7% 9%
East of England 11% 5% 7% 6%
London 9% 2% 44% 43%
South East 11% 4% 7% 7%
South West 13% 4% 7% 5%

SCOTLAND 1% 2% 68% 17%

WALES 10% 2% 79% 5%

GREAT BRITAIN 11% 3% 71% 14%

Source: Table 1.9, Reglonal Transport Statistica, DTLR Slatistics Bulietin (01) 21, Noverber 2001

This discrepancy may be a result of the limited dataset considered, but may also be
indicative of prablems with the survey methods used to collect modat split data for
the TRICS multi-modal sites.  # is understood that the surveys are based on
‘observed’ movements into and out of the site, rather than being questionnaire
based, which leads to problems accounting for people who park in the surrounding
area, away from the immediate vicinity of the site, and walk into the site, and
people whose main mode is public transport, but make the last stage of their
Jjourney on foot,

SITE LOCATION

Sites were categorised according to the foliowing broad locational categories:
«  Town centre core;

+  Town centre; and

. Edge of town / Cut of town.

A summary of average modal spiit by location category is provided in Table 6.3.
The average modal split in terms of car / non car modes is as follows:

»  Town centre core — 44 percent car, 56 percent non car;

«  Town Centre - 87 percent car, 13 percent non car; and

. Edge of Town / Out of Town — 90 percent car, 10 percent non car.

As expected, car use is greatest outside the core town centre areas, decreasing in
the town centre core areas. Conversely, sustainable modes such as walking and
public transport are highest in the town centre core areas. The level of cycling
appears to be largely independent of site location. In terms of average modal split
there is little difference between those site classified as town centre, but outside the
core area, and edge of town / out of town sites.

The range in modat split for each locational category is provided in Table 6.4.
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Table 6.3 — Average Modal Split by Location Category

Town Centre Core 4 39 44 12 1 56
Town Centre 8 7 10 87 2 g 2 13
Edge/Out of Town 6 72 17 90 1 7 2 10
All Sites 18 67 11 78 4 16 2 22

Tabie 6.4 — Variation in Modal Split by Location Category

iMin: Maio b TAverag
Town Centre Core 17 [533] 44
Town Centre 74 97 87
Edge/Out of Town 74 100 80
All Sites 17 100 78

A summary of the extent to which population density varies by site location
category is provided in Table 6.5. The majority of sites have a population density
within 1 mile of between 15,000 and 25,000, although three quarters of the town
centre core sites and a quarter of the town centre sites have 2 higher population
density and a third of the non-town centre sites have a lower population density.
Population densities within 5 miles of the sites vary between 25,000 and more than
500,000.

The average modal split by population density within a mile of the site is
summarised in Table 6.6.

Tabie 6.5 — Poputation Density with 1 and 5 miles, by Location Category

Town Centre Core 4 0 1 3 0 0 1 3
Town Centre 8 0 B 2 1 1 2 5
Edge/Out of Town & 2 4 0 2 2 2 0
All Sites 18 2 11 5 3 3 S 8

Table 6.6 — Average Modal Split by Population Density with 1 mile

1,001 - 5,000 1
5,001 — 16,000 0 - - . - - - -

10,001 — 15,000 1 74.1 13.3 87.4 4.8 35 a5 12.6
15,001 — 20,000 9 87.3 13.0 80.3 2.9 15.5 1.3 19.7
20,001 - 25,000 2 74.5 12.2 86.7 2.4 7.9 3.0 13.3
25,001 - 50,000 3 84.9 8.7 73.6 3.7 19.4 3.3 26.4
50,001 ~ 100,000 2 453 8.3 53.8 9.9 36.5 0.0 46.4
All Sites 18 67.0 11.4 78.4 3.7 16.1 1.8 21.8
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KEY SITE CHARACTERISTICS AND MODAL SPLIT

The following key site characteristics are provided for each site, by location
category, in Appendix A2:

«  land Use Class

. Gross Floor Area (sgm);

. Site Area (hectares);

«  Number of employees (full and part ime);

- Employment density {GFA per employee, sqm);
«  Piot ratio (GFA / site area).

The average employment density and plot ratio are summarised in Table 6.7, by
location category with an indication of the range of values between individual sites
also provided. There is a considerable variation in both employment density and
plot ratio between sites. Key points to note are as follows;

- Employment density varies between 8.2 and 102.4 sgm per emplayee, with an
average of 21.4 sqm per employee in ¢ore areas, increasing to 54.6 and 37.7
sgm per employee in the other location categories;

.+ Plot ratic varies between 2.70 and 0.16 with an average of 1.24 in core areas,
0.56 in town centre areas and 0.27 in edge/cut of fown locations.

Table 6.7 - Site Characteristics by Location Category

Town Centre Core 8.2 214 0.52 2,70 1.24
Town Centre 12.0 54.6 0.17 217 .58
Edge/Out of Town 7.1 374 0.18 0.53 0.27
All Sites 8.2 41.4 Q.16 2.70 0.61

ACCESSIBILITY
The following alternative measures of accessibility are provided in Appendix A3:
- Public Transport Accessibility Level (PTAL);

TRICS Catchment Popuiation Ratio and individual population catchments by
mode;

»  Potential Accessibitity Index;
+  Car Ownership Rate in surrounding area (Cars per household);

«  Car Availability (percentage of population with car available for use, derived
using 1991 census data).

A strong retationship is identified between public transport accessibility, as derived
through the PTAL method and modai split, with the following average PTAL index
scores by location category:
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Town Centre Core: 18.6;
.« Town Centre: 9.4; and
- Edge/Out of Town: 3.0.

The relationships between the population catchment measures of accessibility
(TRICS and PAl) are less conclusive. No strong relationships were identified
between car ownership and car availability, although as one would expect car
ownership and avallability increased for non town centre sites.

PARKING PROVISION AND RESTRAINT

in the context of this study, key issues with regard to parking provision to be
considered include the following:

The extent to which off-site parking is restrained;

. The relationship between parking provision, site locational characteristics,
accessibility and modal split.

The following details are provided in Appendix A4, for each site, with regard to
parking provision:

- On-site parking provision;
Number of parking spaces per employee;
Gross floor area per parking space, sqm;
+  Level of off-site parking restraint.
Parking provision by location categery is summarised in Table 6.8 for both parking
spaces per emplovee and gross floor area per parking space. The average

number of parking spaces per employee varies, by location, with lower provision in
fown centre areas:

Town centre core sites: 0.47 spaces per employee;
+  Town cenfre sites: 0.54 spaces per employee; and
Edge / cut of town sites: 1.32 spaces per employes,

The level of parking provision in terms of gross floor area per parking spaces varies
considerably between sites from 20 sqm per space in out of town locations to 239
sqm per space in town centre locations. The average for all sites is 68 sqm per
space, falling to 1 space per 104 sqm in town centres and increasing to 1 space per
28 sgm in edge of town / out of town locations. Conversely where there is parking
restraint, non car use increases.

Table 6.8 — Parking Provision by Location Category

Town Centre Core 0.14 31
Town Centre 0.13 55
Edge/Out of Town 0.84 20
All Sites 0.13 20

ftis possible to examine the level of usage of on-site parking facilities by comparing
the peak occupancy of the car park with the stated capacity. Table 6.8 shows the
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variation in mode split with different levels of car park occupancy. The proportion of
trips made by non-car modes greatly increases at sites where the car parking
space provisicn was fully utifised, compared to sites that have spare parking
capacity.

