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Shane Foran
68 Gort Greine
Rahoon
Galway

087 9935993

17 November 2022

FAQO: An Bord Pleanala

Observation Regarding: Case reference: HA61.314597 University Road to Dublin Road,
Galway City

Applicant: (Galway City Council)

Development Description: Application to An Bord Pleanala, under Section 51 of the
Roads Act 1993, for the proposed BusConnects Galway: Cross-City Link {University
Road to Dublin Road) scheme.

I am a Community Representative on the Transport Strategic Policy Committee of Galway City
Council. | request an oral hearing into the above scheme. Please find below my cbservations.

The overall intent of the Bus Connects scheme is welcome. Particularly welcome is the stated
intent of reducing private car traffic on some city streets and prioritising public fransport and
provisions for walking. | note that much of the bus priority proposals, such as bus gates and
restricting certain streets to certain types of traffic, could be trialed without major engineering
works and could be achieved with temporary road signage and temporary traffic lights or other
devices linked to vehicle sensors. In my view this would be a better approach to the scheme at
this time.

My main concern with the scheme is the manner of the treatment of bicycle users who it seems
are to be systematically obstructed and impeded by the nature of the road designs proposed.
The roads engineering proposals are in my view in direct conflict with international best practice
and in conflict with long understood principles of urban roads management. The proposals
make no attempt to address established barriers to bicycle use in Galway City while at the same
time adding more barriers. A particular point of concern is the obstruction of cycling on key
routes serving the university and a large teaching hospital.

I am attaching a document that | prepared for the Galway City Community Network containing
observations on the treatment of cycling in the Bus Connects proposals and the Galway
Transportation Strategy.



Recommendation

The proposals should be rejected in their current form and the applicant instructed to modify the
scheme to reflect the recommendations of the National Cycle Policy Framework and the various
design sources cited so as to provide for convenient and logical bicycle access consistent with a
small university city in Northern Europe.

Yours Sincerely,

Shane Foran



Appendix: Observations on the treatment of cycling in the Bus
Connects Galway Cross City Link (University Road to Dublin Road)
scheme: Application: HA61.314597

Prepared by Shane Foran, Galway City Community Network representative on the Galway City Council Strategic
Policy Committee on Transport.

Date: 18-November-2022
Summary

The 2022 Bus Connects Galway Cross City Link proposals provide for traffic lane widths of 3.0-3.25m on main
roads across the city. This represents the systematic removal of road capacity from cyclists and the systematic
creation of inconvenience and obstruction for bicycle users who meet slower or halted motor vehicles. The lane
width recommendations in Bus Connects Galway are not compliant with intemational best practice. A likely
outcome of the current proposals is to discourage cycling in general and to further encourage and reinforce
cycling on footpaths (footways). The Bus Connacts Galway designers claim the Nafional Cycle Manual (NCM)
and Design Manual for Urban Roads and Streefs (DMURS) as the source of this advice. It is shown that these
design sources are not credible in this context. For DMURS, it is shown that the representation of the lane width
advice does not reflect the original source material (Manual for Streets). It is further shown that the original
source findings were based on very low traffic residential roads. The advice in DMURS recommending unsuitable
lane widths for arterial and link roads in Ireland cannot be said to be based on research that examined this
practice on actual link or arterial roads. In the National Cycle Manual, the interpretation of the lane width advice is
not compatible with the original source and may result from an error in transeription. With regards to bus lanes
shared with cyclists, the default guidance in DMURS is shown to be based on dimensions that prevent buses or
bicycles from overtaking each other in the same lane. The default advice on shared bus lanes in DMURS is
treated by other sources as an option of last resort to be used only after all other options have been exhausted.,
A desktop review has been conducted of the sample road cross sections provided in the Bus Connecls
documentation it is found that in most cases there is scope for improvements in cycling provision while
maintaining footpath and traffic lane widths to accepted standards. A review of the one-way streef proposals in
Bus Connects shows them to be paradoxical and inconsistent with commeonly understood interventions to provide
for cycling access. Based on the published drawings, there is no convenient way for cyclists coming from the
east to access the new “cycle” bridge at Newtownsmith. The Bus Connects proposals provide only two direct
routes for bicycle users from the east of the city to access the mediaeval core of the city and the older western
districts of Claddagh, Dominick St etc. One of these two routes is a hostile muiti-lane one-way system around
the city's docks. There is also concem for the junction and crossing arrangements throughout the scheme which
is beyond the scope of this dacument. These matters are best deal with through an oral hearing.
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Policy sources:

The Galway City Community Network has incorporated the 2009 National Cycle Policy Framework (NCPF} into
its own policy documents. Although the Minister for Transport recently announced that the NCPF was being
replaced, there does not appear to be any equivalent replacement document at this time and it remains GCCN
policy. This discussion focuses on issues such as the impact for cycling of lane widths, one-way street systems,
how to permit people on bicycles to maintain progress and how best fo provide space for cycling. These matters
are all covered in the NCPF and the advice given in the NCPF supports the concerns raised below. It is also
important to note that the NCPF supports interventions to reduce traffic dominance in towns and cities.

The section Extracts from Policy Sources at the end provides extracts from the NCPF regarding these policy
areas.



Space for Cycling: The credibility of the design sources used for the Bus
connects proposals

The 2022 Bus Connects Galway Cross City Link proposals provide for traffic lane widths of 3.0-3.25m on main
roads across the city. This represents the systematic removal of road capacity from cyclists and the systematic
creation of inconvenience and obstruction for bicycle users who meet slower or haited motor vehicles. The lane
width recommendations in Bus Connects Galway are not compliant with international best practice. The Bus
Connects Galway designers claim the National Cyele Manual (NCM) and Design Manual for Urban Roads and
Streets (DMURS}) as the source of this road design advice

Figure 1: Photograph showing the impact that using a 3.2m traffic lane on an arterial road has on road space
for people on bicycles. Location: Tuam Road, Galway.

{ i

Figure 2 Photograph showing the Impact that using a 3.2m traffic lane on an arterial road has on road space for
people on bicycles. Location: Tuam Road, Galway.
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Figure 3 Extracts from DMURS Showing unsuitable lane widths. On page 113 DMURS states: “When carrying out upgrades, or
traffic calming works on existing streets, the first priority of authorities should be to narrow existing carriageways where they
exceed those standards lisied above” Note these examples also show bus lanes of width 3.25m.

