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Filename: Site Access Staggered Crossroads.j9 
Path: F:\Workfile\D118\Junctions Assessment\PFA Models 
Report generation date: 16/03/2018 15:13:37  

»2023 Baseline With Dev, AM Peak Hour 
»2023 Baseline With Dev, PM Peak Hour 
»2031 Baseline With Dev, AM Peak Hour 
»2031 Baseline With Dev, PM Peak Hour 

Summary of junction performance 
 

 
 

Junctions 9
PICADY 9 - Priority Intersection Module

Version: 9.0.2.5947  
© Copyright TRL Limited, 2017 

For sales and distribution information, program advice and maintenance, contact TRL: 
+44 (0)1344 770558     software@trl.co.uk     www.trlsoftware.co.uk

The users of this computer program for the solution of an engineering problem are in no way relieved of their responsibility for the correctness of the 
solution

  AM Peak Hour PM Peak Hour
  Queue (Veh) Delay (min) RFC LOS Queue (Veh) Delay (min) RFC LOS

  2023 Baseline With Dev
Stream B-ACD 0.3 0.35 0.24 C 0.2 0.36 0.14 C

Stream A-BCD 0.0 0.13 0.02 A 0.1 0.13 0.07 A

Stream D-ABC 0.1 0.19 0.12 B 0.1 0.19 0.07 B

Stream C-ABD 0.0 0.13 0.01 A 0.0 0.14 0.02 A

  2031 Baseline With Dev
Stream B-ACD 0.4 0.42 0.27 D 0.2 0.39 0.15 C

Stream A-BCD 0.1 0.14 0.06 A 0.2 0.16 0.19 A

Stream D-ABC 0.4 0.21 0.28 B 0.2 0.18 0.14 B

Stream C-ABD 0.0 0.14 0.01 A 0.0 0.15 0.02 A

Values shown are the highest values encountered over all time segments. Delay is the maximum value of average delay per arriving vehicle. 

File summary 

File Description 
Title (untitled)

Location  

Site number  

Date 16/03/2018

Version  

Status (new file)

Identifier  

Client  

Jobnumber  

Enumerator PFA\trafficteam

Description  
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Units 

Analysis Options 

Demand Set Summary 

Analysis Set Details 

Distance units Speed units Traffic units input Traffic units results Flow units Average delay units Total delay units Rate of delay units
m kph Veh Veh perHour min -Min perMin

Vehicle length 
(m)

Calculate Queue 
Percentiles

Calculate detailed 
queueing delay

Calculate residual 
capacity

RFC 
Threshold

Average Delay threshold 
(min)

Queue threshold 
(PCU)

5.75       0.85 0.60 20.00

ID Scenario name Time Period name Traffic profile type Start time (HH:mm) Finish time (HH:mm) Time segment length (min) Run automatically

D1 2023 Baseline With Dev AM Peak Hour ONE HOUR 07:45 09:15 15 ü

D2 2023 Baseline With Dev PM Peak Hour ONE HOUR 16:45 18:15 15 ü

D3 2031 Baseline With Dev AM Peak Hour ONE HOUR 07:45 09:15 15 ü

D4 2031 Baseline With Dev PM Peak Hour ONE HOUR 16:45 18:15 15 ü

ID Include in report Network flow scaling factor (%) Network capacity scaling factor (%)

A1 ü 100.000 100.000
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2023 Baseline With Dev, AM Peak Hour 
Data Errors and Warnings 
No errors or warnings 

Junction Network 

Junctions 

Junction Network Options 

Arms 

Arms 

Major Arm Geometry 

Geometries for Arm C are measured opposite Arm B. Geometries for Arm A (if relevant) are measured opposite Arm D. 

Minor Arm Geometry 

Slope / Intercept / Capacity 

Priority Intersection Slopes and Intercepts 

The slopes and intercepts shown above do NOT include any corrections or adjustments. 
Streams may be combined, in which case capacity will be adjusted. 
Values are shown for the first time segment only; they may differ for subsequent time segments. 

Junction Name Junction Type Major road direction Junction Delay (min) Junction LOS

1 untitled Right-Left Stagger Two-way 0.02 A

Driving side Lighting
Left Normal/unknown

Arm Name Description Arm type

A Grovehurst Road (North)   Major

B Great Grovehurst Farm   Minor

C Grovehurst Road (South)   Major

D Northwest Sittingbourne   Minor

Arm Width of carriageway 
(m)

Has kerbed central 
reserve

Has right turn 
bay

Width for right turn 
(m)

Visibility for right turn 
(m) Blocks? Blocking queue 

(PCU)

A 6.00   ü 3.00 120.0 ü 6.00

C 6.00   ü 3.00 100.0 ü 6.00

Arm Minor arm type Lane width (m) Visibility to left (m) Visibility to right (m)

B One lane 3.35 19 32

D One lane 3.85 33 23

Junction Stream Intercept
(Veh/hr)

Slope
for  
A-B

Slope
for  
A-C

Slope
for  
A-D

Slope
for  
B-A

Slope
for  
B-D

Slope
for  
C-A

Slope
for  
C-B

Slope
for  
C-D

Slope
for  
D-B

Slope
for  
D-C

1 A-D 699 - - - 0.271 0.271 0.271 - 0.271 - -

1 B-AD 517 0.094 0.238 - - - 0.150 0.340 0.150 0.094 0.238

1 B-C 667 0.102 0.258 - - - - - - 0.102 0.258

1 C-B 687 0.266 0.266 - - - - - - 0.266 0.266

1 D-A 693 - - - 0.268 0.106 0.268 - 0.106 - -

1 D-BC 542 0.157 0.157 0.357 0.250 0.099 0.250 - 0.099 - -
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Traffic Demand 

Demand Set Details 

 

Demand overview (Traffic) 

Origin-Destination Data 

Vehicle Mix 

Results 

Results Summary for whole modelled period 

 
 
 
 
 

ID Scenario name Time Period name Traffic profile type Start time (HH:mm) Finish time (HH:mm) Time segment length (min) Run automatically

D1 2023 Baseline With Dev AM Peak Hour ONE HOUR 07:45 09:15 15 ü

Vehicle mix varies over turn Vehicle mix varies over entry Vehicle mix source PCU Factor for a HV (PCU)

ü ü HV Percentages 2.00

Arm Linked arm Profile type Use O-D data Average Demand (Veh/hr) Scaling Factor (%)

A   ONE HOUR ü 739 100.000

B   ONE HOUR ü 48 100.000

C   ONE HOUR ü 699 100.000

D   ONE HOUR ü 41 100.000

Demand (Veh/hr) 
  To

From

   A   B   C   D 

 A  0 12 717 10

 B  38 0 10 0

 C  693 3 0 3

 D  32 0 9 0

Heavy Vehicle Percentages 
  To

From

   A   B   C   D 

 A  0 0 4 0

 B  0 0 0 0

 C  3 0 0 0

 D  0 0 0 0

Stream Max RFC Max delay (min) Max Queue (Veh) Max LOS Average Demand 
(Veh/hr)

Total Junction 
Arrivals (Veh)

B-ACD 0.24 0.35 0.3 C 44 66

A-BCD 0.02 0.13 0.0 A 9 14

A-B         11 17

A-C         658 987

D-ABC 0.12 0.19 0.1 B 38 56

C-ABD 0.01 0.13 0.0 A 3 4

C-D         3 4

C-A         636 954
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Main Results for each time segment 

07:45 - 08:00 

08:00 - 08:15 

08:15 - 08:30 

08:30 - 08:45 

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 36 9 328 0.110 36 0.0 0.1 0.205 B

A-BCD 8 2 545 0.014 7 0.0 0.0 0.112 A

A-B 9 2     9        

A-C 540 135     540        

D-ABC 31 8 464 0.067 31 0.0 0.1 0.138 A

C-ABD 2 0.56 533 0.004 2 0.0 0.0 0.113 A

C-D 2 0.56     2        

C-A 522 130     522        

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 43 11 285 0.151 43 0.1 0.2 0.247 B

A-BCD 9 2 515 0.017 9 0.0 0.0 0.118 A

A-B 11 3     11        

A-C 645 161     645        

D-ABC 37 9 423 0.087 37 0.1 0.1 0.155 A

C-ABD 3 0.67 503 0.005 3 0.0 0.0 0.120 A

C-D 3 0.67     3        

C-A 623 156     623        

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 53 13 225 0.235 52 0.2 0.3 0.347 C

A-BCD 11 3 474 0.023 11 0.0 0.0 0.130 A

A-B 13 3     13        

A-C 789 197     789        

D-ABC 45 11 363 0.124 45 0.1 0.1 0.189 B

C-ABD 3 0.83 462 0.007 3 0.0 0.0 0.131 A

C-D 3 0.83     3        

C-A 763 191     763        

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 53 13 225 0.235 53 0.3 0.3 0.349 C

A-BCD 11 3 474 0.023 11 0.0 0.0 0.130 A

A-B 13 3     13        

A-C 789 197     789        

D-ABC 45 11 363 0.125 45 0.1 0.1 0.189 B

C-ABD 3 0.83 462 0.007 3 0.0 0.0 0.131 A

C-D 3 0.83     3        

C-A 763 191     763        
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08:45 - 09:00 

09:00 - 09:15 

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 43 11 285 0.151 44 0.3 0.2 0.249 B

A-BCD 9 2 515 0.017 9 0.0 0.0 0.119 A

A-B 11 3     11        

A-C 645 161     645        

D-ABC 37 9 423 0.087 37 0.1 0.1 0.156 A

C-ABD 3 0.67 503 0.005 3 0.0 0.0 0.120 A

C-D 3 0.67     3        

C-A 623 156     623        

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 36 9 328 0.110 36 0.2 0.1 0.206 B

A-BCD 8 2 545 0.014 8 0.0 0.0 0.112 A

A-B 9 2     9        

A-C 540 135     540        

D-ABC 31 8 464 0.067 31 0.1 0.1 0.139 A

C-ABD 2 0.56 533 0.004 2 0.0 0.0 0.113 A

C-D 2 0.56     2        

C-A 522 130     522        
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2023 Baseline With Dev, PM Peak Hour 
Data Errors and Warnings 
No errors or warnings 

Junction Network 

Junctions 

Junction Network Options 

Traffic Demand 

Demand Set Details 

 

Demand overview (Traffic) 

Origin-Destination Data 

Vehicle Mix 

Junction Name Junction Type Major road direction Junction Delay (min) Junction LOS

1 untitled Right-Left Stagger Two-way 0.01 A

Driving side Lighting
Left Normal/unknown

ID Scenario name Time Period name Traffic profile type Start time (HH:mm) Finish time (HH:mm) Time segment length (min) Run automatically

D2 2023 Baseline With Dev PM Peak Hour ONE HOUR 16:45 18:15 15 ü

Vehicle mix varies over turn Vehicle mix varies over entry Vehicle mix source PCU Factor for a HV (PCU)

ü ü HV Percentages 2.00

Arm Linked arm Profile type Use O-D data Average Demand (Veh/hr) Scaling Factor (%)

A   ONE HOUR ü 900 100.000

B   ONE HOUR ü 24 100.000

C   ONE HOUR ü 701 100.000

D   ONE HOUR ü 21 100.000

Demand (Veh/hr) 
  To

From

   A   B   C   D 

 A  0 35 836 29

 B  19 0 5 0

 C  684 9 0 8

 D  16 0 5 0

Heavy Vehicle Percentages 
  To

From

   A   B   C   D 

 A  0 0 1 0

 B  0 0 0 0

 C  2 0 0 0

 D  0 0 0 0
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Results 

Results Summary for whole modelled period 

 
 
 
 
 
Main Results for each time segment 

16:45 - 17:00 

17:00 - 17:15 

17:15 - 17:30 

Stream Max RFC Max delay (min) Max Queue (Veh) Max LOS Average Demand 
(Veh/hr)

Total Junction 
Arrivals (Veh)

B-ACD 0.14 0.36 0.2 C 22 33

A-BCD 0.07 0.13 0.1 A 27 40

A-B         32 48

A-C         767 1151

D-ABC 0.07 0.19 0.1 B 19 29

C-ABD 0.02 0.14 0.0 A 8 12

C-D         7 11

C-A         628 941

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 18 5 309 0.059 18 0.0 0.1 0.206 B

A-BCD 22 5 552 0.040 22 0.0 0.0 0.113 A

A-B 26 7     26        

A-C 629 157     629        

D-ABC 16 4 455 0.035 16 0.0 0.0 0.137 A

C-ABD 7 2 510 0.013 7 0.0 0.0 0.119 A

C-D 6 2     6        

C-A 515 129     515        

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 22 5 262 0.082 21 0.1 0.1 0.250 B

A-BCD 26 7 523 0.050 26 0.0 0.1 0.121 A

A-B 31 8     31        

A-C 752 188     752        

D-ABC 19 5 411 0.046 19 0.0 0.0 0.153 A

C-ABD 8 2 475 0.017 8 0.0 0.0 0.128 A

C-D 7 2     7        

C-A 615 154     615        

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 26 7 195 0.135 26 0.1 0.2 0.354 C

A-BCD 32 8 483 0.066 32 0.1 0.1 0.133 A

A-B 39 10     39        

A-C 920 230     920        

D-ABC 23 6 344 0.067 23 0.0 0.1 0.187 B

C-ABD 10 2 428 0.023 10 0.0 0.0 0.144 A

C-D 9 2     9        

C-A 753 188     753        
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17:30 - 17:45 

17:45 - 18:00 

18:00 - 18:15 

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 26 7 195 0.135 26 0.2 0.2 0.356 C

A-BCD 32 8 483 0.066 32 0.1 0.1 0.133 A

A-B 39 10     39        

A-C 920 230     920        

D-ABC 23 6 344 0.067 23 0.1 0.1 0.187 B

C-ABD 10 2 428 0.023 10 0.0 0.0 0.144 A

C-D 9 2     9        

C-A 753 188     753        

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 22 5 262 0.082 22 0.2 0.1 0.251 C

A-BCD 26 7 523 0.050 26 0.1 0.1 0.121 A

A-B 31 8     31        

A-C 752 188     752        

D-ABC 19 5 411 0.046 19 0.1 0.0 0.153 A

C-ABD 8 2 475 0.017 8 0.0 0.0 0.128 A

C-D 7 2     7        

C-A 615 154     615        

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 18 5 309 0.059 18 0.1 0.1 0.207 B

A-BCD 22 5 552 0.040 22 0.1 0.0 0.113 A

A-B 26 7     26        

A-C 629 157     629        

D-ABC 16 4 455 0.035 16 0.0 0.0 0.137 A

C-ABD 7 2 510 0.013 7 0.0 0.0 0.119 A

C-D 6 2     6        

C-A 515 129     515        
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2031 Baseline With Dev, AM Peak Hour 
Data Errors and Warnings 
No errors or warnings 

Junction Network 

Junctions 

Junction Network Options 

Traffic Demand 

Demand Set Details 

 

Demand overview (Traffic) 

Origin-Destination Data 

Vehicle Mix 

Junction Name Junction Type Major road direction Junction Delay (min) Junction LOS

1 untitled Right-Left Stagger Two-way 0.03 A

Driving side Lighting
Left Normal/unknown

ID Scenario name Time Period name Traffic profile type Start time (HH:mm) Finish time (HH:mm) Time segment length (min) Run automatically

D3 2031 Baseline With Dev AM Peak Hour ONE HOUR 07:45 09:15 15 ü

Vehicle mix varies over turn Vehicle mix varies over entry Vehicle mix source PCU Factor for a HV (PCU)

ü ü HV Percentages 2.00

Arm Linked arm Profile type Use O-D data Average Demand (Veh/hr) Scaling Factor (%)

A   ONE HOUR ü 834 100.000

B   ONE HOUR ü 48 100.000

C   ONE HOUR ü 741 100.000

D   ONE HOUR ü 99 100.000

Demand (Veh/hr) 
  To

From

   A   B   C   D 

 A  0 12 795 27

 B  38 0 10 0

 C  735 3 0 3

 D  89 0 10 0

Heavy Vehicle Percentages 
  To

From

   A   B   C   D 

 A  0 0 4 0

 B  0 0 0 0

 C  3 0 0 0

 D  0 0 0 0
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Results 

Results Summary for whole modelled period 

 
 
 
 
 
Main Results for each time segment 

07:45 - 08:00 

08:00 - 08:15 

08:15 - 08:30 

Stream Max RFC Max delay (min) Max Queue (Veh) Max LOS Average Demand 
(Veh/hr)

Total Junction 
Arrivals (Veh)

B-ACD 0.27 0.42 0.4 D 44 66

A-BCD 0.06 0.14 0.1 A 25 37

A-B         11 17

A-C         730 1094

D-ABC 0.28 0.21 0.4 B 91 136

C-ABD 0.01 0.14 0.0 A 3 4

C-D         3 4

C-A         674 1012

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 36 9 308 0.117 36 0.0 0.1 0.220 B

A-BCD 20 5 537 0.038 20 0.0 0.0 0.116 A

A-B 9 2     9        

A-C 599 150     599        

D-ABC 75 19 489 0.152 74 0.0 0.2 0.144 A

C-ABD 2 0.56 517 0.004 2 0.0 0.0 0.117 A

C-D 2 0.56     2        

C-A 553 138     553        

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 43 11 261 0.165 43 0.1 0.2 0.275 C

A-BCD 24 6 505 0.048 24 0.0 0.1 0.125 A

A-B 11 3     11        

A-C 715 179     715        

D-ABC 89 22 450 0.198 89 0.2 0.2 0.166 A

C-ABD 3 0.67 484 0.006 3 0.0 0.0 0.125 A

C-D 3 0.67     3        

C-A 661 165     661        

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 53 13 194 0.272 52 0.2 0.4 0.420 D

A-BCD 30 7 461 0.064 30 0.1 0.1 0.139 A

A-B 13 3     13        

A-C 875 219     875        

D-ABC 109 27 389 0.280 108 0.2 0.4 0.213 B

C-ABD 3 0.83 438 0.008 3 0.0 0.0 0.138 A

C-D 3 0.83     3        

C-A 809 202     809        
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08:30 - 08:45 

08:45 - 09:00 

09:00 - 09:15 

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 53 13 194 0.272 53 0.4 0.4 0.424 D

A-BCD 30 7 461 0.064 30 0.1 0.1 0.139 A

A-B 13 3     13        

A-C 875 219     875        

D-ABC 109 27 389 0.280 109 0.4 0.4 0.214 B

C-ABD 3 0.83 438 0.008 3 0.0 0.0 0.138 A

C-D 3 0.83     3        

C-A 809 202     809        

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 43 11 261 0.165 44 0.4 0.2 0.277 C

A-BCD 24 6 505 0.048 24 0.1 0.1 0.125 A

A-B 11 3     11        

A-C 715 179     715        

D-ABC 89 22 449 0.198 90 0.4 0.3 0.167 B

C-ABD 3 0.67 484 0.006 3 0.0 0.0 0.125 A

C-D 3 0.67     3        

C-A 661 165     661        

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 36 9 308 0.117 36 0.2 0.1 0.221 B

A-BCD 20 5 536 0.038 20 0.1 0.0 0.116 A

A-B 9 2     9        

A-C 599 150     599        

D-ABC 75 19 489 0.152 75 0.3 0.2 0.145 A

C-ABD 2 0.56 517 0.004 2 0.0 0.0 0.117 A

C-D 2 0.56     2        

C-A 553 138     553        
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2031 Baseline With Dev, PM Peak Hour 
Data Errors and Warnings 
No errors or warnings 

Junction Network 

Junctions 

Junction Network Options 

Traffic Demand 

Demand Set Details 

 

Demand overview (Traffic) 

Origin-Destination Data 

Vehicle Mix 

Junction Name Junction Type Major road direction Junction Delay (min) Junction LOS

1 untitled Right-Left Stagger Two-way 0.02 A

Driving side Lighting
Left Normal/unknown

ID Scenario name Time Period name Traffic profile type Start time (HH:mm) Finish time (HH:mm) Time segment length (min) Run automatically

D4 2031 Baseline With Dev PM Peak Hour ONE HOUR 16:45 18:15 15 ü

Vehicle mix varies over turn Vehicle mix varies over entry Vehicle mix source PCU Factor for a HV (PCU)