Table 6.9 — Leve! of Car Park Occupancy, by Average Modal Split

> 100% 4 62.5 7.0 69.5 5.1 22.9 2.5 30.5
85% -~ 100% 2 75.7 13.7 89.4 1.3 6.4 2.9 10.6
50% - 85% 8 66.3 9.5 75.8 4.6 18.6 1.0 24.2
< 50% 4 68.7 184 87.1 1.5 9.2 2.2 2.9
All Sites iB 67.0 11.4 78.4 3.7 16.1 1.8 21.6

For a third of the selected sites, there was identified to be at least some level of
restraint applied to on street parking in the surrounding area. Table 6.10
summarises the average modal split by level of on-street parking restraint in the
surrounding area. Although the classifications for parking restraint are fairly crude,
it can be seen that car use increases where there is no on-street parking restraint,

Table 6.10 — Level of On-Street Parking Restraint in Surrounding Area, by
Average Modal Split

Yes 4 57.6 10.2 67.8 55 23.0 3.7 32.2
Some 2 48.7 5.5 54,2 10.5 345 0.8 45.8
None 12 73.2 12.8 86.0 1.9 10.7 1.3 14.0
All Sites 18 67.C 11.4 78.4 3.7 16.1 1.8 21.6

The links between car park occupancy, site iocation and parking restraint in the
surrounding area are examined in Table 6.11, below. The table shows that the car
parks at six of the eighteen sites are at ar very near capacity. These six sites are
all located in Town Centre Core or Town Centre Areas, and half have some form of
parking restraint operated in the local area. This indicates that the level of off-site
parking restraint wiil be an important factor in determining modal split, particularly in
town centre areas, where on-site car park usage is highest,

Table 6.11 —~ Level of Car Park Occupancy, by Site Location and Level of On-
Street Parking Restraint in Surrounding Area

> 100% 4 2 2 - 2 - 2
85% — 100% 2 - 2 - 1 - 1
50% ~ 85% 8 2 4 2 1 2 5
< 5C% 4 - - 4 - - 4
Ail Sites 18 4 8 6 2 12
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KEY RELATIONSHIPS AND TRENDS

Trendline Analysis

The key criteria were plotied against modal split for each site in order to identify
significant trends and variation by modal split. The aim was to explore relationships

and

identify significant trends (see Figures 8.1 to 6.18). The key points can be

summarised as follows:

Site Location

.

Site

A strong relationship between modal split and site location category was
identified with car use and increasing away from the core areas and waiking
and PT use decreasing. However there was a significant level of variation in
maodal spiit within each locational category. Cycling appeared to be largely
independent of site location (see Figure 6.1);

The task of classifying sites by locational categories was difficult, even for the
broad categories used, due to the variety of urban lccations included with the
selected sites;

The relationship between modal split and population has been investigated at
two levels — the first considering the vartation in modal split with the popuiation
living within 1 mile of the site, and the second considering the varsiation in
modal split with the population living within 5 mifes of the site. The trendlines
indicate a decrease in the proportion of employees making journeys by car as
the population within 1 mile increases, while the proportion of pedestrians and
{to a lesser extent) public transport users increases. The proportion of
empioyees travelling as vehicle passengers or cycling appears to be largely
independent of the population within 1 mile. Modal split is largely unaffected
by the population living within 5 miles of the site (see Figures 6.2 and 6.3).

Characleristics

The trendlines indicate a strong inverse relationship between both plot ratio
and employment density and the number of employees travelling by car, and a
weaker inverse relationship between plot ratio and the proportion of vehicle
passengers. A strong direct trend is identified between the number of
pedestrians and the plot ratio, and the proportion of cyclists and public
transport users also appears to increase with plot ratio. However there is a
clear bias towards sites with low plot ratios. The limited number of sites in the
higher ranges may mean that trendlines are not truly representative (see
Flgures 6.4 and 6.5).

Accessibility

A strong relationship is identified between public transport accessibility, as
derived through the PTAL method and modal split (see Figures 6.6 and 6.7);

The relationships between the population catchment measures of accessibility
{TRICS and PAI) and modal split are less conclusive, although the population
catchments by mode reflect the link between modal split and the population
density of the surrounding area (see Figures 6.8 and 6.13);

No strong relationships were identified between car ownership and car
availability (see Figure 6.14 and 6.15).
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Parking

+ Interms of parking provision, based on the selected sites, there appears to be
a stronger direct refationship between modal split and employees per parking
space than GFA (sgm) per parking space. The selected sites cover a wide
geographical area and no doubt reflect significant variations in approaches to
setting parking standards and the development control process. Furthermore,
simply considering the level of on-site parking provision, takes no account of
the level of parking restraint in the surrounding area (see Figures 6.16 and
6.17);

« As one would expect there appears to be a relationship between parking
restraint in the surrounding area and modal split, with lower car use where
there is evidence of parking restraint (see Figure 6.18).

Statistical Analysis

The limited number of sites means that some of the trends identified between mode
split and the varicus key parameters may not be truly representative of the wider
pepulation of sites in the UK. Accordingly, detailed statisticat analysis to establish
empirical relationships and correlations between different data sets and criteria was
undertaken.

The chosen methodology involves the examination of the level of correlation
between each parameter and the modal split data, by means of the calculation of
the Pearson Product Moment Correlation Coefficient (r). This gives an indication of
the strength of the linear relaticnship between two datasets, with a score of +1
indicating perfect correlation and a scare of 0 indicating no correlation. Given the
number of sites analysed it is unlikely that this study will identify any trends with
strong correlation. However, it is useful to predict whether the trends identified are
significant or a spurious result created by the limited site sample. This is achieved
through the application of hypothesis testing of the Pearson Product Moment
Correfation Coefficient (r). For the purposes of this study, at a 90 percent
confidence level, T values of +/- 0.4 indicate a significant relationship. Values of 'r’
less than +/- 0.4 indicate no relationship.

The refationships between the key parameters / selected criteria and modal split
are identified in Table 6.12. Clear statistical relationships are identified between
modal split by car / non car modes and the following key parameters / selected
criteria:

«  PTAL Accessibility Index;

+ Location Category;

+  Plot Ratio;

+  Private Car Catchment Population;

+  Parking Spaces per Employee;

«  Population Density within 1 mile; and

«  Off-Site Parking Restraint.
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Table 6.12 — Relationships Between Key Parameters / Selected Criteria and
Modal Split (Car / Non Car Modes)

al'Relationship

i core

_oA PTAL Accessibility Index 0.905 | Walking Cafchment Population 0.397
2 Location Category 0.734 | PT Catchment Population 0.367
3 Plot Ratio 0.727 Cycling Catchment Population 0.322
4 Private Car Calchment Pepulation | 0,636 | Employment Density 0.299
5 Parking Spaces per Employee 0.534 Potential Accessibility Index 0.194
6 Population Density within 1 mile 0.436 Car Qwnership 0.157
7 Off-Site Parking Restraint 0.425 Car Availability 0.141
8 Paopulation Density within 5 miles 0121
9 TRICS Catchment Population Method 0121
10 GFA per parking Space 0.033

The relationships between the key parameters / selected criteria and location
category are identified in Table 6.13. Clear statistical relationships are identified
between site location and the foliowing key parameters / selected criteria;

«  PT Catchment Population;

«  PTAL Accessibility Index;

+  Population Density within 1 mile;

«  Cycling Catchment Population;

+  Population Density within 5 miles;

»  Off-Site Parking Restraint;

«  Car Availability;

+  Plot Ratio;

. Parking Spaces per Employee;

+  Walking Catchment Population;

. TRICS Catchment Population Method;

. Employment Density; and

. Private Car Catchment Population.
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Table 6.13 — Relationships Between Key Parameters and Location Category

PT Catchment Popuiation

Potential Accessibility index

1 0.744 G.381
2 PTAL Accessibility Index 0.718 GFA per parking Space 0.295
3 Population Densily within 1 mile 0.695 Car Ownership 0.167
4 Cycling Catchment Population 0.658
5 Population Density within 5 miles 0.654
5 Ofi-Site Parking Restraint (.554
7 Car Availability 0.550
8 Plot Ratio 0.519
9 Parking Spaces per Employee 0.508
10 | Walking Catchment Population 0,482
11 TRICS Catchment Population Method ! 0.467
12 | Employment Density 0.461
13 | Privale Car Catlchment Population 0.441

The statistical analysis confirms that the location of a site is the key cverriding
parameter and is directly related to practically ail of the previously identified key
criteria relating to the location of the site, the site characteristics, accessibility and
parking. Parking provision and accessibility by mode are just part of a whole range

of criteria and factors that determine the overall ‘accessibility’ of a site.
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Conclusions

DATA LIMITATIONS

In interpreting the resuits of this study it is important to recognise the limitations of
the dataset that has been analysed. The 18 available multi-modal sites encompass
a wide variety of geographic locations and have not been carefully selected to
reflect a range of different locational characteristics. Accordingly a wide variety of
individual site characteristics and local policies are likely to influence the resulis.
Nevertheless there is a fairly good range for the majority of key parameters,
influencing accessibility, modal spiit and parking.