It is a long understood principle of designing for cycling that adequate lane width is needed in situations where
mixed traffic conditions apply. Cycle-Friendly Infrastructure (IHT 1996) argued for a marked lane width of 4.25m;
Cycling: The way ahead for towns and cities, the 1999 European Commission policy document on cycle
promotion, lists “widening of right-hand fanes" as a specific measure for cycling that does not requive planning.
The 2009 Irish National Cycle Policy Framework has a Hierarchy of Solutions that includes “(4) Redistribution of
the carriageway - Can the carriageway be redistributed? Such as by marking wide kerb lanes or shared
busfeycle lanes?”

In Section 4.4.2 Traffic lane widths, the 2016 London Cycling Design Standards (TFL 2016} state: "The rule-of-
thumb is to avoid situations where motorised vehicles and cyclists are expected to move together through a width
between 3.2 metres and 4 metres [...] Traffic compasition also needs to be taken into account. Where there are
larger vehicles, the minimum nearside lane width for safe, comfortable overtaking should be 4.5 metres. It should
also be noted that widths greater than 4 metres are preferable for most non-standard cycles hecause of their
additional width."

The current Cycling Embassy of Denmark guidelines state “On roads where cars drive 30-50 km/ h and often
pass cyclists at the same time as cars coming from the opposite direction pass by, the chaice should be whether
to segregate cyclists from cars or mix cyclists and cars in a wide traffic lane, depending on traffic volumes,
parking facilities and available space.”

The issue of the negative effects of narrow lanes and engineered pinch points has long been a concemn for
people who use bicycles and has been raised repeatedly in various submissions. The 2009 National Cycle
Policy Framework (NCPF) defined road narrowing schemes as a cycling unfriendly intervention that requires
remedial freatment. DMURS does not refer to the National Cycle Policy Framework anywhere in the text.

NCPF Page 20

2.5 Audits of Existing Infrastructure

We will carry out audits of existing urban infrastructure to assess the
quality of the cycling routes using an agreed set of criteria. This would
include not only existing dedicated cycling facilities but all of the other



elements of the roads infrastructure used by cyclists — roundabouts,
one-way streets, road narrowings, narrow traffic lanes

Various sources cited in this document give a kinematic envelope for a moving cyclist that is 1m wide allowing for
75-80cm for the cyclist. The National Cycle Manual gives a figure of 75cm for the width of a cyclist. NASA
provides dimensions for average human beings that give 55cm as the width of a human male from elbow to
elbow. The table given balow on page 15 shows the residual space left in a narrow traffic lane (3.0 to 3.25m) if a
SUV, a van or an articulated trailer is centrally positioned in the lane. In all cases there is not sufficient width for
a theoretical design cyclist. in the cases highlighted in yellow there is not physically enough space for an adult
male.

An effect of using narrow lanes on roads with heavy traffic is that unprotected people on bicycles are arguably
being used as a form of mobile trafiic calming. When queues of vehicles form, cyclists are similarly obstructed
from maintaining progress and may take to the footpaths. Examples of this in Galway City can be found on
Bishop O'Donnell Road and on Fr. Griffin Road at the fire station where the city council has chosen to remove
road space from cydlists for the purpose of storing queueing cars (See specific discussion below). It was also
tried previously on the Old Dublin Road af Renmore when, despite warnings from the Galway Cyciing Campaign,
the outbound lane was narrowed to provide an inbound bus lane. As predicted, outbound traffic could not pass
cyclists and a second scheme was required to widen the road.

Parkin 2005 (Lancashire the Cyclists’ County) discusses the matter as follows;

A"tight" cross-section is too narrow for a motor vehicle to overtake a bicycle within
the lane. Motor vehicles following cycle traffic within a tight cross-section, or
suddenly braking to do so, can be very intimidating. Cycle traffic can operate
comfortably in a tight cross-section oniy if the speeds and volumes are low and
overtaking by using the outside or oncoming lane is easy. The creation of a tight
cross-section, for example by footway widening, may be considered in urban
central locations, but can be intimidating for cyclists being followed by motor
vehicles,

The consensus guidance on cycling infrastructure is simple; mixed or shared street cycling on narrow traffic
lanes should only be recommended where there is little or no through-traffic and traffic speeds and volumes are
low (particularly HGV volumes). Thus, unless meaningful and systematic reductions in through-traffic, traffic
speed, and removal of HGVs is ensured, then this is entirely incompatible with best practice to ensure the safety
and appeal of cycling on these streets.



Table 4.1.1 Cross-section comments and mitigation
Spacious Critical
sufficient room to safely Dangerous close
pvertake cycle traffic overtaking

No room within the lane
for overtaking of gycle
traffic

3.10 metras. of less {cars)

Definition

Dimensions| At 3¢ ph: 2.20m {cars only}| 3.10 10 3.75 maires

or 5:05m {HGVS) or
Ar20mphy. 3.75m {cars orily) 3.60 matres or less
or £.60m (HGVs} (with HGV traffic)
Comment |* acceptable at most « not advised as it « only normally acceptahie
speeds but more space encourages dangerous for short distances;

or separation needed overtaking: 5 + speads lower than 20mph:
as speed indaraases. » more acceptable ifitis * good visibitity;

easy to overtake {e.g. = more acceptable if next

littdle oncoming traffic,
no central island).

to lanes that allow easy
overtaking {¢.9. no

barrier, Fttle traffic).

Ivitigation » reduce speeds. e reduce speeds;

» an advisory cyde lone = wide advisory cycle lane
or cycie logos withinthe 10 alert drivers to ¢ycie
main carriageway may traffic presence and lack
helpto boost cydists of overtaking space,
confidence and keep
traffic to the right.

Not recommended without Residential roads
off-carriageway cycie peth

Application) Main roads, distributor
roads with oycle lanes
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Figure 4: Derived from Dutch guidance issued in 1293 (CROW Sign up for the Bike) this extract from Lancashire the
Cyclists County (2003) explains why using narrow lanes is only acceptable in particular circumstances.

Unsuitable lane widths: Origins of the lane-width advice in DMURS

The raticnale for the advice in DMURS is given on page 101.

4.4 Carriageway Conditions

4 4.1 Carriageway Widths

Research from the UK has found that narrow carriageways are one of the most effective design
measures that calm traffic.31 The width of the vehicular camiageway is measured from kerb to kerb or
from the outside line of a Cycle Lane or from the edges of parking spaces (where the latter facilties are
provided).

