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HIGHWAY ASSESSMENT
T4 fatroduction

This section considers the impact of four traffic flow situations on the capacity of the local
nalwork, namaly the:

» 2008 Existing Situation — using observed traffic count data;

» 2020 Bage Situation — consisting of the observad traffic flows factored to 2020 lavels and
commitied developments;

« 2020 Development Situation — consisting of the base flows and the traffic generatsd by tha
davelopment;

» 2020 with Barry istand peak tourism - this flow scenario is based on the 2020 PM Peak Base
situation with the addition of furlher traffic to and from Barry tsland, in order to investigats the
effact on peak traffic from tourism movemants to and from Barry Isiand; and

» 2020 Devslopment with Barry Island peak tourism — this flow scenario is based on the 2020
with Barry Island peak tourism with the addition of development traffic In order ta assess the
impact of development traffic when tourism increases the base level of iraffic.

The aim of the madeliing exercise is to compare traffic conditions before and after compilation of
the development, By doing this, it is possible lo assess the impact that the davelopmant may
have on the surrounding road network and to gain a better understanding of mitigation measures
that wouid ba required.

The situations have been tested for a typical weekday moming and evening peak hour period
using ARCADY, PICADY, or LINSIG (sofiware used for junction capacity maodelling) as
appropriate,

Junction capacity in the above software packages is measured as the Ratio of Flow to Capacily
(RFC), which ia a measure of the volume of traffic making a tuming movement at the junction
divided by the capacity of that movement: ascertained from the geometric measuremants of the
junction. The genarally agread opsrational capacity of a junction is at a ratio of .85, or 85% for
roundabouts and priority junclions and 0.90, or 80% for traffic signais. Junctions can stif operate
within capacity with an RFC value of up to 1 (100%), howsver as practical capacity s approached
dedays will increase.

Interaction between the junctions has been considered ae a result of the predictad queLns;
severzl of the Junctions are located close to one ancther, as a result of which excessive queuss
may affact the operation of adlacent junctions. The maximum queues foracast lo occur on sach
arm of junctions has baen monitored for this reason.

A iink assessment has also been completed for each scenario using the guidanca provided in
TATNGG,

Several of these |unctions have not been fully tested having been eliminated from this
requirement at the scoping stage by agresment with the Vale of Glamorgan as a result of the
development having only minor affect on them. in thass cases the percantage increase in traffic
passing through the junction as a result of the development has been quentified. These junctions
are:

« Sycamora Croas {junction 1);
= Culverhouss Cross (junction 2); and
= Barans Court {junction 24)
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7.2 Existing Situation Assessment - 2008

7.2.1 Existing Mighway Network

The scoping process identified a total of 24 junctions and 33 links within Barry (described in
Appendix B in detall) and the surrounding area for which the davelopmeant impact was to be
considered. The ralevant junctiens and linka are highlighted on Figure 7.1 and 7.2 respactively.

T.2.2 Existing Traffic Flows

In order to understand the pattam of existing traffic movements on the network, racaent traffic
count information was obtainad from the Vale of Glamorgan for these junctions. This method was
discussed and agreed with the Vale of Glamorgan during a meeting on 5 March 2008 (refer to
Appendix A). In addition, a series of classified tuning movement counts was carried out by Arup
in order to augment existing traffic count data. Further details of the traffic data collected ara
contained in Appendix J.

It should also be noted that some of the older data was normatised to 2008 levels using TEMPRO
adjusted NRTF ‘central’ growth factors whera appropriate; however, ail traffic data is sufficiently
recent to meet guidance regarding the acceptabliity of counts 1o be used for this type of capacity
analysis.

From thase survays the peak hours were idantified as being 08:30-09:30 and 16:30-17:30, The
resulting 2008 existing situation traffic flows for the AM and PM peak hours are shown on Figurea
7.3 and 7.4 respectively.

Qenerally the individual traffic counts show reasoneble consistency between junctions with only
small discrepancies. An exception o this was the PM peak westbound fiow between junctions 8
and 9 (see Figure 7.1), The original junction counts have a mismatch of 143 vehicles. To ensue
a robust assessmant traffic flows at junction 8 have been factorad up to match those approaching
from junction 8 (404 vehicles). It is these adjusted Mows that are presented on Figure 7.1.

7.2.3 Capacity Annlysis

Base models wera built using the appropriate software for the typical weekday morning and
evening paak hours. The results for all functions are summarised i Table 7.4. In order to presant
this information in the most conclse manner, aach scenario has been given a capacity rating from
14, where 1 represants that the Junction is within capacity, and 4 [s over theoretical capacity.
These jevels are designated according ta the largest RFC value on any one arm of the junction
ag Blustrated in Table 7.1,

The traffic models used in the assessment of the local highway network whers reviewad oy
Capita Symonds as part of the review of the original Transporl Assessment (August 2008), in light
of comments made regarding tha model a number of changes have been mada to the iraffic
models, thess changes ara detailed in a tachnical note Included as Appendix Q.

Table 7.1: Junction capacity classification
Il - Apprvecihurg) Prvoiosl
‘Capaaty

Priority RFC <0.76 | Priority RFC »0.75, <0.65 | Pdority RFC »0.85, <1.00 Priority RFC >1.00
Signals RFC <0.80 | Signais RFC »0.80, <0.90 | Signals RFC >0.90, <1.00 Signals RFC >1.00

Queuing at junctions has baen classified in a similar manner based on the length of the
calculated queue as illustrated in Table 7.2:

Table 7.2: Junction capacity classification

3-dgikamioaany ORI s,

<20 vahs 20-40 vohe 50-99 vehs »100 vehn
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A mare complete junction summary, and full model output, is provided as Appendix K. The key
points are summarised below:

« the majority (17/21) of the assessed junctions aperata within practical capacily in both the AM
and PM existing peak hours;

» thres functions exceed practical capacity:
®  Manmie Harrier {No, 3) — AM and PM
=  Biglis roundabout (No. 5) - PM only
*  Waycack Crass (No. 7} — AM only
» one junction exceeds theoratical capacity:
= Palmaerston Road signals (No. 14)
7.3  Base Situation Assessment — 2020

7.3.1 Base Highway Network

There are programmed improvements to the Memie Harrlar and Waycock Cross Junctions.
Drawings of the programmed improvemenis have been received from The Vale of Glamorgan
Councll and are inciuded as Appandix L,

Marrie Harrler:  The proposed works to the Merrie Harrier signalised junction are aimed at
providing improved faciilties for buses, cyclists and pedestrians whilst
increasing available capacity through the installation of new signal equipment,
Initial phases of this work have already been compieted,

Waycock Cross: The proposed works to the junction involve o re-giting of the roundabout lo the
north. The revised junction will have improved capacity on all approach arms,
The improvement proposals arise from existing traffic conditions and proposals
for the Defence Technical Cotlege development at RAF St Athan to the west of
Barry.

7.3.2 Base Traffic Plows

It was agreed during the scoping process that 2020 would represent a suitable future year for
analysis. The Iraffic flows ware factored to 2020 lgvels, again using TEMPRO adjusted NRTF
central growth factors to repressnt the fulure year scenario without the devalapmant in placa, The
2020 baze traffic flows for the AM and PM peaks are shown on Flgures 7.5 and 7.8 respactivaly.

There are currently no major committed developmenits in the Basry urban area. The applicafion of
NRTF central growth and adjustments (o the gravity maodet will account for davalopmants In the
wider area such as Penarth Heights and RAF St. Athan,

7.3.3 Csapacity Analysis
The results of the analysis for each junction and link are ahown in Tabla 7.2 and detailed in
Appendix K. The key poinis are summarised below:

» future year traffic grawth would be sufficient to have a significant effect on the operation of
the existing road Junctions In the study area. The fevel of junctions operaling within practical
capacity in all time periods drops to 9 out of 21 assessad junctions;

» 11 junctions are forecast to sxceed practical capacity:
*  Marrie Harriar signals {No. 3) — PM only;
*  Murch Crossroads {No. 4) - PM only,
¢ Biglis Roundabout (No. 5) - AM oniy;
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* Port Road/Barry Docks Link Road roundabout (No. 8) — PM only;
= Waycack Cross (No. 7) — PM only;
* Dock View Road gyratory (No. 10) — AM only;
* Gladstone Road/Cardiff Road/Ffordd y Mileniwm raundabiout {No. 13) — PM only;
* \Vere Street, Hilary Rise and Gladstone Road mini roundabout (No. 15) — PM only;
* Wimbourne Road/Ffordd y Mileniwm (No. 18) — PM only;
= Cory Way/Ffordd y Mileniwm roundabout {No. 17} — PM only; and
* Broad Street/Hood Road {No. 23) — PM only.
»  four junctions now exceed theoretical capacity in one or both of the peak hours:
s Merrie Harrier signats (No. 3) — AM only;
= B8iglis Roundabout {No, 5); - PM only;
* Dock View Road gyratory (No. 10} — PM only; and
4 Palmerston Road signals {No. 14) — AM and PM.

