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1. INTRODUCTION 
 

1.1 Purpose of this report 

 

This report sets out an assessment of the traffic impact of the proposed development, 

upon the intersection of Richmond Road and South Street. 

 

1.2 Referenced documents 

 

This report has been based upon a number of sources and references. These include: 

 

• Information provided by the applicant; 

 

• Information provided by Transport for NSW and Council’s Traffic Engineering 

department; 

 

• Nearmap, Google maps and Melways online; 

 

• SIDRA computer software for the intersection modelling assessment; 

 

• Traffic Authority of NSW, Guide to Traffic Generating Developments (Oct 2002); 

and 

 

• Traffic and Parking report prepared by EB Traffic Solutions, for the proposed 

development at 971 Richmond Rd Marsden Park, dated 11 August 2021. 

 

 

2. EXISITNG OPERATING CONDITIONS 
 

An assessment was undertaken of the existing operation of the signalised intersection 

at Richmond Road and South Street during the morning and late afternoon commuter 

peak hour. 

 

The assessment was undertaken using the SIDRA intersection analysis computer 

program (Version 9). Intersection performance is generally reported by the 

intersection degree of saturation (x), which provides a measure of the relationship of 

volume to capacity for all movements at the intersection.  

 

The relationship between level of service criteria and degree of saturation for the 

various intersection types are summarised in Table 2.1. 
 
Table 2.1: Relationship between level of service and degree of saturation (x) 

 

Level of Service Intersection Degree of Saturation (x) 

Unsignalised 

intersections 

Roundabouts Signalised 

intersections 

A Excellent <=0.6 <=0.6 <=0.6 

B Very good 0.6 – 0.7 0.6 – 0.7 0.6 – 0.7 

C Good 0.7 – 0.8 0.7 – 0.85 0.7 – 0.9 

D Acceptable 0.8 – 0.9 0.85 – 0.95 0.9 – 0.95 

E Poor 0.9 – 1.0 0.95 – 1.0 0.95 – 1.0 

F Very poor >=1.0 >=1.0 >=1.0 
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For the purpose of the modelling assessment, the intersection layout plan, traffic 

volume and signal phasing data corresponding to the intersection of Richmond Road 

and South Street was provided by the Transport for NSW for Wednesday 12 May 2021, 

as shown in Attachment A. 

 

A summary of the intersection geometry, traffic volumes and signal phasing adopted 

for the late afternoon commuter peak hour (5 pm – 6 pm) are shown summarised in 

Attachment B. 

 

For the purpose of the analysis, the number of heavy vehicles were assumed to 

correspond to 5 % of the total traffic volumes, a cycle length of 140 seconds and 25 

pedestrians crossing on each intersection approach. In addition, the operation of the 

buses were factored in tot eh analysis by introducing a late start of the through 

movements on the Richmond Road north and south approaches. 

 

The existing performance of the intersection was assessed using the SIDRA computer 

program, with the intersection layout and performance measures of critical degrees 

of saturation, average vehicle delay and 95 th % ile queue lengths shown in 

Attachment C and summarised in Table 2.2. 
 

Table 2.2: Existing Performance: Richmond Road and South Street 

 

 

Peak Hour 

 

Intersection Performance 

Critical Movement # Degree of 

Sat (x) 

Average delay 

(sec/veh) 

95 th % ile 

queue (m) 

Level of 

Service 

PM PEAK Richmond Rd South (T) 0.839 43.5 299.5 D 

Note: # L Left, T Through, R Right 

 

On the basis of the above analysis, the intersection currently operates at an 

acceptable level of operation during the pm commuter peak hour. 

 

 

3. TRAFFIC IMPACT OF PROPOSED DEVELOPMENT 
 

3.1 Traffic Generation Characteristics 
 

The impact of the proposed development can be assessed having regard to the 

anticipated number of vehicle movements likely to be generated by the proposed 

development during the commuter peak periods. 

 

Reference to the Traffic and Parking report prepared by EB Traffic Solutions, for the 

proposed development at 971 Richmond Rd Marsden Park, (11 August 2021) indicates 

that the traffic flows anticipated to be generated by the proposed development are 

summarised as follows: 

 

         No. of vehicle movements 

 Entry Exit 

AM peak hour 95 75 

PM peak hour 128 112 
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3.2 Directional Distribution 

 

The directional distribution and assignment of traffic is derived based upon a number 

of factors.  

