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1 INTRODUCTION  

Hyder Consulting has been engaged by GoldCoral Pty Ltd to prepare an Engineering Services 

and Civil Infrastructure Report for a Development Application for a 176 lot residential subdivision 

know as Iron Gates, located approximately 2km west of Evans Head. 

The development involves the construction of 176 residential lots, with a minimum size of 

600m
2
, associated civil infrastructure such as internal roads, stormwater drainage, sewer and 

potable water services are also proposed. The site is the subject of previous applications and 

construction, as well as ongoing environmental disputes. Existing road, water, sewer and 

stormwater infrastructure are already located on site as part of the construction of a previous 

development application. This infrastructure has since been abandoned and development 

halted as a result of outcomes from the Planning and Environment Court. The condition of 

existing infrastructure will have to be confirmed as the development progresses.  

This new development application is to be lodged with Richmond Valley Council (RVC) under 

the provisions of the Environmental Planning and Assessment Act 1979. This report deals with 

the engineering services and civil infrastructure component of the development and the 

engineering planning issues associated with the development application. 

1.1 REVISION 04 

This report was revised on 3
rd

 July 2015 in order to address the Information Request issued by 

Richmond Valley Council and the Office of Environment & Heritage for the abovementioned 

development on 18th November 2014 and 22nd December 2014 reference DA2015/096 –

SMc:SL. 

1.2 SITE DESCRIPTION 

The subject site is known as Iron Gates and is surrounded by protected vegetation areas on the 

northern and eastern boundaries and the Evans River on the western and southern boundaries. 

The site is located over the following allotments: 

 Lot 276 on DP755624; 

 Lot 277 on DP755624; and 

 Lot 163 on DP831052. 

The site has previously been developed with existing roads, sewer, stormwater and water 

infrastructure located on the site. As a result of outcomes from the planning and environment 

court, the site has been abandoned and development has halted. The condition of the existing 

infrastructure on site is unknown however, where applicable testing will be undertaken to 

determine existing condition prior to Construction Certificate. The site was previously cleared in 

the mid 1990’s however it has since been naturally vegetated. 

The main access to the site is via Iron Gates Drive which continues on its alignment through the 

site to provide access to a small residence on the western boundary. Iron Gates Drive is subject 

to a separate approval. Evans River is located directly to the south of the site. A site locality plan 

is provided in Figure 1-1 below: 
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Figure 1-1 Site Locality 

1.3 LOT TOPOGRAPHY 

The site features grades ranging from 0.5% to 6%. The eastern portion of the site is very flat 

and features very minimal grades of approximately 0.5%. This portion of the site features two 

(2) man made channels running from north to south to help facilitate flows to Evans River. A 

ridge is located on the western side of the site with an elevation of 22m AHD. Steep grades of 

approximately 6% are located in this area as the ridge flattens out to the east. 

1.4 TOTAL AREA OF LAND 

The total residential area of the site is approximately 18 ha. 
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1.5 PROPOSED DEVELOPMENT 

The proposed development is to feature 176 residential allotments. Allowances have been 

made in the Equivalent Tenement loadings for half of these to be duplex lots i.e. townhouses or 

other semi-attached dwellings. Duplex lots may not eventuate but is considered a conservative 

assessment of the site. The proposed development will utilise as much of the existing 

infrastructure as possible, including roads, stormwater, sewer and water infrastructure, pending 

on adequacy testing. Where necessary, existing infrastructure will be upgraded to ensure that it 

meets the standards of RVC and Northern Rivers Local Government (NRLG). Future 

infrastructure will be provided as an extension to the existing infrastructure and will be 

integrated into the previous existing design. 

2 REFERENCE DOCUMENTS 

This report should be read in conjunction with the following documents: 

 Hyder Consulting drawings – Series C – July 2015 

 Northern Rivers Local Government – Guidelines for Development and Subdivision of 

Land- January 2006 

 Northern Rivers Local Government – Development Construction Specification – Quality 

System Requirements – August 2013 

 Evans River Flood Study – Draft Report – prepared by BMT WBM June 2014 

 Assessment of Local Runoff for the Iron Gates Development – BMT WBM Letter, dated 

August 2014 

 Additional Flood Advice for the Iron Gates Development - BMT WBM Letter, dated July 

2015 

 Draft NSW MUSIC Modelling Guidelines- BMT WBM August 2010 

 Evans Head Future Sewage Strategy Report – GHD May 2010 

  
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3 EARTHWORKS AND GRADING 

3.1 SITE GRADING  

Site grading has largely been dictated by existing ground levels, minimum and maximum road 

grades and drainage requirements. 

Existing roads have been maintained at existing levels with allotments raised where necessary 

to comply with 100 year ARI flood levels. 

All lots have been designed to achieve FFL above Flood Planning Levels of 3.6m. This 

assumes a minimum Earthworks level of 3.3m and a 300mm house slab.  

3.1.1 EARTHWORKS QUANTITIES  

The Iron Gates earthworks design estimates that earthwork volumes will not be balanced and fill 

will be imported. Table 3-1 below presents a summary of the estimated earthworks quantities 

and assume no compaction factors, road boxing or top soil striping. 

Table 3-1  Summary of estimated earthworks quantities 

Stage  
Total Cut Volume 

(m3) 

Total Fill 

Volume (m3) 

Balance 

Volume (m3)  

1 21 76,756 76,735 

2 115 59,524 59,409 

3 6,769 39,057 32,288 

4 117,307 16,313 100,994 

3.2 RETAINING WALLS 

In areas that have significant grade or level difference, retaining walls may be used. It is 

proposed that either a concrete sleeper or reinforced block walls will be used. 

Roads adjacent to the environmental zone have been assessed and where required retaining 

walls may be provided. In these situations the safety of both pedestrians and vehicles are 

considered paramount. Assessments have been undertaken and the use of a ‘W’ Beam guard 

rail will be used to minimise the risk of errant vehicles. Walls greater than, 1.0m will include a “2 

rail” handrail system for pedestrian safety.  

Due to a significant level difference between the proposed subdivision and the environmental 

zone west of Road MC1005 a 7m retain wall is proposed. The wall will be structurally designed 

as part of the Construction Certificate design.     
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4 ROADS  

Vehicle access is currently provided via 2Km of Road known as Iron Gates Dive, located west of 

Evans Head. This road connects the existing Wattle Street in Evans Head to a proposed 

residential subdivision located at the western end of the road.  

Pedestrian access will be provided as standard in the estate’s road reserves in accordance with 

RVC policy. It is understood that all footpaths and bikeways must be designed in compliance 

with Council standards and be approved for construction prior to construction works. 

4.1 INTERNAL ROADS  

4.1.1 DESIGN VEHICLE  

The design vehicle used in geometry checks for the internal roads is a 9.9m garbage truck with 

a 12.5m single unit truck used to check all roundabouts. Fire trails have been checked based on 

a fire tank 7.8m long and 2.4m wide. 

Design turning paths were used to determine where local increases in pavement width were 

required to ensure that the design vehicle could negotiate turns and bends without striking or 

mounting the kerb. 

Where necessary, ‘No Stopping’ signs will be provided to ensure that required turning areas are 

free of parked vehicles. 

4.1.2 ROAD GEOMETRY AND WIDTH 

Road geometry design has generally been undertaken in accordance with Northern Rivers 

Local Government’s (NRLG) Development and Subdivision of Land, 2006’. 

The table and notes below are an extract from this document.  
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There are 2 types of roads proposed for the Iron Gates Residential Subdivision. Details of the 

roads are presented in Table 4-1 and are generally consistent with the works in Council’s LGA. 

Table 4-1 Summary of road type characteristics 

 

*The table above shows the predominant dimensions. These may vary 

slightly from what has been shown. Park Edge roads have reduced verge 

width. 

All roads will be provided with mountable layback kerb and gutter along both edges. 

The exception to the above is for “Park Edge” roads that run adjacent to either open space or 

environmental areas. In this instance a “barrier” style kerb and gutter will be used along with a 

reduced verge width. This verge width may vary depending on the requirements for paths and 

guard rail as mentioned above. The typical road cross sections within the current Development 

Approval package show these details. 

4.1.3 ROAD GRADING  

Roads have been graded to ensure that parameters as presented in NRLG’s ‘Development and 

Subdivision of Land, 2006’ are met.  Table 4-2 presents minimum, maximum and typical road 

grades proposed for Iron Gates Residential Subdivision. 

Table 4-2 Summary of minimum, maximum and typical road grades 

Road Type Minimum Road Grade Maximum Road Grade 

Local Street 0.5% 6.0% 

Collector Street 0.5% 5.5% 

Fire Trail 0.5% 2.5% 

 

All roads have generally been designed with 3% cross fall. 

Road Name Road Type Pavement Width 

MC1000 Local Street* 
11.0 (CH0-320) 

9.0 (CH320+) 

MC1001 Local Street* 9.0 

MC1002 Local Street 9.0 

MC1003 Local Street 9.0 

MC1004 Collector Road* 11.0 

MC1005 Local Street 9.0 

MC1006 Local Street * 9.0 

MC1007 Local Street 9.0 

MC10008 Local Street 9.0 
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4.1.4 ROAD PAVEMENT  

Preliminary flexible road pavement designs have been prepared based on assumed subgrade 

CBR of 3.0% and presented in the design drawings. These designs are indicative only and 

subject to detail design and actual subgrade testing.10
#
 

Table 4-3 below presents a summary of design criteria and overall pavement thickness for the 

site: 

Table 4-3 Summary of Design Criteria for Pavement Thickness 

 Local Access Local Road  Collector Road 

ESA 
#
 3x10

5
 3x10

5
  1x10

6
 

Assumed CBR 3.0% 3.0% 3.0% 

Asphaltic Concrete 

(AC 10) 

50 mm* 50 mm* 50 mm* 

Base 150 mm 150 mm 150 mm 

Sub Base 150 mm 250 mm 360 mm 

Total Pavement 

Thickness 

350 mm 450 mm 560 mm 

*2x25mm AC-10 – 2nd layer postponed until the majority of houses are constructed and 

occupied. 

