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8.16 The potential for public transport services at West Portlethen appears broadly similar to that 

discussed for Schoolhill.  Travellers associated with both developments could potentially use and 

support new park and ride services at Findon and rail services to and from Portlethen.  

Scenario 3: Elsick 

8.17 With a site located further away from Aberdeen, the Elsick development is forecast to generate 

slightly longer journeys than that forecast for Scenarios 1 and 2.  Due to the development’s 

more rural location, it also generates slightly less public transport mode share than for 

Scenarios 1 and 2.  However, due to the scale of development, Elsick perhaps presents a better 

opportunity to encourage a higher level of self containment than the other development options 

– which if realised could potentially reduce the development-related impacts described here. 

8.18 As the majority of Elsick related traffic would access the A90 to the South of Charleston 

Interchange, the level of traffic travelling along this section of the A90 is forecast to be in 

excess of that currently experienced.  Therefore, there is a risk of this development impacting 

on the operation of the new AWPR Charleston Interchange.  The inclusion of a direct access 

point on the AWPR Fastlink reduces this risk though.  However, the section of the A90 between 

Findon Junction and Charleston would remain heavily trafficked. 

8.19 The Elsick Scenario would also provide a new grade-separated interchange at Bruntland Road, 

therefore reducing delays and mitigating the risk of further road traffic accidents at this 

location.  Similarly, upgrading the lower standard access points at Newtonhill would also reduce 

the difficulty in accessing the A90 further south. 

8.20 The potential for public transport services to Elsick reflects the opportunities discussed for both 

Schoolhill and West Portlethen.  As Elsick is located further from the planned Park and Ride site 

at Findon and Portlethen train station, it would require a slightly longer distance car journey to 

access these services.  However, due to the scale of development, Elsick may present better 

potential to support alterations to existing bus services and/or the development of new routes 

and priority measures. 

Scenario 4: Mill of Forest and Newtonleys 

8.21 With locations further south, it is perhaps unsurprising that the Stonehaven-related 

developments are forecast to generate the longest vehicle journeys and the highest Carbon 

emissions of the options considered.  However, despite the relatively rural location, the public 

transport mode share and increase in patronage levels associated with the Mill of Forest and 

Newtonleys developments are similar to that forecast for the other proposals. 

8.22 These developments, particularly Mill of Forest could be situated within walking distance of 

Stonehaven train station, encouraging use of existing services and potentially supporting the 

introduction of improved service patterns.  However, with seated capacity on some peak period 

train services already limited, a substantial increase in regional rail patronage could become 

constrained.  It is assumed that the operator would respond to pressures of this nature in the 

medium term. 

8.23 The introduction of these developments is anticipated to considerably increase traffic levels 

using the A90 to the West of Stonehaven.  However, as this section of the A90 is relatively 

uncongested at present, the network is anticipated to cope with this additional pressure without 
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significantly affecting strategic journeys times – a point illustrated by the Stonehaven Scenario 

producing the least time lost due to congestion of all development options.  However, at peak 

times, accessing the A90 from lower quality access points may become more difficult with the 

introduction of this scenario. 

8.24 The introduction of the AWPR Fastlink would provide a high quality route for Stonehaven 

residents to travel to the North and West of Aberdeen, whereas a higher proportion of traffic 

associated with alternative development Scenarios are likely to travel via the potentially 

pressurised junctions at Charleston and/or the Bridge of Dee. 

8.25 However, the significant increase in traffic anticipated to travel via the Fastlink interchange at 

Stonehaven is in excess of that predicted in previous studies, and this could therefore 

potentially impact on the operation of this strategic location.  

Common Themes 

8.26 As all development proposals are generally located within the same strategic corridor and are of 

a similar scale, there are a number of common themes associated with each Scenario, these 

include: 

 congestion in the Bridge of Dee area is likely to continue, and the highest risk of 

increased delays is likely to be associated with Scenarios that include the Banchory 

Leggart development, where development traffic is concentrated in this area; 

 the level of traffic forecast between the Findon and Charleston interchanges is similar to 

that currently experienced.  Therefore, journey times through this area of the network 

may continue to come under pressure and there may be potential for impacting on the 

performance of the Charleston Interchange.  This risk is highest in relation to the Elsick 

development; 

 there is also some risk to the operation of the Fastlink interchange at Stonehaven, 

particularly relating to the Mill of Forest and Newtonleys development proposals; 

 the occupancy of rail services between Stonehaven and Aberdeen is forecast to remain 

close to or above seated capacity, potentially constraining the desire to further increase 

patronage along this route; and 

 although new developments may provide a sufficient level of public transport accessibility 

to central Aberdeen, it is unclear how areas in more peripheral locations (where 

significant amounts of development are also anticipated) could be reasonably accessed 

without access to a car.  Therefore, the ability for these proposals to work towards the 

vision of the RTS in the promotion of more sustainable modes may be limited, if further 

interventions or access options are not considered.  This risk could become particularly 

relevant, as with the introduction of the AWPR, areas around the periphery of Aberdeen 

would become quicker to access than parts of central Aberdeen. 
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New roundabout