 

This corresponds to the extent of surrounding residential development, configuration 

and operation of the surrounding arterial and local road network and location of 

access points to the proposed development. 

 

For the purpose of the analysis, it is assumed that the level of traffic generated to and 

from the site is distributed equally to all surrounding quadrants, that is, 25 % to/from the 

north-west, 25 % to/from the north-east, 25 % to/from the south-east and 25 % to/from 

the south-west. 

 

Further, the assessment was based upon the pm peak hour as the worst case scenario 

given that the pm peak hour flows are anticipated to be around 30 % to 45 % greater 

than the flows generated during the am peak hour. 

 

Application of the directional distribution rates to the number of vehicle movements 

anticipated to be generated by the proposed development during the pm peak 

hour, that is, 128 entry movements and 112 exit movements per hour, results in the 

following additional traffic flows to the surrounding road network, as shown in Figure 

2.1. 
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Specifically, the additional traffic flows anticipated to be generated at the 

intersection of Richmond Road and South Street are summarised as follows: 

 

• Richmond Road South approach: 48 right turners 

• South Street East approach: 42 left turners 

 

In addition, it is understood that a mixed-use development has been approved to the 

immediate north of the development site at 999 Richmond Road. 

 

This development contains 861 apartments, 973.8 sqm of retail floor area and 3,939.2 

sqm of commercial floor area.  

 

Access to the main car parking area is located along Grange Avenue abutting the 

site’s northern frontage. 

 

Reference to RTA Guide for Traffic Generating Developments (Vers 2.2, 2002) was 

used to estimate the number of vehicles anticipated to be generated by the 

approved development, which indicated that there would be 197 entry movements 

and 159 exit movements at the car park accesses during the pm peak hour. 

 

The above principles of directional distribution were applied to estimate the number 

of vehicle movements anticipated to be generated by this approved development 

upon the intersection of Richmond Road and South Street. 

 

The analysis indicates the following number of forecast vehicle movements would be 

generated at the intersection of Richmond Road and South Street for the pm peak 

hour: 

 

• Richmond Road North approach: 67 through vehicles 

• Richmond Road South approach: 84 through vehicles 

 

3.3 Future Operating Conditions 

 

3.3.1 Base Case (existing + approved development @ 999 Richmond Rd) 

 

The base case conditions can be established by superimposing the traffic volumes 

anticipated to be generated by the approved development (999 Richmond Road) 

onto the existing traffic volumes for the late afternoon peak hour. 

 

An assessment can be undertaken to assess the impact of the approved 

development upon the operation of the intersection at Richmond Road and South 

Street during the late afternoon commuter peak hour. 

 

The intersection of Richmond Road and South Street was assessed using the SIDRA 

intersection computer program having regard to the resultant traffic distributions for 

the base case, with the performance measures of critical degrees of saturation, 95 th 

% ile queue lengths and average delay are shown in Attachment D and summarised 

in Table 3.1. 
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Table 3.1: Base Case Performance: Richmond Road and South Street (pm peak hour) 

 

 

Peak Hour 

 

Intersection Performance 

Critical Movement # Degree of 

Sat (x) 

Average delay 

(sec/veh) 

95 th % ile 

queue (m) 

Level of 

Service 

PM PEAK Richmond Rd South (R) 0.863 76.2 159.8 E 

Note: # L Left, T Through, R Right 

 

On the basis of the above analysis, the critical movement corresponds to the right turn 

movement from the Richmond Street South approach and is forecast to operate at a 

poor level of operation for the base case during the pm peak hour. 

 

3.3.2 Stage 1 development (Base case + proposed development) 

 

(a) Stage 1 Base Case  

 

Discussions with the applicant indicate that the Stage 1 (Blocks D, E and F) 

development is likely to be constructed within a 2 year time frame. 

 

The Stage 1 base case can be determined by factoring the existing volumes by a 

growth factor of 2 % per annum for 2 years and then superimposing the traffic volumes 

anticipated to be generated by the approved development at 999 Richmond Road 

for the late afternoon peak hour. 

 

An assessment can be undertaken to assess the impact of the Stage 1 base case 

upon the operation of the intersection at Richmond Road and South Street during the 

late afternoon commuter peak hour. 

 

The intersection of Richmond Road and South Street was assessed using the SIDRA 

intersection computer program having regard to the resultant traffic distributions for 

the proposed development, with the performance measures of critical degrees of 

saturation, 95 th % ile queue lengths and average delay are shown in Attachment E 

and summarised in Table 3.2. 