# ESA extracted from section D2.04 Design Traffic of the Northern Rivers’ Development Design 

Specification D2 , Pavement Design 

4.1.5 FOOTPATH 

Footpaths will be provided generally in accordance with NRLG’s standard drawing R07. Shared 

paths for collector roads are intended to be provided at the time of construction. All footpaths 

within collector roads and local roads are proposed to be postponed until the majority of the 

houses are constructed and occupied.   

4.2 EXTERNAL ROADS - IRON GATES DRIVE 

As Iron Gates Drive has been constructed approximately 20 years ago and the original design 

information is not easily available. The road has been assessed via a recent topographic survey 

to determine the original design intent. The assessment has been split into Horizontal 

Alignment, Vertical Grades, Design Speed, Cross Section, Pavement and Pedestrian Facilities. 

In order to determine if the existing road would comply with current standards the design has 

been compared to the current Northern Rivers Local Government Guidelines for Development 

and Subdivision of Land and AUSTROADS.  
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4.2.1 HORIZONTAL ALIGNMENT 

The existing road has been surveyed and imported into the12D modelling software. From there 

an alignment was produced to create a best fit to the existing surveyed centreline. 

The horizontal alignment consists of a series of straights and horizontal curves. The radii of 

these existing curves were noted to vary from R150m to R1750m. The R150 occurs at the 

southern end of Iron Gates Drive joining to an existing roundabout within the future 

development. 

4.2.2 VERTICAL ALIGNMENT  

The existing road vertical alignment has been assessed by matching a design alignment to the 

surveyed centreline as closely as possible. The longitudinal grades of the existing pavement 

have been determined to vary between 0.35% to 2.1 %( approximately). The grading technique 

used consists of a series of crests and four sags to combat the original flat terrain. 

A long section has been provided within Appendix E  

4.2.3 CROSS SECTION AND PAVEMENT 

The existing cross section has been assessed based on the existing topographic survey. The 

assessment shows the existing section represents a Rural Residential profile in accordance with 

the D1.27 Carriageways section of the Geometric Road Design Aus-Spec for Northern Rivers – 

Local Government, Table T1.27. This table nominates 6m seal with 1m shoulders for rural 

roadways up to 500AADT and for rural residential roads. The existing profile consists of a 

pavement width of approximately 6m at 3% cross fall with varying verge widths consistent with 

the guidelines. It should be noted that in some areas the road does not have the full 1m 

shoulder as required within T1.27. 

The guidelines also states that carriageway width to an existing road shall generally be in 

accordance with Table T1.27 but shall be assessed on merit for individual applications for a 

reduced standard at the discretion of the Director of Engineering Services or delegated officer.  

In support of the existing road formation being suitable to service the proposed development 

reference is also made to the AUSTROADS Guide to Road Design Table 4.3 Urban Arterial 

Road widths which provides for 3.0 to 3.3m lane widths for use on low speed with low truck 

volumes. 
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On areas of horizontal curves, super elevation has been provided to a maximum of 5% cross 

fall. Two typical road cross sections have been detailed within the Engineering Plans in 

Appendix E. 

From an initial inspection of Iron Gates road the pavement appears to be in reasonable 

condition. However, the pavement will undergo various NATA Geotechnical assessments and 

testing during the Construction Certificate stage to determine both the original design and 

current condition. Areas where the pavement is found to be either under designed or failing, 

subsequent maintenance treatment will be provided to ensure the pavement satisfy current 

Council requirements. 

4.2.4 PEDESTRIAN FACILITIES 

The existing road has a 2m wide concrete footpath on the southern side running the full length 

of the road. A duplication of this path has not been considered. 

4.2.5 DESIGN SPEED 

Based on the above, the current road geometry and future amendments, the design speed has 

been determined to be 70km/hr which incorporates a minimum horizontal radii of 200m with 5% 

super elevation. It should be noted that the radius 150m at the connection the existing 

roundabout is used to slow driver speeds as they approach the roundabout. 

Both the vertical grading and horizontal alignment provide sufficient stopping sight distance for a 

70m/hr design speed. 

It is recommended that the signed speed for Iron Gates Drive to be 60km/hr. 

4.2.6 IRON GARES DRIVE COMPLIANCE  

The assessment conducted by Hyder consulting shows the Iron Gates Drive horizontal and 

vertical alignment are generally compliant with current Councils and Austroads design 

standards assuming a 70km/h design speed (signed 60km/hr).  

Based on existing roads surrounding the site and the nature of the proposed development we 

believe this road can be classified as a rural residential road and with the incorporation of minor 

shoulder construction it should meet current standards for traffic volumes of up to 500 AADT. At 

the latter stages of the development, where traffic volumes may exceed 500 AADT we request 

Council to consider this road as compliant based on merit for individual applications for a 

reduced standard as described in council guidelines.  
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5 ROAD STORMWATER DRAINAGE WORKS 

5.1 EXISTING STORMWATER DRAINAGE 
CHARACTERISTICS 

The existing site consists of multiple catchments and features an extensive stormwater drainage 

network that has been inoperative since its construction in the mid 1990’s. The network consists 

of multiple stormwater reticulation pipes ranging in size from Ø375mm at upstream locations to 

Ø825mm at downstream outlets. The drainage configuration also makes use of open drainage 

channels collecting stormwater from the various drainage systems to direct stormwater south of 

the project site towards Evans River.  

5.2 PROPOSED STORMWATER DRAINAGE 
INFRASTRUCTURE 

As part of the proposed works and requirements from the Planning and Environment Court 

ruling the existing open drainage channel along the eastern boundary will be filled. In addition to 

the filling of the open channel the proposed road layout and levels has precluded the utilization 

of any existing drainage infrastructure.  

5.2.1 DRAINAGE DESING STANDARDS 

The proposed road stormwater drainage network has been designed to comply with the 

Northern Rivers Local Government , Handbook of Stormwater Drainage Design – D5-Stormater 

Drainage Design. 

The proposed system will safely convey major and minor flows to the Evans River. Design 

rainfall intensities have been adopted from Council’s Guidelines as follows: 

 Minor system: 

 Urban Residential - 5 years ARI 

 Major System – 100 year ARI  

Stormwater pits have been positioned to suit the proposed road geometry and generally 

maintain a maximum flow width of 2.5m from face of kerb during the design storm event (5 year 

ARI). 

All overland flow paths are designed to cater for the 100year ARI storm event by maintaining a 

velocity-depth product of 0.4 or less and maximum flow depth equal or less than 200mm. 

5.2.2 HYDRAULICS CALCULATION  

The preliminary hydraulic calculation was conducted using PC_DRAIN software using the 

Rational Method to generate flows. 

The model represents all catchments collected via a pit and pipe network designed to cater for 

the minor flows with considerations to major design storms. All areas are gravity drained with 

overland flow in excess of pipe capacity safely directed to Evans River.  

On grade pits have been assumed to be 10% blocked whilst sag pits have been assumed to be 

20% blocked.  Field inlets have been assumed with 50% blockage. Minimum lintel size is 2.4m 

in sags.   
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MHWS water level have been used as the initial level for the hydraulic grade line calculations 

with Ku losses being calculated depending on diameter, flows and pipe angles.  

150mm Freeboard has been generally maintained to top of grate levels for the design storm in 

accordance with Council guidelines.  

The preliminary pipe diameter is presented in the engineering drawings Appendix A. 

5.2.3 OVERLAND FLOW CHECK  

Generally overland flow in excess of pipe capacity will be contained within the road corridor and 

will comply with Councils flood safety design criteria. In a single location (road MC1010) flows in 

excess of pipe capacity will be conveyed overland through a dedicated open space between 

lots 108, 104, 118 and 103.  

Based on the preliminary stormwater assessment approximately 0.23 m3/s will travel south at 

the previously discussed location with maximum 0.08m depth and 0.04 vxd.     

6 ON SITE DETENTION 

Provision of on-site detention is considered to be best management practice to mitigate post 

development peak discharge flows. Due to the proximity of the development to the river mouth 

an investigation was conducted by BMT WBM to show that in this case, the application of 

detention devices would not achieve the desirable effects rather worsening flows overall. 

As discussed in the NSW Floodplain Development Manual, a merit based assessment has been 

undertaken to show that a ‘rapid disposal’ method would be more efficient for this site. The 

WBM Study concluded that “by directly discharging runoff into the river, the water can be 

drained from the Evans River system with the receding tide. Most runoff will then be drained 

prior to the larger, regional flows passing through the Evans River, either from Upper Evans 

River catchment runoff or from Richmond River overflow. Therefore, BMT WBM recommends 

against using OSD to delay the release of floodwaters from the proposed development site.” 

Based on the WBM BMT study the site will not provide OSD. The full study is included in 

Appendix C. 
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7 WATER QUALITY 

Water quality areas on the Site have been modelled and designed in accordance with the ‘Draft 

NSW MUSIC Modelling Guidelines’- WBM BMT August 2010 and the Richmond Valley 

Development Control Plan 2012 – Section I9: Water Sensitive Urban Design.  Accordingly, the 

objectives of this element are to: 

 Protect the values and quality of receiving waters for human (commercial, recreational, 

aesthetic, public health) and ecological purposes. 

 Promote and implement stormwater quality source control. 

 Implement appropriate and safe stormwater quality devices for the target pollutant and 

site conditions. 

Applicable water quality performance targets are provided within the Richmond Valley 

Development Control Plan 2012 – Section I9.4.3 and are detailed in Table 7-1 below: 

Table 7-1 Stormwater Quality Targets Extract 

Contaminant Target 

Coarse Sediment - 0.1 to 0.5mm (Total 

Suspended Solids) 
80% 

Total Phosphorus 45% 

Total Nitrogen 45% 

Litter (Gross Pollutants) 70% 

7.1 SOURCE NODE INPUT DATA 

Water quality assessment has been undertaken using MUSIC computer software (Version 

6.1.0). Catchments have been estimated from CAD base drawings assuming road areas as 

70% impervious (based on CoGC standard road sections considering verge and footpath) and 

allotment areas being comprised of 70% roof area and 30% ground area, of which 30% of this 

ground area has been considered to be impervious. 

The site has been delineated into three primary catchments, illustrated on the engineering 

drawings included in Appendix A for reference. 

 Catchment A – The northern portion of the site discharging towards the northern 

boundary. 

 Catchment B – The area of the site located to the north-east of the central ecological 

zone discharging towards the Evans River. 