ü ü HV Percentages 2.00

Arm Linked arm Profile type Use O-D data Average Demand (Veh/hr) Scaling Factor (%)

A   ONE HOUR ü 981 100.000

B   ONE HOUR ü 24 100.000

C   ONE HOUR ü 733 100.000

D   ONE HOUR ü 50 100.000

Demand (Veh/hr) 
  To

From

   A   B   C   D 

 A  0 35 865 81

 B  19 0 5 0

 C  715 9 0 9

 D  45 0 5 0

Heavy Vehicle Percentages 
  To

From

   A   B   C   D 

 A  0 0 1 0

 B  0 0 0 0

 C  2 0 0 0

 D  0 0 0 0
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Results 

Results Summary for whole modelled period 

 
 
 
 
 
Main Results for each time segment 

16:45 - 17:00 

17:00 - 17:15 

17:15 - 17:30 

Stream Max RFC Max delay (min) Max Queue (Veh) Max LOS Average Demand 
(Veh/hr)

Total Junction 
Arrivals (Veh)

B-ACD 0.15 0.39 0.2 C 22 33

A-BCD 0.19 0.16 0.2 A 74 111

A-B         32 48

A-C         794 1191

D-ABC 0.14 0.18 0.2 B 46 69

C-ABD 0.02 0.15 0.0 A 8 12

C-D         8 12

C-A         656 984

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 18 5 300 0.060 18 0.0 0.1 0.213 B

A-BCD 61 15 545 0.112 60 0.0 0.1 0.124 A

A-B 26 7     26        

A-C 651 163     651        

D-ABC 38 9 492 0.077 37 0.0 0.1 0.132 A

C-ABD 7 2 504 0.013 7 0.0 0.0 0.121 A

C-D 7 2     7        

C-A 538 135     538        

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 22 5 251 0.086 21 0.1 0.1 0.262 C

A-BCD 73 18 515 0.141 73 0.1 0.2 0.136 A

A-B 31 8     31        

A-C 778 194     778        

D-ABC 45 11 451 0.100 45 0.1 0.1 0.148 A

C-ABD 8 2 468 0.017 8 0.0 0.0 0.130 A

C-D 8 2     8        

C-A 643 161     643        

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 26 7 181 0.146 26 0.1 0.2 0.386 C

A-BCD 89 22 473 0.188 89 0.2 0.2 0.156 A

A-B 39 10     39        

A-C 952 238     952        

D-ABC 55 14 385 0.143 55 0.1 0.2 0.182 B

C-ABD 10 2 419 0.024 10 0.0 0.0 0.147 A

C-D 10 2     10        

C-A 787 197     787        
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17:30 - 17:45 

17:45 - 18:00 

18:00 - 18:15 

 
 

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 26 7 181 0.146 26 0.2 0.2 0.387 C

A-BCD 89 22 473 0.188 89 0.2 0.2 0.156 A

A-B 39 10     39        

A-C 952 238     952        

D-ABC 55 14 385 0.143 55 0.2 0.2 0.182 B

C-ABD 10 2 419 0.024 10 0.0 0.0 0.147 A

C-D 10 2     10        

C-A 787 197     787        

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 22 5 251 0.086 22 0.2 0.1 0.263 C

A-BCD 73 18 515 0.141 73 0.2 0.2 0.136 A

A-B 31 8     31        

A-C 778 194     778        

D-ABC 45 11 451 0.100 45 0.2 0.1 0.148 A

C-ABD 8 2 468 0.017 8 0.0 0.0 0.130 A

C-D 8 2     8        

C-A 643 161     643        

Stream Total Demand 
(Veh/hr)

Junction 
Arrivals (Veh)

Capacity 
(Veh/hr) RFC Throughput 

(Veh/hr)
Start queue 

(Veh)
End queue 

(Veh) Delay (min) LOS

B-ACD 18 5 300 0.060 18 0.1 0.1 0.213 B

A-BCD 61 15 545 0.112 61 0.2 0.1 0.124 A

A-B 26 7     26        

A-C 651 163     651        

D-ABC 38 9 492 0.077 38 0.1 0.1 0.132 A

C-ABD 7 2 504 0.013 7 0.0 0.0 0.121 A

C-D 7 2     7        

C-A 538 135     538        
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1. INTRODUCTION 

 A Paramics Discovery micro-simulation traffic model of the A249(T) Grovehurst Interchange has 1.1.
been built by PFA Consulting on behalf of Persimmon, Redrow, G H Dean and Boathouse 
Properties to support proposals for mixed use development on land at North West Sittingbourne 
under Policy MU1 of ‘Bearing Fruits 2031’: Swale Borough Local Plan, adopted in July 2017.  
‘Bearing Fruits 2031’ states that the land at North West Sittingbourne is suitable for development 
comprising a new residential community with a minimum of 1,500 dwellings, and supporting 
community facilities. 

 The extent of the Paramics Discovery modelled highway network is shown in Figure 1.1. 1.2.

Figure 1.1: Local Highway Network and Modelled Zones 

 
 

 The objective of the modelling exercise is to adequately represent the existing and future 1.3.
operation of the A249(T) Grovehurst Interchange to enable the impact of the proposed residential 
development to be assessed.  This document sets out the details of the model development and 
validation of the 2015 base year Paramics Discovery traffic model representing the weekday AM 
and PM peak periods, and also reports on the future scenario forecast assessment.  

 Paramics Discovery represents a contemporary approach to the understanding, representation 1.4.
and analysis of traffic.  Individual vehicles moving through the network are modelled in detail as is 
the highway network which can include, for example, vehicle actuated signal control, bus priority 
measures and traffic calming.  It allows variable demand over a specified time period to be input 
and models the interaction of junctions with one another.   
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 This model has been built in accordance with the 'Micro-simulation Good Practice Guide', 1.5.
produced by SIAS Limited, the developers of Paramics Discovery. 
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2. MODEL DEVELOPMENT 

Study Area 
 Figure 1.1 shows the extent of the Paramics traffic model which includes the A249(T) Grovehurst 2.1.

Interchange and all approaches, including the A249(T) slip roads, Grovehurst Road North, the 
B2005 Grovehurst Road and Swale Way. 

Model Year and Assessment Time Periods 
 The Paramics Discovery model has been developed for a base year of 2015 representing the 2.2.

following time periods: 

� Weekday AM Peak Period (07:50-08:50) 
� Weekday PM Peak Period (17:00-18:00) 

Data Collection 
 In order to produce the 2015 base year model, traffic data from an ANPR survey of Grovehurst 2.3.

Interchange was used. The survey was undertaken on Tuesday 3rd November 2015 (a typical 
weekday) and covered both the AM peak and PM peak time periods. Queue length surveys were 
also carried out at the roundabouts. 

 A summary of the traffic count data for the weekday AM peak hour (07:50-08:50) and weekday 2.4.
PM peak hour (17:00-18:00) time periods is provided at Appendix A. 

 To validate the model, queue data was collected on all approaches to Grovehurst Interchange, 2.5.
including the connecting link road. The queue data was collected in 5 minute intervals for the 
same period as the traffic counts referred to above. 

Network Development 
 The modelled highway network has been constructed using topographical survey data and aerial 2.6.

photography, and supplemented by observations taken on-site. The modelled base year highway 
network is illustrated on the Paramics network plot shown as Figure 2.1. 

Figure 2.1: Base Year Modelled Highway Network Paramics Plot 
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 The base model comprises 6 zones as shown in Figure 1.1. Zone 6 in the base model represents 2.7.
the Nicholls Logistics Park.  However, no trips have been assigned to the zone. This was decided as 
any trips to/from the depot using Grovehurst Interchange would have been picked up on the 
ANPR cameras and so would already been included within the model. 

Priority Junctions 
 These junctions have generally been coded using default parameters set in Paramics Discovery. 2.8.

Stop lines were placed so that vehicles take the correct path at the turn which helps to ensure 
that the manoeuvre is undertaken at the appropriate speed. Visibility parameters were used 
where the junction layout was observed to give a reasonable line of sight for vehicles giving way 
at a junction. All movements on the minor road approach of priority junctions have been coded as 
a minor priority.  The right turn from a major road into a side road has been coded as a medium 
priority. The ‘Look Through’ parameter has been introduced on links where necessary to ensure 
appropriate gap acceptance for traffic giving-way. 

Roundabouts 
 All approach arms to roundabouts have been coded as a medium priority. During the calibration 2.9.

of the model, visibility on the approaches was set to 30m as a starting point and adjusted to 
reflect vehicle behaviour and to calibrate the model to the observed queuing. Gap acceptance 
modifiers were used where necessary to increase the vehicle throughput on the approaches to 
reflect observed queues.  The 'Look Through' parameter has been introduced on all short 
circulatory links. The Roundabout Lanes editor was used to ensure appropriate lane usage and 
give-way behaviour to reflect the conflicts at roundabouts.  

Matrix Development  

Traffic Demand 
 Traffic demand matrices were derived using the observed 1-hour traffic count data. Two demand 2.10.

matrices were built for each time period modelled; 'Lights' (Cars & LGVs) and 'Heavies' (OGV1, 
OGV2, PSV). The proportions of traffic for each vehicle type were derived from the traffic counts 
and applied to the matrices. 

 The ‘matrix estimation’ facility within Paramics Discovery was not required given the small size of 2.11.
the network. Accordingly traffic demands were entered directly from the observed traffic counts. 

Demand Profiles 
 In order to replicate accurately the peaking of traffic flows, the peak period matrices were 2.12.

profiled, i.e. the rate of release of vehicles into the micro-simulation network was varied over the 
modelled time period.  Profiles define the proportion of trips starting their journey in 5 minute 
time segments over the modelled time period. 

 Traffic demand profiles were created for all vehicles for each approach to the network from the 2.13.
traffic counts, taking account of queue data. 

 The traffic demand profiles were applied to the origin-destination cells in the matrices to model in 2.14.
detail the variable demand for different trip movements over the modelled time periods. Full 
details of the demand profiles used in the 2015 base year traffic model are provided at Appendix 
B. 
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3. MODEL CALIBRATION 

 Model calibration is defined as the process by which individual components of a simulation are 3.1.
adjusted to ensure accurate representation of observed traffic conditions. Recorded queue data 
shows how the corridor operates during the modelled time periods. 

 The key global driver behaviour parameters used in the model calibration are included in Table 3.2.
3.1. Default driving parameters are included in all modelled time periods.  To avoid modelling 
bias, the settings for these parameters should remain constant for the existing and any proposed 
forecast models. 

Table 3.1: Key Global Micro-Simulation Parameters 
Parameters Value / Selection 
Mean Headway (sec) 1 second (default) 
Minimum Gap (m) 2 metres (default) 
Driver Behaviour (Aggression / Awareness) Default 
Link Categories Default 
Vehicle Speeds Speed limits 
Seeds/Runs 10 runs with random seeds 

Junction and Link Calibration 
 Calibration parameters have been applied to the network to allow better representation to reflect 3.3.

observed conditions. Apart from the repositioning of stop lines, the main calibration parameters 
applied within the model are: the use of 'Visibility', 'gap acceptance modifiers' and 'Look Through'. 
Additionally traffic demand profiles were adjusted from those calculated to better reflect 
modelled queuing. 

 Gap Acceptance Modifiers (Lane Merge, Lane Cross and Path Cross) have only been applied to 3.4.
reflect on-site observations. The calibration attempted to reflect the observed level of queuing at 
Grovehurst Interchange. 
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4. MODEL VALIDATION 

 The test if a model is ‘fit for purpose’ is normally carried out by examining the extent to which the 4.1.
model reproduces observed conditions. Validation of the traffic model was based upon a 
comparison of observed against modelled traffic flow data and a comparison between observed 
and modelled journey times. 

 The model validation process has been carried out in accordance with the criteria specified in the 4.2.
DMRB Volume 12 ‘Traffic Appraisal in Urban Areas’.  The guidelines are summarised in Table 4.1 
below. 

Table 4.1: DMRB Criteria Summary Table (based on Vol 12 Section 2 Table 4.2) 

Criteria and Measurements Acceptability Guidelines 

Assigned Hourly Flows:  

1. Individual flows within 100vph (flows<700vph) 85% of all cases 

2. Individual flows within 15% (flows 700-2700vph) 85% of all cases 

3. Total Screenline flows within 5% All (or nearly all) screenlines 

4. GEH Statistics: individual flows GEH<5 85% of all cases 

5. GEH Statistics: screenline flows GEH<4 All (or nearly all) screenlines 

Modelled Journey Times:  

6. Times within 15% (or 1 minute, if higher) 85% of all cases 
 

Model Runs 
 The output flows and journey times from the model have been collated and averaged based on 4.3.

the results of 10 runs of the model at different seeds. Performing multiple runs and combining the 
data is statistically more robust than relying on a single run of the model and better reflects the 
variability of traffic movements experienced in practice.  

 The use of different seeds tests the sensitivity and stability of the model. An examination of the 4.4.
flows between each seed run showed that there was little variation which confirms the general 
stability of the model. 

Traffic Flow Validation 
 The GEH statistic is used in the validation of a model to compare the difference between an 4.5.

observed flow and an assigned flow and is defined as follows: 

 � � � �� �AOAOGEH VVVV �u� 5.0/2  

where VO = observed traffic flow and VA = assigned traffic flow. 

 The reason for using the GEH statistic rather than an absolute or relative flow difference is that it 4.6.
caters for a wide range of traffic flows.  For example, whereas an absolute difference of 100 
vehicles per hour can be important with respect to a flow of vehicles per hour, it is largely 
irrelevant in a flow of several thousand vehicles per hour. 

 Appendix C contains tables comparing the modelled turning flows with the observed turning 4.7.
flows for the Grovehurst Interchange. The flows are provided for the AM and PM peak hour 
modelled time periods.  Differences are given in both absolute and percentage terms, together 
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with the GEH statistic, and whether the individual turning flows comply with the DMRB criteria of 
acceptability (which requires a GEH value of less than 5). 

 Tables 4.2 and 4.3 summarise the traffic flow validation for Grovehurst Interchange for the 4.8.
modelled AM peak hour (08:00-09:00) and PM peak hour (17:00-18:00) time periods respectively . 
This shows that the traffic model validates well in respect of DMRB validation criteria with all 
turning movements having a GEH value of less than 5. 

Table 4.2: Grovehurst Interchange Turning Flow Validation AM Peak Hour (07:50–08:50) 
Approach Movement to Observed Flow Modelled Flow GEH GEH <5 

Roundabout Link 
Straight Ahead to 
Grovehurst Rd 

162 159 0.2 3 

Right Turn to A249 Onslip 245 242 0.2 3 

A249 NB Offslip 

Left Turn to Grovehurst Rd 49 49 0.0 3 
Straight Ahead to A249 
Onslip 

0 0 0.0 3 

Right Turn to Rbt Link 647 634 0.5 3�
Grovehurst Road 
North 

Left Turn to A249 Onslip 25 25 0.0 3 
Straight Ahead to Rbt Link 408 403 0.2 3 

A249 SB Offslip 

Left Turn to Swale Way 311 305 0.3 3�
Straight Ahead to 
Grovehurst Rd 

175 171 0.3 3 

Straight Ahead to A249 
Onslip 

1 0 1.4 3 

Right Turn to Rbt Link 4 4 0.0 3�

Swale Way 
Left Turn to Grovehurst Rd 78 77 0.1 3 
Left Turn to A249 Onslip 279 275 0.2 3 
Straight Ahead to Rbt Link 182 180 0.1 3 

Grovehurst Road 
South 

Left Turn to A249 Onslip 170 168 0.2 3 
Straight Ahead to Rbt Link 222 219 0.2 3 
Right Turn to Swale Way 134 131 0.3 3 

Roundabout Link 

Left Turn to Swale Way 673 636 1.4 3 
Straight Ahead to 
Grovehurst Rd 

224 254 1.9 3 

Right Turn to A249 Onslip 155 142 1.1 3 
Total 4,144 4,074  

 

Table 4.3: Grovehurst Interchange Turning Flow Validation PM Peak Hour (17:00–18:00) 
Approach Movement to Observed Flow Modelled Flow GEH GEH <5 

Roundabout Link 
Straight Ahead to 
Grovehurst Rd 

220 216 0.3 3 

Right Turn to A249 Onslip 436 428 0.4 3 

A249 NB Offslip 

Left Turn to Grovehurst Rd 206 205 0.1 3 
Straight Ahead to A249 
Onslip 

1 0 1.4 3 

Right Turn to Rbt Link 565 560 0.2 3�
Grovehurst Road 
North 

Left Turn to A249 Onslip 19 19 0.0 3 
Straight Ahead to Rbt Link 192 193 0.1 3 

A249 SB Offslip 

Left Turn to Swale Way 177 176 0.1 3�
Straight Ahead to 
Grovehurst Rd 

191 190 0.1 3 

Straight Ahead to A249 
Onslip 

0 0 0.0 3 
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Right Turn to Rbt Link 33 33 0.0 3�

Swale Way 
Left Turn to Grovehurst Rd 135 132 0.3 3 
Left Turn to A249 Onslip 451 444 0.3 3 
Straight Ahead to Rbt Link 347 343 0.2 3 

Grovehurst Road 
South 

Left Turn to A249 Onslip 88 87 0.1 3 
Straight Ahead to Rbt Link 277 274 0.2 3 
Right Turn to Swale Way 105 103 0.2 3 

Roundabout Link 

Left Turn to Swale Way 371 369 0.1 3 
Straight Ahead to 
Grovehurst Rd 

326 315 0.6 3 

Right Turn to A249 Onslip 56 66 1.3 3 
Total 4,196 4,153  

 
 The above tables show that the traffic flow validation meets the DMRB validation criteria in both 4.9.

the AM and PM peak hours. The modelled traffic flows can therefore be seen to be representative 
of those observed from the traffic counts. 

Modelled Link Flows 
 2015 base year modelled link flows plots derived from the Paramics model for the weekday AM 4.10.

peak hour (07:50-08:50) and weekday PM peak hour (17:00-18:00) are reproduced at Appendix 
D. 

Queue Length Validation 
 Observed queue length data has been compared with the queue results from the Paramics model 4.11.

for both the AM (07:50 – 08:50) and PM (17:00 – 18:00) peak hours. The queue length graphs 
show that the modelled queue results broadly reflect the observed queue lengths over both the 
AM and PM peak hours. The queue length graphs have been reproduced in Appendix E. 

Conclusion 
 The traffic model has been shown to perform well against the DMRB validation criteria guidelines 4.12.

for acceptability in respect of traffic flows and queue lengths for both the weekday AM and PM 
peak periods. The model provides a good representation of existing traffic conditions at 
Grovehurst Interchange and provides a suitable basis for forecasting future traffic conditions, and 
for testing future highway and development proposals in the study area. 
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5. MODEL FORECASTING 

 The validated 2015 base year Paramics Discovery model for Grovehurst Interchange was used to 5.1.
create a forecast year model using the committed development traffic and the existing layout of 
the junction. Subsequently a forecast year with committed development plus the addition of the 
North West Sittingbourne development traffic was created, to be assessed with the proposed 
interim improvement scheme for Grovehurst Interchange. 

 Figure 5.1 shows the modelled highway network assessed for the future year forecasting. 5.2.

Figure 5.1: Future Year Local Highway Network and Modelled Zones 

 

Assessments Scenarios 
 Table 5.1 lists the scenarios used to assess the impact of the proposed North West Sittingbourne 5.3.

development. 

Table 5.1: Forecasting Scenario 
Scenario No. Scenario Name Grovehurst Interchange 

1 2015 Base Year Existing Layout 
2 2023 (traffic growth only) Existing Layout 
3 2023 + Committed Development Existing Layout 

4 
2023 + Committed Development + 
North West Sittingbourne 

Interim Improvement 
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Forecast Year Traffic Flows 
 In the production of the Transport Assessment for the proposed development at North West 5.4.

Sittingbourne, Peter Brett Associates (PBA) produced a comprehensive spreadsheet to calculate 
future year traffic flows. This included the following: 

� Future assessment years of 2023 and 2031 
� Background TEMPro growth factors 
� Directly including committed development traffic flows 
� Calculating North West Sittingbourne development traffic 
� Distributing North West Sittingbourne development traffic using 2011 Census Journey 

to Work data 

 Relevant spreadsheets for the future year scenarios are reproduced at Appendix F of this report.  5.5.

