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1 ������������� 

 �������
� 
1.1.1 Pell Frischmann has been commissioned by Network Space (the Applicant) to prepare a Transport 
Assessment (TA) to support an outline planning application for residential development located to the north of 
Shaw Lane, Carlton, Barnsley. 

1.1.2 The development proposals comprise circa 215 new residential dwellings with access via a new priority 
junction located on Shaw Lane. The site has been identified in the Barnsley Local Plan as being appropriate for 
residential development (ref: MU2), following its allocation in the Barnsley Local Plan. The site has been 
allocated L11 in the Carlton Masterplan Framework which sets out the principals in which the site should be 
delivered.     

1.1.3 This TA was prepared prior to the development quantum being fixed and was done so on the basis of 
216 dwellings rather than the lower number of 215. It is considered that this reduction in units does not affect 
the validity of the assessments set out in this document.  

1.1.4 Barnsley Metropolitan Borough Council (BMBC) are the Local Planning Authority (LPA) and the Local 
Highway Authority (LHA).  

 ���������������� ����������� 
1.2.1 Prior the to preparing this TA and the submission of the outline planning application, pre-application 
discussions were held between the applicant and BMBC. These set out the general principals in which the TA 
should be prepared. The pre-application email correspondence is contained in Appendix A. This TA has been 
prepared broadly in accordance with these principals.  

 !���������������� 
1.3.1 Following this introduction the structure of the report is as follows:  

�  Chapter 2 – Outlines the relevant national, regional and local policy context and the guidance 
documents which form the basis for assessing the proposed development.  

�  Chapter 3 – Sets out the baseline conditions including: defining the sites’ location, describing the study 
area, details the existing traffic flows, sets out the results of the baseline capacity modelling and 
provides a review of the recorded personal injury accident records.   

�  Chapter 4 – Examines the accessibility of the site by sustainable modes of travel.  
�  Chapter 5 – Presents a description of the proposed development, including access and servicing 

arrangements, parking provision and proposed offsite junction improvements.  
�  Chapter 6 – Summaries the traffic movements generated by the proposals and their distribution on the 

wider highway network.   
�  Chapter 7 – Presents a detailed assessment of the impact of the development proposals on the local 

highway network.  
�  Chapter 8 – Sets out the proposed mitigation strategy for ensuring the development will not have a 

severe impact upon the highway network.   
�  Chapter 9 – Provides a summary of the report findings and any conclusions drawn from the 

assessment.    
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2 �������
����"�� 

 �������������  
2.1.1 This section of the report sets out the local, regional, and national transport planning policies which are 
pertinent to the proposed development and describes how the proposed development adheres to these 
policies. 

 #�������������� 

National Planning Policy Framework  

2.2.1 The Ministry of Housing, Communities & Local Government published the updated NPPF in July 2021.  

2.2.2 The NPPF emphasises a favourability towards sustainable development, as is evident in Paragraph 
105: “Significant development should be focused on locati ons which are or can be made sustainable, 
through limiting the need to travel and offering a genuine choice of transport modes. This can help to  
reduce congestion and emissions, and improve air qu ality and public health ” 

2.2.3 Paragraph 110 sets out the criteria upon which new developments should be judged from a highways 
and transportation perspective. When deciding upon planning applications it should be ensured that:  

“a) Appropriate opportunities to promote sustainabl e transport modes can be – or have been – 
taken up, given the type of development and its loc ation;  

b) safe and suitable access to the site can be achi eved for all users;  

c) the design of streets, parking area, other trans port elements and the content of associated 
standards reflects current national guidance, inclu ding the National Design Guide and the 
National Model Design Code; and  

d) any significant impacts from the development on the transport network (in terms of capacity 
and congestion), or on highway safety, can be cost effectively mitigated to an acceptable 
degree.” 

2.2.4 Paragraph 111 states that “Development should only be prevented or refused on highways 
grounds if there would be an unacceptable impact on  highway safety, or the residual cumulative 
impacts on the road network would be severe. ”  

2.2.5 Paragraph 112 outlines the following requirements for developments in the context of the above: 
“Applications for development should:  

a) Give priority first to pedestrian and cycle move ments, both within the scheme and with 
neighbouring areas; and second – so far as possible  – to facilitating access to high quality 
public transport, with layouts that maximise the ca tchment area for bus or other public 
transport services, and appropriate facilities that  encourage public transport use; 

b) address the needs of people with disabilities an d reduced mobility in relation to all modes of 
transport;  

c) create places that are safe, secure and attracti ve – which minimises the scope for conflicts 
between pedestrians, cyclists and vehicles, avoid u nnecessary street clutter, and respond to 
local character and design standards;  

d) allow for the efficient delivery of goods, and a ccess by service and emergency vehicles; and  
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e) be designed to enable charging of plug-in and ot her ultra-low emission vehicles in safe, 
accessible and convenient locations.”  

2.2.6 Paragraph 113 states that: “All developments that will generate significant amo unts of movement 
should be required to provide a travel plan, and th e application should be supported by a transport 
statement or transport assessment so that the likel y impacts of the proposal can be assessed .”  

2.2.7 The proposed junction arrangement has been designed to current standard, and the application is 
supported by this Transport Assessment which clearly demonstrate that the development proposals will not 
have a ‘severe’ impact on highway safety or the operation of the local highway network. Furthermore, the 
applicant is committed to the implementation of a Travel Plan which has been submitted alongside this 
application which will aim to maximise the uptake of sustainable modes of travel. These confirm that the 
proposals adhere to the NPPF policy set out above. 

 !�$������������� 

Sheffield City Region Transport Strategy 2040 

2.3.1 The Sheffield City region Transport Strategy 2040 sets out the mayor’s transport vision to transform the 
regions transport network by 2040. The Strategy has been developed in conjunction with the local authorities 
for Sheffield, Doncaster, Barnsley and Rotherham. The overarching transport vision for the region is as follows: 

“We will build a transport system that works for ev eryone, connecting people to the places they want t o 
go within the Sheffield City Region as well as nati onally and internationally. Our transport system wi ll 
be safe, reliable, clean, green and affordable. It will be one of the best in the United Kingdom and 
Europe.” 

2.3.2 The documents sets out three key goals for the transport network over the strategy period. These are 
as follows:  

�  Residents and connected to economic opportunity. 
�  A cleaner and greener Sheffield City Region. 
�  Safe, reliable and accessibly transport network.  

2.3.3 The specific policy relevant to the proposals include ‘Policy 8 – Enhance or multimodal transport 
system and encourage active travel’. This policy sets out a number of commitments from the SCR in relation to 
an enhanced multi-modal transport system and the encouragement of active travel. These include:  

�  Invest over a sustained period in high quality cycling and walking infrastructure that better connects homes, 
transport interchanges, education, employment and recreational opportunities using safer, direct and 
convenient routes; 

�  Work to reduce the reliance on private transport, encouraging people and working with businesses to 
choose greener and healthier forms of transport both for existing journeys and new journeys stemming 
from investment in the City Region; 

2.3.4 The site forms part of an identified mixed use development allocation set out in the Barnsley Local 
plan. As such, a Masterplan Framework has been adopted to ensure the site is developed in a sustainable 
manner and that active travel is at the heart of future development. Although the development proposals are in 
outline with all matters reserved except for means of access, the applicant is committed to providing good 
pedestrian and cycle connections to link with the wider land allocations in Carlton. In addition, the proposals are 
supported by a Travel Plan Framework which will form the basis of a comprehensive Travel Plan which will 
include a package of measures and initiatives to promote sustainable travel to and from the site. This confirms 
that development proposals are consummate with the strategy document.   
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South Yorkshire Residential Design Guide 2011 

2.3.5 The South Yorkshire Residential Design Guide was adopted in 2011 and provides guidance to 
developers on the design aspects of new residential developments consisting of more than 10 dwellings. The 
document provides guidance regarding the geometric and layout of access roads and junctions and sets out 
the require visibility requirements. The proposed site access junction has been designed with consideration of 
the guidance document.    

 ������������ 

Barnsley Local Plan 2014 to 2033  

2.4.1 Barnsley’s Local Plan was adopted in January 2019 and sets out the Council’s strategic vision and 
priorities for housing, employment and commercial development, including transport infrastructure and 
protection of the local environment. To deliver the vision of the Plan, a number of strategic priorities have been 
identified, these include:  

�  Provide opportunities for the creation of new jobs and protection of existing jobs; 
�  Improve the conditions in which people live, work, travel and take leisure; 
�  Widen the choice of high-quality homes; Improve the design of development; and  
�  Protect and enhance Barnsley's environmental assets and achieve net gains in biodiversity 

2.4.2 Chapter 9 sets out a number of housing policies and details a number of strategic housing sites. Policy 
H1 details the number of houses which are required to be delivered over the plan period. It states that the 
Council will seek to ‘achieve at least 21,546 net additional dwellings d uring the plan period 2014 to 2044. ’ 
Delivery of the site will actively contribute towards delivery of these dwellings over the plan period.   

2.4.3 Chapter 10 of the document sets out the identified mixed-use development allocations and identifies 
that the site forms part of a wider mixed use development allocation called ‘Site MU3 Land off Shaw Lane 
Carlton’. Figure 2-1 shows the extent of Site MU3 (source: www.barnsley.gov.uk).  

 

Figure 2-1 Local Plan Site Allocation Extract – Site MU3  
2.4.4 In relation to the site allocation, the Local Plan states the following:   
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‘This site is proposed for mixed use for housing and  green space. The indicative number of dwellings 
proposed for this site is 1683. These are included in the Housing figures for Urban Barnsley in the 
Housing chapter. The development will be subject to  the production of a phased Masterplan Framework 
covering the entire site to ensure that development  is brought forward in a comprehensive manner’.  

2.4.5 As the above policy suggests, the site is subject to the development of a Masterplan Framework which 
will guide the development on site. Although the planning application is in outline, the development proposals 
do take due regard for the adopted Masterplan Framework. In particularly, providing the first section of the 
north west link road, through the proposed site, between Shaw Lane and Royston Lane.    

2.4.6 Chapter 12 of the Local Plan discusses transport; in particular, it discusses a number of transport 
challenges and associated policies relating to transport within the area. The most relevant policies to the 
development proposals are as follows: 

�  “Policy T2: Safeguarding of Former Railway Lines 

o We will safeguard land within and adjacent to exist ing and historical rail alignments to 
accommodate the potential reinstatement of former s trategic railway lines. Their 
historical routes will be shown on the Policies Map . 

o Where it is not possible to use the original alignm ent we will work with our delivery 
partners to identify any appropriate alternative ro utes.” 

2.4.7 The adopted Masterplan Framework for the site has identified the potential for a new railway station 
located immediately east of the site off Shaw Lane. The proposals do not compromise this aspiration 
demonstrating compliance with Policy T2.  

�  “Policy T3 - New Development and Sustainable Travel : “New development will be expected to: 

o Be located and designed to reduce the need to trave l, be accessible to public transport 
and meet the needs of pedestrians and cyclists; 

o Provide at least the minimum levels of parking for cycles, motorbikes, scooters, mopeds 
and disabled people set out in the relevant Supplem entary Planning Document; 

o Provide a transport statement or assessment in line  with guidance set out in the 
National Planning Policy Framework and guidance inc luding where appropriate regard 
for cross boundary local authority impacts; and 

o Provide a travel plan statement or a travel plan in  accordance with guidance set out in 
the National Planning Policy Framework including wh ere appropriate regard for cross 
boundary local authority impacts. Travel plans will  be secured through a planning 
obligation or a planning condition.”  

2.4.8 The site is located close to existing cycle links and a relatively high frequency bus route which can be 
accessed from Fish Dam Lane. Furthermore, the planning application is supported by this Transport 
Assessment and a Travel Plan Framework demonstrating compliance with Policy T3 of the Local Plan.  

�  “Policy T4 – New Development and Transport Safety  

o New development will be expected to be designed and  built to provide all transport 
users within and surrounding the development with s afe, secure and convenient access 
and movement. If a development is not suitably serv ed by the existing highway, or 
would create or add to problems of safety or the ef ficiency of the highway or any 
adjoining rail infrastructure for users, we will ex pect developers to take mitigating 
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action or to make a financial contribution to make sure the necessary improvements go 
ahead. Any contributions will be secured through a planning obligation or planning 
condition”. 

2.4.9 The proposed access junction has been designed to current design standards and will provide safe 
access for all road users. The impact of the modest increase in additional vehicle trips generated by the 
proposals can be successfully mitigated by the proposed junction improvement scheme set out in Chapter 8 of 
this report. Accordingly, the proposals comply with the above policy.    

Carlton Masterplan Framework  

2.4.10 The Carlton Masterplan Framework is now adopted and is a strategic document that sits beneath the 
Local Plan and provides the key principles that future planning applications for the Local Plan allocation should 
align to. Although the proposals do not strictly align with this policy, consideration has been given to it in 
developing the proposals for the site.  

2.4.11 The document states that the overall Local Plan allocation will come forward in phases and provides a 
Phasing and Delivery Strategy for the wider allocation. This includes five phases with the development site 
allocated to Phase 3. The document recognises that the phases do not need to be delivered sequentially 
meaning that phases can be delivered in parallel. The specific infrastructure requirements for the application 
site are as follows:  

“To provide highway infrastructure for adoption by t he Highway Authority to permit access to Shaw 
Lane via parcel L11. 

Reason: to provide means of access and egress to th e development scheme in line with the Masterplan 
Framework. 

Make available land to allow improvements to Shaw L ane.  

Reason: to provide an active travel corridor for th e site occupants and the local community and allow 
for road safety improvements on Shaw Lane. 

To provide the active travel route through the parc el as indicated in the Masterplan Framework. 

Reason: to provide active travel routes for the loc al community” 

2.4.12 The proposals will provide the first stage of the link between Shaw Lane and Royston Lane. This will be 
to adoptable standard and will include active travel provision in line with the above. The site frontage on Shaw 
Lane will also include active travel infrastructure resulting in land being available for improvements to Shaw 
Lane.  

2.4.13 The applicant is committed to providing appropriate linkages and will deliver first phase of the northern 
access road, an aspiration of BMBC. An extract of the Masterplan Framework showing the sustainable 
transport links and proposed highway scheme is shown in Figure 2-2. 
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Figure 2-2 Carlton Masterplan Framework Extract 
2.4.14 Figure 2-2 shows that as part of the Masterplan framework, a new vehicular link is proposed from Shaw 
Lane to Royston Lane. The layout and location of the site access will not compromise the ambition of BMBC to 
provide this link through the site and the first section of the link road will be provided within the curtilage of the 
site. It can therefore be considered that the proposals do not compromise the delivery of the Masterplan 
Framework.     

2.4.15 Further information regarding the Carlton Masterplan Framework can be found here:  

https://www.barnsley.gov.uk/services/planning-and-buildings/local-planning-and-development/our-local-
plan/masterplan-frameworks/carlton-masterplan-framework/ 

 
����������
��	������� 
2.5.1 In conclusion, it is considered that the current proposal is consistent with national, regional and local 
policy aspirations. The site is in a sustainable location and is part of a wider development allocation which will 
be developed in a way where sustainable transport can be maximised. Although the proposals do not comply 
fully with the Carlton Masterplan Framework in terms of phasing, the layout of the site and the provision of a 
new access road running north from Shaw Lane into the site will allow for the extension of the north west link 
from Shaw Lane to Royston Lane. The delivery of the proposed mitigation strategy will also result in traffic from 
the 215 dwellings being able to be accommodated on the highway network without an increase in congestion 
levels.   
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2.5.2 The forthcoming chapters demonstrate that the proposals for the site are in accordance with the aims 
and objectives of the planning policy and guidance outlined in this chapter. Further details of the relevant 
planning policy background are set out in the Planning Statement which also accompanies this application.  
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3 ���������
���������� 

 ������������ 
3.1.1 This section of the TA describes the baseline conditions within the local highway network in the vicinity 
of the site.  

 ������������������ ���������� 
3.2.1 The site is located approximately 650m to the east of Carlton and 5km north east of Barnsley. Figure 
3-1 shows the location of the site relative to the surrounding area and Figure 3-2 shows the location of the site 
in relation to the immediate highway network.   