New roundabout on A90

 Figure 3.2 : ASAM Double A90 Access to Bachory/Leggart and ASAM AWPR Only 
 Images supplied by MVA 

3.2.4 The cordon matrices supplied from ASAM4 were factored by SIAS to peak period values using 
a factor calculated from observed data.  The AM peak hour to peak period factor used in this 
instance was 2.67. 

3.2.5 Due to the close correlation between the ASAM4 cordon zones and the S-Paramics zones SIAS 
derived the travel demand changes in absolute vehicles at O/D cell level. 

3.2.6 Traffic demand was supplied for forecast scenarios using a defined cordon from a full ASAM4 
demand model run (ASAM4 includes assumptions for modal share for each individual land use 
scenario).  The relevant scenario infrastructure was included in ASAM.  It should be noted that 
where the Banchory/Leggart development takes access west of Nigg Way, Nigg Way will 
included a bus gate, allowing no access for traffic to and from the A90.   

3.2.7 Table 3.2 demonstrates how the S-Paramics matrix totals change as a result of the growth 
changes determined via ASAM4. 
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Table 3.2 : ASAM4 Growth to S-Paramics Model 

 
Scenario Test ASAM Peak Hr Peak Hr Diff Peak Period Diff S-Paramics Pk Period Diff

Vehs Vehs Vehs Vehs Vehs

Base 6,293 - - 15,505

1 1 8,295 2,003 5,068 20,621 5,116
1 2 8,440 2,148 5,431 20,986 5,481

2 1 8,339 2,046 5,149 20,703 5,198
2 2 8,434 2,141 5,377 20,934 5,429

3 1 8,294 2,001 4,998 20,505 5,000
3 2 7,852 1,560 3,906 19,414 3,909

4 1 7,857 1,565 3,955 19,463 3,958
 

3.2.8 Table 3.2 demonstrates that the absolute growth determined in ASAM4 between each scenario 
is reflected well in the S-Paramics demands and provides a general check that the process has 
been robust. 

3.2.9 MVA note that in ASAM the overall level of traffic entering/exiting the sub area in S1, Test 2 is 
slightly higher than that for S1, Test 1.  MVA’s interpretation from ASAM4 is that this is 
mostly associated with the traffic using the second new access road from Banchory/Leggart. 
MVA has also advised that the level of traffic travelling along the A90 South of Charleston 
changes as some traffic opts to access the A90 at the new Roundabout, rather than the 
interchange at Findon. 

3.3 2023 S-Paramics Models 

3.3.1 There are effectively three 2023 S-Paramics networks.  The following core networks were 
prepared ready for the various demand scenarios: 

A. Base + AWPR Charleston Interchange 

B. Base + AWPR Charleston Interchange + Nigg Way Roundabout 

C. Base + AWPR Charleston Interchange + Nigg Way Roundabout + 2nd Roundabout 
Access West of A90 

3.3.2 For the roundabout options providing access to the west of the A90 for the Banchory/Leggart 
development, a 40m ICD roundabout has been assumed with two lane entries on all arms and 
two circulating lanes.  This would be a similar configuration to existing dual carriageway 
roundabouts in Aberdeenshire on the A96 at Inverurie. 

3.3.3 The assumption of roundabouts for this testing is simply to enable the networks to perform and 
undertake the initial assessment required for this study, a more detailed assessment will be 
required to confirm the optimum junction type and arrangement. 

3.3.4 Table 3.3 demonstrates where each network description has been used in each of the seven 
forecast demand scenarios. 
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Table 3.3 : S-Paramics Networks and Demand Scenarios  

 
Ref Scenario Test S-Paramics Network Label

1 Observed Data n/a n/a

2 Base Base Base

3 1 1 B 3_S1T1
4 1 2 C 4_S1T2

5 2 1 B 5_S2T1
6 2 2 C 6_S2T2

7 3 1 A 7_S3T1
8 3 2 A 8_S3T2

9 4 1 A 9_S4T1

 

3.4 S-Paramics Sensitivity on Test S2T2 

3.4.1 During initial testing, it was clear that scenarios with Banchory/Leggart, while showing traffic 
operating on the A90, had significant volumes of traffic unreleased in the S-Paramics zones to 
the west of the A90 exiting from the Banchory/Leggart site.  A sensitivity test was undertaken 
to identify the potential impact of re-routeing between the access junctions and also Findon 
Interchange. 