It is understocd that the modat split for a number of the TRICS multi-modal sites is
based on ‘observed movements into and out of the site, rather than questionnaire
based surveys. Accordingly the identified modal split may not fuily take account of
the following:

- These who park in the surrounding area, away from the immediate vicinity of
the site, and walk into the site;

Those whose main mode is public transport, but make the last stage of their
journey on foot.

MEASURING ACCESSIBILITY

Cne of the requirements of the study was to define an easily understood measure
of accessibility that could be easily applied to the range of sites contained in the
TRICS database.

For the purposes of this study, two alternatives methods of measuring accessibility
have been considered in paraliel. These were the following:

+  'Catchment Population’ Method;
PTAL-type 'Opportunity’ Method.

Table 7.1 sets out the relative advantages and disadvantages associated with the
two preferred alternative appreaches to modelling site accessibility.

Table 7.1 — Alternative Accessibility Models — Relative Advantages and
Disadvantages

dvantages: isadvaniages:

»  Systematic appreach that is easy to | » Difficult to estimate the pubfic transport
understand., catchment population.

+ Ease of application o a variety of sites. + The manual computation of catchment

populations is fime-consuming.

+  Makes use of data that is freely available
and likely to be regutarly updated.

v Can be adjusted for use with residential
sites using 'All Employee Jobs' in each ward
as a surrogate for trip attraction potential.

« Process could be simplified by the use of
drive-time sofiware or other GIS software
(modify existing GIS software tools /
develop in-house GIS tool},
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Advaniages’

Dlsad‘)an!ages

+  Approach is similar to the PTAL method, so
is likely to be easy to understand and apply.

+  Ease of application to a variety of sites,

+  Makes use of data that is freely available

« Lack of theorefical basis may lead fo

inconsistencies in application and results,

+ Accessibility relationships, patticularly those

derived for walking / ¢cycling, are likely to be
largefy empirical.

and relatively easy to coliect,
«  Model may require a significant amount of
«  Applicable to both residential and non- additional data collection.

residential land use sies,

« May be possible to incorporate/ adapt the
exisiing PTAL method of measuring public
transport accessibilily as a component
within the overall accessibility measure.

The results in the previous section have identified a high level of correlation
between public transport accessibility level, as identified through the PTAL
approach and modal split. The results for the catchment population method were
less conclusive but indicated a relationship between the numbers of employees
walking to work, and the walk population catchment.

The results of the study have confirmed that a whole range of key criteria influence
modal spiit, aside from parking and public transport accessibility. The vast majority
of these key criteria relate to the accessibility of the site, by whatever mode, with
the location of the site being the key overriding parameter.

ACCESSIBILITY AND PARKING STRATEGY

The publication of PPG13 in March 2001 established the formal framework for the
adoption of maximum parking standards by Regional Planning bodies and local
authorities. Recommended maximum standards for a range of specified uses were
given, and a number of highway authorities have now revised their guidelines
based on maximum rather than minimum standards.

A recent study investigating the effects of maximum standards found that although
a number of county highway authorities have now revised their guidelines based on
maximum standards, the District Planning Authorities rarely applied them as strict
maxima, instead opting to employ a degree of flexibility. Within South East
England, the implementation of maximum parking standards by the relevant
planning authority was found to be more stringent.

Table 7.2 - PPG13 Parking Standards, March 2001

landUse - ] PPG 13 Maximum Standargs T

Retail (food) 1:14 sqm

Retail {non faod) 1:20 sgm

Business 1:30 sqm

Cinema / conference 1:5 sqm

Stadia 1:156 sqm

Leisure 1:22 sqm

Higher Educaticn / Further Education 1:2 sgm plus 1:15 students

The first LTPs were published in July 2000 and cover a five-year pericd from April
2001 to March 2006, LTPs represent one of the cornersiones of the Government
White Paper, which emphasises a new direction for transport. Central Government
guidance on producing an LTP stated “. planning policies on parking need to
minimise the level of parking asscciated with development and through the
adoption of maximum standards in development plans, and through lower provision
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(and in certain circumstances no parking} in locations more accessible by other
modes or which can be made more accessible...” The publication of Planning
Policy Guidance 13 — Transport (March 2001) strengthened Central Government
guidance on the management of parking provision in relation to public transport
accessibility.

A number of local authorities are now using accessibility models to identify areas
where parking restraint will be applied. Some are based on complex matrix based
approaches based cn a whale range of criteria whilst others are simply GIS tools
used to assist in the process of identifying core areas where reduced parking would
be sought, based on local knowledge and known public transport accessibility
levels,

CURRENT APPROACHES TO SETTING PARKING STANDARDS

Faber Maunseli contacted members of the TRICS Consortium in order to undertake
a brief review of current and emerging approaches to setting parking standards and
defining accessibility at new developments. In particular, they were asked to
provide detaiis with regard to the following:

«  Current and emerging countywide policies and approaches to setting parking
standards at new developments;

«  Different approaches to setting parking standards and variations in parking
standards among the District and Borough Councils within the County;

. The use of accessibility modelling in setting reduced parking standards.

A summary of the current approaches of Surrey, West Sussex and Hampshire are
provided below,

Surrey

Current parking standards were adopted in November 1999 on an interim basis
pending final PPG13 and RPGY. Maximum standards were introduced for all forms
of development except residential, where minimum standards continued to apply
cutside town centres and corridors with good public transport. They are currently in
the precess of revising the standards now that final guidance has been published.
The intention is to adopt standards that include an average maximum of 1.5 spaces
per dwelling for residential developments above a certain size, s0 as to accord with
the principles of PPG3. Consultation on the revised standards is due in the
summer. For business use, they will probably move from 1:35 to 1:30 in line with
PPG13.

The majority of the eleven district planning authoerities have revised their standards
in line with the County's recommended leveis., Some are still in the process of
doing so through the Local Pian process. There are a few local variations for some
land uses and the degree of restraint applied. There has nct been universal
agreement with the county approach or the numerical standards recommended,
and at times this has led to difficulties in interpretation by developers and in inquiry
decisions. There has been a general reluctance toward moving to the tighter
standards that have applied hitherto.

The highway authorities approach to reduced parking standards at sub PPG13
standards is based on an accessibility model called PTAM, originally developed by
consultants. District planning authorities have been supplied with contour maps of
accessibility and requested to determine where such reductions should apply
based on these maps together with Local Plan pelicies covering accessible
locations like town centres. They are required to submit Local Parking Management
Plans {LPMP} that shouid include mapped areas of parking reduction together with
other details on the supply of on and off street public car parking. This information
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is fed into Local Plans as far as the standards are concerned and into the Local
Transport Plan process as far as the LPMP and overall strategy are concerned.

West Sussex

The County are currently working with the 7 District Councils to update parking
standards - the intention being to base standards on Total Access Demand and
accessibility. Part of this process involves clarifying the current approaches that
Districts are adopting - this varles between urban and rural districts. The intention is
to identify bands of accessibility that can then be used to allow reduced parking
standards where appropriate. It is intended that the bands will be established using
'local knowledge' as opposed to a model.

They are alsc looking at the possibility of developing a formula approach to
contributions based around similar principles of Total Access Demand.

Hampshire

Hampshire County Council has recently adopted the fellowing parking strategy,
which proposes (undefined) links between accessibility and parking limits. The
actual reduction is delegated to local planning officers in each of Hampshire's 11
districts.

The Hampshire Parking Strategy and Standards aims to provide a robust but
flexible approach i0 setting standards for the county and the two unitary cities with
more stringent parking standards proposed for developments that have better
access by public transport and other non-car modes. In the medium to long term
this approach is expected {o influence travel behaviour significantly, particularly in
the Major Development Areas.