TEMPro Growth Factors 
 In order to represent forecast background traffic, growth factors based upon TEMPro v7 were 5.6.

calculated by PBA. These factors have been adjusted to remove any double counting from the 
committed residential development sites (scoped by PBA with Kent County Council highway 
officers) which are added explicitly to the background traffic flows.  

 The 2023 growth factor calculations are set out in more detail in the PBA TA for North West 5.7.
Sittingbourne. The adjusted 2023 growth factors are summarised below:  

� 2015 – 2023 AM growth factor = 1.0938 (rural trunk road) 
� 2015 – 2023 PM growth factor = 1.0936 (rural trunk road) 
� 2015 – 2023 AM growth factor = 1.0688 (urban principal road) 
� 2015 – 2023 PM growth factor = 1.0686 (urban principal road) 

 The 2015 traffic flows were factored up to 2023 using the adjusted TEMPro growth factors to 5.8.
create Scenario 2.  

 The committed development sites included within Scenario 3 are summarised (in terms of 5.9.
residential units) as: 

� SW11/0159 Morrison’s Mill Way - 150 residential units left to build out. 
� SW14/501588 Stones Farm, Bapchild - 600 houses. 
� SW14/505440 Spirit of Sittingbourne - 215 residential units. 
� SW/02/1180 - Land at East Hall Farm – 314 residential units left to build out. 
� SW/08/1127 – Land at Coleshall Farm, Iwade – 145 residential units left to build out. 
� Iwade allocation – 572 residential units. 

Proposed North West Sittingbourne Development 
 The proposed development at North West Sittingbourne is an allocated site under Policy MU 1 of 5.10.

‘Bearing Fruits 2031’, the Swale Borough Local Plan.  Part 7a. of Policy MU 1 requires that the 
development proposals will provide interim improvements at the Grovehurst Road/A249 junction, 
known in this report as Grovehurst Interchange. 

 Part of the North West Sittingbourne allocation is located to the west of Grovehurst Road (south 5.11.
of Grovehurst Interchange). An additional part of the allocation is the Great Grovehurst Farm site 
located to the east of Grovehurst Road, opposite the North West Sittingbourne site. The 
combined impact of these two sites constitutes the proposed development scenario assessed 
within Scenario 4. 
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 For context a plan showing the full North West Sittingbourne allocation has been included as 5.12.
Appendix G.  

Trip Generation & Distribution 
 PBA calculated the proposed development trip generation using TRICS. This has been agreed with 5.13.

relevant highway officers. The distribution of residential development trips was calculated using 
2011 Census Journey to Work data, whilst secondary school trips were distributed using a gravity 
model. The distributed development traffic in the future year of 2023 is set out on relevant sheets 
at Appendix F.   

 Scenario 4 models the proposed North West Sittingbourne allocation prior to the completion of 5.14.
the internal site link road. Traffic flows for the proposed development demand matrices have 
been derived from the PBA spreadsheets included in Appendix F, namely the ‘Total Development 
Flows’ sheets. 

Proposed Site Access Arrangements 
 The proposed development has been included within the Paramics model as two separate zones. 5.15.

The Great Grovehurst Farm site accesses Grovehurst Road from the east (zone 6) where as the 
remainder of North West Sittingbourne accesses Grovehurst Road from the west (zone 7). To take 
into account the second access to North West Sittingbourne situated to the south of the modelled 
highway network a proportion of trips to the site have been assigned to pass the site access and 
continue on the Grovehurst Road (South) represented by Zone 4. 

 The indicative layout of the site access junctions with Grovehurst Road for the proposed North 5.16.
West Sittingbourne allocation is set out on Peter Brett drawing 27239_5506_032 Rev B 
reproduced at Appendix H. 

 Figure 5.2 shows how the site access arrangements were included within the Paramics mode. 5.17.

Figure 5.2: Proposed North West Sittingbourne Site Access Junction Paramics Plot 
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Traffic Demand Profiles 
 In order to replicate the traffic flow peaks accurately, the proposed development demands used 5.18.

profiles calculated for G Grovehurst Road South departing traffic and the relevant junction entry 
arm for arriving traffic. As this model over covers 1-hour time periods and the TRICS data could 
not be broken down to 15 minute time periods, the traffic count profiles were considered the 
most suitable way to profile the demand flows.  

Grovehurst Interchange Interim Improvement Scheme 
 The proposed interim improvement scheme for Grovehurst Interchange is shown on Drawing 5.19.

D118/25 Rev B reproduced at Appendix I. 

 The interim improvements include: 5.20.

� Widening to approach of Grovehurst Road South 
� Widening to approach of Swale Way 
� Widening to approach of Grovehurst Road North 
� New filter Lane for traffic from A249 SB offslip to Swale Way 
� Increase in size of north western roundabout 
� Signalisation of A249 NB offslip and corresponding conflicting traffic 
� Improvements to deflection on all non-signalised approaches   

 The improvements are designed to provide an interim improvement to Grovehurst Interchange to 5.21.
mitigate the proposed development at North West Sittingbourne, specifically providing a safety 
improvement to ensure A249 offslip traffic does not queue back onto the mainline carriageway. 

 The inclusion of the Grovehurst Interchange Interim Improvement within the Paramics model is 5.22.
shown below as Figure 5.3. 

Figure 5.3: Grovehurst Interchange Interim Improvement Paramics Plot 
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6. FORECASTING RESULTS 

 A comparison has been made between the four model scenarios to determine the impact of the 6.1.
proposed development at North West Sittingbourne.  

Link Flows 
 Link flows have been extracted from the Paramics models for the modelled AM (07:50-08:50) and 6.2.

PM (17:00-18:00) peak hours. Figures 6.1 & 6.2 provide a comparison of the modelled link flows 
between the four scenarios for the AM and PM peak hours respectively. 

Figure 6.1: AM Peak Hour Modelled Link Flows 
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Figure 6.2: PM Peak Hour Modelled Link Flows 

 
 With the inclusion of the committed development traffic in Scenario 3 (excluding North West 6.3.

Sittingbourne), additional traffic through the roundabouts increases by approximately 600 
vehicles in each peak hour, equating to a 20% increase in traffic flow. With the inclusion of the 
proposed development in Scenario 4, an additional circa 200-230 vehicles are added to the 
network in each peak hour. 

 The congestion in the network is causing vehicles flows to be lower on some approaches than the 6.4.
input demand matrix. This is where extensive queuing on the network results in vehicles still 
traversing the network after the modelled peak hour has finished. This is to be expected in a 1-
hour peak model where there is not a sufficient ‘warm up’ and ‘warm down’ to allow queues to 
build and disperse. Further explanation of queuing in the network and the corresponding delay is 
explained below. 

Queue Length Results 
 Queue lengths for all scenarios at Grovehurst Interchange have been extracted from the Paramics 6.5.

models. 

 A comparison of queue lengths has been undertaken for both the AM peak (07:50-08:50) and PM 6.6.
peak (17:00-18:00) time periods, with queue lengths provided in Appendix J. 

 To summarise the impact of the proposed North West Sittingbourne allocation including the 6.7.
Interim Improvement, a comparison has been made between the forecast year ‘without 
development’ scenario (Scenario 3), and the forecast year ‘with development’ and with the 
interim improvements scenario (Scenario 4). 
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Northwest Roundabout 

Grovehurst Road (North) 
 In the AM peak hour both Scenario 3 and Scenario 4 are showing large queues on Grovehurst 6.8.

Road (North). Scenario 3 is showing a maximum queue of 150 vehicles. In Scenario 4 the 
maximum queue length increases to 250 vehicles. The signalisation of the A249 offslip and 
adjoining circulatory as part of the interim scheme in Scenario 4 only allows give-way movements 
from Grovehurst Road (North) to manoeuvre during the intergreen period at the signals. In 
Scenario 3 excessive queuing on the A249 northbound offslip creates more opportunities for 
manoeuvres from Grovehurst Road (North) though the significant level of committed 
development traffic in Scenario 3 indicates the approach in its existing give-way form is over 
capacity with that volume of traffic flow. 

 In the PM peak Grovehurst Road (North) is operating with minimal queuing with the exception of 6.9.
Scenario 4 which is resulting in a maximum queue of approximately 50 vehicles.  

B2005 (roundabout internal link northbound) 
 In both the AM and PM peak hours the northbound internal link of the interchange is operating 6.10.

with no queuing in Scenario 3. However, in Scenario 4 maximum queues of approximately 10 
vehicles are experienced in both peaks. The interim improvement scheme signalises the A249 
northbound offslip and the adjoining circulatory carriageway thus causing the queuing on the 
internal link. This is to be expected when adding traffic signals, and is an unavoidable 
consequence of the benefits the signalisation brings to the A249 offslip.  

A249 Northbound Offslip 
 In the AM peak hour for Scenario 3 the northbound offslip is seeing queues of approximately 100 6.11.

vehicles. The signalisation of the A249 northbound offslip as part of the interim scheme in 
Scenario 4 provides significant reductions in queuing on the offslip with the maximum queue in 
Scenario 4 similar to the levels of queuing experienced in the 2015 base year. 

 In Scenario 3 the PM peak hour is seeing queues of approximately 125 vehicles on the 6.12.
northbound offslip. As would be expected this is due to the addition of committed development 
traffic flows in Scenario 3 and the junction keeping its existing form. In contrast the signalisation 
of the A249 northbound offslip in Scenario 4 provides significant reductions in queuing on the 
offslip. 

Southeast Roundabout 

A249 Southbound Offslip 
 The southbound offslip is seeing maximum queues of approximately 100 vehicles in Scenario 3 in 6.13.

the AM peak hour, exceeding the length of slip road, which allows for about 60 vehicles. In 
Scenario 4 the introduction of the interim scheme provides a new filter lane for traffic to access 
Swale Lane from the approach removing the queues. 

 In the PM peak hour the maximum queue on the southbound offslip is under 10 vehicles in all 6.14.
forecast year scenarios. 
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Swale Way 
 In the AM peak hour Swale Way is seeing a maximum queue of 15 vehicles in Scenario 3 with the 6.15.

maximum queuing increasing to approximately 20 vehicles in Scenario 4. For the majority of the 
time period maximum queue lengths are approximately 5 vehicles for both scenarios highlighting 
the short term nature of peak queuing experienced on the approach. 

 In the PM peak hour Swale Way is experiencing maximum queues of 250 vehicles in Scenario 3 6.16.
with similar queueing experiencing with the addition of the proposed development in Scenario 4.   

 The proposed development adds an additional 9 vehicles in AM and 13 in the PM peak hour on 6.17.
Swale Way towards Grovehurst Interchange, a comparatively insignificant amount when 
compared to the increase from committed development of 61 and 168 respectively. 

 With the proposed development and interim improvements the anticipated future conditions are 6.18.
not made worse. 

B2005 Grovehurst Road (South) 
 In the AM peak hour the approach is seeing a maximum queue of 12 vehicles in Scenario 3 with 6.19.

the maximum queuing increasing to approximately 17 vehicles in Scenario 4. For the majority of 
the time period there is a maximum queue length of approximately 7 vehicles for both scenarios 
highlighting the short term nature of peak queuing experienced on the approach. 

 In the PM peak period maximum queue lengths are below 10 vehicles on the Grovehurst Road 6.20.
(South) approach for all scenarios assessed. Grovehurst Road (South) is the only route 
development traffic can use to access the proposed development and the results indicate that the 
proposed development can be accommodated on the approach with minimal delay. 

B2005 (roundabout internal link southbound) 
 In both the AM and PM peak hours the southbound internal link of the interchange is operating 6.21.

with maximum queues of approximately 3 vehicles in all scenarios. 

Summary 
 The model outputs show that without the proposed development at Northwest Sittingbourne, by 6.22.

2023 severe queuing will be taking place. 

 The inclusion of the proposed development traffic and the interim improvements in scenario 4 6.23.
results in significant improvements to the A429 offslips. Queuing issues on local roads can be 
attributed to significant committed development traffic and the volume of development traffic on 
these roads is insignificant in comparison and does not directly make the situation worse. 
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7. CONCLUSION 

 A Paramics Discovery micro-simulation traffic model of the A249(T) Grovehurst Interchange has 7.1.
been built by PFA Consulting on behalf of Persimmon, Redrow, G H Dean and Boathouse 
Properties to support proposals for mixed use development on land at North West Sittingbourne 
under Policy MU1 of Bearing Fruits 2031: Swale Borough Local Plan, adopted in July 2017.  
Bearing Fruits 2031 states that the land at North West Sittingbourne is suitable for development 
comprising a new residential community with a minimum of 1,500 dwellings, and supporting 
community facilities. 

 The Grovehurst Interchange 2015 base year model has been calibrated and validated using traffic 7.2.
count and queue length collected by an independent traffic count company. The traffic model has 
been shown to perform well against the DMRB validation criteria guidelines for acceptability for 
traffic flows for the both the weekday AM and PM peak hours whilst broadly reflecting observed 
levels of queuing. 

 The Paramics Discovery model has been used to assess three 2023 forecast year scenarios; two of 7.3.
the scenarios model the impacts of background growth and of committed developments using the 
existing layout arrangements, whilst the final scenario models an interim improvement at the 
junction scheduled to come forward as part of the North West Sittingbourne development. 

 The model has shown that without the proposed development at North West Sittingbourne, by 7.4.
2023 severe queuing will be taking place. The inclusion of the proposed development traffic and 
the interim improvements in scenario 4 results in significant improvements to the A429 offslips, 
whilst queuing issues on local roads can be attributed to significant committed development 
traffic; the volume of North West Sittingbourne development traffic on these roads is insignificant 
in comparison and does not make the situation worse. In the vicinity of the site access on 
Grovehurst Road (south), development traffic can be accommodated onto the network without 
significant delays on the approach. 
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ϭϮϮ Ϯ Ϯй ϭϮϰ ϴϱ Ϭ Ϭй ϴϱ ϱϳ ϭ Ϯй ϱϴ ϭϴϲ ϰ Ϯй ϭϵϬ

h Ϯϭϭ ϭϬ ϱй ϮϮϭ
ϭϭϰ ϵϭ ϴϴ ϵϳ ϮϮ ϯϮ ϰϲ ϲϰ Ϭ
ϳ Ϭ ϮϬϱ Ϯϳϲ ϭ Ϯ ϭϴϱ ϭϭϳ Ϭ ϭ ϱϰ ϴϲ ϰ ϯ Ϭ ϭϭϬ ϯϱϴ
ϲй Ϭй ϭй Ϯй Ϭй ϯй ϵй ϱй Ϭй
ϭϮϭ ϵϭ ϴϵ ϵϵ ϮϮ ϯϯ ϱϬ ϲϳ Ϭ
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^ŚĞĞƚ�ϭ�ŽĨ�Ϯ
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yy dŽƚĂů�sĞŚŝĐůĞƐ
ǆǆ ,'sƐ

�Ϯϰϵ ǆǆ WĞƌĐĞŶƚĂŐĞ�,'sƐ
/E Khd ǆǆ W�hƐ

:ϭĂ ϭϲϰϬ ϭϲϰϬ ǆǆ dŽƚĂů�ǀĞŚŝĐůĞƐ�ĨŽƌ�Ăƌŵ
:ϭď Ϯϱϲϴ Ϯϱϲϴ

:ϰ ϭϮϭϰ ϭϮϭϰ sĞŚŝĐůĞƐ
:ϱ ϯϵϲ ϯϵϲ ϭ Ϯ ϯ ϰ ϱ
:ϲ ϱϭϵ ϱϭϵ ϭ Ϭ
:ϳ ϯϳϯ ϯϳϯ Ϯ ϱϲ Ϭ ϯϳϭ ϯϮϲ ϳϱϯ
:ϭϬ ϲϱϵ ϲϱϵ Ϭ ϯϯ Ϭ ϭϵϭ ϮϬϮ ϯ Ϭ ϯϯ ϭϳϳ ϭϵϭ ϰϬϭ

Ϭй Ϭй Ϭй Ϭй ϳй ϰ ϰϱϭ ϯϰϳ ϯ ϭϯϱ ϵϯϲ
ϰϱϲ ϰϬϭ Ϭ Ϭ Ϭ Ϭ ϭϮ ϱ ϴϴ Ϯϳϳ ϭϬϱ ϴ ϰϳϵ

Ϭ ϯϯ Ϭ ϭϵϭ ϭϳϳ ^ǁĂůĞ�tĂǇ ϱϵϱ ϲϱϳ Ϭ ϲϱϲ ϲϲϭ Ϯϱϲϴ
h ,ĞĂǀŝĞƐ

ϲϱϲ ϭ Ϯ ϯ ϰ ϱ
ϵϯϲ ϭ Ϭ

Ϯ Ϯ Ϭ ϱϳ ϯϴ ϵϴ
ϰϴϱ ϭϱй ϱϳ ϯϳϭ h ϯ Ϭ Ϭй ϯ ϯ Ϭ Ϭ ϭϮ Ϭ ϭϮ

ϭ Ϭй Ϭ ϭ h ϰϬϯ ϭϮй ϯϴ ϯϮϲ ϯϰϳ ϲϯ ϭϴй ϰϳϯ ϰ ϲϯ ϲϯ Ϭ ϭϴ ϭϰϱ
ϭϵ Ϭй Ϭ ϭϵ ϲϭ ϰй Ϯ ϱϲ � ϰϱϭ ϲϯ ϭϰй ϱϳϴ ϱ ϭ ϰ ϰ Ϯ ϭϮ
ϮϬϯ ϯй ϱ ϭϵϮ Ϭ Ϭй Ϭ Ϭ h � ϭϯϱ ϭϴ ϭϰй ϭϳϮ ϲϳ ϲϳ Ϭ ϳϰ ϱϵ Ϯϲϳ

ϮϭϮ :ϭĂ ϳϱϳ ϳϱϯ � :ϭď й�,ĞĂǀŝĞƐ
ϰϮϳ ϲϱϲ ϲϱϳ ϭ Ϯ ϯ ϰ ϱ

'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ h Ϭ Ϭ Ϭй Ϭ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ � ϲϲϭ ϭ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй
ϰϯϲ ϱϮ ϭϮй ϱϰϬ ϰϳϵ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ Ϯ ϰ͘ϰй Ϭ͘Ϭй Ϭ͘Ϭй ϭϱ͘ϱй ϭϭ͘ϳй
ϮϮϬ ϭϱ ϳй Ϯϱϭ � ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϳ͘Ϭй Ϭ͘Ϭй

ϮϬϲ ϭ ϱϲϱ h ϰ ϭϰ͘ϭй ϭϴ͘Ϯй Ϭ͘Ϭй Ϭ͘Ϭй ϭϯ͘ϲй
ϯϯ Ϭ ϵϯ ϳϳϮ ϱϵϱ ϴϴ Ϯϳϳ ϭϬϱ ϴ ϱ ϭ͘ϯй ϭ͘ϱй Ϭ͘Ϭй ϰ͘Ϭй Ϯϱ͘Ϭй

ϭϲй Ϭй ϭϲй ϭ ϰ ϰ Ϯ
ϮϳϮ ϭ ϳϱϬ ϭй Ϯй ϰй Ϯϱй Ϭ Ϭ ϲϵϰ Ϭ

ϵϬ Ϯϴϲ ϭϭϰ ϭϮ Ϭ Ϭ Ϭ Ϭ
sĞŚŝĐůĞƐ ϱϬϯ ϲϳϰ Ϭ Ϭ ϭϬ Ϭ

ϭ Ϯ ϯ ϰ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ ϲϳϰ Ϭ
ϭ ϮϬϲ ϭ ϱϲϱ ϳϳϮ Ϭ Ϭ Ϭ Ϭ h
Ϯ ϭ ϭϵ ϭϵϮ ϮϭϮ Ϭ Ϭ Ϭ Ϭ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ h :ϭϳ
ϰ ϮϮϬ ϰϯϲ Ϭ ϲϱϲ Ϭ Ϭ 'ƌĞĂƚ�'ƌŽǀĞŚƵƌƐƚ�&Ăƌŵ