3.4.2 The sensitivity test was conducted on the highest demand test, Test 6_S2T2.  The model was 
coded to permit movements via Findon to and from the Banchory/Leggart site.  In S-Paramics, 
in order to introduce route choice, the ‘Feedback’ routeing algorithm was permitted at 2min 
intervals, a feedback co-efficient of 0.8 was used with a generalised cost based only on time. 
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3.4.3 The network code for the original Test 6_S2T2 is illustrated in Figure 3.3. 
  
 N

A90 Comparative Study
S-Paramics ST2T Model and Zones

2km0

Modelled link

Zone boundary

 Figure 3.3 : S-Paramics Network Description Test 6_S2T2 

3.4.4 Figure 3.3 illustrates that there is no route choice to the west of the A90 between either access 
junctions or indeed the Findon Interchange. 
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3.4.5 This sensitivity test is labeled as Test 6c_S2T2 and the modelled network is illustrated in Figure 
3.4. 

  
 N

A90 Comparative Study
S-Paramics ST2Tc Model and Zones

2km0

Modelled link

Zone boundary

 Figure 3.4 : S-Paramics Network Description Test 6c_S2T2 

3.4.6 Figure 3.4 illustrates that route choice has been coded coarsely to permit vehicles seeking access 
and egress at the Banchory/Leggart site via either of the two roundabout junctions or indeed the 
Findon Interchange. 

3.4.7 No detailed plan for the Banchory/Leggart site was made available for this testing and, as such, 
it is difficult to determine the central loading points for the main trip generators/attractors within 
the site.  For the purpose of undertaking the sensitivity test, a point approximately mid-way 
between Bridge of Dee and Findon Interchange has been assumed.  Once specific loading points 
are identified, this will alter the relative attractiveness of the final access arrangements. 

3.4.8 The connections have been coded as a theoretical exercise to permit the Banchory/Leggart 
zones to load with the route choice algorithms informing the junction choice at which vehicles 
will join the A90.  Figure 3.4 illustrates these connections and demonstrate that they have not 
been subject to any detailed design. 

3.4.9 No assessment of the capacity of the Findon Interchange has been made during this series of 
tests. 
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4 S-PARAMICS MODEL RESULTS 

4.1 Introduction 

4.1.1 Each scenario was run 6 times in S-Paramics with average statistics compiled for the A90 
northbound queue length, the A90 northbound journey time, key traffic flows and total queueing  
in the study area. 

4.2 A90 Northbound Queue Length Comparisons between Charleston and Bridge of Dee 

4.2.1 Figure 4.1 shows average queue length results which have been extracted from the models via 
the Data Analysis Tool (DAT). 
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 Figure 4.1 : S-Paramics A90 Northbound Queue Length Comparisons 

4.2.2 Figure 4.1 shows that the Scenario 3 and Scenario 4 queues are considerably longer than the 
other Scenarios and considerably longer than existing observed conditions.  Charleston 
interchange is around 2.5 to 3.0km from Bridge of Dee and the results indicate that the queues 
could impact on the operation of the future AWPR junction. 

4.2.3 Scenarios 1 and 2 show similar maximum levels of queue to the base scenario but that the queue 
occurs earlier and dissipates later.  The flattening of the graphs demonstrates where the queue 
from Bridge of Dee gets back to the Nigg Way junction and vehicles begin to queue back into 
the Banchory/Leggart site due to the main A90 northbound being the priority movement. 

4.2.4 Observations of the models for Scenario 1 and Scenario 2 shows between 500 – 600 unreleased 
vehicles in the development site (west of A90 between Charleston and Bridge of Dee) in 
scenario S2T1 with a single access point and between 300 – 400 unreleased vehicles in scenario 
S2T2 with two access points.  There is no evidence of unreleased vehicles in any other scenario 
considered.  The scale of the queues back into the Banchory/Leggart site are significant. 

4.2.5 Scenario S2_T2c, the routeing sensitivity test, shows a slight increase in the queue on the A90 
but suggests that this queueing would remain similar to the existing base conditions.  It should 
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be noted that there are still queues developing into the Banchory/Leggart site and the A90 queue 
again occurs earlier and dissipates much later than the base. 

