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REVISION 08 

This Report was revised on 23rd July 2019 in order to Consolidate the Engineering Services 

Report and to include all amendments to the Report and include the additional details outlined in 

the response to RVC’s recent Information Request dated 2nd February 2019. Below is a list of 

amendments and additions made to this report and the general engineering documents.  

• Figure 1.1 was amended to incorporate consistent aerial images of the site. 

• Section 3.2 was amended to include revised cut/fill earthworks volumes and provide 

clarity on expected haulage route and earthworks construction.  

• Section 4 has been amended for slight changes to presentation and description of road 

design. Reference has been made to the separately prepared traffic engineering report.  

• Section 6 has been amended for changes in presentation of outcomes of the BMT WBM 

OSD assessment letter.  

• Section 9.1 has been amended to include a 40% duplex loading and reference to the 

Arcadis Water Network Capacity Assessment (Appendix G), which analyses the impact 

of the development on the Evans Head Water Network and shows no additional issues 

are caused by the development.  

• Section 9.2 has been amended to include a 40% duplex loading and reference to the 

Arcadis Sewer Network Capacity Assessment (Appendix H), which analyses the 

capacity of the existing Evans Head sewer network and the future planning strategy to 

cater for the Iron Gates development. 

• Section 9.3 has been amended to include new servicing connection locations for 

electrical and telecommunications reticulation.  

• Section 10 has been added to address the development’s flood emergency response 

strategy and discuss the impacts of regional flooding on the development and wider 

Evans Head region.  

• Section 11 has been amended to include revised recommendation and outcomes of the 

prepared engineering material and summarise the new findings of this report.  

• The Civil Engineering Drawings in Appendix A include the amendments to engineering 

components in accord with latest lot layout for the 184 Lot subdivision (Appendix F). 

• Additional Reports have been prepared, collated and added to this report, including: 

▪ A Water Network Capacity Assessment in Appendix G. 

▪ A Sewer Network Capacity Assessment in Appendix H. 

▪ A Traffic Assessment Report in Appendix I.  

▪ The Arcadis Stage 1 Preliminary Contamination Report in Appendix J. 

▪ An Acid Sulphate Investigation and Soil Management Plan in Appendix K. 

▪ A Dewatering Management Plan in Appendix L. 

▪ A letter of supply for Electrical and Telecommunication in Appendix M. 

▪ A Site Analysis Plan and Design Response Plan in Appendix N.  
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1 INTRODUCTION 

Arcadis has been engaged by Goldcoral Pty Ltd to prepare a revised Engineering 

Services and Civil Infrastructure Report for a Development Application for a total of 184 

lots including 175 residential lots subdivision know as Iron Gates, located approximately 

2km west of Evans Head. 

The development involves the construction of 175 residential lots, with a minimum size 

of 600m2, associated civil infrastructure such as internal roads, stormwater drainage, 

sewer and potable water services are also proposed. This revised report is to 

accompany an amendment to DA2015/0096 for the Iron Gates Residential Subdivision. 

This revised 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 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 163 DP 831052, Lots 276 and 277 DP 755624, Crown Road Reserve 

between Lots 163 DP 831052 and Lot 276 DP 755724, Crown Foreshore 

Reserve and Iron Gates Drive, Evans Head NSW. 

The main access to the site is via Iron Gates Drive to the east. Evans River is located 

directly to the south of the site. A site locality plan is shown in Figure 1-1 below. 

Figure 1-1 Site Locality  

SITE 

IRON GATES DRIVE 

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

water infrastructure located on the site. 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. 

1.2 LOT TOPOGRAPHY 

The site features grades ranging from 0.5% to 11%. 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 11% are located in this area as the ridge 

flattens out to the east. 

1.3 TOTAL AREA OF LAND 

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

1.4 PROPOSED DEVELOPMENT 

The Iron Gates Development Proposal includes One Hundred and Eighty Four (184) 

Lot Subdivision including: 

• One Hundred and Seventy Five (175) Residential Lots; 

• Three (3) Residue Lots 

• Four (4) Public Reserves 

• One (1) Drainage Reserve 

• One (1) Sewer Pump Station Lot  

• Upgrading of Iron Gates Drive 

• Demolition of Existing Structures Onsite 

• Subdivision Work including road works, drainage, water supply, sewerage, 
landscaping and embellishment work and street tree planting 

 

The proposed development is to feature 175 residential allotments. Allowances have 

been made in accordance with the North Coast Regional Plan 2036 in the Equivalent 

Tenement loadings for 40% 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. 
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2 REFERENCE DOCUMENTS 

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

• Arcadis Engineering Drawings; 

• 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; 

• NSW MUSIC Modelling Guidelines - August 2010; 

• Evans Head Future Sewage Strategy Report – 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.  

3.2 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 topsoil 

striping. 

Table 3-1 Summary of Estimated Earthworks Quantities 

Total Cut Volume (m3) Total Fill Volume (m³) Balance Volume (m³)  

130,103 194,672 64,569 

 

All imported fill will be sourced from local quarries with the truck haulage route 

nominated as being Woodburn-Evans Head Road, Woodburn Street, Wattle Street and 

Iron Gates Drive. The imported material will consist generally of sand fill as well as RMS 

specification road base and aggregates. It is expected that the earthworks activities will 

occur over a 16 week period and all fill will be placed in accordance with AS3798 under 

level 1 supervision, with all unsuitable material removed from the site.  

3.3 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 Proposed Road 6 a 6.25m retain wall is proposed. The wall 

will be structurally designed as part of the Construction Certificate design.   

Refer also to “Response to Information Request dated 11/05/2016 Items 1 & 2” 

 

1. Section 3.2; The 6.25 metre retaining wall is considered visually excessive. 

Council requires a stepped embankment be provided. Please provide a revised 

design detail for this request. 
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Arcadis understands that the proposed wall could be considered visually 

excessive however in order to minimize the visual impact and use the wall as a 

feature, the development is proposing to create a green wall. 

 

Figure 1 to 3 below show an example of the proposed treatment.  

 
Figure 2- Retaining Wall without Vegetation 

 

 
Figure 3- Example 1 of Green Wall 

 

 
 Figure 4- Example 2 of Green Wall 
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The open web construction and use of free draining material eliminates two 
common causes of failure in retaining walls — namely build-up of hydrostatic 
pressure and the destructive pressure of tree root systems.  

The high quality precast concrete components provide for long-term durability 
and will not rot or warp. 

Concrete crib walls are specifically designed to allow speed and ease of 
construction for minimum cost and require little or no maintenance. The 
standard, quality components allow for the most economical solutions for 
various wall heights. 

A Concrib crib wall can be planted with flowers, shrubs, or creepers, using the 
spaces in the face of the wall. This allows the wall to blend in with any existing 
or proposed environment.  Is it possible that we could “green” the wall with a 
variety of plants suitable for the Richmond Birdwing Butterfly. 

To promote the Richmond Birdwing Butterfly the following plants are suggested:  

Adult Richmond Birdwing butterflies will feed on nectar from flowers of 
many native plants, including native frangipani (Hymenosporum 
flavum), pavetta (Pavetta australiensis), black bean (Castanospermum 
australe) and lilly pillies (Syzygium species), as well as several exotic 
flowers, e.g. buddleia, pentas, honeysuckle, bougainvillea, impatiens 
and hibiscus.  They prefer white and red blooms to other colours. 

The caterpillars (or larvae) only feed naturally on two species of vines 
– the lowland Richmond birdwing vine (Pararistolochia praevenosa) 
and the mountain aristolochia (Pararistolochia laheyana). 

These plants are proposed to be cultivated across the wall facing in order to 
assist in recovery of the breeding habitats for the butterfly. 

Refer to Planit Drawing Iron Gates Cribb Wall Landscape Details. (attached).  

2. To be noted: Plan C140 Rev 04. Ch 0 to 110 - MC1004 has a narrowing of the 

pavement to lessen the impact on environmental grounds with barriers and an 

elevated pedestrian platform. Plan C122 indicates retaining walls up to 1.5m 

with a pedestrian walkway on the side. -The width will need to be 2.5m wide to 

comply with cycleway standards and suitable balustrading to elevated 

walkways. 

 

Arcadis has amended Plan C140 to show a 2.5m wide pedestrian walkway to 

comply with Council’s cycleway standards. Suitable balustrading will be 

provided with details provided during Construction Certificate Application.  
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4 ROADS 

Vehicle access is currently provided via 1.2km of road known as Iron Gates Drive, 

located west of Evans Head. Iron Gates Drive has a rural residential cross section with 

a 2 lane sealed carriageway of 6.0m and shoulders of 0.5m-1.0m and a concrete 

footpath on the southern side.  This road connects the existing Wattle Street in Evans 

Head to the 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 vehicle (truck/bus) 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 in figure 4-1 are an extract from this document.  

 

Figure 4-1 Geometric Road Design – NRLG Development & Subdivision of Land 
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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. 

A section of the Proposed Road 5 between chainage 20 and 140 has been designed 

with a reduced verge and pavement width to minimise impacts on the environmentally 

protected areas to the north and south of the road. The adopted cross-section shown 

on Drawing C140-AA007094-07 in Appendix A, shows two 3.5m lanes without the 

additional 2m parking zones on each side of the road.  Safety barriers (guard rails) have 

been adopted on both sides of the road to help in minimizing the total width. No verge 

is proposed on the northern edge of the road. Along the southern edge a 2.5m wide 

elevated platform will be provided as a pedestrian connection between the wider 

sections of the road.    

All roads will be provided with mountable layback kerb and channel 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. 

Refer also “Response to Information Request dated 11/05/2016 Items 3”. Inserted 

below. 

3   To be noted: Plan C140 Rev 04. Ch 0 to 110 - MC1004 has a narrowing of the 

pavement to lessen the impact on environmental grounds with barriers and an 

elevated pedestrian platform. Plan C122 indicates retaining walls up to 1.5m with a 

pedestrian walkway on the side. -The width will need to be 2.5m wide to comply 

with cycleway standards and suitable balustrading to elevated walkways. 