The approach seeks to apply a different set of standards for new developments,
depending on the availability of alternative means of transport to the car and on
local characteristics. However, in areas where there are few realistic alternatives,
the car will inevitably remain the dominant means of transport. In settlements where
public transport, cycling or walking are available as a choice, more restrictive
parking provision will be applied. For example, the Major Development Areas wili
be planned with high public transport accessibility and more stringent parking limits,

A detaited and extensive public transport accessibility model has been developed
for the County Council, districts and unitary authorities. Where the mode! is not
used, other means of measuring accessibility are considered appropriate. This will
assist in determining the maximum level of parking provision. Other factors that wili
influence the parking limit include the availability of existing public car parking
spaces nearby, environmental effects, the local economy and pedestrian and cycle
aCCess.

The maximum standards assume the lowest level of accessibility as a standard.
However, parking spaces will be reduced where better levels of accessibility are
provided, or can be delivered as & resuit of the development. Parking limits at the
various land uses are to be reduced by different degrees to take account of their
accessibility to non-car modes and to contribute to traffic reduction. For example,
parking limits at workpiaces can ge down to 30% of the maximum, since this ¢can
generally improve peak-hour travel conditions and conforms with the recommended
range specified in Regional Planning Guidance (RPG 9) for the South £ast Region
(March 2001), Policy 3. In the very highest range of accessible locations (for
example, close to public transport interchanges), zero parking may be appropriate.
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Table 7.3 - Reduction in car parking for levels of accessibility by land use

Retail 100% 75%
Residential, education, health, leisure HO% 50%
Employment 100% 30%

THE DEVELOPERS PERSPECTIVE

A study was undertaken in 1998 on behalf the British Property Foundation to
investigate the linkage between growth in business use, employment accessibility
and car parking standards in order fo illustrate the impact of reduced standards on
locational decisions of devetapers and occupiers. It was found that whilst the level
of car parking was a concern to developers, it was only one of many concerns that
are considered through the decision making process, and is untikely to come into
the decision making process until a specific area or range of locations have been
identified. Accordingly it is important to set cut the context that transport and car
parking plays in the locational decision making process. Factors such as public
sector incentives, workforce availability, sector track record, transport and
communications, quality of fife, research and education are usually far more
important in the decision making process, therefore, unless the correct conditions
exist within these areas, car parking provision wili not even feature in the decision
making process. Oneg of the key findings was that whilst car parking is initially
perceived to be a key compenent in the transport equation, on closer scrutiny, it is
actually good accessibility, by whatever mode, that is the key issue in terms of the
site selection process. Accordingly in locations where a suitable level of
accessibility is available by non-car modes, the presence of limited parking is
easier to bear,

PARKING STANDARDS AT NEW DEVELOPMENTS

The common factor in all approaches to determining parking policy is the
application of local knowledge, which has the effect of ensuring that the parking
standards are suitable for the particutar area for which they were designed.
However, this frequenily makes the strategies inappropriate for use in other
locations. The need to be able to regulate parking standards te take account of any
special / localised factors means that it is difficult to find an approach that is
universally acceptable. There are however a number of key issues that should be
taken into account when determining parking standards and policy. These may be
defined as follows:

Location — The definition of 'zones' in which different parking standards are
employed is, perhaps, the issue that is most reliant on local knowledge.
Consequently, the methodology for defining zone boundaries, and the parking
standard({s) that will apply within each zone, will vary from area to area.
Nevertheless, there are a number of common indicators that are likely to
influence where the most stringent parking standards are applied, including
proximity to shopping / town centres, community facilities, and major transport
termini and interchanges.

+  Accessibility — The current approaches to sefting parking standards that use
accessibility tend to concentrate on public transport accessibility, since travel
by public transport is seen as the closest surrogate for travel by private car,
However, examination of accessibility by ali modes is recommended, since it
may indicate significant potential to transfer trips from private car tc cycling
and walking as well as public fransport — particutarly in urban areas;
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- Economic and Social Issues — In some circumstances the characteristics of an
particular area may support the use of stringent parking standards, but local
autherities have chosen to relax standards to attract new development in to
areas that need an economic and/or social boost. Parking policy should be
framed with these economic and social aims in mind;

. Made Split - Examination of mode split data from similar sites in the sams
area is likely to give a good indication of the mode split that can be achieved at
a new deveicpment, Parking standards should be set such that the required
mode split is both realistic and attainable;

»  Catchment Populations — Assessment of the density and distribution of the
population around a new development will give an indication of where
employees are most likely to travel from and, depending on distance and
availability, what their main mode of transport is likely to be;

. Local Parking Restraint — The application of rigorous parking standards at new
developments is unlikely fo be effective in reducing travel by private car if they
are not coupled with similarly strict parking controls in the surrounding area.
Thus, the parking standards applied must be appropriate to the leve! of parking
restraint and availability of parking in the locality of the development.

The standards set out in PPG13 are not yet being consistently applied across the
country. This is partly because national policy comes into force more immediately
than local policies that predate it, but is alsc because perfectly legitimate different
approaches are taken by local authorities {o suit local geographic, economic and
political conditions. Until a more universal approach is to parking and accessibility
is developed, it will be difficult to fink develep any meaningful link between
accessibility, parking standards and the determination of appropriate developer
contributions. More localised censiderations wilf always be paramount,
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8 Recommendations

8.1

8.2

INTRODUCTION
This Research Study has identified a number of areas in the TRICS Database
where the information provided could be expanded or improved. Specifically, these

are site location, parking provision (both on-site and off-site) and accessibility. The
following sections provide detailed recommendations for the way forward.

SITE LOCATION

This study has shown that site location is the key overriding parameter, with clear
refationships identified between location and the other key criteria that relate to site
location, site characteristics, accessibifity and parking.

The TRICS database currently contains a iccation field as part of the details listed
for each site. This field is split into nine categories, which are defined as follows:

+  Town Centre — in the central area of the town/city;

. Edge of Town Centre — edge of the central area of the town/city;

«  Neighbourhood Centre ~ self-contained "village" style area within a towrni/city;
«  Suburban Area — ouler area of town/city, normally mainly residential in nature;
. Edge of Town — oulskirts of town or city, not predorninantly residential;

+  Free Standing — out of town and in an area of its own;

+  Commercial Zone ~ specifically retail-based area;

« Industrial Zone — specifically industrial-based area;

. Development Zone — area in which significant development has been
underfaken.

While these categories provide useful information about the location of a particular
site, and give an indication of the characteristics of the are surrounding the site, it is
considered that they may be toc specific to be of use in the appraisal of
accessibility or the determination of parking standards.

It is recommended that an additional site location classification is included in the
TRICS database, based on a small number of more general site location
categeries. An example of such a simplified approach has been adopted in this
study, based upon the following three location categories:

. Town Centre Core;
. Town Centre;
. Edge of Town / Qut of Town.

The determination of sites in to these categories is somewhat subjective, having
been derived from limited local knowledge and key indicaters of location type and
characteristics (e.g. shopping centres, major public transport termini). In
developing such a classification for inclusion in the TRICS database, it would be
necessary to define more rigorous / rebust definitions for each category to aid in the
accurate and consistent determination of site locaticon.
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The limitations of the dataset in this study resulted in the amalgamation of the
‘Edge of Town' and ‘Cut of Town' categories. However, if this approach to
classifying site location were to be included in future releases of the TRICS
database it may be beneficial o split the final category back into two categories.

Surrey have adopted a similar, four tier approach to defining site location
characteristics, which may satisfy the need for more robust definitions for each
category. The Surrey classifications are set out in Table 8.1, below, along with a
comparison fo the site location categories used in this study.

Table 8.1 — Surrey County Council Site Location Definitions

Areas | Surrey Classification & ii : “FaberMatinsell Classification:
1 Regional / Major Town Centre Town Centre Core
2 Larger Town Centres, Periphery of Area 1 Centre Town Cenire
3 Smaller Town Cenlires, Urban Fringes, Inner Suburbs Edge of Town
4 Quter Residential Areas, isolated Built-Up Areas Qut of Town

The inclusion of a more generalised definition of site location may alsc allow the
existing site location Eeld in the TRICS dafabase fo be expanded to include further
categories that may be of use in defining site characteristics.

