
   

Preliminary assessment comments:  

1. Land Use (Place of Assembly) 

We understand that Council aims to ensure that the horse riding school is not used as a Place 

of Assembly without Council permission. In particular, it is noted that the number of typical 

patrons (30-36) does not require a facility of this size. 

The proposed horse riding school will be used generally in accordance with the Venue Activity 

Statement, prepared by the Oakwood Riding School (Appendix M). We suggest that this 

document provides discussion of less frequent events, that are held monthly or even yearly 

and require the ability to host a larger number of club members. 

Activities proposed by the riding school generally include: 

• Private horse riding of agistment horses or private horses 

• Riding lessons, in groups of varying sizes 

• Small equestrian events and rallies (eg. Berwick Pony Club rally) 

• Market Day – new and used horse gear 

• School-wide Christmas Party 

• Annual General Meeting 

• Staff & member meetings 

The above activities listed above have a strong link to the riding school. Lessons and private 

riding are the key focus of the riding school. Various management and committee meetings 

are necessary governance processes required for a non-profit organisation to operate in an 

effective and collaborative manner. 

Sporting clubs, including riding schools, typically have a Christmas Party to celebrate the 

achievements of members, encourage continued participation of senior members and 

provide social opportunities to members and their families. The Market Day provides an 

opportunity to buy and sell horse gear. Considering that the high cost of horse equipment is a 

key barrier associated with the sport, the annual market event represents an opportunity for 

the club to provide convenient access to second-hand equipment. This is a practical and 

reasonable endeavour that is closely linked to the viable operation of the riding school. 

Overall, the activities outlined in Appendix M have a clear link to the operation of the riding 

school, and are a reasonable aspect of the club. Accordingly, they should be categorised as 

part of the horse riding school, rather than as a separate use. 

Of the above list, the annual events of the Market Day and School-wide Christmas Party 

represent peak patron numbers. On Market Day, around 200 persons are anticipated. During 

the Christmas party, around 60 persons are anticipated. These events, while infrequent, will 

require the school to have greater capacity than if only 36 patrons are present. Accordingly, 

the riding school has been designed to cater for the peak demand rather than the typical 

demand seen throughout the year. 

Overall, we suggest that the Oakwood Riding School requires facility buildings large enough 

to support the peak demand of annual events. The Market Day and Christmas Party are 

reasonable events for a riding school to host, demonstrating a clear link to the equestrian club. 

Accordingly, these events should be classified as part of the operation of the riding school, 

rather than placed under a separate use. 
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1 INTRODUCTION  
SALT has been engaged by Oakwood Riding School to undertake a traffic engineering assessment of the proposed 
horse riding school and equestrian facilities to be located at 450-500 Seven Mile Road in Nar Nar Goon.  

In the course of preparing this report, the following has been undertaken: 

 The development plans and background information has been reviewed;  
 The subject site and its environs have been inspected;  
 Design advice has been provided to the project team;  
 Swept path analysis has been undertaken; and  
 The traffic and parking implications of the proposal have been assessed.  

The following sets out SALT’s findings with respect to the traffic engineering matters of the proposal.  

 

2 EXISTING CONDITIONS  
2.1 LOCATION AND LAND USE  
The subject site is located at 450-500 Seven Mile Road in Nar Nar Goon. It is situated on the western side of 
Seven Mile Road and the Northern Boundary Drain runs along the northern boundary of the site.  

The site encompasses two lots with a total land area of 90.1 hectares. The site currently comprises a residence, 
paddocks and dairy buildings and sheds. There are three (3) existing vehicular access points along the Seven Mile 
Road frontage. Each of these access points are regular crossovers to Seven Mile Road, with no turn lanes provided 
in the vicinity.  

The surrounding land largely comprises undeveloped lots and agricultural in nature with residences. The main Nar 
Nar Goon town centre is situated approximately 4.5km to the norther, accessing along Seven Mile Road.  

Figure 1 depicts the location of the subject site with respect to the surrounding road network and land uses. An 
aerial view of the subject site is provided in Figure 2.  

 
Figure 1 Subject site locality  

SUBJECT SITE 
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Figure 2 Aerial view of subject site 

2.2 ZONING AND POLICY  
The subject site is zoned as Green Wedge Zone – Schedule 1 (GWZ1) under the Cardinia Planning Scheme and is 
subject to Land Subject to Inundation Overlay (LSIO). These do not specify any requirements relevant from a traffic 
engineering perspective.  

2.3 ROAD NETWORK  
Seven Mile Road is classified as a Local Arterial Road under the care and management of Cardinia Shire Council. 
It is zoned as a Transport Zone 3 under the Cardinia Planning Scheme.  

In the vicinity of the site, Seven Mile Road runs in a generally north-south alignment and provides one traffic lane 
in each direction. No kerbs are provided, and no provisions are made for on-street parking.  

Seven Mile Road has a straight and flat alignment in the vicinity of the site. Residences, fences and trees are set 
back approximately 15m from the road carriageway, providing vast sight lines for vehicles entering and exiting 
properties.  

A speed limit of 100km/hr applies.  

Views of Seven Mile Road in each direction are provided in Figure 3 and Figure 4.  

SUBJECT SITE 
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Figure 3 View of Seven Mile Road from site access facing south  

 
Figure 4 View of Seven Mile Road from site access facing north  
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2.4 SUSTAINABLE TRANSPORT  
The subject site is not conveniently accessible by sustainable transport. There are no public transport routes 
servicing the site. The nearest train station is Nar Nar Goon Railway Station, located approximately 4.6km north 
of the site.  

There are no pedestrian footpaths or bike lanes on Seven Mile Road in the vicinity of the site.  

2.5 TRAFFIC VOLUMES  
In order to understand the existing level of traffic on Seven Mile Road, a tube count survey was commissioned to 
occur at the site frontage. The tube count was placed for 7 days between Monday 4 September and Sunday 10 
September. This represents a typical weekday during the school term and not affected by any public holidays. 

By review of the tube count data, the peak hours of traffic on Seven Mile Road are found to occur as follows: 

 Weekday average morning peak hour between 8:00am-9:00am; 
 Weekday average afternoon peak hour between 3:00pm-4:00pm; and  
 Weekend average peak hour between 11:00am-12:00pm.  

The traffic volumes in each direction during these peak hours are depicted in Figure 5 for the weekday averages 
and Figure 6 for the weekend average.  

Further to the above, the tube count survey provides other relevant data such as speed data, daily volumes and 
percentage of heavy vehicles on the road. Some of these key factors are summarised in Table 1.  

 
Figure 5 Weekday average peak hour traffic volumes  



 

 5           TRAFFIC ENGINEERS / TRANSPORT PLANNERS / WASTE EXPERTS / ENVIRONMETAL CONSULTANTS   
 

 
Figure 6 Weekend average peak hour traffic volumes  

Table 1 Tube count data summary  

 Northbound Southbound  

Weekday average daily volume 1097 vehicles per day  1098 vehicles per day  

Saturday daily volume  692 vehicles per day  751 vehicles per day  

Sunday daily volume 527 vehicles per day  561 vehicles per day  

7-day average daily volume  958 vehicles per day  972 vehicles per day  

Weekday average % heavy vehicles  19.5% 17.9% 

Weekend average % heavy vehicles  17.3% 13.2% 

85th percentile speed 105.48 km/hr  104.76 km/hr  

 
From the above data, it can be concluded that traffic is relatively evenly spread as northbound and southbound 
vehicles during each of the peak hours. The percentage of heavy vehicles is high in both directions on weekdays 
and weekends.  
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3 PROPOSAL  
3.1 DEVELOPMENT PROPOSAL  
Oakwood Riding School is an existing facility currently located at 10 Smiths Lane in Clyde North, proposed to be 
relocated to the subject site. 

It is proposed to develop the subject site in Nar Nar Goon to accommodate a similar size and scale facility to the 
existing school in Clyde North. The proposal includes the following facilities: 

 Two (2) indoor arenas; 
 One (1) outdoor area;  
 School horse yards, paddocks and stables;  
 Agistment paddocks and stables;  
 Associated feed rooms, laundry and storage;   
 Clubrooms, manager’s office and boardroom; and  
 Cattle grazing to continue to balance of property.  

The existing residence is to be maintained to provide a manager / caretaker’s residence.  

The existing site vehicular access points are to be retained. The northernmost entry point is to provide the main 
site entry and the southernmost access point is to provide a secondary access intended for access to the manager 
residence and delivery vehicles, with no public access at this point. The centre access point is to provide access 
only to the manager residence. 

A network of internal roads is proposed to provide circulation across the site and access to various parking areas. 
Public access is to occur via the northern crossover and internal road which provides access to the staff and 
visitor parking area, agistment paddocks and parking area and pony club facility.  

An internal road is proposed to run in an east-west alignment south of the indoor area. This is to be utilised by 
pedestrians and horses crossing between the paddocks and arenas, to avoid collision between vehicles and horses.  

Various parking areas are proposed on-site including: 

 Member and visitor parking of 67 spaces (including 2 DDA spaces) adjacent the clubrooms and indoor 
arenas; 

 Agistment day parking of 30 spaces;  
 Agistment long-term parking of 22 spaces;  
 Outdoor arena / pony club car park of 21 spaces; and  
 Float parking for approximately 60 floats. 