 
Table 3.2: Stage 1 Base case: Richmond Road and South Street (pm peak hour) 

 

 

Peak Hour 

 

Intersection Performance 

Critical Movement # Degree of 

Sat (x) 

Average delay 

(sec/veh) 

95 th % ile 

queue (m) 

Level of 

Service 

PM PEAK Richmond Rd South (T) 0.898 49.1 356.5 D 

Note: # L Left, T Through, R Right 

 

On the basis of the above analysis, the critical movement corresponds to the through 

movement from the Richmond Street South approach and is forecast to operate at 

an acceptable level of operation for the base case during the pm peak hour. 

 

(b) Stage 1 (Base Case + Proposed development) 

 

The impact of the Stage 1 development can be determined by superimposing the 

Stage 1 base case volumes upon the traffic volumes anticipated to be generated by 

the proposed development for the late afternoon peak hour. 
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An assessment can be undertaken to assess the impact of the Stage 1 development 

upon the operation of the intersection at Richmond Road and South Street during the 

late afternoon commuter peak hour. 

 

The intersection of Richmond Road and South Street was assessed using the SIDRA 

intersection computer program having regard to the resultant traffic distributions for 

the proposed development, with the performance measures of critical degrees of 

saturation, 95 th % ile queue lengths and average delay are shown in Attachment F 

and summarised in Table 3.3. 

 
Table 3.3: Stage 1 Base + Development case: Richmond Road and South Street (pm peak hour) 

 

 

Peak Hour 

 

Intersection Performance 

Critical Movement # Degree of 

Sat (x) 

Average delay 

(sec/veh) 

95 th % ile 

queue (m) 

Level of 

Service 

PM PEAK Richmond Rd South (T) 0.918 58.1 388.3 E 

Note: # L Left, T Through, R Right 

 

On the basis of the above, the critical movement corresponds to the through 

movement from the Richmond Street South approach and is forecast to operate at a 

poor level of operation for the base case + proposed development during the pm 

peak hour. 

 

3.3.3 Stage 2 (Future) Development - (Stage 2 base case + proposed development 

 

(a) Stage 2 Base Case 

 

Discussions with the applicant indicate that the Stage 2 (full) development is likely to 

be constructed within a 4 year time frame. 

 

The Stage 2 base case can be determined by factoring the existing volumes by a 

growth factor of 2 % per annum for 4 years and then superimposing the traffic volumes 

anticipated to be generated by the approved development at 999 Richmond Road 

for the late afternoon peak hour. 

 

An assessment can be undertaken to assess the impact of the Stage 2 base case 

upon the operation of the intersection at Richmond Road and South Street during the 

late afternoon commuter peak hour. 

 

The intersection of Richmond Road and South Street was assessed using the SIDRA 

intersection computer program having regard to the resultant traffic distributions for 

the proposed development, with the performance measures of critical degrees of 

saturation, 95 th % ile queue lengths and average delay are shown in Attachment G 

and summarised in Table 3.4. 
 

Table 3.4: Stage 2 Base case: Richmond Road and South Street (pm peak hour) 

 

Peak Hour 

 

Intersection Performance 

Critical Movement # Degree of 

Sat (x) 

Average delay 

(sec/veh) 

95 th % ile 

queue (m) 

Level of 

Service 

PM PEAK Richmond Rd South (R) 0.932 89.0 191.4 F 

Note: # L Left, T Through, R Right 
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On the basis of the above, the critical movement corresponds to the right turn 

movement from the Richmond Street South approach and is forecast to operate at a 

very poor level of operation for the Stage 2 base case during the pm peak hour. 

 

(b) Stage 2 (Base Case + Proposed development) 

 

The impact of the Stage 2 development can be determined by superimposing the 

Stage 2 base case volumes upon the traffic volumes anticipated to be generated by 

the proposed development for the late afternoon peak hour. 

 

An assessment can be undertaken to assess the impact of the Stage 2 development 

upon the operation of the intersection at Richmond Road and South Street during the 

late afternoon commuter peak hour. 

 

The intersection of Richmond Road and South Street was assessed using the SIDRA 

intersection computer program having regard to the resultant traffic distributions for 

the proposed development, with the performance measures of critical degrees of 

saturation, 95 th % ile queue lengths and average delay are shown in Attachment H 

and summarised in Table 3.5. 
 