DMURS gives as its source "31 Refer to Figure 7.16 of UK Manual for Streets (2007)".

Howaver a review of this diagram from Manual for Sireets does not support the interpretation given in DMURS.
What is shown in the Manual for Streets is that the speed reducing effect comes from the combination of lane
width and visibility along the axis of the road. The diagrams show that an 8m wide (cycling friendly) road with
short forward visibility distances has a better average-speed reducing effect than a 5m wide (cycling hostile) road
with long forward visibility distances.
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Figure 5. Figure 7.16 of UK Manual for Streets (2007}

The source for the graphs in Manual for Streets is TRL Report 661 The Manual for Streets: Evidence and
Research. This discusses the sites that were surveyed in generating the graphs above. The report looked af 20
sites all of them being residential streets but chosen to include a sample of different layouts - pre war vs new
build, grid vs non-grid etc. The most common thing residents liked about their streets was that they were quiet.
The most common dislike was issues with car parking. Other concerns included through-traffic and traffic speed.
There is a table showing the average daily traffic flows for the sites. Only one site (Belgravia) had more than
2000 vehicle movements per day and this site was excluded from further analysis. Thirteen of the sites have less
than 1,000 vehicle movements a day and of these 11 have less than 500 vehicle movements a day. Therefore,
the advice in DMURS recommending unsuitable lane widths for arterial and link roads in Irish towns and cities
cannot be said to be based on research that examined this practice on actual link or arterial roads.



Table 4.1 Average flows and speeds

Site Average daily flow Average speed (mph)
Lower Earley 704 11.3
Guildford 4819 18.2
New Town, Reading 242.6 14.4
Chichéster 13728 19.4
Eastleigh 427.7 17.3
Belgravia 2029.5 25.7
Tower Hamlets 627.0 19.1
Ipswich 121.6 19.0
Lavenham 2214 11.7
Newhall 482.9 15.6
Windley Tye 2949 16.9
Beaulieu 83.8 10.2
Bloxham 112.3 12.5
Portishead 1161.1 15.8
Leicester 528.9 23.5
Manchester 1060.6 19.3
Lichfield 362.6 16.7
Glasgow 1575.4 10.3

Figure 6: Table 4.1 from TRL Report 661 The Manual for Streets: Evidence and Research



Incomplete lane width advice in the National Cycle Manual

It might be offered as a defence of the advice in DMURS that it reproduces the graph below from the 2013
National Cycle Manual. This graph is originally taken from Dutch guidance and in the Irish context was first seen
in the 1998 document Provision of Cycle Faciliies: A National Manual for Urban Areas which was the
predecessor of the National Cycle Manual. The graph as now found in the Nationa! Cycle Manual allows for
mixed lanes at traffic volumes of up to 10,000 vehicles a day and speeds up to 50km/h. The design guidance in
the National Cycle Manual only discusses very low-traffic mixed streets of width 5.5m-7m. Therefore, a reader
with no background in the field might feel permitted to assume that this graph also permits the use of 3m [anes at
up to 10,000AADT and 50km/h. This would be a mistake.
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Figure 4.52: Exiract from the Nafional C ycle Manual (201 1) which illustrates the appropricte usi
or segregafed cycle facilities according fo the volume and speed of fraffic.

Figure 7: Extracts from DMURS/National Cycle Manual on when to use cycling facilities -mixed street scenarios outlined in
green

The original guidance associated with this graph provided for narrow lane widths only at very low traffic volumes
over very short distances — not more than 300m. For higher fraffic volumes and situations where heavy goods
vehicles were present, the guidance specified that wider carriageway widths were needed to give cyclists
adequate road space. (See extracts provided below). Due to some oversight this advice, associated with the
same graph, was not transcribed into the National Cycle Manual. Using the values given in the original guidance
then for mixed traffic at a design speed of 50km/h a carriageway width of 8.4m is needed where motor vehicles
are predominantly cars and 10.1m where the fraffic includes HGVs. See worked examples below. These
values are broadly equivalent to the carriageway widths specified in Lancashire the Cyclists County and in Parkin
2018.
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Figure 7: Extract from Parkin {Designing for C}cfe Traffic 2018) showing. 4.3:m and 5.m Iéﬁe widths needed for sharing with
passenger cars or HGVs respectively at 30mph (50km/h}

TABLE 35 MEASURING DRIVING SPEEDS TO DETERMINE THE WIDTH OF A CROSS-SECTION (S1ZES IN METRES!

Driving Speed Maximum Maximum
Measuring-segment 30 km/h 50 km/h
Cyclist .75

Passenger car 175

Goods vehicle 260

Blcycle to edge (kethstones) 025

Bicycle to parked vehicle 0.50

Bicycle to maving vehicle 0.85 105
Vehicle to vehicle fbath moving) 0.30 0.80
Moving vehicle to kerb 0.25 0.50

The measurerent bicycle-to-vehicle is greater than the measurement vehicle-to-vehicle, This is because the behaviour

of bicycle traffic is more difficult to predict than that of motorised teaffic. Bicycle traffic is alsn more vulnerabie.

Figure 8: Figure: The original cartiageway width caleulator associated with the graph given in the National Cycle Manual,
Source: Provision of Cycling Facilities a National Manual for Urban Areas 1998.
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FIGURE 3.18 | MEASURING SEGMENTS

Figure 9: Figure: Diagram showing the use of the carria
Cyele Manual, Source: Provision of Cycling Facilitios a

geway width calculator associated with
National Manuaf for Urban Araas 1993,

vehicle-kery vehide-vehide bike-vahicle ki O]
! L = A ——eeeereiy
0.25 0.30 0.85 25
rruck ar cyclist
260 1.75 0.78
carTiageway
i

Lane width calculations Lane width calculations HGVs af
passenger cars at 50km/h 50km/h

Bike to edge 0.25 | Bike to edge 0.25
Person on a bike 0.75 | Person on a bike 0.75
Bicycle to moving vehicle 1.05 | Bicycle to moving vehicle 1.05
Passenger Car 175 | HGV 2.6
Vehicle to vehicle 0.8 Vehicle to vehicle 0.8
Passenger Car 1.75 | HGV 26
Bicycle to moving vehicle 1.05 | Bicycle to moving vehicle 1.05
Person on a bike 0.75 | Person on a bike 0.75
Bike to edge 0.25 | Bike to edge 0.25
Total width (4.2m per lane) 8.4m | Total width (5.05m per lane) ﬂ”M