 Catchment C – The south-western area of the site, split into three sub-catchments each 

discharging to a segment of bio-retention before discharging towards the Evans River. 

A summary of the modelled MUSIC source nodes and their assumed imperviousness has been 

provided in Table 7-2 below: 

 

 

 



Iron Gates Residential Subdivision—Engineering Services and Civil Infrastructure Report        

Hyder Consulting Pty Ltd-ABN 76 104 485 289 Page 13 

  

 

Table 7-2 Summary of source node imperviousness 

Source Node MUSIC Source Node Imperviousness (%) Area (ha) 

A-Roof Source Node Residential Roof 100 0.661 

A-Road Source Node Residential Road 70 0.595 

A-Ground Source Node Residential Ground 30 0.284 

B-Roof Source Node Residential Roof 100 3.530 

B-Road Source Node Residential Road 70 2.209 

B-Ground Source Node Residential Ground 30 1.513 

B-Road Bypass Source Node Residential Road 70 0.374 

C1-Roof Source Node Residential Roof 100 0.471 

C1-Road Source Node Residential Road 70 1.057 

C1-Ground Source Node Residential Ground 30 0.202 

C2-Roof Source Node Residential Roof 100 2.273 

C2-Road Source Node Residential Road 70 3.707 

C2-Ground Source Node Residential Ground 30 0.974 

C3-Roof Source Node Residential Roof 100 0.903 

C3-Road Source Node Residential Road 70 0.760 

C3-Ground Source Node Residential Ground 30 0.387 
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7.2 TREATMENT SYSTEMS INPUT DATA 

7.2.1 BIO-RETENTION AREAS 

The bio-retention areas have been designed specifically in accordance with Water by Design 

Bio-Retention Technical Design Guidelines (2014). A saturated zone has been implemented in 

the bio-retention basin within catchment B improving the denitrification process and allowing for 

additional moisture storage for plant sustenance. The remaining proposed bio-retention basins 

have been designed without submerged zones. General parameters for the bio-retention areas 

have been modelled as per the tables below: 

Table 7-3 Summary of Proposed Bio-retention Properties 

Parameter 
Value 

All Bio-Retention Basins 

Hydraulic Conductivity 200mm/hr 

Orthophosphate Content 40mg/kg 

TN Content of Filter Media 400mg/kg 

Base Lined? Yes 

Vegetation Properties Vegetated with effective nutrient removal plants 

 

Table 7-4 Summary of Proposed Bio-retention Dimensions  

Parameter 
Value 

Bio B Bio C1 Bio C2 Bio C3 

Surface Area (m²) 95 80 225 200 

Filter Area (m²) 80 75 210 180 

Extended Detention Depth 

(m) 
0.3 0.3 0.3 0.3 

Filter Media Depth (m) 0.4 0.4 0.4 0.4 

Weir Width (m) 4 4 4 4 

Submerged Zone with 

Carbon  
Yes No No No 

  



Iron Gates Residential Subdivision—Engineering Services and Civil Infrastructure Report        

Hyder Consulting Pty Ltd-ABN 76 104 485 289 Page 15 

  

 

7.2.2 GROSS POLLUTANT TRAPS 

The gross pollutant traps included in the treatment train have been designed as per the Draft 

MUSIC Modelling Guidelines for New South Wales (August 2010 issue). Four GPTs have been 

proposed for the site, to be used as pre-treatment devices before discharge into secondary 

treatment devices (bio-retention basins). The minimum performance criteria have been adopted, 

stated below: 

Table 7-5 GPT Treatment Node Inputs Extract (Adapted from Alison et al 1998) 

Parameter 
Value 

Input (mg/L) Output (mg/L) 

Total Suspended Solids (TSS) 

0 0 

75 75 

1000 350 

Total Phosphorus (TP) 

0.00 0.00 

0.50 0.50 

1.00 0.85 

Total Nitrogen (TN) 

0.0 0.0 

0.5 0.5 

5.0 4.3 

Gross Pollutants 
0 0 

15 1.5 

7.2.3 INFILTRATION PITS 

Due to existing soil conditions comprising high infiltration rates (refer to Appendix D for 

geotechnical investigation results) infiltration pit systems have been introduced into the 

treatment train in Catchments A & B to supplement the proposed bio-retention and swale 

systems. Individual infiltration pits are proposed on a per lot basis to allow for further treatment 

of roof areas (modelled as lumped infiltration system for lumped roof catchment areas). 

The proposed infiltration pits have been designed as per the Draft MUSIC Modelling Guidelines 

for New South Wales (August 2010 issue) with exfiltration rates confirmed from geotechnical 

investigations. Additionally, these infiltration pits have been designed to provide sufficient 

capacity to store inflow for a 1 in 3 month Average Recurrence Interval storm event with 

emptying time of less than 24 hours (approximately 2.5m
3
 storage for 150m

2
 of roof area with fill 

at 30mm nominal particle size).  

It should be noted that lots generally drain to the front of lot towards the adjacent road reserve. 

These infiltration systems are not proposed in lieu of inter allotment drainage, with their sole 

purpose being to act as stormwater quality treatment devices. All flows in excess of infiltration 

capacity will be directed to the road reserve where inter allotment drainage is not proposed. 

General parameters for the infiltration pits have been modelled as per Table 7-6 below: 
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Table 7-6 Summary of Proposed Infiltration Pit Parameters 

Parameter Catchment A Catchment B 

Total Surface Area (m²) 73 389 

Total Filter Area (m
2
) 73 389 

Total Unlined Filter Media Perimeter (m) 34.2 79 

Surface Area per Lot (m
2
) 4.86 

Filter Area per Lot (m
2
) 4.86 

Unlined Filter Media Perimeter per Lot (m) 8.82 

Extended Detention Depth (m) 1 

Infiltration Media Depth (m) 0.4 

Exfiltration Rate (mm/hr) 

180 (Geotechnical Investigations revealed 

generally higher values but minimum hydraulic 

conductivity conservatively adopted) 

Evaporative Loss 0% of PET 

7.3 MUSIC MODELLING RESULTS  

The developed site has been modelled in accordance with the sub-catchment regime to ensure 

each catchment meets pollutant reduction objectives as presented in Figures 7-1 to 7-3 below. 

 

 Figure 7-1 Catchment A MUSIC Layout and Pollutant Reduction Results 
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Figure 7-2 Catchment B MUSIC Layout and Pollutant Reduction Results 

 

Figure 7-3 Catchment C MUSIC Layout and Pollutant Reduction Results 
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8 SEDIMENT AND EROSION CONTROL 

Erosion and sediment control will be installed and maintained in accordance with NRLG’s 

requirements and Landcom’s Managing Urban Stormwater, Soils and Construction (‘Blue 

Book’). 

9 PROPOSED UTILITY SERVICES PROVISION 

9.1 POTABLE WATER 

9.1.1 EXISTING WATER SUPPLY INFRASTRUCTURE 

The site features an existing water reticulation system located within the verge of the existing 

road network. This reticulation features pipes ranging from Ø100mm to Ø300mm designed to 

service a previous lot layout. 

Connection to the project site is currently through the Ø300mm main located within the Iron 

Gates Drive road reserve which runs along the length of Iron Gates Drive – Wattle Street before 

turning through Mangrove Street and connecting to the existing Ø250mm AC main located 

within the eastern verge of Elm Street. 

9.1.2 PROPOSED WATER SUPPLY INFRASTRUCTURE 

Connection for the proposed development to the RVC water supply network will be provided via 

a connection to the existing Ø300mm main located south-east of the project site within the Iron 

Gates Drive road reserve. Again, it is proposed to maximise utilisation of the existing network 

however the adequacy of the current water reticulation is to be determined to ensure 

compliance with RVC standards. The internal potable water network shall be the subject of 

detailed design during the Construction Certification phase of the project. 

9.1.3 PROJECTED DEVELOPMENT LOADINGS 

Network Loadings 

The development has been assessed under two loading cases in order to better determine the 

anticipated impact it will have on the surrounding network. These cases are the: 

 Planned Demand – A demand assigned to the site via discussions with Richmond Valley 

Council based on the Evans Head Future Sewage Strategy report; 

 Actual Demand – The calculated demand for the property based on proposed architect 

plans and conversion rates from the ‘AUS-SPEC#1 Development and Design Manual’. 

In accordance with the ‘AUS-SPEC#1 Development and Design Manual’; section D11.06, 

Tables 3.4 and 3-5 below show the calculations of Equivalent Persons (EPs) derived from both 

discussions with Richmond Valley Council and what is actually proposed on site. 
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Table 9-1 RVC Planned Demand as per Pre-Lodgement Meeting Minutes 

Category Conversion Rate (EP/ET) Planned Demand (ET) Planned Demand (EP)* 

RVC Current Water 

Allowance 
3.2 100 320 

*3.2EP/ET – AUS-SPEC#1 Development and Design Manual D11.06 

There are 176 lots proposed on site. 85 of these are assumed to have a loading of 1ET (3.2EP) 

per lot as per the RVC Development Guidelines. The other 85 have been assumed to be dual 

occupancy and have an applied loading of 2ET (6.4EP) per lot 

Table 9-2 Proposed Development Loadings 

Category Units (No.) 
Demand Rate 

(ET/unit) 

Proposed 

Demand (ET) 

Conversion 

Rate (EP/ET) 

Proposed 

Demand (EP)* 

Standard Single 

Dwelling Unit 
85 1 85 3.2 272 

Standard Dual 

Dwelling Unit 
85 2 176 3.2 563 

Total 261  835 

*3.2EP/ET – AUS-SPEC#1 Development and Design Manual D11.06 

The difference in EPs between what has been planned and what is proposed is therefore 515 

EPs. 

9.1.4 INTERNAL WATER NETWORK 

The developer shall, as part of the development works, construct an internal water reticulation 

service for the proposed development in accordance with the relevant building code 

requirements. 

A water network design will be undertaken by a qualified hydraulic engineer for the proposed 

development to determine adequate levels of services for all internal firefighting flows and 

services demands. 