 

Figure 3-1: Site Location - Wider Context 
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Figure 3-2: Site Location - Local Context 
3.2.2 The site is located to the north of Shaw Lane approximately 650m east of Carlton. The site currently 
comprises open agricultural Land.  

3.2.3 The site is bound to the north by agricultural land and to the west by the disused Barnsley Canal and 
the Trans-Pennine Cycle Trail. Shaw Lane is located immediately to the south and there is an existing freight 
rail line running in a north – south alignment along the site eastern boundary. 

Shaw Lane  

3.2.4 The site is currently accessed via an existing gated access located on Shaw Lane. Shaw Lane runs in 
an east – west alignment along the southern boundary of the site and links the site to the A628 to the east and 
Carlton to the west. In the vicinity of the site, Shaw Lane is a single carriageway road with a width of 
approximately 6.5m. Immediately to the west of the site boundary, the gradient of the road increases as it 
approaches Carlton. Shaw Lane has a speed limit of 30mph, street lighting is provided and there is a footway 
with a width of approximately 1.5m to 2m running along the south side of the carriageway.  

3.2.5 To the immediate east of the site, Shaw Lane passes under an existing railway bridge with a height 
restriction of 4.8m. The carriageway width of Shaw Lane reduces to approximately 4.0m as it runs under the 
bridge and a priority shuttle system is in force giving priority to eastbound traffic.  A photograph showing the 
railway bridge is shown in Figure 3-3. There is currently no footway provided under the railway bridge.  
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Figure 3-3 Shaw Lane Bridge Shuttle Working (Source: Google Maps) 

 

 ����������� 
3.3.1 The study area for this TA includes the local highway network immediately surrounding the site as well 
as a number of offsite junctions, these include: 

�  Shaw Lane within 150m of the site 
�  B6132 Church Street / Shaw Lane / Fish Dam Lane priority junction  
�  B6132 / B6428 Royston Crossroads  
�  Fish Dam Lane / West Green Way / Industry Road Roundabout 
�  A628 Pontefract Road /West Green Way /Burton Road Roundabout 

3.3.2 The location of the above links and junctions are shown in Figure 3-4.  
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Figure 3-4 Transport Assessment Study Area 

 �����������������%��
������&"�����$�'�$	
���
�������� 
3.4.1 In order to determine the existing traffic conditions on the surrounding highway network, traffic survey 
data has been collected via Classified Turning Count surveys and Automatic Traffic Count surveys (ATC). The 
surveys were undertaken as part of feasibility work done in November 2018 prior to the Covid 19 pandemic. 
The AM peak period turning movements were recorded between 0700 and 1000 and the PM peak period 
turning movements were recorded between 1600 and 1800. The raw traffic count data is included in Appendix 
B for reference.  

3.4.2 Although the traffic counts are now three years old, evidence provided by Arup in their study of the 
Shaw Lane / Church Street junction concluded that there has been little change in traffic volumes between 
2018 and 2021 and that counts undertaken in 2018 (which were supplied to Arup for their study) and 2021 are 
broadly consistent which each other. In addition, the future year junction assessments contained in Section 7 of 
this report will include the addition of growth factors derived using TEMPRO 7.2 (NTEM & NTEM). It is 
therefore considered that the 2018 observed flows are appropriate for undertaking the analysis set out within 
this TA.  

3.4.3 The analysis of the traffic survey data confirmed that the Weekday AM peak hour occurs between 
07:45 and 08:45 and the Weekday PM peak hour occurs between 16:00 and 17:00. The 2018 AM and PM peak 
hour traffic survey flows are shown in Figures 1 & 2 contained in Appendix C. 

3.4.4 Base Capacity assessments have been undertaken for the following offsite junctions:  

�  B6132 Church Street / Shaw Lane / Fish Dam Lane Priority Junction  
�  B6132 / B6428 Royston Crossroads  
�  Fish Dam Lane / West Green Way / Industry Road Roundabout 
�  A628 Pontefract Road / West Green Way / Burton Road Roundabout 

3.4.5 The geometric and validation parameters used for the analysis and coded into the models have been 
measured from OS base data. Industry standard Junctions 9 (ARCADY & PICADY) and LinSig junction 
modelling software has been utilised to understand how the existing junctions are currently performing. The 
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Key Performance Indicators (KPI’s) from Junctions 9 and LinSig modelling software include delay in seconds, 
Mean Maximum Queue (MMQ) and the Ratio of Flow to Capacity (RFC) / Degree of Saturation (DoS).  

B6132 Church Street / Shaw Lane / Fish Dam Lane Priority Junction  

3.4.6 The junction is a priority-controlled junction located approximately 650m west of the site. The layout of 
the junction is shown in Figure 3-5. The junction comprises a priority arrangement with Church Street and Fish 
Dam Lane forming the major arms of the junction and Shaw Lane forming the minor arm of the junction. The 
junction benefits from having footways on all arms of the junction and street lighting is provided. Shaw Lane 
has a small flare which can accommodate approximately 1 PCU. The roads forming the junction have a speed 
limit of 30mph and there are no formal pedestrian crossings provided on any of the arms of the junction.  

 

Figure 3-5  B6132 Church Street / Shaw Lane / Fish Dam Lane Priority Junction 
3.4.7 The junction has been modelled using Junctions 9 software. A summary of the 2018 base year 
modelling results is shown in Table 3-1. The full model outputs are contained in Appendix D.  

Table 3-1 Summary of B6132 Church Lane / Shaw Lane / Fish Dam Lane Capacity Results Junctions 9 Results – 
2018 Base Year 

Approach AM Peak Hour PM Peak Hour 

Q (PCU) Delay (S) RFC Q (PCU) Delay (S) RFC 

Shaw Lane to Fish Dam Lane 1 35.06 0.39 0 14.21 0.11 

Shaw Lane to Church Street 4 56.04 0.83 2 27.21 0.67 

Fish Dam Lane to Church Street / 
Shaw Lane 

0 5.32 0.13 0 5.74 0.18 

 

3.4.8 Table 3-1 shows that the junction is subject to minimal queuing with a maximum queue of 4 and 2 PCU 
in the AM and PM peak hours respectively. The analysis shows that that the junction is forecast to operate 
within its theoretical capacity with a maximum RFC of 0.83 in the AM peak hour and 0.67 in the PM peak hour.  
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B6132/B6428 Royston Crossroads 

3.4.9 The junction is a signalised crossroads located in the centre of Royston, approximately 1.8km north 
west of the site.  The layout of the junction is shown in Figure 3-6. The junction arms all have a speed limit of 
30mph and have footways running along both side of the carriageway. There is street lighting is present and all 
arms have a signalised pedestrian crossing to facilitate safe pedestrian movement across the junction. 
Pedestrian guard railings are also present direct pedestrians the signalised crossings.  

 

Figure 3-6 B6132/B6428 Royston Crossroads 
 

3.4.10 The junction has been modelled using LinSig modelling software. The LinSig model has been set up on 
a four-stage cycle and it has been run assuming that the all red pedestrian phase will be called every other 
cycle. I.e., 20 times per hour. This is in the absence of any pedestrian survey data. A summary of the 2018 
base year modelling results is shown in Table 3-2 with the full outputs contained in Appendix D. 

Table 3-2 Summary of B6132 / B6428 Royston Crossroads LinSig Modelling Results – 2018 Base Year 

Approach AM Peak PM Peak 

Degree of 
Saturation 

Mean Max 
Queue 

Degree of 
Saturation 

Mean Max 
Queue 

B6428 Midland Road 73.7% 10 82.5% 11 

B6132 Church Street 75.1% 10 81.4% 10 

B6132 Station Road 40.1% 4 52.1% 6 

B6428 High Street 74.6% 6 82.2% 9 

Practical Reserve Capacity (PRC) 19.8 9.1 
 

3.4.11 Table 3-2 shows that the junction currently operates within capacity in the AM and PM peak hours with  
a PRC of 19.8% and 9.1% in the AM and PM peak hours respectively.  
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 Fish Dam Lane / West Green Way / Industry Road Roundabout  

3.4.12 The Fish Dam Lane / West Green Way / Industry Road roundabout is a large four arm roundabout 
located approximately 1.2km south west of the site. The layout of the junction is shown in Figure 3-6.  The 
roundabout has an ICD of approximately 25.3m with all approaches except the West Green Way arm having a 
speed limit of 30mph. The West Green Way arm has a derestricted (60mph) speed limit which changes to 
30mph approximately 10m from the stop line on approach to the roundabout. The junction benefits from 
pedestrian footways / cycleways on all arms with uncontrolled pedestrian crossings on each arm where tactile 
paving and refuge islands are provided.   

 

Figure 3-7 Fish Dam Lane / West Green Way / Industry Road Roundabout 
3.4.13 The junction has been modelled using Junctions 9 software. A summary of the 2018 base year results 
is shown in Table 3-3 with the full modelling outputs contained in Appendix D.   

Table 3-3 Summary of Fish Dam Lane / West Green Way / Industry Road Roundabout Modelling Results – 2018 
Base Year 

Approach AM Peak Hour PM Peak Hour 

Q (PCU) Delay (S) RFC Q (PCU) Delay (S) RFC 

Fish Dam Lane (N) 1 6.25 0.43 1 6.39 0.40 

West Green Way 1 6.28 0.46 0 5.15 0.31 

Fish Dame Lane (S) 2 9.14 0.63 1 5.40 0.43 

Industry Road  1 7.28 0.49 2 8.91 0.61 
 

3.4.14 Table 3-3 shows that the junction is currently operating within capacity with minimal queues and delays 
in both the AM and PM peak hours.  

A628 Pontefract Rd/West Green Way/Burton Road Roundabout 

3.4.15 The junction is a large high-capacity roundabout located approximately 1.6km to the south of the site. 
The layout of the junction is shown Figure 3-8. The junction is located on the A628 which is main route between 
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Pontefract to the north and Barnsley to the south. The arms of the junction are subject to a derestricted 
(60mph) speed limit. This changes to 30mph within 20m of the stop lines on Burton Road and Barnsley Road 
with the speed limit reducing to 40mph within 20m of the stop line on the A628 Pontefract Road approach.  The 
junction benefits from a separate one-way link between the Barnsley Road and the A628 Pontefract Road arms 
of the junction (see Figure 3-8). This allows for traffic travelling from Barnsley Road to the A628 Pontefract 
Road to by-pass the junction. 

 

Figure 3-8 A628 Pontefract Road / West Green Way / Burton Road Roundabout 
3.4.1 The junction has been modelled using Junctions 9 software. However, the inclusion of the one-way link 
between Barnsley Road and the A628 Pontefract Road cannot be accurately modelled in Junction 9 and 
therefore this has been excluded from the modelling assessment despite it providing a significant capacity 
benefit at the junction. In addition, the traffic surveys undertaken in 2018 did not disaggregate the number of 
vehicles travelling along the link to the A628 Pontefract Road to those who circulated around the roundabout. 
Accordingly, all traffic travelling from Barnsley Road to the A628 Pontefract has been assumed to circulate 
around the roundabout and not the use the link road. This is likely to overestimate the existing RFC and queues 
at the junction and therefore the junction assessments can be considered to be robust.     

3.4.2 A summary of the 2018 base year results is shown in Table 3-4 with the full modelling outputs 
contained in Appendix D.   

Table 3-4 Summary of A628 Pontefract Road / West Green Way / Burton Road Roundabout Modelling Results - 2018 
Base Year) 

Approach AM Peak Hour PM Peak Hour 

Q (PCU) Delay (S) RFC Q (PCU) Delay (S) RFC 

West Green Way 2 16.5 0.70 8 50.06 0.92 

A628 Cudworth Parkway 3 14.08 0.75 2 13.93 0.70 

Barnsley Road 5 32.58 0.84 3 21.27 0.75 

A628 Pontefract Road 4 18.53 0.81 2 9.54 0.66 

Burton Road 4 31.43 0.83 3 21.61 0.77 
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3.4.3 The table shows that the junction is expected to operate within capacity in both time periods with a 
maximum queue of 8 PCU in the PM peak hour. The results show that the junction has an RFC of 0.92 in the 
PM peak hour which is close to its theoretical capacity.   

Existing Junction Modelling Summary  

3.4.4 The results of the junction capacity assessments have demonstrated the four junctions within the study 
area currently operate within their theoretical capacity limits (based on 2018 survey date). The results of the 
modelling have confirmed that the local junctions do not see significant queuing or delay at present.   

 �����������(��������������������� 
3.5.1 To consider whether there are any existing safety issues in the study area which have the potential to 
be exacerbated by the proposed development, Personal Injury Collision (PIC) data for the study area has been 
obtained from the Crashmap website (https://www.crashmap.co.uk). The study area for the assessment 
includes 150m either side of the proposed site boundary and within 50m of each of the offsite junctions.   

3.5.2 The data has been obtained for the years between 2016 to 2020. Extracts from the Crashmap website 
are contained in Appendix E.  

3.5.3 The annual number of reported collisions across all the junctions are shown in Table 3-5 

Table 3-5 Aggregated Number of Accidents by year and severity 

����� � ���	 � ���
 � ���� � ���� � ���� � 
����� �
Slight� 3� 4� 2� 5� 5� 19�

Serious� 1� 3� 2� 1� 0� 7�
Fatal� 0� 1� 1� 0� 0� 2�
Total� 4� 8� 5� 6� 5� 28�

 

3.5.4 The table shows that 28 PICs have been recorded during the five-year period with 19 being slight in 
severity, 7 serious and 4 fatal. Collisions have been generally consistent in numbers over the five year period 
with no particular year where a high number of collisions were recorded Table 3-6 and Table 3-7 shows the 
number of accidents by location in the study area. 

Table 3-6 Number of accidents by location and year 

������������� � ���	 � ���
 � ���� � ���� � ���� � 
����� �
Site Access / Shaw Lane� 0� 2� 0� 0� 0� 2�
B6132 Church Street / Shaw Lane Priority Junction� 0� 0� 0� 0� 2� 2�
B6132 / B6428 Royston Crossroads� 1� 3� 2� 3� 0� 9�
Fish Dam Lane / West Green Way / Industry Road 
Roundabout�

1� 2� 2� 0� 2� 7�

A628 Pontefract Rd / West Green Way / Burton Road 
Roundabout�

2� 1� 1� 3� 1� 8�

Total� 4� 8� 5� 6� 5� 28�
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Table 3-7 Number of Accidents by Location and Severity 

������������� � ������ � ������� � ����� � 
����� �
Site Access / Shaw Lane� 1� 0� 1� 2�
B6132 Church Street / Shaw Lane Priority Junction� 2� 0� 0� 2�
B6132 / B6428 Royston Crossroads� 4� 5� 0� 9�
Fish Dam Lane / West Green Way / Industry Road Roundabout� 6� 0� 1� 7�
A628 Pontefract Rd / West Green Way / Burton Road 
Roundabout�

6� 2� 0� 8�

Total� 19� 7� 2� 28�

 

3.5.5 The tables shows that the number of accidents at the junction appear to be evenly spread over the five-
year period with the B6132 / B6428 Royston Crossroads seeing the highest number of accidents with nine PICs 
recorded (32%) followed by the A628 Pontefract Rd / West Green Way / Burton Road Roundabout with eight 
PICs recorded (29%) and the Fish Dam Lane / West Green Way / Industry Road Roundabout with seven (25%) 
PICs recorded. The area surrounding the site access and the Church Street / Shaw Lane junction saw the 
lowest reported number of PICs with just two accidents recorded over the five-year period. There is no 
evidence of clusters to suggest that any of the junctions have untypical accident patterns.   

3.5.6 The number of pedestrians, cyclists and motorcyclists involved in the PICs is shown in Table 3-8. 

Table 3-8 Accidents involving a pedestrian or cyclist 

������������� � ���������� � ������� ����� � !����� ��� � 
����� �
Site Access / Shaw Lane� 0� 1� 0� 1�
B6132 Church Street / Shaw Lane Priority Junction� 0� 1� 0� 1�
B6132 / B6428 Royston Crossroads� 4� 0� 0� 4�
Fish Dam Lane / West Green Way / Industry Road Roundabout� 0� 1� 0� 1�
A628 Pontefract Rd / West Green Way / Burton Road 
Roundabout�

0� 1� 1� 2�

Total� 4� 4� 1� 9�

 

3.5.7 Table 3-8 shows that there were four accidents recorded which involved a pedestrian and four which 
involved a cyclist. The pedestrian accidents all occurred at the B6132 / B6428 Royston crossroads which is 
unsurprising given the busy urban nature of the junction. There is nothing in the data to suggest that these 
accidents have been caused by the existing road layout.   