Further, overflow parking areas, agistment float parking and a large truck parking area are proposed.  

3.2 OPERATIONAL PROPOSAL  
The operation of the proposed riding school will reflect the activities and scale of the existing facility in Clyde 
North.   

Approximately 6 staff conduct around 20 lessons per day, with clients arriving progressively as they are held. 
Members of the school can ride horses outside of lesson times, however only approximately 4 patrons do this 
regularly.  

It is understood that typical weekend activity is as follows: 

 Saturday: There are a maximum of 40 riding lessons and 15-20 agistees attending, spread between 
8:00am-8:00pm. There is typically a total of 60-70 cars arriving and departing the site during the day. 

 Sunday: There are no riding lessons and 15-20 agistees attend. A total of 30 cars may arrive and depart 
the site on an average Sunday. Typically, a small event may take place on one (1) Sunday per month. This 
would involve an additional maximum of 20 floats and 20 cars arriving or departing the site on these 
days.  

Table 2 provides a summary of the expected activity and events to occur at the riding school and the number of 
patrons to attend.  



 

 7           TRAFFIC ENGINEERS / TRANSPORT PLANNERS / WASTE EXPERTS / ENVIRONMETAL CONSULTANTS   
 

Table 2 Operational summary 

Visitor Purpose Vehicle Number Frequency Access Location  

Regular Visitors and Users 

Staff Employment at ORS Car 8 5-2 days weekly Northern crossover 

Agistees Visit and ride their horses  Car 25-30 Most daily Northern crossover 

Members Ride their horse Car and 
float 4 Daily or weekly Northern crossover 

Clients Riding lesson Car 150 
Weekly 

(closed Sunday & 
Monday) 

Northern crossover 

Competitors 

And Pony 
Club 

Compete in small 
equestrian events and 
rallies 

Car and 
Float 12 Monthly Northern crossover 

Equestrian 
Public 

Market Day 

New and used horse gear 
Car 80 over 

the day Annually Northern crossover 

Suppliers Deliver horse feed etc Small 
truck 2 Monthly Northern or 

southern crossover 

Trades Maintenance Car 3 Occasionally Northern or 
southern crossover 

Box Hill TAFE Equestrian Study Bus 1 Weekly (Wednesday 
in school term) Northern crossover 

Facility Hire Profile  

Berwick Pony 
Club 

Rally Car Max 15 Monthly Northern crossover 

Equestrian 
Diary 

Protocol Day (riding clinic) Car 12 4 annually Northern crossover 

Berwick 
Dressage Club 

Riding clinic Car 10 4 annually Northern crossover 

Box Hill TAFE Equestrian Study Bus 20 Weekly (school 
terms) Northern crossover 

Other Facility Use   

ORS Xmas party Car 60 Annual Northern crossover 

ORS AGM Car 14 Annual Northern crossover 

ORS Staff/member meeting Car 10-20 Occasionally Northern crossover 
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4 CAR PARKING  
4.1 STATUTORY REQUIREMENTS  
Clause 52.06 of the Cardinia Planning Scheme specifies the statutory car parking rates for various land uses. A 
riding school falls under the umbrella term of ‘agriculture’ for which there is no statutory car parking rate provided, 
rather parking is to be provided to the satisfaction of Council.  

The demand for car parking associated with the proposal can be determined based on the expected operation of 
the facility. Considering that Oakwood Riding School is an existing facility to be relocated, sufficient operative 
information is known to inform the car parking demands as outlined in the following assessment.  

4.2 CAR PARKING DEMAND ASSESSMENT  
On a day-to-day basis, car parking demands will be generated by staff, clients undertaking riding lessons and 
members visiting the agistment paddocks. Occasionally, the site will experience greater visitation and parking 
demand including on competition or event days.  

It is understood that the site is intended to be able to accommodate all riding lesson, agistment and competition 
activities at once. Therefore, the critical assessment period would be on a competition or event day. The car parking 
demands for this scenario are determined as summarised in Table 3, applying the following conservative 
assumptions. 

 All staff, riding lessons, agistment activity and competition occur concurrently;  
 Assume the competition visitors and vehicles include any spectators; 
 Assume 15 clients in lessons at any one time;   
 Assume half of the agistees visit at the same time; 
 All staff and visitors drive themselves (1 car per person); 

Table 3 Car parking demands  

Visitor Number of 
People 

Number of 
Vehicles Parking Location  Parking 

Capacity  

Staff 8  8 cars Staff / visitor car 
park  67 spaces 

Agistees  15 15 cars Agistment parking  Total 52 spaces 

Members (bring own horse) 4 4 cars + float Float parking  60 spaces 

Clients (riding lessons) 15 15 cars Staff / visitor car 
park  67 spaces 

Competitors and Pony Club  12 12 cars + float Float parking  60 spaces 

Therefore, on a peak day of activity, it is estimated that a total of 54 people could be present at one time.  

Further to the above, the existing Oakwood Riding School in Clyde North includes an on-site car park of 30 spaces 
which is rarely fully utilised. The proposed facility is to accommodate a similar level of activity to the existing 
school, thus the parking demands of Table 3 are likely conservative and overestimate the parking demands 
experienced in reality.  

4.3 ADEQUACY OF CAR PARKING PROVISIONS  
The proposal includes a total of 140 parking spaces, plus float parking and overflow parking, thus is expected to 
exceed the car parking demands on a peak day of activity (competition day). The parking demands expected to be 
generated by staff, members and visitors can be adequately accommodated by the car parking areas situated in 
proximity to the relevant building or arena.  

Therefore, the proposed car parking provisions are deemed appropriate for the development.  
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4.4 ACCESSIBLE PARKING  
The Building Code of Australia specifies the number of accessible parking spaces to be provided for various building 
types. In this case, the Clubroom and Pony Club buildings are most closely classified as a Class 9 assembly 
buildings which have a requirement for 1 DDA parking space per 50 car parking spaces or part thereof.  

The Clubroom building is provided with a car park of 67 spaces, thus requires two (2) DDA parking spaces which 
is met by the proposal. The Pony Club building is provided with a car park of 21 spaces, thus requires one (1) DDA 
space which is met by the proposal.  

 

5 BICYCLE PARKING  
Clause 52.34 of the Cardinia Planning Scheme specifies the statutory requirements for bicycle parking for various 
land uses. No statutory rate is provided for an ’agriculture’ land use, thus no bicycle parking is required for the 
proposal.  

The proposal does not include any formal bicycle parking as complies with the Planning Scheme. Given the nature 
of the land use and lack of bicycle infrastructure in the vicinity, it is not expected that staff, visitors or students 
would cycle to the riding school. Nonetheless, should they choose to cycle to the site, there is sufficient capacity 
for bicycles informally within the clubrooms, offices or other indoor areas.  

 

6 DESIGN CONSIDERATIONS  
6.1 VEHICLE ACCESS ARRANGEMENTS  
The main site access is the existing crossover to Seven Mile Road, approximately 7.5m wide and situated 
approximately half-way along the site frontage. This is to provide vehicular access for staff, members and visitors. 
The largest expected vehicles include cars with horse floats and 8.8m long Medium Rigid Vehicles (MRV).  

This crossover width exceeds the minimum requirements of the Planning Scheme and Australian Standards. An 
Australian Standard B85 and B99 vehicle can adequately pass simultaneously when entering and exiting the site, 
reducing the risks of queues and delays at the site access. The crossover adequately allows access for cars with 
floats and trucks. This is demonstrated by swept path analysis, with diagrams provided in APPENDIX 1.  

A second existing crossover further south is proposed to be maintained to provide access only to the Manager’s 
Residence and for some service vehicles.  

This access arrangement proposes to largely isolate traffic movement along the northern internal road and access 
point, to prevent vehicles traversing the centre internal road (south of the indoor arenas) which is to be pedestrian 
and horse access only. 

By observation on-site, Seven Mile Road is virtually flat and straight allowing sufficient sight distance to oncoming 
vehicles for those exiting the site. Further, nearby properties, fences and trees are set back from the road frontage, 
further ensuring sufficient sight distance is provided.      

6.2 INTERNAL ROAD NETWORK  
The proposal involves a network of internal roads, providing two-way vehicular access to each of the parking 
areas. The main access roads and car parks are to be bitumen surfaces, whereas the float parking and paddock 
pathways are to be crushed rock.  

The internal roads are to be of a minimum 6.0m width, suitably allowing two-way vehicular movements and access 
for larger vehicles such as cars with floats and trucks.  

Access and circulation for key locations and vehicles is demonstrated by swept path analysis, with diagrams 
provided in APPENDIX 1. 
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6.3 CAR PARKING LAYOUT  
Regular parking spaces are proposed to be 2.6m wide and 4.9m long, accessed from a 6.4m wide aisle, as complies 
with the Planning Scheme.  

DDA parking spaces are proposed to be 2.4m wide and 5.4m long as complies with Australian Standard AS2890.6. 
500mm of the DDA space length encroaches into the parking aisle as allowable under the Planning Scheme.  

Parking spaces located at dead-end aisles are provided with an additional 2.0m aisle length to allow access and 
egress, as demonstrated by swept path analysis, with diagrams provided in APPENDIX 1. 