9.1.5 CAPACITY OF EXISTING EXTERNAL WATER 

It is assumed that there is sufficient capacity in the existing external potable water infrastructure 

to cater for the proposed development. A water network capacity assessment should be 

undertaken to determine the effects on the development on the surrounding water 

infrastructure. 
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9.2 SEWER  

9.2.1 EXISTING SEWERAGE INFRASTRUCTURE 

The project site currently possesses a sewerage reticulation network dating back to a previous 

development attempt, consisting of Ø225mm mains cumulating at the south-east corner of the 

project site where a pump station is located. This station is equipped with a dual rising main 

configuration consisting of two Ø100mm rising mains, one which was to be used to cater for the 

first stage of the previous Development Application and a second to service future 

developments.  

These rising mains are located within the Iron Gates Drive road reserve and follow Iron Gates 

Drive through Wattle Street and Mangrove Street to an existing Ø150mm gravity main. 

9.2.2 PROPOSED SEWERAGE SUPPLY INFRASTRUCTURE 

Connection for the proposed development to the RVC sewerage network will be provided via a 

sewerage reticulation network internal to the project site subject to a detailed sewer network 

capacity assessment ensuring adequate capacities are provided to service the development. 

Connection to the rising main is to occur from the existing south-eastern pump station, to be 

pumped along Iron Gates Drive to the connection point in Mangrove Street.  

9.2.3 PROJECTED DEVELOPMENT LOADINGS 

Network Loadings 

The development has been assessed under two loading cases in order to better determine the 

anticipated impact it will have on the surrounding network. These cases are the: 

 Planned Demand – A demand assigned to the site via discussions with Richmond Valley 

Council based on the Evans Head Future Sewage Strategy report; 

 Actual Demand – The calculated demand for the property based on proposed architect 

plans and conversion rates from the ‘AUS-SPEC#1 Development and Design Manual’. 

In accordance with the ‘AUS-SPEC#1 Development and Design Manual’; section D12.06, 

Tables 3.4 and 3-5 below show the calculations of Equivalent Persons (EPs) derived from both 

discussions with Richmond Valley Council and what is actually proposed on site. 

Table 9-3 RVC Planned Demand as per Pre-Lodgement Meeting Minutes 

Category Conversion Rate (EP/ET) Planned Demand (ET) Planned Demand (EP)* 

RVC Current Sewer 

Allowance 
3.2 100 320 

*3.2EP/ET – AUS-SPEC#1 Development and Design Manual D12.06 

There are 176 lots proposed on site. 85 of these are assumed to have a loading of 1ET (3.2EP) 

per lot as per the RVC Development Guidelines. The other 85 have been assumed to be dual 

occupancy and have an applied loading of 2ET (6.4EP) per lot 
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Table 9-4 Proposed Development Loadings 

Category Units (No.) 
Demand Rate 

(ET/unit) 

Proposed 

Demand (ET) 

Conversion 

Rate (EP/ET) 

Proposed 

Demand (EP)* 

Standard Single 

Dwelling Unit 
85 1 85 3.2 272 

Standard Dual 

Dwelling Unit 
85 2 176 3.2 563 

Total 261  835 

*3.2EP/ET – AUS-SPEC#1 Development and Design Manual D12.06 

The difference in EPs between what has been planned and what is proposed is therefore 515 

EPs. 

9.2.4 CAPACITY OF EXISTING EXTERNAL SEWER 

Due to the proposed loads imposed on the existing external sewerage network a preliminary 

assessment has been undertaken to determine whether it has sufficient capacity. A report 

prepared by GHD in May 2010 titled “Review of Evans Head Sewerage Augmentation Strategy” 

includes an assessment of various augmentation strategies in order to upgrade the existing 

Richmond Valley Council sewerage system to cater for future development.  

The most applicable upgrade discussed in the report is Option 3 - Strategy Revision (2010) 

which provides a rising main connection from the Iron Gates site to Wastewater Pump Station 

No. 2. It should be noted that in the augmentation strategy only 100ET (320EP) has been 

allowed for. This is an underestimation compared to the 835EP proposed as part of the 

development. This increased development yield should be considered in any network wide 

augmentation strategy, particularly any upgrades proposed to WWPS Nos. 1, 2, 4 and 8 which 

all have proposed upgrades as part of the Option 3 – Strategy Revision (2010) sewerage 

upgraded scheme. 

A brief assessment of the 150mm diameter sewer gravity main in Mangrove Street that serves 

as the connection point has been undertaken to ensure that it has sufficient capacity to cater for 

the additional flows from the Iron Gates development. These flows, along with the existing 

catchment flows equates to approximately 2.49L/s. The capacity of the 150mm diameter pipe at 

minimum grade is 11.35L/s. This shows that there is sufficient capacity within the existing pipe 

down to the existing pump station. A detailed assessment of this pipe’s capacity will be 

undertaken during Construction Certificate stage. 

9.3 ELECTRICAL AND TELECOMMUNICATIONS 
SERVICES 

The existing site is not equipped with electrical reticulation infrastructure however ‘Essential 

Energy’ Dial Before You Dig (DBYD) results have revealed the presence of an underground or 

earth wire structure within the south-western corner of the project site. Two electrical poles have 

also been located within the site in alignment with a service track to the north of the site. It is 

understood that the proposed development must incorporate an internal low-voltage electricity 

supply to all facilities within the development in order to comply with relevant legislation. 

Connection to electrical reticulation is proposed via infrastructure adjacent to the site at the 

northern service track, being dependant on detailed design. Refer to Appendix B for DBYD 

results. 
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Telecommunication services have been identified in the immediate surroundings of the site, with 

an underground telecommunication network being situated within the project site. This network 

is not connected to any working infrastructure and is therefore not live at this stage. Two 

elevated cable joints are also identified in the adjacent lot towards the west (Lot 163 

DP831052), connecting to an elevated cable joint in Blue Pool Road.  

Connection from the proposed development to the above mentioned services will be undertaken 

by a specialist consultant and will form part of the future Construction Certification applications. 

A Level 3 Energy Accredited Service Provider will undertake the design and documentation of 

the electrical reticulation network.  Street lighting will be installed in accordance with Authority 

standards 

9.4 GAS 

No allowance has been made to supply the development with reticulated gas. This will be 

subject to future agreement between the developer and local gas suppliers. 

9.5 TESTING OF EXISTING INFRASTRUCTURE 

There are areas of the development where it is proposed to utilise existing infrastructure 

constructed as part of a previous development design. Where this is proposed the infrastructure 

will be tested to ensure that it is of an appropriate quality as per the RVC Guidelines.  

Water 

 Pressure testing to detect leakage and defects in the pipeline including joints, thrust and 

anchor blocks. 

 Disinfect all water mains in accordance with the specification in WSA 03 Part 4, section 

13. 

Sewer 

 Compressed air testing of gravitation sewers; 

 Ovality testing using a Council approved proving tool. Ovality should comply with the 

requirements specified in Chapter 402.40 – Initial Test of Gravitation Sewers of the 

Richmond Valley Council Construction Manual. 

 Leakage test of maintenance holes. Tests should comply with Chapter 402.41 – Initial 

Test of Maintenance Holes of the Richmond Valley Council Construction Manual. 

 Hydrostatic testing. Tests should comply with Chapter 402.45 – Hydrostatic testing of 

gravity mains of the Richmond Valley Council Construction Manual. 

 Pressure testing of rising mains. Tests should comply with Chapter 402.47 – Testing of 

Rising Mains of the Richmond Valley Council Construction Manual. 

 Visual inspection via CCTV cameras. Tests should comply with Chapter 402.65 – What 

is to be inspected of the Richmond Valley Council Construction Manual. 

Stormwater 

 Visual inspection via CCTV cameras. Tests should comply with Chapter 402.65 – What 

is to be inspected of the Richmond Valley Council Construction Manual. 
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10 CONCLUSION 

This report has discussed the development of the following lots: 

 Lot 276 on DP755624; 

 Lot 277 on DP755624; 

 Lot 163 on DP831052 

The proposed development is to feature 176 residential allotments that are proposed to utilise 

as much of the existing infrastructure as possible, including roads, stormwater, sewer and water 

infrastructure. 

This report has demonstrated that the proposed development can be adequately provided with 

all necessary engineering services, including sewer, water, stormwater drainage, electrical and 

telecommunication infrastructure. It is assumed that the other existing services which are 

located within the vicinity of the site can accommodate the proposed development’s needs. 

A summary of the existing and proposed stormwater drainage infrastructure on site has been 

presented. The provision of on-site stormwater detention has been shown to be detrimental in 

the case of this development based on the BMT WBM study identifying a rapid disposal method 

to be more efficient in the release of flood waters. 

To service the development with potable water a single water connection point is proposed to 

the 300mm diameter potable water main in the Iron Gates Drive verge adjacent to the site, 

connecting to the existing Ø250mm AC main. A water network capacity assessment should be 

completed in order to confirm that the existing system is adequate to cater for the increased 

loads imposed on the network by the proposed development. 

The proposed connection to the RVC sewerage network for the proposed development will be 

via the dual 100mm diameter rising main adjacent to the project site within the southern verge of 

Iron Gates Drive, connecting to the existing Ø150mm gravity main. A sewer network capacity 

assessment should be completed in order to confirm that the existing system is adequate to 

cater for the increased loads imposed on the network by the proposed development. 

Electrical and telecommunication services shall be provided to the development through 

connection points to the existing services adjacent to the site in the northern service track and 

Blue Pool Road. Additional engineering issues such as road access and earthworks have also 

been presented within the report. 

It is anticipated that there will not be any detrimental effects of the proposed development on 

surrounding properties and that it is possible for all engineering services to be catered for. 
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APPENDIX B 

 

DIAL BEFORE YOU DIG SEARCH RESULTS 
  



Seq. No. Authority Name Phone Status
40148856 Essential Energy 132391 NOTIFIED
40148855 Richmond Valley 0266600300 NOTIFIED
40148857 Telstra NSW, North 1800653935 NOTIFIED

END OF UTILITIES LIST

 

Phone: 1100
www.1100.com.au

Dig Site and Enquiry Details 

Caller Details

Asset Owner Details

WARNING: The map below only displays the location of the proposed dig site and does not display any asset owners' pipe or cables. 
The area highlighted has been used only to identify the participating asset owners, who will send information to you directly. 