3.5.8 The four collisions which involved a pedal cyclist were split evenly over the study area with one 
accident occurring at each offsite junction except for the B6132 / B6428 Royston crossroads where there were 
no accidents reported involving a pedal cyclist. The only collision which involved a motorcyclist occurred at the 
A628 Pontefract Rd / West Green Way / Burton Road Roundabout.  

Personal Collision Summary  

3.5.9 It is clear from the review of accident data extracted from the Crashmap website that the study area 
has a relatively low accident rate and that there appears to be no pre-existing safety issues on the highway 
network which could be exacerbated by the proposals, particularly with regard to collisions involving cyclists, 
pedestrians, and motorcyclists.  
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4 �������)������)����������)���*���� 

 ������������ 
4.1.1 The Government’s objectives set out in the NPPF are to ensure that new developments are provided in 
sustainable locations, close to public transport facilities and close to key services. The site has a reasonable 
level of sustainable transport opportunities and has been identified in the Barnsley Local Plan as being suitable 
for residential development. In addition, the applicant is committed to encouraging trips by sustainable modes 
and will be implementing a Framework Travel Plan (which forms a separate document within the planning 
application). 

 �������)���������%��� 
4.2.1 The site benefits from being located on the edge of Carlton, an existing urban area which has existing 
footways and street lighting available. These will provide future residents with safe and convenient routes from 
the site to public transport and local facilities. 

4.2.2 There is a continuous footway running along the southern side of Shaw Lane which links the site to 
Carlton located to the west. In the vicinity of the site, the existing footway appear to be in a good condition and 
have a general width of between 1.5 to 2m. There are no existing footways adjacent to the site along the 
northern side of Shaw Lane. This changes approximately 300m to the west of the site where a footway is 
provided on both sides of the carriageway. Street lighting is present between the site and Carlton. The existing 
footway along the southern side of Shaw Lane is shown in Figure 4-1. 

 

Figure 4-1 Existing Footway on Shaw Lane (Source: GOOGLE) 
4.2.3 Walking has traditional be recognised as a significant mode of travel when accessing local services 
and attractions and has the greatest potential to substitute for short car borne trips (i.e., those journeys of less 
than 2km in length. In addition, walking can easily be integrated within other forms of transport for journeys 
further afield, as part of a multimodal journey. This is consistent with government advice and guidance from the 
Chartered Institute of Highways and Transportation (CIHT) which suggests a preferred maximum walking 
distance to facilities as 2km.  
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4.2.4 Figure 4-2 shows an 800m, 1,200m, 1,600m and 2,000m walking catchment area (originating from the 
centre of the site). It demonstrates that the site lies within walking distance of existing residential areas and 
Carlton Village Centre which offers a range of employment and retail opportunities as well as primary and 
secondary schools.  

 

Figure 4-2 Walking Catchment Plan 
4.2.5 Figure 4-3 shows the existing Public Rights of Way (PRoW) which are located in the proximity of the 
proposed development (source: www.barnsley.gov.uk) 

 

Figure 4-3 Public Rights of Way 
4.2.6 The figure shows that there are two PRoW, the Trans-Pennine Trail which is a bridleway running along 
the disused Barnsley Canal located immediate to the west of the site. This runs north to south and links the site 
with a number of other ProW located to the north west. The Trans-Pennine Trail also runs south from Shaw 
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Lane down the site of the existing railway line. Both routes are way marked and can be accessed easily from 
Shaw Lane.  

 �������)������)��
���� 
4.3.1 Cycling is a convenient way to travel and keep fit at the same time. The site is located close to the 
Trans-Pennine trail which runs in a north - south alignment close to the site. Advice contained within the DfT 
published ‘Local Transport Note 2/08’ suggests that a 3.0 miles (approximately 5km) catchment represents an 
acceptable maximum distance with 5.0 miles (approximately 8km) forming the preferred maximum distance. As 
such, the range of employment and retails areas within cycling distance.  

4.3.2 Figure 4-4 illustrates a 3km and 5km indicative cycling catchment area (originating from the centre of 
the proposed development).   

 

Figure 4-4 Cycle Catchment Plan 
4.3.3 Figure 4-4 demonstrates that the site lies within an acceptable cycling distance of the wider area with a 
range of employment destinations withing cycling distance. These destinations include:  

�  Carlton 
�  Carlton Industrial Estate 
�  Burton Road Business Park 
�  Wharncliffe Business Park 
�  Cudworth  
�  Sandybridge Lane Industrial Estate 

4.3.4 In can therefore be concluded that the site is relatively accessible by cycle.  
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 �������)������)����)������������� 

Bus  

4.4.1 The nearest bus stops to the proposed development are located on Fish Dam Lane, approximately 
700m west of the site. Pedestrian access from the site to the bus stop are via the existing footways on Shaw 
Lane.  

4.4.2 The stops are served by relatively high frequency bus services which are run by Stagecoach. The 
existing bus service frequency is summarised in Table 4-1.  

Table 4-1 Summary of Bus Services on Fish Dam Street 

Bus Service Route Daytime One-way Frequency (Minutes) 

Mon – Friday Saturday Sunday 

57 Barnsley – Carlton – 
Royston 

30 30 - 

59 Barnsley – Carlton – 
Royston – Wakefield 

60 60 60 

59A Barnsley – Carlton – 
Royston 

60 60 60 

 

4.4.3 Table 4-1 demonstrates that the site is located close to high frequency bus routes with an average 
frequency of one service every 15 minutes in a single direction between Monday and Saturday. Services are 
still accessible on a Sunday, albeit at a slightly reduced frequency with an average of one service in a single 
direction every 30 minutes. It can therefore be concluded that the site is relatively accessible by bus.  

4.4.4 It is understood that as part of the Carlton Masterplan Framework, that there may be the potential for 
future bus upgrades to directly serve the site and that discussions are ongoing between BMBC and bus 
operators. The design of the access road which will form the first phase of the new route between Shaw Lane 
and Royston Lane has been designed to accommodate buses through the site once the full link road is built,  

4.4.5 Bus timetables and services for that can be accessed from Fish Dam Lane can be found here: 

https://www.stagecoachbus.com/timetables 

Rail  

4.4.6 There is currently no train station which can be considered accessible on foot from the site. However, 
Barnsley Train Station can be accessed via one of the frequent bus services accessible from Fish Dam Lane. 
The bus journey takes approximately 18 minutes. Barnsley Train Station provides regular services to regional 
destinations including Leeds, Sheffield, Nottingham and Huddersfield.   

4.4.7 In addition, the Carlton Masterplan Framework has identified a parcel of land adjacent to the existing 
freight line running along the site’s eastern boundary. The parcel of land is located immediately east of the site 
and it is understood that work is being undertaken to establish the feasibility of running passenger services on 
the line. Should the station be delivered then this would further enhance the sustainable transport provision 
already accessible from the proposed development.    

 �������)�������������� 
4.5.1 It can be concluded from the analysis set out above that a range of destinations are accessible from 
the site by walking, cycling and public transport. Moreover, the implementation of the Carton Masterplan 
Framework may result in additional provision being provided. Therefore, it can be concluded that the site is 
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located in an area where sustainable modes can be maximised in accordance with national, regional and local 
transport policy.  
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5  ��������������������� 

  ������������������� 
5.1.1 The proposed residential development comprises construction of up to 215 dwelling. The proposals 
include a new vehicular access and an internal access road. The new road would act as the first phase of a 
future link between Shaw Lane and Royston Lane to be constructed in accordance with the adopted Carlton 
Masterplan Framework. The proposals will also include pedestrian footways and upgrades to the Shaw Lane / 
Church Street junction to mitigate any potential impact of the proposals.  

5.1.2 The indicative Masterplan is contained in Appendix F, which shows the application redline boundary 
and proposed access arrangement.    

 ���������������������$������ 

Vehicle Access Arrangements  

5.2.1 Vehicular access to the site will be achieved by means of a new priority-controlled junction located on 
Shaw Lane. The proposed layout of the junction has been designed in accordance with the South Yorkshire 
Residential Design Guide (2011) and Manual for Streets and is of an appropriate design to serve the type and 
scale of development which is proposed. The access road will form the first phase of the proposed link between 
Shaw Lane and Royston Lane, as set out in the Carlton Masterplan Framework. The design of the road will 
have sufficient geometry to accommodate future bus provision.   

5.2.2 In terms of the achievable lateral visibility, ATC surveys were undertaken on Shaw Lane, adjacent to 
the proposed to site access. The survey recorded that the 85th percentile speeds of 41.5mph eastbound and 
38.5mph westbound. The ATC data is contained in Appendix B.  

5.2.3 Guidance specified in Manual for Streets (MfS) states that for these observed speeds, the required 
visibility envelope is 2.4m x 66.0m eastbound and 2.4m x 58m westbound. Checks of the junction layout have 
confirmed that in excess of this distance is achievable within the adopted highway and land controlled by the 
applicant, therefore, the achieved visibility at the access is commensurate with guidance set out in the MfS. The 
lateral visibility splays are shown on Drawing 102107-PF-HGN-01-DR-CH-0001 P02 which is contained in 
Appendix G.  

Parking Provision 

5.2.4 The proposed development will provide a sufficient number of all types of parking in accordance with   
Barnsley Local Plan Supplementary Planning Document: Parking (2019). These parking standards are set out 
in Table 5-1.  

Table 5-1 Summary of BMBC Parking Standards 

Number of Bedrooms Cycle Spaces Car Parking Spaces 

1 to 2 1 secure cycle space in garage or 
separate covered area within plot 

1 per dwelling 

3 or more 1 secure cycle space in garage or 
separate covered area within plot 

2 per dwelling 

Visitor N/A 1 space per 4 dwellings 

*source: https://www.barnsley.gov.uk/media/15726/parking-spd-adopted-2019.pdf  

5.2.5 Further details of the level of parking provision for the proposed development will be submitted to 
BMBC at the reserved matters stage.  
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Serving Arrangements 

5.2.6 The serving of the site will be via the new priority junction which has been designed to accommodate a 
refuse vehicle.  

 ��������'�$	
���+��,� 
5.3.1 Although the development proposals will generate a modest amount of traffic on the local highway 
network, it is recognised that the Church Street / Shaw Lane / Fish Dam Lane junction will approach capacity 
following the delivery of the scheme. Accordingly, it is proposed to upgrade the junction to a signalised 
arrangement which will mitigate any potential impact from the delivery of the proposals. Further details of the 
mitigation strategy are detailed in Section 8 of this report.  

5.3.2 It is noted that the proposed link road identified in the adopted Carlton Masterplan Framework, of which 
the proposed development will facilitate through its site, would provide considerable relief to this junction. The 
link road would provide vehicles travelling along Shaw Lane with an alternative route to the B6132, taking 
development and background traffic away from this junction. The signalisation of the junction will not only 
mitigate the impacts of the development prior to the link road being fully constructed, but it will also provide a 
betterment in terms of the operational performance and efficiency at the junction following delivery of the full 
link road between Shaw Lane and Royston Lane.    

Framework Travel Plan 

5.3.3 A Framework Travel Plan (FTP) has been developed for the site and submitted in support of the 
planning application. The FTP will form the basis of a comprehensive Travel Plan which will set out a range of 
measures and initiatives aimed at increasing the use of sustainable transport modes and reducing the use of 
the private car.  



Land off Shaw Lane, Carlton, Barnsley 
Transport Assessment 
 

 

  Page 30 

6  �������������������*��������� 

 ������������ 
6.1.1 This section of the report sets out the estimated trip generation and travel patterns following the 
delivery of the scheme.  

 -�	������������.��������� 
6.2.1 The proposed development site is currently undeveloped greenfield land, and as such does not 
currently generate any traffic. Therefore, all trips generated will be new to the network.  

6.2.2 In order to establish the trip generation associated with the site, the Trip Rate Information Computer 
System (TRICS) database has been utilised. TRICS users observed data from similar developments to produce 
a trip rate which can be applied to a site with similar characteristics. The vehicular trip rates and traffic 
generation for the proposed development during the weekday AM and PM peak hours are set out in Table 6-1 
with the TRICS outputs contained in Appendix H. 

Table 6-1 Trip Rates & Potential Trip Generation of Proposed Residential Development  

Time 
Period 

Trip Rates Trip Generation 

Arrivals Departures Two Way Arrivals Departures Two Way 

AM Peak 0.128 0.382 0.510 28 82 110 

PM Peak 0.367 0.189 0.556 79 41 120 
  

6.2.3 Table 6-1 shows that a development of 215 residential units has the potential to generate up to 110 
two-way vehicle movements in the AM peak hour and up to 120 two-way vehicle movements in the PM peak 
hour. This equates to less than two vehicle movements every minute on average in both time periods.  

6.2.4 The vehicular trip generation shown in Table 6-1 has been utilised along with 2011 journey to work 
statistics to derive the multimodal trip generation for the site. Census data was extracted at a MSOA level for 
Barnsley and the proportion of trips made by each mode calculated. This was then applied to estimate the 
arrival and departures for each mode. This estimated multi-modal trip generation is shown in Table 6-2 

Table 6-2 Multi-modal Trip Generation 

Method of Travel to Work Number ��������
�	���
�� �	���
��

����

��� ���
������� �����
�� ����

��� ���
������� �����
��

Train 27 1.06% 0 1 2 1 1 2 

Bus, minibus or coach 163 6.42% 2 7 10 7 4 11 

Taxi 16 0.63% 0 1 1 1 0 1 

Motorcycle, scooter or moped 32 1.26% 0 1 2 1 1 2 

Driving a car or van 1,819 71.67% 28 83 110 79 41 120 

Passenger in a car or van 195 7.68% 3 9 12 8 4 13 

Bicycle 23 0.91% 0 1 1 1 1 2 

On foot 250 9.85% 4 11 15 11 6 17 

Other method of travel to work 13 0.51% 0 1 1 1 0 1 

*Total 2,538 100.00% 39 115 154 111 57 168 
*derived by dividing ‘vehicle trip rate by proportion of car / van drivers according to the 2011 census data  

6.2.5 Table 6-2 shows that the largest proportion of trips is estimated to be by the car followed by journeys 
on foot. Cycling is estimated to make up less than 1% of journeys (based on 2011 census data). 
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6.3.1 A distribution of development traffic has been calculated using ‘Location of usual residence and place 
of work by method of travel to work (MSOA level)’ 2011 census data for the Middle Super Output Area 
‘E02001510: Barnsley 002’.  

6.3.2 A distribution was synthesised based on this data and a number of zones created on the local highway 
network based on routing to zones on the edge of the study area. The trips were then assigned to the local 
network using logical routing assumptions derived from online mapping software. The zones are shown in 
Figure 6-1 with the distribution calculations contained in Appendix I.  

 

Figure 6-1 Trip Distribution Zones 

 

6.3.3 The development trips have been distributed and assigned to the local highway network based on the 
distribution. The AM and PM peak hour development traffic flows are presented in Figures 8 and 9 contained in 
Appendix C.  
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7.1.1 This section of the report provides an assessment of the future performance of the local highway 
network following the opening of the proposed development.  

 ����������� 
The following junctions has been assessed:  

�  Shaw Lane / Site Access 
�  Church Street / Shaw Street / Fish Dam Lane Priority Junction  
�  B6132 / B6428 Royston Crossroads  
�  Fish Dam Lane / West Green Way / Industry Road Roundabout 
�  A628 Pontefract Road / West Green Way / Burton Road Roundabout 

 *��	�����$� 
7.3.1 The assessment methodology adopted to understand how the development proposals will affect the 
operation of local highway network has followed an industry standard approach for schemes of this type. This is 
detailed below.   

Surveyed Traffic Flows 

7.3.2 As stated in Section 3 of this report, Classified Turning Count surveys and Automatic Traffic Count 
surveys (ATC) were undertaken as part of feasibility work done in November 2018 prior to the Covid 19 
pandemic. These flows have been utilised to determine the future traffic impact of the proposals.  

Assessment Years and Scenarios  

7.3.3 To assess the impact of the proposed development, the following scenarios have been considered for 
the AM and PM Peak hours.  