Table 3.5: Stage 2 Base case + Development: Richmond Road and South Street (pm peak hour) 

 

 

Peak Hour 

 

Intersection Performance 

Critical Movement # Degree of 

Sat (x) 

Average delay 

(sec/veh) 

95 th % ile 

queue (m) 

Level of 

Service 

PM PEAK Richmond Rd South (T) 0.952 69.9 443.3 E 

Note: # L Left, T Through, R Right 

 

On the basis of the above, the critical movement corresponds to the through 

movement from the Richmond Street South approach and is forecast to operate at a 

poor level of operation for the Stage 2 base case + proposed development during 

the pm peak hour. 

 

3.3.3 Stage 2 development post 10 years - (Stage 2 + 10 years) base case + 

proposed development 

 

(a) Stage 2 + 10 years - Base Case 

 

The Stage 2 + 10 years base case can be determined by factoring the existing volumes 

by a growth factor of 2 % per annum for 14 years (4 years for completion of Stage 2 

and a further 10 years as required by TfNSW) and then superimposing the traffic 

volumes anticipated to be generated by the approved development at 999 

Richmond Road for the late afternoon peak hour. 

 

An assessment can be undertaken to assess the impact of the Stage 2 + 10 years base 

case upon the operation of the intersection at Richmond Road and South Street 

during the late afternoon commuter peak hour. 
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The intersection of Richmond Road and South Street was assessed using the SIDRA 

intersection computer program having regard to the resultant traffic distributions for 

the proposed development, with the performance measures of critical degrees of 

saturation, 95 th % ile queue lengths and average delay are shown in Attachment J 

and summarised in Table 3.6. 
 

Table 3.6: Stage 2 + 10 years - Base case: Richmond Road and South Street (pm peak hour) 

 

 

Peak Hour 

 

Intersection Performance 

Critical Movement # Degree of 

Sat (x) 

Average delay 

(sec/veh) 

95 th % ile 

queue (m) 

Level of 

Service 

PM PEAK Richmond Rd South (T) 1.124 183.5 838.1 F 

 Richmond Rd South (R) 1.09 173.7 338.0 F 

 South St East (R) 1.112 189.9 310.4 F 

Note: # L Left, T Through, R Right 

 

On the basis of the above, the critical movements corresponds to the through and 

right turn movements from the Richmond Street South approach and the right turn 

movement from th e South Street East approach and are  forecast to operate at a 

very poor level of operation for the Stage 2 post 10 years base case during the pm 

peak hour. 

 

(b) (Stage 2 + 10 years) Base Case + proposed development 

 

The impact of the Stage 2 development after a period of 10 years can be determined 

by superimposing the Stage 2 + 10 year base case volumes upon the traffic volumes 

anticipated to be generated by the proposed development for the late afternoon 

peak hour. 

 

An assessment can be undertaken to assess the impact of the Stage 2 development 

+ 10 year upon the operation of the intersection at Richmond Road and South Street 

during the late afternoon commuter peak hour. 

 

The intersection of Richmond Road and South Street was assessed using the SIDRA 

intersection computer program having regard to the resultant traffic distributions for 

the proposed development, with the performance measures of critical degrees of 

saturation, 95 th % ile queue lengths and average delay are shown in Attachment K 

and summarised in Table 3.7. 
 

Table 3.7: (Stage 2 + 10 yrs) base case + proposed development: Richmond Rd and South St 

(pm peak hour) 

 

 

Peak Hour 

 

Intersection Performance 

Critical Movement # Degree of 

Sat (x) 

Average delay 

(sec/veh) 

95 th % ile 

queue (m) 

Level of 

Service 

PM PEAK Richmond Rd South (T) 1.146 201.1 876.1 F 

 Richmond Rd South (R) 1.119 195.3 383.9 F 

 South St East (R) 1.112 189.9 310.4 F 

Note: # L Left, T Through, R Right 
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On the basis of the above analysis, the intersection is forecast to operates at a very 

level of operation for the Stage 2 post 10 years base case + proposed development 

scenario during the pm peak hour. 

 

In the 10 years post Stage 2 base case, that is, after  a period of 14 years following the 

completion of the approved development at 999 Richmond Road, the impact of the 

Stage 2 proposed development will result in the following changes to the intersection. 