 ● Check that the location of the dig site is correct. If not you must 
     submit a new enquiry.
 ● Should the scope of works change, or plan validity dates expire,  
    you must submit a new enquiry.
 ● Do NOT dig without plans. Safe excavation is your responsibility. 
    If you do not understand the plans or how to proceed safely,       
    please contact the relevant asset owners.

Your Responsibilities and Duty of Care
● If plans are not received within 2 working days, contact the asset owners directly & quote their Sequence No.
● ALWAYS perform an onsite inspection for the presence of assets. Should you require an onsite location, contact the asset owners directly.  
   Please remember, plans do not detail the exact location of assets.
● Pothole to establish the exact location of all underground assets using a hand shovel, before using heavy machinery.
● Ensure you adhere to any State legislative requirements regarding Duty of Care and safe digging requirements.
● If you damage an underground asset you MUST advise the asset owner immediately.
● By using this service, you agree to Privacy Policy and the terms and disclaimers set out at www.1100.com.au
● For more information on safe excavation practices, visit www.1100.com.au

The assets owners listed below have been requested to contact you with information about their asset locations within 2 working days.
Additional time should be allowed for information issued by post.  It is your responsibility  to identify the presence of any underground 
assets in and around your proposed dig site. Please be aware, that not all asset owners are registered with the Dial Before You Dig service, 
so it is your responsibility to identify and contact any asset owners not listed here directly.
** Asset owners highlighted by asterisks ** require that you visit their offices to collect plans.
#  Asset owners highlighted with a hash require that you call them to discuss your enquiry or to obtain plans. 

Lodge Your Free Enquiry Online – 24 Hours a Day, Seven Days a Week 

Contact:
Company: Mobile: Fax:

Email:

Caller Id:

Address:

User Reference:

Job Purpose:

Enquiry Date:

Working on Behalf of:

Start Date:

Onsite Activity:

Location in Road:

Phone:

End Date:

Address:

Location of Workplace:

Notes/Description of Works:

26/06/2014

Private Property

30/06/2014

Job No 8032706

07 5503 48861280753

Southport QLD 4215

Iron Gates NSW 2473
Iron Gates Road

Not Supplied

Private

Mechanical Excavation

Not Supplied

Level 7 Premion Place Queen Street

Not Supplied

Excavation

AA007094

24/06/2014

0410 101 179
mike.cazeres@hyderconsulting.com

Mr Mike Cazeres
Not Supplied



 

 
 



1
0
0
.
0

2
/
0
.
6
4
 
M
B
H
J

P5020.0

3
2.
0

P
10
0

P5030.0

2
0.
0

35.0

20.0
P50

P5
0

17
.0

P
1
0
0

4
5
.
0

4
0.0

P50

2
8.
0

P10024.0

P50
18.0

P5015.0

P
5020.0

P
1
0
0

2
2.
0

5
7
3
.
6

2
/
0
.
6
4

3
2
.
0

4
4
.0

P5020.0

P100

37.0

P
1
00

2
2
.0

2
/
0
.
6
4
 
M
BH
J

1
0
0
.
0

O461
1DEAD

4
2
.
0

P
100

4
0
.
0

20.0
P50

40.0

4
0.
0

2
5
.
0

20.0
P50

P
1 0
0

3
0.
0

15.0
P100

P50
20.0

22.0
P100

2
0.
0

2LEFT IN SITU

20.0
P50

P100

57.0

P5016.0

2
/
0
.
6
4
 
M
B
H
J

P509.0

40.0

P1
00

6
0
.
0

4
4.
0

P
1
0
0

4
7.
0

L63

L217

L
1
8
0

L20

L104

L
8
5

WATTLE

L15

L156

L
1
0
8

R
D

L
1
0
9

L155

L21

L14

RD

L 250

L
5
9

L73

L
2
2
6

L148

U
N
N

A
M

E
D

2
0

0
7
0
8

-2
5

4

L149

L
1
88

L
7
2

L
1
94

L
1
4
5

L204

L 36

L
2
57

L114

L544D P48550

L
1

L 119

L133

R
D

L 39

L112

L
8
7

L
1
9
6

L
1
0
6

L12

IR
O

N
 G

A
T

E
S

L16

U
N

N
A

M
E

D
2

0
0
7

0
8

-2
5

8

L134

L
11
8

L
1
1
0

L
8
3

L11

L
8
1

L
1
0
1

L158

U
N

N
A

M
E
D

2
0
0

7
0
8

-2
6

5

U
N

N
A

M
E

D
2
0

0
7

0
8

-2
5

9

U
N

N
A

M
E

D
2

0
0

7
0
8

-2
6

2

L
49

L
2
56

L203

L
3
5

L 1 63D P831 052

L
4
1

L 38

L132

L
9
3

L
20
0

L 253

L
1
3
5

L
9
1

L126

UNNAMED200 708 -261

R
D

L147

UNNAMED20 0708-253

L
48

L 122

L 124

L210

L174

L
1
4
0

L
7
9

L
1
5
2

L191

L
2

U
N

N
A

M
E

D
2

0
0

7
0

8
-2

5
7

L77

L
6
6

UNNAMED200708-260

R
D

L215

L
8
9

L157

L11
1

L
1
6
8

R
D

UNNAMED200708-255

RD

UNNAMED200708-263

L18

RD

L
5
3

L
1
1
5

L22

L154

L193

L172

L24

L171

U
N

N
A

M
E

D
2

0
0

7
0

8
-2

5
1

L121

L201

L
254

L
1
3
6

L127

L205

L 120

L
2
55

L68

L
1
8
2

L
2
19

L142

RD

R
D

L64

L
1
8
1

L50

L218

L
3

L211

L 123

UNNAMED200708-256

RD

L
4
2

L176

L212

L
1
0
0

L
1
9
0

L
1
5
1

L
8
0

L
1
7
0

L
1
8
9

L
1
5
0

L
9

L
9
9

L 7
097

D P
1 1
1 36
38

L13

L70

L
1
8
4

L
6
7

L
2
21

L1

B
L
U

E
 P

O
O

L

L
1
8
5

L
22
2

L71

L
5
4

L
19
9

L
9
0

L
2
5
2

L
1
9
8

L113

L
2
5
1

L
5
5

R
D

RD

L
5
1

L153

L192

L
1
0
2

L 34

L
1
8
3

L
2
20

L
2
0
9

L162

L
1
3
9

L 125

L
1
3
8

L161

L 40

L
2
0
8

L 33

L
2
2
5

L
5
8

L 44

L 249

L
5
2

L103

L
8
8

L
1
0
7

L17

L 248

L
98

L
8
2

UNNAMED200708 -264

L 43

R
D

L
1
1
7

L 37

L12
9

L187

L
5
6

UNNAMED20 0708-266

RD

L
9
4

L 31

L
9
6

L
47

L
1
64

L
6
1

L
8
4

L
7

RD

L
9
7

L 178

R
D

L
7
8

L23

L
9
2

L
1
6
7

L74

L6

RD

L
1
4
4

L
1
4
3

R
D

L202

L
6
5

L
2
9

L128

L163

L
1
6
6

L69

L30

U
N

N
A

M
E

D
2

0
0

7
0

8
-2

5
0

L
1
9
7

L
10
5

L19

L
1
8
6

L76

L46

L
6
0

L214

L27

L146

L75

L45

L213

L177

L175

L141

L
1
1
6

L195

L159

L
2
0
6

L
1
6
9

U
N

N
A

M
E

D
2

0
0

7
0

8
-2

5
2

L160 L
2
0
7

L
1
3
7

L
5
7

L5

L
32

L
2
2
4

L
1
6
5

L10

L25

L4

L28

L
2
2
3

L
6
2

RD

L
8
6

L
8

L26

L216

L
1
7
9

L
9
5

L173

UNNAMED200708-249

5

2

5

5
2

5

5

2
5

2

2

2

5

2

5

2

2

5

5

2

2

2

5

2

2

5

5

5

6

2

5

2

5

E
J

5

2

E
J

5

5

2

5

5

2

E
J

5



071/EVANS R

IR
O

N
 G

A
T

E
S

 R
O

A
D

IR
ON G

ATES D
RIV

E

Job Number: Job location:Sequence number:

Ground Substation

401488568032706

Overhead wires not
shown LOOK UP & LIVE!

Cubicle

Pole

1:7111SCALE:A4

24/06/2014

THE INFORMATION ON
THIS MAP MAY NOT BE

ACCURATE.
If details are incorrect,

please notify
Essential Energy on

13 23 91
(or fax 1800 354 636)

ISSUE DATE:

You must resubmit your 
request if you have not

 started work within 4 weeks
 of the 'Issue Date' above

Pit

LEGEND

Underground Pipe

LV Underground
Cable

HV Underground
Cable

Proposed Construction

N

Critical* 
Underground Cable

Critical*
Zone Substation

* Critical Assets: Contact
Essential Energy

on 13 23 91

Underground
Earth or Wires

153° 24' 51.8",  -29° 7' 17.8"Map
Centre:Iron Gates Road, Iron Gates



 Iron Gates Residential Subdivision—Engineering Services and Civil Infrastructure Report       

Page 26 Hyder Consulting Pty Ltd-ABN 76 104 485 289 

  

 

 

APPENDIX C 

 

BMT WBM FLOOD STUDY 
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Our Ref: : L.B19079.012_Iron_Gates.docx 
 
 
22 August 2014 
 
 
Gold Coral Pty Ltd 
c/o Planit Consulting 
Level 2, 11-13 Pearl Street 
Kingscliff 
NSW 2487 
 
Attention:  Adam Smith 
 
 
 
Dear Adam 
 
RE:  ASSESSMENT OF LOCAL RUNOFF FOR THE IRON GATES DEVELOPMENT 
 

This letter has been prepared at the request of Planit Consulting, acting on behalf of Gold Coral Pty Ltd, 

to assess the impact of runoff from the proposed Iron Gates development site. The main focus of this 

assessment is whether on-site detention of runoff is required to protect downstream properties. 