�  Scenario 1: 2018 (Existing Baseline). 
�  Scenario 2: 2022 Without Development (Future Baseline – year of submission of planning application), 

which includes:  
o TEMPRO growth 
o Committed development trips 

�  Scenario 3: 2027 Without Development (Future Baseline – 5 years post planning application submission), 
which includes:  

o TEMPRO growth 
o Committed development trips 

�  Scenario 4: 2022 With Development (Future Design Year – year of submission of planning application), 
which includes: 

o TEMPRO growth.  
o Committed development trips 
o Proposed development trips. 

�  Scenario 5: 2027 With Development (Future Design Year – 5 years post planning application submission), 
which includes: 

o TEMPRO growth 
o Committed development trips 
o Proposed development trips 
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Background Growth and Committed Development 

7.3.4 Growth in background traffic has been derived for the periods between the surveyed year and future 
years using the TEMPRO software package to provide growth factors for Burnley 002, within which the site is 
located. Table 7-1 shows the resultant growth factors adopted to forecast traffic growth between 2018 and the 
future year scenarios detailed above. To ensure a robust assessment, no alternative assumptions have been 
applied to the growth factors to account for the double counting of trips due to the site being allocated in the 
Local Plan. The full outputs are contained in Appendix J. 

Table 7-1 Burnley 002 MSOA Traffic Growth Factor 

Period Peak Hour 

AM Peak PM Peak 

2018 – 2022 1.0464 1.0898 

2018 – 2027 1.0441 1.0872 

 

7.3.5 A review of the BMBC Planning Portal has confirmed that there is no planning application of sufficient 
size which would be required to be included in the junction capacity assessments. Accordingly, no committed 
development trips have been included in the subsequent assessments.    

Assessment Flows  

7.3.6 The 2022 and 2027 ’without development’ flows have been derived by applying the growth factors 
shown in Table 7-1 to the 2018 baseline flows.   

7.3.7 The 2022 and 2027 ‘with development’ flows have been derived by adding the development generated 
traffic flows to the 2025 ‘without development’ flows.  

7.3.8 All traffic flows used in the assessments are contained in Appendix C. 

 ��������$��������������������� 
7.4.1 Table 7-2 and Table 7-3 summarised the AM and PM peak hour percentage change to the overall flows 
at the junctions within the study area (excluding site access junction). The changes have been determined by 
comparing the overall 2027 without development traffic flows at each junction to the increase in traffic due to 
the development proposals.   

Table 7-2 Percentage Impact Assessment - 2027 AM Peak Hour 

Junction 2027 Without 
Development Flow 

2027 With 
Development Flow 

Net Change % Change 

B6132 Church Street / 
Shaw Lane / Fish Dam 
Lane Priority Junction 

1,573 1,665 92 5.85% 

B6132 / B6428 
Royston Crossroads 1,354 1,382 28 2.07% 

Fish Dam Lane / West 
Green Way / Industry 

Road Roundabout 
2,068 2,128 60 2.90% 

A628 Pontefract Road 
/West Green Way 

/Burton Road 
Roundabout 

3,149 3,160 11 0.35% 
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Table 7-3 Percentage Impact Assessment - 2027 PM Peak Hour 

Junction 2027 Without 
Development Flow 

2027 With 
Development Flow Net Change % Change 

B6132 Church Street / 
Shaw Lane / Fish Dam 
Lane Priority Junction 

1,296 1,395 99 7.64% 

B6132 / B6428 
Royston Crossroads 1,413 1,443 30 2.12% 

Fish Dam Lane / West 
Green Way / Industry 

Road Roundabout 
1,811 1,876 65 3.59% 

A628 Pontefract Road 
/West Green Way 

/Burton Road 
Roundabout 

2,984 2,996 12 0.40% 

 

7.4.2 Table 7-2 and Table 7-3 demonstrates that the highest increase in traffic as a result of the proposals 
will be at the Church Street / Shaw Lane / Fish Dam Lane priority junction. It is expected that the junction will 
see an overall increase in vehicles n in 2027 of 5.85% in the AM peak hour and 7.64% in the PM peak hour.  

7.4.3 The tables also show that the other junctions will see modest increases in traffic in both time periods.  

 /��������
��������*�������$� 
7.5.1 The below sections detailed the results of the junction capacity assessments for the 2027 ‘with’ and 
‘without’ development scenarios. The full modelling outputs including the 2018 baseline and the 2022 ‘with’ and 
‘without’ development scenarios are contained in Appendix D.  

Site Access / Shaw Lane Priority Junction 

7.5.2 The proposed site access on Shaw Lane has been tested using TRL’s Junction 9 software. The results 
are summarised in Table 7-4.  

Table 7-4 2027 Site Access Junction Capacity Assessments   

Approach AM Peak Hour PM Peak Hour 

Q (PCU) Delay (S) RFC Q (PCU) Delay (S) RFC 

Site Access 0 10.13 0.20 0 9.61 0.11 

Shaw Lane (E)  0 5.15 0.01 0 5.16 0.03 

 

7.5.3 Table 7-4 indicates that the site access junction will operate well within its theoretical capacity with 
significant capacity to accommodate potential increases in traffic should the wider allocation come forward. This 
demonstrates that the proposals are in line with current policy including the Carlton Development Framework 
as the design would likely be able to accommodate additional traffic using the junction.  

B6132 Church Street / Shaw Lane / Fish Dam Lane Priority Junction  

7.5.4 The B6132 Church Street / Shaw Lane / Fish Dam Lane Priority Junction has been tested using TRL’s 
Junction 9 software. The results are summarised in Table 7-5 and Table 7-6.  
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Table 7-5 2027 Junction Capacity Assessments - B6132 Church Street / Shaw Lane / Fish Dam Street Priority 
Junction - AM Peak Hour 

Approach Without Development With Development 

Q (PCU) Delay (S) RFC Q (PCU) Delay (S) RFC 

Shaw Lane to Fish Dam Lane 4 222.17 0.94 12 360.04 1.16 

Shaw Lane to Church Street 11 128.18 0.98 29 298.31 1.16 

Fish Dam Lane to Church Street / 
Shaw Street 

0 5.52 0.15 1 5.54 0.21 

 

Table 7-6 2027 Junction Capacity Assessments - B6132 Church Street / Shaw Lane / Fish Dam Street Priority 
Junction - PM Peak Hour 

Approach Without Development With Development 

Q (PCU) Delay (S) RFC Q (PCU) Delay (S) RFC 

Shaw Lane to Fish Dam Lane 0 19.82 0.16 1 42.33 0.41 

Shaw Lane to Church Street 3 38.34 0.76 5 62.77 0.86 

Fish Dam Lane to Church Street / 
Shaw Street 

1 5.81 0.21 1 7.09 0.35 

 

7.5.5 Table 7-5 shows that in the AM peak hour the junction is forecast to operate just below its theoretical 
capacity in the 2027 ‘without’ development scenario with a maximum RFC of 0.98 and a queue of 11 vehicles 
on the Shaw Lane approach. This situation is exacerbated following the delivery of the development with the 
results of the modelling showing that the RFC will increase above 1 indicating that the junction is no longer able 
operate within capacity. This corresponds with an increase in queues at the junction with a maximum queue of 
29 reported.  

7.5.6 Table 7-6 indicates that the junction will operate within capacity PM peak hours with minimal queuing 
present on any of the arms of the junction.  

7.5.7 To ensure that the modelling is as robust as possible, a ‘One Hour’ traffic flow profile was adopted 
within the modelling. This approach applies a synthesised profile over the course of the hour to replicate a peak 
within the peak hour. I.e., it assumes the middle 30 minutes of the hour will see 12.5% higher traffic volumes 
than the preceding and subsequent 15-minute intervals. Although this offers a robust assessment, it does not 
account for the potential of peak spreading of traffic due to the network becoming more congested. I.e., the 
junction may see a more level profile and consistent arrival rate of traffic at the junction. Accordingly, by 
adopting a ‘One Hour’ profile across all scenarios, the modelling software can sometimes overestimate the 
RFC and levels of queuing within the modelling results. Notwithstanding this, to ensure there are no negative 
traffic impact at the junction as a result of the development, a potential mitigation scheme has been developed 
whereby the junction would be signalised allowing for increased junction efficiency and improved pedestrian 
safety.  Details of the proposed junction improvements are detailed in section 8 of this report.   

B6132/B6428 Royston Crossroads 

7.5.8 The junction has been modelled using LinSig modelling software. A four-stage, 90 second cycle time 
has been adopted and it has been assumed that the all red pedestrian phase will be called every other cycle. 
I.e., 20 times per hour. It is estimated that there would be an increase of just 28 trips in the AM peak hour and 
30 trips in the PM peak hour travelling through junction.  A summary of the 2027 modelling results is shown in 
Table 7-7 and Table 7-8. 
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Table 7-7 2027 Junction Capacity Assessments - B6132/B6428 Royston Crossroads AM Peak Hour 

Approach Without Development With Development 

Degree of 
Saturation 

Mean Max 
Queue 

Degree of 
Saturation 

Mean Max 
Queue 

B6428 Midland Road 82.1% 12 82.3% 12 

B6132 Church Street 80.8% 12 83.2% 14 

B6132 Station Road 42.9% 5 43.1% 5 

B6428 High Street 81.0% 7 83.2% 8 

Practical Reserve Capacity (PRC) 9.7 8.1 
 
Table 7-8 2027 Junction Capacity Assessments - B6132/B6428 Royston Crossroads PM Peak Hour 

Approach Without Development With Development 

Degree of 
Saturation  

Mean Max 
Queue 

Degree of 
Saturation 

Mean Max 
Queue 

B6428 Midland Road 87.6% 14 90.1% 14 

B6132 Church Street 88.1% 15 91.5% 17 

B6132 Station Road 58.8% 8 59.9% 8 

B6428 High Street 87.6% 10 89.4% 14 

Practical Reserve Capacity (PRC) 2.2 -1.7 

 
7.5.9 Table 7-7 and Table 7-8 show that the junction is forecast to operate within capacity in the ‘with’ and 
‘without’ development scenarios. Accordingly, it can be concluded that the proposals will not have a negative 
impact upon the operation of the junction.   

Fish Dam Lane / West Green Way / Industry Road Roundabout  

7.5.10 The junction has been modelled using TfL’s Junction 9 modelling software. A summary of the 2027 
junction capacity results is shown in Table 7-9 and Table 7-10.  

Table 7-9 2027 Junction Capacity Assessments - Fish Dam Lane / West Green Way / Industry Road Roundabout - 
AM Peak Hour 

Approach Without Development With Development 

Q (PCU) Delay (S) RFC Q (PCU) Delay (S) RFC 

Fish Dam Lane (N) 1 6.98 0.48 1 7.70 0.53 

West Green Way 1 7.18 0.51 1 7.58 0.53 

Fish Dame Lane (S) 2 11.74 0.71 3 12.34 0.72 

Industry Road  1 8.42 0.55 1 8.60 0.55 

 

Table 7-10 Junction Capacity Assessments - Fish Dam Lane / West Green Way / Industry Road Roundabout - PM 
Peak Hour 

Approach Without Development With Development 

Q (PCU) Delay (S) RFC Q (PCU) Delay (S) RFC 

Fish Dam Lane (N) 1 7.15 0.45 1 7.51 0.47 

West Green Way 1 5.62 0.35 1 5.80 0.36 

Fish Dame Lane (S) 1 5.95 0.48 1 6.41 0.51 

Industry Road  2 10.91 0.68 2 11.84 0.70 
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7.5.11 Table 7-9 and Table 7-10 show that the junction is forecast to operate well within capacity in the ‘with’ 
and ‘without’ development scenarios in 2027. The estimated level of queuing at the junction is expected to be 
three PCU in the AM peak hour and two PCU in the PM peak hour. Accordingly, it can be concluded that the 
proposals will not have a negative impact upon the operation of the roundabout.   

Pontefract Road / West Green Way / Burton Road Roundabout 

7.5.12 As set above in Table 7-2 and Table 7-3, it is estimate that the junction will see a modest increase in 
traffic as a result of the development with just 10 and 11 additional vehicle trips passing through the junction in 
the AM and PM peak hours respectively. This can be considered to be insignificant in the context of daily 
fluctuation of daily traffic volumes on the local highway network. Notwithstanding the above, the junction has 
still been modelled using TfL’s Junction 9 software. A summary of the results is contained in Table 7-11 and 
Table 7-12.   

Table 7-11 2027 Junction Capacity Assessments - Pontefract Road / West Green Way / Burton Road Roundabout – 
AM Peak Hour 

Approach Without Development With Development 

Q (PCU) Delay (S) RFC Q (PCU) Delay (S) RFC 

West Green Way 4 26.32 0.81 4 27.92 0.82 

A628 Cudworth Parkway 5 23.66 0.85 5 24.43 0.85 

Barnsley Road 14 85.95 0.98 15 90.88 0.99 

A628 Pontefract Road 10 40.57 0.93 10 41.38 0.93 

Burton Road 14 85.71 0.98 14 87.17 0.98 
 
Table 7-12 2027 Junction Capacity Assessments - Pontefract Road / West Green Way / Burton Road Roundabout – 
PM Peak Hour 

Approach Without Development With Development 

Q (PCU) Delay (S) RFC Q (PCU) Delay (S) RFC 

West Green Way 31 153.83 1.07 33 159.94 1.08 

A628 Cudworth Parkway 4 20.53 0.79 4 20.62 0.79 

Barnsley Road 5 36.73 0.86 5 37.23 0.86 

A628 Pontefract Road 3 13.04 0.75 3 13.45 0.75 

Burton Road 7 44.35 0.90 7 46.60 0.90 
 

7.5.13 Table 7-11 shows the junction is expected to operate within capacity in the ‘with and ‘without’ 
development scenarios in the AM peak hour. 

7.5.14 Table 7-12 shows that in the PM peak hour, the junction is estimated to be over capacity in 2027 with 
an RFC of 1.07 on the West Green Way approach in the ‘without’ development scenario. The RFC is forecast 
to increase just marginally on this arm to 1.08 in the ‘with’ development scenario where the additional 11 
development trips are added. The RFC for all the other arms remains the same. This increase can be 
considered to be negligible. However, as set out in Section 3, the junction has an additional link connecting 
Barnsley Road to Pontefract Road in a south west direction. The modelling software cannot account for this link 
within the assessment and therefore it has been is assumed that all traffic will use circulate on the roundabout. 
Therefore, it is likely that the model is reporting higher queues and RFC’s than that would occur in reality as 
circa 117 vehicles would have the option to use this link in the PM peak hour and therefore would not need to 
access the roundabout. It can be concluded that due to this and the minimal level of development trips using 
the junction that the development will not have a negative impact on the operation of the junction.    
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7.6.1 The traffic impact of any development should be considered in the context of the NPPF which promotes 
sustainable development and economic growth. It sets out that "Development should only be prevented or 
refused on highways grounds if there would be an un acceptable impact on highway safety, or the 
residual cumulative impacts on the road network wou ld be severe . ". This provides the context for which 
the traffic impacts of the proposals should be assessed. 

7.6.2 The increase in traffic flow through each junction as a direct result of the development proposal would 
be a maximum increase of 7%, which is insignificant when compared to the usual daily variations in traffic 
volumes.  

7.6.3 The junction capacity assessment has demonstrated that the following junctions are all forecast to 
operate within capacity in both scenarios and in all time periods:  

�  Shaw Lane / Site Access 
�  B6132 / B6428 Royston Crossroads  
�  Fish Dam Lane / West Green Way / Industry Road Roundabout 

7.6.4 The A628 Pontefract Road / West Green Way / Burton Road Roundabout is expected to operate within 
capacity in the AM peak period for both scenarios, however the PM peak hour modelling indicated that the 
junction would operate over capacity in the ‘without development’ and ‘with development’ scenarios. However, 
only 11 trips are forecast to travel through the junction which is not considered significant and thus cannot be 
considered a ‘severe impact’ Accordingly no mitigation is proposed at this junction.    

7.6.5 Although it has been demonstrated that increase in traffic flow through the Church Street / Shaw Lane / 
Fish Dam Lane junction as a direct result of the development proposal, would be modest, with a maximum of 
1.5 PCU per minute in the AM peak and PM peak hours, a mitigation scheme has been developed to signalise 
the junction, which will limit any potential ‘severe’ impacts as a result of the proposals. This scheme is set out in 
the subsequent section of this report.  