 

Road Name Road Type Pavement Width 

Proposed Road 1 Local Street* 
11.0 (CH0-320) 

9.0 (CH320+) 

Proposed Road 2 Local Street* 9.0 

Proposed Road 3 Local Street 9.0 

Proposed Road 4 Local Street 9.0 

Proposed Road 5 Collector Road* 
7.0 (CH20 – 140) 

11.0 (0-20; 140+) 

Proposed Road 6 Local Street 9.0 

Proposed Road 7 Local Street * 9.0 

Proposed Road 8 Local Street 9.0 

Proposed Road 9 Local Street 9.0 

Proposed Road 10 Local Street 9.0 

Proposed Road 11 Local Street 9.0 
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Arcadis has amended Plan C140 to show a 2.5m wide pedestrian walkway to 

comply with Council’s cycleway standards. Suitable balustrading will be provided 

with details provided during Construction Certificate Application.  

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 and Maximum Road Grades Used 

Road Type Minimum Road Grade Maximum Road Grade 

Local Street 0.5% 16.0% 

Collector Street 0.5% 5.5% 

Fire Trail 0.5% 2.5% 

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

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. 

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 # 3x105 3x105  1x106 

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 local roads are proposed to be postponed until the majority of the 

houses are constructed and occupied.  
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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.  

4.2.1 HORIZONTAL ALIGNMENT 

The existing road has been surveyed and imported into the 12D 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. 

Figure 4-2, an extract from Northern Rivers Local Government Guidelines for 

Development, shows 7.5m seal and 1.5m shoulders for major roads over 1000 AADT. 

Iron Gates Drive will need to be classified as a Rural Major Road (over 1000AADT with 

2 x 106 design ESAs) based on the proposed residential population.  
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Figure 4-2 NRLG Road Carriageway widths 

The guidelines also state 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.  

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. 

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 GATES DRIVE COMPLIANCE  

Arcadis has reviewed the cross section of the existing Iron Gates Drive in relation to the 

Northern Rivers Geometric Road Design in particular section D1.27 which reads 

“Carriageway width to 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 office”.   



 

13 

 

The existing road profile, which include a 6m sealed carriageway and 1m of shoulders, 

is insufficient to comply with current bushfire management regulations and standards 

and therefore must be upgraded prior to the issue of a Subdivision Certificate. An 

upgrade is proposed to be undertaken with the internal construction works to widen the 

pavement to an 8m full width carriageway seal and 1m of shoulders to comply with both 

bushfire management requirements and section D1.27 of the Geometric Road Design 

Aus-Spec for Northern Rivers – Local Government.  

In support of the reduced width application we note that this proposed access road is a 

section of 60km/h low speed rural road, with low truck volume and is arguably supported 

by Austroads Table 4.3 Urban Arterial roads width, which shows lanes varying from 3.0 

to 3.5 for use in low speed roads with low truck volumes. Additional information and 

support for the proposed width increase is included in the TTM traffic engineering report.  

Table 4-4 below shows the predicted traffic volumes resulting from the proposed 

development. The existing Iron Gates Drive road construction has capacity for 

approximately 30% of the entire development, and should be upgraded prior to 30% 

occupancy (or 50% without any duplex construction). 

Table 4-4 Predicted Iron Gates Drive Traffic Volume  

Number of House constructions  Annual Average Daily Traffic * 

175 1685# 

*Based on calculations described in TTM traffic report 

# Includes 40% duplex allowance 

Based on 1685 Average Annual Daily Traffic, Iron Gates Drive should be classed Rural 

road with over 1000 AADT and therefore 2 x 106 design ESA’s and a prime and 2 coat 

flush seal is required in line with AUS-PEC#1.  

4.2.7 PROPERTY ACCESS ROAD – FIRE TRAIL 

A fire trail will be provided along the eastern boundary of the development to the rear of 

lots, to ensure that vehicle access is provided to the full perimeter of the development. 

All perimeter roads and the fire trail will be suitably fitted with water supply infrastructure 

(mains and hydrants) for use by emergency services. For further information, reference 

should be made to the Arcadis engineering drawings and Bushfire Management Plan 

prepared by Bushfire Risk.   
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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 the existing open drainage channel along the eastern 

boundary of proposed lots 1 to 21 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 DESIGN 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 minor design storm 

event (5 year ARI). 

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

maintaining a velocity-depth product of 0.4 or less and maximum flow depth equal or 

less than 200mm. 
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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.   

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 

(Proposed Road 10) 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. 
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6 ON SITE DETENTION 

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 of stormwater flow mitigation, rather worsening 

flows overall in the regional catchment if flows from the development were detained. 

As discussed in the NSW Floodplain Development Manual, consideration must be given 

on a merit based approach in such circumstances where the use of OSD may 

counterproductive, and in turn a traditional rapid disposal method is more applicable, 

where stormwater is discharged readily from developed areas in the lower portion of 

regional catchments. 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. 

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. 
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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; and 

• 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: 

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 

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 

 

Table 7-4 Summary of Proposed Bio-retention Dimensions 

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 

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:  

 

 



 

19 

 

Table 7-5 GPT Treatment Not Inputs Extract (Adopted 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 2.5m3 

storage for 150m2 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 (m2) 73 389 

Total Unlined Filter Media Perimeter (m) 34.2 79 

Surface Area per Lot (m2) 4.86 

Filter Area per Lot (m2) 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 

 

A typical drainage strategy is represented in Figure 7-1 below: 

 

Figure 7-1 Typical Drainage Strategy 

Refer also to “Response to Information Request dated 11/05/2016 Item 5” 

5  Section 7.2.3 Infiltration pits are 1m deep and almost 5m2. Council has 

concerns; 

What are the risks to a saturated sub base for the roads? 

To avoid any risks of saturating road sub-base, all roads will be provided with 

subsurface drainage in accordance with The Northern River Council Specs.  

Impact to/from driveways? 

Driveways will be coordinated during detailed design to avoid clashes with 

drainage system.  

How is overflow from the pits to be managed without causing nuisance 

stormwater flows to adjoining land owners. Council preference is for the 

overflow to be discharged to street kerb or via Internal Allotment Drainage (IAD). 
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Flows will be captured and conveyed to the infiltration system, with overflow 

being directed to the street kerb system. Refer figures 4 and 5 below shows a 

typical infiltration system details. It should also be noted that all proposed lots 

typically fall to the road with no inter allotment needed.  

 

 
Figure 2- Typical Infiltration Strategy  

 
Figure 3- Infiltration System Details  

 

• How are the pits be protected from future owners constructing over the pits 

or reducing the effectiveness of the pit. An easement on tittle may be an 

appropriate method to protect this infrastructure. 

An easement for Stormwater will be provided over each device. This will be 

detailed during the detailed design phase of the project.  

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 Figure 

7-4, Figure 7-5 and Figure 7-4 below. 
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Figure 7-4 Catchment A MUSIC Layout and Pollutant Reduction Results 
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Figure 7-5 Catchment B MUSIC Layout and Pollutant Reduction Results 
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Figure 7-6 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 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, Table 9-1 and Table 9-2 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 175 lots proposed on site. 105 of these are assumed to have a loading of 

1ET (3.2EP) per lot as per the RVC Development Guidelines. The other 70 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 

105 1 105 3.2 336 

Standard 

Dual 

Dwelling Unit 

70 2 140 3.2 448 

Total 245  784 

*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 464 EPs. 

There is a difference between the current planned case as per Council’s Local Area 

Plan and the developed case equivalent tenement calculations of 464 EP. A detailed 

assessment of the impact of increased loadings on the surrounding water infrastructure 

have been undertaken in the ‘F0001-10027302-AAR’ prepared by Arcadis and included 

in Appendix G.  

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 

A Water Network Capacity Assessment has been undertaken to determine the effects 

of the development on the surrounding water infrastructure. The assessment prepared 

by Arcadis in Appendix G indicates that once fully developed and in-use, the Iron Gates 

development will have no additional impact on the Evans head potable water network. 

This is true for both standard and fire flow events.  
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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 existing DN 100 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. This connection point will be confirmed 

during detailed design with further discussion with RVC engineers.   

Refer also to “Response to Information Request dated 11/05/2016 Items 4” 

4 Section 9.2.2; please explain what is the comparison between the original 

ET loading that was the input for the dual rising main, and the proposed ET 

loading now by the proposed subdivision. Council needs to ensure the 

existing infrastructure is suitably sized for the proposed development. 

The report entitled Iron Gates Residential Development Engineering Services 

and Civil Infrastructure Rev 06 dated 10/05/2016 has been amended to make 

allowance for the existing lots, currently connected to the DN150 gravity sewer 

in Mangrove Street upstream of the existing EHPS-02 pump station. Please 

refer to attached sewer calculations and Section 9 of the report.   

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

D12.06, Table 9-3 and Table 9-4 below show the calculations of Equivalent Persons 

(EPs) derived from both discussions with Richmond Valley Council and what is actually 

proposed on site. For the sewer EP calculations, the EP/ET conversion rate is taken 

from the GHD report which forms the basis for RVC’s future sewer planning strategy.  

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 
2.3 100 230 

*2.3EP/ET – GHD (2010) Sewer Planning Report 

There are 175 lots proposed on site. 105 of these are assumed to have a loading of 

1ET (3.2EP) per lot as per the RVC Development Guidelines. The other 70 have been 

assumed to be dual occupancy and have an applied loading of 2ET (6.4EP) per lot 

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 

105 1 105 2.3 241.5 

Standard 

Dual 

Dwelling Unit 

70 2 140 2.3 322 

Total 245  563.5 

*2.3EP/ET – GHD (2010) Sewer Planning Report 

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

therefore 333.5 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.  

After discussions with RVC engineers, Arcadis undertook detailed calculations using 

the general strategy adopted by RVC to cater for future development in the sewer 

network to determine whether sufficient capacity was for the Iron Gates development. 