Background of Flood Modelling 

In 2010, BMT WBM prepared the Richmond River Flood Mapping Study (RRFMS) for Richmond Valley 

Council and Richmond River County Council. A major component of that study was the preparation of 

regional hydrologic and hydraulic models. In 2012, on behalf of the Ingles Group, BMT WBM extended 

the RRFMS flood model down the Evans River to the river mouth at Evans Head. The purpose of that 

assessment was to assess the flood risk for the Iron Gates development as well as any potential flood 

impact. In 2014, BMT WBM prepared the Evans River Flood Study (ERFS) for Richmond River County 

Council. For that study, a new flood model of the Evans River was prepared, incorporating more recent 

topographic survey than used in the RRFMS. The new Evans River model was higher resolution than any 

previous modelling, and represented the Evans River system using a two-dimensional grid
1
.  

Peak flood levels adjacent to the Iron Gates development site are consistent between the 2012 flood 

assessment and the recent Evans River Flood Study. Peak 100 year ARI flood levels are shown in Table 

1, together with the corresponding climate change scenario flood levels. 

Table 1 100 year ARI flood levels at the Iron Gates site 

 100 Year ARI Flood Level 100 Year ARI Flood Level 

including Climate Change 

Iron Gates Flood Assessment 

(2012) 

2.5m AHD 3.0m AHD 

Evans River Flood Study 

(2014) 

2.5m AHD 3.1m AHD 

 

                                                      
1
 The RRFMS flood model used a 1D representation of the Evans River past Iron Gates, whereas the 2012 Iron Gates Flood 

Assessment model used an integrated 1D/2D approach. 

BMT WBM Pty Ltd 
Level 8, 200 Creek Street 
Brisbane Qld 4000 
Australia 
PO Box 203, Spring Hill 4004 
 
Tel:   +61 7 3831 6744 
Fax: + 61 7 3832 3627 
 
ABN  54 010 830 421 
 
www.bmtwbm.com.au 

 

http://www.bmtwbm.com.au/
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Figure 1 Proposed Iron Gates development site 

 

Of relevance to this assessment, the following conclusions are listed in the ERFS report (ref. 

R.B2500.001.02.Main_Report): 

 At Evans Head the main flood risk is from storm surge. However, much of Evans Head is at elevations 

sufficient to be above the 100 year ARI storm surge level. 

 A climate change assessment was undertaken with a 10% increase in rainfall intensity and a 0.9m rise 

in sea level. This showed that whilst flood depths increased significantly in the Evans River, the overall 

100 year ARI flood extent within Evans Head did not notably change with the exception of some 

additional inundation along Ocean Drive and Bundjalung Road. 

 A local, short duration, high intensity rainfall event across the Evans River does not result in higher 

flood levels than for when a Richmond River event passes through the Evans River catchment. 

 The approximate travel time of a significant flood peak (100 year ARI event) between the Tuckombil 

Weir and Evans Head is around 5 hours. 

For this assessment, three flood / runoff scenarios are discussed: 

 Regional flooding from the Richmond River; 

 Evans River catchment flooding; and 

 Storm surge. 
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Regional Flooding from the Richmond River 

During significant flood events, floodwaters in the Richmond River and Rocky Mouth Creek overtop the 

Tuckombil Canal and enter the Evans River. This mechanism of flooding poses the greatest risk to the 

Evans River catchment, in terms of peak flood levels and flows. Typically, the response time of the 

Richmond River at the Tuckombil Canal is greater than 2 days, meaning that flooding in the Mid-

Richmond area will typically occur days after the main rainfall. The critical duration assessment of the 

Richmond River also shows the highest flood levels at the Tuckombil Canal to be the 72 hour design 

event. As shown during previous studies, whilst these floods pose the greatest risk to the Evans River 

catchment, peak 100 year ARI flood levels are still below the ground elevation of the development site. 

Shown in Figure 1 is the flood hydrograph (flood level vs time) in the Evans River adjacent to the site, 

resulting from a 100 year ARI 72 hour duration Richmond River Flood (blue line). The hydrograph shows 

the peak occurring at 91 hours simulation time, with a smaller peak occurring on the high tide the day 

before at 67 hours simulation time. The local runoff from the sub-catchment incorporating the Iron Gates 

development is shown as the red line. The primary point of interest from this figure is the correlation 

between the two time series. As runoff from the local catchments enters the Evans River, there is a series 

of minor rises in river level. The peaks shown at 5, 17, 29, 42, 55 hours simulation time, are actually a 

result of the storm surge, rather than the local runoff. However, the magnitude of the peaks is determined 

by the volume of water in the system due to local runoff. This can be seen by looking at the low tides 

between these peaks, where the peak flood level remains above 0.6m AHD following the start of the 

storm. The local runoff is generally drained with each falling tide, always resulting in the low tide flood 

level being below 1.0m AHD. 

 

Figure 2 Richmond River and Local Catchment runoff timing 
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Following the local catchment runoff, the Tuckombil Canal overtops and the Richmond River flood flushes 

through the Evans River system. This can be seen on Figure 1 by the major flood levels occurring after 

60 hours simulation time. During the Richmond River flush, flood levels remain above 1.5m for nearly 3 

days. During this time, whilst the tide is having an influence on the discharge from the system, it is not 

having a significant effect on flood levels. 

In order to minimise the peak flood levels, it is important to allow as much of the local runoff to drain from 

the Evans River system prior to the Richmond River flood flushing through. 

Evans River Catchment Flooding 

Flooding from the Evans River catchment follows the same trend, albeit on shorter timescale and with 

lower flood levels. The local catchment runoff enters the Evans River and drains with the next receding 

tide. This is then followed by the Upper Evans River catchment runoff flowing along the Evans River 

through the Iron Gates.  

Storm Surge Flooding 

Storm surge has been incorporated into the various modelling simulations undertaken for all flood 

assessments on the Evans River. Storm surge in isolation from rainfall does not pose a risk to the 

development site. The various simulations undertaken have included storm surge both with and without 

an allowance for sea level rise. The presence of storm surge at the tidal boundary does not influence the 

relative timings of the local catchment runoff, Evans River catchment runoff and the Richmond River 

runoff. 

Development Scenarios 

The following development scenarios have been considered in terms of their effect on peak flows in the 

Evans River. 

 Entire site development – Catchments D1 and D2 considered to be fully developed without detention 

basins and environmental areas E2, undeveloped 

 Partial site development – Catchment D2 to detain flows to pre-development peak; Catchments D1 

developed without detention basin and environmental areas E2 undeveloped. 

The WBNM hydrologic model has been updated to include these development scenarios. The outcome 

from the assessment is that whilst there is an increase in local runoff from the development, in the context 

of the broader river system, these changes are not noticeable. The fully developed site results in a 

change to the local sub-catchment (draining western half of Evans Head and the low land to the east of 

the Iron Gates Ridge) of less than 5%. In terms of the Evans River catchment, this change is less than 

0.3% of the area. 

This minor change has no influence on peak discharge rates and peak flood levels in the Evans River. 

Concluding Remarks 

The use of on-site detention (OSD) to mitigate post development peak discharge to pre-development 

rates is well considered best management practice. However, in some scenarios, the application of OSD 

is counter-productive. In such cases, consideration must be given on a merit based approach, as 

recommended in the NSW Floodplain Development Manual. 



5 

 

 

L.B19079.012_Iron_Gates.docx 

The Iron Gates development is a good example for not using OSD to manage discharge rates. The 

proximity of the development to the river mouth means that the traditional ‘rapid disposal’ method is more 

applicable. By directly discharging runoff into the river, the water can be drained from the Evans River 

system with the receding tide. Most runoff will then be drained prior to the larger, regional flows passing 

through the Evans River, either from Upper Evans River catchment runoff or from Richmond River 

overflow. 

Therefore, BMT WBM recommends against using OSD to delay the release of floodwaters from the 

proposed development site. 

 

Should you wish to discuss the contents of this letter or require any additional information, please call the 

undersigned on 07 3831 6744. 

 

BMT WBM Pty Ltd 

 

Ben Caddis  

Associate 

Senior Flood Engineer 
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2 July 2015 
 
 
Gold Coral Pty Ltd 
c/o Planit Consulting 
Level 2, 11-13 Pearl Street 
Kingscliff 
NSW 2487 
 
Attention:  Luke Blandford 
 
 
 
Dear Luke 
 
RE:  ADDITIONAL FLOOD ADVICE FOR THE IRON GATES DEVELOPMENT 
 

This letter has been prepared at the request of Graeme Ingles of Gold Coral Pty Ltd, to provide 

supporting information for Development Application No. 2015.096 – Iron Gates Rd, Evans Head. The 

Request for Information issued by the NSW Office of Environment and Heritage (OEH) states the 

following in relation to flood management of the proposed development (refer to Figures 1 and 2 for 

location and lot layout): 

‘OEH recommends that prior to determining the development application Council should be satisfied 

that: 

12. The floor levels and filling of the proposed lots are in accordance with Council policies for the FPL. 

The FPL should include a climate change allowance. 

13. The filling of the lots does not adversely impact on the flood levels at other properties in the area. 

14. The proponent has assessed and managed the evacuation of the proposed subdivision layout for 

a full range of floods including the PMF. Providing flood free evacuation routes may require a revision 

to the concept plan. Any concept plan revision should also consider the recommendations of the 

Hawkesbury – Nepean Floodplain Management Steering Committee Guidelines: Designing Safer 

Subdivisions (Guidance on Subdivision Design in Flood Prone Areas) and Managing Flood Risk 

through Planning Opportunities (Guidance on Land Use Planning in Flood Prone Areas).’ 

This letter supports the previous advice provided by BMT WBM for the Iron Gates development, issued in 

the following two letters: 

 Iron Gates Flood Assessment (ref. L.B19079.003, 10 September 2012) 

 Assessment of Local Runoff for the Iron Gates Development (ref. L.B19079.012.Iron_Gates, 22 

August 2014) 

Background of Flood Modelling 

In 2010, BMT WBM prepared the Richmond River Flood Mapping Study (RRFMS) for Richmond Valley 

Council and Richmond River County Council. A major component of that study was the preparation of 

regional hydrologic and hydraulic models. In 2012, on behalf of the Ingles Group, BMT WBM extended 

BMT WBM Pty Ltd 
Level 8, 200 Creek Street 
Brisbane Qld 4000 
Australia 
PO Box 203, Spring Hill 4004 
 
Tel:   +61 7 3831 6744 
Fax: + 61 7 3832 3627 
 
ABN  54 010 830 421 
 
www.bmtwbm.com.au 

 

http://www.bmtwbm.com.au/
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the RRFMS flood model down the Evans River to the river mouth at Evans Head. The purpose of that 

assessment was to assess the flood risk for the Iron Gates development as well as any potential flood 

impact. In 2014, BMT WBM prepared the Evans River Flood Study (ERFS) for Richmond River County 

Council. For that study, a new flood model of the Evans River was prepared, incorporating more recent 

topographic survey than used in the RRFMS. The new Evans River model was higher resolution than any 

previous modelling, and represented the Evans River system using a two-dimensional grid
1
.  