6.4 LOADING AND WASTE COLLECTION 
Given the nature of the riding school, it is anticipated that loading activity will be relatively low and undertaken by 
up to an 8.8m Medium Rigid Vehicle (MRV) such as for the delivery of hay and other goods. Loading can occur by 
trucks which can circulate the internal road network and park within the designated large truck parking zone 
toward the north of the site if required.  

It is understood that occasional loading activity will be required to occur internal to the indoor arenas by up to an 
8.8m MRV. These arenas are provided with road access to allow vehicular access, as demonstrated by swept path 
analysis, with drawings provided in APPENDIX 1. It is noted that this would be infrequent for resurfacing, horse 
pick up or emergency access.  

It is anticipated that waste collection would occur on-site by a private contractor using an 8.8m waste collection 
vehicle. This can adequately enter and exit the site via the main northern crossover.   

 

7 TRAFFIC CONSIDERATIONS  
As per Section 2.5, a tube count survey was undertaken at the site frontage to collect data regarding existing 
traffic conditions on Seven Mile Road on weekdays and weekends.  

The road network traffic volumes were found to be greater on weekdays compared to weekends. The proposed 
riding school is expected to generate activity across the week, with peak activity to occur on weekends particularly 
on competition or event days.  

Therefore, the traffic impacts of the riding school on both the weekday afternoon and weekend peak hours are to 
be assessed for completeness.  

7.1 TRAFFIC GENERATION  
7.1.1 WEEKDAYS  
The critical weekday assessment period is the afternoon peak hour. The tube count survey results found the peak 
traffic volume to occur between 3:00pm-4:00pm on average on weekdays.  

At this time, the proposal is anticipated to generate traffic relating to the riding school lessons. It is estimated that 
a total of 15 clients may be in lessons at any one time. Conservatively assuming that all 15 students arrive and 
depart in the same hour, the proposal is expected to generate up to 15 arriving and departing vehicles in the 
weekday PM peak hour. 

7.1.2 WEEKENDS  
As per Section 4, a peak day of activity is expected to occur on competition day, assuming that regular lessons 
and agistment visitation would occur simultaneously. This is anticipated to occur on a Saturday, when general 
road traffic is lower than the weekday peak commute hours, as confirmed by the traffic volume data of Section 
2.5. It is noted that this is a conservative assumption, as events will typically occur on a Sunday, when no riding 
lessons take place.  

On such a day, it is anticipated that 54 people may be present on-site at any time. Applying an assumption that 
80% of these patrons may arrive or depart in the same hour, the proposal may be expected to generate 43 trips 
(arriving or departing) during the weekend peak hour.  
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Alternatively, on a weekday afternoon the general road traffic on Seven Mile Road is greater due to general 
commuter traffic, as confirmed by the traffic volume data of Section 2.5. At this time, the proposal is anticipated 
to generate traffic relating to the riding school lessons. It is estimated that a total of 15 clients may be in lessons 
at any one time. Conservatively assuming that all 15 students arrive and depart in the same hour, the proposal is 
expected to generate up to 15 arriving and departing vehicles in the weekday PM peak hour.  

7.2 TRAFFIC DISTRIBUTION  
The distribution of traffic can be estimated based on the layout of the surrounding road network and location of 
nearby employment and residential precincts. In this case, the traffic volume data indicates that traffic is relatively 
evenly spread northbound and southbound on Seven Mile Road in the vicinity of the site on weekdays and 
weekends.  

Applying this to the above weekday PM peak hour and weekend peak hour traffic generation, results in the traffic 
distribution as presented diagrammatically in Figure 7.  

 

Figure 7 Estimated traffic distribution  

7.3 TURN LANE WARRANTS ANALYSIS  
Based on the preceding traffic distribution and the traffic volume counts for the weekday PM peak hour and 
weekend peak hour, the required form of the intersection of the main site access and Seven Mile Road can be 
determined based on the Austroads Guide.  

The following calculations of Figure 8 were completed using the weekday PM traffic volumes and generation as 
presented in Figure 9. The resulting values as summarised in Table 4 were then plotted into the graph in  
Figure 10 which is relevant for the subject intersection on a 100km/hr road.  
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Figure 8 Austroads calculations 

 
Figure 9 Calculation traffic volumes  
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Table 4 Calculated Q values 

 Weekday PM Peak Hour Weekend Peak Hour 

Q(T1) 124 vehicles/hr 69 vehicles/hr 

Q(T2) 130 vehicles/hr 63 vehicles/hr 

Q(R) 8 vehicles/hr 21 vehicles/hr 

Q(L) 7 vehicles/hr 22 vehicles/hr 

QM (right turn) 261 vehicles/hr 154 vehicles/hr 

QM (left turn) 130 vehicles/hr 63 vehicles/hr 

 
Figure 10 Turn treatment warrants graph 

It can be seen in Figure 10 that the anticipated traffic volumes for right and left turn movements into the subject 
site on a weekday afternoon and weekend peak hours warrant only basic turn treatments (BAR / BAL). Based on 
this graph, any development would require the provision of basic turn lane treatments at minimum, therefore the 
provision of such design is often subject to engineering assessment.  

Seven Mile Road has a straight and flat alignment and is not provided with any turn lane treatments at other 
intersections in the vicinity of the site including at property access or intersections with other local streets. The 
intersection of Seven Mile Road and Bald Hill Road to the north of the site was observed to carry significant traffic 
turning into and out of Bald Hill Road to connect to Pakenham, however this intersection is designed with only 
basic turn treatments.  

Considering the traffic volume data, anticipated turning volumes, available sight distances, on-site observations 
and road reserve constraints (including a drain alongside Seven Mile Road and existing light and power poles), road 
widening, or lane treatments are not considered necessary from a traffic engineering perspective. The Austroads 
Guide of which the above assessment is based, is a guide to be used with engineering review and judgement 
having consideration to the specific use, site and location. Furthermore, activity at the site is to largely take place 
during the day, with infrequent and minimal activity expected at night.  
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7.4 SIDRA ANALYSIS  
Further to the above, the operation of the main site access and Seven Mile Road can be analysed using SIDRA 
Intersection v9.1 for the weekday afternoon and weekend peak hours.  

SIDRA is an advanced micro-analytical traffic evaluation tool that provides estimates of capacity and performance 
statistics (delay, queue lengths etc) on a lane-by-lane basis.  

Key performance criteria include:  

Degree of Saturation (DOS): This represents the ratio of traffic volume to capacity.  Generally speaking, a 
DOS of below 0.9 indicates acceptable performance.  A DOS of over 1.0 indicates 
that capacity has been exceeded. 

Level of Service (LOS): An index of the operational performance of traffic based on service measures 
such as delay, degree of saturation, density and speed during a given flow 
period.  A guide to LOS ratings is provided in Table 5.  

Average Delay: The average delay time that can be expected for a given movement. 

95th Percentile Queue: The maximum queue length that can be expected in 95% of all observed queue 
lengths during the hour. 

Table 5 Level of Service Ratings 

Level of Service  
Degree of Saturation 
Unsignalised 
Intersection Signalised Intersection Roundabout 

A  Excellent  <=0.60 <=0.60 <=0.60 

B  Very Good  0.60-0.70 0.60-0.70 0.60-0.70 

C  Good  0.70-0.80 0.70-0.90 0.70-0.90 

D  Acceptable  0.80-0.90 0.90-0.95 0.90-0.95 

E  Poor  0.90-1.00 0.95-1.00 0.95-1.00 

F  Very Poor  >=1.0 >=1.0 >=1.0 

Default SIDRA settings have been adopted for this analysis.  

The key SIDRA results for the weekday PM peak hour and weekend peak hour are summarised in Table 6 and 0 
respectively, with the detailed outputs provided in APPENDIX 2.  

Table 6 Weekday PM peak hour SIDRA results 

Leg Movement Degree of 
Saturation (DOS) Level of Service (LOS Delay (s) 95th % Queue (m) 

Seven Mile 
Road (south) 

L 0.083 A 7.8 0.0 

T 0.083 A 0.0 0.0 

Seven Mile 
Road (north) 

T 0.079 A 0.0 0.4 

R 0.079 A 6.3 0.4 

Site Access 
L 0.013 A 6.0 0.3 

R 0.013 A 6.5 0.3 
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Table 7 Weekend peak hour SIDRA results 

Leg Movement Degree of 
Saturation (DOS) Level of Service (LOS Delay (s) 95th % Queue (m) 

Seven Mile 
Road (south) 

L 0.049 A 7.8 0.0 

T 0.049 A 0.0 0.0 

Seven Mile 
Road (north) 

T 0.054 A 0.0 1.0 

R 0.054 A 6.0 1.0 

Site Access 
L 0.035 A 5.7 0.9 

R 0.035 A 6.1 0.9 

Based on the SIDRA results, it can be concluded that the intersection of the site access and Seven Mile Road 
operates well during both the weekday PM peak hour and Saturday peak hour, with Level of Service A (excellent) 
achieved on all legs of the intersection.  

The Degree of Saturation values are well less than 1.0 for all movements in both scenarios and delay and queue 
values are negligible. The delay found is associated with geometric delay, or the time taken for vehicles to 
undertaken turns into and out of the site. Notably, zero delay is expected for through vehicles in both directions.  