Figure 10: Figure Carriageway width calculations for two-wa

and HGVs on the right. Source: Provision of Cyeling Facilities a National Manuaf for Urban Areas 1998.

the graph given in the National

y traffic and a design speed of 50km/h passenger cars on the left
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Figure 11: The original graph: Seurce: Provision of Cycling Facilities a National Manual for Urban Areas 1998,
Shared bus and cycle lanes

DMURS does not contain any apparent discussion of the impacts for people on bicycles of the widths chosen for
shared bus lanes. The carriageway width recommendations on page 102 of DMURS have two examples
showing shared bus lanes of 3.25m in width (See Figure 3 Above). Cycle-Friendly Infrastructure (IHT 1996)
argued for shared bus lane widths of 4.25m to 4.6m. Current English guidance (LTN 1/20) states “Where cyclists
are using bus lanes, the lane should be at least 4m wide, and preferably 4.5m, to enable buses 1o pass cyclists
with sufficient room. Bus lanes less than 4m in width are not recommended and widths befween 3.2m and 3.9m
wide should not be used.” The 2016 London Cycling Design Standards (TFL 2016) give a recommended
minimum for bus lanes of 4.5m. De Ceunynck et al. report that Danish guidelines recommend a minimum width
for shared bus lanes of 4.5m and that Swedish guidelines recommend minimum widths of 4.5m to 5.0m (De
Ceunynck et al. 2017). Parkin 201 8 states:

“If cycle traffic shares a route with buses and bus lanes are present, the bus lane
should be a minimum of 4.5m wide on a 20 miles per hour road and 5.0m wide on a 39
miles per hour road. On higher-speed roads, segregated provision should be made
(Highways England, 2016). The critical width of between 3.6m and 4.5m should he
avoided: it would be better to create a tight cross-section of 3.0m in these
circumstances to ensure that a bus has to pull out of a bus lane to overtake a cyclist.
Some bus lanes may have slightly less frequent use, and there could be a case for
considering frequency when lane width is being considered.”

12



The current Irish National Cycle Manual provides only for marked shared bus lanes of 3m width but makes the
following qualifications.

* Only suitable for short lengths of road, to avoid frustration
* Poor quality of service for cycling if buses are stacked at stops and junctions
* Limited quality of service for buses with significant volumes of cyclists

After that the next level of provision in the National Cycle Manual is for 4.5m bus lanes that include a marked 2m
Cycle lane. The London standards note that narrow bus lane widths of 3.0- to 3.2m mean that buses and cyclists
cannot overtake one another but can provide a basic level of service “if all other options have been exhausted”.

What this means is that for shared bus/cycle lanes, the DMURS guidance is based on a default assumption that
buses and cyclists will not be able to overtake each ofher within the same lane and is based on a default
provision that various other design sources treat as an option of last resort. It was noted above from (Parkin
2005) that tight cross sections “can be intimidating for cyclists being followed by motor vehicles”, De Ceunynck et
al. compared close bicycle following-situations in a narrow versus a wide shared bus lane and reported that ...)
the issue of close interactions without overtaking can be considered to be more pranounced on the narrower bus
lane" (De Ceunynck et al. 2017)

A practical illustration of impact of unsuitable widths on roads- Fr Griffin Road
Galway

Fr Griffin Road is a key cycling route in the city as it connects the districts with some of the highest cycling levels
to the city cenfre. In late 2013 Galway City Council implemented the Fr. Griffin Road/Raven Terrace Traffic
Management Plan. The effect of the scheme was to remove road capacity from people on bicycles. This
happened because the city council implemented right-tum lanes that had the effect of pushing motorised traffic
into kerbside lanes of unsuitable width. Images and comments courtesy of Cosain Galway.
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9. 22+ December 2013. A line of cars occupy the lane raarked for
straight-on and ift-tuming traffic.

10. Fr. Grifin Road, 22 Datember 2013. The apparent gutcoma of the
modiications: on o of the busiest cycing routes ino the city road
capaclty has effectively baen removed from cyclists in order to giva il to
motorised traffic.

15. 270 February 2014. Female cyclist mounis foolpath to avold
motorised traffic.

o

16, 270 February 2014, Female cyclst carrying shopping beg waits

behind motorisad traffic. Note the distance fo the kerb.

17. 27 February 20%4. Adult cyclist going siraighi on approaches
Juncsion in right-turn tane. Note the truck and bus In the iine of vehicles,
and the distance to the kerb.

=

18, 27t February 2014, Gydlist propeis himsell through 2 pamow gap
wising his foot on the pavement.

14
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21. Awoman carrying & ¢ftid on her bike ravels sireight on In the righd- | 22. The sidedy mala cyciist, who did net want to be identified, mounts the
tum lane in order to get past a ine of frafic. Note the cyclist (an elderdy | footpath rather than fsk using the right-um lane to flter past slationary
man)kyingtomfumard,#ﬂmﬁl 2014, teaffic, 4% April 2094. When asked about the impact of the junction
madifications on cyclists, he sald the sitistion had been made WOrsa,

Worked examples of residual road space for other road users in narrow traffic
lanes

Type Vehicle Width | Lane Width 3m Lane Width 3.25m
{mm)
Residual road | Residual road
space if vehicle | space if vehicle Is
is in the centre of [ in the centre of
the lane {mm) the lane {mm)
Nissan Qashgai mirrors open 1806 597 722
Panel Van - Ford Transit no mirrors 2059 470.5 595.5
Panel Van - Ford Transit mirrors 2112 444 569
folded back
Panel Van - Ford Transit mirrors 2474 263 388
folded out
Refrigerated Trailer 2550 225 350
Sources
Nissan Qashqai https.//www.nissan.ie/vehicles/new-
vehiclesfnew qashqailprice-speciﬂcations.html#qrade-
JUMCQ
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Ford Transit httns:l!ww.ford.ielcontentidam!quxeulielDocumentleeatur
e-PDFs/FT-New Transit Van.pdf

Refrigerated Traiier Guidelines on Maximum Widths amd Dimensions of Trailers
Mechanically Propelled Vehicles and Trailers , Including
Manoeuvrability Critera: Road Safety Authority, March 2020

A desktop review of the roadway cross sections in the Bus Connects
proposals

Comment: The Bus Connects Galway proposals are characterised by a general absence of cycling provision on
key routes in the city The proposals in many cases involve removing road capacity from people who use bikes
and have a likely effect of reducing the convenience, comfort and perceived safety of cycling in Galway City
centre. As a deskiop exercise, a review was made of the cross sections in “Appendix B4 Cross Sections” in the
supplementary documents section of the bus connects website.

https:l.fwww.crosscitvlinkqa|wav.ie!supp!ementarv-informationl

Assumptions used for desktop review of the cross sections.