These calculations and a discussion on the findings are found in the Arcadis Sewer 

Network Capacity Assessment in Appendix H. The assessment found that sufficient 

capacity was available in the Evans Head pump station 2 (EHPS-02) catchment, with 

no augmentations to the RVC future sewer planning strategy required. 
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A brief assessment of the 150mm diameter sewer gravity main in Mangrove Street that 

serves as the SRM connection point has been undertaken to ensure that it has sufficient 

capacity to cater for the additional flows from the Iron Gates development.  

Currently there are approximately 60 Lots within the catchment connected to the DN 

150 gravity sewer upstream of the EHPS-02. The DN 150 gravity pipe will have some 

capacity to accept flows from the Iron Gates estate, with the Sewer Network Capacity 

Assessment prepared by Arcadis indicating that the Iron Gates development has a total 

developed flow of 9.29L/s. The capacity of the 150mm diameter pipe at minimum grade 

is 11.35L/s.  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 within Iron Gates Drive with ultimate 

connection in Wattle Street within Evans Head. Refer to Preferred Energy electrical 

consultants Electrical and Telecommunications Supply Availability in Appendix M for 

further detail and Appendix B for DBYD results. 

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. 

Telecommunications connection for the site will be made through new infrastructure 

through a design and submit process with NBN as outlined in the Electrical and 

Telecommunications Supply Availability in Appendix M.  

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 and approval processes through the relevant service 

providers. 

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 and in accordance with the relevant conditions of 

approval and supporting consultant reports.  

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. 
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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 FLOOD EMERGENCY MANAGEMENT 

The proposed developed features 175 residential allotments, with all internal road areas 

and lot areas constructed above the current 1 in 100 year flood level. Permanent 

residents and visitors can move freely around the site during flood events up to the 1 in 

100 year regional flood. The proposed development is connected to the Evans Head 

town centre by a single road, being Iron Gates Drive. Iron Gates drive is susceptible to 

current day 1 in 100 year flooding, with the lowest point inundated by approximately 

400mm for 5 hours. It should be noted that this flooding is low velocity back water, and 

would be considered trafficable if required by emergency vehicles.  

The proposed strategy for flood emergency management by residents and visitors will 

be ‘stay in place’ rather than an evacuation. Under this strategy, site occupants will be 

encouraged to remain within their homes for the duration of flooding, with medical 

emergencies to be dealt with by the emergency services. Considering the potential of 

emergency vehicles to travel through water inundating roads (with low velocity) and the 

duration of inundation being 5 hours, the development is not considered to be isolated 

during an emergency event. Residents will stay in place, in their homes, where 

emergency vehicles can access the site. 

In the future sea level rise modelling for a 1 in 100 year flood of the Evans River, Iron 

Gates Drive will be inundated for a maximum of 9 hours and to a depth of 1.3m. No 

residential allotments on site will be beneath the 100 year flood level with sea level rise. 

The development is considered to be no more isolated than the town of Evans Head 

itself, given the flooding potential of roads leading out of Evans Head, including the 

currently under construction motorway upgrade. If this height of sea level rise is reached 

in the future, all medical emergencies in the Evans Head region must be dealt with 

through aerial evacuation.  
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11 CONCLUSION 

This report has discussed the engineering aspects of the development of the proposed 

Iron Gates residential estate.  

The proposed development is to feature 175 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 has been undertaken to determine the effects of the development 

on the surrounding water infrastructure. The assessment prepared by Arcadis in 

Appendix G indicates that once fully developed and in-use, the Iron Gates development 

will have no additional impact on the Evans head potable water network. This is true for 

both standard and fire flow events.  

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. 

After discussions with RVC engineers, Arcadis undertook detailed calculations using 

the general strategy adopted by RVC to cater for future development in the sewer 

network to determine whether sufficient capacity was for the Iron Gates development. 

These calculations and a discussion on the findings are found in the Arcadis Sewer 

Network Capacity Assessment in Appendix H. The assessment found that sufficient 

capacity was available in the Evans Head pump station 2 (EHPS-02) catchment, with 

no augmentations to the RVC future sewer planning strategy required. 

Electrical and telecommunication services shall be provided to the development through 

connection points through Iron Gates Drive and Wattle Street, from the Evans Head 

town centre. Electrical and telecommunications supply has been planned for by the 

relevant service authorities and will be subject to the development Construction 

Certificate applications. 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 A 

ENGINEERING DRAWINGS 
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GENERAL NOTE:
ALL WORKS TO BE CARRIED OUT IN ACCORDANCE WITH RVC COUNCIL
DESIGN GUIDELINES & WORKS SPECIFICATION.
WHERE DISCREPANCIES OCCUR THE MORE STRINGENT SPECIFICATION
WILL TAKE PRECEDENCE.

HAND EXCAVATION WHERE NECESSARY.
CONTRACTORS SHALL TAKE DUE CARE WHEN EXCAVATING ONSITE INCLUDING 

EXISTING UNDERGROUND SERVICES

INFORMATION SHOWN FROM ANY CAUSE WHATSOEVER.
AND WILL ACCEPT NO LIABILITY FOR INACCURACIES IN THE SERVICES 
INDICATES THE PRESENCE OR ABSENCE OF SERVICES OR THEIR LOCATION
INFORMATION SHOWN ON THESE DRAWINGS ACCURATELY  
HYDER CONSULTING CAN NOT GUARANTEE THAT THE  SERVICES

ONLY TO SHOW THE APPROXIMATE POSITIONS OF ANY KNOWN SERVICES 
                                        THE SERVICE INFORMATION HAS BEEN PREPARED 

DRAWINGS HAVE BEEN PLOTTED 
THE LOCATIONS OF UNDERGROUND SERVICES SHOWN IN THIS SET OF 

CONTRACTORS ARE TO CONTACT THE RELEVANT SERVICE AUTHORITY PRIOR
TO COMMENCEMENT OF EXCAVATION WORKS.

CONTRACTORS ARE TO UNDERTAKE A SERVICES SEARCH, PRIOR TO 
COMMENCEMENT OF WORKS ON SITE. SEARCH RESULTS ARE TO BE KEPT ON 

FROM SURVEY INFORMATION AND SERVICE
AUTHORITY INFORMATION. 

AND MAY NOT BE AS CONSTRUCTED OR ACCURATE.

SITE AT ALL TIMES.

NOTES

CONCRETE NOTES

32

ELEMENT

1. ALL WORKMANSHIP AND MATERIALS SHALL BE IN ACCORDANCE WITH 
AS 3600 CURRENT EDITION WITH AMENDMENTS, EXCEPT WHERE VARIED 

VEHICULAR BASE

5. ALL REINFORCEMENT SHALL BE FIRMLY SUPPORTED ON MILD STEEL 

NOT GREATER THAN 1m CENTRES BOTH WAYS. BARS SHALL BE TIED 
PLASTIC TIPPED CHAIRS, PLASTIC CHAIRS OR CONCRETE CHAIRS AT 

- CEMENT TYPE SHALL BE (ACSE SPECIFICATION) TYPE SL

3. NO ADMIXTURES SHALL BE USED IN CONCRETE UNLESS APPROVED IN

SHALL BE 40mm TOP AND 70mm FOR EXTERNAL EDGES UNLESS 

- PROJECT CONTROL TESTING SHALL BE CARRIED OUT IN ACCORDANCE 

4. CLEAR CONCRETE COVER TO ALL REINFORCEMENT FOR DURABILITY

               17  N  20 250

NOMINAL BAR SIZE IN mm                   SPACING IN mm

NUMBER OF BARS IN GROUP          BAR GRADE AND TYPE

COMPLETELY FILLING THE FORMWORK, THOROUGHLY EMBEDDING THE 
6. THE FINISHED CONCRETE SHALL BE A DENSE HOMOGENEOUS MASS,

LAP TWO WIRESMIN25

60 20
KERBS, PATHS, AND

AS 3600 F'c MPa
 AT 28 DAYS

SPECIFIED
SLUMP

NOMINAL
AGG. SIZE

20 80 20

BY THE CONTRACT DOCUMENTS.
2. CONCRETE QUALITY

ALL REQUIREMENTS OF THE CURRENT ACSE CONCRETE SPECIFICATION
DOCUMENT 1 SHALL APPLY TO THE FORMWORK, REINFORCEMENT AND 
CONCRETE UNLESS NOTED OTHERWISE.

  WITH AS 1379.

REINFORCEMENT AND FREE OF STONE POCKETS. ALL CONCRETE 
INCLUDING SLABS ON GROUND AND FOOTINGS SHALL BE COMPACTED 
AND CURED IN ACCORDANCE WITH R.T.A. SPECIFICATION R83.

R     DENOTES 230 R HOT ROLLED PLAIN BARS TO AS 4671
SL    DENOTES HARD-DRAWN WIRE REINFORCING FABRIC TO AS 4671

N     DENOTES GRADE 450 N BARS TO AS 4671 GRADE N
7. REINFORCEMENT SYMBOLS:

THE FIGURE FOLLOWING THE FABRIC SYMBOL SL IS THE 
REFERENCE NUMBER FOR FABRIC TO AS 4671.

8. FABRIC SHALL BE LAPPED IN ACCORDANCE WITH THE FOLLOWING 

PITS

WRITING BY HYDER CONSULTING.

NOTED OTHERWISE.

AT ALTERNATE INTERSECTIONS.

DETAIL:

RETAINING WALLS 20 80 20

GENERAL NOTES
1. ALL WORKS SHALL BE CARRIED OUT IN ACCORDANCE WITH COUNCIL'S
STANDARDS AND SPECIFICATIONS AND/OR AS DIRECTED BY THE ENGINEER.

2. THE CONTRACTOR SHALL LOCATE AND LEVEL ALL EXISTING SERVICES
PRIOR TO COMMENCING CONSTRUCTION AND SHALL MAKE ALL NECESSARY
ARRANGEMENTS WITH THE RELEVANT AUTHORITY TO RELOCATE OR ADJUST AS
REQUIRED. ALL COSTS TO BE BORNE BY THE  APPLICANT, (NOT AT COUNCIL'S
EXPENSE)

3. THE CONTRACTOR SHALL NOT ENTER UPON OR DO ANY WORK WITHIN
ADJACENT LANDS WITHOUT PRIOR WRITTEN PERMISSION OF THE LAND OWNER.