4.2.6 While the queue on the A90 in some scenarios extended as far as Charleston, no scenario 
modelled showed this queue to impact upon the performance of the future AWPR Charleston 
Interchange.  

4.3 Journey Time Comparisons 

4.3.1 Figure 4.2 shows average journey time results which have been extracted from the models via 
the Data Analysis Tool (DAT). 
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 Figure 4.2 : S-Paramics Journey Time Comparisons 

4.3.2 Figure 4.2 illustrates a similar pattern to the queue length results in that journey times are much 
longer for Scenario 3 and 4 tests, peaking at around 30min. 

4.3.3 Figure 4.2 demonstrates via the sensitivity test that, if routeing occurs from Banchory/Leggart to 
Findon due to delays on the new access roundabouts, the A90 journey times will increase above 
the base conditions, to a peak of 20min, though they are not at the same level as the Scenario 3 
and 4 results. 

4.4 Queue Cordon Comparisons 

4.4.1 Figure 4.3 shows average maximum in metres of vehicles queued within the whole modelled 
study area.  Results have been extracted from the models via the Data Analysis Tool (DAT) and 
do not take account for unreleased vehicles. 
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 Figure 4.3 : S-Paramics Total Study Area Queued Metres 

4.4.2 Figure 4.3 illustrates that, while Figure 4.1 shows less queueing for Scenarios 1 and 2 on the 
A90, the total queueing occurring within the study area within the Scenario 2 sensitivity test is 
similar to Scenarios 3 and 4.  This indicates that the cumulative distance of queue in the full 
study area is likely to remain similar between Scenarios 1, 2, 3 and 4 with Scenario’s 1 and 2 
affording additional stacking capacity into the site accesses. 

4.4.3 It should again be noted that the models for the Banchory/Leggart site in Scenarios 1 and 2, 
where re-routeing was not permitted, show around 500 – 600 unreleased vehicles in scenario 
S2T1 with a single access point and around 300 – 400 unreleased vehicles in scenario S2T2 
with two access points. 

4.5 Traffic Flow Comparisons 

4.5.1 Key traffic flows have been extracted from the models and compared in Table 4.1 for the peak 
hour and Table 4.2 for the peak period. 
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Table 4.1 : Peak Hour Traffic Flow Comparisons 

Location Direction Base 09 S1 T1 S1 T2 S2 T1 S2 T2 S2 T2 (c) S3 T1 S3 T2 S4 T1

A90 South of Bridge of Dee Northbound 1,261 1,235 1,254 1,216 1,228 1,248 1,136 1,128 1,107
A90 North of Nigg Way Northbound 1,386 1,373 1,409 1,332 1,327 1,414 1,215 1,244 1,199
A90 South of Nigg Way Northbound 1,473 1,195 1,198 1,187 1,157 1,271 1,293 1,345 1,289
A90 North of Charleston Northbound 1,472 1,193 1,124 1,183 1,215 1,205 1,512 1,544 1,498

A90 South of Bridge of Dee Southbound 1,052 1,002 984 995 1,005 1,001 980 919 926
A90 North of Nigg Way Southbound 949 926 932 920 919 921 860 814 798
A90 South of Nigg Way Southbound 972 794 773 773 765 702 959 912 886
A90 North of Charleston Southbound 970 790 878 771 946 816 955 911 883

A90 cutting movement at 
Bridge of Dee Westbound 502 435 424 442 433 431 534 542 544

07:30 - 08:30
Model Peak Hour

Count (vehs)

4.5.2 Table 4.1 shows that while the flows on the A90 northbound are generally higher in the 
Scenario 1 and Scenario 2 tests than in the Scenario 3 and 4 tests, the cutting movement across 
the A90 northbound at Bridge of Dee is much less because Leggart Terrace has limited access.  
This allows for more capacity on entry to the southern Bridge of Dee roundabout from the A90. 

4.5.3 It should also be noted that the values within Tables 4.1 to 4.4 provide stop line flows from the 
model.  The peak hour difference between Charleston and Nigg Way in the northbound 
direction for Scenarios 3 and 4 are down to the number of vehicles queued on the A90 between 
the two points. 