Queue lengths are all minimal at a maximum of 1.0m. This is less than one (1) vehicle in length, thus through vehicles 
on Seven Mile Road are not expected to be required to queue due to vehicles turning into the subject site.  

Therefore, the level of traffic generated by the proposal does not have any major adverse impact on the operation 
and functionality of Seven Mile Road during the weekday PM and weekend peak hours.   

7.5 TRAFFIC IMPACTS  
Based on the preceding analysis, the traffic generated by the proposal can be expected to be readily absorbed by 
Seven Mile Road and the surrounding road network, with no major adverse impact on its operation.  

Even on the peak days of activity during competition, the proposal can be expected to generate up to 43 vehicles 
in an hour. This equates to one vehicle every 84 seconds. This is relatively low, especially considering the lower 
road traffic in the vicinity on weekends. Outside of peak competition or event days, traffic generation is expected 
to be minimal.  

Further, the site access point adequately allows vehicles to pass when entering and exiting the site, with minimal 
risk of queuing onto Seven Mile Road. Seven Mile Road also has a long, straight and flat alignment in the vicinity 
of the site, allowing visibility of oncoming traffic for vehicles entering and exiting the site.  
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8 CONCLUSIONS  
Based on the preceding analysis, the following can be concluded: 

 It is proposed to develop the site to provide a riding school and stables, for the relocation of Oakwood 
Riding School;  

 There is no statutory car parking requirement relevant to a riding school specified within the Planning 
Scheme, rather parking is to be provided to the satisfaction of Council;  

 A Car Parking Demand Assessment has determined a peak parking demand of up to 54 vehicles based 
on empirical assessment of the operative information. This is exceeded by the proposed car parking 
provision of 140 spaces plus float parking and overflow parking;  

 The design and layout of the site access, internal road network and car parking areas complies with the 
relevant requirements of the Planning Scheme and Australian Standards;  

 The site is suitably accessible for loading and waste collection vehicles;  
 The proposed site access arrangements are deemed suitable for the anticipated traffic volumes; and  
 The proposal is expected to generate relatively low levels of traffic that is not expected to have any major 

adverse impact on the surrounding road network.  

Therefore, the proposal is supported from a traffic engineering perspective. 
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MOVEMENT SUMMARY  

Site: 101 [SIte access - weekday PM (Site Folder: General)]  

Output produced by SIDRA INTERSECTION Version: 9.1.1.200  

  

  

  

New Site  
Site Category: (None)  
Give-Way (Two-Way)  
Vehicle Movement Performance  

Mov 
ID  Turn  

Mov 
Class  

Demand Flows  Arrival Flows  Deg. 
Satn  

 Aver. 
Delay  

Level of 
Service  

 
95% Back Of Queue  Prop. 

Que  
 Eff. 
Stop Rate  

Aver. 
No. of 

Cycles  

Aver. 
Speed  [ Total  HV ]  [ Total  HV ]  [ Veh.  Dist ]  

   veh/h  %  veh/h  %  v/c   sec    veh  m      km/h  

South: Seven Mile Road  

1  L2  All MCs  8  0.0  8  0.0  0.083   7.8  LOS A   0.0  0.0  0.00   0.04  0.00  86.3  

2  T1  All MCs  137  18.0  137  18.0  0.083   0.0  LOS A   0.0  0.0  0.00   0.04  0.00  98.5  
Approach  145  17.0  145  17.0  0.083   0.5  LOS A   0.0  0.0  0.00   0.04  0.00  97.7  

North: Seven Mile Road  
8  T1  All MCs  131  18.0  131  18.0  0.079   0.0  LOS A   0.0  0.4  0.03   0.04  0.03  59.5  

9  R2  All MCs  7  0.0  7  0.0  0.079   6.3  LOS A   0.0  0.4  0.03   0.04  0.03  56.7  
Approach  138  17.0  138  17.0  0.079   0.3  LOS A   0.0  0.4  0.03   0.04  0.03  59.4  

West: Site Access  
10  L2  All MCs  8  0.0  8  0.0  0.013   6.0  LOS A   0.0  0.3  0.27   0.56  0.27  52.1  

12  R2  All MCs  7  0.0  7  0.0  0.013   6.5  LOS A   0.0  0.3  0.27   0.56  0.27  51.9  
Approach  16  0.0  16  0.0  0.013   6.2  LOS A   0.0  0.3  0.27   0.56  0.27  52.0  

All Vehicles  299  16.1  299  16.1  0.083   0.7  LOS A   0.0  0.4  0.03   0.07  0.03  72.7  

Site Level of Service (LOS) Method: Degree of Saturation (SIDRA). Site LOS Method is specified in the Parameter Settings 
dialog (Options tab).  
Vehicle movement LOS values are based on degree of saturation per movement.  
Minor Road Approach LOS values are based on worst degree of saturation for any vehicle movement.  
Two-Way Sign Control Capacity Model: SIDRA Standard.  
Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).  
Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.  
Gap-Acceptance Capacity Formula: SIDRA Standard (Akçelik M3D).  
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.  
Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity 
Constraint effects.  
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MOVEMENT SUMMARY  

Site: 101 [SIte access - weekend (Site Folder: General)]  

Output produced by SIDRA INTERSECTION Version: 9.1.1.200  

  

  

  

New Site  
Site Category: (None)  
Give-Way (Two-Way)  
Vehicle Movement Performance  

Mov 
ID  Turn  

Mov 
Class  

Demand Flows  Arrival Flows  Deg. 
Satn  

 Aver. 
Delay  

Level of 
Service  

 
95% Back Of Queue  Prop. 

Que  
 Eff. 
Stop Rate  

Aver. 
No. of 

Cycles  

Aver. 
Speed  [ Total  HV ]  [ Total  HV ]  [ Veh.  Dist ]  

   veh/h  %  veh/h  %  v/c   sec    veh  m      km/h  

South: Seven Mile Road  

1  L2  All MCs  22  0.0  22  0.0  0.049   7.8  LOS A   0.0  0.0  0.00   0.17  0.00  83.0  

2  T1  All MCs  66  15.0  66  15.0  0.049   0.0  LOS A   0.0  0.0  0.00   0.17  0.00  94.3  
Approach  88  11.3  88  11.3  0.049   2.0  LOS A   0.0  0.0  0.00   0.17  0.00  91.2  

North: Seven Mile Road  
8  T1  All MCs  73  15.0  73  15.0  0.054   0.0  LOS A   0.1  1.0  0.10   0.17  0.10  58.2  

9  R2  All MCs  23  0.0  23  0.0  0.054   6.0  LOS A   0.1  1.0  0.10   0.17  0.10  55.5  
Approach  96  11.4  96  11.4  0.054   1.5  LOS A   0.1  1.0  0.10   0.17  0.10  57.5  

West: Site Access  
10  L2  All MCs  22  0.0  22  0.0  0.035   5.7  LOS A   0.1  0.9  0.19   0.56  0.19  52.4  

12  R2  All MCs  23  0.0  23  0.0  0.035   6.1  LOS A   0.1  0.9  0.19   0.56  0.19  52.1  
Approach  45  0.0  45  0.0  0.035   5.9  LOS A   0.1  0.9  0.19   0.56  0.19  52.2  

All Vehicles  229  9.1  229  9.1  0.054   2.5  LOS A   0.1  1.0  0.08   0.24  0.08  65.5  

Site Level of Service (LOS) Method: Degree of Saturation (SIDRA). Site LOS Method is specified in the Parameter Settings 
dialog (Options tab).  
Vehicle movement LOS values are based on degree of saturation per movement.  
Minor Road Approach LOS values are based on worst degree of saturation for any vehicle movement.  
Two-Way Sign Control Capacity Model: SIDRA Standard.  
Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).  
Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.  
Gap-Acceptance Capacity Formula: SIDRA Standard (Akçelik M3D).  
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.  
Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity 
Constraint effects.  
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In addition to the above, Council suggested at the meeting that Conditions be included within 

the issued planning permit which prohibit the use of land for any non-equestrian based 

activities. As such, the following draft condition is proposed by the Riding School to address 

Council’s concerns: 

i. Operation of the site is to occur in accordance with the ‘Oakwood Riding School’ 

Venue Operation Memo, which is to be prepared and approved to the satisfaction of 

the Responsible Authority. Once approved, the Operation Memo will form part of the 

planning permit and cannot be altered without the written consent of the responsible 

authority. 

In addition to the above, it is proposed to add the below notes to the permit: 

ii. The development approved by this permit is to be used for activities which have 

association with the use of land for Horse Husbandry. This includes, but is not limited to, 

use of land for agistment and boarding of horses, equestrian competitions and 

exhibitions, and activities associated with a horse riding school, such as seminars and 

training. 

 

iii. The use of the approved development for activities beyond those described in note i. 

should be discussed with Council prior to commencement. Any uses which require 

primary consent under the Cardinia Planning Scheme will require additional planning 

approval.  

 

It is submitted that the above proposed condition and notes, in conjunction with the discussion 

at the meeting with Council (11 January 2024), is sufficient to address Council’s concerns 

surrounding the operation of the proposed Riding School. 