4. SURVEY MARKS SHOWN THUS        SHALL BE MAINTAINED AT ALL TIMES.
WHERE RETENTION IS NOT POSSIBLE THE ENGINEER SHALL BE NOTIFIED AND
CONSENT RECEIVED PRIOR TO THEIR REMOVAL OR RELOCATION.

5. ALL NEW WORKS SHALL MAKE SMOOTH JUNCTION WITH EXISTING
CONDITIONS.

6. SEDIMENT CONTROL MEASURES SHALL BE IMPLEMENTED PRIOR TO SOIL
DISTURBANCE IN KEEPING WITH THE "MANAGING STORMWATER MANUAL", 2004
BY LANDCOM AND TO COUNCIL'S SOIL EROSION AND SEDIMENT
CONTROL POLICY.

7. ALL LAND DISTURBED BY EARTHWORKS SHALL BE HYDROMULCHED, OR
SIMILARLY TREATED TO ESTABLISH GRASS COVER. SEED MIXTURES ARE TO BE
APPROVED BY COUNCIL PRIOR TO SPRAYING. ALL GRASSED AREAS SHALL BE
REGULARLY WATERED AND MAINTAINED UNTIL EXPIRATION OF THE
MAINTENANCE PERIOD.

8. THE CONTRACTOR SHALL MAINTAIN DUST CONTROL THROUGHOUT THE
DURATION OF THE PROJECT.

9. ALL PITS DEEPER THAN 1.2m SHALL HAVE STEP IRONS PROVIDED IN
ACCORDANCE WITH COUNCIL'S STANDARDS.

10. ALL DRAINAGE LINES THROUGH LOTS SHALL BE CONTAINED WITHIN THEIR
EASEMENTS AND CONFORM WITH COUNCIL'S STANDARDS.

11. SUBSOIL DRAINS SHALL BE CONSTRUCTED TO THE SATISFACTION OF THE
COUNCIL.

12. INTERALLOTMENT DRAINAGE LINES SHALL HAVE A MINIMUM 300mm COVER
AND DESIRABLE MINIMUM GRADE OF 1%.

13. MINIMUM 50mm THICK TOPSOIL SHALL BE SPREAD ON ALL FOOTPATHS,
BERMS, BATTERS AND SITE REGRADING AREAS. EXCESS TOPSOIL SHALL BE
DISPOSED OF AS DIRECTED BY THE ENGINEER.

14. THE CONTRACTOR SHALL PROVIDE MINIMUM 48 HOURS NOTICE TO THE
ENGINEER FOR ALL INSPECTIONS.

15. THE CONTRACTOR SHALL MAINTAIN SERVICES AND ALL WEATHER ACCESS
AT ALL TIMES TO THE ADJOINING  PROPERTIES.

16. THE CONTRACTOR SHALL UNDERTAKE TRAFFIC CONTROL MEASURES TO
ENGINEER'S AND RCV COUNCIL SATISFACTION AND SHALL DISPLAY
APPROPRIATE WARNING SIGNS THROUGHOUT THE DURATION OF
CONSTRUCTION.

17. ALL NATURAL SURFACE DATA HAS BEEN DETERMINED BY TERRAIN
MODELLING. ALL CONSTRUCTION SITE WORKS MUST BE CARRIED OUT USING
THE BENCH MARKS NOTED ON THIS DRAWING.

18. 100 YEAR FLOW PATHS TO BE FORMED AT TIME OF CONSTRUCTION.

MATERIAL TO COMPLY WITH R.T.A. FORM 3051 (UNBOUND), R.T.A. FORM 
7. ALL BASECOURSE MATERIAL SHALL BE IGNEOUS ROCK QUARRIED 

BE BACKFILLED WITH SAND TO 300mm ABOVE PIPE. WHERE PIPE IS

4. SEWER, POTABLE WATER AND RECYCLED WATERMAINS BACKFILL TO

6. ASPHALTIC CONCRETE SHALL CONFORM TO R.T.A. SPECIFICATION R116.

CONCRETE OR UNIT PAVEMENTS.
5. PROVIDE 10mm WIDE EXPANSION JOINTS BETWEEN BUILDINGS AND ALL

DENSITY AS THE ADJACENT MATERIAL.
3. ALL TRENCH BACKFILL MATERIAL SHALL BE COMPACTED TO THE SAME

2. MAKE SMOOTH CONNECTION WITH EXISTING WORKS.

REPORTED TO HYDER CONSULTING.
SITE PRIOR TO COMMENCEMENT OF WORK. ANY DISCREPANCIES TO BE 

1. CONTRACTOR MUST VERIFY ALL DIMENSIONS AND EXISTING LEVELS ON 

SITEWORKS NOTES

11. WHERE NOTED ON THE DRAWINGS THAT WORKS ARE TO BE CARRIED
   BY OTHERS, (eg. ADJUSTMENT OF SERVICES), THE CONTRACTOR 
   SHALL BE RESPONSIBLE FOR THE CO-ORDINATION OF THESE WORKS.

3052 (BOUND) COMPACTED TO MINIMUM 98% MODIFIED DENSITY IN 

8.  ALL SUB-BASE COURSE MATERIAL SHALL BE IGNEOUS ROCK QUARRIED 
MATERIAL TO COMPLY WITH R.T.A. FORM 3051, 3051.1 AND COMPACTED 

FREQUENCY OF COMPACTION TESTING SHALL NOT BE LESS THAN 1 
TEST PER 50m OF BASECOURSE MATERIAL PLACED.3

UNDER PAVEMENTS BACKFILL REMAINDER OF TRENCH TO UNDERSIDE

COMPACTED IN 150mm LAYERS TO MINIMUM 98% MODIFIED MAXIMUM 
DRY DENSITY IN ACCORDANCE WITH AS 1289 5.2.1. 

OF PAVEMENT WITH SAND OR APPROVED GRANULAR MATERIAL 

FREQUENCY OF COMPACTION TESTING SHALL NOT BE LESS THAN 1 
3TEST PER 50m OF SUB-BASE COURSE MATERIAL PLACED.

TO MINIMUM 98% MODIFIED DENSITY IN ACCORDANCE WITH A.S 1289 5.2.1 

SHALL BE CLEARLY INDICATED IN THEIR TENDER AND THE PRICE
DIFFERENCE BETWEEN AN IGNEOUS PRODUCT AND A RECYCLED 

10. SHOULD THE CONTRACTOR WISH TO USE A RECYCLED PRODUCT THIS 

SUBJECT TO MATERIAL SAMPLES AND APPROPRIATE CERTIFICATIONS 
COMPLYING WITH R.T.A. FORM 3051 AND 3051.1 WILL BE CONSIDERED. 
MATERIAL IN (9) A CERTIFIED RECYCLED CONCRETE MATERIAL 

9.  AS AN ALTERNATIVE TO THE USE OF IGNEOUS ROCK AS A SUB-BASE 

BEING PROVIDED TO THE SATISFACTION OF HYDER CONSULTING AND

(OR A DENSITY INDEX OF NOT LESS THAN 70)

ACCORDANCE WITH AS 1289 5.2.1

PRODUCT SHALL BE CLEARLY INDICATED.

TELSTRA - DUTY OF CARE NOTE
TELSTRA'S PLANS SHOW ONLY THE PRESENCE OF CABLES AND PLANT. 
THEY ONLY SHOW THEIR POSITION RELATIVE TO ROAD BOUNDARIES, 
PROPERTY FENCES ETC. AT THE TIME OF INSTALLATION AND TELSTRA 
DOES NOT WARRANT OR HOLD OUT THAT SUCH PLANS ARE ACCURATE 
THEREAFTER DUE TO CHANGES THAT MAY OCCUR OVER TIME.
DO NOT ASSUME DEPTH OR ALIGNMENT OF CABLES OR PLANT AS THESE 
VARY SIGNIFICANTLY.
THE CONTRACTOR HAS A DUTY OF CARE WHEN EXCAVATING NEAR 
TELSTRA CABLES  AND PLANT. BEFORE USING MACHINE EXCAVATORS 
TELSTRA PLANT MUST FIRST BE PHYSICALLY EXPOSED BY SOFT DIG
POTHOLING TO IDENTIFY IT'S LOCATION TELSTRA WILL SEEK 
COMPENSATION FOR DAMAGES CAUSED TO IT'S PROPERTY  AND LOSSES 
CAUSED TO TELSTRA AND IT'S CUSTOMERS.

PROPOSED SERVICES NOTES

1.  THIS DRAWING IS TO BE READ IN CONJUNCTION WITH:- SERVICE
   AUTHORITY DRAWINGS AND SPECIFICATIONS

3.  THE CIVIL CONTRACTOR (TRENCH PROVIDER) IS TO ARRANGE ON SITE 
MEETING WITH ALL SERVICE AUTHORITIES PRIOR TO THE INSTALLATION 

4.  THE CIVIL CONTRACTOR TO CO-ORDINATE INSTALLATION OF ELECTRICITY, 

5.  ELECTRICITY, GAS AND TELECOMMUNICATION SERVICES ARE TO BE LAID 
FOLLOWING THE INSTALLATION OF STORMWATER, SEWER AND WATER 

6.  ALL UTILITY AUTHORITY REPRESENTATIVES TO INSPECT ROAD CROSSINGS

7.  ALL ELECTRICAL ROAD CROSSINGS TO BE CLASS 6 (ORANGE) uPVC

8.  ALL GAS ROAD CROSSINGS TO BE uPVC GREY SEWER GRADE CONDUITS.

10.  ALL STREET POLES TO BE POSITIONED 350mm FROM BOUNDARY TO
CENTRELINE OF POLE. CONTRACTOR TO ALLOW TO EXCAVATE AND 

CONDUIT ROAD CROSSING
THE CIVIL CONTRACTOR SHALL ALLOW IN THEIR PRICE FOR CONDUIT 
CROSSINGS UNDER THE PROPOSED ROADS AS SHOWN ON THE 

GAS AND TELECOMMUNICATION SERVICES.