"t is clear from the diffarence betwaen tha 2008 and 2020 base assessments that traffic growth in
isolation has resultad in & significant number of junctions operating over capacity,

it is unlikely that these situations would be allowsd lo develop to such a saverity; in order to
mitigate these affects it is expected that the Vale of Glamorgan would lock to provide a series of
junction impravemants in order to offsat the worst of these effects to at least a nil-detriment lavel.

Sheuld traffic conditions dagrade to this extent it is considerad that a number of journeys would
switch mode (to public transport, waliing or cycling) as a result of incressed jouney timas and
costs using the private car,

7.4 Developmaent Situation Assessment - 2020

7.4.1 Devalopment Highway Netwerk

It is proposed that a naw spine road will serve the main development of consisting of West Pond,
and South Quay linking from the location of the existing four arm roundabout at the north east
comer of the site to Earl Crescent at the south east adge of the application site. There are a
series of junctions gerving the development along this road, marked i-ix on Figure 5.1. The
alignment af the spine road through the davelopmaent is illustrated in Figura 7.7,

The existing roundabout at the north east corner will ba replaced by a four arm signalised junction
In the same position {junction i), which will provide additional capacity and contral of fraffic
movements as well as improving pedestrian conditicns by the provision of controlled crossings on
all arma,

T-junctions {junction i and iv) wik serves the buildinga to either side of the road including the
propossd school. These junctions are expected lo experience lowsr demand.

The main access lo the West Pond residential area and the relaii/petral filing station will ba from
@ conlrally located four arm signallsed junction (junction v). This Junction will accommodate
significant turning movements and provide controlled pedestrian crossings on all arms,

At the southern end of the site a four arm signalised junction (Junction vill) provides access to the

South Quay area.
Finally a priority junction (Junction ix) provides vehicular acceas to a small residsntial area to the
weat of the spins road,
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The two smaller development sites {Amo Quay and East Quay) to the east of the main
development area will be served by the existing roundabouts located on Ffordd y Mileniwm.

7.4.2 Development Traffic Flows

The development traffic flows were obtained by adding tha trips generated by the developmant
site, as delailed in Chapter 8, to the 2020 base traffic flows. The developmant traffic flows far the
AM and PM peaks are shown on Figures 7.8 and 7.9 respectively,

7.4.3 Capacity Analysls
The results of the analysis for each junction and link are shown in Table 7.4 and datailad in
Appendix K. The key paints are summarised below:

+ the devalopment traffic further exacerbates the situation, however six functions continue to
operata within practical capacity in the AM and P peak periods:

= Ship Gyratory (No. 9)

@ Bulrills Road/Barry Road staggered junclion {No. 11}

* Barry Road/Ty Newydd Road/Cemetery Road roundabout {No. 12)
* Subway Road/Ffordd y Mileniwm (No. 18)

*  Piymouth Road/Eart Crescent Roundabout (No. 22); and

*  Hood Road signals, No. 23 (praviously over capacity in the 2020 without devalopmant
scenaria);

> ths following two exceed practical capacity:
* Harbour Road/Stalion Approach/Paget Road Roundabout {Na. 8} - PM only;
* Vera Street, Hilary Rise and Gladstone Road mini roundabout (No. 15) - PM only

» several additional junctions now exceed the thaoratical capacity, in total 13 junctions excesed
theoretical capacity they are:

*  Merris Harrier signals (No. 3) - AM only;

*  Murch Croasroads (No. 4) - PM only;

= Biglis Roundabout {Na. 5) - AM and PM;

® Paort Road/Basry Docks Road link Road roundabaut (No. 6) — AM and PM;

= Waycock Crosa roundabout (No. 7) — PM only;

= Dock View Road Gyratory (No. 10) - PM only;

" Gladstons Road/Cardiff Road/Ffordd y Mileniwm roundabout (No. 13) — AM and PM;
* Pelmerston Road signals (No. 14) — AM and PM;

*  Wimboumne Road/Ffordd y Mileniwm (No. 16) — AM and PM:

* Cory Way/Flordd y Mifentwm roundabout (No. 17) — PM only;

* Y Rhodfa/Ffordd y Mileniwm/Clos Tynaid Glo roundabout {No. 19) - PM anly;
*  Morrisons/Ffordd y Miteniwm (No. 20) - AM and PM: and

= Gladstons Bridge/Ffordd y Mileniwm roundabout (No. 21)— PM only

It is notable that the majarily of the impacls fie close to the sita where the additional traffic is
focused.
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For those junctions which it was agreed with the Vale of Glamorgan o exclude from detaited
analysis, lhe percentage increase at each of these junctions as a result of the increased in traffic
relatad to Barry Waterfront has been quantifiad for tha AM and PM peak hours;

Barons Court: AM 3%, PM 4%
Sycamore Cross: AM 5%. PM 5%
Culvarhause Cross: AM 7%, PM 7%

7.5 Tourism Traffic Asseasment 2020

The Vale of Glamorgan has previously requested that a weekend peak hour be modelted in order
to account for the peak conditions which could oceur on a warm summer day when the altractions
of a rejuvenated Barry Island might draw significant numbers of visitors. For soveral reasons it is
not considerad appropriate 10 undertake such an assessment:

o the requirement for a weekend basa scenario was not statad at tha scoping stage of the
project;

» the nature of the attractions on Barry lstand means that such evenis are intarmittent
ocourrences largely dependsnt on weather conditions, As such the gatharing of raliable traffic
data across the size of network considered would not be feasibls:

= the consortium of the Waterfront Barry scheme is in no way reaponsible for the
operation/management of traffic travelling to Barry !sfand, which is an existing prablem that
will be eased by the provision of a second link to Barry Island: and

« itis anlicipated that the worst case in terms of developmant traffic is not the weekend but the
PM peak hour which has already been assessed. During the weekend many elaments
{residential, offices, schools and soma retail) will have lower trip generation and less distinct
peak pariods,

For thesa reasons it is not deemed relevant to provide a weekend peak hour. Instead a PM paak
hour traffic scenarlo with additional tourism based traffic has been assessed. It is considered that
this is the cass in which traffic generation from the Waterfront development would cause the
greatast influence on a scenario involving significant touriam trips.

7.59.1 Tourism Traffic Flows

tis considered that a doubling of the traffic to and from Bamy fsiand in the PM peak period is a
representative assumplion for @ PM peak with tourism traffic. The additional number of traffic
mavements is summarised in Table 7.3.

Table 7.3: Additional tourism- related trips to Barry island in PM paak hour

Existing PM Peak 409 470
Tourigm to Bamy island 205 235
TOTAL 614 708

In @ scanario whare traffic conditions are notorously bad and the weather Js good, it would be
anticipated that local visitors would travel to Barry Island by walking, cycling or rail. The
construction of cycle and pedestrian facilities through the Waterfront developmant should help to
further encourage this. For this reason it has besn assumed that ail tps arise from beyond the
extenta of the considered network ar enter in equat proportions at thrse points:

= Barons Court: Traffic from Cardiff or the East
« Culverhiouse Crass: Traffic from locations served by the M4
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= Sycamore Cross: Trafflc from the Vale of Glamorgan travelling on the A48
Thia traffic has been assigned onto the PM 2020 network for two scenarios:

= PM 2020 without development, without Barry Island link road, with tourism; and
= PM 2020 with development, wilh Bamry Istand link road, with tourism.

The traffic has been assignad ta the network by three direct routes comresponding te the point of
entry:

< From Barons Court via the A4055 and onto Flordd y Mileniwm reaching Barry Island via the
new link road through the Waterfront development.

«  From Culverhouse Cross via Port Road (A4050) turning at the roundabout {Junction ) to
ramain on Port Read to Waycock Cross before traveiling on Pontypridd Road, St. Nicholas
Avenue and Harbour Road to Bary Island.

« From Sycamore Cross through Waycock Cross and than following the same routs as i to
Barry Istand.

The resulting distribution of touriam trips Is Included as Figures 7.10 and 7.11 for the considerad
5CeNarios,

7.5.2 PM 2020 withaut developmant, without Barry island link road, with tourism
Capacity Analysis

The results of the analysis for each junction and link are shown in Table 7.4 and detailed in

Appendix K. In summary as might be antlicipated the additional tourism traffic causes further

Issues on the highway network, with six additional junctions operating over theorstical capacity in

comparison to the 2020 PM 'Base’ scenario:

s Merria Harrier Signais (No, 3)

= Murch Crossroads {No. 4)

+ Port Road/Barry Docks Link Road Roundabout (No. 6)

«  Wimbourne Road/Ffordd Y Mileniwm Priority T-junction (No. 16)
»  Cory Way/Ffordd Y Mileniwm Roundabout (No. 17)

» Broad Street / Hood Road Signals {No. 23)

Queues on all junctions affected by the tourism traffic increase, and in some caaas this change is
uiite significant, for example at Murch Crossroads.