3. Section 50 application to include additional permit triggers as well as inclusion of 

proposed agricultural buildings (hay, machinery, storage, and feed sheds) 

Beveridge Williams response: 

As discussed in the 11 January meeting, and confirmed via email (18 January 2024), it has 

been agreed to withdraw the two submitted VicSmart Applications for the development of 

sheds within both 450 & 500 Seven Mile Road. As discussed, these proposed works have been 

included within a revised town planning drawing set, and the earthworks and stormwater 

management plans have been updated to reflect their inclusion. The inclusion of the 

proposed sheds does not result in any required alterations to the stormwater management 

strategy proposed by Axiom. These reports are attached with this response. 

In addition to the above, we are seeking a Section 50 amendment to the application to 

capture an identified additional permit trigger. As per Council correspondence (30 June 2023), 

the subject site is considered to be within a designated floodplain, due to its location within 

the Koo Wee Rup Flood Protection District. Under the provisions of the Green Wedge Zone 

(Clause 35.04-5), a permit is required to construct a building within 100m of a designated 

floodplain. This permit trigger was not identified as part of the original permit application. As 

per advice from Council (via email, 15 August 2023), this trigger is required to be added to the 

application, and any applicable decision guidelines be addressed, had they not been 

already.  

A review of the submitted permit application confirms that the Decision Guidelines for the 

Green Wedge Zone (Clause 35.04-6) were not addressed. As such, please see below table 

which provides a response to the relevant Decision Guidelines. 

 



   

Decision Guideline Proposal Response 

The Municipal Planning Strategy 

and the Planning Policy 

Framework 

The proposal is consistent with the Municipal Planning 

Strategy and PPF as per the submitted Town Planning 

Report. 

Any Regional Catchment 

Strategy and associated plan 

applying to the land 

No known Regional Catchment Strategy is applicable. 

The capability of the land to 

accommodate the proposed 

use or development 

The subject site can accommodate the proposed riding 

school development. The total area of the site comprises 

90ha of land, which is currently used for agricultural 

purposes. The proposed built form footprint associated 

with the riding school is approximately 1ha, with most of 

the site to be used for grazing and agistment paddocks. 

As such, it is considered that the subject land will be able 

to suitably accommodate the proposed development. 

Whether the site is suitable for the 

use or development and the 

compatibility of the proposal 

with adjoining land uses 

The proposed development will be used for a Horse 

Riding School, which is considered an agricultural use. 

As the surrounding area is also used for agricultural 

purposes, the proposed use is considered compatible 

with surrounding land uses 

The need to minimise adverse 

impacts on the character and 

appearance of the area or 

features of architectural, 

scientific or cultural heritage 

significance, or of natural scenic 

beauty 

The proposed development has been appropriately 

located within the site such that it does not dominate 

view lines along Seven Mile Road. The development is 

set back over 300m from the front boundary, as well as 

over 180m from the nearest property boundary. 

In addition to the above, the design of the proposed 

Riding School built form has been carefully considered. 

The style and materials chosen to allow the building to 

reflect the natural environment whilst also providing a 

modern facility for the Riding School.  

The maintenance of agricultural 

production and the impact on 

the rural economy 

The proposed development of the site will allow for an 

expansion of the rural economy, via the development 

of an agricultural business. Due to the minor building 

footprint, the site will remain useable for agricultural 

production, should the Riding School cease operations. 

The environmental capacity of 

the site to sustain the rural 

enterprise 

The site can accommodate the rural enterprise 

proposed, as it has previously been used for horse 

agistment and associated agricultural uses.  

The need to prepare an 

integrated land management 

plan 

Due to the previous nature of the use of the site for 

grazing and agistment, as well as the relative scale of 

the proposed development, it is submitted that an 

integrated land management plan is not required. 

The impact on the existing and 

proposed rural infrastructure 
The proposed development will not impact existing or 

proposed surrounding rural infrastructure. The proposal is 



   

well accommodated by the subject site, and no off-site 

impacts will occur. 

The potential for the future 

expansion of the use or 

development and the impact of 

this on adjoining and nearby 

agriculture and other land uses 

The proposed development of the Riding School reflects 

an upgrade in facilities from the previous location in 

Clyde. However, the overall scale of the development 

remains comparable, and reflects the ultimate 

development intent of the Riding School. 

Should the Riding School seek to expand in the future, 

the subject sites are able to accommodate additional 

development, and a planning permit application would 

be required to accompany any proposal. Due to the 

agricultural nature of the proposed development, it is 

submitted that any potential expansion of the Riding 

School would not have a detrimental effect on nearby 

agriculture and other land uses. 

The protection and retention of 

land for future sustainable 

agricultural activities 

The site will continue to be used for sustainable 

agricultural activities under the proposed development 

scenario. As previously discussed, the proposed 

development footprint is minimal, and therefore should 

the Riding School cease operation, the site can 

commence other agricultural uses. 

The impact of the use or 

development on the flora and 

fauna on the site and its 

surrounds 

As per the provided Native Vegetation Assessment 

prepared by ID Ecological Management, minimal 

native vegetation and habitat exists on site. Minor native 

vegetation removal is required to accommodate the 

proposed development. Offsets have been calculated 

as per applicable regulations. 

The need to protect and 

enhance the biodiversity of the 

area, including the retention of 

vegetation and faunal habitat 

and the need to revegetate land 

including riparian buffers along 

waterways, gullies, ridgelines, 

property boundaries and saline 

discharge and recharge area 

As per the provided Native Vegetation Assessment 

prepared by ID Ecological Management, minimal 

native vegetation and habitat exists on the site. A 

landscape plan has been provided with the 

application, and increased vegetation of the site is an 

outcome supported by the Riding School. 

How the use or development 

relates to sustainable land 

management and the need to 

prepare an integrated land 

management plan 

The proposed development will provide for a 

sustainable use of the subject land, for an agricultural 

purpose. The built form impact on the site is minimal, 

allowing the existing conditions of the site to be largely 

retained, including overland flow paths and pasture 

growth. 

The location of on-site effluent 

disposal areas to minimise 

impact of nutrient loads on 

waterways and native 

vegetation 

On-site effluent disposal will be managed to minimise 

impacts on waterways and native vegetation. An 

irrigation zone is provided as per the submitted plans. 





 
Not for Profit Since 1958 

“The Meadows” 
10 Smiths Lane 

Clyde North 3978 

Oakwood Riding School 

Operating as not for profit since 1958 

Facility use at our current home in Clyde Nth 

 

Please find below a response to the specific queries provided with respect to the proposed use of the 

club at the future location and ancillary activities. 

Query: 

Nature of proposed horse related events, including competitions (and usual number of spectators), birthday 

parties or other horse related events; 

• The layout of the riding school reflects the dual nature of the facility.  The school offers riding lessons 

on school-owned horses (known as schoolies), which are to be kept in larger, shared paddocks 

towards the south-east of the site.  The smaller agistment paddocks are to be provided towards the 

south of the site and will accommodate horses privately owned by members of the riding school.  

Schoolies and agistment horses have separate stables and can each utilise one of the non-enclosed 

arenas.  The outdoor arena will be shared between both types of members. 

• The arenas will be utilised to hold equestrian events and may be hired for these purposes.  

The facility hiring profile is outlined in Table 2 below. 

The anticipated breakdown of indicative traffic movements anticipated are also indicatively listed 

below; 

Table 1 - Traffic movements 

Visitor Purpose Vehicle Number Frequency 

Staff Employment at ORS Car 3 fulltime, 8 
part 

time/casual 

5-2 days 
weekly 

Agistees Visit and ride their horses  Car 25-30 Most daily 

Members Ride their horse Car and float 4 Daily or 
weekly 

Client with 
own horse 

Riding Lesson Car and float 10 weekly 

Clients Riding lesson Car 150 Weekly 
(closed 

Sunday & 
Monday) 



Competitors 
And Pony 

Club 

Compete in small equestrian 
events and rallies 

Car and Float 12 monthly 

Suppliers Deliver horse feed etc Small truck 2 monthly 

Trades Maintenance Car 3 occasionally 

     

The current car park holds 30 cars and is rarely if ever full. 

NB: Previously ORS has conducted a Second-hand Horse gear market day as a small fund raiser. This will not 

continue at the proposed premises in Nar Nar Goon. 

Query: 

Maximum patronage and staffing numbers of the site; 

• Saturday there are 40 lessons max and 15-20 agistees attending.  That is spread over 8 am – 

8 pm You may have 60-70 cars coming and going during the day. 

• On Sunday there are no lessons and 15 to 20 agistees attend.  On average, one Sunday per 

month a small event brings an additional 20 horses again spread over the day.  It is 

anticipated that the volume may regularly include 30 cars coming and going during the 

monthly small events and an additional 20 floats and 20 cars (max).  The maximum 

patronage number of visitors for these events are  

The associated staffing numbers are 3-8 staff to support everyday activity, with a maximum of 8 staff 

on site for the larger scale events.   

Facility Hire 

The facility hire profile and other uses are listed below; 

• Facility hire for this organisation means “equestrian facilities”. This includes riding arenas, 

stables, yards, float parking, and service rooms (toilets, kitchen, meeting room) 

• Our facilities are hired to other equestrian clubs and organisations by ORS management, for 

small competitions, clinics and equestrian seminars. 