7.6.6 It is noted that the adopted Masterplan Framework for the wider area proposes a new link road through 
the proposed development connecting Shaw Lane to Royston Lane (in which the proposals are delivering a 
significant proportion of the new route). The delivery of the road in full will provide considerable relief and 
reduction in traffic flows at the Church Street / Shaw Lane / Fish Dish Dam Lane junction, to an extent where 
the mitigation set out above and described in the next section would not be required. However, the proposed 
signalisation of the junction will mitigate any negative impacts of the development and will allow the 
development to come forward should there be a delay in delivering the link road in full or sections of the route 
become unviable. Accordingly, the proposals provide the LHA with confidence that the traffic generated from 
the development can be adequately mitigated should the full link road not be constructed.  

7.6.7 In addition, the proposed mitigation will also provide a significant betterment in terms of junction 
operation and efficiency when compare to the current junction layout and will improve the safety for pedestrians 
by providing crossing facilities on key desire lines where non currently exist. These benefits will still be 
applicable once the full link road is constructed. 



Land off Shaw Lane, Carlton, Barnsley 
Transport Assessment 
 

 

  Page 39 

8 
	���	��������0��	�
������0�%��	� ��������*���$������������$�� 

 ������������ 
8.1.1 This section of the report sets out the proposed mitigation strategy for the Church Street / Shaw Lane / 
Fish Dam Lane junction.  It is again noted that no mitigation would be required at this junction when the 
proposed link road put forward as part of the adopted Masterplan Framework (in which the proposals will 
deliver a significant proportion of) is in place.  

 ���������/��������*���$����� 
8.2.1 The junction capacity assessments set out in section 7 of this report concluded that the Shaw Lane 
approach is expected to be over capacity in the AM peak hour as result of the proposals. To mitigate this 
impact a signal-controlled scheme has been developed to improve the efficiency of the existing junction and to 
improve pedestrian safety by providing pedestrian crossing where non are currently present. The proposed 
mitigation scheme is shown on Drawing DW102107-HGN-01-004 in Appendix K.  

8.2.2 The junction is a simple, signal-controlled crossroads with pedestrian crossings, provided on the 
Church Street and Shaw Lane approaches.  The signals would comprise a simple, three stage set up, running 
on- demand pedestrian all red phase.  

8.2.3 The pedestrian crossing will improve pedestrian safety, severance and accessibility across the junction 
by providing safe crossing points where non exist. This will significantly improve safety for vulnerable road 
users such as the elderly or people with visual or mobility impairments. 

8.2.4 The drawing also shows that the swept path assessment of 16.5 metre articulated lorry is able to 
negotiate the junction. There is an existing pinch point where Shaw Lane narrows, however, this appears to be 
more severe on the OS base map then in reality. It should also be noted that the number of HGV’s passing 
through the junction onto Shaw Lane would be minimal due to the railway bridge which has a height restriction 
of 4.8m in place approximately 800m to the east.   

 /��������
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8.3.1 The junction has been modelled using LinSig software to ensure it is of an appropriate design to 
accommodate the development traffic. The model includes a 3-stage setup with a 90 second cycle time. It has 
been assumed that the pedestrian stage will be called every cycle. The results of the modelling are shown in 
Table 8-1 with the full outputs contained in Appendix L.  

Table 8-1 2027 Junction Modelling Results - Church Street / Shaw Lane / Fish Dam Lane Signalised Mitigation 
Scheme 

Approach AM Peak Hour PM Peak Hour 

Degree of Saturation 
(%) 

Mean Max Queue Degree of Saturation 
(%) 

Mean Max Queue 

Fish Dam Lane Ahead 
Right 

52.8% 10 53.0% 9 

Church St Ahead Left 75.6% 16 60.2% 11 

Shaw Lane Right Left 75.8% 11 59.4% 8 

PRC 18.7 49.6 
 

8.3.2 Table 8-1  shows that the proposed junction improvement scheme would be able to mitigate the 
negative impacts of the development proposals. The Degree of Saturation is well within the acceptable limits 
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with a PRC of 18.7% in the AM peak hour and 49.6% in the PM peak hour. This also offers spare capacity 
should the other Local Plan allocations come forward.  

8.3.3 The Phasing and Delivery strategy set out in the Masterplan Framework states that the development 
site would be delivered in Phase 3 once the northern access road has been constructed due to the impact of 
the development on congestion on the network. The proposed mitigation strategy detailed above clearly 
demonstrates that the development can be delivered in a way which would not increase congestion on the 
network. Accordingly, the 215 dwelling development can be delivered prior to the full link being constructed.  

8.3.4 The proposals will benefit the wider delivery of the other Local Plan allocations by mitigating traffic from 
the sites identified for delivery in Phases 1 and 2 of the Masterplan Framework. This is especially relevant 
given the 2027 baseline (‘without’ development) assessments set out in Chapter 7 shows that the junction is 
forecast to operate with an RFC of 0.98 in the AM peak hour. This is above the junctions Practical Reserve 
Capacity (PRC) and only just below its absolute theoretical capacity. The implementation of the mitigation 
scheme will have a positive impact on junction efficiency with the results of the LinSig modelling clearly 
indicating that the mitigation scheme will provide a betterment in terms of junction performance with a 
maximum DoS of 75.8% 2027 even with the addition of the development traffic. This represents a significant 
capacity benefit when compared against the existing junction in 2027 (without development) scenario.   

 ���������� 
8.4.1 It can be concluded from the above that the proposed junction improvement scheme can successfully 
mitigate the traffic generated by the development proposals, in the absence or in advance of the proposed link 
road. In addition, the scheme will also provide additional capacity benefits for the wider Local Plan allocations 
due to be delivered in Phases 1 and 2 of the Carlton Masterplan Framework. Therefore, the development 
proposals will not have a ‘severe’ impact upon the junction and therefore adhere to NPPF.  
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9.1.1 Pell Frischmann has been commissioned by Network Space (the Applicant) to prepare a Transport 
Assessment (TA) for a proposed residential development located to the north of Shaw Lane, Carlton, Barnsley. 

9.1.2 The site has been identified in the Barnsley Local Plan as appropriate for residential development. The 
development proposals comprise; 

�  The construction of circa 215 new residential dwellings 
�  New priority-controlled access located on Shaw Lane.  
�  Upgrade to the Church Street / Shaw Lane / Fish Dam Lane junction to improve junction efficiency and 

pedestrian safety.  

9.1.3 From the analysis presented in this TA, the following conclusions can be drawn:  

�  The development proposals are broadly consistent with national, regional and local transport policy.  
�  The site is in a relatively sustainable location where sustainable transport options can be maximised.  
�  There is an existing footway and street lighting is provided on Shaw Lane between the site and Carlton.  
�  The Trans-Pennine cycle route runs to the west of the site and can be accessed via Shaw Lane.     
�  There are regular high frequency bus services accessible from Fish Dam Lane located circa 700m from 

the centre of the site.  
�  The Carlton Masterplan Framework sets out the potential for a new railway station located immediately 

east of the site. If delivered, this will further improve the already good sustainable transport options 
accessible from the site.  

�  A review of personal injury accident records has confirmed that there are no untypical highway safety 
issues which could be exacerbated by the proposals.  

�  Safe and appropriate access to the site can be achieved via a new priority junction on Shaw Lane. The 
junction has been designed to standard thereby complying with national and local policy.  

�  The layout and location of the site access will not compromise BMBCs ambition to provide a north west 
link between Shaw Lane and Royston Lane and that the first section of the link road will be provided 
within the curtilage of the site. 

�  The proposals will generate 110 and 120 vehicles movements in the AM and PM peak hours 
respectively.  

�  Junction capacity assessments have confirmed that the existing highway infrastructure can 
accommodate the additional traffic with the exception of the Church Street / Shaw Lane / Fish Dam 
Lane junction.  

�  A junction improvement schemes is proposed at the Church Street / Shaw Lane / Fish Dam Lane 
junction. The proposals would signalise the junction improving junction efficiency and pedestrian safety.  

�  The traffic impact assessment has demonstrated that the following the delivery of the mitigation 
scheme, the proposals will not have a ‘severe’ impact upon the highway network even without the 
delivery of the link road between Shaw Lane and Royston Lane.     

 
���������� 
9.2.1 In light of the information presented within this TA, it is considered that the proposals are broadly in 
accordance with local policy as well as policy contained within the NPPF, which states that “Development 
should only be prevented or refused on highways gro unds if there would be an unacceptable impact on 
highway safety, or the residual cumulative impacts on the road network would be severe .” The proposals 
successfully mitigate any ‘severe’ impact associated with the proposals and will improve highway safety at the 
Church Street / Shaw Lane / Fish Dam Lane junction. Therefore, it is considered that there are no highway 
related reasons why planning consent should not be granted for the proposed development. 
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Appendix A ï Pre-Application Discussions Correspondence 
  



1

Andrew Carpenter

Subject: FW: 2021/00520 - Land off Shaw Lane, Carlton, Barnsley

  
From: White , Stacey (SPATIAL PLANNING PROJECT MANAGER) <StaceyWhite@barnsley.gov.uk>  
Sent: 01 November 2021 11:49 
To: Hannah Richardson <Hannah.Richardson@spawforths.co.uk> 
Subject: FW: 2021/00520 - Land off Shaw Lane, Carlton, Barnsley 
 
See below response from Highways DC. 
 
Many Thanks 
 
Stacey 
 
From: Lake , Wayne (GROUP LEADER HDC) <WayneLake@barnsley.gov.uk>  
Sent: 27 October 2021 09:49 
To: White , Stacey (SPATIAL PLANNING PROJECT MANAGER) <StaceyWhite@barnsley.gov.uk> 
Cc: HighwaysPlngApps <HighwaysPlngApps@barnsley.gov.uk> 
Subject: 2021/00520 - Land off Shaw Lane, Carlton, Barnsley 
 
Good morning Stacey, 
 
Re: 2021/00520 - Pre-application advice prior to submission of outline planning application for 200 dwellings 
and  associated  car  parking,  garages,  landscaping, open space, and drainage provision, including details of a 
new vehicular access onto Shaw Lane 
 
Due to the lack of detail presented in relation to the development proposal, I am unable to comment in detail on 
any proposals, however please find the following: 
 
The development shall be designed and implemented in accordance with the Carlton masterplan framework, design 
code and with adherence to the delivery strategy, especially from a highways perspective in relation to the 
movement framework for highways and active travel. 
 
Comments made by the Public Right of Way officers are noted and endorsed in relation to the lack of available 
linkages to the TPT, Bridleway 30 due to the spatial coverage of the proposed development area. 
 
Whilst there is a lack of detail presented, it is noted that the development principles plan shows a route provided to 
the potential rail station, however the stion has been relocated to within a separate development parcel within the 
wider masterplan area. 
 
Site Layout - General: 
 
The design of residential streets within the development shall follow the guiding principles and technical guidance 
contained within the South Yorkshire Residential Design Guide (SYRDG). This can be accessed at: 
https://www.barnsley.gov.uk/media/17250/south-yorkshire-residential-design-guide2011.pdf 
 
Please note Section 4 – Technical Requirements – 4B Site and Parking Geometry particularly (but not exclusively) 

B1.1 Street Types 

B1.2.1 Design Speed – Residential Streets 

B.1.3 Forward Visibility 
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proceed within the next 3 years). At the decision-taking stage this may require the developer to carry out an 
assessment of the impact of those adopted Local Plan allocations which have the potential to impact on the same 
sections of transport network as well as other relevant local sites benefitting from as yet unimplemented planning 
approval. 
Further guidance can be found via following address: https://www.gov.uk/guidance/travel-plans-transport-
assessments-and-statements 
 
 
Kind Regards 
 
Wayne 
 
Wayne Lake MSc MCIHT 
Group Leader 
Highways Development Control 
Regeneration and Culture - Place Directorate 
Barnsley Council 
 
Telephone: 01226 772587 
Email:  waynelake@barnsley.gov.uk 
Mail: PO Box 634, BARNSLEY. S70 9GG 
 
*Sat Nav reference: S70 2DR 
 
 
*** Barnsley MBC Disclaimer: This e-mail and any files attached are confidential for the use of the 
intended recipient. If you have received this e-mail in error please notify the sender as soon as possible and 
delete the communication from your system without copying, disseminating or distributing the same in any 
way by any means. Any views or opinions expressed belong solely to the author and do not necessarily 
represent those of the Council. In particular, the Council will not accept liability for any defamatory 
statements made by email communications. Recipients are responsible for ensuring that all e-mails and files 
sent are checked for viruses. The Council will not accept liability for damage caused by any virus 
transmitted by this e-mail. No guarantees are offered on the security, content and accuracy of any e-mails 
and files received. Be aware that this e-mail communication may be intercepted for regulatory, quality 
control, or crime detection purposes unless otherwise prohibited. The content of this email and any 
attachment may be stored for future reference.  
Scanned By Trend Micro Hosted Email Security (Mon Nov   1 12:27:54 2021)  
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� � � � � � ) � ) � �  � � � � � � � � � � � � � � � �

� � � � � � �  � � � � � � � � � � � � � � � � � � � �

� � � � � � � �   � � � � � � � � � � � � � � � � � �

� � � � � � ) % � � �  � � � � � � � � � � � � � � � �
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� � � � � � � ( ( � � � � � � � � � � � � � � � � � � �

� � � � � � ) ) � � � � � � � � � � � � � � � � � � � �

� � � � � �  �   �   � � � � � � � � � � � � � � �

� � � � � �  � �  �  � � � � � � � � � � � � � � � �

� � � � �  ) + �  � � � � � � � � � � � � � � � � � �
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� � � � � � �   �  � � � � � � � � � � � � � � � � �

� � � � � � � ( � � � � � � � � � � � � � � � � � � � �

�  � � �  + % � �  � � � � � � � � � � � � � � � � �
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� � � � � �  )  � � � � � � � � � � � � � � � � � � �

� � � � � � �  � � � � � � � � � � � � � � � � � � � �
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� � � � �  � )  � � � � � � � � � � � � � � � � � � �

� � � � �  � )  � � � � � � � � � � � � � � � � � � �
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� � %  + %- +#-  ��- %�)  %( ��  � )  � � � � � � � � � � � � � � �

�  - #  +   ) %�#  �+ +#�  +� )%  � � � � � � � � � � � � � � � � � �

� + + % ## +��  �-( %�� � � �#  � % � ) � � � � � � � � � � � � � �

� �  ) #) +�-  �+� %�- ��- ��  � % � � � � � � � � � � � � � � � �

� # #  ) %% ++)  )�% %�- � � +) �� + � � � � � � � � � � � � � � � �

� � +  � �% )�# #%) +(+ �(+ +) � ) � � � � � � � � � � � � � � � �

� � )   ( �)# +#- (�� � % ��  � (  � � � � � � � � � � � � � � �

! % " $$ %% "1! $("1 1!� $�  " $ 0 $ $ ! ! ! ! ! ! ! ! ! ! ! ! ! !

! 1 " $! "� 0"! $$(% "1% (!"  % $0 0 ( $ ! ! ! ! ! ! ! ! ! ! ! ! ! !

!  1 /� 1!  %( /�$1 1%�%  1 / $  / //1 $!/ // $( 0 ! ! ! ! ! ! ! ! ! ! ! ! ! !

!�#�
0

0�#�
$!

$!�#�
$0

$0�#�
(!

(!�#�
(0

(0�#�
/!

$(!�#�
$(0

$(0�#�
$/!

$/!�#�
$/0

$/0�#
$ !

�!�#�
�0

�0�#�
$!!

$!!�#�
$!0

$!0�#�
$$!

$$!�#�
$$0

$$0�#�
$(!

"!�#�
"0

"0�#�
1!

1!�#�
10

10�#�
%!

%!�#�
%0

%0�#�
�!

/!�#�
/0

/0�#�
 !

 !�#�
 0

 0�#�
0!

0!�#�
00

00�#�
"!