Peak flood levels adjacent to the Iron Gates development site are consistent between the 2012 flood 

assessment and the recent Evans River Flood Study. Peak 100 year ARI flood levels are shown in Table 

1, together with the corresponding climate change scenario flood levels. 

Table 1 100 year ARI flood levels at the Iron Gates site 

 100 Year ARI Flood Level 100 Year ARI Flood Level 

including Climate Change 

Iron Gates Flood Assessment 

(2012) 

2.5m AHD 3.0m AHD 

Evans River Flood Study 

(2014) 

2.5m AHD 3.1m AHD 

 

Figure 1 Proposed Iron Gates development site (superseded lot layout) 

 

                                                      
1
 The RRFMS flood model used a 1D representation of the Evans River past Iron Gates, whereas the 2012 Iron Gates Flood 

Assessment model used an integrated 1D/2D approach. 
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Figure 2 Proposed Iron Gates development site (recent lot layout provided by Hyder) 

 

RFI Item 12 – Flood Planning Levels 

Richmond Valley Council’s policy for flood planning levels (FPL) specifies that the minimum habitable 

floor level is determined based on the 100 year ARI flood level, inclusive of climate change allowance, 

plus 0.5m for freeboard. Based on this, the FPL for the site is 3.6m AHD. 

BMT WBM understands that habitable floor levels will be set to a minimum level of 3.6m AHD. 

RFI Item 13 – Flood Impacts 

Following correspondence with Planit Consulting, it is understood that Richmond Valley Council require 

flood impacts to be assessed for the 100 year ARI event only. Topographic survey using LiDAR survey 

acquired by the NSW Department of Land and Property Information in 2010, and site survey provided by 

Hyder (refer Figure 2), indicates that most of the site is above the 100 year ARI peak flood level of 2.5m 

AHD. The only parts of the site that may be below the 100 year ARI flood level are inverts of the existing 

drains, which are expected to be remodelled during construction. 

Filling on the site is, therefore, not expected to affect peak flood levels along the Evans River. 
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RFI Item 14 – Flood Evacuation 

The proposal for flood evacuation is via a fire trail leading from the western end of the proposed 

development up onto the hill ridge at Iron Gates. Refer to attached plan and longitudinal sections of the 

fire trail.  

Based on modelling presented in the Evans River Flood Study (BMT WBM, 2014), the fire trail will 

provide flood free evacuation access from the development site to Blue Pool Road and Evans Head Road 

during events up to the 500 year ARI event. 

 

Figure 3 500 year ARI flood levels (source Evans River Flood Study, 2014) 

The PMF flood levels were not determined in the Evans River Flood Study due to uncertainties 

associated with flows from the Richmond River and scour of the coastal dune system. Presented in the 

Evans River Flood Study is a map showing the area of land which is potentially liable to flooding during a 

PMF event. Refer to Figure 4. The mapping presents a highly conservative estimate of flood liable land. 

With reference to the proposed Iron Gates development, it clear that there is immediate access to PMF 

flood free land via the fire trail. It is, however, expected that Blue Pool Road would be inundated in a PMF 

event, thus restricting access to any evacuation shelter. 

The following aspects are favourable to for flood evacuation: 

 Flood free access to PMF flood free land; 

 Continual rise in access road; and 

 Long lead time and slow rising floodwaters.  
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Figure 4 Land liable to flooding during a PMF event (source Evans River Flood Study, 2014) 

 

The following aspects are not favourable for flood evacuation: 

 No access to PMF flood free evacuation shelter; and 

 Potential for residents to attempt to evacuate directly to Evans Head via Iron Gates Road. 

In summary, the site is considered a low risk in terms of flood evacuation. BMT WBM recommends the 

following: 

 the access from the eastern to the western development area does not present an isolation hazard to 

the eastern development area; and 

 an evacuation management plan is prepared for the development. The evacuation management plan 

shall consider the following: 

○ Ongoing community awareness of evacuation routes and procedures; 

○ Definition of roles and responsibilities for emergency response stakeholders; 

○ Communication of the Plan to the SES and Council; and 

○ Maintenance program for the fire trail access. 

Concluding Remarks 

Information has been presented in this letter demonstrating compliance with Items 12, 13 and 14 of the 

Request for Information issued by OEH. Further recommendations have been provided relating the flood 

evacuation management and achieving best management practice. 
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Should you wish to discuss the contents of this letter or require any additional information, please call the 

undersigned on 07 3831 6744. 

 

BMT WBM Pty Ltd 

 

Ben Caddis  

Associate 

Senior Flood Engineer 
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APPENDIX D 

 

GEOTECHNICAL INVESTIGATION RESULTS 
 
  



 

OFFICE LOCATION  POSTAL ADDRESS 
Unit 3 / 42 Machinery Drive   PO Box 6885 

Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486 

 

Our Ref: JW:jw: GI 2039-a 

2 June 2015 

 

Gold Coral Pty Ltd 

PO Box 3441  

Australia Fair Southport QLD  4215  

 

REPORT ON IN-SITU PERMEABILITY TESTING  

IRON GATES DRIVE, EVANS HEAD  

 

Test ID: Test P1 

Location N: 6778265      E: 540560 

Test Date 25/05/2015 

Soil Description 0 m (SM) Silty SAND: Fine sand, moist, grey brown  

0.5 m (SP) SAND: Fine sand, dry, pale grey 

2.2 m (SP) SAND: Fine sand, wet, pale grey 

T.D. 3 m 

Water Table  

(estimated based on drilling) 

2.2 m BSL 

Field Test Results Ksat = 13.7 m/day = 572 mm/hr K = 1.6 x 10-4  m/s 

Test Hole Depth 1.1 m BSL 

Indicative Drainage Class ‘rapidly drained’  

Notes:  T.D. – Terminate depth of borehole   BSL – Below existing surface level  

 Ksat – Saturated hydraulic conductivity  K – Permeability 

 Table 4.2A4 AS 1547 (On-site domestic wastewater management) 

 

For and on behalf of 

Geotech Investigations Pty Ltd 

 

 

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)    

Senior Geotechnical Engineer 

  



 

OFFICE LOCATION  POSTAL ADDRESS 
Unit 3 / 42 Machinery Drive   PO Box 6885 

Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486 

 

Our Ref: JW:jw: GI 2039-b 

2 June 2015 

 

Gold Coral Pty Ltd 

PO Box 3441  

Australia Fair Southport QLD  4215  

 

REPORT ON IN-SITU PERMEABILITY TESTING  

IRON GATES DRIVE, EVANS HEAD  

 

Test ID: Test P2 

Location N: 6778474      E: 540581 

Test Date 25/05/2015 

Soil Description 0 m (SM) Silty SAND: Fine sand, moist, grey brown  

0.5 m (SP) SAND: Fine sand, moist, pale grey 

1.4 m (SP) SAND: Trace silt, fine sand, moist, dark brown 

1.6 m (SP) SAND: Trace silt, fine sand, moist, dark grey 

T.D. 3 m 

Water Table  

(estimated based on drilling) 

Not identified 

Field Test Results Ksat = 89.5 m/day = 3728 mm/hr K = 1 x 10-3  m/s 

Test Hole Depth 0.6 m BSL 

Indicative Drainage Class ‘rapidly drained’  

Notes:  T.D. – Terminate depth of borehole   BSL – Below existing surface level  

 Ksat – Saturated hydraulic conductivity  K – Permeability 

 Table 4.2A4 AS 1547 (On-site domestic wastewater management) 

 

For and on behalf of 

Geotech Investigations Pty Ltd 

 

 

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)    

Senior Geotechnical Engineer 

 



 

OFFICE LOCATION  POSTAL ADDRESS 
Unit 3 / 42 Machinery Drive   PO Box 6885 

Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486 

Our Ref: JW:jw: GI 2039-c 

2 June 2015 

 

Gold Coral Pty Ltd 

PO Box 3441  

Australia Fair Southport QLD  4215  

 

REPORT ON IN-SITU PERMEABILITY TESTING  

IRON GATES DRIVE, EVANS HEAD  

 

Test ID: Test P3 

Location N: 6778597      E: 540503 

Test Date 25/05/2015 

Soil Description 0 m (SP) SAND: With silt, fine sand, moist, grey  

0.3 m (SM) Silty SAND: Fine sand, moist, dark brown 

0.6 m (SP) SAND: Trace silt, fine sand, wet, pale grey 

1.4 m (SP) SAND: Trace silt, fine sand, wet, dark brown 

T.D. 3 m 

Water Table  

(estimated based on drilling) 

0.6 m BSL 

Field Test Results Ksat = 16.8 m/day = 698 mm/hr K = 1.9 x 10-4  m/s 

Test Hole Depth 0.17 m BSL 

Indicative Drainage Class ‘rapidly drained’  

Notes:  T.D. – Terminate depth of borehole   BSL – Below existing surface level  

 Ksat – Saturated hydraulic conductivity  K – Permeability 

 Table 4.2A4 AS 1547 (On-site domestic wastewater management) 

 

For and on behalf of 

Geotech Investigations Pty Ltd 

 

 

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)    

Senior Geotechnical Engineer 



 

OFFICE LOCATION  POSTAL ADDRESS 
Unit 3 / 42 Machinery Drive   PO Box 6885 

Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486 

Our Ref: JW:jw: GI 2039-d 

2 June 2015 

 

Gold Coral Pty Ltd 

PO Box 3441  

Australia Fair Southport QLD  4215  

 

REPORT ON IN-SITU PERMEABILITY TESTING  

IRON GATES DRIVE, EVANS HEAD  

 