• Contrary to misleading information on our out of date web site, we do not hire our facilities 

for parties, weddings or other non-equestrian purposes.  

 

Table 2 - Facility hire profile 

User Purpose  Participants   Frequency Facility 

Berwick Pony 
Club 

Rally Max 15 Monthly Arena & club 
room 

Berwick 
Dressage Club 

Riding clinic 10 4 annually Arena 

Berwick 
Dressage Club 

Small 
Competitions 

12-20 2 annually Arena and club 
room 

 

Table 3 - Other Facility use 

User Purpose  Participants   Frequency Facility 

ORS Christmas party 60 annual Clubroom  







 

    

 

 

 

 

 

 

 

STORMWATER 

MANAGEMENT PLAN 
 

OAKWOOD RIDING SCHOOL 

450-500 Seven Mile Road, 

Nar Nar Goon 
 

Prepared For 

Found Projects Pty Ltd 

 

Document Reference 

1065-01 Rev B



6 Webster Street, 

Ballarat, Vic, 3350 

T 03 5331 2688 

www.axiomce.com.au 

 

      

COPYRIGHT AND USE OF DOCUMENTS 

 

Copyright of the document and its contents shall remain vested in Axiom Consulting Engineers Pty Ltd. The Client, 

and persons operating on behalf of the Client, shall have license to use this document and its contents for the 

duration that Axiom Consulting Engineers Pty Ltd is engaged by the Client for the Project to which the document 

relates. The Client, or persons operating on behalf of the Client, shall not use or make copies of this document if 

Axiom Consulting Engineers Pty Ltd ceases to be engaged in the project to which the document relates unless prior 

written approval is provided by Axiom Consulting Engineers Pty Ltd. 

 

 

 

 

 

 

 

 

 

 

 

DOCUMENT CONTROL 

 

Issue Author Date Checked Date Authorised Date 

A 
Chris 

Coughlan 
17/04/2023 

Michael 

Parker 
17/04/2023 

Chris 

Coughlan 
17/04/2023 

B 
Chris 

Coughlan 
7/02/2024 

Michael 

Parker 
7/02/2024 

Chris 

Coughlan 
7/02/2024 

       

       

       

 

 

This investigation and report has been authorised by Mr Chris Coughlan, the Director of Axiom Consulting Engineers 

Pty Ltd. 

 

 

 

 

 

Chris Coughlan  BEng (Civil), MIEAust. 

Registered Professional Engineer(PE0001374) 

 



6 Webster Street, 

Ballarat, Vic, 3350 

T 03 5331 2688 

www.axiomce.com.au 

 

Page 1      

 

Contents 
1. EXECUTIVE SUMMARY .......................................................................................................................................... 1 

2. SITE, SURROUNDS & EXISTING CONDITIONS ........................................................................................................ 1 

3. STORMWATER DRAINAGE MANAGEMENT .......................................................................................................... 3 

4. RECOMENDATIONS ............................................................................................................................................... 5 

APPENDIX A – Development Plan ................................................................................................................................. 6 

APPENDIX B – Existing Features ................................................................................................................................... 8 

APPENDIX C –Stormwater Management Plan ............................................................................................................ 11 

APPENDIX D –Stormwater Computations .................................................................................................................. 13 

APPENDIX E – Existing Outfall Drain ........................................................................................................................... 17 

 

 

 

Glossary of Terms 

 
AHD  Australian Height Datum 

AEP  Annual Exceedance Probability – Probability of a flood event occurring in any year 

WSUD Water Sensitive Urban Design 

RORB a general runoff and streamflow routing software program used to calculate flood hydrographs from 

rainfall and other channel inputs 

MUSIC Model for Urban Stormwater Improvement Conceptualisation is a tool for water sensitive urban design. 

Q10   the flow rate of stormwater flow that is generated in a 10% (1 in 10 year) AEP storm event. 

Q100   the flow rate of stormwater flow that is generated in a 1% (1 in 100 year) AEP storm event. 

PSP   Precinct Structure Plan 

RB   Retarding Basin 

IWM   Integrated Water Management 

Gap Flow  the difference in runoff which results from a “Major Event” (normally the 1%AEP event) less the 

discharge capacity of the underground drainage system. 
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1. EXECUTIVE SUMMARY 
 

 

It is proposed to the land that is located at 450 & 500 Seven Mile Road, Nar Nar Goon as a horse riding school 

and equestrian centre.  

 

Axiom Consulting Engineers Pty Ltd have been engaged to provide Civil Engineering support for the project. This 

report will outline the stormwater management proposals to be incorporated within the development. 

 

The proposed Development Plan is included in Appendix A. 

 

The site is located downstream of and to the west of two main drains that intercept overland flow that 

would otherwise travel overland towards the site. The site of the development is therefore not affected by 

flooding that occurs during 1%AEP rain events. 

 

A drainage management system is to be incorporated into the proposed development that: 

1. convey stormflows that arise in the 20%AEP event from roofs and impervious ground level surfaces to 

an outfall drain located in the north east corner of the site. 

2. Restrict the rate of flow that leaves the site to the rate of flow that would occur in the pre-development 

scenario in a 20%AEP event. 

 

 

2. SITE, SURROUNDS & EXISTING CONDITIONS 
 

The site is located within the Green Wedge Zone (GWZ1) of the Cardinia Planning Scheme and is subject to 

the Land Subject to Inundation Overlay (LSIO). The site comprises 3 separate titles although the greater part 

of the proposed development will be located in parcel “B” as defined in Figure 1 and Table 1.  

 

Plans that show the existing conditions are included at Appendix B. They show that the topography of the 

site, and the surrounding area, is very flat and falls generally to the south/ south west.  The typical grade of 

the site is 1:450 but there are slight low spots across the terrain that would hold water during storm events. 

The previous use of the part of the site that is subject to the proposed development was as a broiler farm 

(poultry farm). It exhibited four long sheds that housed the poultry and also a number of associated sheds. 

 

There are three water bodies on site as shown in the existing conditions plan. 

 

It is considered that in the existing conditions the stormwater runoff across the site would exhibit sheet flow 

characteristics ie. it would flow in shallow and wide layers across the surface, not necessarily along defined 

flow paths. 

 

The site exhibits a number of open drains that are orientated parallel with the east/ west axis of the title. It is 

apparent that those open drains are extremely flat with longitudinal grade of approximately 1:1,500 and 

most likely serve the purpose of receiving storm runoff from the broiler farm area to hold it away from the 

farm’s operating area. Similarly there is evidence of earth berms, particularly immediately north of the 

operations area that appear to be formed in order to intercept overland flow which flows from the north – 

north east and preventing it from interfering with the farm. 
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Figure 1 – Site and Surrounds 

 

 

 

Address Part Lot/ Plan or Crown 

Description 

Area (Ha) 

450 Seven Mile Rd A Lot 2 PS520637 37.57 

500 Seven Mile Rd B Allot 34 Section H 43.19 

 C Lot 2 TP834278 9.43 

 

  TOTAL 90.19 

Table 1: Separate allotments comprising the development site 

 

 

 

 

Melbourne Water’s Northern Boundary Drain, which is also known as Ararat Creek,  runs along the northern 

boundary of parcels A and C (refer Figure 1). That drain incorporates a levee on it’s southern edge and 

combined, the drain and levee intercepts any flow from the north and diverts it around the subject site. It is 

located approximately 380m to the north of the proposed development site and 450m to the west. 

 

Seven Mile Drain is located immediately east, and parallel to Seven Mile Road and conveys flows from the 

east southwards and away from the subject site (refer Figure 2). 

Subject Site 

A 
C 

B 

Northern 

Boundary 

Drain 

Constructed 

open outfall 

drain 
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An open outfall drain has been constructed to the west of the development site that connects it to the 

Northern Boundary Drain. That outfall drain is located within drainage easements that appear on the 

associated Title plans, including the Title for the neighbouring property at 480 Five Mile Road (refer Appendix 

E). 

 

Figure 2 is a capture of part of a plan that has been produced as part of the Cardinia Shire Municipal Storm 

and Flood Emergency Plan. It shows that although the land at 450 Seven Mile Road (parcel A in Figure 1) is 

affected by flooding, to a minor degree,  in the 1%AEP event, the mapped flooding does not extend to the 

site of the proposed development. 

 

 
Figure 2 – 1% AEP (100yr) Flooding 

 

 

 

3. STORMWATER DRAINAGE MANAGEMENT  
 

In devising a stormwater management system that is to be incorporated into the proposed development the 

site is to be considered in three parts: 

1. The entire area of 450 Seven Mile Road (Parcel B); 

2. The northern portion of 500 Seven Mile Road (Parcel A) on which the majority of the development is 

proposed to be sited; 

3. The southern section of 500 Seven Mile Road which will remain open for animal agistment. 

 

The method employed to convey storm flows, whether by subsurface pipes or in open drains, as is the 

existing management method, will be subject to detailed engineering design. As discussed earlier, the 

greatest constraint in consideration of which method to employ is the flat topography. The flat topography 

means that there is little vertical depth between the surface level of the proposed development and the level 

of the outfall drain located in the north west corner of parcel B. 