Ϭ ϰϮϳ ϰϱϲ ϳϱϳ ϭϲϰϬ ^ŝƚĞ�ĂĐĐĞƐƐ Ϭ Ϭ
Ϭ Ϭ Ϭ Ϭ

,ĞĂǀŝĞƐ Ϭ Ϭ Ϭ Ϭ
ϭ Ϯ ϯ ϰ h Ϭ Ϭ Ϭ Ϭ

ϭ ϯϯ Ϭ ϵϯ ϭϮϲ Ϭ ϱϬϯ Ϭ Ϭ h Ϭ Ϭ Ϭ Ϭ
Ϯ Ϭ Ϭ ϱ ϱ͘ϰϰ Ϭ ϭϬ Ϭ Ϭ ϱϬϯ ϲϳϰ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ
ϰ ϭϱ ϱϮ Ϭ ϲϳ͘Ϯ Ϭ ϱϮϯ Ϭ Ϭ

Ϭ ϰϵ ϱϮ ϵϴ ϭϵϴ͘ϲ ϭϱ ϲϳϵ
ϱϬϯ ϲϳϰ Ϭй Ϯй

й�,ĞĂǀŝĞƐ Ϭ ϭϬ
ϭ Ϯ ϯ ϰ ϭϱ ϲϱϵ

ϭ Ϭ͘Ϭй ϭϲ͘Ϯй Ϭ͘Ϭй ϭϲ͘ϰй Ϯϵ Ϭй Ϭ Ϯϵ
Ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϯ͘ϴй Ϯϯ ϱй ϭ Ϯϭ
ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϱϬ
ϰ Ϭ͘Ϭй ϳ͘Ϭй ϭϭ͘ϵй Ϭ͘Ϭй ϯϭ DĞĚŝĐĂů�ĐĞŶƚƌĞ :ϰ

ϭϲ ϰϳϰ
ϭ ϭϬ ϰϵϬ ϲϴϬ
ϲй Ϯй
ϭϴ ϰϵϰ

�ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ
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ϱй Ϯй
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ϭϭϴ ϭй ϭ ϭϭϲ ϭϴϵ ϭй ϭ ϭϴϳ ϳϬ ϭй ϭ ϲϴ

YƵŝŶƚŽŶ�ZŽĂĚ ϰϭ ϯй ϭ ϯϵ YƵŝŶƚŽŶ�ZŽĂĚ ϵ ϭϰй ϭ ϳ Ϭ Ϭй Ϭ Ϭ h :ϭϬ EŽƌƚŚ�^ƚƌĞĞƚ
:ϲ ϭϱϴ ϭϱϱ :ϱ ϮϬϰ ϭϵϰ :ϳ Ϯϭϲ Ϯϰϰ Ϯϵϳ

ϵϱ ϵϯ ϭϮϴ ϭϮϳ ϭϯϯ ϮϭϬ ϮϮϮ
ϱϮ ϭ Ϯй ϱϰ ϲϴ Ϯ ϯй ϳϮ sŝĐĂƌĂŐĞ�ZŽĂĚ ϭϭϬ ϯ ϯй ϭϭϲ h Ϯ Ϭ Ϭй Ϯ
ϰϯ Ϯ ϱй ϰϳ ϲϬ ϭ Ϯй ϲϮ Ϯϯ Ϭ Ϭй Ϯϯ ϭϯϳ Ϯ ϭй ϭϰϭ

h ϴϯ ϱ ϲй ϵϯ
ϭϲϱ ϵϲ Ϯϱ ϴϴ ϭϳ Ϯϵ ϳϯ ϭϭϵ ϭ
ϱ ϭ Ϯϲϭ ϭϰϰ ϭ Ϯ ϭϭϯ ϵϵ Ϭ ϭ ϰϲ ϯϬ Ϯ ϲ Ϭ ϭϵϯ ϭϱϮ
ϯй ϭй ϰй Ϯй Ϭй ϯй ϯй ϱй Ϭй
ϭϳϱ ϵϴ Ϯϳ ϵϮ ϭϳ ϯϭ ϳϳ ϭϯϭ ϭ
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�Ϯϰϵ

ϮϬϭϱ�ŽďƐĞƌǀĞĚ�ĂƐƐĞƐƐŵĞŶƚ�ĨůŽǁƐ�Ͳ�WD�ƉĞĂŬ�ŚŽƵƌ
&ŝŐƵƌĞ�ǆ͘ǆ
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D118 Iwade Dumbell Roundabout Paramics Model - Traffic Profiles

AM Peak Hour: 07:50-08:50

Traffic Flows 0750-0755 0755-0800 0800-0805 0805-0810 0810-0815 0815-0820 0820-0825 0825-0830 0830-0835 0835-0840 0840-0845 0845-0850
Grovehurst Road North Profile 1 7.867 11.308 10.298 6.631 8.078 8.078 7.089 7.089 8.69 9.376 7.998 7.499
A249 Offslip SB Profile 2 9.043 8.595 9.209 5.73 11.354 10.845 8.8 6.548 6.344 5.525 9.209 8.8
Swale Way Profile 3 6.629 8.063 7.798 4.838 6.809 10.881 14.838 9.928 7.884 4.838 9.431 8.063
Grovehurst Road South Profile 4 8.44 6.239 9.358 8.073 9.174 8.257 8.624 7.523 9.174 9.174 7.706 8.257
A249 Offslip NB Profile 5 9.997 12.496 4.533 6.632 10.997 7.323 9.672 7.738 7.185 7.303 7.323 8.801

PM Peak Hour: 17:00-18:00

Traffic Flows 1700-1705 1705-1710 1710-1715 1715-1720 1720-1725 1725-1730 1730-1735 1735-1740 1740-1745 1745-1750 1750-1755 1755-1800
Grovehurst Road North Profile 6 8.547 8.12 10.256 8.974 6.41 7.692 7.265 6.41 8.547 10.256 7.692 9.829
A249 Offslip SB Profile 7 9.654 8.02 11.881 12.129 9.654 8.168 7.425 8.663 6.931 9.158 4.208 4.11
Swale Way Profile 8 8.326 8.58 8.204 8.204 8.204 7.903 8.204 8.48 7.804 8.877 8.552 8.661
Grovehurst Road South Profile 9 8.484 8.484 8.484 7.243 7.484 9.953 7.656 10.346 8.277 7.243 8.484 7.863
A249 Offslip NB Profile 10 7.059 9.885 9.913 8.922 8.922 9.688 10.272 9.076 7.91 7.664 5.345 5.345

F:\Workfile\D118\Paramics\Iwade Dumbell Roundabouts_Existing\Discovery 18\Traffic Profiles Appendix
November 2017
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Northwestern Roundabout
1 Hour Peak Period Summary
ALL VEHICLES

07:50-08:50

Roundabout Link
Straight Ahead to Grovehurst Rd 162 159 -3 -2% 0.2 3
Right Turn to A249 Onslip 245 242 -3 -1% 0.2 3

407 401 -6 -1%
A249 NB Offslip
Left Turn to Grovehurst Rd 49 49 0 0% 0.0 3
Straight Ahead to A249 Onslip 0 0 0 0% 0.0 3
Right Turn to Rbt Link 647 634 -13 -2% 0.5 3

696 683 -13 -2%
Grovehurst Road North
Left Turn to A249 Onslip 25 25 0 0% 0.0 3
Straight Ahead to Rbt Link 408 403 -5 -1% 0.2 3

433 428 -5 -1%

Southeastern Roundabout
1 Hour Peak Period Summary
ALL VEHICLES

07:50-08:50

A249 SB Offslip
Left Turn to Swale Way 311 305 -6 -2% 0.3 3
Straight Ahead to Grovehurst Rd 175 171 -4 -2% 0.3 3
Straight Ahead to A249 Onslip 1 0 -1 -100% 1.4 3
Right Turn to Rbt Link 4 4 0 0% 0.0 3

491 480 -11 -2%
Swale Way
Left Turn to Grovehurst Rd 78 77 -1 -1% 0.1 3
Left Turn to A249 Onslip 279 275 -4 -1% 0.2 3
Straight Ahead to Rbt Link 182 180 -2 -1% 0.1 3

539 532 -7 -1%
Grovehurst Road South
Left Turn to A249 Onslip 170 168 -2 -1% 0.2 3
Straight Ahead to Rbt Link 222 219 -3 -1% 0.2 3
Right Turn to Swale Way 134 131 -3 -2% 0.3 3

526 518 -8 -2%
Roundabout Link
Left Turn to Swale Way 673 636 -37 -5% 1.4 3
Straight Ahead to Grovehurst Rd 224 254 30 13% 1.9 3
Right Turn to A249 Onslip 155 142 -13 -8% 1.1 3

1052 1032 -20 -2%

% diff GEH GEH < 5Location Nodes
Observed 

Flow
Model Flow Diff

IWADE DUMBELL ROUNDABOUT MODEL - 2015 TURN FLOW VALIDATION TABLES

Location Nodes
Observed 

Flow
Model Flow Diff % diff GEH GEH < 5

F:\Workfile\D118\Paramics\Iwade Dumbell Roundabouts_Existing\Validation\Turning Count Validation
December 2017



Northwestern Roundabout
1 Hour Peak Period Summary
ALL VEHICLES

17:00-18:00

Roundabout Link
Straight Ahead to Grovehurst Rd 220 216 -4 -2% 0.3 3
Right Turn to A249 Onslip 436 428 -8 -2% 0.4 3

656 644 -12 -2%
A249 NB Offslip
Left Turn to Grovehurst Rd 206 205 -1 0% 0.1 3
Straight Ahead to A249 Onslip 1 0 -1 -100% 1.4 3
Right Turn to Rbt Link 565 560 -5 -1% 0.2 3

772 765 -7 -1%
Grovehurst Road North
Left Turn to A249 Onslip 19 19 0 0% 0.0 3
Straight Ahead to Rbt Link 192 193 1 1% 0.1 3

211 212 1 0%

Southeastern Roundabout
1 Hour Peak Period Summary
ALL VEHICLES

17:00-18:00

A249 SB Offslip
Left Turn to Swale Way 177 176 -1 -1% 0.1 3
Straight Ahead to Grovehurst Rd 191 190 -1 -1% 0.1 3
Straight Ahead to A249 Onslip 0 0 0 0% 0.0 3
Right Turn to Rbt Link 33 33 0 0% 0.0 3

401 399 -2 0%
Swale Way
Left Turn to Grovehurst Rd 135 132 -3 -2% 0.3 3
Left Turn to A249 Onslip 451 444 -7 -2% 0.3 3
Straight Ahead to Rbt Link 347 343 -4 -1% 0.2 3

933 919 -14 -2%
Grovehurst Road South
Left Turn to A249 Onslip 88 87 -1 -1% 0.1 3
Straight Ahead to Rbt Link 277 274 -3 -1% 0.2 3
Right Turn to Swale Way 105 103 -2 -2% 0.2 3

470 464 -6 -1%
Roundabout Link
Left Turn to Swale Way 371 369 -2 -1% 0.1 3
Straight Ahead to Grovehurst Rd 326 315 -11 -3% 0.6 3
Right Turn to A249 Onslip 56 66 10 18% 1.3 3

753 750 -3 0%

GEH GEH < 5Location Nodes
Observed 

Flow
Model Flow Diff % diff

IWADE DUMBELL ROUNDABOUT MODEL - 2015 TURN FLOW VALIDATION TABLES

Location Nodes
Observed 

Flow
Model Flow Diff % diff GEH GEH < 5

F:\Workfile\D118\Paramics\Iwade Dumbell Roundabouts_Existing\Validation\Turning Count Validation
December 2017
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Showing: 07:50:00 to 08:50:00
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Data Overlay 1: (1 to 1692)

Modelled Link Flows: (1 to 1692)

2015 Base AM Link Flows



2015 Base WM Link Flows
Showing: 17:00:00 to 18:00:00

Modelled: 17:00:00 to 19:00:00

Modelled Link Flows: (1 to 1519)
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D118: Iwade Dumbell Roundabouts Paramics Discovery Model - Queue Length Results

A249 Dumbell Junction - Northwest Roundabout
Queue Length Results - AM Peak Period 07:50 - 08:50

Grovehurst Road North
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D118: Iwade Dumbell Roundabouts Paramics Discovery Model - Queue Length Results

A249 Dumbell Junction - Southeast Roundabout
Queue Length Results - AM Peak Period 07:50 - 08:50

A249 SB Offslip
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D118: Iwade Dumbell Roundabouts Paramics Discovery Model - Queue Length Results

A249 Dumbell Junction - Southeast Roundabout
Queue Length Results - AM Peak Period 07:50 - 08:50
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D118: Iwade Dumbell Roundabouts Paramics Discovery Model - Queue Length Results

A249 Dumbell Junction - Northwest Roundabout
Queue Length Results - PM Peak Period 17:00 - 18:00
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D118: Iwade Dumbell Roundabouts Paramics Discovery Model - Queue Length Results

A249 Dumbell Junction - Southeast Roundabout
Queue Length Results - PM Peak Period 17:00 - 18:00
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D118: Iwade Dumbell Roundabouts Paramics Discovery Model - Queue Length Results

A249 Dumbell Junction - Southeast Roundabout
Queue Length Results - PM Peak Period 17:00 - 18:00
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dĞŵƉƌŽ�ŐƌŽǁƚŚ�ĨĂĐƚŽƌ ůŽĐĂů�ƌŽĂĚƐ
zĞĂƌ ϮϬϮϯ �Ϯϰϵ yy dŽƚĂů�sĞŚŝĐůĞƐ

ǆǆ ,'sƐ
�Ϯϰϵ ǆǆ WĞƌĐĞŶƚĂŐĞ�,'sƐ

/E Khd ǆǆ W�hƐ
:ϭĂ ϭϲϲϴ ϭϲϲϴ ǆǆ dŽƚĂů�ǀĞŚŝĐůĞƐ�ĨŽƌ�Ăƌŵ
:ϭď ϮϴϮϳ ϮϴϮϳ
:ϰ ϭϭϬϮ ϭϭϬϮ sĞŚŝĐůĞƐ
:ϱ ϱϳϯ ϱϳϯ ϭ Ϯ ϯ ϰ ϱ
:ϲ ϲϳϬ ϲϳϬ ϭ Ϭ
:ϳ ϱϯϱ ϱϯϱ Ϯ ϭϲϵ Ϭ ϳϮϬ ϮϰϬ ϭϭϮϵ
:ϭϬ ϴϯϴ ϴϯϴ Ϭ ϰ Ϯ ϭϵϵ ϯϱϮ ϯ ϭ ϰ ϯϰϬ ϭϵϭ ϱϯϲ

Ϭй Ϭй ϭϬϬй ϰй ϰй ϰ ϯϬϱ ϭϵϱ Ϯ ϴϯ ϱϴϱ
Ϯϵϱ ϱϯϲ Ϭ Ϭ ϭ ϴ ϭϮ ϱ ϭϴϲ Ϯϯϳ ϭϰϯ ϭϮ ϱϳϴ

Ϭ ϰ ϭ ϭϵϭ ϯϰϬ ^ǁĂůĞ�tĂǇ ϲϲϭ ϰϯϲ Ϭ ϭϮϬϱ ϱϮϱ ϮϴϮϳ
h ,ĞĂǀŝĞƐ

ϭϮϬϱ ϭ Ϯ ϯ ϰ ϱ
ϱϴϱ ϭ Ϭ

Ϯ ϱ Ϭ ϭϬϳ ϮϬ ϭϯϮ
ϴϮϲ ϭϱй ϭϬϳ ϳϮϬ h Ϯ ϭ ϱϬй ϰ ϯ ϭ Ϭ ϭϮ ϴ ϮϮ

ϯ Ϭй Ϭ ϯ h ϯ ϮϲϬ ϵй ϮϬ ϮϰϬ ϭϵϱ ϯϬ ϭϱй ϮϮϰ ϰ ϭϬϭ ϯϬ ϭ ϳ ϭϯϵ
ϯϭ ϭϰй ϰ Ϯϳ ϭϳϰ ϯй ϱ ϭϲϵ ϯ ϯϬϱ ϭϬϭ ϯϯй ϰϬϲ ϱ ϱ ϲ ϳ Ϭ ϭϴ
ϰϰϳ ϯй ϭϮ ϰϯϲ Ϭ Ϭй Ϭ Ϭ h ϰ ϴϯ ϳ ϵй ϵϬ ϭϭϮ ϯϲ Ϭ ϭϮϴ ϯϲ ϯϭϭ

ϰϲϲ Ϯ :ϭĂ ϭϭϰϯ ϭϭϮϵ Ϯ :ϭď й�,ĞĂǀŝĞƐ
ϮϮϵ ϰ ϰϰϭ ϰϯϲ ϭ Ϯ ϯ ϰ ϱ

'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ h Ϭ Ϭ Ϭй Ϭ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ ϱ ϱϮϱ ϭ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй
Ϯϲϴ Ϯϳ ϭϬй Ϯϵϱ ϱϳϴ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ Ϯ Ϯ͘ϳй Ϭ͘Ϭй Ϭ͘Ϭй ϭϰ͘ϴй ϴ͘ϱй
ϭϳϯ ϵ ϱй ϭϴϮ ϭ ϯ ηηηηηη Ϭ͘Ϭй Ϭ͘Ϭй ϯ͘ϳй ϰ͘ϰй

ϱϰ Ϭ ϳϬϳ h ϰ ϯϯ͘Ϯй ϭϱ͘Ϯй Ϭ͘Ϭй ϰϵ͘ϵй ϴ͘ϳй
ϭϮ Ϭ ϭϮϯ ϳϲϭ ϲϲϭ ϭϴϲ Ϯϯϳ ϭϰϯ ϭϮ ϱ Ϯ͘ϱй Ϯ͘ϱй Ϭ͘Ϭй ϱ͘Ϭй Ϭ͘Ϭй
Ϯϭй Ϭй ϭϳй ϱ ϲ ϳ Ϭ
ϲϱ Ϭ ϴϯϬ ϭ ϯй ϯй ϱй Ϭй Ϭ Ϭ ϱϴϲ Ϭ

ϭϵϬ Ϯϰϰ ϭϱϬ ϭϮ Ϭ Ϭ Ϭ Ϭ
sĞŚŝĐůĞƐ ϱϰϱ ϱϯϮ Ϭ Ϭ Ϯϳ Ϭ

ϭ Ϯ ϯ ϰ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ ϱϯϮ Ϭ
ϭ ϱϰ Ϭ ϳϬϳ ϳϲϭ Ϭ Ϭ Ϭ Ϭ h
Ϯ ϯ Ϯϳ ϰϯϲ ϰϲϲ Ϭ Ϭ Ϭ Ϭ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ h :ϭϳ
ϰ ϭϳϯ Ϯϲϴ Ϭ ϰϰϭ Ϭ Ϭ 'ƌĞĂƚ�'ƌŽǀĞŚƵƌƐƚ�&Ăƌŵ

Ϭ ϮϮϵ Ϯϵϱ ϭϭϰϯ ϭϲϲϴ ^ŝƚĞ�ĂĐĐĞƐƐ Ϭ Ϭ
Ϭ Ϭ Ϭ Ϭ

,ĞĂǀŝĞƐ Ϭ Ϭ Ϭ Ϭ
ϭ Ϯ ϯ ϰ h Ϭ Ϭ Ϭ Ϭ

ϭ ϭϮ Ϭ ϭϮϯ ϭϯϰ Ϭ ϱϰϱ Ϭ Ϭ h Ϭ Ϭ Ϭ Ϭ
Ϯ Ϭ ϰ ϭϮ ϭϱ͘Ϯ Ϭ ϮϬ Ϭ Ϭ ϱϰϱ ϱϯϮ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ
ϰ ϵ Ϯϳ Ϭ ϯϲ͘Ϯ Ϭ ϱϴϲ Ϭ Ϭ

Ϭ Ϯϭ ϯϭ ϭϯϰ ϭϴϱ͘ϵ ϮϮ ϱϯϳ
ϱϰϱ ϱϯϮ Ϭй ϱй

й�,ĞĂǀŝĞƐ Ϭ Ϯϳ
ϭ Ϯ ϯ ϰ ϮϮ ϱϭϬ

ϭ Ϭ͘Ϭй Ϯϭ͘ϰй Ϭ͘Ϭй ϭϳ͘ϰй ϯ Ϭй Ϭ ϯ
Ϯ Ϭ͘Ϭй Ϭ͘Ϭй ϭϯ͘ϲй Ϯ͘ϲй ϵ Ϭй Ϭ ϵ
ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϭϮ
ϰ Ϭ͘Ϭй ϱ͘ϰй ϭϬ͘Ϭй Ϭ͘Ϭй ϯϴ DĞĚŝĐĂů�ĐĞŶƚƌĞ :ϰ