PARKING PROVISION

Parking provision is another of the key criteria that has been identified as being
important tc the determination of overall site accessibility. The TRICS database
currently gives a range of information about the parking characteristics of each site.
There is a particular focus upen on-site parking provision, with information provided
about whether there is parking available, whether it is a multi-storey or surface
parking facility, and an indication of the number of spaces provided by type
(employee, visitor, disabled etc.). In addition, some guatitative information is given
about the nature of off-site parking, but it is in this area where the parking
information centained in the database is considered particularly weak.

It is recommended that TRICS develop a separate report card for each site that
gives more comprehensive information with regard to on-site and off-site parking,
with particular emphasis on enhancing the information provided in the latter
category. More detailed recommendations are provided below.

On-Site Parking Provision

The data that is currently coliected with regard to on-site parking is considered
sufficient for the likely requirements of users of the TRICS database. However, it is
noted that the quality of information collected varies dramatically from site to site,
with fields frequently left blank/unrecerded. It is recommended that the data
collection and review process be more rigorous in order to ensure that the data
collected is both complete and consistent for all sites,

Off-Site Parking Provision

The TRICS database curren#ly records data about any coff-site parking, as well as
details of any parking restraint that is operated on or around the site. The data in
this latier category varies greatly in both quantity and quality.

In order to improve the collection of data for off-site parking provision and restraint,
it is recommended that TRICS develop & more rigorous and structured survey
programme for off-site parking. it is considered that the data coliection should
focus upon the following areas:
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ON-STREET PARKING

. Existence of a Controlled Parking Zone or other parking restrainis in the
surrounding area;

. Distance / walk time from site to reach areas where no parking controls are
operated (up to 20 minutes).

OFF-STREET PARKING
. Existence of short-stay parking within 20 minutes of the site;

. Existence of long-stay parking within 20 minutes of the site.

ACCESSIBILITY

The TRICS database already contains some data about the sustainable features at
and around sites and accessibility by public transport at multi-modal sites, however
it is not considered sufficient to be able to draw any significant conclusions about
the accessibility characteristics of individual sites.

It is recommended that TRICS further develop this section of the database to
include a number of key parameters / criteria that would aid in assessing site
accessibitity.

Public Transport Accessibility Level

This study has shown that the Public Transport Accessibility Level (PTAL)
developed by LB Hammersmith and Fulham exhibits an extremely strong
correlation to modal split, and would therefore be a useful indicator of site
accessibility. The data collected for bus and rail services for inclusion in the TRICS
database does not fit the requirements of the PTAL model exactly, but i is
anticipated that the collection process could be relatively easily modified to yield
suitable data.

The following data is currently collected for all bus services within 400m of each
site and rail services within 1000m of each site (both bus and rail services must
have a frequency of at least 2 busesftrains per hour during the period 0800-1800):

. Service destination (Town or Area);

. Service frequency;

. Approximate journey time to destination.

It is recommended that the catchments be extended to 860m (10 minutes walk) for
bus services and 1200m {15 minutes walk) for rail services, and that the following
additional information is collected:

. Service route number / name;

«  Service operator {optionat);

. Walk time to bus-stop/station {0-5 minutes, 5-10 minutes, 10-15 minutes).
Using this additional information it should prove relatively easy to calculate a PTAL
score, using the slightly modified methodology outlined in Appendix B. In addition,
the provision of a service identifier (route number or name) and/or service operator

will allow TRICS users to obtain further information about public transport services
if they require,
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Catchment Populations
The data analysis showed no conclusive relationships between the catchment
population methods of measuring accessibility (TRICS and PAl) and modal split,
but did show an cobservabie correlation between the walk catchment populations
and the proportion of employees walking to work. Previous studies have indicated

a relationship hetween catchment population methods of measuring accessibility
and modal split.

Accordingly, it is recommended that estimates of the following catchment
populations are inciuded in the accessibility section of the TRICS database, as
supplementary information:

«  15-minute walk time catchment population;

«  30-minute cycle time catchment poputation;

. 45-minute private car travel time catchment population.

The inclusion of a public fransport catchment population is not currently
recommended due to the onerous nature of calculating a reasonable estimate.

SUMMARY OF RECOMMENDATIONS

The summary, the following enhancements and additions to the TRICS database
are recommended;

SITE LOCATICON
(a) Inclusion of an additional site location classification based on a small

number of general site focation categories. The existing site categorisation
could be developed into a more specific (secondary) classification of site

location;

PARKING

{b) Development of a separate section specifically concerned with parking
provision and restraint, both on and off-site;

(c) Increased rigour in the data collection and review process in order to
ensure that the data collected about on-site parking is both complete and
consistent;

{d) Development of a more rigorous and structured survey for off-site parking,

to gain more detailed and consistent data for inclusion in the database;

ACCESSIBILITY

(e) Development of the existing section on accessibility;

{f) Additions and modifications to the data collected for bus and rail service
characteristics;

@ inclusion of a PTAL (or similar) measure of public fransport accessibility;

(h) Inclusion of catchment populations for walk, cycle and private car.



9 BIBLIOGRAPHY




9.1

49

Bibliography

PUBLICATIONS

1}

2)

3}

4)

6)

10)

11)

12)

13)

PPG13: A Guide to Better Practice
Department of the Environment, Transporf and the Regions, 1994

PPG13: Transport
Department of Transport, Local Government and the Regions, March 2001

PPG3: Housing
Department of Transport, Local Government and the Regions, March 2000

RPG1: Northern Region
Department of Transport, Local Government and the Regions, October 2000

RPG3: Regional Planning Guldance for London
Department of Transport, Local Government and the Regions, October 2000

RPGB8: Regional Planning Guidance for East Anglia
Department of Transport, Local Government and the Regions, November 2000

RPG: Regional Planning Guidance far the South East
Department of Transport, Local Government and the Regions, March 2001

RPG10: Regional Planning Guidance for the South West
Department of Transport, Local Government and the Regions, October 2001

RPG11: Regional Planning Guidance for the West Midlands
Department of Transpert, Local Government and the Reglons, December 1998

RPG12: Regional Planning Guidance for Yorkshire and the Humber
Department of Transport, Local Government and the Regions, October 2001

Woest Sussex Local Transport Plan 2001 — 20086, Section 7.6 (Parking
Standards)

West Sussex County Council

Suffolk Local Transport Plan 2001 — 2006, Section 13 (Parking)
Suffolk County Council, July 2000

Hertfordshire Transport Plan 2001 — 2006, Section 5.21 (Parking)
Hertfordshire County Council



50

14) TRICS Report 92/1, Assessment of Parking Demand
JMP Consultants, 1982

15} TRICS Report 93/1, Parking & Public Transport: The effect on mode choice —
a study of B1 developments

JMP Consultants, 1993

16) TRICS Report 95/1, Parking & Pubiic Transport: The effect on mode choice —
additional surveys at B1 developments with constrained parking

JMP Consulfants, 1983

17) TRICS Report 99/2, Research into Trip Rate Variation
JMP Consultants, 1999

18} South West Regional Planning Conference: Accessibility Standards —~ Study
Report

Ove Arup & Partners, 1998

19) Parking Perspectives: A Sourcebook for the Development of Parking Policy
Vallely, M., Landor, 1997

20) On-Street parking ~ A guide to Practice
Chick, C., Landor, 1996

21) LPAC's Road Traffic Reduction Advice — 1999 Consuitation Draft
London Planning Advisory Committee, 1999

22) Parking Standards in the South East
Government Office for the South East, 1998

23) Traffic Management and Parking Guidance for London
Government Office for London, 1898

24) Streets Ahead: Just the Ticket — Traffic Reduction through Parking Restraint
Transport 2000, 1998

25) Project Report 22: The future of residential parking
Balcombe, R., and York, 1., TRL, 1893

26) Review of Office and Retaii Parking Standards in London Unitary Development
Plans

London Transport Planning, 1997



9.2

27)

28)

29)

30)

31)

32)

51

Hertfordshire Structure Plan Policy 25: Car parking — Supplementary Planning
Guidance: Parking provision at New Development (issues Paper)

Hertfordshire County Council, 1998

Development Controt Guidelines No. 24 — Car Parking Guidelines (including
Cycle Parking Guidelines)

Birmingham City Council, 1995

Accessibility: Review of Measuring Techniques and their Application

Halden, D., McGuighan, D., Nisbet, A., and McKinnon, A., Scottish Executive
Central Research Unit, 2000