PRIOR TO SEALING.

FOOTPATH. CONTACT SUPERINTENDENT SHOULD DIFFICULTIES ARISE.

11.  WHERE FOOTPATHS ARE TO BE CONSTRUCTED, ALL SERVICE PIT COVERS

12.  ELECTRICITY CONDUITS ARE SHOWN FOR CLARITY HOWEVER, CABLES MAY 
BE DIRECTLY BURIED. APPROVAL BY ENERGY AUSTRALIA REQUIRED.

"SERVICES PLAN".

BACKFILL  TRENCH GENERALLY IN ACCORDANCE WITH NOTE 2.

OF CONDUITS.

SERVICES AND KERB AND GUTTER.

CONDUITS.

WITH THE REQUIREMENTS OF AS 3500 3.1 (1998) AND AS/NZS 3500 3.2 

(OR A DENSITY INDEX OF NOT LESS THAN 70)

FOR FURTHER DIRECTIONS.

(1998).

8. GRATES AND COVERS SHALL CONFORM TO BCC REQUIREMENTS AND AS3996

(A) AVERAGE RECURRENCE INTERVAL:
1. STORMWATER DESIGN CRITERIA:

SHOWN ARE NOT TO BE REDUCED WITHOUT APPROVAL.

HYDER CONSULTING.

STORMWATER DRAINAGE NOTES

2. PIPES 375 DIA. AND LARGER TO BE REINFORCED CONCRETE CLASS '2'
APPROVED SPIGOT AND SOCKET WITH RUBBER RING JOINTS. U.N.O.

AS 3725 (1989) IN ALL CASES BACKFILL TRENCH WITH SAND TO 300mm 
3. PIPES TO BE INSTALLED TO TYPE HS1 SUPPORT IN ACCORDANCE WITH 

ABOVE PIPE. WHERE PIPE IS UNDER PAVEMENTS BACKFILL REMAINDER OF 
TRENCH TO UNDERSIDE OF PAVEMENT WITH SAND OR APPROVED 
GRANULAR MATERIAL COMPACTED IN 150mm LAYERS TO MINIMUM 98% 

5. PRECAST PITS MAY BE USED SUBJECT TO APPROVAL BY

6. WHERE SUBSOIL DRAINS PASS UNDER FLOOR SLABS AND VEHICULAR
PAVEMENTS, UNSLOTTED uPVC SEWER GRADE PIPE IS TO BE USED.

7. CARE IS TO BE TAKEN WITH LEVELS OF STORMWATER LINES. GRADES 

5 YEARS ARI

9. AT ALL TIMES DURING CONSTRUCTION OF STORMWATER PITS, ADEQUATE
SAFETY PROCEDURES SHALL BE TAKEN TO ENSURE AGAINST THE 
POSSIBILITY OF PERSONNEL FALLING DOWN PITS.

MODIFIED. MAXIMUM DRY DENSITY IN ACCORDANCE WITH AS 1289 5.2.1.

MINOR STORM EVENT

10. ALL EXISTING STORMWATER DRAINAGE LINES AND PITS THAT ARE TO 
REMAIN ARE TO BE INSPECTED AND CLEANED. DURING THIS PROCESS 
ANY PART OF THE STORMWATER DRAINAGE SYSTEM THAT WARRANTS 
REPAIR SHALL BE REPORTED TO THE SUPERINTENDENT/ENGINEER 

 4. ALL INTERNAL WORKS WITHIN PROPERTY BOUNDARIES ARE TO COMPLY

11. CCTV ALL PIPES AFTER CONSTRUCTION AND PRIOR TO PRACTICAL

12. PIPES ARE DESIGNED FOR OPERATIONAL TRAFFIC LOADS ONLY. 
APPROPRIATE MEASURES SHOULD BE TAKEN TO PROTECT PIPES DURING 

COMPLETION.

100 YEARS ARI MAJOR STORM EVENT

ROAD DRAINAGE

5 YEARS ARI STORM EVENT
INTER ALLOTMENT DRAINAGE

2.  THE CONTRACTOR SHALL ATTEND, MANAGE & SUPERVISE THE PROVISION
OF PUBLIC UTILITY SERVICES TO THE WORKS GENERALLY AS INDICATED 
ON THE SERVICES PLANS, NOTING THAT PRIOR & DURING  CONSTRUCTION 
THE PUBLIC UTILITY AUTHORITIES WILL FINALISE THEIR  DOCUMENTATION 
TO CONSTRUCTION ISSUE STANDARD. THE FOLLOWING  GENERAL 
ARRANGEMENTS SHALL APPLY IN RESPECT OF EACH PUBLIC UTILITY
SERVICE.

13.  SERVICES MARKERS ARE TO BE PLACED ON THE KERB & GUTTER AT ALL
ROAD CROSSING POINTS, ON BOTH SIDES OF THE ROAD.

14.  ALL SERVICE PIT COVERS TO BE INSTALLED FLUSH WITH PROPOSED
VERGE LEVELS AND GRADES.

CONSTRUCTION.

12. ALL FOOT PATHS AND CYLCEWAYS TO BE IN ACCORDANCE WITH
   RVC STD DRAWING R-07

TRAFFIC CONTROL NOTES
1. A TRAFFIC CONTROL PLAN IS TO BE PREPARED AND LODGED WITH 

COUNCIL BY THE CONTRACTOR PRIOR TO COMMENCEMENT OF CONSTRUCTION

STRUCTURAL INSPECTIONS
1. STRUCTURAL INSPECTIONS ARE REQUIRED FOR STRUCTURES WHERE
NOTED ON PLANS OR REQUIRED BY COUNCIL.

2. 48 HOURS NOTICE IS REQUIRED FOR ALL INSPECTIONS.

AND MARKERS ARE TO BE LAID WHOLLY WITHIN THE CONCRETE

ALL OTHER SERVICE TRENCHES UNDER VEHICULAR PAVEMENTS SHALL

BE IN ACCORDANCE WITH WSA03-2002-2.2, WAT-1201, WAT-1202,
WAT-1203 AND WAT-1204-V.

BULK EARTHWORKS NOTES 

TONNE (MIN) DEADWEIGHT SMOOTH DRUM VIBRATORY ROLLER
5. BEFORE PLACING FILL, PROOF ROLL EXPOSED SUBGRADE WITH AN 

   LANDSCAPED AREAS UNLESS NOTED OTHERWISE
   CARPARKS 

   ON GROUND 

   LOCATION                              MINIMUM DRY DENSITY

4. COMPACT FILL AREAS AND SUBGRADE TO NOT LESS THAN:

PLACEMENT MOISTURE CONTENT OF THE MATERIAL IS +/- 2% OF THE 
3. EXCAVATED MATERIAL TO BE USED AS STRUCTURAL FILL PROVIDED THE

TO DETECT THEN REMOVE SOFT SPOTS (AREAS WITH MORE THAN 2mm 

   UNDER BUILDING SLABS

   UNDER ROADS, FOOTWAYS AND

OPTIMUM MOISTURE CONTENT.

1. ORIGIN OF LEVELS: REFER SURVEY NOTES

   -------------------------------------------------

   -------------------------------------------------

   -------------------------------------------------

                                            (AS 1289 E 5.1.1.)

6. FREQUENCY OF COMPACTION TESTING SHALL BE NOT LESS THAN :-

   CONSTRUCTION AREA AND REMOVE FROM SITE OR STOCK PILE AS

ENGINEER AND APPROVAL GIVEN IN WRITING THAT FILLING CAN PROCEED.

8. NO FILLING SHALL TAKE PLACE TO EXPOSED SUBGRADE UNTIL THE AREA
HAS BEEN PROOF ROLLED IN THE PRESENCE OF THE GEOTECHNICAL 

95% STD

98% STD
95% STD

2. STRIP ALL TOPSOIL/ORGANIC MATERIAL (50mm NOMINAL) FROM 

12

(B)  3 TESTS PER LAYER

MOVEMENT UNDER ROLLER). 

(1996).

9. WHERE GROUNDWATER DISCHARGE OCCURS IN BULK EXCAVATIONS 
OR CUT FACES, SUBSOIL DRAINAGE SHALL BE INSTALLED IN 
ACCORDANCE WITH THE SITE SUPERINTENDENT / GEOTECH
INSTRUCTIONS TO DIRECT DISCHARGE WATER TO THE NEAREST 
STORMWATER / SEDIMENTATION CONTROL DEVICE. THE SUBSOIL 
DRAINAGE MUST BE INSTALLED AS SOON AS PRACTICALLY POSSIBLE 
AFTER EXCAVATION. SUBSOIL DRAINAGE SHALL ALSO BE INSTALLED

    AT LOW POINTS IN THE FINISHED EARTHWORK PROFILE IN ACCORDANCE
WITH THE SITE SUPERINTENDENT / GEOTECH'S INSTRUCTIONS.

10. ENSURE TEMPORARY DIVERSION CHANNELS ARE CONSTRUCTED 
AROUND STOCKPILED MATERIALS AND DISTURBED AREAS 
GENERALLY AS DETAILED.

11. THE CONTRACTOR SHALL ALLOW FOR AND COORDINATE ALL 
MONITORING AND MAINTENANCE REQUIREMENTS IN RELATION TO SOIL 
AND GROUNDWATER CONDITIONS DURING CONSTRUCTION.

   DIRECTED BY SUPERINTENDENT.

SUBSOIL DRAINAGE NOTES:
1. SUBSOILS DRAINAGE TO BE IN ACCORDANCE WITH RVC COUNCIL

SPECIFICATIONS.
2. SUBSOIL DRAINAGE LINES TO BE CONSTRUCTED UNDER ALL KERB AND

GUTTER EXCEPT WHERE LONGITUDINAL ROAD DRAINAGE IS PROVIDED.
3. CLEANOUT TO BE PROVIDED IN ACCORDANCE WITH RCV COUNCIL

SPECIFICATIONS.
4. EXTRA SUBSOIL DRAINS ARE TO BE PROVIDED WHERE SHOWN ON THE SITE

WORKS AND DRAINAGE PLAN.
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(A)  1 TEST PER 200m3 OF FILL PLACED PER 200 LAYER OF FILL.