ϭϲ ϱϰϮ
Ϭ ϮϬ ϱϱϴ ϱϭϴ
Ϭй ϰй
ϭϲ ϱϲϮ

�ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ

^ŚĞƉƉĞǇ�ǁĂǇ

ϭϳϳ ϴϯ
ϴй ϰй

ϭϵϴ Ϯϰϱ ϭϯ ϯ
ϭϲϱ ϴϬ

ϭϯϵ ϯй ϰ ϭϯϱ
ϭϰϯ ϭй ϭ ϭϰϮ ϮϮϯ ϭй ϯ ϮϮϬ ϭϲϬ Ϯй ϯ ϭϱϳ

YƵŝŶƚŽŶ�ZŽĂĚ ϯϲ ϲй Ϯ ϯϰ YƵŝŶƚŽŶ�ZŽĂĚ ϯϮ ϯй ϭ ϯϭ Ϭ Ϭй Ϭ Ϭ h :ϭϬ EŽƌƚŚ�^ƚƌĞĞƚ
:ϲ ϭϳϳ ϭϳϲ :ϱ Ϯϰϲ Ϯϱϭ :ϳ Ϯϱϰ ϮϵϮ ϮϬϳ

ϮϬϲ ϮϬϮ ϭϵϵ ϭϴϵ ϮϮϳ Ϯϰϴ ϰϮϵ
ϳϲ ϭ ϭй ϳϳ ϭϬϴ Ϯ Ϯй ϭϭϬ sŝĐĂƌĂŐĞ�ZŽĂĚ ϭϲϲ ϯ Ϯй ϭϲϵ h ϰ Ϭ Ϭй ϰ
ϭϯϬ Ϯ Ϯй ϭϯϯ ϵϭ Ϭ Ϭй ϵϭ ϲϭ ϭ Ϯй ϲϮ ϭϵϵ ϰ Ϯй ϮϬϯ

h ϮϮϲ ϭϭ ϱй Ϯϯϲ
ϭϮϮ ϵϳ ϵϰ ϭϬϰ Ϯϰ ϯϰ ϰϵ ϲϴ Ϭ
ϳ Ϭ Ϯϭϵ Ϯϵϱ ϭ Ϯ ϭϵϴ ϭϮϱ Ϭ ϭ ϱϴ ϵϮ ϰ ϯ Ϭ ϭϭϴ ϯϴϯ
ϲй Ϭй ϭй Ϯй Ϭй ϯй ϵй ϱй Ϭй
ϭϮϵ ϵϳ ϵϱ ϭϬϲ Ϯϰ ϯϱ ϱϯ ϳϮ Ϭ

^ŚĞƉƉĞǇ�ǁĂǇ ^ŽŶŽƌĂ�ǁĂǇ >ĂǆƚŽŶ�ǁĂǇ ,ŝŐŚ�^ƚƌĞĞƚ

�Ϯϰϵ

ϭ͘Ϭϲϴϴ
ϭ͘Ϭϵϯϴ

ϮϬϮϯ�ďĂĐŬŐƌŽƵŶĚ�ĂƐƐĞƐƐŵĞŶƚ�ĨůŽǁƐ�Ͳ��D�ƉĞĂŬ�ŚŽƵƌ
&ŝŐƵƌĞ�ǆ͘ǆ

^ŚĞĞƚ�ϭ�ŽĨ�Ϯ

:͗ͰϮϳϮϯϵ�Ͳ�',�Ͳ�Et�^ŝƚƚŝŶŐďŽƵƌŶĞͰ�Z/�&�ϱϱϬϰ�Ͳ�dƌĂŶƐƉŽƌƚ��ƐƐĞƐƐŵĞŶƚ�;ƌĞǀŝƐĞĚͿͰ^ƉƌĞĂĚƐŚĞĞƚƐͰdƌĂĨĨŝĐ�ŐĞŶĞƌĂƚŝŽŶ�ĂŶĚ�ĚŝƐƚƌŝďƵƚŝŽŶ�ǀϭϭϰ͘ǆůƐǆ



dĞŵƉƌŽ�ŐƌŽǁƚŚ�ĨĂĐƚŽƌ ůŽĐĂů�ƌŽĂĚƐ
zĞĂƌ ϮϬϮϯ �Ϯϰϵ yy dŽƚĂů�sĞŚŝĐůĞƐ

ǆǆ ,'sƐ
�Ϯϰϵ ǆǆ WĞƌĐĞŶƚĂŐĞ�,'sƐ

/E Khd ǆǆ W�hƐ
:ϭĂ ϭϳϴϯ ϭϳϴϯ ǆǆ dŽƚĂů�ǀĞŚŝĐůĞƐ�ĨŽƌ�Ăƌŵ
:ϭď Ϯϳϲϵ Ϯϳϲϵ
:ϰ ϭϮϵϳ ϭϮϵϳ sĞŚŝĐůĞƐ
:ϱ ϰϮϯ ϰϮϯ ϭ Ϯ ϯ ϰ ϱ
:ϲ ϱϱϱ ϱϱϱ ϭ Ϭ
:ϳ ϯϵϵ ϯϵϵ Ϯ ϲϮ Ϭ ϯϵϲ ϯϰϵ ϴϬϲ
:ϭϬ ϳϬϰ ϳϬϰ Ϭ ϯϲ Ϭ ϮϬϵ ϮϬϳ ϯ Ϭ ϯϲ ϭϵϯ ϮϬϵ ϰϯϵ

Ϭй Ϭй Ϭй Ϭй ϳй ϰ ϰϵϯ ϯϳϭ ϯ ϭϰϰ ϭϬϭϭ
ϰϵϵ ϰϯϵ Ϭ Ϭ Ϭ Ϭ ϭϯ ϱ ϵϲ Ϯϵϲ ϭϭϯ ϵ ϱϭϰ

Ϭ ϯϲ Ϭ ϮϬϵ ϭϵϯ ^ǁĂůĞ�tĂǇ ϲϱϭ ϳϬϯ Ϭ ϳϬϱ ϳϭϭ Ϯϳϲϵ
h ,ĞĂǀŝĞƐ

ϳϬϱ ϭ Ϯ ϯ ϰ ϱ
ϭϬϭϭ ϭ Ϭ

Ϯ ϯ Ϭ ϲϭ ϰϭ ϭϬϱ
ϰϱϳ ϭϱй ϲϭ ϯϵϲ h ϯ Ϭ Ϭй ϯ ϯ Ϭ Ϭ ϭϯ Ϭ ϭϯ

ϭ Ϭй Ϭ ϭ h ϯ ϯϴϵ ϭϮй ϰϭ ϯϰϵ ϯϳϭ ϲϳ ϭϴй ϰϯϴ ϰ ϲϵ ϲϳ Ϭ ϮϬ ϭϱϲ
Ϯϭ Ϭй Ϭ Ϯϭ ϲϰ ϰй ϯ ϲϮ ϯ ϰϵϯ ϲϵ ϭϰй ϱϲϮ ϱ ϭ ϱ ϰ Ϯ ϭϮ
Ϯϭϭ ϯй ϲ ϮϬϱ Ϭ Ϭй Ϭ Ϭ h ϰ ϭϰϰ ϮϬ ϭϰй ϭϲϰ ϳϯ ϳϮ Ϭ ϳϵ ϲϯ Ϯϴϳ

ϮϮϳ Ϯ :ϭĂ ϴϮϯ ϴϬϲ Ϯ :ϭď й�,ĞĂǀŝĞƐ
ϰϲϭ ϰ ϳϭϮ ϳϬϯ ϭ Ϯ ϯ ϰ ϱ

'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ h Ϭ Ϭ Ϭй Ϭ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ ϱ ϳϭϭ ϭ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй
ϰϳϳ ϱϳ ϭϮй ϱϯϯ ϱϭϰ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ Ϯ ϰ͘ϰй Ϭ͘Ϭй Ϭ͘Ϭй ϭϱ͘ϱй ϭϭ͘ϳй
Ϯϯϱ ϭϲ ϳй Ϯϱϭ ϭ ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϳ͘Ϭй Ϭ͘Ϭй

ϮϮϱ ϭ ϲϭϴ h ϰ ϭϰ͘ϭй ϭϴ͘Ϯй Ϭ͘Ϭй Ϭ͘Ϭй ϭϯ͘ϲй
ϯϲ Ϭ ϭϬϭ ϴϰϰ ϲϱϭ ϵϲ Ϯϵϲ ϭϭϯ ϵ ϱ ϭ͘ϯй ϭ͘ϱй Ϭ͘Ϭй ϰ͘Ϭй Ϯϱ͘Ϭй
ϭϲй Ϭй ϭϲй ϭ ϱ ϰ Ϯ
ϮϲϮ ϭ ϳϭϵ ϭ ϭй Ϯй ϰй Ϯϱй Ϭ Ϭ ϳϰϮ Ϭ

ϵϳ ϯϬϭ ϭϭϳ ϭϭ Ϭ Ϭ Ϭ Ϭ
sĞŚŝĐůĞƐ ϱϯϴ ϳϮϬ Ϭ Ϭ ϭϭ Ϭ

ϭ Ϯ ϯ ϰ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ ϳϮϬ Ϭ
ϭ ϮϮϱ ϭ ϲϭϴ ϴϰϰ Ϭ Ϭ Ϭ Ϭ h
Ϯ ϭ Ϯϭ ϮϬϱ ϮϮϳ Ϭ Ϭ Ϭ Ϭ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ h :ϭϳ
ϰ Ϯϯϱ ϰϳϳ Ϭ ϳϭϮ Ϭ Ϭ 'ƌĞĂƚ�'ƌŽǀĞŚƵƌƐƚ�&Ăƌŵ

Ϭ ϰϲϭ ϰϵϵ ϴϮϯ ϭϳϴϯ ^ŝƚĞ�ĂĐĐĞƐƐ Ϭ Ϭ
Ϭ Ϭ Ϭ Ϭ

,ĞĂǀŝĞƐ Ϭ Ϭ Ϭ Ϭ
ϭ Ϯ ϯ ϰ h Ϭ Ϭ Ϭ Ϭ

ϭ ϯϲ Ϭ ϭϬϭ ϭϯϴ Ϭ ϱϯϴ Ϭ Ϭ h Ϭ Ϭ Ϭ Ϭ
Ϯ Ϭ Ϭ ϲ ϱ͘ϴϭ Ϭ ϭϭ Ϭ Ϭ ϱϯϴ ϳϮϬ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ
ϰ ϭϲ ϱϳ Ϭ ϳϯ͘Ϯ Ϭ ϱϱϵ Ϭ Ϭ

Ϭ ϱϯ ϱϳ ϭϬϳ Ϯϭϲ͘ϳ ϭϲ ϳϭϱ
ϱϯϴ ϳϮϬ Ϭй Ϯй

й�,ĞĂǀŝĞƐ Ϭ ϭϭ
ϭ Ϯ ϯ ϰ ϭϲ ϳϬϰ

ϭ Ϭ͘Ϭй ϭϲ͘Ϯй Ϭ͘Ϭй ϭϲ͘ϰй ϯϭ Ϭй Ϭ ϯϭ
Ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϯ͘ϴй Ϯϰ ϱй ϭ ϮϮ
ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϱϯ
ϰ Ϭ͘Ϭй ϳ͘Ϭй ϭϭ͘ϵй Ϭ͘Ϭй ϯϯ DĞĚŝĐĂů�ĐĞŶƚƌĞ :ϰ

ϭϳ ϱϬϳ
ϭ ϭϭ ϱϮϰ ϳϮϳ
ϲй Ϯй
ϭϴ ϱϭϳ

�ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ

^ŚĞƉƉĞǇ�ǁĂǇ

ϭϭϯ ϲϳ
ϱй Ϯй

ϮϯϮ ϭϳϰ ϱ ϭ
ϭϬϴ ϲϲ

ϭϴϵ ϭй ϭ ϭϴϴ
ϭϮϱ ϭй ϭ ϭϮϰ ϮϬϭ ϭй ϭ ϮϬϬ ϳϰ ϭй ϭ ϳϯ

YƵŝŶƚŽŶ�ZŽĂĚ ϰϯ ϯй ϭ ϰϮ YƵŝŶƚŽŶ�ZŽĂĚ ϵ ϭϰй ϭ ϳ Ϭ Ϭй Ϭ Ϭ h :ϭϬ EŽƌƚŚ�^ƚƌĞĞƚ
:ϲ ϭϲϵ ϭϲϲ :ϱ Ϯϭϴ ϮϬϳ :ϳ Ϯϯϭ Ϯϲϭ ϯϭϳ

ϭϬϮ ϵϵ ϭϯϳ ϭϯϲ ϭϰϮ ϮϮϰ Ϯϯϳ
ϱϲ ϭ Ϯй ϱϳ ϳϯ Ϯ ϯй ϳϱ sŝĐĂƌĂŐĞ�ZŽĂĚ ϭϭϴ ϯ ϯй ϭϮϭ h Ϯ Ϭ Ϭй Ϯ
ϰϲ Ϯ ϱй ϰϴ ϲϰ ϭ Ϯй ϲϱ Ϯϱ Ϭ Ϭй Ϯϱ ϭϰϲ Ϯ ϭй ϭϰϴ

h ϴϵ ϱ ϲй ϵϰ
ϭϳϲ ϭϬϯ Ϯϳ ϵϰ ϭϴ ϯϭ ϳϴ ϭϮϳ ϭ
ϱ ϭ Ϯϳϵ ϭϱϰ ϭ Ϯ ϭϮϭ ϭϬϲ Ϭ ϭ ϰϵ ϯϮ Ϯ ϲ Ϭ ϮϬϲ ϭϲϯ
ϯй ϭй ϰй Ϯй Ϭй ϯй ϯй ϱй Ϭй
ϭϴϮ ϭϬϰ Ϯϴ ϵϲ ϭϴ ϯϮ ϴϬ ϭϯϰ ϭ

^ŚĞƉƉĞǇ�ǁĂǇ ^ŽŶŽƌĂ�ǁĂǇ >ĂǆƚŽŶ�ǁĂǇ ,ŝŐŚ�^ƚƌĞĞƚ

�Ϯϰϵ

ϭ͘Ϭϲϴϲ
ϭ͘Ϭϵϯϲ

ϮϬϮϯ�ďĂĐŬŐƌŽƵŶĚ�ĂƐƐĞƐƐŵĞŶƚ�ĨůŽǁƐ�Ͳ�WD�ƉĞĂŬ�ŚŽƵƌ
&ŝŐƵƌĞ�ǆ͘ǆ

^ŚĞĞƚ�ϭ�ŽĨ�Ϯ

:͗ͰϮϳϮϯϵ�Ͳ�',�Ͳ�Et�^ŝƚƚŝŶŐďŽƵƌŶĞͰ�Z/�&�ϱϱϬϰ�Ͳ�dƌĂŶƐƉŽƌƚ��ƐƐĞƐƐŵĞŶƚ�;ƌĞǀŝƐĞĚͿͰ^ƉƌĞĂĚƐŚĞĞƚƐͰdƌĂĨĨŝĐ�ŐĞŶĞƌĂƚŝŽŶ�ĂŶĚ�ĚŝƐƚƌŝďƵƚŝŽŶ�ǀϭϭϰ͘ǆůƐǆ



yy dŽƚĂů�sĞŚŝĐůĞƐ
ǆǆ ,'sƐ

�,��< �Ϯϰϵ ǆǆ WĞƌĐĞŶƚĂŐĞ�,'sƐ
/E Khd /E Khd ǆǆ W�hƐ

:ϭĂ Ϯϭϴϯ Ϯϭϴϯ ϭϵϯϳ ϭϵϯϳ ǆǆ dŽƚĂů�ǀĞŚŝĐůĞƐ�ĨŽƌ�Ăƌŵ
:ϭď ϯϯϵϴ ϯϯϵϴ ϯϭϴϳ ϯϭϴϳ
:ϰ ϭϯϭϵ ϭϯϭϵ ϭϮϮϬ ϭϮϮϬ sĞŚŝĐůĞƐ
:ϱ ϱϳϯ ϱϳϯ ϱϳϯ ϱϳϯ ϭ Ϯ ϯ ϰ ϱ
:ϲ ϲϳϮ ϲϳϮ ϲϳϮ ϲϳϮ ϭ Ϭ
:ϳ ϱϯϱ ϱϯϱ ϱϯϱ ϱϯϱ Ϯ Ϯϴϯ Ϭ ϴϱϮ ϯϱϳ ϭϰϵϮ
:ϭϬ ϴϯϴ ϴϯϴ ϴϯϴ ϴϯϴ Ϭ ϰ Ϯ ϭϵϵ ϰϭϬ ϯ ϭ ϰ ϯϵϱ ϭϵϭ ϱϵϭ

Ϭй Ϭй ϭϬϬй ϰй ϰй ϰ ϯϮϭ ϮϯϮ Ϯ ϵϭ ϲϰϲ
ϯϮϭ ϱϵϭ Ϭ Ϭ ϭ ϴ ϭϱ ϱ ϭϵϲ Ϯϴϵ ϭϳϰ ϭϮ ϲϳϬ

Ϭ ϰ ϭ ϭϵϭ ϯϵϱ ^ǁĂůĞ�tĂǇ ϴϬϭ ϱϮϰ Ϭ ϭϰϮϯ ϲϱϬ ϯϯϵϴ
h ,ĞĂǀŝĞƐ

ϭϰϮϯ ϭ Ϯ ϯ ϰ ϱ
ϲϰϲ ϭ Ϭ

Ϯ ϱ Ϭ ϭϭϯ ϮϬ ϭϯϴ
ϵϲϰ ϭϯй ϭϭϯ ϴϱϮ h Ϯ ϭ ϱϬй ϰ ϯ ϭ Ϭ ϭϱ ϴ Ϯϱ

ϯ Ϭй Ϭ ϯ h ϯ ϯϳϳ ϲй ϮϬ ϯϱϳ ϮϯϮ ϯϱ ϭϱй Ϯϲϲ ϰ ϭϬϱ ϯϱ ϭ ϵ ϭϱϬ
ϯϴ ϭϭй ϰ ϯϰ Ϯϴϴ Ϯй ϱ Ϯϴϯ ϯ ϯϮϭ ϭϬϱ ϯϯй ϰϮϲ ϱ ϱ ϲ ϵ Ϭ ϮϬ
ϳϱϲ Ϯй ϭϰ ϳϰϯ Ϭ Ϭй Ϭ Ϭ h ϰ ϵϭ ϵ ϭϬй ϭϬϬ ϭϭϲ ϰϭ Ϭ ϭϯϵ ϯϴ ϯϯϯ

ϳϳϵ Ϯ :ϭĂ ϭϱϭϯ ϭϰϵϮ Ϯ :ϭď й�,ĞĂǀŝĞƐ
ϯϰϵ ϰ ϱϭϳ ϱϮϰ ϭ Ϯ ϯ ϰ ϱ

'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ h Ϭ Ϭ Ϭй Ϭ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ ϱ ϲϱϬ ϭ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй
Ϯϴϳ ϯϬ ϭϬй ϯϭϳ ϲϳϬ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ Ϯ ϭ͘ϲй Ϭ͘Ϭй Ϭ͘Ϭй ϭϯ͘Ϯй ϱ͘ϳй
ϮϯϬ ϭϭ ϱй Ϯϰϭ ϭ ϯ ηηηηηη Ϭ͘Ϭй Ϭ͘Ϭй ϯ͘ϵй ϰ͘ϰй

ϭϭϳ Ϭ ϳϳϬ h ϰ ϯϮ͘ϴй ϭϰ͘ϵй Ϭ͘Ϭй ϰϵ͘ϵй ϭϬ͘ϭй
ϭϮ Ϭ ϭϮϳ ϴϴϳ ϴϬϭ ϭϵϲ Ϯϴϵ ϭϳϰ ϭϮ ϱ Ϯ͘ϰй Ϯ͘ϭй Ϭ͘Ϭй ϱ͘ϯй Ϭ͘Ϭй
ϭϬй Ϭй ϭϲй ϱ ϲ ϵ Ϭ
ϭϮϴ Ϭ ϴϵϳ ϭ Ϯй Ϯй ϱй Ϭй Ϭ Ϭ ϳϭϱ Ϭ