Table 4.2 : Peak Period Traffic Flow Comparisons 

Location Direction Base 09 S1 T1 S1 T2 S2 T1 S2 T2 S2 T2 (c) S3 T1 S3 T2 S4 T1

A90 South of Bridge of Dee Northbound 3,932 4,203 4,247 4,198 4,221 4,220 3,995 3,947 3,885
A90 North of Nigg Way Northbound 4,044 4,590 4,692 4,565 4,592 4,592 4,289 4,283 4,195
A90 South of Nigg Way Northbound 4,045 3,304 3,298 3,269 3,190 3,745 4,289 4,283 4,194
A90 North of Charleston Northbound 4,044 3,303 3,113 3,270 3,372 3,420 4,289 4,284 4,193

A90 South of Bridge of Dee Southbound 2,893 2,763 2,708 2,741 2,765 2,765 2,694 2,528 2,550
A90 North of Nigg Way Southbound 2,615 2,572 2,586 2,554 2,564 2,563 2,375 2,257 2,205
A90 South of Nigg Way Southbound 2,693 2,503 2,161 2,485 2,167 1,930 2,664 2,543 2,464
A90 North of Charleston Southbound 2,692 2,504 2,455 2,487 2,660 2,302 2,664 2,543 2,465

A90 cutting movement at 
Bridge of Dee Westbound 1,392 1,209 1,179 1,236 1,204 1,202 1,487 1,506 1,512

Model Peak Period
06:30 - 09:30
Count (vehs)

4.5.4 Table 4.2 also shows that while the flows on the A90 northbound are generally higher in the 
Scenario 1 and Scenario 2 tests than in the Scenario 3 and 4 tests, the cutting movement across 
the A90 northbound at Bridge of Dee is much less because Leggart Terrace has limited access. 

4.5.5 Turning movements at the Southern Bridge of Dee roundabout have been extracted from the 
models and compared in Table 4.3 for the peak hour and Table 4.4 for the peak period.  
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Table 4.3 : Peak Hour Key Turning Movement Summary 

 

Base 09 S1 T1 S1 T2 S2 T1 S2 T2 S2 T2 (c) S3 T1 S3 T2 S4 T1

GSR BoDee 357 392 382 399 390 388 370 371 375
Leggart Terrace 92 7 7 6 7 7 92 94 93
A90 364 412 428 415 415 413 384 373 353

A90 GSR 391 549 559 546 551 547 471 466 475
BoDee 857 676 681 661 669 693 654 651 620
Leggart Terrace 12 13 13 13 14 12 13 12 11

Leggart Terrace A90 59 15 15 15 16 16 43 39 42
GSR 172 2 2 2 2 2 146 146 152
BoDee 247 61 62 61 62 61 230 229 231

BoDee Leggart Terrace 53 39 38 37 39 38 73 77 78
A90 629 577 541 568 576 577 553 508 534
GSR 622 712 750 730 716 714 634 681 645

Leggart In 157 59 58 56 60 57 178 183 182
Out 478 78 79 78 80 79 419 414 425

Count (vehs)

Model Peak Hour
07:30 - 08:30

 
 

Table 4.4 : Peak Period Key Turning Movement Summary 

 

Base 09 S1 T1 S1 T2 S2 T1 S2 T2 S2 T2 (c) S3 T1 S3 T2 S4 T1

GSR BoDee 993 1,093 1,062 1,116 1,085 1,082 1,034 1,035 1,047
Leggart Terrace 256 18 18 17 18 18 254 266 260
A90 1,015 1,156 1,192 1,155 1,155 1,155 1,071 1,040 981

A90 GSR 1,243 1,827 1,831 1,835 1,845 1,844 1,674 1,648 1,691
BoDee 2,653 2,337 2,376 2,326 2,340 2,338 2,286 2,259 2,157
Leggart Terrace 37 41 39 41 42 39 40 39 36

Leggart Terrace A90 159 42 41 40 41 42 117 107 114
GSR 467 2 2 2 2 2 399 392 411
BoDee 676 167 169 169 168 166 626 632 635

BoDee Leggart Terrace 143 105 104 104 105 102 200 212 211
A90 1,723 1,568 1,478 1,545 1,572 1,571 1,507 1,382 1,458
GSR 1,692 1,942 2,038 1,986 1,951 1,948 1,728 1,858 1,758

Leggart In 436 164 161 162 165 159 494 517 507
Out 1,302 211 212 211 211 210 1,142 1,131 1,160

Count (vehs)

Model Peak Period
06:30 - 09:30

4.5.6 Table 4.3 and 4.4 provide further information on the changes in individual turning movements 
forecast for the Bridge of Dee southern roundabout. 

4.5.7 These figures demonstrate the change due to the limited access of Leggart Terrace in Scenarios 
1 and 2 compared to Scenarios 3 and 4 where full access is retained. 