The offects of the tourism traffic are broadly what would be expected — congestion increages
throughout the area, intensifying closer to Bamy Island. The fevel of queuing farecast would make
tha cperation of the network unstable with tha possibiilty of severe issues on Ffordd y Mieniwm
as queuing occura and interacts between adjacent junclions,

7.5.3 PM 2020 with development, with Bary istand fink road, with teurfsm Capacity
Aaslysis

The results of the analysis for each junction and link ars shown in Table 7.4 and detailed in

Appendix K. Five additional junctions operate over theoretical capacity in comparison to the 2020

PM without development, without Barry island link road, with tourism scenario:

s Waycack Crose Roundabaut (No. 7)

» Harbour Road / Earl Crescent Priority {No. 8)

= Gladstone Road/Cardiff Road/Ffordd Y Mitemiwm (No. 13)

* Y Rhodfa/Ffordd Y Milaniwm/Cios Tynaid Glo Roundabout (No. 19)
* Retail/Morrisons/Ffordd Y Mileniwm Roundabout {No. 20)
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+ Gladstone Bridge/Ffordd ¥ Mileniwm Roundabout (No. 21)

The presence of the Barry Island Jink road in the ‘with development' scenario provides a second
route to Barry lstand which would not be constructed in the near future without the development.
This route easas congastion at Gladstone Bridge Roundabout (No. 10) and provides improved
potential for traffic management measurez to and from the Barry Island car park areas.

Therefore whilst avarall capacily in the peak hour is decreased by Ihe presenca of the Waterfront
Barry development, it is considerad that overall resilience of the local highway netwark is
improved in the case of significant tourism retated traffic movements.

T.2.4 Event Management Strategy

The future for tourism on Barry island seams somewhat uncertain; however should the Council,
planning policy and interested parties look to achisve a growih in tourism on Barry lzland it is
anlicipated that an event management plan would be implemsnted at times of high demand. The
objective of such a plan waould be to sase traffic conditions for tourists, residents and workers in
the area and provide clear guidance on how to traval to Barry Island, Without this it is inevitable
that congestion would occur — a siow journay to the Iskand will in ltself affect the viability of tourist
attractions.

Such an event management ptan is not tha focus of this Transport Asseasment, nor the
responsibliity of the Waterfront Barry development. However the Council may wish to consider
the following strategies:

» the use of Variable Message Signs to implement a tamporary routaing stratagy, which can be
used to direct visitors to the least congested routes, to available parking as well as Park and
Ride sites or lo existing public transpert corridors:

+  the promation of public transport by the councit and attraction providers as the primary means
of reaching Barry Island could help achiave a notabla modal shift. Harry lsland banefits from
a railway station which has frequent servicss fo the local area; and

»  event-specific junction operating plans may ba usad automatically at signalfizad junctionz and
manually at other junctions (for example the clasing of minor arms at pifgrity junctions) to
craate extra capacity for through traffic and avoid severe congastion.

It is considered that the implementation of such measaures by the Council or attraction providers,
combined with the developmant-retated mitigation measures would help to significantly ease the
situation discussed in saction 7.5.2,
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Parsimmon Homes, Taylor Wimpey and Bamrall Homes Weterfront Barry

Tranzport Assessment

7.6 Mitigation Measuras

7.6.1 Introduztion

The analysis has shown lhat lhe foracast growth in kackground Wraffic and tha additional traffic
generated by tha development will exacerbale capacily problems, resuling in a number of
junctions exceading their praclical and/or thaoratical capacity. This will resuit in significant quaues
and delays ta all road users, which is clearly undesirable to the local authority, consortium as well
as future residents and visilors to Barry Waterfront. The local highway natwaork is a key asset and
is therefore important to the success of the proposed development. n order to minimise the
impact on the highway netwark a numbsr of junctian improvamant schemes have been idantified
and assessed.

For those junctions whare improvements are proposed the aim is to achieve a “nil dafriment”
effect on the highway network in camparison to the 2020 'Base’ conditions within the axtents of
current highway land. The funding of the proposed improvements are subject ta ongoing Seclion
106 of the Highways Act negotiations with the Vale of Glamorgan Coundil,

Where nil detriment cannot be achieved and only minor improvaments with marginal capacity
benefits are possible the Vale of Glamorgan has suggested that resources would be better
allccated to improvements which encourage sustainable transport lo the development such as
those measures detailed in seclion 11.4. Whilst the Consortium undsrstand and are committed to
the need for sustainable trave! (svidencad by the commilment to a rangs of improvements
schemas outlined in sections 9-11), they remain of the opinion that 8 moere comprehensive range
of improvements ta tackle both existing and future congestion should be undertaken to maintain
the best possible operation of the highway network. Therefors the leval of mitigation works
presented here follows the requests of the Vala of Glamorgan Councit, with a final comparison
with that previously presented in an earlier varsion of the TA which assumad a greater number of
mitigation schemes,

The consortium’s preferred approach would be for the Council 1o underiake works to offsat tha
significant effects of traffic growth between 2008 and 2020 In order to achieve nil-detrimant in
comparison with existing conditiona, Tha conscriium woauld then undertake works, where possible
within highway land, to achiave a nil-datriment situation in comparison with a ‘without
development’ scenario.

Table 7.8 below, summarises the operation of the axisling Junctions, with green boxes
representing junclions that operate within practical capacity, and red boxes represanting juncfions
that operate over practical capacity.
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Persimmon Homes, Taylor Wimpey and Bagalt Homes Watsriront Barry
Tranaport Assessment

Table 7.6: Summary of junctions operating over practical capacity in 2020 with and without
Waterfronl Barry

2020 without 2020 with
No. Junction Waterfromnt Waterfroni
Barry Barry

.3 _ ! Merris Harrlar Signais Junction
4 | Murch Crosgroads

5 | Blghs Roundabout
6
7
8

Port Road/Barry Docks Link Road Roundabout

Waycock Cross Roundabout

Harbour Road/Station Approach/Paget Road Roundabout
Harbour Road/Ear! Crescent Priority

Harbour Road/Nicholas Road (Ship gyratory) Priority

9 | Harbour Road/Broad Street (Ship gyratory) Piority

The Parade/Harbour Road Mini Roundabout

Gladstone Bridge Roundabout

Deck View Road Gyratory

11_| Butirills Road/Barry Road Staggered Junction

12 | Barry Read/Ty Nawydd Road/Cometery Road roundabout
13 | Gladstons Read/Cardiff Road/Ffordd Y Milemiwm

14 _| Paimerston Road/Cardiff Road Signals Junction

5 |- Vera Sireet/Cardiff Road/Gladstons Road - Mini Roundabout
CardIff Road/Holton Road/Gladstone Rise - Priority T-Junction
16 _| Wimbouma Road/Ffordd Y Mifeniwm Prionlty T-unction

17 | Cory Way/Ffordd Y Milaniwm Roundabout

18 | Subway Road/Flordd Y Miteniwm Priority lefl inflaft cut

19 | ¥ Rhodfa/Ffordd Y Mileniwm/Clos Tynald Glo Roundabout
20 | Retail/Morrisons/Flordd Y Mileriwm Roundabaut

21 | Gladstone Bridge/Ffordd Y Mileniwm Roundabout

22 | Plymouth Road/Ear Crescen! roundabout

23 Broad Street / Hood Road Signais

Delails of possible mitigation measures are assessed in Appendix K and discussed below.

7.8.2 Port Road/Barry Docks Link Road Roundabout

in order to improve capacity at the Port Road/Barry Docks Link Road roundsbout consideration
could ba given fo remodelling the existing roundabout to increass capacity by the provision of
dedicated loft tum lanss to ail thres arms of the roundabout. The proposed design is contained
wholly withln existing highway land.

An outline design for these Improvements is shown on Figure 7.12, Tables 7.7 and 7.8 lllustrate
that the operational efficisncy of the Port Road/Barry Docks junction is improved to a nil detriment
level as a result of the proposed changes, and consequantly the queus fengths are raduced.