ϮϬϬ Ϯϵϱ ϭϴϯ ϭϮ Ϭ Ϭ Ϭ Ϭ
sĞŚŝĐůĞƐ ϲϯϳ ϲϱϳ Ϭ Ϭ Ϯϵ Ϭ

ϭ Ϯ ϯ ϰ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ ϲϱϳ Ϭ
ϭ ϭϭϳ Ϭ ϳϳϬ ϴϴϳ Ϭ Ϭ Ϭ Ϭ h
Ϯ ϯ ϯϰ ϳϰϯ ϳϳϵ Ϭ Ϭ Ϭ Ϭ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ h :ϭϳ
ϰ ϮϯϬ Ϯϴϳ Ϭ ϱϭϳ Ϭ Ϭ 'ƌĞĂƚ�'ƌŽǀĞŚƵƌƐƚ�&Ăƌŵ

Ϭ ϯϰϵ ϯϮϭ ϭϱϭϯ Ϯϭϴϯ ^ŝƚĞ�ĂĐĐĞƐƐ Ϭ Ϭ
Ϭ Ϭ Ϭ Ϭ

,ĞĂǀŝĞƐ Ϭ Ϭ Ϭ Ϭ
ϭ Ϯ ϯ ϰ h Ϭ Ϭ Ϭ Ϭ

ϭ ϭϮ Ϭ ϭϮϳ ϭϯϴ Ϭ ϲϯϳ Ϭ Ϭ h Ϭ Ϭ Ϭ Ϭ
Ϯ Ϭ ϰ ϭϰ ϭϳ͘Ϯ Ϭ ϮϮ Ϭ Ϭ ϲϯϳ ϲϱϳ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ
ϰ ϭϭ ϯϬ Ϭ ϰϭ͘Ϯ Ϭ ϲϴϮ Ϭ Ϭ

Ϭ Ϯϯ ϯϰ ϭϰϬ ϭϵϲ͘ϵ ϮϮ ϲϲϰ
ϲϯϳ ϲϱϳ Ϭй ϱй

й�,ĞĂǀŝĞƐ Ϭ Ϯϵ
ϭ Ϯ ϯ ϰ ϮϮ ϲϯϱ

ϭ Ϭ͘Ϭй ϵ͘ϵй Ϭ͘Ϭй ϭϲ͘ϱй ϯ Ϭй Ϭ ϯ
Ϯ Ϭ͘Ϭй Ϭ͘Ϭй ϭϬ͘ϵй ϭ͘ϴй ϵ Ϭй Ϭ ϵ
ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϭϮ
ϰ Ϭ͘Ϭй ϰ͘ϵй ϭϬ͘ϰй Ϭ͘Ϭй ϯϴ DĞĚŝĐĂů�ĐĞŶƚƌĞ :ϰ

ϭϲ ϲϯϰ
Ϭ ϮϮ ϲϱϬ ϲϰϰ
Ϭй ϰй
ϭϲ ϲϱϲ

�ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ

^ŚĞƉƉĞǇ�ǁĂǇ

ϭϳϳ ϴϯ
ϴй ϰй

ϮϬϬ Ϯϰϱ ϭϯ ϯ
ϭϲϱ ϴϬ

ϭϯϵ ϯй ϰ ϭϯϱ
ϭϰϯ ϭй ϭ ϭϰϮ ϮϮϯ ϭй ϯ ϮϮϬ ϭϲϬ Ϯй ϯ ϭϱϳ

YƵŝŶƚŽŶ�ZŽĂĚ ϯϲ ϲй Ϯ ϯϰ ϯϮ ϯй ϭ ϯϭ Ϭ Ϭй Ϭ Ϭ h :ϭϬ EŽƌƚŚ�^ƚƌĞĞƚ
:ϲ ϭϳϳ ϭϳϲ :ϱ Ϯϰϲ Ϯϱϭ :ϳ Ϯϱϰ ϮϵϮ ϮϬϳ

ϮϬϲ ϮϬϮ ϭϵϵ ϭϴϵ ϮϮϳ Ϯϰϴ ϰϮϵ
ϳϲ ϭ ϭй ϳϳ ϭϬϴ Ϯ Ϯй ϭϭϬ ϭϲϲ ϯ Ϯй ϭϲϵ h ϰ Ϭ Ϭй ϰ
ϭϯϬ Ϯ Ϯй ϭϯϯ ϵϭ Ϭ Ϭй ϵϭ ϲϭ ϭ Ϯй ϲϮ ϭϵϵ ϰ Ϯй ϮϬϯ

h ϮϮϲ ϭϭ ϱй Ϯϯϲ
ϭϮϰ ϵϳ ϵϰ ϭϬϰ Ϯϰ ϯϰ ϰϵ ϲϴ Ϭ
ϳ Ϭ ϮϮϭ Ϯϵϱ ϭ Ϯ ϭϵϴ ϭϮϱ Ϭ ϭ ϱϴ ϵϮ ϰ ϯ Ϭ ϭϭϴ ϯϴϯ
ϲй Ϭй ϭй Ϯй Ϭй ϯй ϵй ϱй Ϭй
ϭϯϭ ϵϳ ϵϱ ϭϬϲ Ϯϰ ϯϱ ϱϯ ϳϮ Ϭ

^ŚĞƉƉĞǇ�ǁĂǇ ^ŽŶŽƌĂ�ǁĂǇ >ĂǆƚŽŶ�ǁĂǇ ,ŝŐŚ�^ƚƌĞĞƚ

�Ϯϰϵ

ϮϬϮϯ�ďĂƐĞůŝŶĞ�ĂƐƐĞƐƐŵĞŶƚ�ĨůŽǁƐ�Ͳ��D�ƉĞĂŬ�ŚŽƵƌ
&ŝŐƵƌĞ�ǆ͘ǆ

^ŚĞĞƚ�ϭ�ŽĨ�Ϯ

:͗ͰϮϳϮϯϵ�Ͳ�',�Ͳ�Et�^ŝƚƚŝŶŐďŽƵƌŶĞͰ�Z/�&�ϱϱϬϰ�Ͳ�dƌĂŶƐƉŽƌƚ��ƐƐĞƐƐŵĞŶƚ�;ƌĞǀŝƐĞĚͿͰ^ƉƌĞĂĚƐŚĞĞƚƐͰdƌĂĨĨŝĐ�ŐĞŶĞƌĂƚŝŽŶ�ĂŶĚ�ĚŝƐƚƌŝďƵƚŝŽŶ�ǀϭϭϰ͘ǆůƐǆ



yy dŽƚĂů�sĞŚŝĐůĞƐ
ǆǆ ,'sƐ

�,��< �Ϯϰϵ ǆǆ WĞƌĐĞŶƚĂŐĞ�,'sƐ
/E Khd /E Khd ǆǆ W�hƐ

:ϭĂ ϮϮϰϯ ϮϮϰϯ ϮϬϮϭ ϮϬϮϭ ǆǆ dŽƚĂů�ǀĞŚŝĐůĞƐ�ĨŽƌ�Ăƌŵ
:ϭď ϯϮϭϲ ϯϮϭϲ ϯϬϲϳ ϯϬϲϳ
:ϰ ϭϱϭϬ ϭϱϭϬ ϭϰϭϳ ϭϰϭϳ sĞŚŝĐůĞƐ
:ϱ ϰϮϯ ϰϮϯ ϰϮϯ ϰϮϯ ϭ Ϯ ϯ ϰ ϱ
:ϲ ϱϱϴ ϱϱϴ ϱϱϴ ϱϱϴ ϭ Ϭ
:ϳ ϯϵϵ ϯϵϵ ϯϵϵ ϯϵϵ Ϯ ϭϭϭ Ϭ ϰϮϴ ϰϬϮ ϵϰϭ
:ϭϬ ϳϬϰ ϳϬϰ ϳϬϰ ϳϬϰ Ϭ ϰϮ Ϭ Ϯϭϳ ϮϭϮ ϯ Ϭ ϰϮ ϭϵϴ Ϯϭϳ ϰϱϳ

Ϭй Ϭй Ϭй Ϭй ϳй ϰ ϱϰϱ ϰϲϬ ϯ ϭϳϬ ϭϭϳϵ
ϱϵϴ ϰϱϳ Ϭ Ϭ Ϭ Ϭ ϭϯ ϱ ϭϬϳ ϰϬϳ ϭϭϲ ϵ ϲϯϵ

Ϭ ϰϮ Ϭ Ϯϭϳ ϭϵϴ ^ǁĂůĞ�tĂǇ ϳϲϯ ϵϬϵ Ϭ ϳϰϲ ϳϵϴ ϯϮϭϲ
h ,ĞĂǀŝĞƐ

ϳϰϲ ϭ Ϯ ϯ ϰ ϱ
ϭϭϳϵ ϭ Ϭ

Ϯ ϯ Ϭ ϲϮ ϰϭ ϭϬϲ
ϰϵϭ ϭϱй ϲϮ ϰϮϴ h ϯ Ϭ Ϭй ϯ ϯ Ϭ Ϭ ϭϯ Ϭ ϭϯ

ϭ Ϭй Ϭ ϭ h ϯ ϰϰϯ ϭϬй ϰϭ ϰϬϮ ϰϲϬ ϲϴ ϭϱй ϱϮϴ ϰ ϲϵ ϲϴ Ϭ ϮϬ ϭϱϳ
ϲϬ Ϭй Ϭ ϲϬ ϭϭϯ Ϯй ϯ ϭϭϭ ϯ ϱϰϱ ϲϵ ϭϯй ϲϭϰ ϱ ϭ ϱ ϰ Ϯ ϭϮ
ϯϰϮ Ϯй ϲ ϯϯϳ Ϭ Ϭй Ϭ Ϭ h ϰ ϭϳϬ ϮϬ ϭϮй ϭϵϬ ϳϯ ϳϯ Ϭ ϴϬ ϲϯ Ϯϴϵ

ϯϵϴ Ϯ :ϭĂ ϵϲϬ ϵϰϭ Ϯ :ϭď й�,ĞĂǀŝĞƐ
ϲϴϰ ϰ ϵϭϳ ϵϬϵ ϭ Ϯ ϯ ϰ ϱ

'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ h Ϭ Ϭ Ϭй Ϭ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ ϱ ϳϵϴ ϭ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй
ϱϯϳ ϱϳ ϭϭй ϱϵϯ ϲϯϵ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ Ϯ Ϯ͘ϱй Ϭ͘Ϭй Ϭ͘Ϭй ϭϰ͘ϱй ϭϬ͘ϭй
ϯϴϬ ϭϲ ϰй ϯϵϳ ϭ ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϲ͘ϴй Ϭ͘Ϭй

ϯϬϯ ϭ ϲϮϰ h ϰ ϭϮ͘ϳй ϭϰ͘ϴй Ϭ͘Ϭй Ϭ͘Ϭй ϭϭ͘ϱй
ϯϲ Ϭ ϭϬϭ ϵϮϴ ϳϲϯ ϭϬϳ ϰϬϳ ϭϭϲ ϵ ϱ ϭ͘Ϯй ϭ͘ϭй Ϭ͘Ϭй ϯ͘ϵй Ϯϱ͘Ϭй
ϭϮй Ϭй ϭϲй ϭ ϱ ϰ Ϯ
ϯϯϵ ϭ ϳϮϱ ϭ ϭй ϭй ϰй Ϯϱй Ϭ Ϭ ϴϮϵ Ϭ

ϭϬϴ ϰϭϮ ϭϮϬ ϭϭ Ϭ Ϭ Ϭ Ϭ
sĞŚŝĐůĞƐ ϲϲϯ ϴϬϴ Ϭ Ϭ ϭϭ Ϭ

ϭ Ϯ ϯ ϰ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ ϴϬϴ Ϭ
ϭ ϯϬϯ ϭ ϲϮϰ ϵϮϴ Ϭ Ϭ Ϭ Ϭ h
Ϯ ϭ ϲϬ ϯϯϳ ϯϵϴ Ϭ Ϭ Ϭ Ϭ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ h :ϭϳ
ϰ ϯϴϬ ϱϯϳ Ϭ ϵϭϳ Ϭ Ϭ 'ƌĞĂƚ�'ƌŽǀĞŚƵƌƐƚ�&Ăƌŵ

Ϭ ϲϴϰ ϱϵϴ ϵϲϬ ϮϮϰϯ ^ŝƚĞ�ĂĐĐĞƐƐ Ϭ Ϭ
Ϭ Ϭ Ϭ Ϭ

,ĞĂǀŝĞƐ Ϭ Ϭ Ϭ Ϭ
ϭ Ϯ ϯ ϰ h Ϭ Ϭ Ϭ Ϭ

ϭ ϯϲ Ϭ ϭϬϭ ϭϯϴ Ϭ ϲϲϯ Ϭ Ϭ h Ϭ Ϭ Ϭ Ϭ
Ϯ Ϭ Ϭ ϲ ϱ͘ϴϭ Ϭ ϭϭ Ϭ Ϭ ϲϲϯ ϴϬϴ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ
ϰ ϭϲ ϱϳ Ϭ ϳϯ͘Ϯ Ϭ ϲϴϰ Ϭ Ϭ

Ϭ ϱϯ ϱϳ ϭϬϳ Ϯϭϲ͘ϳ ϭϲ ϴϬϯ
ϲϲϯ ϴϬϴ Ϭй ϭй

й�,ĞĂǀŝĞƐ Ϭ ϭϭ
ϭ Ϯ ϯ ϰ ϭϲ ϳϵϮ

ϭ Ϭ͘Ϭй ϭϮ͘Ϭй Ϭ͘Ϭй ϭϲ͘Ϯй ϯϭ Ϭй Ϭ ϯϭ
Ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϭ͘ϳй Ϯϰ ϱй ϭ ϮϮ
ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϱϯ
ϰ Ϭ͘Ϭй ϰ͘ϯй ϭϬ͘ϲй Ϭ͘Ϭй ϯϯ DĞĚŝĐĂů�ĐĞŶƚƌĞ :ϰ

ϭϳ ϲϯϮ
ϭ ϭϭ ϲϰϵ ϴϭϰ
ϲй Ϯй
ϭϴ ϲϰϮ

�ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ

^ŚĞƉƉĞǇ�ǁĂǇ

ϭϭϯ ϲϳ
ϱй Ϯй

Ϯϯϱ ϭϳϰ ϱ ϭ
ϭϬϴ ϲϲ

ϭϴϵ ϭй ϭ ϭϴϴ
ϭϮϱ ϭй ϭ ϭϮϰ ϮϬϭ ϭй ϭ ϮϬϬ ϳϰ ϭй ϭ ϳϯ

YƵŝŶƚŽŶ�ZŽĂĚ ϰϯ ϯй ϭ ϰϮ ϵ ϭϰй ϭ ϳ Ϭ Ϭй Ϭ Ϭ h :ϭϬ EŽƌƚŚ�^ƚƌĞĞƚ
:ϲ ϭϲϵ ϭϲϲ :ϱ Ϯϭϴ ϮϬϳ :ϳ Ϯϯϭ Ϯϲϭ ϯϭϳ

ϭϬϮ ϵϵ ϭϯϳ ϭϯϲ ϭϰϮ ϮϮϰ Ϯϯϳ
ϱϲ ϭ Ϯй ϱϳ ϳϯ Ϯ ϯй ϳϱ ϭϭϴ ϯ ϯй ϭϮϭ h Ϯ Ϭ Ϭй Ϯ
ϰϲ Ϯ ϱй ϰϴ ϲϰ ϭ Ϯй ϲϱ Ϯϱ Ϭ Ϭй Ϯϱ ϭϰϲ Ϯ ϭй ϭϰϴ

h ϴϵ ϱ ϲй ϵϰ
ϭϳϵ ϭϬϯ Ϯϳ ϵϰ ϭϴ ϯϭ ϳϴ ϭϮϳ ϭ
ϱ ϭ ϮϴϮ ϭϱϰ ϭ Ϯ ϭϮϭ ϭϬϲ Ϭ ϭ ϰϵ ϯϮ Ϯ ϲ Ϭ ϮϬϲ ϭϲϯ
ϯй ϭй ϰй Ϯй Ϭй ϯй ϯй ϱй Ϭй
ϭϴϱ ϭϬϰ Ϯϴ ϵϲ ϭϴ ϯϮ ϴϬ ϭϯϰ ϭ

^ŚĞƉƉĞǇ�ǁĂǇ ^ŽŶŽƌĂ�ǁĂǇ >ĂǆƚŽŶ�ǁĂǇ ,ŝŐŚ�^ƚƌĞĞƚ

�Ϯϰϵ

ϮϬϮϯ�ďĂƐĞůŝŶĞ�ĂƐƐĞƐƐŵĞŶƚ�ĨůŽǁƐ�Ͳ�WD�ƉĞĂŬ�ŚŽƵƌ
&ŝŐƵƌĞ�ǆ͘ǆ

^ŚĞĞƚ�ϭ�ŽĨ�Ϯ

:͗ͰϮϳϮϯϵ�Ͳ�',�Ͳ�Et�^ŝƚƚŝŶŐďŽƵƌŶĞͰ�Z/�&�ϱϱϬϰ�Ͳ�dƌĂŶƐƉŽƌƚ��ƐƐĞƐƐŵĞŶƚ�;ƌĞǀŝƐĞĚͿͰ^ƉƌĞĂĚƐŚĞĞƚƐͰdƌĂĨĨŝĐ�ŐĞŶĞƌĂƚŝŽŶ�ĂŶĚ�ĚŝƐƚƌŝďƵƚŝŽŶ�ǀϭϭϰ͘ǆůƐǆ



yy dŽƚĂů�sĞŚŝĐůĞƐ
ǆǆ ,'sƐ

�Ϯϰϵ ǆǆ WĞƌĐĞŶƚĂŐĞ�,'sƐ
/E Khd /E Khd ǆǆ W�hƐ

:ϭĂ ϳϴ ϳϴ ϳϴ ϳϴ ǆǆ dŽƚĂů�ǀĞŚŝĐůĞƐ�ĨŽƌ�Ăƌŵ
:ϭď ϮϬϳ ϮϬϳ ϮϬϳ ϮϬϳ
:ϰ ϭϲϬ ϭϲϬ ϭϲϬ ϭϲϬ sĞŚŝĐůĞƐ
:ϱ Ϯϯϴ Ϯϯϴ Ϯϯϴ Ϯϯϴ ϭ Ϯ ϯ ϰ ϱ
:ϲ ϱϭ ϱϭ ϱϭ ϱϭ ϭ Ϭ
:ϳ ϳϲ ϳϲ ϳϲ ϳϲ Ϯ Ϭ Ϭ Ϭ ϯϴ ϯϴ
:ϭϬ ϲϮ ϲϮ ϲϮ ϲϮ Ϭ Ϭ Ϭ ϯϯ Ϭ ϯ Ϭ Ϭ Ϭ ϯϯ ϯϯ

Ϭй Ϭй Ϭй Ϭй Ϭй ϰ Ϭ Ϭ Ϭ ϵ ϵ
ϯϱ͘ϵ ϯϯ Ϭ Ϭ Ϭ Ϭ Ϭ ϱ ϲϵ ϰϬ ϭϳ Ϭ ϭϮϲ

Ϭ Ϭ Ϭ ϯϯ Ϭ ^ǁĂůĞ�tĂǇ ϲϵ ϰϬ Ϭ ϭϳ ϴϭ ϮϬϳ
h ,ĞĂǀŝĞƐ

ϭϳ ϭ Ϯ ϯ ϰ ϱ
ϵ ϭ Ϭ

Ϯ Ϭ Ϭ Ϭ Ϭ Ϭ
Ϭ Ϭй Ϭ Ϭ h Ϭ Ϭ Ϭй Ϭ ϯ Ϭ Ϭ Ϭ Ϭ Ϭ

Ϭ Ϭй Ϭ Ϭ h ϯϴ Ϭй Ϭ ϯϴ Ϭ Ϭ Ϭй Ϭ ϰ Ϭ Ϭ Ϭ Ϭ Ϭ
Ϭ Ϭй Ϭ Ϭ Ϭ Ϭй Ϭ Ϭ Ϭ Ϭ Ϭй Ϭ ϱ Ϭ Ϭ Ϭ Ϭ Ϭ
ϱ Ϭй Ϭ ϱ Ϭ Ϭй Ϭ Ϭ h ϵ Ϭ Ϭй ϵ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ

ϱ :ϭĂ ϯϵ ϯϴ :ϭď й�,ĞĂǀŝĞƐ
ϰ ϰϬ ϰϬ ϭ Ϯ ϯ ϰ ϱ

'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ h Ϭ Ϭ Ϭй Ϭ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ ϴϭ ϭ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй
ϯϲ Ϭ Ϭй ϯϲ ϭϮϲ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ Ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй
ϰ Ϭ Ϭй ϰ ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй

Ϭ Ϭ ϯϯ h ϰ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй
Ϭ Ϭ Ϭ ϯϯ ϲϵ ϲϵ ϰϬ ϭϳ Ϭ ϱ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй
Ϭй Ϭй Ϭй Ϭ Ϭ Ϭ Ϭ
Ϭ Ϭ ϯϯ Ϭй Ϭй Ϭй Ϭй Ϭ ϭϬ ϱϵ ϭϮ

ϲϵ ϰϬ ϭϳ Ϭ Ϭ Ϭ Ϭ Ϭ
sĞŚŝĐůĞƐ ϭϮϲ ϴϭ Ϭ Ϭ Ϭ Ϭ

ϭ Ϯ ϯ ϰ ϯϮ Ϭ Ϭ ϯϮ Ϭ ϭϬ ϱϵ ϭϮ
ϭ Ϭ Ϭ ϯϯ ϯϯ͘ϭ Ϭ Ϭ Ϭ Ϭ h
Ϯ Ϭ Ϭ ϱ ϱ͘ϰϰ ϵ Ϭ Ϭ ϵ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ h :ϭϳ
ϰ ϰ ϯϲ Ϭ ϯϵ͘ϴ ϰϭ ϭϱ 'ƌĞĂƚ�'ƌŽǀĞŚƵƌƐƚ�&Ăƌŵ

Ϭ ϰ ϯϲ ϯϵ ϳϴ͘ϯϮ ^ŝƚĞ�ĂĐĐĞƐƐ ϭϯ ϰϴ
ϯϴ Ϭ Ϭ ϯϴ

,ĞĂǀŝĞƐ Ϭ Ϭ Ϭ Ϭ
ϭ Ϯ ϯ ϰ h ϭϬ Ϭ Ϭ ϭϬ

ϭ Ϭ Ϭ Ϭ Ϭ ϯ ϱϲ ϯ Ϭ h Ϭ Ϭ Ϭ Ϭ
Ϯ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ ϲϮ ϳϴ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ
ϰ Ϭ Ϭ Ϭ Ϭ ϯ ϱϲ ϯ Ϭ

Ϭ Ϭ Ϭ Ϭ Ϭ ϱϮ Ϯϲ
ϲϮ ϳϴ Ϭй Ϭй

й�,ĞĂǀŝĞƐ Ϭ Ϭ
ϭ Ϯ ϯ ϰ ϱϮ Ϯϲ

ϭ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϯϭ Ϭй Ϭ ϯϭ
Ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϴ Ϭй Ϭ ϴ
ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϯϵ
ϰ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϲϰ DĞĚŝĐĂů�ĐĞŶƚƌĞ :ϰ

ϭϮ ϯϬ
Ϭ Ϭ ϰϯ ϯϰ
Ϭй Ϭй
ϭϮ ϯϬ

�ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ

^ŚĞƉƉĞǇ�ǁĂǇ ^ŝƚĞ�ĂĐĐĞƐƐ
ϭϳϲ ϱϳ

Ϭ ϯ Ϭ Ϭ
Ϭй Ϭй ϴϮ Ϯϯϯ Ϭ Ϭ

Ϯ ϯ Ϭ Ϭ ϭϳϲ ϱϳ
Ϭ ϯ

Ϯϳ Ϭй Ϭ Ϯϳ
ϭϰ Ϭй Ϭ ϭϰ ϲϮ Ϭ Ϭ ϲϮ ϰϱ Ϭй Ϭ ϰϱ ϭϲ Ϭй Ϭ ϭϲ

YƵŝŶƚŽŶ�ZŽĂĚ Ϭ Ϭй Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ ϭϭ Ϭй Ϭ ϭϭ Ϭ Ϭй Ϭ Ϭ h :ϭϬ EŽƌƚŚ�^ƚƌĞĞƚ
:ϲ ϭϰ ϭϰ :ϱ ϲϮ ϲϮ :ϭϴ ϱϳ ϱϲ :ϳ ϰϱ ϰϰ Ϯϴ

ϯϳ ϯϳ ϭϳϲ ϭϳϲ Ϯϭ ϮϬ ϭϲ ϭϰ ϭϮ
Ϯ Ϭ Ϭй Ϯ ϯϳ Ϭ Ϭй ϯϳ Ϯϭ Ϭ Ϭ Ϯϭ ϭϲ Ϭ Ϭй ϭϲ h Ϭ Ϭ Ϭй Ϭ
ϯϱ Ϭ Ϭй ϯϱ ϭϯϵ Ϭ Ϭй ϭϯϵ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭй Ϭ ϴ Ϭ Ϭй ϴ

h ϰ Ϭ Ϭй ϰ
Ϭ ϭϭ Ϭ ϰϴ ϰ Ϭ ϱ ϭ Ϭ
Ϭ Ϭ ϭϭ ϯϱ Ϭ Ϭ ϰϴ ϭϯϵ Ϭ Ϭ ϰ ϭϭ Ϭ Ϭ Ϭ ϳ ϮϬ
Ϭй Ϭй Ϭй Ϭй Ϭй Ϭй Ϭй Ϭй Ϭй
Ϭ ϭϭ Ϭ ϰϴ ϰ Ϭ ϱ ϭ Ϭ

^ŚĞƉƉĞǇ�ǁĂǇ ^ŽŶŽƌĂ�ǁĂǇ >ĂǆƚŽŶ�ǁĂǇ ,ŝŐŚ�^ƚƌĞĞƚ

�Ϯϰϵ

dŽƚĂů�ĚĞǀĞůŽƉŵĞŶƚ�ĨůŽǁƐ�Ͳ�ϮϬϮϯ��D�ƉĞĂŬ�ŚŽƵƌ
&ŝŐƵƌĞ�ǆ͘ǆ

^ŚĞĞƚ�ϭ�ŽĨ�Ϯ

:͗ͰϮϳϮϯϵ�Ͳ�',�Ͳ�Et�^ŝƚƚŝŶŐďŽƵƌŶĞͰ�Z/�&�ϱϱϬϰ�Ͳ�dƌĂŶƐƉŽƌƚ��ƐƐĞƐƐŵĞŶƚ�;ƌĞǀŝƐĞĚͿͰ^ƉƌĞĂĚƐŚĞĞƚƐͰdƌĂĨĨŝĐ�ŐĞŶĞƌĂƚŝŽŶ�ĂŶĚ�ĚŝƐƚƌŝďƵƚŝŽŶ�ǀϭϭϰ͘ǆůƐǆ



yy dŽƚĂů�sĞŚŝĐůĞƐ
ǆǆ ,'sƐ

�Ϯϰϵ ǆǆ WĞƌĐĞŶƚĂŐĞ�,'sƐ
/E Khd /E Khd ǆǆ W�hƐ

:ϭĂ ϳϰ ϳϰ ϳϰ ϳϰ ǆǆ dŽƚĂů�ǀĞŚŝĐůĞƐ�ĨŽƌ�Ăƌŵ
:ϭď ϭϰϵ ϭϰϵ ϭϰϵ ϭϰϵ
:ϰ ϳϵ ϳϵ ϳϵ ϳϵ sĞŚŝĐůĞƐ
:ϱ Ϯϰϱ Ϯϰϱ Ϯϰϱ Ϯϰϱ ϭ Ϯ ϯ ϰ ϱ
:ϲ ϱϭ ϱϭ ϱϭ ϱϭ ϭ Ϭ
:ϳ ϳϴ ϳϴ ϳϴ ϳϴ Ϯ Ϭ Ϭ Ϭ ϱϴ ϱϴ
:ϭϬ ϲϳ ϲϳ ϲϳ ϲϳ Ϭ Ϭ Ϭ Ϯϭ Ϭ ϯ Ϭ Ϭ Ϭ Ϯϭ Ϯϭ

Ϭй Ϭй Ϭй Ϭй Ϭй ϰ Ϭ Ϭ Ϭ ϭϯ ϭϯ
ϭϰ͘ϲ Ϯϭ Ϭ Ϭ Ϭ Ϭ Ϭ ϱ ϯϯ ϭϲ ϴ Ϭ ϱϳ

Ϭ Ϭ Ϭ Ϯϭ Ϭ ^ǁĂůĞ�tĂǇ ϯϯ ϭϲ Ϭ ϴ ϵϮ ϭϰϵ
h ,ĞĂǀŝĞƐ

ϴ ϭ Ϯ ϯ ϰ ϱ
ϭϯ ϭ Ϭ

Ϯ Ϭ Ϭ Ϭ Ϭ Ϭ
Ϭ Ϭй Ϭ Ϭ h Ϭ Ϭ Ϭй Ϭ ϯ Ϭ Ϭ Ϭ Ϭ Ϭ

Ϭ Ϭй Ϭ Ϭ h ϱϴ Ϭй Ϭ ϱϴ Ϭ Ϭ Ϭй Ϭ ϰ Ϭ Ϭ Ϭ Ϭ Ϭ
Ϭ Ϭй Ϭ Ϭ Ϭ Ϭй Ϭ Ϭ Ϭ Ϭ Ϭй Ϭ ϱ Ϭ Ϭ Ϭ Ϭ Ϭ
Ϯ Ϭй Ϭ Ϯ Ϭ Ϭй Ϭ Ϭ h ϭϯ Ϭ Ϭй ϭϯ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ

Ϯ :ϭĂ ϱϵ ϱϴ :ϭď й�,ĞĂǀŝĞƐ
ϭ ϭϲ ϭϲ ϭ Ϯ ϯ ϰ ϱ

'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ h Ϭ Ϭ Ϭй Ϭ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ ϵϮ ϭ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй
ϭϱ Ϭ Ϭй ϭϱ ϱϳ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ Ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй
ϭ Ϭ Ϭй ϭ ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй

Ϭ Ϭ ϱϳ h ϰ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй
Ϭ Ϭ Ϭ ϱϳ ϯϯ ϯϯ ϭϲ ϴ Ϭ ϱ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй
Ϭй Ϭй Ϭй Ϭ Ϭ Ϭ Ϭ
Ϭ Ϭ ϱϳ Ϭй Ϭй Ϭй Ϭй Ϭ Ϯϵ Ϯϴ ϯϱ

ϯϯ ϭϲ ϴ Ϭ Ϭ Ϭ Ϭ Ϭ
sĞŚŝĐůĞƐ ϱϳ ϵϮ Ϭ Ϭ Ϭ Ϭ

ϭ Ϯ ϯ ϰ ϭϲ Ϭ Ϭ ϭϲ Ϭ Ϯϵ Ϯϴ ϯϱ
ϭ Ϭ Ϭ ϱϳ ϱϲ͘ϵ Ϭ Ϭ Ϭ Ϭ h
Ϯ Ϭ Ϭ Ϯ ϭ͘ϲϳ ϱ Ϭ Ϭ ϱ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ h :ϭϳ
ϰ ϭ ϭϱ Ϭ ϭϱ͘ϵ Ϯϭ ϰϰ 'ƌĞĂƚ�'ƌŽǀĞŚƵƌƐƚ�&Ăƌŵ

Ϭ ϭ ϭϱ ϱϵ ϳϰ͘ϰϯ ^ŝƚĞ�ĂĐĐĞƐƐ ϯϳ Ϯϱ
ϭϵ Ϭ Ϭ ϭϵ

,ĞĂǀŝĞƐ Ϭ Ϭ Ϭ Ϭ
ϭ Ϯ ϯ ϰ h ϱ Ϭ Ϭ ϱ

ϭ Ϭ Ϭ Ϭ Ϭ ϴ Ϯϭ ϵ Ϭ h Ϭ Ϭ Ϭ Ϭ
Ϯ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ ϯϵ ϯϴ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ
ϰ Ϭ Ϭ Ϭ Ϭ ϴ Ϯϭ ϵ Ϭ

Ϭ Ϭ Ϭ Ϭ Ϭ ϱ ϯϮ
ϯϴ ϯϳ Ϭй Ϭй

й�,ĞĂǀŝĞƐ Ϭ Ϭ
ϭ Ϯ ϯ ϰ ϱ ϯϮ

ϭ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϵ Ϭй Ϭ ϵ
Ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϯ Ϭй Ϭ Ϯ
ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϭϭ
ϰ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϳ DĞĚŝĐĂů�ĐĞŶƚƌĞ :ϰ

ϭ Ϯϵ
Ϭ Ϭ ϯϭ ϯϰ
Ϭй Ϭй
ϭ Ϯϵ

�ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ

^ŚĞƉƉĞǇ�ǁĂǇ ^ŝƚĞ�ĂĐĐĞƐƐ
ϴϴ Ϯϴ

Ϭ ϭ Ϭ Ϭ
Ϭй Ϭй ϮϬϲ ϭϭϳ Ϭ Ϭ

ϭ ϭ Ϭ Ϭ ϴϴ Ϯϴ
Ϭ ϭ

ϭϰ Ϭй Ϭ ϭϰ
ϯϮ Ϭй Ϭ ϯϮ ϭϱϲ Ϭ Ϭ ϭϱϲ Ϯϯ Ϭй Ϭ Ϯϯ ϴ Ϭй Ϭ ϴ

YƵŝŶƚŽŶ�ZŽĂĚ Ϭ Ϭй Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ ϱ Ϭй Ϭ ϱ Ϭ Ϭй Ϭ Ϭ h :ϭϬ EŽƌƚŚ�^ƚƌĞĞƚ
:ϲ ϯϮ ϯϮ :ϱ ϭϱϲ ϭϱϲ :ϭϴ Ϯϴ Ϯϴ :ϳ Ϯϯ ϮϮ ϭϳ

ϭϴ ϭϴ ϴϴ ϴϴ ϱϬ ϱϬ ϰϬ ϰϬ Ϯϳ
ϭ Ϭ Ϭй ϭ ϭϴ Ϭ Ϭй ϭϴ ϱϬ Ϭ Ϭ ϱϬ ϰϬ Ϭ Ϭй ϰϬ h Ϭ Ϭ Ϭй Ϭ
ϭϴ Ϭ Ϭй ϭϴ ϳϬ Ϭ Ϭй ϳϬ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭй Ϭ Ϯϱ Ϭ Ϭй Ϯϱ

h Ϯ Ϭ Ϭй Ϯ
Ϭ ϯϭ Ϭ ϭϮϰ ϵ Ϭ ϭϱ ϯ Ϭ
Ϭ Ϭ ϯϭ ϭϴ Ϭ Ϭ ϭϮϰ ϳϬ Ϭ Ϭ ϵ ϱ Ϭ Ϭ Ϭ ϭϴ ϭϬ
Ϭй Ϭй Ϭй Ϭй Ϭй Ϭй Ϭй Ϭй Ϭй
Ϭ ϯϭ Ϭ ϭϮϰ ϵ Ϭ ϭϱ ϯ Ϭ

^ŚĞƉƉĞǇ�ǁĂǇ ^ŽŶŽƌĂ�ǁĂǇ >ĂǆƚŽŶ�ǁĂǇ ,ŝŐŚ�^ƚƌĞĞƚ

�Ϯϰϵ

dŽƚĂů�ĚĞǀĞůŽƉŵĞŶƚ�ĨůŽǁƐ�Ͳ�ϮϬϮϯ�WD�ƉĞĂŬ�ŚŽƵƌ
&ŝŐƵƌĞ�ǆ͘ǆ

^ŚĞĞƚ�ϭ�ŽĨ�Ϯ

:͗ͰϮϳϮϯϵ�Ͳ�',�Ͳ�Et�^ŝƚƚŝŶŐďŽƵƌŶĞͰ�Z/�&�ϱϱϬϰ�Ͳ�dƌĂŶƐƉŽƌƚ��ƐƐĞƐƐŵĞŶƚ�;ƌĞǀŝƐĞĚͿͰ^ƉƌĞĂĚƐŚĞĞƚƐͰdƌĂĨĨŝĐ�ŐĞŶĞƌĂƚŝŽŶ�ĂŶĚ�ĚŝƐƚƌŝďƵƚŝŽŶ�ǀϭϭϰ͘ǆůƐǆ



yy dŽƚĂů�sĞŚŝĐůĞƐ
ǆǆ ,'sƐ

�,��< �Ϯϰϵ ǆǆ WĞƌĐĞŶƚĂŐĞ�,'sƐ
/E Khd /E Khd ǆǆ W�hƐ

:ϭĂ ϮϮϲϮ ϮϮϲϮ ϮϬϭϱ ϮϬϭϱ ǆǆ dŽƚĂů�ǀĞŚŝĐůĞƐ�ĨŽƌ�Ăƌŵ
:ϭď ϯϲϬϱ ϯϲϬϱ ϯϯϵϰ ϯϯϵϰ
:ϰ ϭϰϳϵ ϭϰϳϵ ϭϯϳϵ ϭϯϳϵ sĞŚŝĐůĞƐ
:ϱ ϴϭϭ ϴϭϭ ϴϭϭ ϴϭϭ ϭ Ϯ ϯ ϰ ϱ
:ϲ ϳϮϯ ϳϮϯ ϳϮϯ ϳϮϯ ϭ Ϭ
:ϳ ϲϭϮ ϲϭϮ ϲϭϮ ϲϭϮ Ϯ Ϯϴϯ Ϭ ϴϱϮ ϯϵϱ ϭϱϯϬ
:ϭϬ ϵϬϬ ϵϬϬ ϵϬϬ ϵϬϬ Ϭ ϰ Ϯ ϮϯϮ ϰϭϬ ϯ ϭ ϰ ϯϵϱ ϮϮϰ ϲϮϰ

Ϭй Ϭй ϭϬϬй ϰй ϰй ϰ ϯϮϭ ϮϯϮ Ϯ ϭϬϬ ϲϱϱ
ϯϱϳ ϲϮϰ Ϭ Ϭ ϭ ϴ ϭϱ ϱ Ϯϲϱ ϯϮϴ ϭϵϭ ϭϮ ϳϵϲ

Ϭ ϰ ϭ ϮϮϰ ϯϵϱ ^ǁĂůĞ�tĂǇ ϴϳϬ ϱϲϰ Ϭ ϭϰϰϬ ϳϯϭ ϯϲϬϱ
h ,ĞĂǀŝĞƐ

ϭϰϰϬ ϭ Ϯ ϯ ϰ ϱ
ϲϱϱ ϭ Ϭ

Ϯ ϱ Ϭ ϭϭϯ ϮϬ ϭϯϴ
ϵϲϰ ϭϯй ϭϭϯ ϴϱϮ h Ϯ ϭ ϱϬй ϰ ϯ ϭ Ϭ ϭϱ ϴ Ϯϱ

ϯ Ϭй Ϭ ϯ h ϯ ϰϭϲ ϱй ϮϬ ϯϵϱ ϮϯϮ ϯϱ ϭϱй Ϯϲϲ ϰ ϭϬϱ ϯϱ ϭ ϵ ϭϱϬ
ϯϴ ϭϭй ϰ ϯϰ Ϯϴϴ Ϯй ϱ Ϯϴϯ ϯ ϯϮϭ ϭϬϱ ϯϯй ϰϮϲ ϱ ϱ ϲ ϵ Ϭ ϮϬ
ϳϲϮ Ϯй ϭϰ ϳϰϴ Ϭ Ϭй Ϭ Ϭ h ϰ ϭϬϬ ϵ ϵй ϭϬϵ ϭϭϲ ϰϭ Ϭ ϭϯϵ ϯϴ ϯϯϯ