The Application of Accessibility Methodologies to Land Use Pianning in Wales
— Presentation for Project dissemination seminar

Steer Davis Gleave, National Assembly of Wales, September 2001

Technical Note: CAPITAL - Calculator for Public Transport Accessibility in
London

London Transport, 1999

ACCMAP — Public Transport Accessibility Modelling using GIS
MVA Group

RESEARCH PAPERS

33)

34)

35)

36)

37

38)

Measuring Accessibility — A Public Transport Accessibility Index
Mike Kerrigan and David Bull, London Borough of Hammersmith and Fulham

LPAC’s 1997 Parking Advice: Background papers — Measuring Public
Transport Accessibility

David Bull, LB Hammersmith and Fulham for the PTALs Development Groug,
1997

The ABC Location Paiicy in the Netherlands — ‘The right business at the right
place’

M J Martens and S van Griethuysen

Car parking standards in the context of an overall transport strategy

Munro, W., and Cornfoot, P.', Traffic Impact Assesments — 8th Annual TRICS
Conference, 1994

The role of parking standards in sustainable developments

Vallely, M., Jones, P., ef al, ‘Policy, Planning and Sustainability’: Seminar C,
European Transport Forum, 1997

Parking provision at new devetopments — Theory and Practice
Humby, D., 11th Annuaf TRICS Conference, 1999



9.3

52

JOURNAL ARTICLES

39)

40)

41}

42)

43)

44)

Parking Standards as a means of Traffic Restraint ~ A Matrix approach to the
Determination of Parking Standards

Sanderson, J., Transportation Planning Systems Vol. 2 No. 1, Jan — Mar 1894

Mutti-modal transport accessibility —~ the TRANSAM approach
Robbins, N., Highways and Transportation, April 1999

Encouraging sustainable development by linking public transport accessibility,
new parking standards and developer coenéributions

Carson, G., Dix, M., et al, Traffic Engineering and Control, July/August 1999

London’s Parking Supply: Estimating London’s parking space capacity
Dale, M., Smith, R., Traffic Engineering and Control, September 2000

Putting a price on parking: how the developers think
McGuiness, M., Parking Review, March 1998

Parking and the integrated transport strategy: The enforcement of Special
Parking Areas

Pickett, M., TRL Journal of Research Vol.2 No.2, 1999



Appendix A — Site Details

53



FOVHIAY SIS TV

FOVHIAY

000°0S - LOG'SZ 000'SL - LOO'0Y 0BLLLE  08VE6S eibuy js83 weyag ajelsy [eUisnpuy| usalg) saysey  /i-d z8

000'GZ1 ~ LCD'00L 000'G - L00'L 028001 0v9S0¥ 188103 SUIOGRIM SWIEAG sSausng Sjaeind 608 L8

000’ - LOD'0S 000’02 - L00'SE 0ye6L0  0L9S59E 18810 UINCLUASAL (ouoH Josi0Q) @snOH 19813 BO-B 4=

000'GL - LDO'0S 000'02 - L00'GL 098ET¢  0L9L6E alysplogeis picgels wed sseuisng siepfaly 408 2]

000'052 - LOO'ST) 000'0Z - £00'GL QEELOT  OVBOPS auysabpuquED abpuguie] yied sousiog abpuquwe) 908 L8

G00'0S - LOD'SE 000'0Z - 100'GY 0s96LE  Q8LviY 8liystasaoen] Aeigmo woysi SBIO HOUN0Y ABIGMON UOYBW  ¥0-8 Lg ume, Jo 1nQ / sBp3
IOoVHINAY

000’005 - 100'0ST 000'0S - 100’62 016998 0L0L8C moBse|y mofiseld anusj uoinquIsIg uelsAIRE §l-8 B8g

0C0'00S - L00'0ST 000'0Z - 100G 0.v659  0BLOST allySMEIUSL peayley NYIST [BUISNEU) 193G PUNK. FL-8 78

000'0SZ - LO0'GZL 0C0'ST - $00°0Z ove/0E  0ZEvZe enbuy 1583 Hatac] PY SI0)0WIQIIDBIT B ROIG BoUAINET  €1-8 8

000'00S - L00'0SZ 000’02 - L00'GL 095.Z¢ 0Li90S  SOUIT YHON pUE Siio) inH ajersa Aope JUN PIBASINOE 91§ A

000°008 - L00'052 000'GZ - 10002 058658 009¥52 BSlUSMINUSY AHI0ULIS Ned sseuisng abpugsiends 19 ig

000°005 - LOO'0SZ 000'02 - 100'SE 058659 0SLiST aliysmayuay reallieg 2JEDJAd SapsUd L1-g i8

0C0'0S - L0O'SE 00002 - LOO'GL 012080  OrL69¢ 1@s10Q i3ysayzIoqg Aiamaugg ApseH sewoy|  0L-9 18

00C°9ST - LOO'SEL 0C0'0S - L00'ST 08TLGT  0.LBGHS anysabpuquied abpugue) BSNOH Jajswag 10-d 18 BlUAT UMDY
SOVHIAY

+100'005 000001 - LOD'CS 0Ll 085P2S uopuoT Sjesg Uingie PIULIT £581d UCISILE) Zl-g ig

000'S2L - L0000 000°0Z - L00'SL 0s5er.  06T6EY Aaung PIOIPIAG 0D S04 id

+ 100'005 000°001 - LOO'0S 0oiEgE  0L5PES uopuaT Jsealy uingy 8SNoH Jallsld £€0-9 g

000'00S - LO0'0SE 00005 - L00'SE 0E10Z5  OL86YY PUBIBAID YHON yBnoigsalppiy HAoD Ujunoy 20-g [§:] 107 BNUST UMOL

e

. -
.

: A Sl Lo e S
B ] i e L onw . w\% o

ndog Ei0T 7 eolial

Jakd £

s S
wmwv.ww e &w

R )

%&\m

A

SHUJLTNWVHVd NOLLVYIO0T 3118 - 1Y XION3ddV



{000 Q1 X easy S)G) f Bary K0 §5019 = oiey Wld T
{aui -Heg pue AwWLL-Ing) SBA0WT JO AN | B3IY JO0IF SS059 = AlsusQ wsusotwz 7y

S310N
190 L2854 0z Lov ¥e9 7419 FOVHIAY S3Us TV
120 ACTLE |E 678 SOyl 1850€ JDVHIAY
610 Z5'LG QL 0.8 09z 00016 8lEisy eMisnpul UsaIg saysey /g z4
910 40788 0 je14 ool 9zot swejsAg ssauisng seung 60-4 19
92’0 16781 ot 051 611 Se0e (oo 18510Q0) 88N0H 39314 809 [:]
£5°0 9Ty z +8 940 790¥ Red ssauisng sieia) 08 [:]
Z0 teLE 0 084¢ 0Z'€S arreil »ieg 3ouBDG Afipuquied  90rd 19
20 LGLL 6 €81 el oLy SPOYO uUNoY ABIGMOW UOIBW  ¥0-8 [B2] umo | Jo Ing / ebpa
950 SSHS 0l ] %4 [4:8% LE0EL FOVHIAY
620 65°LS 9 LiE 86'¢ vOGLE BlUBD UONNQUISIT LOiSallieg gi-8 eg
£10 20y € LGt Sy LLgs Q4LET |BSNPUY J2BAG [BUNK ti-8 g
250 6¥'98 0t 09g 0Ly Q002e P17 SI0J0LI0J0313 § OIS BoUAINET £i-g ¢d
9z'0 1881 0 gLl 98°0 ozeT EIsT Aloloed nun piessineg i-d [§:]
FAR] €0'ge [ LZL e ceey sjued ssauisng sbpugsieidg Si-d 132 ]
£¢°0 2026 [+24 1o 0£'s 9z6TT BIBD)Bd SHDISL L8 1g
9’0 9e'z0L [+ #3L (144 15861 Aromaig) ApieH sewou)  0i-9 [:]
Ve L6711 Zi 15€ 020 teEY JSNCH JaRwag 109 [R=] BB UMO |
74" gL0 09EC ERLVEEN
Sl AR 0z9 PIYPUHT SSBu4 UOISIUSY Zi-8 25 ]
082 910 Zity 380D S04 18
05 900 80Y BN0OH J5idIg €08 ta
091 6E£0 CoLy HNaD ugunoy Z0-9 18 2107 3JUID UME ]