Table 7.7: Impact of junction improvements on operational efficlency
2020 without Developiment 2020 with Bevelopmem

UL N R TE T R TR LT T T 1| Vb Lo
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Parsimmon Homes, Taylor Wimpey and Barrali Homes Waterfront Barry

Trangpor Assessment

Tabie 7.8: Impact of junction improvements on queue lengths

2020 without Developmaent 020 with Development

Without Irprovemant Wilhout inpravenet With Improvirmeant

AM PM AM Pid

7.6.3 Harbour Road/Station Appreach RoadiPaget Road & Plymouth Road/Eart
Crescent

In order to improve capacity at the junctions consideration could be given to replacing the exisling

priority and roundabout complex of junctions with two linkad signal controlled junctions. These

arrangements will improve the capacity of the junctions whilst introducing controlled pedestrian

crossings over two of the arms, and improving the lavel of traffic control afforded to the highway

authority. The proposed dasign is contained wholly within axisting highway land.

An outline design for these improvements is shown on Figure 7.13. Tables 7.9 and 7.10 illustrate
that the operational efficlency of the Harbour Road/Station Approach Road/Paget and Plymouth
Road/Earl Crescent junctions are improved to a level approaching nit detriment as a result of the
proposed changes,

Table 7.9: Impact of junction improvements on operational efficiency

2020 without Developmant 2020 with Development

WY thout Improvemant Withoul Impravement With improvenne 1t

AM PM A A AR Y,

P

Tabie 7.10: impact of junction improvements on queus lengths
2020 without Deveiopment 2020 with Development
WAImoat beagrowentent Ol i ryarrEnt

AM M Al FRY

7.8.4 Wimbeoumne Road/Fiordd y Miteniwm

Consideration could bs given to replacing the existing priority junction with a roundabout to
improve the capacity for vehicles exiting Wimbourne Road, and those turning right from Fiordd y
Mileniwm into Wimbourne Road. The proposed design is contained wholly within existing highway
land.

An oulline design for these improvements is shown on Figure 7.14. Tables 7.11 and 7.12
Hlustrate that the operational efficiency of the Wimbourne Road/Ffordd y Mileniwm junction is
improved to a nil detriment level as a result of the proposed changes, and consequently the
queus lengths are reduced.

Table 7.11: Impac! of junction improvements on operationat efficiancy
2020 without Develogment 2020 with Development

Wothout mproverient Wilhiout improverisent Viln ey

AM PM Al PR AN
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Parsimmon Homes, Taylor Wimpay and Barratt Homen Waterfront Barry

Table 7.12: Impact of junction improvements on quaus lengths

2020 without Development 2020 with Development

Witliane traprreverrant Wl i yen WAL b sz

AM PM ARl A AR m

7.8.3 Gladstona Bridgs/Fiordd y Mileniwm

in order to improve capacity at the junction consideration could be given to remodeling the
existing roundabout to Increase capacity, with all arms slightly realigned and an increased
circulatory diameter. The proposed design is contained wholly within existing Highway land.

An outline design for these improvements is shown on Figure 7.15. Tables 7.13 and 7.14
itlustrate that the operational efficiency and queue lengths at the Gladstone Eridge/Ffordd y
Mileniwm junction are improved as a resuit of the proposed changes. Whilst the improvements do
not achieve nil detriment they do represent a significant improvement and anable the junction to
operate within theoretical capacity in the with-development scenario.

Table 7.13: Impact of junclion improvements on operational efficiency
2020 without Development 2020 with Developtent
WA e e ST R B O RN T VI ey

AM P

2020 without Develogpment

R | R TL T RN oy HE IR R PRI

AM M P h £33

7.7 Summary of External Highway Junctiens

Tha improvements and their impacts have besn outlinad above, and to provide a comparable
overview to the before mitigation results In Table 7.2, the results are summarised in Table 7.15
overleaf, which displays the operational efficiency of the junctions in the 2020 with development
sconario with and without the outline mitigation works. Table 7.18 presents a comparison to Table
7.6, giving a simplified summary of junctions that operate within practical capacity, and junctions
that operate above practical capacity with and without mitigation measures.

It is apparent from the table that the mitigation measures oullined in this section could provide
improvement to the operation of the considerad highway network. At the request of the Vale of
Glamorgan Council only significant maaswres capable of achisving a nolable Improvement,
idaally to the level of nil detriment in comparison to the 2020 without devalopment scenario, have
been considered. In addition thase measures would improve the control of iraffic and in several
cases an improved opporiunity for pedestrians to cross roads
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Persimmon Homes, Taylor Wimpey and Bamalt Homes Watesfront Barry
Transport Agzessmant

Table 7.18: Summary of Junction operation with and without mitigation measures

2020 with
Walterfrant
Barry
without
Mitigation

2020
without
Waterfronl
Samry

2021 with
Waterfromt
Barry and
Mitigation

Juncinon

Morrio Harrler Signats Junction
Murch Crossroads
Biglis Roundabout e
Port Road/Barry Docks Uik Aosd Roundeboul

_Waycock Cross Roundabout P

| harhou Road/Stetion ApproselvPaget Ftond Roxnoleteut
Huarbour Rosd/Sar Crescent Priorty

; Harbour Road/Nicholas Road (Ship gyratory)] Prioaty

9 | Harbour Road/Broad Strest {Ship gyratory) Priority _ T

The Pasade/Harbour Road Mini Roundabout

10 | Cladstona Bridge Roundabaut

Dock View Road Gyratory

11 | Buttrifla Road/Bary Road Staggered Junction

12 | Barry Road/Ty Newydd Road/Cemalery Road roundabout
13 | Gladstone Road/Candiff Road/Ffordd Y Mitemiwm

14 | Palmarston Road/Cardiff Road Signals Junction

Vere Strest/Cardiff Road/Gladstone Roed - Mt
Roundabout
Camgr Road/Halton Roac/Gladstons Rise - Priority T-

junction

18 | Wik ReadPhocki Y Wberiwr Priofly T-hemic:
17 | Cory Way/Flordd Y Milentwm Roundabout
18 | Subway Road/Flordd Y Mileniwm Priority laft infle out
19 | Y RhodfaFlordd Y Milenfwm/Clas Tynaid Gla Roundabout
20 | Retali/Marrisona/Ffordd Y Mileniwrn Roundabout
22 | Plymouth Road/Ear] Crescant roundabout
23_| Broad Street / Hood Road Signals

- iwamau

15

7.8 Comparison to effects of pravious nii-detriment approach

Table 7.17 is presented in order lo compare the effect of this stralegy with that adoptad in the
initia) version of the Transport Assessment (August 2008), in which a more comprehensive
package of junction mitigation measuras was proposed. The table comparas the junction capacity
rasults for the 2020 ‘with development’ scenario. It is acknowledged that traffic generation related
to the site has increased marginally as a result of this revised Transport Assessment and traffic
model parametars have been revised in some cases; however, it Is considerad that the pravious
results remain comparable and indicate the improved junction capacity that a more
comprehensiva package of miligation works could achieve.

Wih a greater lavel of mitigating works as previously proposed junctions are forecast to operate
over theorefical capacity 11 scenarios, a reduced sat of mifigating works increases the number of
scenarios where junclions operate over capacity to 14. The aumber of junctions operating over
practical capacily also reduces marginally. These differences in junction capacity reprasent
Potentiaily increased congestion, delays and queuing. The consortium are therefore of the opinion
that where possibls improvements should be made to the modetied junctions In order to achisve
the best available operation of the local highway network.
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Parsimmon Homes, Tayier Wimpay and Bawatt Homes

Tahle 7.17: Comparison of junction mitigation sirategies for

2020 with development scenario

Merrie Harrier Signais Junction
Murch Crossroads

Bighs Roundabaul

Pert Rosd/Barry Docka Lisk Roaed Rowndebout

Waycock Cross Roundabout 2

_Harbour RoadiSiation ApprosciyPaget Ross Roundubout
"Harbour Road/Ead Crosoant Porkly

w

Harbour Road/Nicholas Road (Ship gyratory) Pricdity

Harbour Road/Broad Street (Ship gyratory) Priority

Tha Parade/Marbour Road Mini Roundabout

10

1

Gladstone Bridge Roundabout 2 |

Dock View Road Gyratory i

12

Buttrills Road/Barry Road Staggered Junction 2
Barry Road/Ty Newydd Road/Cametary Road Roundabout

13

Qladsione Road/Cardiif Road/Flond ¥ Miomjwm

o !

Palmerston Road/Caetiil Roat Snals Suncion.

15

Vere Strest/Cardiff Road/Gladsione Road - Mini Roundabout

Cardiff Road/Holton RoadfGladstqm R__rise - Priceity T-junction

1a
17
8

\Wimboums Ry Y
Roundatioot 3

| Subway Road/Flardd Y Mileniwm Priority lo# iviefl oul
19. .’ = s ,?—— i T - i

20

2

21 |

Plymouth Road/Earl Crescent Roundabout

23

Broad Street / Hood Road Signals

YWaterfront Basry
_‘!'rmspm Asgessment
2 3
2
2
F 3
F
2

2

* Thess junctions have baen modeiied with committed improvement schemes since the initial
veraion of the TA rasuiting in improved capacity without development related mitigation.