The desktop review is based on the following assumptions. DMURS states that a footway width of 1.8m allows
two whesichairs to pass each other. This appears to be a matter of dispute The 2021 UK Department for
Transport Inclusive Mobility Guidelines state:

« under normal circumstances, a width of 2000mm is the minimum that should be
provided, as this allows enough space for two wheelchair users to pass, even if they
are using larger electric mobility scooters. If this is not feasible due to physical
constraints, then a minimum width of 1500mm could be regarded as the minimum
acceptable under most circumstances, as this should enable a wheelchair user and a
walker to pass each other”

Other assumptions are ihat traffic lane widths may be reduced to 3m in arterial and link situations {DMURS Page
101). Wider kerb lanes or cycling facilities are needed where bicycle users are being mixed with heavy traffic

such as buses (numerous sources - see comments above on the credibility of design guidance).

Cross Sections: Summary Findings

Cross Section from 2022 Application Appendix B4 Finding of desktop review
Cross Sections.pdf

TYPICAL SECTION A - A UNIVERSITY ROAD Significant improvements in cycling provision are
available within the published cross section while
maintaining pedestrian provision 1o established
standards
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TYPICAL SECTION B -B SALMON WEIR BRIDGE

Existing section restricted by historic bridge structure

TYPICAL SECTION C - C SAINT FRANCIS STREET

Improvements in cycling provision are available within
the published cross section while maintaining
pedestrian provision to established standards

TYPICAL SECTION D - D ST. BRENDAN'S AVENUE

Significant improvements in cycling provision are
available within the published cross section while
maintaining pedestrian provision to established
standards

TYPICAL SECTION E - E ELINGTON STREET {Sic)

Improvements in cycling provision are availabie within
the published cross section while maintaining
pedestrian provision fo established standards

TYPICAL SECTION F - F BOTHAR BHREANDAIN U
EITHIR

Significant improvements in cycling provision are
available within the published cross section while
maintaining pedestrian provision to established
standards

TYPICAL SECTION G - G EYRE SQUARE

There is no specific provision for cycling. Although the
area contains a park and a vehicle restricted area no
apparent attempt has been made to find alternative
routes for bicycle users.

TYPICAL SECTION H - H FORSTER STREET

Improvements in cycling provision are available within
the published cross section while maintaining
pedestrian provision to established standards

TYPICAL SECTION | - | COLLEGE ROAD

Improvements in cycling provision are available within
the published cross section while maintaining
pedestrian provision to established standards

TYPICAL SECTION J - J COLLEGE ROAD

Improvements in cycling provision are available within
the published cross section while maintaining
pedestrian provision io established standards

TYPICAL SECTION K - K COLLEGE ROAD

Improvements in cycling provision are available by
increasing the land take by 2m

TYPICAL SECTION L - L DUBLIN ROAD

Not reviewed yet (SF 7/11/)
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Location: University Road

Location: Elements given | Alternative  1: Alternative 2: 3m traffic

University Road | in planning | Wide kerb lanes | lanes 1.8m cycle facilities
application wide footpaths | 2m footpaths

Footpath 28 2.25 2

Cycle lane 1.8

Lane 3 46 3

Lane 3 4.6 3

Cycle lane 1.8

Parking Lane 2.1

Footpath 28 2.25 2

Total 13.7 13.7 13.6
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EXSTING RALivdy ExasTiG scunnany
TOBE RETANED, WAL TO BE RE TAmED.

TYPICAL SECTION A-A
UNIVERSTY ROAD

LOCATED ON GA SHEET 64
DRAWING REF: BCG-GAO0-01

Discussion University Road: if the parking lanes are removed there is scope within the cross section for spacious
2.8m footpaths with wide 4.6m kerb lanes. There is also scope for 2m footpaths, 1.8m cycle facilities and 3m
wide general traffic lanes.

There are two sections of on-street parking. The section on the northwest of University road runs along a series
of properfies that have front gardens - in some cases already converted to driveways. This suggests that other
properties at this location could implement driveways and off-road parking, removing the need for on-street
parking. On the southeast of University Road there is a section of on-street parking opposite the Millennium
Park. If the park is under council ownership then the parking could be relocated 1o a strip that takes in part of the
current park lands.
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Northwest section of niversity Road showing the parking lane running along
residences with space for driveways.

Northeast section of University Road showing the parking lane opposite the Millennium park.

Location: St Francis St
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Location: St Francis S, Elements given in planning | Alternative 1: Wide kerb lanes,
application footpaths

Footpath 24 2.1

Cycle lane 0 0

Traffic Lane 35 4.4

Traffic Lane 3.8 44

Cycle lane 0 0

Footpath 3.2 2

Total 12.9 12.9

12.6m

/-ummum

EXSTING RALING
/ TO BE RETANED,

BAINT FRANCIS S%%- i

Discussion St: Francis St: The drawings provided in Appendix B2 show that under this scheme Newtownsmith is
to be converted to one-way operation going north thus removing it as a means for bicycle users to access
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Eglington St. This suggests that Francis St will now be the default way for people on bikes to access Eglington
St/Shop St. The dimensions published indicate that there is room for 2m footpaths with wider 4.4m kerb lanes.

Location: St Brendans Avenue - Béthar na mBan

Location: St Brendans | Elements given in | Alternative 1: | Alternative 2.

Avenue - Bothar na | planning Eliminate proposed | Eliminate proposed

mBan application additional lane, use | additional lane, use
Im traffic  lanes, | wide (4.6m) kerb
1.8m Cycle lanes, | lanes wider
2m footpaths footpaths

Footpath 1.8 2 2175

Cycle lane 1.8

Traffic Lane 3.25 46

Traffic Lane 3.25 3 4.6

Traffic Lane 325 3

Cycle lane 18

Footpath 2 2 2175

Total 13.55 135 13.55

Discussion: St Brendans Avenue - Bothar na mBan Adding extra traffic lanes to city centre roads is not
consistent sources like the National Cycle Policy Framework. By eliminating the extra lane there is space 1o
provide either cycling facilities or wider kerb lanes.