(C)  1 TEST PER 1000m2 OF EXPOSED SUBGRADE
TESTING SHALL BE "LEVEL 1" TESTING IN ACCORDANCE WITH AS 3798

7. FILLING TO BE PLACED AND COMPACTED IN MAXIMUM 250mm LAYERS
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GENERAL
1. IT IS THE CONTRACTORS RESPONSIBILITY TO ENSURE INSPECTION, MAINTENANCE AND TESTING OF ALL DRAINAGE,

EROSION AND SEDIMENT CONTROL MEASURES ARE UNDERTAKEN ON SITE.

2. ALL DRAINAGE, EROSION AND SEDIMENT CONTROL MEASURES MUST BE APPLIED AND MAINTAINED IN ACCORDANCE
WITH THE LATEST INTERNATIONAL EROSION CONTROL ASSOCIATION (IECA) AUSTRALASIA BEST PRACTICE EROSION
AND SEDIMENT CONTROL (BPESC) DOCUMENT.

3. REFER TO APPROVED PLANS FOR LOCATION, EXTENT, AND CONSTRUCTION DETAILS.  IF THERE ARE QUESTIONS OR
PROBLEMS WITH THE LOCATION, EXTENT, OR METHOD OF INSTALLATION, CONTACT THE ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

4. ADDITIONAL EROSION AND SEDIMENT CONTROL MEASURES MUST BE IMPLEMENTED AND A REVISED EROSION AND
SEDIMENT CONTROL PLAN (ESCP) MUST BE SUBMITTED FOR APPROVAL IN THE EVENT THAT SITE CONDITIONS
CHANGE SIGNIFICANTLY FROM THOSE CONSIDERED WITHIN THIS ESCP.

5. IN CIRCUMSTANCES WHERE IT IS CONSIDERED NECESSARY TO PREPARE AN AMENDED EROSION AND SEDIMENT
CONTROL PLAN (ESCP), AND WHERE THE DELIVERY OF SUCH AN AMENDED ESCP IS NOT IMMINENT, THEN ALL
NECESSARY NEW OR MODIFIED EROSION AND SEDIMENT CONTROL WORKS MUST BE IN ACCORDANCE WITH THE
LATEST VERSION OF THE IECA BPESC DOCUMENT.  UPON APPROVAL OF THE AMENDED ESCP, ALL WORKS MUST BE
IMPLEMENTED IN ACCORDANCE WITH THE AMENDED PLAN.

6. WHERE THERE IS A HIGH PROBABILITY THAT SERIOUS OR MATERIAL ENVIRONMENTAL HARM MAY OCCUR AS A RESULT
OF SEDIMENT LEAVING THE SITE, APPROPRIATE ADDITIONAL EROSION AND SEDIMENT CONTROL MEASURES MUST BE
IMPLEMENTED SUCH THAT ALL REASONABLE AND PRACTICABLE MEASURES ARE BEING TAKEN TO PREVENT OR
MINIMISE SUCH HARM.  ONLY THOSE WORKS NECESSARY TO MINIMISE OR PREVENT ENVIRONMENTAL HARM SHALL BE
CONDUCTED ON-SITE PRIOR TO APPROVAL OF THE AMENDED EROSION AND SEDIMENT CONTROL PLAN (ESCP).

7. AT ALL TIMES THE CONTRACTOR SHALL MONITOR THE PREVAILING WEATHER CONDITIONS AND PROTECT ANY
DOWNSTREAM CONSTRUCTION OR RECEIVING ENVIRONMENTS.

8. WORKS SHALL BE COMPLETED ON SITE GENERALLY IN ACCORDANCE WITH THE FOLLOWING SCHEDULE:
(i) PRE CONSTRUCTION - CONSTRUCT SILT FENCES PRIOR TO PRE-START MEETING, WHICH WILL PROTECT EXISTING

DOWNSTREAM PROPERTIES, PARKS OR ROAD RESERVES FROM SEDIMENTATION AND EROSION.

(ii) CLEARING AND BULK EARTHWORKS - CONSTRUCT AND MAINTAIN SILT FENCES WHICH CONTROL SEDIMENTATION
AND EROSION DURING CLEARING AND BULK EARTHWORKS. ALL DISTURBED AREAS TO BE EITHER GRASS SEEDED
OR TURFED, AS SPECIFIED, AS SOON AS POSSIBLE OR WITHIN 7 DAYS OF FINAL TRIMMING OF EARTHWORKS.

(iii) MAINTENANCE PERIOD - CONSTRUCT AND MAINTAIN SILT MANAGEMENT CONTROLS WHICH CONTROL
SEDIMENTATION AND EROSION PRIOR TO THE ESTABLISHMENT OF GRASS COVER AND REHABILITATION. PROVIDE
GRASS FILTER STRIPS IN LOCATIONS AS SHOWN ON EROSION AND SEDIMENT CONTROL PLANS.

9. EROSION AND SEDIMENT CONTROL PROTECTION MEASURES SHALL BE MAINTAINED BY THE CONTRACTOR
THROUGHOUT THE CONTRACT.

RECOMMENDED IMPLEMENTATION SEQUENCE
1 ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE INSTALLED AND FUNCTIONAL PRIOR TO WORKS

COMMENCING AND IN THE FOLLOWING SEQUENCE:

a. CONSTRUCT TEMPORARY STABILISED SITE ACCESS

b. PROVIDE INLET PROTECTION TO STORMWATER INLETS AND GULLIES ON ALL ROADS ADJOIN THE SITE.

c. CONSTRUCT BARRIER FENCING AROUND RESTRICTED 'NO-GO' ZONES OF THE RETAINED VEGETATION AND
AREAS NOT TO BE DISTURBED AND AREAS WHICH REMAIN UN-WORKED.

d. INSTALL ALL TEMPORARY SEDIMENT FENCES

e. CONSTRUCT DIVERSION BANKS AS NECESSARY (PARALLEL TO CONTOURS) TO DIVERT RUNOFF FROM
DISTURBED AREAS INTO THE SEDIMENT PONDS/BASINS

f. WORK AREAS TO BE DELINEATED BY BARRIER FENCING AND DIVERSION CHANNEL UPSLOPE AND SEDIMENT
FENCING DOWNSLOPE.

g. MAINTAIN EXISTING SEDIMENT PONDS/BASINS AS LONG AS PRACTICALLY POSSIBLE

h. STABILISE ALL DISTURBED AREAS ASAP AND PROGRESSIVELY AS WORKS ARE COMPLETED.

i. TEMPORARY STABILISATION TO BE DONE USING MULCHING, HYDROMULCHING, HYDROSEEDING OR DIRECT
SEEDING TO GIVE A 70% COVERAGE OF GROUND SURFACE WITHIN 14 DAYS OF WORKS COMPLETING (EVEN IF
WORKS MAY CONTINUE LATER)

2 EROSION AND SEDIMENT CONTROL PROTECTION MEASURES MAY NEED TO BE REVISED AND UPDATED TO REFLECT
THE SITE CONDITIONS AND PROGRESSION OF THE WORKS, I.E. MEASURES INCLUDING SEDIMENT FENCES SHOULD BE
MOVED AND REINSTATED AS WORKS PROGRESS.

SITE MANAGEMENT
1. ALL OFFICE FACILITIES AND OPERATIONAL ACTIVITIES MUST BE LOCATED SUCH THAT ANY LIQUID EFFLUENT (E.G.

PROCESS WATER, WASH-DOWN WATER, EFFLUENT FROM EQUIPMENT CLEANING, OR PLANT WATERING), CAN BE
TOTALLY CONTAINED AND TREATED WITHIN THE SITE.

2. THE CONSTRUCTION SCHEDULE MUST AIM TO MINIMISE THE DURATION THAT ANY AND ALL AREAS OF SOIL ARE
EXPOSED TO THE EROSIVE EFFECTS OF WIND, RAIN AND SURFACE WATER.

3. LAND-DISTURBING ACTIVITIES MUST BE UNDERTAKEN IN ACCORDANCE WITH THE ESCP AND ASSOCIATED
DEVELOPMENT CONDITIONS.

4. LAND-DISTURBING ACTIVITIES MUST BE UNDERTAKEN IN SUCH A MANNER THAT ALLOWS ALL REASONABLE AND
PRACTICABLE MEASURES TO BE UNDERTAKEN TO:
(i) ALLOW STORMWATER TO PASS THROUGH THE SITE IN A CONTROLLED MANNER AND AT NON-EROSIVE FLOW

VELOCITIES UP TO THE SPECIFIED DESIGN STORM DISCHARGE;

(ii) MINIMISE SOIL EROSION RESULTING FROM RAIN, WATER FLOW AND/OR WIND;

(iii) MINIMISE ADVERSE EFFECTS OF SEDIMENT RUNOFF, INCLUDING SAFETY ISSUES;

(iv) PREVENT, OR AT LEAST MINIMISE, ENVIRONMENTAL HARM RESULTING FROM WORK-RELATED SOIL EROSION AND
SEDIMENT RUNOFF;

(v) ENSURE THAT THE VALUE AND USE OF LAND/PROPERTIES ADJACENT TO THE DEVELOPMENT (INCLUDING ROADS)
ARE NOT DIMINISHED AS A RESULT OF THE ADOPTED ESC MEASURES.

5. ALL EROSION AND SEDIMENT CONTROL MEASURES MUST CONFORM TO THE STANDARDS AND SPECIFICATIONS
CONTAINED IN:
(i) THE DEVELOPMENT APPROVAL CONDITION ISSUED BY THE RELEVANT REGULATORY AUTHORITY; AND

(ii) THE APPROVED ESCP AND SUPPORTING DOCUMENTATION; OR

(iii) THE LATEST VERSION OF THE IECA BPESC DOCUMENT, IF THE STANDARDS AND SPECIFICATIONS ARE NOT
CONTAINED IN THE APPROVED ESCP.