Subject Site 
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The majority of the proposed development is mostly confined to the northern portion of the land at 500 

Seven Mile Road (refer Appendix C). It is proposed that flows generated from the catchment in which the 

proposed development lies, and is shown bound by a red outline in the plan at Appendix C, will be conveyed 

to the outfall drain at the north western corner of the site where a retarding basin will be constructed that 

incorporates a flow restricting structure that will restrict the rate of discharge to the pre-development flow 

rate in the 20%AEP storm event. That outfall drain will also intercept and convey the flows from the land at 

450 Seven Mile Rd which is to the north. 

 

There is an opportunity to utilise the existing water body that is located immediately to the east of the 

proposed development area for harvesting and re-use as irrigation. The feasibility of that opportunity would 

need to be proven by detailed engineering design to ensure that there is ability to drain surface to the water 

body and to then allow for excess water volume to be drained to the discharge point when the water body 

becomes full. 

 

The land in the southern section of 500 Seven Mile Rd will be used as agistment paddocks that include 32No 

small shelter sheds each of approximately 16m2 in area and positioned approximately 40m apart. It is 

considered that stormwater that falls on those sheds will drain to the surrounding ground whereupon it is 

expected that it will continue as sheet flow across the pervious surface in the south westerly direct – as per 

the pre-development scenario. That is, it is not expected that the inclusion of those small sheds will alter the 

flow characteristics in volume or flow rate, from the pre-development conditions, nor will the flow from that 

catchment be conveyed to the proposed retarding basin by the outfall drain. 

 

 Appendix D includes stormwater calculations that can be summarized as follows: 

 

Northern Catchment 

 

Catchment Area = 56.3 Ha 

 

i. Pre-Development 

 

Area under roof = 0.71 Ha 

Impervious ground level surfaces = 0Ha. 

 

Fraction Impervious (Fi) = 1.3% 

Coefficient of Runoff (C10) = 0.15     

Coefficient of Runoff (C5) = 0.13     

 

Tc = 37mins   {Tc = 0.76A0.38} 

 

Rainfall Intensity: 
37minI5 = 32mm/hr  {Appendix D, Sheet 1} 

 

Q = (C.I.A)/360 

 

    = 0.677 m3/s          {Appendix D, Sheet 2} 

 

Therefore, it is required to restrict the predevelopment flows to 0.677 m3/s. 

 

ii. Post-Development 

 

Area under roof = 1.11Ha 
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Impervious ground level surfaces = 5.98Ha 

 

 Fraction Impervious (Fi) = 12.6% 

Coefficient of Runoff (C10) = 0.24   

Coefficient of Runoff (C5) = 0.21  

 

Tc = 37mins   {Tc = 0.76A0.38} 

 

Rainfall Intensity: 
37minI5 = 32mm/hr  {Appendix D, Sheet 1} 

 

 

iii. Detention Volume 

 

Refer Appendix D, Sheet 3 for detention calculation spreadsheet. 

 

Volume required = 588m3  

 

A basin of 600mm depth is to be constructed. 

 

 

iv. Discharge Orifice 

 

 

 

Where: Q = Flow 

   Cw = 0.65 (constant for circular orifice) 

   Ao = Area of orifice 

G = 9.81 (constant) 

   H = head – vertical distance between maximum water level and centre of orifice opening. 

 

In order to accommodate the 400mm maximum depth of the retarding basin it is proposed that 3No 400dia 

circular orifice be incorporated into the basin outlet. 

 

 

4. RECOMENDATIONS 
 

1. That drainage elements be incorporated to convey stormflows that arise in the 20%AEP event from 

roofs and impervious ground level surfaces to the outfall drain located in the north east corner of the 

site. 

2. That a retarding basin be constructed at the discharge point that restricts the rate of flow from the 

development tin the 20%AEP event to the pre-development flow rates. 

3. That stormflows that arise in the southern part of the site be allowed to continue overland as they do in 

the pre-development scenario.  

4. To investigate the opportunity to incorporate stormwater harvesting and re-use into the development 

by utilising the water body that is located to the east of the development area. 

 

Q Cw Ao 2 g H Ao
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APPENDIX A – Development Plan 
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APPENDIX B – Existing Features 
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APPENDIX C –Stormwater Management Plan 
 

 

  



S
E

V
E

N
   

   
   

 M
IL

E
   

   
   

 R
O

A
D

PONY CLUB

H
A

Y
 S

H
E

D

M
A

C
H

IN
E

R
Y

FEED   SHEDS

F
A

R
R

IE
R

HOLDING YARDS

WATER BODY

WATER BODY

FLOAT PARKING

OUTDOOR ARENA

CLUBROOMSANCILLARY BUILDING

INDOOR
ARENA 2

FFL 13.10
INDOOR
ARENA 1

FFL 13.10

LARGE
VEHICLE

PARKING

PARKING

PARKING

PARKING

PARKING

PARKING

PARKING

PROPOSED400mm DEEPRETARDING
BASIN

VOL = 620m3

OUTFALL DRAIN TO NOTHERN
BOUNDARY DRAIN VIA EXISTING
EASEMENTS ON ADJOINING TITLES

EXISITNG OVERLANDSHEET FLOW TO BERETAINED INUNDEVELOPED AREA

EXISITNG OVERLANDSHEET FLOW TO BERETAINED INUNDEVELOPED AREA

CONSTRUCTEDIMPERVIOUS SURFACESAND ROOFS TO DRAINTO OPEN DRAIN ATNORTHERN BOUNDARY

CONSTRUCTED IMPERVIOUS
SURFACES AND ROOFS TODRAIN TO OPEN DRAIN ATNORTHERN BOUNDARY

OPEN DRAIN TO BEDIRECTED TORETARDING BASIN

#480 FIVE MILE
ROAD

#500 SEVEN MILEROAD

#450 SEVEN MILEROAD

10.06m WIDE WATER SUPPLY & DRAINAGE

#450 SEVEN MILE
ROAD

#500 SEVEN MILEROAD

AGISTMENTPADDOCKS

WATER BODY

EASEMENT

CUT 
OFF

 D
RAIN

POTENTIAL TO UTILISE WATER BODY FOR

HARVESTING AND RE-USE FROM CARPARK &

ROOF RUNOFF (PENDING DETAILED
ENGINEERING DESIGN)

LEGEND

Quality Certified
Company

ISO9001:2008

REGISTRATION
No. COU001-CCQ01

ACN 100 526 458
W: axiomce.com.au
E: admin@axiomce.com.au

P: 03 5331 2688
6 Webster Street,

Ballarat Victoria 3350

FOUND PROJECTS

450-500 SEVEN MILE ROAD
NAR NAR GOON

PROPOSED STORMWATER
MANAGEMENT

1065RD-103 3 B
Proposed roof areas

Flow directions

Proposed stormwater drain

Proposed impervious areas

Catchment Boundary (to retarding Basin)

AutoCAD SHX Text
WM

AutoCAD SHX Text
12.61

AutoCAD SHX Text
12.55

AutoCAD SHX Text
8%%D40'20"

AutoCAD SHX Text
402.34

AutoCAD SHX Text
98%%D39'20"

AutoCAD SHX Text
1071.8

AutoCAD SHX Text
1074.8

AutoCAD SHX Text
278%%D39'20"

AutoCAD SHX Text
402.34

AutoCAD SHX Text
188%%D13'20"

AutoCAD SHX Text
Xref 2112-Oakwood_PL05.dwg

AutoCAD SHX Text
Xref .\Xref\X-2112_BOUNDARY.dwg

AutoCAD SHX Text
ISSUE

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
DATE

AutoCAD SHX Text
CHECKED:

AutoCAD SHX Text
AUTHORISED:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
SHEET SIZE:

AutoCAD SHX Text
DESIGNED:

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
CCIVIL REF. No.:

AutoCAD SHX Text
SHEET:

AutoCAD SHX Text
REV:

AutoCAD SHX Text
DRAWING TITLE:

AutoCAD SHX Text
CLIENT:

AutoCAD SHX Text
PROJECT:

AutoCAD SHX Text
C COUGHLAN

AutoCAD SHX Text
C COUGHLAN

AutoCAD SHX Text
14/04/2023

AutoCAD SHX Text
N/A

AutoCAD SHX Text
A3

AutoCAD SHX Text
A

AutoCAD SHX Text
ISSUED FOR INFORMATION

AutoCAD SHX Text
B

AutoCAD SHX Text
SHEDS INTRODUCED. CATCHMENT EXPANDED

AutoCAD SHX Text
14/04/2023

AutoCAD SHX Text
7/02/2024



6 Webster Street, 

Ballarat, Vic, 3350 

T 03 5331 2688 

www.axiomce.com.au 

 