�

���

���

+��

#��

 ���

 ���

 ���

����(

(��� �

 ���� (

 (�����

������(

�(���)�

)����)(

)(�����

������(

�(���(�

(����((

((���+
�

+
����+

(

+
(���%

�

%
����%

(

%
(���#�

#����#(

#(���-�

-����-(

-(��� ��

 ����� �(

 �(���  �

  ����  (

  (��� ��

 ����� �(

 �(��� )�

 )���� )(

 )(��� ��

��4
���

�-�
�	�

���

�.��'��	��

8	�

$
�

���

$�


:��

;
��

;

�




���  � !"
'	.���	� 
��&�'������()*(#+#+(,�� *�)(�(% ���������
/���.��	� 9	���/���.��	�� ����$%

&�'���'���($�����
)���(!$% ��
�
�
	�������	������

�	
� ��
�� �����	�	��
	�� *��� *���+ *��$ *��$+ *��( *��(+ ,��� -..

$ ( /  0 " 1 % � $! $$ $( /! /! /0 /0  0  0 %0

,�� �- �-� ��( ��/ � �2�/ �2� �2�0 �2�" �� �2� ���3 ���3 ��� ���

���� �� � � �  � � � � � � � �  - #+*�  � (�*+  �*( )+*% ��*(

� ��  � �  � � � � � � � � � � �  ) -�*- # (%* � �*� )(*� ��*-

����  ( �  � �  � � � � � � � �  � -)*) - +�*� � �*� )+*+ � *%

�)�� � �  - � � � � � � � � � � �  ��*�  ( % *� )  �*) )#*� �(

���� �- � �( � � � � � � � � � � �( - *# )+ %)*( -  #*� )-*� �%*�

�(��  (% )  �� �   �  � � � � � �  )- ##*( - (#*�  ( -*+ )%*� �)*�

�+�� �(- ) ��%  �  � � � � � � � �)# - *-  () (-*  ) (*� )+*) ��*-

�%�� �)+ ( )%#  )( �  ( � �   � � )(� #�*%  # � *(  ) )*� )�*� )-* 

!%!! 0!�   01 ( // / " ! $ ( $ ! ! /�( 114! (!�  $4$ � $4% //41 /�

�-�� )()  ) �  )�   � �  � � � �#� %-*-  �) ��*( # �*) )�* )-*�

 ��� �%( ) �)� � �- � # � � �  � � ��( %�*+  �� )+*�  ) �*% ))*% )-* 

  �� )�( ) �(- ( ��  # �    � � ��� %�*(  )) ��*-  � )* )�*� )-*+

 ��� )�)  �#� � )) � ( � � � � � � �(� %%*�  )� ��*) +  *- ))*# )#*+

 )�� )�� � �#� � �� � % � �  � � � �(( %(*�  ) )#*(  + �*% ))*% )-* 

 ��� �(+ + )-�  �( � (  � � � � � )-+ #+*#  -- �)*+  % )*% )�*# )-*-

 (�� (�+ � �+-  �# � ) � � �  � � )-� %%*- ��� )-*( -  *# )� )-*%

$"!! 000 �  %� !  � ! 0 ! $ $ $ ! !  $! 1/4� $%1 //41 $% /4( //4 /%4 

 %�� (�#  ( �  )� �  � � �  � � ��� %%*� ��� )+*-  - )*( )� )-*)

 #�� )%- � )+� �  ) � � � � � � � � )�( #(*#  % �(*  ( �*� )�*- )-*+

 -�� ��% �  -%  + �  � � � � � �  % #�*+ #% ��*�  ( %*� )(*� ��*+

����  ��   �� � ) � � � � � � � �  �# ##*- #� (+*-   %*+ )+*( � *(

� ��  �-   �� � � � � � � � � � �    #+* %� (�*)  � -*) )+*� � *�

����  �) �  �� �  � � � � � � � � # %#*+ �( �)*% + (*# )�*+ � *�

�)�� �� � )% � ) � � � � � � � � )( #)*) �� (�*� � �*� )�*� )-*%

!1#$� 0!!0 /�   (% $"  $/ � " / 1 $0 $$ ! ! /�(1 1%40 $�%" /�41 $0/ / 4$ / /�4$

!"#(( 01   " 0$$" $%   1 $! "1 / � $0 $/ ! !  010 1�41 (/1%  $4 (! /4" / 4/ /�40

!"#!! 0%%� 0! 0(0/ $%  0$ $! "1 / � $0 $/ ! !  "�$ 1�41 (  0  $40 ($! /4" / 4/ /�40

!!#!! "$"1 0/ 00!" $%  1( $! "% / � $0 $/ ! !  � ( %!4$ ("$"  (4 (/% /4� / 4 /�41




���  � !"
'	.���	� 
��&�'������()*(#+#+(,�� *�)(�(% ���������
/���.��	� 9	���/���.��	�� ����$%

�����'���((�����
)���(!$%

�	
� ��
�� �����	�	��
	�� *��� *���+ *��$ *��$+ *��( *��(+ ,��� -..

$ ( /  0 " 1 % � $! $$ $( /! /! /0 /0  0  0 %0

,�� �- �-� ��( ��/ � �2�/ �2� �2�0 �2�" �� �2� ���3 ���3 ��� ���

���� �% � �� � ( � � � � � � � � �� ##*-  % +)*� (  #*( )#*( �(*�

� �� # � % �  � � � � � � � � #  ��*� % #%*(   �*( )-*) �

����  ( �  ( � � � � � � � � � �  (  ��*�  � ++*% �  )*) )%*� ��*(

�)�� ��  �) � � � � � � � � � � ��  ��*�  + ++*%  �*� )%*+ ��*�

���� (  �( � ( � � � � � � � � �( ##*� ) +�*# #  (*% )% �+* 

�(��  �% )  )�  # � � � � �  � �  �) #)*% %+ ( *%  � #*� )+* ��*)

�+�� �+� ) ��% � �+ � ) �  � � � � � % #�*#  �- �-*�  % +*( )(*� � *(

�%�� �)) ) )#) � )) �  � � �   � � )+ #)*�  +� )%*� - �* ))*- )#*#

!%!!  �( /  0/ $ /$ $ ( ! ! $ ! ! !  (" %"4" ( $  �4! (!  4$ /04(  !4(

�-�� )(� � )��  )% � + � �  �  � �%� %%*)  )# )-*�  ( �*) )�*� )-*+

 ��� )��  ��# � �� �   � � � � � � �)# %#*#   � )%*  ) �*) )� )-*�

  �� )�� ) �#� � �� � %     � � �(� %�*%  �) )+*� # �*� ))*% )-*�

 ��� ))� � �#� � )% ) ( � � �  � � �+� %%*#  �% )#*�  � )*+ )�* )-*+

 )�� )�( + �#) ) �) � (  � � � � � ��� %�*  )) )#*+  � )*( )) )#*(

 ��� �(- ( )-- � � � # � �   � � )�- %+*�  #� )-*�  � )* )� )-*)

 (�� �%- � �)(  )� � � �  � � � � )+� %(*�  (( )�*�  ) �*% ))*� )#*)

$"!! 0"$  0$0 ( /" ( $ ! ! ! $ ! !  /" 1141 $1$ /!40 $( (4$ //4 /14%

 %�� ((% ) ( % � )) �  �  � � � � �+( #)*( ��) ��*� �� )*+ )�*( )-*�

 #�� )�� � ) � �  ) � � � � � �  � �%� #�*+  +� (�*�  % (*� )(*) ��*#

 -�� ��� � �)( � ( � � � � � � � � �� #)*#  )- (%*-  # %*( )+* � *�

����  �%   �� � + � � � � � � � �  �� #�*� #) (+*( # (*� )(*- � *%

� ��  �%   )- � % � � � � � � � �  �+ #(*% - + *-  (  �*� )+*# � *-

����  ��   �� � ) � � � � � � � � ## #�*+ (� ( *-  �   *( )+*� ��*#

�)�� �� � )( � ( � � � � � � � � )- -�*- �� (�*�  �*� )(*( � 

!1#$�  �1% /(   $/ $(  $ $% "! ( 0 $$ � ( ! /�/1 1�4$ $�(0 /%41 $"0 / 4/ / 4$ /�4(

!"#(( 011 /1 0$0 $(  0% $% "/ ( " $$ $$ ( !  "!0 1�4% (/"1  $4! ((/ /4� / 4/ /�4"

!"#!! 0�(!  ! 0(%� $(  "" $% "/ ( " $$ $$ ( !  1/( 1�4� (  /  $4/ (/"  4! / 4 /�4"

!!#!! "$�(  0 00/0 $/  %0 $% "/ ( " $$ $( ( !  �1$ %!4/ ("!!  (4! ("0  4/ / 40 /�4�




���  � !"
'	.���	� 
��&�'������()*(#+#+(,�� *�)(�(% ���������
/���.��	� 9	���/���.��	�� ����$%

5�	'���(/�����
)���(!$%

�	
� ��
�� �����	�	��
	�� *��� *���+ *��$ *��$+ *��( *��(+ ,��� -..

$ ( /  0 " 1 % � $! $$ $( /! /! /0 /0  0  0 %0

,�� �- �-� ��( ��/ � �2�/ �2� �2�0 �2�" �� �2� ���3 ���3 ��� ���

���� �+  �) �  �  � � � � � � �( -+*�  # +-*� )   *( )-*) �)*#

� ��  - �  % � � � � � � � � � �  % #-*(  � +)*� � � * )#*+ �%*�

����  ) �  ) � � � � � � � � � �  )  ��*�  � %+*- �  (*� )-*% �-*%

�)�� ��   - � � � � � � � � � � �) -(*#  % %�*# )  �*( )#*) �)*+

���� )% � )� � )  � � � �  � � )� #+*( �( +%*+  � �%*� )-*� (�* 

�(��  () �  �� � - � � � � � � � �  �) -)*( -) +�*#  +  �*( )%*( �)*+

�+�� ��( ) � % � �� � � � � �  � � ��� -�*+  �� (#*# �(  �*� )% ��*+

�%�� ��+ � )+# � )% �  )   � � � � ))# %-*)  -# �+*(  - �*( )�*% ��*+

!%!!   � / /�% / /" ( " ! ! $ ! ! ! /01 1�40 (!!   40 ((  4� / 40  !41

�-�� )�) ( �- � ) �  � � �  ) � � �%- # *)  +� �%*�  # (*� )(* � 

 ��� )��  �%) ) )- ) ) � � � � � � �)# %)*-  �% )-*� - �*# ))*) )-* 

  �� )�( � �((  )( � # �   � � � �)+ %%*�  �- ��*)   )*+ )� )-*(

 ��� )#� � )�% ) � � + �  � � � � �#% %�*%  )� )�*-  + �*� ))*) )%*-

 )�� )%( ) )� ) )# � � �   � � � �-� %#*�  �# )-*( �� (*) )�*� )-*(

 ��� �#� � ��� � )( �  � �   � � )## #�*� ��) � *- � �*) )�*� )-*(

$0!! 0%/  0// $ / ! � ! ! $ $ ! !   0 1"4/ $�% / 4! $ (4 //4" /%4"

 +�� (( ( �-+ ) �� � � �  � � � � ��+ %%*)  -( )(*� � )*# )� )-

 %�� ()% ) (�+ � �� � � � � � � � � � ) %+*-  #( )�*( �( �*% ))*# )#*)

 #�� )(� � )�# �  + � � � � � � � � �-# #(*  % �#*-  � �*� )(*� ��*�

 -�� �(- ) �( � ( � � � � � � � � �)� ##*#  (# + *� �) #*- )+*# � *%

����  () �  �( � + �  �  � � � �  )) #+*- #( ((*+  ( -*# )+*% ��*%

� ��  �)  -# � � � � � � � � � � -) -�*) %� +#*�    �*% )# ��*)

���� #� ) %+ �  � � � � � � � � +� %(*� � ( *) � (*� )�*- � *#

�)�� #) � %+ � ( � � � � � � � � %� #-*� �- (-*� % #*� )+*# ��*(

!1#$� 0$!�  (  0/" (/  $! $/ "( $ 0 " $$ ! ! /��� 1%4/ (!0!  !4$ ($!  4$ / 4$ /�40

!"#(( 0%"�  � 0( 1 (/   1 $/ "0 $ " " $( ! !  "11 1�41 (0!1  (41 (%  4% / 40  !

!"#!! "!/( 0 0/�� (/  0/ $/ "0 $ " " $( ! !  %$$ 1�4% (0�1  /4$ (�0  4� / 4"  !4(

!!#!! "/! "! 0" / (/  1( $ "" $ " " $/ ! ! 0!" %!4/ (11(   4! /// 0 4/ / 41  !4 




���  � !"
'	.���	� 
��&�'������()*(#+#+(,�� *�)(�(% ���������
/���.��	� 9	���/���.��	�� ����$%

��
��'���( �����
)���(!$%

�	
� ��
�� �����	�	��
	�� *��� *���+ *��$ *��$+ *��( *��(+ ,��� -..

$ ( /  0 " 1 % � $! $$ $( /! /! /0 /0  0  0 %0

,�� �- �-� ��( ��/ � �2�/ �2� �2�0 �2�" �� �2� ���3 ���3 ��� ���

���� �� � �� � � � � � � � � � � )+ # *# )� +#*� %  (*- )#*) �+* 

� �� ��   % � � � � � � � � � �  ( %(*� - �(*�  (*� )(*) ��*+

����  # �  % �  � � � � � � � �  + ##*-  � %%*# � ��*� �� �-*+

�)��  (   ) �  � � � � � � � �  (  ��*�  � #�*� ) ��*� ��*+ �%*%

���� �� � �� � � � � � � � � � � �� - *%  ( +�*( � #*) )%*) ��*(

�(�� -% ) - � ) � � � � � � � � -� -�*# ++ +#*�     *) )#* �)*-

�+��   (   �) � - �  � �  � � �  �- -�*# %# +%*#  #  (*% )#*� �(*)

�%��  �� �  �)    � % � � � � � �   + # *% #� (-*�  %  �*� )+*- ��*�

�#��  -� �  +-   ( � � � �  � � �  +( #+*#   % + *+  + #*� )+*# � *-

�-�� �(# ( �)) �  + � � � � � � � � ��� #(*)  �- (%*# �� -*) )+* ��*)

 ��� )�( ) ) � � �+ � ) �  � � � � )�� #%*�  (( ��*- �� +*� )(*� ��*�

$$!! /� ( /1! ! $1 !  $ ! ! ! ! ! //$ % 4! $%�  %4! � (4/ / 4� /�4"

$(!! /%% 0 /" ( $" ! $ ! ! ! ! ! ! / " %�4( $%0  141 $1  4 /04(  $4$

 )�� )(( � )�-  � � � � � � � � � ) ( ##*%  #) ( *+ �) +*( )(*# � *�

 ��� )+% # )�� �   � � � � � � � � ) ( #(*#  -+ ()*� �) +*) )(*+ � *%

 (�� ) + - �-� �  � �   �  � � � �%- ##*)  +( (�*�  + (* )(*- � *�

 +�� �#- � �++ � � � � � � � � � � �)� %-*+  �( �)*)  ( (*� )�*+ � *�

 %�� �-)  �%- �   � � � � � � � � �(+ #%*�  ++ (+*%  + (*( )+* � *�

 #�� �( ) ��� � + � � � � � � � � ��- #)*)  )� ( *# - )*+ )(*� � *�

 -��  +( �  +� � ) � � � � � � � �  �( #%*- - ((*�  ) %*- )+*) ��*+

����  �)    - � ) � � � � � � � �  �- ##*+ (+ �(*( - %*) )(*% ��*(

� �� - � #+ � ) � � � � � � � � #� -�* (- +�*# - -*- )%*� ��*(

���� -� � #+ � � � � � � � � � � %% #(*+ + +%*#  �  (*+ )#*+ �(*-

�)�� +- � +% � � � � � � � � � � +� -�*# �( +(*�  �  �*( )# �(

!1#$� /0%%  " //($ $/ $%/ ! (! ( $ ( ! ! ! /!%( %04� $%  0$4 (!1 04% /04"  $4/

!"#((  !%( 0! /1�$ $/ (!$ ! ($ ( $ / ! ! ! /0(1 %"4 ($(% 0(4$ (0" "4/ /041  $40

!"#!!  ( $ 0( /�  $/ (!0 ! ($ ( $ / ! ! ! /""% %"40 ((/ 0(41 (%! "4" /04%  $4"

!!#!!   0� 01  $ % $/ ($ ! ($ ( $ / ! ! ! /%"( %"4" (/%! 0/4 /!% "4� /04�  $4%




���  � !"
'	.���	� 
��&�'������()*(#+#+(,�� *�)(�(% ���������
/���.��	� 9	���/���.��	�� ����$%

���'���(0�����
)���(!$%

�	
� ��
�� �����	�	��
	�� *��� *���+ *��$ *��$+ *��( *��(+ ,��� -..