Additional junctions with proposed mitigation works August 2009 TA

7.9

internal Junctions

Junction with proposed mitigation works Transport Assessment Rev A and August 2009 TA

The junciions itlustrated in the Masterplan, Figuse 5.1, have been assessed to ensure efficient
operation of the internal network. The junctions have been modelled using the flows on the
intemal network illustrated previously in Figures 6.2 and 6.3. For the purpose of establishing a
local Heavy Goods Vehicle {HGV) proportion, the existing HGV proportions using Harbour Road
have been assumed throughout the intemal junctions, except for the supermarket service access
where a higher proportion has been used. Table 7.18 summarises the results, with the model
outputs beisig provided in Appendix K.

Thesa resulls represent an Initial test of intemal junctions for information, and are not strictly the
subject of the cutline application, but are provided here for information subject to further detailed
design. In the case of signalised junctions [}, {v] and [viii] there are differences in the assumed

WELOBALIEUROPECARDIFFUOBS!

FUGAS 2200001 22374-0004 INTERNAL PROJECT Page 54

DATAM-50 REPORTSATRANSPORTTA ISIUE REVAWATERFRONT SARRY TA

I38UE REV A DOC
aaraas

Ova Arup £ Partriens L34

bt Fandmion A 11 Juns 2010



Parsimman Homas, Taylor Wimpey and Barralt Homas Waterfront Barry
Franaport Assessment

operation of tha pedestrian crossings fram that indicated on Figure 7.7. The detalied dasign and
operation of these junctions will be the subject of a separate pianning application.

Table 7.18: Internal junction assessment summary

AM

Junctton Operalional Qperational

efficiency Queue efficiency

Jungction [i} - 4003 eycle
AM. 1208 cycle PM

Junction [ii]

Junction fiv]

Junetion [v} - 1208 cycle

Junction [vhi] - 120s cycla

Jurwlion [ix]

Priority RFC <075 Priarity RFC >0.75, <0.45 Priority RFC >0.88, <t.00 Priority R&C »1.00

Signals RFC <0.80 Signals RFC >0.80, <0.80 | Signais RFC >0.90, <1.00 Signals RFC >1.00
Sigrticent Quesing

<20 vohg 20-49 vehs

7.10 Link Assessment

The link assessment is based on Design Manual for Roads and Bridges {DMRB) Advice Note TA
79/99, and has bean carriad out on the main routes in Barry detailed within this report.

The table included as Appendix M displays the results of the link capacity assessmaent, The table
indicates that the main corridor running through the southem areas of Barry and the waterfront
ara approaching and/or exceeding the design capacity.

The tourlsm scenario also shows that some links are exceeding the design capacity. it is argued
that this is to be expected, and is likety to happan with or without the Waterfront development. It ia
considered that the tourism scenario is unilkely to ba a regular occurenca, and # would be
undesirable to dasign the highway network for such rare occasions.

711  impact of development on accldents in the local highway network

It s anticipated that as a conssquence of the increased traffic volumes on the highway network
there will be an associated minor increase in the predicted rate of accidents across the highway
network. This is typical of all scanarios in which traffic increases, as historical evidence indicates
a link batwaan traffic volumeas and accidents.

Howaver in tha majority of cases the observed accident record across the network has been
below the COBA predicted rates and this Is likely to continue to be the case.

The proposed mitigation measures have been designed in accardance with relevant standacds
and as such safety considerations have baen central to the design of the works. A Road Safety
Audit Stage 1 (included as Appendix N, with the related designers response included as
Appendix Q) has been undertaken for the miigation measures and the points reised In this report
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Parsimmmon Homas, Taylor Wimpey and Bamatt Homes Waterfront Barry

Trangport Asgessment

will be considered in detailed design work. In several cases the proposed works are
comprehensive and will provide the opportunity to greatly improve tha safely record, particulary
for vulnerable users, at key junclions across the considered area

712 Bummary

The analysis demonstrates the impacts of the developmant proposals on the road network and,
where necessary and feasible within current highway land boundaries, suggestions for junction
mitigation works have bean propossd to mitigate the affects of traffic associaled with the
proposed development. It should be noted that the Waterfront Barry consortium have no
rasponsibliity for the growth in base traffic but acknowledge the impacts of the development which
may require a contribution; thls will be the subject of negotiation based on the resulls and
analysis praganted in this Transport Aasessmant.

The approach to mitigation works presented in this revizad version of the Transport Assessmant
is at the requaest of the Vale of Glamorgan Councll. The Consortium understand the reasons for
this approach but considers that, where possible, a wider programme of mitigation works to offset
the impacts of traffic growth and that of the davelopment remains valid and would improve the
apsration of the local highway network for all users,

Further fo this it should be noted that whilat proposals for the construction of higher capacity road
linka to Cardiff Airport are no longer bsing progressed by the Welsh Assembly Government, the
recently pubiished Mational Transporl Plan does Include refarence to improvements on Fiva Mila
Lane A4226 as a named scheme:

"...and take forward safely improvaments on the A4226 Five Mile Lane"
The Natlonal {ransport Plan aiso states an objective to:
“introduce a high-quality, frequent bus service between Cardilf and Cardift Alrport”

It is likely that both of these improvemenis would have significant benefits for Waterfront Barry
both in improving access to the A48 and M4 via Five Mila Lana and also offering an improved bus
service which shouid result in modal shift and therefore impravement in local highway conditions.
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Subect

Response to Audit of Transport Assessinent Rev A

2.1

2.2

2.3

INTRODUCTION

This techiical note provides a response 10 the points requiring clacification or conunent in the
Capita Symonds audit of the Transport Assessment Rev A issued by Arup in relation 1o the
outiine planning application,

The audit report produced by Capita Symonds includes a commentary and description of the
Transport Assessment, only those points requiring clarification or comment are considered and
are arganised on a by chapter basis,

Additionally there are a number of points which reguired the Vale of Glamergan Council to
confirm applicable siandards in relation to the development.

RESPONSE TO AUDIT POINTS

Chapter 1: Introduction

No audit comments raised requiring res pouse. Chapter agreed.

Chapter 2: Existing Site

Audit Ref. 2.2.3: Tables 2.1 and 2.3 refer (o the proposed signalisation of Biglis Junction. This
signatisation has been dropped as a proposal in Chapter 7.

Arup Response: Typographical error there is currently no proposed improvement at Biglis
junction.

Chapter 3: Development History

No audit comments raised requiring response. Chapter agreed,
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122374-00 Techrtical Note
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24 Chapter 4: Policy Context

Audit Rel. 2.4.4: The South Last Wales Transport Alliance Regional ‘I nansport Plan dated March
2010 should replace the 2008 drafi plan in section 4 2.1

Arup Response: Accepted, this document has been approved since the original Transpost
Assessment was submitted. There have been no changes to the (inalised document that affect its
tnput to the TA.

2.5 Chapter §: The Masterplan and The Transport Strategy

No audit comments raised requiring response. Chapter agread.

2.6 Chapter 6: Trip Making

No audit comments raised requiring response. Chapter agreed.

2.7 Chapter 7: Highway Assessment

Audit Ref 2.7.2: The trip making section estimates that Mottisons is trading al 158% and with the
miroduction of the new food store, this figure will reduce to 117%. This reduction has not been
taken inte account in the capacity analysis.

Arup Response: Agreed, therefore the analysis represents a worst case in terms of traffic
generation from Morrisons,

Audit Ref 2.7.3: 6 — Port Road /Barry Dock Link Road

Appropriate dedicated left tuen facilities are required, These are not adequatety provided for in
current proposals. The dedicated lefi turn lane exist are give way. No capacity analysis on the
exis from has been undenaken.

Poit Road westbound merge is 50m. Minimum of 100m preferred.

The left from Barry Dock Link Road does not meet the minimum flaw requirements for a
dedicated left turn. The RFC for this approach is just under 0.85 with ar without dedicated left.

The required minimum eniry angle of 20 degrees on the give way is hot achieved.

Arup Response: Detailed design issues. Exits could be eased with additional third party land, the
proposals represent an improvement in roundabout geometry in comparison to the standards of
the existing roundabout. Dedicated L from Barry Docles Link Rd can he remmoved however it is
considered that the dedicated L turn does make a contribution 1o capacily.

Audit Ref 2.7.3: 8 — Harbour Road / Station Approach/Pugel Ruad: Traffic signals. Comments on
this junction and modelling of all other traffic signal junctions are contained within appendix A.

Arup Response: The comments raised in this Appendix have been [ully considered and
responded to in section 2.8,

Audit Ref 2.7.3: [6 — Wimbourne Road/Ffordd y Miteniwm:

The proposed junction is 170m from the existing roundabout Cardiff Road/ Weston Square
Roundabout. The modelling work indicates that with develapment traffic is expected 10 queue
back (43 vehicles/247m) through the new junction, from the adjacent junction.