Location: Eglington St
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Location: Eglington St Elements given in | Alternative 1: Wide
planning 4.5m kerb lanes,
application standard footpaths

Footpath 315 2

Traffic Lane 3.25 43

Traffic Lane 3.25 43

Footpath 3 2

Total 12.65 12.6

% e
™ 4 o
/mum.

|

Discussion: Eglington St There is sco
2m footpaths.

Location: Bothar Bhreandain Ui Eithir

pe within the existing cross section to provide wider kerb lanes of 4.3m and
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Location: Bothar Bhreandain | Elements  given in | Alternative 1 - taking the

Ui Eithir Planning application verge allows for 2 x 2m
cycle lanes

Verge 45

Footpath 2 2

Cycle lane 2

Traffic Lane 35 3.5

Traffic Lane 3.25 3.26

Traffic Lane 3.25 325

Cycle lane 2

Footpath 3 3

Total 19.5 19
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Discussion: Bothar Bhreandain Ui Eithir. By using the 4.5m verge shown in the cross section it is possible to
provide 2m cycle facilities on gither side of the road.
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Location: Eyre Square

Discussion: None of the drawings show any formal provision for people using bicycles to get from the south side
of Eyre Square to the North Side. Although the west side of Eyre Square is a vehicle restricted area, there is no
formal provision for bicycle users to use this route. It would be common practice elsewhere in Northemn Europe
for bicycle users to retain access to vehicle restricted zones.

Location: Forster St

Location: Forster | Elements Alternative  1: | Alternative 2%

St given in | Wider kerb | Advisory cycle
Planning lanes, standard | lanes with central
application footpaths traffic lane

Footpath 29 2 2

Cycle lane 2

Traffic Lane 3 3.8 3.7

Traffic Lane 3 38

Cycle lane 2

Footpath 2.8 2 2

Total 1.7 11.6 1.7
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FOATPATH BUSLANE PG LANE FOUTEATH

EXISTING QULONG LING
10 BE RETAINED.

TYRICAL SECTION H-H
FORSTER STREET

LOCATED ON GA SHEET 07
DRAWING REF: BCG-GAL007

A A T

Discussion: Forster St. In the applicant's drawings, Forster street is shown as having bus lanes with no apparent
provision for cycling. Alternafive 1: By using 2m footpaths it is possible to provide wider bus lanes of 3.8m. 3.8m
bus lanes are below the necessary width given by some SOUrces. The problems associated with this lane width
might be mitigated by omitting a central lane marking and providing some kind of edge marking (hard shoulder
marking etc) Alternative 2: This would involve providing wider footpaths and 2m advisory cycle lanes with a
single central traffic lane of 3.7m. In this arrangement motor traffic uses the central lane but oncoming vehicles
must merge into the cycle lanes to pass each other. This is a type of treatment (sometimes termed “Edge lane
roads”) that is established in the Netherlands, Germany and Denmark and has seen some use in the UK.
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ti6 Cresign Manual 1or Brcycle Tratie

Figure: llustration from Dutch Guidance - {CROW Design Manual for Bicycle Traffic) showing a road
with a single central lane for motor traffic and advisory cycle lanes on each side.

Location: College road bus gate (City hall)
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Discussion: Coliege road bus gate (City hall): The location appears to be on a slope. It appears that people on
bicycles are fo be mixed with buses - including oncoming buses - in a narrow 4m section bounded by kerbs.
There was not time to come up with a consensus solution on this site. It is my view that this arrangement will
encourage cycling on the footpaths.

Location: College road (Sportsground)

Location:  College | Elements given in Alternative 1: Remove or | Alternative  2: Remove

road (Sportsground) Planning application | relocate on street car | relocate on-street parking
parking to provide 2m and provide 2m footpaths and
footpaths and 4.6m wide | cycle lanes of 1.6m and 3m
traffic lanes general traffic lanes

Footpath 275 2 2
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Cycle lane 1.6
Traffic Lane 3 4.6 3
Traffic Lane 3 4.6 3
Cycle lane 1.6
Parking Lane 21
Footpath 245 2 2
Total 13.3 13.2 13.2
15
T e Ll e
———

Discussion: College road {Sportsground)
narrow substandard lanes of 3m.  Altern

The current plans suggest bicycle users sharing with motor traffic in
alive 1. Remove or relocate on strest car parking to provide 2m
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footpaths and 4.6m wide traffic lanes. Alternative 2: Remove or relocate on-street parking and provide 2m
footpaths and cycle lanes of 1.6m and 3m general traffic lanes. Some sources would view 1.6m cycle lanes as
being unacceptably narrow and to be avoided, | share that view. However 1.5m cycle lanes are found at other
locations in the city. Some of the properties at College road already have ample car parking on site. It is also
clear that there are lands north of the road that are already used for parking. Also Galway City Council is in the
process of vacating the current site at City Hall for ancther location. Some of the City Hall lands could be
incorporated into the scheme fo provide for relocated car parking. There are disabled parking spaces on-strest
at college road and if there is no suitable alternative location then they could be retained. This would interrupt
any cycle lanes so coherent and clear markings would be needed to advise drivers to expect people on bicycles
at the obstruction.

Location College road (Lough Atalia)

2.m anm o

A e
TRUFRE LANE CVCLE TRADK FOUTPRTH

=@l it

TYECAL SECTIONZ-K
COLIEGE ROAD

LOCATED ON GA BHEET 10
CRAW! £ JCG-GALN-10

Discussion: Cycling faclliies (2m cycle track) are only provided on the south side of the road. Outbound bicycles
users are in a shared bus lane that is too narrow for either user type to pass each other. By increasing the land
take by 2m on the north side it s possible to provide cycle facilities on both sides of the road.
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Note on city centre access for people on bicycles.
Credibility of the Galway Transport Strategy

The proposed scheme is stated to be based on the Galway Transport Strategy. In my view there is a serious
question mark over the credibility of this strategy with regards to provisions for cycling. A key issue is that Galway
City Council operates an extensive system of one-way streets with no provision for contraflow cycling on any of
them. The Galway Transportation Strategy does not contain any objectives or proposals to provide contraflow
cycling on any existing one-way streets in the city. For people on bicycles coming from the east side of the city in
particular, what this means is that any indicative cycle networks essentially disappear when they reach the city
centre. For a person approaching from the east there are only two routes into or around the mediaeval core of
the city. Either using the Salmon Weir Bridge, which some view as narrow and hostile, or a hostile muiti-lane
one-way system around the city's docks. Local cycling advocates are not the only contributors to note the
negative impact of the one-way streets for cycling access. In 2004, the elected city council voted to include an
objective in the city development plan seeking provisions for two-way cycling on one-way sireets. In 2011 the
National Transport Authority published a report by the Jacobs consultancy on the potential for bike share
schemes in lrish cities. This report states:

“Recommendations are made on the complementary measures which would be
needed as a new scheme is introduced, Perhaps the most important one would
be an increase in permeabiiity for cycle traffic in the city centres through the
provision of two-way cycling on one-way streets, and by opening up
pedestrianised areas to cycling where conditions allow.”