Test ID: Test P4 

Location N: 6778425     E: 540493 

Test Date 25/05/2015 

Soil Description 0 m (SM) Silty SAND: Fine to medium sand, moist, dark brown  

0.7 m (SP) SAND: Trace silt, fine sand, moist, pale grey 

1.7 m (SP) SAND: Trace silt, fine sand, wet, pale grey 

2.0 m (SP) SAND: Trace silt, fine sand, wet, grey brown 

T.D. 3 m 

Water Table  

(estimated based on drilling) 

1.7 m BSL 

Field Test Results Ksat = 27.0 m/day = 1128 mm/hr K = 3.1 x 10-4  m/s 

Test Hole Depth 0.77 m BSL 

Indicative Drainage Class ‘rapidly drained’  

Notes:  T.D. – Terminate depth of borehole   BSL – Below existing surface level  

 Ksat – Saturated hydraulic conductivity  K – Permeability 

 Table 4.2A4 AS 1547 (On-site domestic wastewater management) 

 

For and on behalf of 

Geotech Investigations Pty Ltd 

 

 

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)    

Senior Geotechnical Engineer 



 

OFFICE LOCATION  POSTAL ADDRESS 
Unit 3 / 42 Machinery Drive   PO Box 6885 

Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486 

Our Ref: JW:jw: GI 2039-e 

2 June 2015 

 

Gold Coral Pty Ltd 

PO Box 3441  

Australia Fair Southport QLD  4215  

 

REPORT ON IN-SITU PERMEABILITY TESTING  

IRON GATES DRIVE, EVANS HEAD  

 

Test ID: Test P5 

Location N: 6778333     E: 540483 

Test Date 25/05/2015 

Soil Description 0 m (SM) Silty SAND: Fine sand, moist, dark brown  

0.6 m (SP) SAND: Trace silt, fine sand, dry, pale grey 

1.4 m (SP) SAND: Trace silt, fine sand, moist to wet, pale grey 

2.4 m (SP) SAND: Trace silt, fine sand, wet, grey brown 

T.D. 3 m 

Water Table  

(estimated based on drilling) 

1.5 m BSL 

Field Test Results Ksat = 4.2 m/day = 176 mm/hr K = 4.9 x 10-5  m/s 

Test Hole Depth 1.1 m BSL 

Indicative Drainage Class ‘rapidly drained’  

Notes:  T.D. – Terminate depth of borehole   BSL – Below existing surface level  

 Ksat – Saturated hydraulic conductivity  K – Permeability 

 Table 4.2A4 AS 1547 (On-site domestic wastewater management) 

 

For and on behalf of 

Geotech Investigations Pty Ltd 

 

 

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)    

Senior Geotechnical Engineer 



 

OFFICE LOCATION  POSTAL ADDRESS 
Unit 3 / 42 Machinery Drive   PO Box 6885 

Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486 

Our Ref: JW:jw: GI 2039-f 

2 June 2015 

 

Gold Coral Pty Ltd 

PO Box 3441  

Australia Fair Southport QLD  4215  

 

REPORT ON IN-SITU PERMEABILITY TESTING  

IRON GATES DRIVE, EVANS HEAD  

 

Test ID: Test P6 

Location N: 6778091     E: 540285 

Test Date 25/05/2015 

Soil Description 0 m (SM) Silty SAND: Fine sand, moist, dark grey 

0.4 m (SP) SAND: Trace silt, fine sand, moist, pale grey 

0.8 m (SM) Silty SAND: Fine sand, moist, dark orange brown 

1.2 m (SM) Silty SAND: Fine sand, moist, grey brown mottled orange brown 

2.7 m (SM) Silty SAND: Fine sand, wet, grey brown mottled orange brown 

T.D. 3 m 

Water Table  2.7 m BSL 

Field Test Results Ksat = 2.2 m/day = 91 mm/hr K = 2.5 x 10-5  m/s 

Test Hole Depth 1.1 m BSL 

Indicative Drainage Class ‘well drained’  

Notes:  T.D. – Terminate depth of borehole   BSL – Below existing surface level  

 Ksat – Saturated hydraulic conductivity  K – Permeability 

 Table 4.2A4 AS 1547 (On-site domestic wastewater management) 

 

For and on behalf of 

Geotech Investigations Pty Ltd 

 

 

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)    

Senior Geotechnical Engineer 



 

OFFICE LOCATION  POSTAL ADDRESS 
Unit 3 / 42 Machinery Drive   PO Box 6885 

Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486 

Our Ref: JW:jw: GI 2039-g 

2 June 2015 

 

Gold Coral Pty Ltd 

PO Box 3441  

Australia Fair Southport QLD  4215  

 

REPORT ON IN-SITU PERMEABILITY TESTING  

IRON GATES DRIVE, EVANS HEAD  

 

Test ID: Test P7 

Location N: 6778447     E: 540402 

Test Date 25/05/2015 

Soil Description 0 m (SP) SAND: With silt, fine to medium sand, moist, grey brown 

0.2 m (SP) SAND: Trace silt, fine sand, moist, pale grey 

0.7 m (SM) Silty SAND: Trace clay, fine sand, wet, orange brown 

1.1 m (SP) SAND: Trace silt, fine sand, wet, dark brown 

T.D. 3 m 

Water Table  

(estimated based on drilling) 

0.7 m BSL 

Field Test Results Ksat = 7.2 m/day = 300 mm/hr K = 8.3 x 10-5  m/s 

Test Hole Depth 0.87 m BSL 

Indicative Drainage Class ‘rapidly drained’  

Notes:  T.D. – Terminate depth of borehole   BSL – Below existing surface level  

 Ksat – Saturated hydraulic conductivity  K – Permeability 

 Table 4.2A4 AS 1547 (On-site domestic wastewater management) 

 

For and on behalf of 

Geotech Investigations Pty Ltd 

 

 

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)    

Senior Geotechnical Engineer 



 

OFFICE LOCATION  POSTAL ADDRESS 
Unit 3 / 42 Machinery Drive   PO Box 6885 

Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486 

Our Ref: JW:jw: GI 2039-h 

2 June 2015 

 

Gold Coral Pty Ltd 

PO Box 3441  

Australia Fair Southport QLD  4215  

 

REPORT ON IN-SITU PERMEABILITY TESTING  

IRON GATES DRIVE, EVANS HEAD  

 

Test ID: Test P8 

Location N: 6778560     E: 540397 

Test Date 25/05/2015 

Soil Description 0 m (SP) SAND: Trace silt, fine sand, moist, brown 

0.4 m (SP) SAND: Trace silt, fine sand, moist, pale grey 

1.2 m (SP) SAND: Trace silt, fine sand, wet, pale grey 

1.4 m (SM) Silty SAND: Fine sand, wet, dark brown 

1.9 m (SP) SAND: Trace silt, fine sand, wet, dark grey / brown 

T.D. 3 m 

Water Table  

(estimated based on drilling) 

0.6 m BSL 

Field Test Results Ksat = 2.6 m/day = 109 mm/hr K = 3.0 x 10-5  m/s 

Test Hole Depth 0.07 m BSL 

Indicative Drainage Class ‘well drained’  

Notes:  T.D. – Terminate depth of borehole   BSL – Below existing surface level  

 Ksat – Saturated hydraulic conductivity  K – Permeability 

 Table 4.2A4 AS 1547 (On-site domestic wastewater management) 

 

For and on behalf of 

Geotech Investigations Pty Ltd 

 

 

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)    

Senior Geotechnical Engineer 



 

OFFICE LOCATION  POSTAL ADDRESS 
Unit 3 / 42 Machinery Drive   PO Box 6885 

Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486 

 

 

Our Ref: JW:jw: GI 2039-i 

2 June 2015 

 

Gold Coral Pty Ltd 

PO Box 3441  

Australia Fair Southport QLD  4215  

 

REPORT ON IN-SITU PERMEABILITY TESTING  

IRON GATES DRIVE, EVANS HEAD  

 

Test ID: Test P9 

Location N: 6778502     E: 540329 

Test Date 25/05/2015 

Soil Description 0 m (SM) Silty SAND: Fine to medium sand, moist, dark grey 

0.5 m (SP) SAND: Trace silt, fine sand, moist, pale grey 

1.8 m (SM) Silty SAND: With clay, fine sand, wet, dark brown 

2.0 m (SM) Silty SAND: Fine sand, wet, dark brown mottled 

orange brown 

2.5 m (SP) SAND: Trace silt, fine sand, wet, dark brown 

T.D. 3 m 

Water Table  

(estimated based on drilling) 

0.5 m BSL 

Field Test Results Ksat = 18.6 m/day = 775 mm/hr K = 2.2 x 10-4  m/s 

Test Hole Depth 0.07 m BSL 

Indicative Drainage Class ‘rapidly drained’  

Notes:  T.D. – Terminate depth of borehole   BSL – Below existing surface level  

 Ksat – Saturated hydraulic conductivity  K – Permeability 

 Table 4.2A4 AS 1547 (On-site domestic wastewater management) 

 

For and on behalf of 

Geotech Investigations Pty Ltd 

 

 

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil) 

Senior Geotechnical Engineer   
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APPENDIX E 

 

IRON GATES DRIVE   
 

 



SHEET 1

SHEET 2

SHEET 3

SHEET 4

IRON GATES ROAD

EVANS RIVER

FUTURE SUBDIVISION

IR
ON G

ATES R
OAD

GOLDCORAL PTY LTD
+61 (07) 5591 4778
+61 (07) 5532 3933

HYDER CONSULTING PTY. LTD

Southport, QLD 4215
Australia

Tel:
Fax:

P O Box 1653

www.hyderconsulting.com

ABN 76 104 485 289
ROBERT A HARRIES

SURVEYOR

CONTROL LINE SETOUT - ACCESS ROAD



GOLDCORAL PTY LTD
+61 (07) 5591 4778
+61 (07) 5532 3933

HYDER CONSULTING PTY. LTD

Southport, QLD 4215
Australia

Tel:
Fax:

P O Box 1653

www.hyderconsulting.com

ABN 76 104 485 289
ROBERT A HARRIES

SURVEYOR



GOLDCORAL PTY LTD
+61 (07) 5591 4778
+61 (07) 5532 3933

HYDER CONSULTING PTY. LTD

Southport, QLD 4215
Australia

Tel:
Fax:

P O Box 1653

www.hyderconsulting.com

ABN 76 104 485 289
ROBERT A HARRIES

SURVEYOR