$ ( /  0 " 1 % � $! $$ $( /! /! /0 /0  0  0 %0

,�� �- �-� ��( ��/ � �2�/ �2� �2�0 �2�" �� �2� ���3 ���3 ��� ���

���� (�  �% � � � � � � � � � � �% -�*� �- ((*# � )*# )+*� � *�

� �� �+ � �( �  � � � � � � � � �) ##*(  % +(*� �  (*� )#* �(*#

���� �) � �� �  � � � � � � � �  - #�*+  ( +(*� )  )*� )%*- ��*%

�)��  # �  # � � � � � � � � � �  ( #)*)  � ((*+ �   * )%*) �)*%

����  # �  # � � � � � � � � � �  % -�*�  � %%*# � ��*� �� �+*+

�(�� %� ) +% � � � � � � � � � � +% -(*% �- %�*�  � ��*� )-*) �%

�+�� #( � %% � # � � � � � � � � #� -�* (� +)*(  �  �* )#*( ��*-

�%�� %� � ++ � � � � � � � � � � (# #�*- )# (�*) � �*- )( � *)

�#��  �� � -% � ) � � � � � � � � -( -(*� %� %�*�  �  �*� )# ��*+

�-�� ��� �  -� � ( �  � � � � � �  %# #-*�    ((*(  � +*� )+*� ��* 

 ��� �)#  �)�  + � � � � � � � � ��) #(*)  �� (�*  � (*- )(*% � *)

$$!! (%1  (10 ! % ! ! ! ! ! ! ! ! (0" %�4( $0% 004$ $(  4( /"  $4 

$(!! //$ " /$$ $ $/ ! ! ! ! ! ! ! ! (�( %%4( $10 0(4� $  4( /04"  !4/

 )�� �%( � �+� �  � � � �  � � � � �)� #)*+  )- (�*+  ( (*( )(*( � *+

 ��� �-%  �#) �  ) � � � � � � � � �(# #+*-  ++ ((*- �) %*% )+ ��*�

 (�� ��% � �)-  % � � � � � � � � ��) -�*)  �# ( *#  ) (*) )(*# ��*+

 +�� �%+  �+( �  � � � � � � � � � �� #%*)  )% �-*+ �� #*% )+*� � *�

 %�� ���  �)� � ( � � � � � � � �  -+ # *%   - �-*+  � (*� )(*) ��* 

 #�� ��% )  -- � ( � � � � � � � �  #� #%*�  �+ ( *�  # #*% )+ ��*�

 -��  +#   +� � ( � � � � � � � �  (� - *% -) ((*�  ) %*% )+*% ��*%

���� -- � -+ � ) � � � � � � � � #) #)*# () ()*( + +* )(*+ � 

� �� #(  #� � � � � � � � � � � %% -�*+ (+ +(*- # -*� )%* �)*�

���� %)  % �  � � � � � � � � ++ -�*� �% +�*� � (*( )%*� ��

�)�� +�  (% � � � � � � � � � � �+ %+*% �- �#*) ( #*) )( ��* 

!1#$� (1"% (/ ("0/ / %1 ! $ ! $ ! ! ! ! ( $! %14$ $ 1/ 0/4( $1/ "4/ /04 �  $4 

!"#(( /(!0 (0 /!1! / $!0 ! $ ! $ ! ! ! ! (%! %140 $1(� 0 4! ($( "4" /"  $40

!"#!! ///% (1 /$�% / $!% ! $ ! $ ! ! ! ! (�$" %14 $%!0 0 4$ (($ "4" /"  $40

!!#!! /0 0 /$ //�0 / $$ ! $ ! $ ! ! ! ! /$! %14" $�/� 0 41 (0! 14$ /" 4$  $41




���  � !"
'	.���	� 
��&�'������()*(#+#+(,�� *�)(�(% ���������
/���.��	� 9	���/���.��	�� ����$%

,��'���("�����
)���(!$%

�	
� ��
�� �����	�	��
	�� *��� *���+ *��$ *��$+ *��( *��(+ ,��� -..

$ ( /  0 " 1 % � $! $$ $( /! /! /0 /0  0  0 %0

,�� �- �-� ��( ��/ � �2�/ �2� �2�0 �2�" �� �2� ���3 ���3 ��� ���

���� �� � �� � � � � � � � � � �  - -(*� - �(*�  (*� )(*% � *#

� �� + � � � � � � � � � � � � +  ��*� � ))*) � �*� )�*+ �

���� # � # � � � � � � � � � � #  ��*� ( +�*(   �*( )-*) �

�)�� � �  - � � � � � � � � � � �  ��*�  % # *� � -*( )-*) �(

���� (+  �- � + � � � � � � � � () -�*+ �� % *� +  �*% )%*- �)*%

�(��  +% �  �% �  ) � � � � � ) � �   % %�* +% ��* % �*� ))*) )-

�+�� �)  ��- �  # � � �  � � � �  -# #(*%  )� (#*� % )*� )(*# � *�

�%�� �( + ��� � )�  (  � � � � � )() %#*)  #� )-*-  ) �*- )� )-* 

!%!!  1% (  //  /( ( $ ! $ $ ( ! ! /�0 %(4" ( " 0$40 ((  4" /04(  !41

�-�� ))( � �#% � )�  ) � �  �  � �+# #�*�  �) ��*% # �*� )�*� )-*+

 ��� ) �  �(+ � �- )    � � � � � + +#*#   � )+*)  � )*# ))*+ )-*#

  �� ) � � ��- � �� � ( �  �  � � ��# %)*+  � )-*�  � )*- ))*( )-*�

 ��� )�% � �#( � )� �  �    � � �+� #�*%  (+ �%*%  + �*- )�*# ��*+

 )�� )(� ( �-) � )( � #   �  � � �#) #�*�  �- ��*) % �*� )� )-

 ��� � %  )+) � )- � +  �  � � � )�� %%*�  () )+*% %  *% ))*- )#*-

 (�� (�� � ��#  )� � + �  � � � � )++ %)*�  �( �-*�  � �*� )) )%*�

$"!! 0�1 " 0/"   / $ 0 ! $ ! $ ! !  /1 1/4( (!% / 4% $$ $4% //4 /%40

 %�� ( % � �#+ � ��  � � �   � � ��( %#*)  -� )+*#  �  *- ))*- )#*(

 #�� )�- � �-   ( � � � � � � � � �+� #(*�  +� ( *#  % (*( )(*+ � *�

 -�� � � � ��+ � + � � � � � � � �  #+ #%*%  �� �#*  � (*% )(*+ ��*-

����  � �  �# � - � � � � � � � �   ( # *+ #� (+*%   %*# )(*� � *#

� �� -� � ## � � � � � � � � � � # ##*� �� �%*# ( (*� )(*+ )-*+

���� %# � %� � � � � � � � � � � +- ##*( (� ++*% -   *( )%* �)*%

�)�� �(  )# � + � � � � � � � � )% #�*� �+ (%*# ) +*% )+*� �)* 

!1#$�  �!1 //  //$ (  !0 (/  / " $$ $$ $� $ ! /%!$ 1140 $�"0  !4! $ 1 /4! / 4$ /�4 

!"#(( 00%/ /"  �"( (   ( (/  0 " $( $/ $� $ !  /%$ 1%40 (/(0  $4" $% ( /4/ / 4( /�40

!"#!! 01!" /� 0!1( (  0( (/  0 " $( $/ $� $ !   %1 1%4" ( !/  (4$ $�  /4 / 4/ /�4"

!!#!! 0�%   0/$� (  10 (/  0 " $( $/ (( $ !  1$$ 1%41 (0 /  (40 ($ $ /40 / 4/ /�41




���  � !"
'	.���	� 
��&�'������()*(#+#+(,�� *�)(�(% ���������
/���.��	� 9	���/���.��	�� ����$%

����'���(1�����
)���(!$%

�	
� ��
�� �����	�	��
	�� *��� *���+ *��$ *��$+ *��( *��(+ ,��� -..

$ ( /  0 " 1 % � $! $$ $( /! /! /0 /0  0  0 %0

,�� �- �-� ��( ��/ � �2�/ �2� �2�0 �2�" �� �2� ���3 ���3 ��� ���

���� �) � �� � � �  � � � � � �  # %#*) - )-* �  %*� )(*% �-*)

� �� # � % �  � � � � � � � � % #%*( + %(*� � �*� )% �

����  � �  � � � � � � � � � � � - -�*� + +�*�   �*� )%*% �

�)�� �� �  + � � � � � � � � � �  - -(*�  � %�*� �  �*� )#*( ��*#

���� (( � (� �  � � � � � � � � �- #-* )- %�*- ) (*( )+*� ��*�

�(��  (# �  �) �  � � � � � �  � �  )� #�*) %( �%*(  � %*+ )(*� � *)

�+�� ��)  � %  �� � � � � � � � � ��( #�*�  � � *+ % �*- )�*- )-*(

�%�� �+) + � �  )) �  � � �  � � � )++ %-*  - � *)  � �*+ )� )-*+

!%!!  1$ !  (( ( /( / " ! ! ( ( ( ! /"� 1%4/ (!  /4/ $ /4! / /�40

�-�� )+� � )   )# � )  �   � � �-) # *�  �- � *� %  *- )�*( )-*-

 ��� ) + � �(% � �� � ( ) � �  � � ��) %�*+ -� �-*#  ) �* ) *# )#*(

  �� �## � ���  )� ) # � � )  � � � � %�*)  �+ )+*# + �* ))*� )#*#

 ��� �-  ��%  �%   � � � � � � � �� %+*�  �# )%*  � �* ))*% )-*+

 )�� )�% % �-- � �#  + � �  ) � � ��% % *�  )� )#*+  � �*� ))*( )#*-

 ��� �� ) )+# � ) �  �  � � � � � )  %)*-  �� ))*) +  *� ))*� )#*�

 (�� ( %  �(+ � �+ � - �    � � )�- +%*(  �+ ��*� #  *( )�* )+*-

$"!! 0 0 /  �0 (  ( $ ! ! $ ! $ ! ! /0� "04� $ 0 ("4"  !41 /(4( /"4�

 %�� ()+ � (�  �- �  � � � � � � � � %%*�  (- �-*% +  * ))* )%*(

 #�� )%)  )(�   - � � � � � � � � )�% #�*)  �) )#*)  � �*% )� )#*#

 -�� �)� � � #  # � � �  � � � �  #% # *)  �( �(*%   �*# )( ��*-

����  )#   )� � ) � � � � � � � �  �� ##*� +� �+*�  � #*% )+* ��*�

� ��  �)    # � � � � � � � � � �  �� #�*+ ++ ()*%  (  �*� )+*# �)*)

����  �� ) -% � � � � � � � � � � -( - *� +- ++*�  +  (*� )%*# �(*�

�)�� )# � )+ � � � � � � � � � � �- %+*)  - (�*� +  (*# )+* �(*#

!1#$�  �(% /!  /0% $( /�1 $� "% 0 " $0 $" ( ! /"1/ 1 40 $"�� / 40 $$( (4/ //4( /%40

!"#(( 0""( // 0! 0 $  / $� 1( 0 1 $0 $" ( !  (�$ 104% (!/0 /04� $01 (4% //40 /%4�

!"#!! 0%! /" 0$1% $   ! $� 1( 0 1 $0 $" ( !   $0 1"4$ ($(/ /"4" $1� /4$ //4" /�

!!#!! "!1% /% 0 /! $  0% $� 1/ 0 1 $0 $1 ( !  " 1 1"40 ((1( /14 (!$ /4/ //41 /�4$




���  � !"
'	.���	� 
��&�'������()*(#+#+(,�� *�)(�(% ���������
/���.��	� 9	���/���.��	�� ����$%

-	�
��������617

�	
� ��
�� �����	�	��
	�� *��� *���+ *��$ *��$+ *��( *��(+ ,��� -..

$ ( /  0 " 1 % � $! $$ $( /! /! /0 /0  0  0 %0

,�� �- �-� ��( ��/ � �2�/ �2� �2�0 �2�" �� �2� ���3 ���3 ��� ���

���� ) � �# � � � � � � � � � � �% #%*-  # (%*- )  �*# )%*� �)*�

� ��  � �  ) � � � � � � � � � �  ) ##* - +�*�  -*- )%* ��

����  ( �  � � � � � � � � � � �  ) -�*�  � +%*% �  �*# )#*) ��*)

�)�� �� �  # � � � � � � � � � � �� -+*(  � %�*+ �   *� )#*( �)*-

���� � � )# � ) � � � � � � � � )# -�*% �- +-*� +  �*( )%*- ��*-

�(��  )+ )  �) � # � � � � �  � �   + #(*) %� (�*(  � -*� )+*) ��*+

�+�� ��+ �  #� �  # � � �  �  � �  # ##*   ) ((*  � +*- )+*� � *#

�%�� )�+ � )�(  �+ � - � � �  � � �%# #�*)  �% ��*+  � )*( )�*) )-*%

!%!! /% ( / 1 ( (" ( / ! ! $ $ ! ! /$ %$4% $%  14� $1  4 / 4%  !4 

�-�� ) � � �%+ � �#  � �   � � � �(+ # *�  �� �(*�  ) �*� )�*# ��*�

 ��� )�� � �(#  ))  �  �   � � �)� %+*-   # )-*  � �*( ))*# )-*#

  �� )� ) �%+  ) � +     � � �(� %#*)  )% ��*+  � )*� )�*� )-*#

 ��� )�� ) )��  �#  � �  �  � � �%� #�*%  �( ��*%  ) )*- )�*� )-*%

 )�� )� ( �-+ � )  � �    � � �+% %#*  �( ��*+  ( �*( )�*� )-*+

 ��� � � � )%� � )  � � �   � � ))� #�*+  %% ��*+  + )*# )�*( )-*+

 (�� �(� ) � �  �%  ( � �   � � )�( %+*#  +� )(*(  � �*% ))*% )#*-

$"!!  %(   /1 ( /0 $ ( ! $ ! $ ! ! /"/ 104/ $"1 / 4" $0 /4$ //4" /%4%

 %�� �+ � �)�  �� �  � � �  � � )+# %-*%  %# )#*(  ( )*) )�*� )-

 #�� ) ) � �-#   � � � � � � � � � �+( #�*%  �- �%*+  � �*+ )(* ��*(

 -�� � �  ��� � ( � � � � � � � �  #� #+*�    (�*)  ( %* )(*- � *)

����  )(   �- � ( � � � � � � � �   + #+* %� ()*�  � %*+ )+ ��*�

� ��   �   �( � � � � � � � � � � -+ #%*( +( (-*�   -*% )+*# ��*+

���� -� � #+ � � � � � � � � � � %% #�*# () (#*� -  �*) )+*+ �)

�)�� (�  �- � � � � � � � � � � �+ #(*( )� ((*- ( #*� )+*� ��*�

!1#$�   "� /0  !!" $0 //! $(  0 / 0 � � $ ! /0 1 1�4 $% �  $4 $"1 /4 1 / 4/ /�4"

!"#(( 0$/$ /�  "(" $0 /"( $(  % / " � $! $ !  $(/ %!4 (($!  /4$ ($1  4( / 40  !

!"#!! 0(1"  /  1"( $0 /"% $(  % / " � $! $ !  ( " %!40 ((�/  /40 (/$  4 / 4"  !

!!#!! 00//  1  ��1 $0 /% $(  % / " � $$ $ !   1( %!4% (  "   4( (0%  41 / 41  !4(




���  � !"
'	.���	� 
��&�'������()*(#+#+(,�� *�)(�(% ���������
/���.��	� 9	���/���.��	�� ����$%

-	�
����&��8�6$7

�	
� ��
�� �����	�	��
	�� *��� *���+ *��$ *��$+ *��( *��(+ ,��� -..