Since 1998 the Irish Traffic Regulations have included provisions for two-way cycling on one-way streets,
Despite this also being a recommendation of the elected council, national policy and consultants’ reports,
Galway City Council roads department has never implemented any meaningful contra-flow arrangements
anywhere in the city.
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Google Streetview image of Dock Road in Galway: Note the hostile railings at the road
edge. This is part of a cycling hostile one-way system. Under the Galway Transport
Strategy and Bus Connects proposals, this is one of only two routes by which people on
hicycles might access the old core of the city from the east. This is also the only direct route
to locations like the Claddagh and the West End/Dominick St area.

Google Streetview Image of the Salmon Weir Bridge in Galway: Some view this as a narrow
and intimidating place to cycle. Under the Galway Transport Strategy and Bus Connects
Proposals, this is one of only two routes by which people on bicycles might access the old
core of the city from the east.
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Contraflow cycling in Dublin: Descri

ption Junction of Leinster St and Ulster St
looking east -

There is a no-straight ahead sign with an exemption plate for
cydiists. The no-entry markings are interrupted by a short length of on-road
cycle track. Picture from Google Streetview

Contraflow cycling in Dublin: Descri
looking south east. Ryders row is
from Google Streetview.

ption Junction of Capel St and Ryders Row
two-lane with a contrafiow cycle-irack. Picture
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Access fo the new pedestrian cycle bridge at Newtownsmith

The drawings provided by the applicant show a “Proposed Salmon Weir Pedestrian and Cycle Bridge” linking the
cathedral side of the river to Newtownsmith - this bridge is currently under construction. The drawings also show
Newtownsmith converted to one-way operation as part of this scheme. The drawings do not show any
contraflow arrangements for bicycle traffic at Newtownsmith. The text at Section 3.2.3 Newtownsmith/St. Francis
Street in the preliminary design report does not discuss the conversion of this street to one-way operation. The
text states that cyclists will have access to the bridge “from Newtownsmith’ but does not discuss how any bicycle
user is supposed to access Newtownsmith from the north or east. The drawings also suggest that any bicycle
users crossing on the new bridge from west to east will be required to tum left out onto University Road/St
Vincent Avenue to proceed any further. This suggests that, in terms of journey times, the new “cycle” bridge will
be of no meaningful benefit to bicycle users coming from the direction of the university or the north-western
suburbs of the city. For cyclists coming from the east of the city, there also does not appear to be a meaningful
means o access the new “cycle” bridge. This is because Galway City Council operates an extensive system of
one-way streets in the cify centre, none of which have any contraflow cycling arrangements. All pedestrianised
streets are also closed to people on bikes during the period of operation. Because of this system, the only
permanently available access point o streets that would hring cyclists to the new bridge is via Bridge St and
Lombard/Market Streets on the west side of the mediaeval quarter of the city.

Ny
EGOTPATHON THE SOUTHERN ¢
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ONLY ROUTE /

=y L/ L/ 7 ' AL Lo “ | ExiSTING STONE KE
AW - /i A ' TO BE RETAINED

PROPOSEBUS ON
LANE SWTBOLMD

AT/ B =
Extract from drawing Appendix B2 General Arrangements BCG-GA-02 showing new one-way

street restrictions circled in red. The orange arrow shows the imposed direction of travel for
people on bicycles who try to use the new bridge.
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Extract from Google Maps showing the location of the new Pedestrian Cycle Bridge circled in
red. The green circle shows the only place that is permanently available for bicycle users
coming from the east to access streets that will bring them fo the new cycle bridge. This is
because of the restrictions imposed by the pedestrian zone and the absence of any
contraflow arrangements on one-way streefs in the city. In order to reach this location, a
cyclist coming from the east would need to follow the hostile one-way street system around
the docks - cross the river at Wolfe tone bridge - and double back via Dominick St - crossing
the river again at O'Briens bridge.

Access to the city centre from the east

The observations above on access to the new cycle bridge from the east also apply in general to any bicycle
users trying o access the old core of the city. Bicycle users coming from Wood Quay or the Headford Road must
follow detours via one-way systems where the river must be crossed twic, first going east to west and then west
to east. On the south side there is a potential alterative by foliowing Merchants Road, a hostile multilane
system with no cycling provision in either direction. However, bicycle users arriving at Middle Street face a
specific ban on cycling through Abbeygate St.

35



Wood Quay

The drawings show a contraflow cycle lane at Wood Quay. Because Dalys Place is also being made one-way in
the opposite direction, it is unclear who this contraflow cycle lane is intended to serve. There is no obvious way
for cyclists coming from the Mary St or Eglington St/Eyre Square directions to directly access either Wood Quay
or the contraflow cycle lane. Eyre St is already one-way going towards Eyre Square again with no provision for
contra-flow cycling.

St Anthonys Place/Dalys Place

The drawings show both St Anthonys Place and Dalys Place being made one-way going west and south with no
provision for contraflow cycling. This means that people on bicycles who wish to access Wood Quay or Eyre St
from the Mary St/Eyre Square/Eglington street direction will need to travel to the end of Francis St and then furn
right onto St Vincents Avenue.

Mary St

Mary St is shown in the plans as being retained as one-way going east with no contraflow arrangements for west
bound cyclists. This means that aithough public money is being spent on a new cycle bridge at Newtownsmith,
there is no convenient route for cydlists coming from the south east or Eyre square directions to reach it. The
shortest route requires them to go to the end of Francis St and tum left. But even then there is no apparent left
turn back into Newtownsmith to access the bridge. Even if there was, for many it would be more convenient and
faster to stay on the main road and use the Salmon Weir Bridge.