Arup Response: The queue indicated in the modelling worlk is 4.3 PCU, it would appear that a
'ypographical error has been made elsewhere. A queue of 4.3 PCU can be accommadated on the
link.
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Audit Ref 2.7.3; 2] - Gladstone Bridge / Flordd y Mileniwm: Improvement to existing
roundabout.

The proposed improvement design to the roundabout has remained unchangad. However, the
ARCADY analysis has revised parameters and the queves on Flordd v Mileniwm are resclved
with the geometry included in the ARCADY (entry width mereased from 7.03 to 8.66 anl
voundabout dlameter increased from 37 10 45). The revised design is required,

Sensitivity testing ol unegual lanc use has been stated i Appendix Q (section 8.36) to have been
undertaien but the results ave not included and are required.

Arvup Response: Figure 7.15 included in‘TA Rev A hus measurements which are consistent with
entry width of 8.66 and ICD of 45m. Table 1 presents the results of sensitivity testing on the
Cardiff Rd E arm of the junction comparing the proposed tmprovernent to the roundabout and the
results for a single lane with the heaviest turning volume in the PM 2020 development scenario,
The results indicate that the capacity of the roundabout is more balanced through the use of
ncreased enlry widths with improved capacity on the Gladstone Bridge arm.

Table 1: Sensitivity testing of entry width variutior at Flondd Y MileniwnvGladstone Bridge

__RIC Queue {veh)
Proposed | Single lane | [roposed | Single lane
Ffordd Y Mileniwm E 0.864 0.804 4.0 6.1
_Ffordd Y Mileniwm W 0.563 0.512 I [.3
Gladstone Bridge 0.777 0.942 10.9 34 |

Audit Rel 2.7.4: The Highway Authority will have concerns af locations whese nil detriment
camot be achieved. The previous proposals for Biglis Roundabout had a ‘medest itpact on the
operational efficiency’ (Section 7.6.3 of the August 2009 TA). There is however, a large area
defined as *Highway land’ which is outside the adopted higliway area. Options should be
considered to improve this junetion within the land avaitable

Also, at Palmerston Road/Cardiff Road Signals. there is a Jatge area to the north of Cardiff Road
in the Council’s controt and a large area to the sauth in privale ownership, What improvements
could be considered at this focation should the land to the south be acquired?

Arup Response: It was at the councils request that a wider range of junction improvements wase
not proposed in the TA Rev A and thus proposals for Biglis roundabout were remmoved from
revision A of the TA,

Atthe Patimerston Road junction the consortiuny are unable to commit 1o providing solutions
requiring third party land. The previously available information on land awnership was restricted
to areas of highway land, solutions using land to the north of Cardiff Road in council control
could be considered but it is suggested that use of land 1o the south would result in a superior
solution.

Audit Ref 2,7.6: Table C highlights that in 2020, the vear in which the developiment is completed,
three proposed internal junctions (i / v/ viii) have RFCs in excess of the practical capacity.

Arup Response: The internal junctions will al} remain within theoretical capacity and are only
forecast to have RFC in excess of practical capacity during the PM peak hour, The analysis has
not included consideration of signal technologies such as vehicle actuation or MOV A. Elsewhere
such technologies have been proven to improve the operation of signalised junctions, It is
considered that designing these junctions to provide plentiful capacity in a future year for limited
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peak periods would require additional fanes al the junctions and compromise the urban nature and
discourage sustainable transport around the develapment.

2.8 Audit Appendix A ~ Signalised junctions

Appendix A of the Revision A audit vaised a number of technical points wn refation (o the
modelling of signalised junctions. This seclion responds to the points raised which are referenced
at the start of each section. the bold lexi relates (o the queried areas of the model, Where
appropriate minor alterations have been made to the junction models, Results for these revised
models are incluwcded as appendices A-F.

2.8.1.1 Audit Ref App A, 8.11: Marrie Harrier

Arup has revisited the site following implementation of the Merrie Flarrier Jjunction improvements
and aliered the Linsig model accordingly to more closely replicate the conditions. The bwo
sections of the junction now run on a split stream controller to allow betier coordination,
phasing/staging has been changed accordingly. The revised medel outpul is included as Appendix
A

Pedestrian crossing on Barry Road east, site observations show there is little aclivity at the
pedestrian crossing during the peak periods. It is thus considered that its omission would have
minimal effect on capacity.

FPhase D Yeft turn into Penlan Road, this has now been modelled with a signal as on site, but
thete is an effective green throughout the cycle with a left wrn fifter. Left turning traffic advances
to a junction at which it gives way 1o the right turners from Barry Road. In combination this
arrangement effectively vuns as a give way.

Phase L right into Redlands Road, altered to run s a give way with a demand dependant stage
for the indicative right acrow, the indicative right only runs appiroximately every fourth cycle so
has been omitted from the model.

Andrews Road, is 2 bus only anm off Mervie Harrier junction. The stage is demand dependant
and only called when a bus is present. As a result of the relatively low number of bus movements
this link been omitted from the model.

Phase H left turn info Redlands Road, the movement is nol modelled to expericnce congestion,
the phase has been revised to operate a5 a lefi turn filter in an additional stage. This change has a
nominal effect.

Tourism Scenario, has been modelled with and without develonment in the PM peak.
p I

Linl 572, left turn inte Redlands road (Link 5/1) is a fare with a 6 PCU capacity fed by link 5/2.
With development in 2020 link /2 queues and block vehicles from entering the left turn flare but
veleases at the start of the green stage allowing (ull saturation of both Link 5/1 and 5/2.

[nternal Links, during some scenarios the internal links have 2 mean max queve (MMQ) above
the phiysical storage but have ar end of red queue within storage capacity. As a test quene limiters
were applied to the internal links this test forced the mean max queues down and increased the
RFC of the feeding arms. Tn realily when the internal link starts to empty the feeding arm adds to
the back of the queue generating a rolling queuce that fully depletes before the stage closes down
as shown in Figure 1.
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Figure {: Queue depletion pattern on Merric Hartier junction link

Figure | shows the back of quetie building while the front of the queue is reieased, The queue
hecomes fully depleted before the next red stage commences.

2.8.1.2 Audit Ref App A, 8.12: Murch Crossroads

Revisions to the model have been made in light of audit comments, Appendix B includes the
revised results set.

Geometry, lefi turn into Murch Road south (Link 1/1) has been set to 8m radius and left tumn into
Cardiff Road east has been set o & 10m radius.

Cycle Times, during site observations complex staging witli demund dependant stages and large
fuctuation in cycle times. It is therefore considered reasonable to allow Linsig to pptimise the
cycle time as a flat profile.

Queue Lengths, the queve on CardilT Road eastbound/westbound is a rolling queue that fully
releases within their green phase,

Over Capacity, the junction operates over capacity in the base situation and as outlined in section
7.6 of the TA no remedial measures are proposed in relation 1o the Waterfront Bairy scenario.

2.8.2 Audit Ref App A, 8.16: Palmerston Raoad/Cardiff Road

Revisions to the mode] have been made in light of audit comments, Appendix C includes the
revised results set,

Saturation flows, the saturations Nows have been based on a report issued by TRL *The
prediction of saturation flows for road junctions eontrolled by truffic signals’ repoirt (RR67) which
has been adopted as a vecognised method o determine saturation flows at signalised junctions.
The note was produced in 1986 and it could be argued that as a result of increased driver
familiarity with traffic signals an increase in saturation flows above that Iaid out in RR67 could be
justified. RRG7 is based on road geometry and is supported directly in the Linsig modetiing
soltware as well as other standard transport guidance and modelling software,

While it is important not to overestimiate the capacity of a junction underestimating the capacity
could result in an over engineered design for a one hour peak that is inappropriate for the level of
demand and its location,

Proposed junction, as discussed in section 7.6 of the TA Rev A the junction operates over
capacity in the cxisting situation. Due o the avatlable Highway land it has not been possible to
propose an improved solution.
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Indicative right into Palmerston Road, has now heen modelled as an indicative right. This
indicative right is a demand actuated stage that is double cycled in the AM peak, This has only a
nominal improvement effect to the junction capacity resuits.

Over eapacity, the junction does currently have capacity issues but as outlined in section 160l
the TA no improvements are proposed in the TA Rev A for te with developinent scenarto.