ϳϴϱ Ϯ :ϭĂ ϭϱϱϭ ϭϱϯϬ Ϯ :ϭď й�,ĞĂǀŝĞƐ
ϯϱϯ ϰ ϱϱϳ ϱϲϰ ϭ Ϯ ϯ ϰ ϱ

'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ h Ϭ Ϭ Ϭй Ϭ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ ϱ ϳϯϭ ϭ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй
ϯϮϯ ϯϬ ϵй ϯϱϯ ϳϵϲ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ Ϯ ϭ͘ϲй Ϭ͘Ϭй Ϭ͘Ϭй ϭϯ͘Ϯй ϱ͘Ϯй
Ϯϯϰ ϭϭ ϱй Ϯϰϱ ϭ ϯ ηηηηηη Ϭ͘Ϭй Ϭ͘Ϭй ϯ͘ϵй ϯ͘ϴй

ϭϭϳ Ϭ ϴϬϯ h ϰ ϯϮ͘ϴй ϭϰ͘ϵй Ϭ͘Ϭй ϰϵ͘ϵй ϵ͘Ϯй
ϭϮ Ϭ ϭϮϳ ϵϮϬ ϴϳϬ Ϯϲϱ ϯϮϴ ϭϵϭ ϭϮ ϱ ϭ͘ϴй ϭ͘ϴй Ϭ͘Ϭй ϰ͘ϴй Ϭ͘Ϭй
ϭϬй Ϭй ϭϲй ϱ ϲ ϵ Ϭ
ϭϮϴ Ϭ ϵϯϬ ϭ Ϯй Ϯй ϱй Ϭй Ϭ ϭϬ ϳϳϰ ϭϮ

ϮϳϬ ϯϯϰ ϮϬϬ ϭϮ Ϭ Ϭ Ϭ Ϭ
sĞŚŝĐůĞƐ ϳϲϯ ϳϯϴ Ϭ Ϭ Ϯϵ Ϭ

ϭ Ϯ ϯ ϰ ϯϮ Ϭ Ϭ ϯϮ Ϭ ϭϬ ϳϭϳ ϭϮ
ϭ ϭϭϳ Ϭ ϴϬϯ ϵϮϬ Ϭ Ϭ Ϭ Ϭ h
Ϯ ϯ ϯϰ ϳϰϴ ϳϴϱ ϵ Ϭ Ϭ ϵ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ h :ϭϳ
ϰ Ϯϯϰ ϯϮϯ Ϭ ϱϱϳ ϰϭ ϭϱ 'ƌĞĂƚ�'ƌŽǀĞŚƵƌƐƚ�&Ăƌŵ

Ϭ ϯϱϯ ϯϱϳ ϭϱϱϭ ϮϮϲϮ ^ŝƚĞ�ĂĐĐĞƐƐ ϭϯ ϰϴ
ϯϴ Ϭ Ϭ ϯϴ

,ĞĂǀŝĞƐ Ϭ Ϭ Ϭ Ϭ
ϭ Ϯ ϯ ϰ h ϭϬ Ϭ Ϭ ϭϬ

ϭ ϭϮ Ϭ ϭϮϳ ϭϯϴ ϯ ϲϵϯ ϯ Ϭ h Ϭ Ϭ Ϭ Ϭ
Ϯ Ϭ ϰ ϭϰ ϭϳ͘Ϯ Ϭ ϮϮ Ϭ Ϭ ϲϵϵ ϳϯϲ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ
ϰ ϭϭ ϯϬ Ϭ ϰϭ͘Ϯ ϯ ϳϯϴ ϯ Ϭ

Ϭ Ϯϯ ϯϰ ϭϰϬ ϭϵϲ͘ϵ ϳϰ ϲϵϬ
ϲϵϵ ϳϯϱ Ϭй ϰй

й�,ĞĂǀŝĞƐ Ϭ Ϯϵ
ϭ Ϯ ϯ ϰ ϳϰ ϲϲϭ

ϭ Ϭ͘Ϭй ϵ͘ϵй Ϭ͘Ϭй ϭϱ͘ϴй ϯϱ Ϭй Ϭ ϯϱ
Ϯ Ϭ͘Ϭй Ϭ͘Ϭй ϭϬ͘ϵй ϭ͘ϴй ϭϲ Ϭй Ϭ ϭϲ
ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϱϭ
ϰ Ϭ͘Ϭй ϰ͘ϴй ϵ͘ϯй Ϭ͘Ϭй ϭϬϯ DĞĚŝĐĂů�ĐĞŶƚƌĞ :ϰ

Ϯϴ ϲϲϰ
Ϭ ϮϮ ϲϵϯ ϲϳϳ
Ϭй ϯй
Ϯϴ ϲϴϳ

�ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ

^ŚĞƉƉĞǇ�ǁĂǇ ^ŝƚĞ�ĂĐĐĞƐƐ
ϭϳϲ ϱϳ

ϭϳϳ ϴϲ Ϭ Ϭ
ϴй ϰй ϴϮ Ϯϯϯ Ϭ Ϭ

ϮϬϮ Ϯϰϳ ϭϯ ϯ ϭϳϲ ϱϳ
ϭϲϱ ϴϯ

ϭϲϲ ϯй ϰ ϭϲϮ
ϭϱϳ ϭй ϭ ϭϱϲ ϲϮ Ϭ Ϭ ϲϮ ϮϳϮ ϭй ϯ Ϯϲϲ ϭϳϳ Ϯй ϯ ϭϳϰ

YƵŝŶƚŽŶ�ZŽĂĚ ϯϲ ϲй Ϯ ϯϰ Ϭ Ϭ Ϭ Ϭ ϰϰ ϯй ϭ ϰϮ Ϭ Ϭй Ϭ Ϭ h :ϭϬ EŽƌƚŚ�^ƚƌĞĞƚ
:ϲ ϭϵϭ ϭϵϬ :ϱ ϯϬϴ ϲϮ :ϭϴ ϱϳ ϯϬϴ :ϳ ϯϬϬ ϯϯϱ Ϯϯϲ

Ϯϰϯ Ϯϯϵ ϯϳϱ ϭϳϲ Ϯϭ ϮϬϵ ϮϰϮ ϮϲϮ ϰϰϭ
ϳϴ ϭ ϭй ϳϵ ϭϰϱ Ϯ ϭй ϭϰϵ Ϯϭ Ϭ Ϭ Ϯϭ ϭϴϭ ϯ Ϯй ϭϴϱ h ϰ Ϭ Ϭй ϰ
ϭϲϱ Ϯ ϭй ϭϲϳ ϮϯϬ Ϭ Ϭй ϮϯϬ Ϭ Ϭ Ϭ Ϭ ϲϭ ϭ Ϯй ϲϮ ϮϬϳ ϰ Ϯй Ϯϭϭ

h ϮϮϵ ϭϭ ϱй ϮϰϬ
ϭϮϰ ϭϬϵ ϵϰ ϭϱϮ Ϯϴ ϯϰ ϱϱ ϳϬ Ϭ
ϳ Ϭ ϮϯϮ ϯϯϬ ϭ Ϯ Ϯϰϲ Ϯϲϰ Ϭ ϭ ϲϮ ϭϬϯ ϰ ϯ Ϭ ϭϮϰ ϰϬϯ
ϲй Ϭй ϭй ϭй Ϭй ϯй ϴй ϱй Ϭй
ϭϯϭ ϭϬϵ ϵϱ ϭϱϰ Ϯϴ ϯϱ ϱϵ ϳϯ Ϭ

^ŚĞƉƉĞǇ�ǁĂǇ ^ŽŶŽƌĂ�ǁĂǇ >ĂǆƚŽŶ�ǁĂǇ ,ŝŐŚ�^ƚƌĞĞƚ

�Ϯϰϵ

ϮϬϮϯ�ďĂƐĞůŝŶĞ�н�ĚĞǀĞůŽƉŵĞŶƚ�ĂƐƐĞƐƐŵĞŶƚ�ĨůŽǁƐ�Ͳ��D�ƉĞĂŬ�ŚŽƵƌ
&ŝŐƵƌĞ�ǆ͘ǆ

^ŚĞĞƚ�ϭ�ŽĨ�Ϯ

:͗ͰϮϳϮϯϵ�Ͳ�',�Ͳ�Et�^ŝƚƚŝŶŐďŽƵƌŶĞͰ�Z/�&�ϱϱϬϰ�Ͳ�dƌĂŶƐƉŽƌƚ��ƐƐĞƐƐŵĞŶƚ�;ƌĞǀŝƐĞĚͿͰ^ƉƌĞĂĚƐŚĞĞƚƐͰdƌĂĨĨŝĐ�ŐĞŶĞƌĂƚŝŽŶ�ĂŶĚ�ĚŝƐƚƌŝďƵƚŝŽŶ�ǀϭϭϰ͘ǆůƐǆ



yy dŽƚĂů�sĞŚŝĐůĞƐ
ǆǆ ,'sƐ

�,��< �Ϯϰϵ ǆǆ WĞƌĐĞŶƚĂŐĞ�,'sƐ
/E Khd /E Khd ǆǆ W�hƐ

:ϭĂ Ϯϯϭϳ Ϯϯϭϳ ϮϬϵϱ ϮϬϵϱ ǆǆ dŽƚĂů�ǀĞŚŝĐůĞƐ�ĨŽƌ�Ăƌŵ
:ϭď ϯϯϲϱ ϯϯϲϱ ϯϮϭϲ ϯϮϭϲ
:ϰ ϭϱϴϵ ϭϱϴϵ ϭϰϵϲ ϭϰϵϲ sĞŚŝĐůĞƐ
:ϱ ϲϲϴ ϲϲϴ ϲϲϴ ϲϲϴ ϭ Ϯ ϯ ϰ ϱ
:ϲ ϲϬϴ ϲϬϴ ϲϬϴ ϲϬϴ ϭ Ϭ
:ϳ ϰϳϳ ϰϳϳ ϰϳϳ ϰϳϳ Ϯ ϭϭϭ Ϭ ϰϮϴ ϰϲϭ ϭϬϬϬ
:ϭϬ ϳϳϭ ϳϳϭ ϳϳϭ ϳϳϭ Ϭ ϰϮ Ϭ Ϯϯϳ ϮϭϮ ϯ Ϭ ϰϮ ϭϵϴ Ϯϯϳ ϰϳϴ

Ϭй Ϭй Ϭй Ϭй ϳй ϰ ϱϰϱ ϰϲϬ ϯ ϭϴϯ ϭϭϵϮ
ϲϭϯ ϰϳϴ Ϭ Ϭ Ϭ Ϭ ϭϯ ϱ ϭϰϭ ϰϮϯ ϭϮϯ ϵ ϲϵϲ

Ϭ ϰϮ Ϭ Ϯϯϳ ϭϵϴ ^ǁĂůĞ�tĂǇ ϳϵϲ ϵϮϱ Ϭ ϳϱϯ ϴϵϬ ϯϯϲϱ
h ,ĞĂǀŝĞƐ

ϳϱϯ ϭ Ϯ ϯ ϰ ϱ
ϭϭϵϮ ϭ Ϭ

Ϯ ϯ Ϭ ϲϮ ϰϭ ϭϬϲ
ϰϵϭ ϭϱй ϲϮ ϰϮϴ h ϯ Ϭ Ϭй ϯ ϯ Ϭ Ϭ ϭϯ Ϭ ϭϯ

ϭ Ϭй Ϭ ϭ h ϯ ϱϬϭ ϵй ϰϭ ϰϲϭ ϰϲϬ ϲϴ ϭϱй ϱϮϴ ϰ ϲϵ ϲϴ Ϭ ϮϬ ϭϱϳ
ϲϬ Ϭй Ϭ ϲϬ ϭϭϯ Ϯй ϯ ϭϭϭ ϯ ϱϰϱ ϲϵ ϭϯй ϲϭϰ ϱ ϭ ϱ ϰ Ϯ ϭϮ
ϯϰϰ Ϯй ϲ ϯϯϴ Ϭ Ϭй Ϭ Ϭ h ϰ ϭϴϯ ϮϬ ϭϭй ϮϬϯ ϳϯ ϳϯ Ϭ ϴϬ ϲϯ Ϯϴϵ

ϰϬϬ Ϯ :ϭĂ ϭϬϭϵ ϭϬϬϬ Ϯ :ϭď й�,ĞĂǀŝĞƐ
ϲϴϲ ϰ ϵϯϯ ϵϮϱ ϭ Ϯ ϯ ϰ ϱ

'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ h Ϭ Ϭ Ϭй Ϭ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ ϱ ϴϵϬ ϭ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй
ϱϱϭ ϱϳ ϭϬй ϲϬϴ ϲϵϲ �ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ Ϯ Ϯ͘ϱй Ϭ͘Ϭй Ϭ͘Ϭй ϭϰ͘ϱй ϴ͘ϵй
ϯϴϮ ϭϲ ϰй ϯϵϴ ϭ ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϲ͘ϴй Ϭ͘Ϭй

ϯϬϯ ϭ ϲϴϬ h ϰ ϭϮ͘ϳй ϭϰ͘ϴй Ϭ͘Ϭй Ϭ͘Ϭй ϭϬ͘ϳй
ϯϲ Ϭ ϭϬϭ ϵϴϰ ϳϵϲ ϭϰϭ ϰϮϯ ϭϮϯ ϵ ϱ Ϭ͘ϵй ϭ͘ϭй Ϭ͘Ϭй ϯ͘ϲй Ϯϱ͘Ϭй
ϭϮй Ϭй ϭϱй ϭ ϱ ϰ Ϯ
ϯϯϵ ϭ ϳϴϮ ϭ ϭй ϭй ϰй Ϯϱй Ϭ Ϯϵ ϴϱϳ ϯϱ

ϭϰϮ ϰϮϴ ϭϮϴ ϭϭ Ϭ Ϭ Ϭ Ϭ
sĞŚŝĐůĞƐ ϳϮϬ ϵϬϬ Ϭ Ϭ ϭϭ Ϭ

ϭ Ϯ ϯ ϰ ϭϲ Ϭ Ϭ ϭϲ Ϭ Ϯϵ ϴϯϲ ϯϱ
ϭ ϯϬϯ ϭ ϲϴϬ ϵϴϰ Ϭ Ϭ Ϭ Ϭ h
Ϯ ϭ ϲϬ ϯϯϴ ϰϬϬ ϱ Ϭ Ϭ ϱ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ h :ϭϳ
ϰ ϯϴϮ ϱϱϭ Ϭ ϵϯϯ Ϯϭ ϰϰ 'ƌĞĂƚ�'ƌŽǀĞŚƵƌƐƚ�&Ăƌŵ

Ϭ ϲϴϲ ϲϭϯ ϭϬϭϵ Ϯϯϭϳ ^ŝƚĞ�ĂĐĐĞƐƐ ϯϳ Ϯϱ
ϭϵ Ϭ Ϭ ϭϵ

,ĞĂǀŝĞƐ Ϭ Ϭ Ϭ Ϭ
ϭ Ϯ ϯ ϰ h ϱ Ϭ Ϭ ϱ

ϭ ϯϲ Ϭ ϭϬϭ ϭϯϴ ϴ ϲϴϰ ϵ Ϭ h Ϭ Ϭ Ϭ Ϭ
Ϯ Ϭ Ϭ ϲ ϱ͘ϴϭ Ϭ ϭϭ Ϭ Ϭ ϳϬϮ ϴϰϲ
ϯ Ϭ Ϭ Ϭ Ϭ Ϭ
ϰ ϭϲ ϱϳ Ϭ ϳϯ͘Ϯ ϴ ϳϬϱ ϵ Ϭ

Ϭ ϱϯ ϱϳ ϭϬϳ Ϯϭϲ͘ϳ Ϯϭ ϴϯϰ
ϳϬϭ ϴϰϱ Ϭй ϭй

й�,ĞĂǀŝĞƐ Ϭ ϭϭ
ϭ Ϯ ϯ ϰ Ϯϭ ϴϮϰ

ϭ Ϭ͘Ϭй ϭϮ͘Ϭй Ϭ͘Ϭй ϭϰ͘ϵй ϰϬ Ϭй Ϭ ϰϬ
Ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϭ͘ϳй Ϯϲ ϰй ϭ Ϯϱ
ϯ Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй Ϭ͘Ϭй ϲϱ
ϰ Ϭ͘Ϭй ϰ͘ϯй ϭϬ͘ϯй Ϭ͘Ϭй ϰϬ DĞĚŝĐĂů�ĐĞŶƚƌĞ :ϰ

ϭϴ ϲϲϭ
ϭ ϭϭ ϲϳϵ ϴϰϴ
ϲй Ϯй
ϭϵ ϲϳϮ

�ϮϬϬϱ�'ƌŽǀĞŚƵƌƐƚ�ZŽĂĚ

^ŚĞƉƉĞǇ�ǁĂǇ ^ŝƚĞ�ĂĐĐĞƐƐ
ϴϴ Ϯϴ

ϭϭϯ ϲϴ Ϭ Ϭ
ϱй Ϯй ϮϬϲ ϭϭϳ Ϭ Ϭ

Ϯϯϲ ϭϳϱ ϱ ϭ ϴϴ Ϯϴ
ϭϬϴ ϲϳ

ϮϬϯ ϭй ϭ ϮϬϮ
ϭϱϳ ϭй ϭ ϭϱϲ ϭϱϲ Ϭ Ϭ ϭϱϲ ϮϮϱ Ϭй ϭ ϮϮϯ ϴϮ ϭй ϭ ϴϭ

YƵŝŶƚŽŶ�ZŽĂĚ ϰϯ ϯй ϭ ϰϮ Ϭ Ϭ Ϭ Ϭ ϭϱ ϴй ϭ ϭϯ Ϭ Ϭй Ϭ Ϭ h :ϭϬ EŽƌƚŚ�^ƚƌĞĞƚ
:ϲ ϮϬϭ ϭϵϴ :ϱ ϯϳϰ ϭϱϲ :ϭϴ Ϯϴ Ϯϯϲ :ϳ Ϯϱϰ Ϯϴϯ ϯϯϱ

ϭϮϬ ϭϭϴ ϮϮϱ ϴϴ ϱϬ ϭϴϲ ϭϴϯ Ϯϲϰ Ϯϲϰ
ϱϲ ϭ Ϯй ϱϴ ϵϭ Ϯ Ϯй ϵϱ ϱϬ Ϭ Ϭ ϱϬ ϭϱϴ ϯ Ϯй ϭϲϭ h Ϯ Ϭ Ϭй Ϯ
ϲϯ Ϯ ϯй ϲϲ ϭϯϰ ϭ ϭй ϭϯϲ Ϭ Ϭ Ϭ Ϭ Ϯϱ Ϭ Ϭй Ϯϱ ϭϳϭ Ϯ ϭй ϭϳϯ

h ϵϭ ϱ ϲй ϵϲ
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D118: Iwade Dumbell Roundabouts Paramics Discovery Model - Queue Length Results

A249 Dumbell Junction - Northwest Roundabout
Queue Length Results

Grovehurst Road (North) - AM Peak Period 07:50 - 08:50

Grovehurst Road (North) - PM Peak Period 17:00 - 18:00

Internal Northbound Roundabout Link - AM Peak Period 07:50 - 08:50
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D118: Iwade Dumbell Roundabouts Paramics Discovery Model - Queue Length Results

A249 Dumbell Junction - Northwest Roundabout
Queue Length Results

Internal Northbound Roundabout Link - PM Peak Period 17:00 - 18:00

A249 NB Offslip - AM Peak Hour 07:50-08:50

A249 NB Offslip - PM Peak Hour 17:00-18:00
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D118: Iwade Dumbell Roundabouts Paramics Discovery Model - Queue Length Results

A249 Dumbell Junction - Southeast Roundabout
Queue Length Results

A249 SB Offslip - AM Peak Hour 07:50 - 08:50

A249 SB Offslip - PM Peak Hour 17:00 - 18:00

Swale Way - AM Peak Hour 07:50 - 08:50
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D118: Iwade Dumbell Roundabouts Paramics Discovery Model - Queue Length Results

A249 Dumbell Junction - Southeast Roundabout
Queue Length Results

Swale Way - PM Peak Period 17:00-18:00

Grovehurst Road (South) - AM Peak Hour 07:50 - 08:50

Grovehurst Road (South) - PM Peak Hour 17:00 - 18:00
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D118: Iwade Dumbell Roundabouts Paramics Discovery Model - Queue Length Results

A249 Dumbell Junction - Southeast Roundabout
Queue Length Results

Internal Southbound Roundabout Link - AM Peak Period 07:50 - 08:50

Internal Southbound Roundabout Link - PM Peak Period 17:00 - 18:00
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