N T
ﬁum%ﬂuwﬁ EH) @W%H/ﬁm%

SOLLSIHILOVUVYHO 3LIS - TV XIANIddY



usligndod juswydne) Uodsues] Signd - voiendod uswydled JeD aleaug = Ajug 120 Aq $5308 Yim uonenaod g

QWi joARS SINUIL G B J0} BIEP SNSUBY LAEL WO PAAIRP S! UOREINCO WaWYMED Wodsuel; ignd ¥

{BIEMYOS Bual AP LD paseq) Spouad yead Suunp Fws SAUP SINULL G B JOJ 212D SNSUBD LEEI WK Paalap S UCHRINAD JUBILDIOED JBD BiEnud 'L
{ upwyMeD Wonsy = ) ydigt jo peeds abeseaz e je Q104D BINUILL OF € 1O} B1EP SNSUBD 1661 WO PAALAP 51 uonendog Jusunmen Buliodd 2
(WewysIen WOGZ L= ) Yoy Jo peeds aBEIEAR U 1B Niem BINUIL GL © I} Blep SNSUBD |61 WoJ; PAALAD S| Lonejndog juawyoie) Subiiem |

S3LON
¥665991 06SE8Y vESEVLE 645¢€L SLLL FOVHIAY S3LS T
SL60LGL 96vZ51L L 2PE99L 00¢LS COES FOVHIAY
00545 868y 206819 9196 116 2jej53 [RUISNDU| UBRLD) Saysey A9 Z8
S680LL1 9G64.L2 LSBTl yLEEY 611 swalshg ssauisng alqeIng 60-8 18
0919¥2 Lryedl LO9PSE ¥Z525 BECY (oyo3 198100} SSN0Y 1991 20-a 19
GTLL6LE 9£5081 199/56€ LSS 19BE yied ssauisng sielplag 108 2]
LiEVLIVL LOLEET BLPLOLL L9506 yEYS Hied souang abpuquies 909 19
£62Z081 L#096 yE£EBGBL ¢240§ £2051 SBOWE 10UN0D ABIGMOW LOYDI tac [2=] umo§ Joing fa6p3
09.68L1 081488 orSLedl JOLEEL orBL FADVUIAY
£999991 BGOL 1O 194219 g99c291 £554 |AUST UoKNgAsI voisatijleq 8L-g ez
7G9E651 9g8.LL8 Orreaye 18t+al jr A LIS {EUISRPU] 19ANG BN ri-g 28
BSGPES 181462 GELLER 608%L £FPS P $20,0W0033( g J0og souaIng £l-8 zZg
965169 043228 99.€26 FROPEL Lgel ajgisg Alcjoe4 Jup) preasinog 9L-9 18
991261 vIEB08 BEO0GET £68261 9o e ssauisng abpugsiaids Si-g ig
¥O05L8L P0G OrrSovZ 181791 9T alexad sabsidg Li-9 18
0/9955 BE0ZSL B80L80L ErLBE [540] Aamaig ApJEH sewoyl o1-g 2]
6928.11 8ELLYE LZVBLiv 668¥0L vars 8SNOH Jelawaqg Lo-g B¢ BRUBY UMO L
1660582 LSEEYE £YArEOE ZEORSE EPELL IDVHIAY
LBOEYZE 2599101 A cuerad utiskad 8G¥51 PajiLT 8581 UOISIUSR ¢l-g [32]
£85/8EE irrlgee YZ0690r £9.98 1866 TISOD 32]
LEGEYEE 2599101 £rE0ITt SOLvEY 85451 BSNOH 191LLdId [£2}
QO0BESE 089099 099681 L1958 j-72%1 4 HNOZ) UBUNOY 1.8 8J07) BNUBY UMOY

R S SR %
ﬁ%& -
., m@m%

£ s SRR
i h} o :,,,;m, ; S RN

ALNIEISSIIOV - £V XIONTddVY



(212p SNSUAY LGEL LUOJ PSALBR) 35N JO) BIQEIEAC JED B I uohendod jo %, = AiqeKesy Je) 6
eale Buipunouns Ay} Ul poyqesnoy sad sieo o requinu abeleay = dysisung Jel g
Auo 185 Ag Aypqrssecor yim uoneindod J ueneindo ] 1wawymer wodsue: | oang = Iv'd
(i) Xopuj ARigissa90y [enuaiod °)
(UoREINCdag WALIEIES HOdSUR: | 2qNd + UONERd0S 1USIIYDIED JeD Bieaud) 7 uene|ndod uetysies Badsues) diqnd = A14nd
(UoReINdOA WayIE: Podsue:} 2qnd + vonendog Wawuiesd JeD sleaud) s uonendod uBwydie) Je Siealiy = 1eaid
poule uonendod jayNes oL 9

S3LON
9%ig - ££0 81 : I8 - 97’6 ELLEL SHUS MY
%GY - G20 GL - 6@ - 00°¢ JOVHIAY
%Sk G-l 800 Lo t6 i or'z 2JRIST [2UISNPU} UDDID SAYsRY  Zi-§ za
%G¥ gL-i £Z°0 9L ¢ w8 L 0zl swalshs ssauisng s|geing 608 19
%SY g0-00 Fr'0 €2 AL z or'e {oyoglesucq) 9snoH BBl §0-8 1a
%0V [ 700 ¥ . 96 L 962 Hed sseuisng stelheis 208 18
%0 §L-iL 510 A L GE'E Jied soustog abpuquel  90-8 18
%0F oL-9¢ 500 ¢ I GB € - SBAPO {IDUNCT ABIGMOW UOJIBW  $0-8 19 uMel jonQ J 26p3
%iE - 50 R - ZrE JOVHIAY
%5T §0-00 190 Fr AN ] z 006 asiua) UCNNQUISIG uojsaliileg  GL-8 jeiz}

%t 0L-90 §5°0 A 71 z 519 aeIsy [BUISNDU RS LN pl-g Faz|
Yt 0L-90 950 T 7] € oLet P17 $I0J0W0N08]3 °g NOIS SouaNE] € z9
%LE oL-90 890 AN +7} i ST sje)s3 Loped pun preasneg  gL-g 2|
%be oL-80 50 Z €L b Sr'e jeg ssauisng oBpugsiaidg Gi-g [z
%te oL-90 920 1z 1 6L L gr'e aedled sansld  Li-g 19
%9 §i-11 70 gL z8 £ GOEL Aomaig ApieH sewoyl (-9 19
%l §L-Ll oz0 gL o &8 ¥ STGL /SN0H BPWRE  LO-F [Xz| 22UD UMO)
%1€ - Z£0 6L I8 - 958l AOVHIAY
%8 0L-90 1£0 6L © ig 08'GL polLT SSald Uojsiuay  Zi-g ia
%3e SE- L 0o PL o 98 90'82 IS0 soed ‘8
%8T 0L-90 Le0 6L L8 086l asnoHJswald 09 18
%LE oL-90 £¥°0 €z ¢ i 95l HROD WEMNOY  Z0rg j83] Q100 FIUID UMOL

e
-

B

%

ALTNGISSADIY - €V XIONIddVY



"UBAD 5 UOHRLLIOJUI OU AISUM DRIBIUG Si BUON “BJ:S By} puncie Bupied 129)15-UO IN0GE PBpIACIT UOIZULOM: BY) JO TUBLISSasSE sapenb uodn paseq s wensa) Buped ¢
saveds Bupled jo 1equiny / 39 = eoeds Bunjed Jad eany J00j4 55019 7
soafojdwg jo sequiny jE10) J sededg Bupied Jo sequinp (210 = askoidw Jed seordg Bunied 1y