Page 13      

APPENDIX D –Stormwater Computations 
  



DURATION

1 2 5 10 20 50 100

5 56.6 64.5 89.8 107 125 148 166

6 52.4 59.7 83.5 100 117 139 157

7 48.9 55.8 78.2 94 110 132 149

8 45.9 52.5 73.7 88.7 104 125 142

9 43.4 49.6 69.8 84.1 98.7 119 135

10 41.2 47.2 66.4 80.1 94 114 129

11 39.3 45 63.4 76.5 89.9 109 124

12 37.6 43 60.7 73.2 86.1 104 119

13 36.1 41.3 58.3 70.3 82.8 100 114

14 34.7 39.7 56.1 67.7 79.7 96.6 110

15 33.5 38.3 54.1 65.3 76.8 93.2 106

16 32.3 37 52.3 63.1 74.2 90 103

17 31.3 35.8 50.6 61.1 71.8 87.1 99.3

18 30.3 34.7 49 59.2 69.6 84.3 96.2

19 29.4 33.7 47.6 57.4 67.5 81.8 93.3

20 28.6 32.8 46.2 55.8 65.6 79.4 90.5

21 27.9 31.9 45 54.3 63.8 77.2 87.9

22 27.1 31.1 43.8 52.8 62.1 75.1 85.5

23 26.5 30.3 42.7 51.5 60.5 73.1 83.2

24 25.8 29.6 41.6 50.2 59 71.3 81.1

25 25.3 28.9 40.7 49.1 57.6 69.5 79.1

26 24.7 28.2 39.7 47.9 56.3 67.9 77.1

27 24.2 27.6 38.9 46.9 55 66.3 75.3

28 23.7 27 38 45.9 53.8 64.8 73.6

29 23.2 26.5 37.3 44.9 52.7 63.4 71.9

30 22.8 26 36.5 44 51.6 62 70.3

31 22.3 25.5 35.8 43.1 50.5 60.7 68.9

32 21.9 25 35.1 42.3 49.5 59.5 67.4

33 21.5 24.6 34.5 41.5 48.6 58.3 66.1

34 21.2 24.1 33.8 40.7 47.7 57.2 64.8

35 20.8 23.7 33.3 40 46.8 56.1 63.5

36 20.5 23.3 32.7 39.3 46 55.1 62.3

37 20.1 23 32.1 38.6 45.2 54.1 61.2

38 19.8 22.6 31.6 38 44.4 53.2 60.1

39 19.5 22.2 31.1 37.4 43.7 52.3 59

40 19.2 21.9 30.6 36.8 43 51.4 58

41 18.9 21.6 30.2 36.2 42.3 50.5 57

42 18.7 21.3 29.7 35.7 41.7 49.7 56.1

43 18.4 21 29.3 35.1 41 49 55.2

44 18.2 20.7 28.9 34.6 40.4 48.2 54.3

45 17.9 20.4 28.4 34.1 39.8 47.5 53.5

46 17.7 20.1 28.1 33.7 39.3 46.8 52.7

47 17.5 19.9 27.7 33.2 38.7 46.1 51.9

48 17.2 19.6 27.3 32.7 38.2 45.4 51.1

49 17 19.4 27 32.3 37.6 44.8 50.4

50 16.8 19.1 26.6 31.9 37.1 44.2 49.7

51 16.6 18.9 26.3 31.5 36.7 43.6 49

52 16.4 18.7 26 31.1 36.2 43 48.3

53 16.3 18.5 25.6 30.7 35.7 42.4 47.7

54 16.1 18.3 25.3 30.3 35.3 41.9 47

55 15.9 18.1 25 30 34.9 41.4 46.4

56 15.7 17.9 24.8 29.6 34.4 40.9 45.8

57 15.6 17.7 24.5 29.3 34 40.4 45.3

58 15.4 17.5 24.2 28.9 33.6 39.9 44.7

59 15.2 17.3 23.9 28.6 33.3 39.4 44.2

60 15.1 17.1 23.7 28.3 32.9 38.9 43.7

90 14.9 16.9 23.4 28 32.5 38.5 43.1

61 14.8 16.8 23.2 27.7 32.2 38.1 42.6

62 14.6 16.6 22.9 27.4 31.8 37.6 42.2

63 14.5 16.4 22.7 27.1 31.5 37.2 41.7

64 4.26 4.79 6.52 7.76 9.05 10.9 12.4

540 3.33 3.73 5.03 5.96 6.91 8.29 9.4

720 2.79 3.12 4.19 4.96 5.74 6.88 7.79

1080 2.15 2.41 3.24 3.84 4.44 5.31 6.01

ARI

Oakwood Riding School



Flow Estimation - Rational Method Pre- Development 20% AEP

Step 1 Area 56.3 ha Location:

Step 2 Runnoff Coefficient Calculation
Ref: Vicroads Design Guidelines 1992 - 7.2.8

ARI Storm Event (yr) FFy Cy

Fraction Impervious 1.30% 1 0.65 0.10

Intensity, 1hr, 10yr 28 mm/hr 2 0.75 0.11

Runoff Coeff C10 0.15 5 0.9 0.13

10 1 0.15

ARI y (select from list) 5 20 1.1 0.16

Runoff Coeff Cy 0.13 50 1.2 0.18

100 1.3 0.19

Step 3 Time of Concentration Method 1 - AR&R Characteristic time = 0.76A
0.38

A 0.563 sq km

tc 36.66 mins

Choose method 1 or 2 2 Method 2 - Vicroads

(OR MANUALLY ENTER) Channel Details - 7.3.5.3 Link Kerb and Channel - Fig 7.4.5

Time of Concentration tc 5 mins Length (m) 0 m Tch mins

0.08 hrs Fr (Retardance Factor) VR 7.4.5.3 Tp mins

(Note: tc is the design rainfall duration) Intensity mm/hr Tc = To + Tch + Tp

S (HGL slope) m/m

To mins Tc (total) mins

Step 4 Rainfall Intensity 32.1 mm/hr ARI 5 100

50

Storm Duration (mins) 37 20

10

5

2

Step 5 Flow, Q 0.677 Cumec 677.17 L/sec 1

Q=CIA/360

0.677169081

NAR NAR GOON



RETARDING BASIN - RATIONAL METHOD

PROJECT  : Oakwood Riding School

Project  Number  : 1065

Designed : CC Date : 07-02-24 Checked : Date :

Locality

Gross Catchment Area A  56.3000   ha   

Average Recurrence Interval, Y ARI  5   years [AEP 20  %]

Coefficient of Runoff, 10 years C10 0.24

Coefficient of Runoff, Y years Cy 0.210

Equivalent Impervious Area Ae  11.8230   ha

Time of Concentration tc  37.0   minutes

Rainfall Intensity at  tc Ic  32   mm / hr  for ARI above

Peak Inflow Discharge Qp  1.054   m^3 / s at tc

Allowable Outflow Discharge Qo  0.667   m^3 / s Uniform rate after tc

Upper Limit of Storm Duration tu  67   minutes (tc + tdi*N)

Storm Duration Interval tdi   1   minutes

Number of (Integer) Intervals N   30   Limit 30

Maximum Storage Volume Vs, max  587.7 m^3

n td I,td Qp,t INFLOW OUTFLOW STORAGE

From Coeff's VOLUME VOLUME VOLUME

minutes mm / hr m^3 / s m ^ 3 m ^ 3 m ^ 3

0 37.00 32 1.05 2340.4 1752.7 587.7 MAX

1 38.00 32 1.04 2366.2 1785.3 580.9  

2 39.00 31 1.02 2390.0 1817.7 572.4  

3 40.00 31 1.00 2411.9 1849.8 562.1  

4 41.00 30 0.99 2439.9 1883.3 556.6  

5 42.00 30 0.98 2458.0 1914.9 543.1  

6 43.00 29 0.96 2482.6 1948.0 534.6  

7 44.00 29 0.95 2505.7 1981.0 524.7  

8 45.00 28 0.93 2518.3 2011.8 506.5  

9 46.00 28 0.92 2547.1 2046.2 500.9  

10 47.00 28 0.91 2565.4 2078.5 486.9  

11 48.00 27 0.90 2582.1 2110.5 471.6  

12 49.00 27 0.89 2607.0 2144.4 462.5  

13 50.00 27 0.87 2620.8 2176.1 444.7  

14 51.00 26 0.86 2643.0 2209.7 433.4  

15 52.00 26 0.85 2664.1 2243.1 421.0  

16 53.00 26 0.84 2673.6 2274.1 399.5  

17 54.00 25 0.83 2692.1 2307.1 385.0  

18 55.00 25 0.82 2709.4 2340.0 369.4  

19 56.00 25 0.81 2736.6 2375.2 361.5  

20 57.00 25 0.80 2751.8 2407.8 344.0  

21 58.00 24 0.79 2765.8 2440.2 325.6  

22 59.00 24 0.78 2778.6 2472.4 306.2  

23 60.00 24 0.78 2802.1 2507.1 294.9  

24 61.00 23 0.76 2788.7 2533.5 255.2  

25 62.00 23 0.75 2797.7 2565.0 232.7  

26 63.00 23 0.75 2818.0 2599.2 218.8  

27 64.00 7 0.21 822.3 995.4  

28 65.00 7 0.21 835.1 1035.4  

29 66.00 7 0.21 847.9 1075.5  

30 67.00 7 0.21 860.8 1115.5  

Maximum Storage Volume, m^3 587.7
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APPENDIX E – Existing Outfall Drain 
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NOTE THE 'NORTHERN BOUNDARY DRAIN' RELIES UPON SWALE
DRAINS AND CHANNELS WITHIN THE SITE TO TRANSFER
SURFACE WATER TO THE MAIN DRAIN. REFER TO CIVIL
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