2.8.2 Audit Ref App A, 8.18: Hood Road/Broad Street

Revisions to the model have been made in light of audit comments: Appendix I3 includes the
revised resuits set,

Opposed right turns, The right turn from Island Road north and [Hood Road south have now
been modelled with give way parameters. Because of the tow demand and opposing Mow this has
a negligible effect,

Combined link 4/1 and 4/2, Broad Streat west is a one lane approach (link 4/1 with righl hand
flare (link 4/2), in order to accurately modet the viglit hand flare in Linsig the option ‘short lune
with lane on left” needs to be selected. This allows Linsig to determine the usage of the flare
which could be fimited by the hlucking back of the vehicles in (he long Fane. it is not possible to
separate the queues for analysis purposes between the {lare and the straight ahead queue.

Queue blocking back, there may be some cases in which fraffic blocks vehicles entering acljacent
flares or adjacent lanes however these effects are considered by the madelling software when
calculating overall queue lengths.

284 Audit Ref App A, 8.29: Harbour Road/Station Approach Road

Revisions to the madel have been made i light of audit comments, Appendix E includes the
revised results sel.

Pedestrian Phases, the pedestrian crossings at Station Road and Pagel Road have been staggered
and therefore can be run during the other stages without affecting green tunes. For this reason
they have been omitted from the Linsig analysis.

Right turn coefficient, the right turn coefficient into Plymouth Road has now been updated,

Right turn stacking, the right wrn storage into Plymouth Road has been reduced to one blecking
PCLL

Tourism Scenario, it is accepted that the junction will be over capacity during the peak of
tourism,

Internal Quene Length, the iniernal storage between junctions fills and dissipates within each
cyele. If demand fluctuates trom this level there is still capacity within the junctions to balance
the queves.

Only covers 2020 with development and developnient plus tourism, the junction
improvements are part uf development and are therefore not assessed in the 2008 base year.

Saturation flows, as 8.16.

2.8.5 Audit Ref App A, 8,38: South Quay Junctian {junction viii)
Saturation flows, as 8.16.

Ounly covers 2020 with development, the junction is part of the development and is therefore
only assessed nol assessed for the 2008 base year.

Combined link {/1 and (/2, the southbound through road from the supermarket is a one lane
approach (link 1/1) with right hand flare (link 4/2) in order to accurately model the right hand
flare in Linsig the option ‘short lane with lane on left* needs 1o be selected. This allows Linsig to
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determine the usage of the flare caused by the blocking back of the vehicles in the long lane. The
quedes between the Nare and the straight ahead queue cannot be separated.

On the limit of capacity 2820 PM, agreed, in order 1o add further significant capacity a step
change would be required to the design, this would result in an over-engineered design tor 4 one
howr peak that 1s inappropriate for the level of demand and its location for the rest of the day.

Right turning movements, this is one of the key junctions along the spine road, appreaching the
Junction e carriageway {laves Lo three lanes on the northera arm the rigin tirners have been set
1o run during their own stage which allows the legs of the pedestrian staggers to run and therefore
keeping the stages 1o minintuin.

Whilst it is agreed that the opposed right wrn stage is a departure from standards there are a
number of junctions using such phasing in the swrrounding area. This solution offers benefits in
terms of space required for the junction, capacity and vehicular detay. The acceptability of
implementing such phasing lies with the Vate of Glamorgan.

2.8.8 Audit Ref App A, 8.39: Central West Pond Junction {junction v)

Pedestrian intergreens, ihis is a compact junction with short staggered pedestrian crossings
which onily require shust intergreens,
Saturation flows, as 8.16.

Only covers 2020 with development, the junction is part of the development and is therefore
only assessed for 2020 base plus development traffic,

Combined links 1/2 & 1/3,2/1 & 2/2 and 3/1 & 3/2, as previously stated it is not possible to
separaie the queue lengths on links.
287 Audit Ref App A, B.40: Interna! Northern Junctian (junction i}

Pedestrian Intergreens, this is a compact junction with short staggered pedestrian crossing
which only require short intergreens.

Right turning mavements, As 8.38. As modelled the dedicated right turit movements run at the
same as a pedestrian phase. o ordet 10 run the right tum as an indicative phase an additional stage
would required or an all red pedestrian stage that would push the junction over capacity.

Saturation flows, as 8.16.

Only covers 2020 with development, the junction is part ol the development and is therefare
only assessed for 2020 base pius development traffic.

288 Summary of effects of revisions to signalised junctions

Tables 2 and 3 provide a comparison of the capacity results between those models presented in
the Transport Assessment Rev A (Arup, June 2010) and revised models following the changes
made according to audit comnients (Capita Symonds, August 2010),

The changes have had the effect of minor improvements to capacity at Merrie Harcier and at the
Palmersion Road junction in the 2008 AM period. At other junctions the alterations have had no
significant effect on capacity; it is thevefore considerad that the previously presented results are
representative and that the comments raised in the most recent audit are minor in nature.

Shrap FOAS
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2.9 Chapter 8: Parking Assessment

Audit Ref 2.8.4: The lack of an agreed parking provision for eyelists is of concern. With the
predicted vehicular congestion on the adjacent road network highlight, the sustainability of the
site is key. With significant differences between the standards, an agreed provision should be part
of the planning process,

Arup Response: The consortium are awaiting clarification of which standard is required from the
Vale of Glamorgan Council. The Transport Assessment provides comparison of proposed parking
levels 1o & range of standards, it is considered that the location and sustainable objectives of the
site make the CSS standards appropriate. [t is also considered that in line with Manual for Streets
principles on-street spaces will form a key part of the parking strategy for Waterfront Bamry.

Actions: Vale of Glamorgan Council to clarify parking standards (car and cycle) to be applied 1o
the sitc and acceptability of currently proposed parking schedules, Tables 8.1. 8.2 and 8.3 of the
Transpott Assessment Rev A.

2.10 Chapter 9: Rail Assessment

Audit Ref 2.9.1: The previous audit noted that the proposed Defence Technicat College and
Aergspace Business Park at 5 Athan had not been taken into account. This is now mentioned in
Section 9.1.5, but not analysed in detail.

Arup Response: Demand generated by the Defence Technical College and Aerospace Business
Park at St Athan is remote from the Barty wratn stations which lie several kilometres to e south.
Itis considered that the express bus to Cardiff, due ta be imptemented by the Welsh Assembly
Government will offer a preferable transpoit service to Cardiff. Local fransport needs are likely (o
be shared between existing local bus services and the rail service. It is considered that more
detailed analysis is ot therefore required.

Audit Ref 2.9.2: Figure 9.3 highlights capacity on the 07:56 train from Batey. Maximum capacity
ranges from 280-300 with occupancy recorded at 245 approx. Table 6.11 identified a
predicted 121 residents departing by public transport in the AM peak. Based on the public
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Lransport times comparison in section 10.1.1, most conmuters to Cardift will use e train.
Although here are alternative trains in the AM peak., the one service highlighted had spare
capacity of only 35 to 56.

Arup Response: Itis agreed that the most attractive form of public transport 1o Cardiff is likely
to be by the train services with a service frequency of 15 minutes throughout the day. The agreed
aravity mode! (Table 6.12) suggests that aroond 29% of trips are to Cardiff in the AM peak
petiod. therefore if 100% of public transport users to Cardift used rail this would result 0 20% of
{21 public transport trips which is 35 rips. This number of trips could be accommodated on the
single peak train service. In reality use is likely to be more evenly spread over the alternative
services distributed across the peak hour with some destinations better served by bus.
Improvements in service ave also likely should the level of demand increase 10 a commercially
viable level.

211 Chapter 10: Bus Assessment

Audit Ref 2,10.3: Cardiff Bus has taken the view that adequate capacity and frequency would
remain at these stops. At minimum, the services remaining will be one every 30 minutes.

Arup response: Many stops are served by more ihan one service and therefore many of the siops
will retain a service frequency greater than 30 minutes,

Audit Ref 2.10.4: A patronage survey of route 95 has been undenaken fo determine spare
capacity. It indicates that there is adequate spare seated capacity o enable a diversion of the route
through the development site. The 95 service operating every 20 minutes, with provision for 30
seating and 15 standing, is likely to be sufficient to accommodate the predicted peak of 97
departures in the AM. However, is this frequency suflicient (o encourage the sustainability the site
requires with the predicted congestion on the adjacent highway network?

Arup Respense: The performance and patronage of the service will be monitored as part of tha
Travel Plan monitoring by both the consortium and the Vale of Glamorgan Council.

212 Chapter 11: Walking and Cycling Assessment

Audit Ref 2.11.3: Access to Bairy Railway Station is key to the development, as the rajlway
provides a quick, frequent and sustainable commuting route ¢ Cardiff for the potential residents
of the developiment. The failure to have a direct link from the proposed residential area 1o the
railway stalion is 4 major concem especially as tha sustatnability of (he site is crucial. Have all
alternatives been assessed e.g. provision of a pedestrian crossing over the steam railway been
reviewed with operation only in the non tourist season?