S31CN
- %956 29 8L 6t FOVHIAY $3US TV
- %987 [ ZE'L 886 IDVYIAY
auoN %GEE 0 ZiL 0021 ajejsy jerjsnpul UsRID SBUSEBY /LG 78
BUON %BEE 8z 1z Fas) swashg ssauisng sgeing  60d Xz |
auoN %2 LG b4 980 261 (oyo31esi0q) asnoH 1984 908 L9
BUON %Y BE i€ 621 (AN ed ssouisng slewhaln  L0-a Lg
auoN %408 ze 1670 589E ygd souepg ebpuqued 90-g 18
3UON %8'9Y 0z ¥80 €8z SO0 OUNOD ARIGMOIN UOKEW  +0-8 ia umoZ J0InQ f 85p3
- %2 ELL 701 ¥60 £zl FOVHIAY
auon %GO 69 ¥L0 991 aRUBD UONNGASIT usKsaeg  8L-g 88
awog %ETL ¥9 00 ARS S)RIST [BUISNPU|YBANS BN ¥i-d zg
S3A %EPE {01 180 00g P17 $40j0W0A103|3 2 HOOS AoUAINET  £i-9 z8
SUON %6 LLT 8. ¥Z'0 i 218 A0IBEA U PIgASINGG 911G L9
SUON %0'GL G5 180 i Higd ssausng abpugsieids  §1-g L9
BUON %968 8EZ 88°C 96 alenjad saMsLs LG L8
sUON %9'GL ¥Zi 80 09l Komasg ApieH sewoyl  01-g 19
S84 %IrLT 16 £1°0 ar asnoH Jejewe 198 2] BIRSD UMDY
- %LLEL 65 v i€ FOVHIAY
S8 %0'GL 6 pajiuI] ssaid UOISIUSY  ZL-§ L9
2wog %G'09 AR FE0O S04 19
SBA %519t e ssnoH Jelwald  €0-d g
UON %5 ZE 1G HNOY) WBnO4 08 (%= S0 BAUDD UMC |

LNIVHLSIH ONV NOISIAO¥d DONIMYUYC - ¥V XIANIddY



sUes(y Hedsuel ] J1and pue SiSieAd "SuRHISapad SpNiaUL JeD-uoN Aq 1S 18ROV 2
siabusssed pue 1AL JED S1RAL Yiog Sapmou Je) AQ 1idS {EpO 'L

S3ILON
%IVE %4'¢ %8t %L'al %b'BL %L %0'18 3OVHIAY SELS TV
%G 0L %E L %2 %0L %G 68 % L) a SOVHIAY
%S %9y %Sy %EE %G L8 %EE %LyL eieIe JeLISNPU| USRIO SoUSRY  L1-8 za
%00 %00 %00 %00 %0°004 %L %426 swsishs sseuisng ageing 608 18
%TG %20 %2 | %EE %g'v6 %L %L {oyo3 ja8i00) BSNCH 1901 B0-B 18
%6ZL %Ll %60 %0'LL %28 %E vy %8ZY Wed sseusng sieufaD 208 18
%09 %Lk %5T %b'Z %0°v8 %L %1z8 sied 2ousldg sBpUGWED  90-8 La
%192 %F0 BYE %2z %EEL %48 %259 SBAYQ OUNOD ARIIMON LOOW  $0-8 18 umo) joIng / 36p3
%Ly YL HE T %6 Wt LR WL O %0 L IOVHIAY
%56 %0Z %¥0 %S'L %108 BTG %6'7L anuBY UOINGIISI] LOISAINEE 818 89
%ig %Lk %Z0 %9 %616 %89G %ETE SIEIST [EUISIPY 9N BUNW  ¥1-E za
%ET %9 b %5'S %84 %G8 %El %LLL PIT SIOIOWONOYE B HOSG BoUainE] €1 za
%pE %00 %90 %6T %996 %86 %798 )eje3 AoYe:S UM PIBAGINOE  OL-G 19
%LLL %LE %P0 %8 %E'58 %0'kL %ELL Wed sseussng abpugsiaids  ¢1-g L
%b'D %0t %t0 %l %OE6 %EEL %9 5L amopdsapsil  11-@ 18
%952 %80 %z %OET % rL %00 %L Ausmeig ApleH sewioyl  01-8 18
%Z'LT %80 %t 6 A %88 %4701 %189 AsNOH JajBsg 108 [82] SRS UMO T
%165 %@ 1L %S0 HE LY bt %87 %} GE S9vHIAY
%OEY %8 %00 %TGE %595 %56 %69y paywr SSAIg UOISIUBY I8 18
%SES %EBL %G'L %429 %S9l %¥'z %TY FIE09D 508 1g
%EBY %Yyt %00 %6'LE %205 %L %YEY BSTOH JBISIY  £0°8 ]
%LBY %8 %0 %b'6E %545 %E0 %118 pnog uRLne  Z0rg v8 100 BNUBD UMOL

i S
b
etnl S
e
: %.v.w B
el

LIdS TVAON - SV XIONAddY



Appendix B — Definition of Accessibility Measures

54



55
PUBLIC TRANSPORT ACCESSIBILITY LEVEL

The LB Hammersmith and Fulham developed a public transport accessibility index,
to identify those areas of the borough that were most {and least) accessible by public
transport. The assessment is based upon the number of bus and rail services that
can be accessed within a fixed walking catchment around a particutar point, and
measures of service frequency and reliability.

The PTAL assessment uses the following assumptions:

« Inclusion of all bus services within 10 minutes waik of the site;
Inclusion of all rail services within 15 minutes walk of the site;
Assumed average walk speed of 80 metres per minute (3 mph};

+  Reliability Factor, K = 1 for rai services and 2 for bus services.

The Accessibility Index is defined as follows:

. K = Reliability Factor

+  AVERAGE WAITING TIME = K x Average Scheduled Waiting Time

«  ACCESS TIME = Walking Time + Average Waiting Time

«  EQUIVALENT DOORSTEP FREQUENCY = 0.5 x { 60/ Access Time )

«  ACCESSIBILITY INDEX =
EDF (most accessible bus service) + 0.5 x EDF (all other accessible bus services)
+ EDF (most accessible rail service) + 0.5 x EDF (all olher accessible rail services)

Finally, the PTAL is defined as follows:

PUBLIC TRANSPORT RANGE OF ACCESSIBILITY
ACCESSIBILITY LEVEL INDICES
1 Very Low 0-5
2 fow 5-10
3 Medium Low 16 -15
4 Medium High 16 -20
5 High 20-25
6 Very High 25+

A slightly revised version of the PTAL approach to measuring accessibifity has been
used in this study. Since no data was available about the exact walk time tc the bus
stops and rail stations in the environs of the 18 sites, the walk time has been split
into the following three bands:

- 0 -5 minutes (Average Walk Time = 2.5 minutes);

- 5—10 minutes (Average Walk Time = 7.5 minutes);

» 10— 15 minutes (Average Walk Time = 12.5 minutes).

In addition, all bus and rail services are assumed to run according to the specified
timetables, and hence the reliability factor is 1 for both types of service.
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TRICS CATCHMENT POPULATION METHOD

The TRICS Catchment Population method measures accessibifity by comparing the
catchment area population that could be reached by within 45 minutes travel time by
public transport with the catchment population that could be reached by private
transport in 45 minutes travel time.

The public and private transport accessibility calculations are defined as follows:
. Peous 45 = Poputation within 45 minutes travet by public transport;

D Perev 45 = Population within 45 minutes travel by privale transport;

. PUBLIC TRANSPORT ACCESSIBILITY = Peup s/ (Peypas + Perivas):

. PRIVATE TRANSPORT ACCESSIBILITY = Perwvas/ (Peusas + Perivas).

The accessibility is usually represented as a ratio of the Public Transport
Accessibility and the Private Transport Accessibility.

POTENTIAL ACCESSIBILITY INDEX

The PAl approach is similar to the TRICS Catchment Population method, giving an
indication of the proportion of the population that can use sustainable modes of
transport, and the proportion of the population who have no realistic alternative {o
using the car.

The Potentiai Accessibility Index is defined as follows:
. Psw = Population with a choice of mode;
. Pearonuy = Population having to use a car;

. POTENTIAL ACCESSIBILITY INDEX = Pgii / Pear omy.

Like the TRICS Catchment Population method, the catchment populations are
assessed within defined travet time catchments. |n addition, the Pgar oy population
is adjusted to take account of car ownership / availability.
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