 

• Increase the queue length for the Richmond Road South approach through 

movement by 38 m; and 

 

• Increase the queue length for the Richmond Road South approach right turn 

movement by 45 m. 

 

As a result of the above assessment, it is considered that the proposed development 

will have a minor additional impact upon the operation of the intersection of 

Richmond Road and South Street upon completion of the full development post 10 

years in the future forecast year of 2035. 

 

 

4. CONCLUSION 

 

Having regard to the above, the additional traffic anticipated to be generated by 

the proposed development are considered to be relatively minor and will not 

unreasonably impact upon the operation of the intersection at the end of Stages 1 

and 2 and after a period of 10 years following the completion of Stage 2, and on this 

basis, is considered to be acceptable. 

 

 

 
Evan Boloutis 

Director 

EB Traffic Solutions Pty Ltd 
 
B.Eng (Civil), MEng Sc (Traffic), MBA  
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ATTACHMENT A 
 

                   TFNSW SUPPLIED DATA 
 

        INTERSECTION LAYOUT, PHASING AND VOLUMES  

 
                  RICHMOND ROAD/SOUTH STREET



     

 

 
  



   

 
  



   

 
  



   

 



     

 

 

 

 

 

 

 

 
ATTACHMENT B 
 

        EXISTING GEOMETRY, PHASING AND LAYOUT OF INTERSECTION  

 
                  RICHMOND ROAD/SOUTH STREET 
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ATTACHMENT C 

                                                                   
INTERSECTION PEFORMANCE 

 
              RICHMOND ROAD/SOUTH STREET: PM PEAK (5-6 PM) 

 
EXISTING 



     

 

 

 

 

 

 

 
 

 

 

 



     

 

 

 

 

 

 

   
ATTACHMENT D 
 

   INTERSECTION PEFORMANCE 
 

RICHMOND ROAD/SOUTH STREET: PM PEAK (5-6 PM) 
 

BASE CASE (EXISTING VOLUMES + 999 RICHMOND RD)  
 

                                  



     

 

 

 
 
 
 

 



     

 

 

 

 

 

 

 
ATTACHMENT E 
 

              INTERSECTION PEFORMANCE  
 

RICHMOND ROAD/SOUTH STREET: PM PEAK (5-6 PM) 
 

     STAGE 1 BASE CASE = EXISTING VOLS GROWTH 2 YEARS + 999 RICHMOND RD 



     

 

 

 
 
 
 
 
 

 
 

 



     

 

 

 

 

 

 

 
ATTACHMENT F 
 

               INTERSECTION PEFORMANCE  
 

RICHMOND ROAD/SOUTH STREET: PM PEAK (5-6 PM) 
 

                     STAGE 1 BASE CASE + PROPOSED DEVELOPMENT  
 



     

 

 

 

 

 

 

 

 
 

 

 



     

 

 

 

 

 

 

 

 
ATTACHMENT G 
 

              INTERSECTION PEFORMANCE  
 

RICHMOND ROAD/SOUTH STREET: PM PEAK (5-6 PM) 
 
      STAGE 2 BASE CASE = EXISTING VOLS GROWTH 4 YEARS + 999 RICHMOND RD  

 



     

 

 

 

 

 

 

 



     

 

 

 

 

 

 

 
ATTACHMENT H 
 

               INTERSECTION PEFORMANCE  
 

RICHMOND ROAD/SOUTH STREET: PM PEAK (5-6 PM) 
 

                     STAGE 2 BASE CASE + PROPOSED DEVELOPMENT 



     

 

 

 
 
 
 
 



     

 

 

 
 
 
 
 
 

ATTACHMENT J 
 

               INTERSECTION PEFORMANCE  
 

RICHMOND ROAD/SOUTH STREET: PM PEAK (5-6 PM) 
 
      STAGE 2 + 10 YRS BASE CASE = EXIST VOLS GROWTH 14 YEARS + 999 RICH RD



     

 

 

 
 
 
 
 



     

 

 

 
 
 
 
 
 
 

ATTACHMENT K 
 

               INTERSECTION PEFORMANCE  
 

RICHMOND ROAD/SOUTH STREET: PM PEAK (5-6 PM) 
 

      STAGE 2 + 10 YRS BASE CASE + PROPOSED DEVELOPMENT 
 

= EXIST VOLS GROWTH 14 YEARS + 999 RICHMOND RD + PROPOSED DEVT



     

 

 

 

 

 

 

 