Arup Response: All options for improving this link lave been considered by the consortium. The
Vale ot Glamorgan Ceuncil is not willing to fily suppart level crassing. Arup were
commissioned 1o investigate options for crossing the steam railway lines and noted
implementation of fevel crossings in similar situations elsewhere. During a site visit with the Vale
of Glameorgan and Cambrian railways objections were raised to a level crossing. Cambrian
trausport stated they would object to such a proposal. Tt is considered that a crossing would be of
significant benefit to a significant number of daily users but that a stepped alternative would he
costly and lack the directness and benefits of 1 level crossing. If a fevel crossing cannol be
achieved consideration will be given to altering the masterplan at the detailed design stage 1o
improve the route to Barry railway station,

Audit Ref 2.11.4: The quality/extent of the proposed improvements is of concern £.¢. cosmetic
impravements to underpasses.

Arup Response; The proposals tor five sustainable links arc comprehensive and improve
connectivily between the site and a variety of key destinations. The majority of the routes are pre-
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existing and essenlial infrastructure is in place. Recent inspection of mlerpasses indicated that
fighting and drainage were in good order. It is considered that cosmetic improvements are

importaint for making rovtes attractive (o a vange of users Tor whom personal securily is a major
consideration. Improvements to surfacing will also be key for the elderly or mobility impaired.

213 Chapter 12: Other Travel Considerations
No audit comments raised requiring response. Chapter agreed.

2.14 Chapter 13: Qutiine Travel Plan
Audit Ref 2.13.1: The previovs audit noted quantitative modal split targets had not been
identified in the outtine travel plan. Quantified modal split targets of 63% car, 35% walking, 8%
bus and 3% cycle are now specified. These targets, however, sumto | 11%
Arup Response: Typographical ervor. Correct split is 65/27/6/2 which is directly related to the
resultant trip generation split presented in section 6.2.7 al the TA Rev A,

215 Chapter 14: Recommendations and Summary
No audit comments raised requiring response. Chapter agreed.

3 SUMMARY
The audil indicates that with the exception of minor typograplical ervers chapters -6, 12 and 13
of the Waterfront Barry Transport Assessment Revision A are now agreed. This technical note
provides a respanse 1o points raised in relation 1o chapters 7-11 of the Transport Assessment.
Itis notable that a large number of points have been raised in relation to the capacity modelling
work undertaken but that revision of the models in line with a number of these points have led to
only a very marginal change in results at two junctions where available capacity has improved,
The consortium requires clarification from the Vale of CGlamorgan Council on the parking
standards to be applied to the site and the acceptability of implementing of sugpested signal
phasing.
ttis therefore considered that the overall findings and eenclusions of the Water (ront Bairy
Transport Assessment Rev A remain valid.
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19 May 2011

Dear Yvonne,

Barry Waterfront
Response to Vale of Glamorgan Council Highways Comments

We have reviewed the recent comments {rom the Vale of Glamorgan Counci) Highways
department and consider it to be unfortunate that this response has taken so long to be
forthcoming and that a number of the poinis put forward contradict statements previously
tmade on the trip rates in the original Transport Assessment (dated August 2009) which
considered a more sustainable mode share for travel to and from the site.

With regard to the potints raised for refusal the following comments are raised:

1. The proposed development will create traffic hazards and congestion to the detriment
of highway safety

Whilst it is accepted that if the Council take no action to mitigate current and background
growth related traffic issues the development would add to congestion these current and
background growth situations are not the responsibility of the consortium. The consortium
has put forward a significant 5106 offer for mitigation works related to development traffic.
The council has put forward no evidence to substantiate any “detriment to highway safety’.
Tn the case of increased congestion it is likely traffic will move more stowly but any claim
that this will lead to safety issues should be justified.

2. The Barry Waterfront Site is in a prime location close to good existing public
transport facilities and public attractions. The development as proposed fails to
demonstrate that it will deliver adequate sustainable travel opportunities and
Jacilities for all modes of transport as outlined in the Approved Barry Waterfront
Principles Document (July 2009)

The Transport Assessment covers all modes of transport to the site in significant detail and

proposes a commercially viable diverston to an existing frequent bus service. Connections

and associated rmprovements to a number of key destinations (including all three nearby
railway stations) are proposed. The prime location of the site, its mixed use nature, the
connections to the transport facilities, committed improvements to the railway service and
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TIMESCALE & ASSUMPTIONS

Timescale (Duration in manths}

Project commences

Phase 1

Stage Name Duration  SlartDate  End Date Anchored To Aligned  Offset
Phase Start

Phase End

Phase Length

Project Length

Assumptions

Expenditure
Professional Fees are based on Construction
Purchaser's Costs are based on Gross Capitaiisation
Purchaser's Costs Deducted from Sale (Not added to Cost)
Sales Fees are based on Net Capitalisation
Sales Fees Added to Cost (Not dedugted from Sale)

Receipts
Show tenant's true income stream
Offset income against development costs
Rent payment cycle
Apply rent payment cycle to ail tenants
Renewal Void and Rent Free apply to first renewal only
Growth starts from ease start date
Deduct Ground Renl from Stepped Rent,

initial Yield Valuation Method

Default Capitalisation Yield

Apply Default Capitalisation ta All Tenants

Default stage for Sale Date

Align end of income stream to Sale Date

Apply align end of income stream o all tenants

When the Capitaf Value is modifisd in the cash flow
Valuation Tables are

Deduct Post-5ale TI Costs & Lease Comm, from Cap. Value
Rent Free method

Finance
Financing Method
Interest Compounding Period
interest Charging Periad
Nominai rates of interest used
Calculate interest on Payments/Receipts in final period
Include interast and Finance Fees in iIRR Calculations
Aulomatic Inter-account transfars
Manua! Finance Rate for Profit Erosion

Calculation
Site Payments
Other Paymenis
Negative Land
Receipts

initial IRR Guess Rate
Minimum IRR
Maximum JRR

File: {Unlitled]
ARGUS Develaper Version: 5.00.005




TIMESCALE & ASSUMPTIONS

Assumptions

Manual Discount Rate
IRR Talerance

Letting and Rent Review Fees are caleulated on
Development Yield and Rent Caver are calcuiated on
include Tenants with no Capitai Vailue

Include Turnover Rent

Net of Non-Recoverable costs

Net of Ground Rent deductions

Net of Rent Additions/Costs

Leasing Commissions are calculated

Value Added Tax
Global VAT Rate
Global Recovery Rate
Recovary Cycle every
1st Recovery Month
VAT Caleulations in Cash Flow

Residual
Land Cost Mode

Distribution
Construction Payments are paid an
Sales Receipts are paid on
Sales Depasits are paid on
Interest Sets
Interest Set 4

Debit Rate Credit Rate Montits

Loan Set 1

Cebit Rata Credit Rate Menths

Inflation and Growth
Growth Sets
Growth Set 1
inflation/Growth for this set is calcutated in arrears

This set is not stepped

Rate Months Start Date

Start Date

Start Date

File: [Untitled)
ARGLIS Daveloper Version: 5 00.005

Date;



TIMESCALE & ASSUMPTIONS

Assumptions
Inflation Sets
Inflation Set 1
inflation/Growth for this set is calculated in arrears
This set is not stepped

Rate Months Start Date

Fite: [Untitied)
ARGUS Developer Version: 5.00.005 Date:
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APPRAISAL SUMMARY

Summary Appraisal for Phase 1
REVENUE
OUTLAY
TOTAL COSTS
PRORIT
Performance Measures
Profit on Cost%
Profit on GDV%
Profit on NDV%

IRR

Profit Erosion (finance rate }

File: [Untitled)
ARGUS Developer Version: 5.00.005

Date:
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DETAILED CASH FLOW,

Detalled Cash flow Phase 1 Page A 1
001; ooz 063 004; 005:

MonthiyB/F ] 0 o u ¢
Unit Information

Period Total Before Finance 0 0 0 i} 0
Debit Rate 0.000 0.000 0.000 0.000 0.000
Credit Rata 0.000 0.000 C.000 0.000 0.000
Finance Costs (Alt Sets) D 0 0 0 0
Period Total After Flnance 0 1} 0 0 ¢
Cumulative Total C/f Menthly 0 0 o 0 o]

File: [Untitled]
Report Date:

ARGUS Devaloper Version: 5.80.000



DETAILED CASH FLOW|

Detailed Cash flow Phase 1 Page A 2
006, 007 008: 00g:’ o o1t 012;
] o v 0 U g o
0 0 o g 1] 0 0
0.000 £.000 0.000 0.000 0.000 0.000 0.000
0.000 D.0c0 0.000 0.000 0.000 G.000 0.000
0 4] 0 0 a 0 o
0 ¢ o 0 Q 1] 0
0 0 0 0 [ 0 0
File: [Untitleg]
Report Date:

ARGUS Developer Version: 5.00.000
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