Merchants Road

The drawings show Merchants road retained as a one-way street with no provision for contra-flow cycling. This
confirms that under the Bus Connects proposals the unsuitable Dock road remains one of only two routes for
people on bicycles to access the core of the city from the east. If contra flow arrangements were provided along
Merchants road between Abbeygate St and Victoria Place this could be the beginning of an alternafive circulation
route for bicycle traffic into and through the old core of the city.
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Junctions and crossings

Among various observers of the Bus Connects proposals there is comment about the unsuitable nature of
crossing and junction arrangements (see the InshCycle.com article here for some examples
hitps:/firishcycle.com/2022/09/1 3/qaIwav-cross-cftv—bus-link—reduces-trafﬁc—on-some-streets-but—qoes—as—far—as-
knockinq-h0uses-to-increase-capacity-to-car—parks."). To give one example the drawings do not show any
coherent arrangement so that bicycle users coming from the university might access the new “cycle” bridge. One
option is that they must cycle around the cathedral treating it as a kind of anti-clockwise roundabout, this seems
counter intuitive. Aiternatively they must tum right at the new pedestrian crossing at the westem end of the
Saimon Weir bridge. This would seem to require people on bicycles to treat the waiting area for pedesfrians as a
junction for accessing the bridge. A review of all the junction arrangements was outside the time available for
preparing this document. The matter might be best dealt with at an oral hearing into the scheme.
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FO ﬁ'@, ON THE SOUTHERN
/ SIPE OF ERIDGE TO BE REMOVED "
AND £ ni WIBE FOOTPATH TO BE

FROVIDED }NIORTHERNSIDE
o,

(=¥
PROPOSED BUS
ONLY ROUTE

g

L)

Extract from drawing Appendix B2 General Arrangements BCG-GA-02 showing the apparent
path for bicycle users to access the new cycle bridge if coming from the university. It appears
intended that bicycle users cycle through the space occupied by people waiting to cross.
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Sources

Cycling Embassy of Denmark  (2022), Designing  cycling infrastructure:  Mixed  Traffic
hitps:/fovelingsolutions.infofmixed-traffic/ (Accessed October 2022 )

De Ceunynck, T., Dorleman, B, Daniels, S., Laureshyn, A., Brijs, T., Hermans, E. & Wets, G. (2017). Sharing is
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Guidelines for Planning and Design.

Jacobs Report (2001): Proposals for Introducing Public Bike Schemes in Regional Cities — Technical Feasibility
Study Nationa! Transport Authority 30 June 2011

NTA - National Transport Auihority (2013) National Cycle Manual

Parkin, J., Kitching, M. and Skinner, A. (2005} Lancashire - The Cyclists' County: A code for planning, designing
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Parkin, J., (2018) Designing for Cycle Traffic: International principles and practice.
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Transport Research Laboratory (2007) TRL Report 661: The Manual for Streets: Evidence and Research

Extracts from Policy Sources

Extracts from the 2009 National Cycle Policy Framework
Hierarchy of Solutions

{1} Traffic reduction
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Can fraffic levels be reduced, particularly heavy goods vehicles {(HGVs)? Measures could include restricting the
movements of HGVs from local roads, building by-passes to divert through-trafiic, and environmental road
closures to discourage through-traffic.

(2) Traffic calming

Can speed be reduced and driver behaviour modified? Here the emphasis must also be on enforcement
{whether through increased use of speed cameras or other technologies). The coneept of “traffic calming” should
also be broadened to include physical measures to revise the perceived design speeds of roads, and other
measures, such as the removal of one-way street systems. Multi-lane one-way street systems require cyclists to
take detours rather than direct routes. They can also be daunting for cyclists since, if one intends fo take a right
hand turn at a junction, then one is required to weave across several lanes of (often fast-moving) traffic.

(3) Junction treatment and traffic management

This includes:

* urban traffic control systems designed to recognise cyclists and give them priority;

* contra-flow cycle [anes on one-way streets / making two-way streets for cyclists;

* exemptions to cyclists from certain banned tums and access restrictions;

* combined bus/cycle priority measures - and building upon the successful examples already developed in Irish
cities {and ieaming from examples of QBCleycle designs in which the route is not perceived to be cycle-friendly).
* on-strest parking restrictions;

* advanced stop lines for cyciists at traffic signals - as has already been done in some cities around the country;
* by-passes for cyclists at traffic sighals;

* signalising roundabouts, changing priorities at junctions so as to make cycle friendly;

* advanced transport telemalics: designing new systems to benefit cyclists.

(4) Redistribution of the carriageway
Can the carriageway be redistributed? Such as by marking wide kerb lanes or shared busfcycle lanes?

(5) Cycle lanes and cycle tracks
In addition, having considered and, where possible, implemented all of the above, what cycle tracks or cycle
lanes {if any) are necessary in order to make a route cycling-friendly?

Page 19

Objective 2.3 Through Traffic

We will support local authorities in removing through-traffic from urban centres and school routes through,
amongst other measures, the provision of a nationai pregramme of ring-roads and town / village by-passes. As
these are built, other measures to make the town cenfre more bicycle friendly should be introduced:
environmental traffic cefls, bridge / road closures, removal of spare lanes at signalised junctions, dismantiing of
one-way street systems, removal / modifications of roundabouts efc.

Page 20

2.5 Audits of Existing Infrastructure

We will carry out audits of existing urban infrastructure to assess the quality of the cycling routes using an agreed
set of criteria. This would include not only existing dedicated cycling facilities but all of the other elements of the
roads infrastructure used by cyclists - roundabouts, one-way streets, road narrowings, narrow traffic lanes (in the
context of the development of the Quality Bus Network etc)
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2.6 Remedial Measures
We will carry out remedial measures on existing cyclist-unfriendly urban roads with a special focus on
roundabouts, multi-lane one way strests and road narrowing schemes.

29 Utban Cycle Networks

We will develop cycle-networks as part of wider cyclist-friendly local traffic plans { traffic management plans in ali
urban areas. The use of the concept of “cycle network” will not imply that the routes forming it will only
consist of linked cycle-tanes and cycle tracks (as was the original interpretation of much of the network in Dublin).
Instead the design philosophy will be based on the “higrarchy of measures” as described above with the focus
being on the reduction of vehicular speeds, ensuring that all junctions are cycling friendly etc. We will ensure that
designs are created with the principal aim of preserving cyclist momentum. We will also ensure that designs will
provide for a safe passing distance of 1.5m between motorised vehicles and bicycles.
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