6. ANY WORKS THAT MAY CAUSE SIGNIFICANT SOIL DISTURBANCE AND ARE ANCILLARY TO ANY ACTIVITY FOR WHICH
REGULATORY BODY APPROVAL IS REQUIRED, MUST NOT COMMENCE BEFORE THE ISSUE OF THAT APPROVAL.

7. ADDITIONAL AND/OR ALTERNATIVE ESC MEASURES MUST BE IMPLEMENTED IN THE EVENT THAT SITE INSPECTIONS,
THE SITE'S MONITORING AND MAINTENANCE PROGRAM, OR THE REGULATORY AUTHORITY, IDENTIFIES THAT
UNACCEPTABLE OFF-SITE SEDIMENTATION IS OCCURRING AS A RESULT OF THE WORK ACTIVITIES.

8. LAND-DISTURBING ACTIVITIES MUST NOT CAUSE UNNECESSARY SOIL DISTURBANCE IF AN ALTERNATIVE
CONSTRUCTION PROCESS IS AVAILABLE THAT ACHIEVES THE SAME OR EQUIVALENT OUTCOMES AT AN EQUIVALENT
COST.

9. SEDIMENT (INCLUDING CLAY, SILT, SAND, GRAVEL, SOIL, MUD, CEMENT AND CERAMIC WASTE) DEPOSITED OFF THE
SITE AS A DIRECT RESULT OF AN ON-SITE ACTIVITY, MUST BE COLLECTED AND THE AREA APPROPRIATELY
CLEANED/REHABILITATED AS SOON AS REASONABLE AND PRACTICABLE, AND IN A MANNER THAT GIVES APPROPRIATE
CONSIDERATION TO THE SAFETY AND ENVIRONMENTAL RISKS ASSOCIATED WITH THE SEDIMENT DEPOSITION.

10. WHEREVER REASONABLE AND PRACTICABLE, BRICK, TILE AND MASONRY CUTTING MUST BE CARRIED OUT ON A
PERVIOUS SURFACE, SUCH AS GRASS, OR OPEN SOIL, OR IN SUCH A MANNER THAT ALL SEDIMENT-LADEN RUNOFF IS
PREVENTED FROM DISCHARGING INTO A GUTTER, DRAIN, OR WATER BODY.

11. ADEQUATE WASTE COLLECTION BINS MUST BE PROVIDED ON-SITE AND MAINTAINED SUCH THAT POTENTIAL AND
ACTUAL ENVIRONMENTAL HARM RESULTING FROM SUCH MATERIAL WASTE IS MINIMISED.

12. CONCRETE WASTE AND CHEMICAL PRODUCTS, INCLUDING PETROLEUM AND OIL-BASED PRODUCTS, MUST BE
PREVENTED FROM ENTERING AN INTERNAL WATER BODY, OR AN EXTERNAL DRAIN, STORMWATER SYSTEM, OR
WATER BODY.

13. ALL FLAMMABLE AND COMBUSTIBLE LIQUIDS, INCLUDING ALL LIQUID CHEMICALS IF SUCH CHEMICALS COULD
POTENTIALLY BE WASHED OR DISCHARGED FROM THE SITE, ARE STORED AND HANDLED ON-SITE IN ACCORDANCE
WITH RELEVANT STANDARDS SUCH AS AS1940 THE STORAGE AND HANDLING OF FLAMMABLE AND COMBUSTIBLE
LIQUIDS.

14. TRENCHES NOT LOCATED WITHIN ROADWAYS MUST BE BACKFILLED, CAPPED WITH TOPSOIL, AND COMPACTED TO A
LEVEL AT LEAST 75mm ABOVE ADJOINING GROUND LEVEL AND APPROPRIATELY STABILISED.

15. ALL STORMWATER, SEWER LINE AND OTHER SERVICE TRENCHES, NOT LOCATED WITHIN ROADWAYS, MUST BE
MULCHED AND SEEDED, OR OTHERWISE APPROPRIATELY STABILISED WITHIN 7 DAYS AFTER BACKFILL.

16. NO MORE THAN 150m OF A STORMWATER, SEWER LINE OR OTHER SERVICE TRENCH MUST TO BE OPEN AT ANY ONE
TIME.

17. SITE SPOIL MUST BE LAWFULLY DISPOSED OF IN A MANNER THAT DOES NOT RESULT IN ONGOING SOIL EROSION OR
ENVIRONMENTAL HARM.

18. ALL FILL MATERIAL PLACED ON SITE MUST COMPRISE ONLY NATURAL EARTH AND ROCK, AND IS TO BE FREE OF
CONTAMINANTS, BE FREE DRAINING, AND BE COMPACTED IN LAYERS NOT EXCEEDING 300mm TO 95% STANDARD
RELATIVE DRY DENSITY IN ACCORDANCE WITH AS1289.

19. FOOT AND VEHICULAR TRAFFIC WILL BE RESTRICTED IN RECENTLY STABILISED AREAS INCLUDING THOSE
HYDROSEEDED, TURFED OR GRASS SEEDED.

20. TEMPORARY SITE STABILISATION PROCEDURES MUST COMMENCE AT LEAST 30 DAYS PRIOR TO THE NOMINATED SITE
SHUTDOWN DATE.  AT LEAST 70% STABLE COVER OF ALL UNSTABLE AND/OR DISTURBED SOIL SURFACES MUST BE
ACHIEVED PRIOR TO SHUTDOWN. THE STABILISATION WORKS MUST NOT RELY UPON THE LONGEVITY OF
NON-VEGETATED EROSION CONTROL BLANKETS, OR TEMPORARY SOIL BINDERS.

21. IF BIO-RETENTION FILTER MEDIA IS INSTALLED PRIOR TO 80% OF THE UPSTREAM CATCHMENT BEING FULLY
DEVELOPED, THE FILTER MEDIA SHALL BE PROTECTED WITH A LAYER OF GEOFABRIC WITH TURF ON TOP.

LAND CLEARING
1. LAND CLEARING MUST BE DELAYED AS LONG AS PRACTICABLE AND MUST BE UNDERTAKEN IN CONJUNCTION WITH

DEVELOPMENT OF EACH STAGE OF WORKS, UNLESS OTHERWISE APPROVED BY SUPERINTENDENT.

2. ALL REASONABLE AND PRACTICABLE EFFORTS MUST BE TAKEN TO DELAY THE REMOVAL OF, OR DISTURBANCE TO,
EXISTING GROUND COVER (ORGANIC OR INORGANIC) PRIOR TO LAND-DISTURBING ACTIVITIES.

6. BULK TREE CLEARING MUST OCCUR IN A MANNER THAT MINIMISES DISTURBANCE TO EXISTING GROUND COVER
(ORGANIC OR INORGANIC).

7. BULK TREE CLEARING AND GRUBBING OF THE SITE MUST BE IMMEDIATELY FOLLOWED BY SPECIFIED TEMPORARY
STABILISATION MEASURES (E.G. TEMPORARY GRASSING, OR MULCHING) PRIOR TO COMMENCEMENT OF EACH STAGE
OF CONSTRUCTION WORKS.

8. DISTURBANCE TO NATURAL WATERCOURSES (INCLUDING BED AND BANKS) AND THEIR ASSOCIATED RIPARIAN ZONES
MUST BE LIMITED TO THE MINIMUM PRACTICABLE.

9. NO LAND CLEARING SHALL BE UNDERTAKEN UNLESS PRECEDED BY THE INSTALLATION OF ADEQUATE DRAINAGE AND
SEDIMENT CONTROL MEASURES, UNLESS SUCH CLEARING IS REQUIRED FOR THE PURPOSE OF INSTALLING SUCH
MEASURES, IN WHICH CASE, ONLY THE MINIMUM CLEARING REQUIRED TO INSTALL SUCH MEASURES SHALL OCCUR.

10. LAND CLEARING MUST BE LIMITED TO 5M FROM THE EDGE OF PROPOSED CONSTRUCTED WORKS, 2M OF ESSENTIAL
CONSTRUCTION TRAFFIC ROUTES, AND A TOTAL OF 10M WIDTH FOR CONSTRUCTION ACCESS, UNLESS OTHERWISE
APPROVED BY SUPERINTENDENT.

11. PRIOR TO LAND CLEARING, AREAS OF PROTECTED VEGETATION, AND SIGNIFICANT AREAS OF RETAINED VEGETATION
MUST BE CLEARLY IDENTIFIED (E.G. WITH HIGH-VISIBILITY TAPE, OR LIGHT FENCING) FOR THE PURPOSES OF
MINIMISING THE RISK OF UNNECESSARY LAND CLEARING.

12. ALL REASONABLE AND PRACTICABLE MEASURES MUST BE TAKEN TO MINIMISE THE REMOVAL OF, OR DISTURBANCE
TO, THOSE TREES, SHRUBS AND GROUND COVERS (ORGANIC OR INORGANIC) THAT ARE INTENDED TO BE RETAINED.

13. ALL LAND CLEARING MUST BE IN ACCORDANCE WITH THE FEDERAL, STATE AND LOCAL GOVERNMENT VEGETATION
PROTECTION/PRESERVATION REQUIREMENTS AND/OR POLICIES.

14. LAND CLEARING IS LIMITED TO THE MINIMUM PRACTICABLE DURING THOSE PERIODS WHEN SOIL EROSION DUE TO
WIND, RAIN OR SURFACE WATER IS POSSIBLE.

15. LAND CLEARING MUST NOT EXTEND BEYOND THAT NECESSARY TO PROVIDE UP TO EIGHT (8) WEEKS OF SITE
ACTIVITY DURING THOSE MONTHS WHEN THE ACTUAL OR AVERAGE RAINFALL IS LESS THAN 45mm, SIX (6) IF BETWEEN
45 AND 100mm, FOUR (4) WEEKS IF BETWEEN 100 AND 225mm, AND TWO (2) WEEKS IF GREATER THAN 225mm.

16. NATIVE SITE VEGETATION REQUIRED AND APPROVED FOR CLEARING SHOULD BE MULCHED AND STOCKPILED FOR
LATER USE IN LANDSCAPING, STABILISATION AND/OR SITE REHABILITATION WORKS.