$ ( /  0 " 1 % � $! $$ $( /! /! /0 /0  0  0 %0

,�� �- �-� ��( ��/ � �2�/ �2� �2�0 �2�" �� �2� ���3 ���3 ��� ���

8	� (-#� �� () - �� �%( �) �( +  �  ) ��  � �%  %#*% �(�) ��*( �  ) *( )�*) )-*%

$
� +�%# )# (�)�  � �(#  - %) ( %  (  % � � �+�% %+*( ��%� )%*� �� )* ) ))*% )-* 

��� + +% () ((�+  # �%�  � +# ) -  (  ) � � �-�� #�* �+ + ��*� �)# )* - )�*� )-*%

$�
 + -� �( (()(  ) �#(  # +) � +    � � � �-% #�*) �+�� ��*� �+( �* ) )�*( )-*-

:�� +)�� +� (+�) �) �%�  � ++  + +  ) � � (�+� #�*) �%%� ��*� ))) (*) )�*% ��*�

;
�� ��(- (% � �#  ) � � � � �  ) � � � )#+� #+*+ �)#� ()*� )�# +*- ) (*- � *#

;

� )(�( ) ))-( )   � �  �  � � � � ) �� #%*+  -)- (�*% �(� %* )+*  � *%

0��������4 "$ 0  % 0 %1 $%  1( $1 "/ / % $( $0 $ !  %"1 1�4( (0"$  $ 41 (0!  4$ / 4/ /�4%

1��������4 00//  1  ��1 $0 /% $(  % / " � $$ $ !   1( %!4% (  "   4 ( (0%  41 / 41  !4(

## /%1(� /(% / �1" $!% ("�! % //1 $�  ( "/ 11 0 ! /$/!$ %!4% $1$((   4( $%!"  41 / 41  !4(

��


��

��9
��.

��

�

 ���

����

)���

����

(���

+���

%���

8	�

$
�

��� $�


:�� ;
��

;

�

(�/��
2!�*

%
�/��

2!�*

��4
���

�-�
�	�

���

/�$

9/

2�$+

2�$(

2�$�

2�$)

$�

$9)

$9�


1$


1

85'

�

 �

��

)�

��

(�

+�

%�

#�

-�

 ��
8	�

$
�

��� $�


:�� ;
��

;

�

(�/���2!�*

%
�/���2!�*

�.�
�'

8���

#(4���

<�
'4

<
' 4

<
'�4




���
'	.���	�
/���.��	�

�	
� ��
��

���� ��

� ��  �

����  (

�)�� � 

���� �-

�(��  (%

�+�� �(-

�%�� �)+

!%!! 0!�

�-�� )()

 ��� �%(

  �� )�(

 ��� )�)

 )�� )��

 ��� �(+

 (�� (�+

$"!! 000

 %�� (�#

 #�� )%-

 -�� ��%

����  ��

� ��  �-

����  �)

�)�� ��

!1#$� 0!!0

!"#(( 01  

!"#!! 0%%�

!!#!! "$"1

 

��&�'������()*(#+#+(,�� *�)(�(% ���������
9	���/���.��	��
&�'���'���($�����
)���(!$% ��
�
�
	�������	������


�.��'��	���6
.�7

� � � � � ) % - � � � � �  � � � � � � � � � � � � � �

� � � �  � ( ( ) � � � � � � � � � � � � � � � � � � �

� � � � �  ( ( � � � � � � � � � � � � � � � � � � � �

� � � � � � + % ( �  � � � � � � � � � � � � � � � � �

� � � �  ) -  �  ( + �  � � � � � � � � � � � � � � � �

� �  � �  % �# (� �+ % + � � � � � � � � � � � � � � � � �

� � � � �  - #( -# �� - � � � � � � � � � � � � � � � � � �

� � � (  ( +�  %  )� )+ # � � � � �  � � � � � � � � � � � �

! $   $" �( $%/ $0! 0! 1 ( ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

� � � � # (-  )- -# )% ( ) � � � � � � � � � � � � � � � � �

� �    � (�  �( +� �)  �  � � � � � � � � � � � � � � � � �

� �  � % %(  �- -� )) ( ) � � � � � � � � � � � � � � � � �

� � � �  ) +�  �� -- �( + � � � � � � � � � � � � � � � � � �

� � � �  ) +#  �� - ��  � �  �  � � � � � � � � � � � � � �

� � � � � (+  -%  ) (  � ( � � � � � � � � � � � � � � � � �

� � �     ��  -�  �# +) # � � � �  � � � � � � � � � � � � �

! ( $ ! � $// ((/ $ ! (� $ / ! $ ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

� � � � -   ( ���  )) (�  ( )  � � � � � � � � � � � � � � � �

� � � � ) (  (�   - )%  � ) � � � � � � � � � � � � � � � � �

� � � � � )� #� ( � # �    � � � � � � � � � � � � � �

� � � � �  � �+ �# �) ( � � � � � � � � � � � � � � � � � �

� � � �   % � �)  ( % )  �  � � � � � � � � � � � � � �

� � � �   - )+ �#   � � � � � � � � � � � � � � � � � � �

�  � � � +  )  + + � � � � � � � � � � � � � � � � � � �

! 0 1 $1 $(( �(1 $� $ $/10  0% $$( (� % $ $ $ $ ! ! ! ! ! ! ! ! ! ! ! !

! 0 1 $1 $(� $!$$ ($�1 $"$0 00� $ $   $( ( / $ $ ! ! ! ! ! ! ! ! ! ! ! !

! " 1 $� $/! $!/" (( " $"0� 01" $ /  % $( ( / $ $ ! ! ! ! ! ! ! ! ! ! ! !

! " % $� $/( $!"! (/(" $1 1 "/$ $0% 01 $0 (  $ $ ! ! ! ! ! ! ! ! ! ! ! !

����$%

!�#�
0

0�#�
$!

$!�#�
$0

$0�#�
(!

(!�#�
(0

(0�#�
/!

$(0�#�
$/!

$/!�#�
$/0

$/0�#
$ !

$!0�#�
$$!

$$!�#�
$$0

$$0�#�
$(!

�!�#�
�0

�0�#�
$!!

$!!�#�
$!0

"!�#�
"0

"0�#�
1!

1!�#�
10

10�#�
%!

%!�#�
%0

%0�#�
�!

/!�#�
/0

/0�#�
 !

 !�#�
 0

$(!�#�
$(0

 0�#�
0!

0!�#�
00

00�#�
"!

� !"




���
'	.���	�
/���.��	�

�	
� ��
��

���� �%

� �� #

����  (

�)�� ��

���� ( 

�(��  �%

�+�� �+�

�%�� �))

!%!!  �(

�-�� )(�

 ��� )��

  �� )��

 ��� ))�

 )�� )�(

 ��� �(-

 (�� �%-

$"!! 0"$

 %�� ((%

 #�� )��

 -�� ���

����  �%

� ��  �%

����  ��

�)�� ��

!1#$�  �1%

!"#(( 011 

!"#!! 0�(!

!!#!! "$�(

 

��&�'������()*(#+#+(,�� *�)(�(% ���������
9	���/���.��	�� ����$%

� !"

�����'���((�����
)���(!$%

�.��'��	���6
.�7

� � � � � ) % � # � �  � � � � � � � � � � � � � � � �

� � � � � �  � � �  � � � � � � � � � � � � � � � � �

� � � � � � ( %  � � � � � � � � � � � � � � � � � � �

� � � � � � #   � � �  � � � � � � � � � � � � � � � �

�  � �  �  �  + % %  � � � � � � � � � � � � � � � � �

� � � � � �� �% )- �( # )  � � � � � � � � � � � � � � � �

� � � � � � ## %- ))  ) � � � � � � � � � � � � � � � � � �

� � �  � +% ��   ( )+ +  � � � � � � � � � � � � � � � � �

! ! ! $ " 0� $%0 $0� "( $0 0 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

� � �   + +)  )� #+ )%  � � ) � � � � � � � � � � � � � � � �

� � � � - ((  �+ % �# # � ) � � � � � � � � � � � � � � � �

� � � �  � %�  ) %- )+ %  � � � � � � � � � � � � � � � � �

� � � � # ++  )) #) )� # � � � � � � � � � � � � � � � � � �

� � �  �� %#  �- -- �� # )  � � � � � � � � � � � � � � � �

� � �    -#  +-   - �%   � ) � � � � � � � � � � � � � � � �

� � � �  -  �� ��(  �( )% % (  � � � � � � � � � � � � � � � �

! ! ! ( $ $!� ("0 $(! /� � $ $ ! ! ! ! ! ! ! $ ! ! ! ! ! ! ! !

� � � � � -� ���  ( (�  ( �  � � � � � � � � � � � � � � � �

� � � � � (�   �  �) ��  � ) � � � � � � � � � � � � � � � � �

� � � � ) )+ +� -) �#  � )    � � � � � � � � � � � � � �

� � � � ) �� � ( �� + � � � � � � � � � � � � � � � � � �

� � � � � � )( (( �  � ) � � � � � � � � � � � � � � � � �

� � �  �  ( )� )( % # � � � � � � � � � � � � � � � � � �
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� � � � �  % + -  � � � � � � � � � � � � � � � � � �

� � � � � � ( ) ( � � � � � � � � � � � � � � � � � � �

� � � � � � ) � � � � � � � � � � � � � � � � � � � � �

� � � � �  + # + ) � � � � � � � � � � � � � � � � � �

� � � � � ( %  � ) ( �  � � � � � � � � � � � � � � � �

� � � � �  � (� �) )�   ( � � � � � � � � � � � � � � � � �

� � � � � � %# %) �+  % %  � � � � � � � � � � � � � � � �

� �    % +-  ��  �# (   ( ) � � � � � � � � � � � � � � � �

! ! ( / $" 1$ $01 $$1 "$ (! ( ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

�  � �   (�   % -� (�  ( �  � � � � � � � � � � � � � � � �

� � � �  ( (-    #- �- +  � � � � � � � � � � � � � � � � �

� � �  % +  �% -� �+ # ) � � � � � � � � � � � � � � � � �

�  � �   #  () -# ��  � � � � � � � � � � � � � � � � � � �

�  � �  � ++  �+ -# )�  ( ) � � � � � � � � � � � � � � � � �

� � � �  ) #)  #(  �� ��  ( � � � � � � � � � � � � � � � � � �

! ! ! ( $$ $(0 ( 1 $ " /% $/ ! ! $ ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

� �   %   + �)  �+ �#   + )  � � � � � � � � � � � � � � �

� �  � �   - ��#  �# )�  + � ) � � � � � � � � � � � � � � � �

� � � � + �+  �%   � �) % ( � � � � � � � � � � � � � � � � �

� � � �  �# %�  �) )�  � ( )  � � � � � � � � � � � � � � �

� � �    # �# �+ �� - � ) ) � � � � � � � � � � � � � � �

� � � � � # �) �# ) % � � � � � � � � � � � � � � � � � �

� � �  �  -  - ��  % � � � � � � � � � � � � � � � � � � �

�  � � � # �( ��  # ( �   � � � � � � � � � � � � � � �
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� � � � � # +  ( # ) � � � � � � � � � � � � � � � � � �

� � � � � ( + + �  � � � � � � � � � � � � � � � � � �

� � � � � � � % ) � �   � � � � � � � � � � � � � � �

� � � � � � ) � ( � �  � � � � � � � � � � � � � � � �

� � � � � � %  � ) � � � � � � � � � � � � � � � � � � �

� � � �  + �� )� � + �  � � � � � � � � � � � � � � � �

�  � �  � ) )( �(  � � � � � � � � � � � � � � � � � � �

� � � � %  - )� �� �%  � � �  � � � � � � � � � � � � � � �

� � � � � �) �# +� )%   )   � � � � � � � � � � � � � � �

� � � � � )� % - )� �  � � � � � � � � � � � � � � � � �

� � � � � )-  �(  � )�  ( +  � � � � � � � � � � � � � � � �

! ! $ $ $ "! $ ( $/"     $ ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! 0 0 /( $"$ $$0 0/ $ / ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

�  � � ) )+  )�   ) �%  ( # � � � � � � � � � � � � � � � � �

� � )  ) �)   -   - (�  - � � � � � � � � � � � � � � � � � �

� � � � � )(   � -( (�  � � � � � � � � � � � � � � � � � � �

� � � % � �#  �( %) )% - � � � � � � � � � � � � � � � � � �

� � � �  )+ -�  �( �(   ( � � � � � � � � � � � � � � � � �

� � � �  � %- # �� % � � � � � � � � � � � � � � � � � �

� � � �   - (� ( �% - )  � � � � � � � � � � � � � � � �

�  � �   � () )�  % % � � � � � � � � � � � � � � � � � �

� � � �  # �) )�  + % � � � � � � � � � � � � � � � � � �

� � �  �  �  + �-  # + (   �  � � � � � � � � � � � � �

� � � � � (  - �(  � ( ( � � � � � � � � � � � � � � � � �

! / % $% /$   " $(/% $$// 0! $ %  % 0 " ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! 0 % $% /0  %� $/�� $(%/ 0%� $%0 0� " " ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! 0 % $� /0 0!" $ / $//1 "$1 $�" "� 1 1 ! $ ! ! ! ! ! ! ! ! ! ! ! ! !

! 0 % $� /" 0(� $ %( $ $/ "0� ($( 10 $! $! ! $ ! ! ! ! ! ! ! ! ! ! ! ! !

!�#�
0

0�#�
$!

$!�#�
$0

$0�#�
(!

(!�#�
(0

(0�#�
/!

$(0�#�
$/!

$/!�#�
$/0

$/0�#
$ !

�!�#�
�0

�0�#�
$!!

$!!�#�
$!0

$!0�#�
$$!

$$!�#�
$$0

$$0�#�
$(!

"!�#�
"0

"0�#�
1!

1!�#�
10

10�#�
%!

%!�#�
%0

%0�#�
�!

/!�#�
/0

/0�#�
 !

 !�#�
 0

$(!�#�
$(0

 0�#�
0!

0!�#�
00

00�#�
"!




���
'	.���	�
/���.��	�

�	
� ��
��

���� (�

� �� �+

���� �)

�)��  #

����  #

�(�� %�

�+�� #(

�%�� %�

�#��  ��

�-�� ���

 ��� �)#

$$!! (%1

$(!! //$

 )�� �%(

 ��� �-%

 (�� ��%

 +�� �%+

 %�� ���

 #�� ��%

 -��  +#

���� --

� �� #(

���� %)

�)�� +�

!1#$� (1"%

!"#(( /(!0

!"#!! ///%

!!#!! /0 0

 

��&�'������()*(#+#+(,�� *�)(�(% ���������
9	���/���.��	�� ����$%

� !"

���'���(0�����
)���(!$%

�.��'��	���6
.�7

� � � �  �  #  %  �   � � � � � � � � � � � � � � � � �

� � � � � ) + - � �   � � � � � � � � � � � � � � � �

� � � �  ) � + + � � �  � � � � � � � � � � � � � � �

� � � � � ) ( � �   � � � � � � � � � � � � � � � � �

� � � �  � ) ( ( ) �  � � � � � � � � � � � � � � � �

� � � � � )  # �)  � - )  �  � � � � � � � � � � � � � �

� � � � � ( �+ �� �� - �  � � � � � � � � � � � � � � � �

� � �    � �� �% -  �  � � � � � � � � � � � � � � � �

� � � � � ( �) ��  #  � � � � � � � � � � � � � � � � � � �

�  � �  �� +% +� )-  � � � � � � � � � � � � � � � � � � �

� �  � � )� %- %% ))      � � � � � � � � � � � � � � �

! $ $ ! $ (% �% �( 0 � $ $ $ ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ( / / $$1 $$1   1  ( $ ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

� � �  ( )- - #� ��  � �  � � � � � � � � � � � � � � � �

� �  �  )% -�   � )  + � �  � � � � � � � � � � � � � � �

� � � �  �) -( #% �#     � � � � � � � � � � � � � � � �

� � � � � )(  �� %) ��  # )  � � � � � � � � � � � � � � � �

� � � � � �� %% #) �� % �  � � � � � � � � � � � � � � � �

� � � � � �) %� (+ )�   ( � � � � � � � � � � � � � � � � �

� � � �   ) + (� �# % � �   � � � � � � � � � � � � � �

� � � � �  � )� ))  � ) ) � � � � � � � � � � � � � � � � �
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