SITE ACCESS
1. PRIOR TO THE COMMENCEMENT OF SITE WORKS, THE LOCATION OF THE SITE ACCESS POINT(S) MUST BE VERIFIED

WITH THE RELEVANT REGULATORY AUTHORITY.

2. SITE ACCESS MUST BE RESTRICTED TO THE MINIMUM PRACTICAL NUMBER OF LOCATIONS.

3. SITE EXIT POINTS MUST BE APPROPRIATELY MANAGED TO MINIMISE THE RISK OF SEDIMENT BEING TRACKED ONTO
SEALED, PUBLIC ROADWAYS.

5. INSTALL SEDIMENT FENCING AND/OR BARRIER FENCING TO CONFINE INGRESS TO AND EGRESS FROM THE SITE TO
STABILISED ACCESS POINTS ONLY.

4. STORMWATER RUNOFF FROM ACCESS ROADS AND STABILISED ENTRY/EXIT POINTS MUST DRAIN TO AN APPROPRIATE
SEDIMENT CONTROL DEVICE.

CONSTRUCTION EXIT - ROCK PAD
MATERIALS:

1. ROCK: WELL GRADED, HARD, ANGULAR, EROSION RESISTANT ROCK, NOMINAL DIAMETER OF 50 TO 75mm (SMALL
DISTURBANCES) OR 100 TO 150mm (LARGE DISTURBANCES). ALL REASONABLE MEASURES MUST BE TAKEN TO OBTAIN
ROCK OF NEAR UNIFORM SIZE.

2. FOOTPATH STABILISING AGGREGATE: 25 TO 50mm GRAVEL OR AGGREGATE.

3. GEOTEXTILE FABRIC: HEAVY-DUTY, NEEDLE -PUNCHED, NON-WOVEN FILTER CLOTH ('BIDIM' A24 OR EQUIVALENT).

INSTALLATION:
1. CLEAR THE LOCATION OF THE ROCK PAD, REMOVING STUMPS, ROOTS AND OTHER VEGETATION TO PROVIDE A FIRM

FOUNDATION SO THAT THE ROCK IS NOT PRESSED INTO SOFT GROUND. CLEAR SUFFICIENT WIDTH TO ALLOW
PASSAGE OF LARGE VEHICLES, BUT CLEAR ONLY THAT NECESSARY FOR THE EXIT. DO NOT CLEAR ADJACENT AREAS
UNTIL THE REQUIRED EROSION AND SEDIMENT CONTROL DEVICES ARE IN PLACE.

2. IF THE EXPOSED SOIL IS SOFT, PLASTIC OR CLAYEY, PLACE A SUB-BASE OF CRUSHED ROCK OR A LAYER OF
HEAVY-DUTY FILTER CLOTH TO PROVIDE A FIRM FOUNDATION.

3. PLACE THE ROCK PAD FORMING A MINIMUM 200mm THICK LAYER OF CLEAN, OPEN-VOID ROCK.

4. IF THE ASSOCIATED CONSTRUCTION SITE IS UP-SLOPE OF THE ROCKPAD, THUS CAUSING STORMWATER RUNOFF TO
FLOW TOWARD THE ROCK PAD, THEN FORM A MINIMUM 300mm HIGH FLOW CONTROL BERM ACROSS THE ROCK PAD
TO DIVERT SUCH RUNOFF TO A SUITABLE SEDIMENT TRAP.

5. THE LENGTH OF THE ROCK PAD SHOULD BE AT LEAST 15m WHERE PRACTICABLE, AND AS WIDE AS THE FULL WIDTH
OF THE ENTRY OR EXIT AND AT LEAST 3m. THE ROCK PAD SHOULD COMMENCE AT THE EDGE OF THE OFF-SITE
SEALED ROAD OR PAVEMENT.

6. FLARE THE END THE ROCK PAD WHERE IT MEETS THE PAVEMENT SO THAT THE WHEELS OF TURNING VEHICLES DO
NOT TRAVEL OVER UNPROTECTED SOIL.

7. IF THE FOOTPATH IS OPEN TO PEDESTRIAN MOVEMENT, THEN COVER THE COARSE ROCK WITH FINE AGGREGATE OR
GRAVEL, OR OTHERWISE TAKE WHATEVER MEASURES ARE NEEDED TO MAKE THE AREA SAFE.

SOIL AND STOCKPILE MANAGEMENT
1. TOPSOIL SHALL BE STRIPPED AND STOCKPILED FOR LATER USE ONSITE.

2. ALL REASONABLE AND PRACTICABLE MEASURES MUST BE TAKEN TO OBTAIN THE MAXIMUM BENEFIT FROM EXISTING
TOPSOIL, INCLUDING:
(i) WHERE THE PROPOSED AREA OF SOIL DISTURBANCE DOES NOT EXCEED 2500m², AND THE TOPSOIL DOES NOT

CONTAIN UNDESIRABLE WEED SEED, THE TOP 100mm OF SOIL LOCATED WITHIN AREAS OF PROPOSED SOIL
DISTURBANCE (INCLUDING STOCKPILE AREAS) MUST BE STRIPPED AND STOCKPILED SEPARATELY FROM THE
REMAINING SOIL.

(ii) WHERE THE PROPOSED AREA OF SOIL DISTURBANCE EXCEEDS 2500m², AND THE TOPSOIL DOES NOT CONTAIN
UNDESIRABLE WEED SEED, THE TOP 50mm OF SOIL MUST BE STRIPPED AND STOCKPILED SEPARATELY FROM THE
REMAINING TOPSOIL, AND SPREAD AS A FINAL SURFACE SOIL.

(iii) IN AREAS WHERE THE TOPSOIL CONTAINS UNDESIRABLE WEED SEED, THE AFFECTED SOIL MUST BE SUITABLY
BURIED OR REMOVED FROM THE SITE.

3. STOCKPILES OF ERODABLE MATERIAL THAT HAS THE POTENTIAL TO CAUSE ENVIRONMENTAL HARM IF DISPLACED,
MUST BE:
(i) APPROPRIATELY PROTECTED FROM WIND, RAIN, CONCENTRATED SURFACE FLOW AND EXCESSIVE UP-SLOPE

STORMWATER SURFACE FLOWS.

(ii) LOCATED AT LEAST 2M (PREFERABLY 5M) FROM ANY HAZARDOUS AREA, RETAINED VEGETATION, ROADS AND
CONCENTRATED WATER FLOW.

(iii) LOCATED UP-SLOPE OF AN APPROPRIATE SEDIMENT CONTROL SYSTEM.

(iv) PROVIDED WITH AN APPROPRIATE PROTECTIVE COVER (SYNTHETIC, MULCH OR VEGETATIVE) IF THE MATERIALS
ARE LIKELY TO BE STOCKPILED FOR MORE THAN 28 DAYS.

(v) PROVIDED WITH AN APPROPRIATE PROTECTIVE COVER (SYNTHETIC, MULCH OR VEGETATIVE) IF THE MATERIALS
ARE LIKELY TO BE STOCKPILED FOR MORE THAN 10 DAYS DURING THOSE MONTHS THAT HAVE A HIGH EROSION
RISK.

(vi) PROVIDED WITH AN APPROPRIATE PROTECTIVE COVER (SYNTHETIC, MULCH OR VEGETATIVE) IF THE MATERIALS
ARE LIKELY TO BE STOCKPILED FOR MORE THAN 5 DAYS DURING THOSE MONTHS THAT HAVE AN EXTREME
EROSION RISK.

4. A SUITABLE FLOW DIVERSION SYSTEM MUST BE ESTABLISHED IMMEDIATELY UP-SLOPE OF A STOCKPILE OF
ERODABLE MATERIAL THAT HAS THE POTENTIAL TO CAUSE ENVIRONMENTAL HARM IF DISPLACED, IF THE UP-SLOPE
CATCHMENT AREA DRAINING TO THE STOCKPILE EXCEEDS 1500m².

FILTER SOCKS-CONCENTRATED FLOW
MATERIALS:
1. SOCKS: MINIMUM Ø200mm SYNTHETIC OR BIODEGRADABLE TUBES MANUFACTURED FROM NON-WOVEN OR

COMPOSITE FABRIC SUITABLE FOR THE "FILTRATION" OF COURSE SEDIMENT.

2. FILL MATERIALS: STRAW, CANE MULCH, COMPOSTED MATERIAL (AS4454), COARSE SAND, OR CLEAN AGGREGATE

INSTALLATION:
1. ENSURE THE SOCKS ARE PLACED INDIVIDUALLY OR COLLECTIVELY (AS A SINGLE SEDIMENT TRAP) SUCH THAT:

i) LEAKAGE AROUND OR UNDER THE SOCKS IS MINIMISED;

ii) ADJOINING SOCKS ARE TIGHTLY BUTTED OR OVERLAPPED AT LEAST 450mm.

iii) THE SURFACE AREA OF POTENTIAL WATER PONDING UP-SLOPE OF EACH SEDIMENT TRAP IS
MAXIMISED.

iv) TO THE MAXIMUM DEGREE PRACTICAL, ALL SEDIMENT-LADEN WATER WILL PASS THROUGH THE
FORMED POND BEFORE FLOWING OVER THE DOWN-SLOPE END OF THE SEDIMENT TRAP.
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DRAINAGE CONTROL
WHEREVER REASONABLE AND PRACTICABLE, STORMWATER RUNOFF ENTERING THE SITE FROM EXTERNAL
AREAS, AND NON-SEDIMENT LADEN (CLEAN) STORMWATER RUNOFF ENTERING A WORK AREA OR AREA OF SOIL
DISTURBANCE, MUST BE DIVERTED AROUND OR THROUGH THAT AREA IN A MANNER THAT MINIMISES SOIL
EROSION AND THE CONTAMINATION OF THAT WATER FOR ALL DISCHARGES UP TO THE SPECIFIED DESIGN
STORM DISCHARGE.

DURING THE CONSTRUCTION PERIOD, ALL REASONABLE AND PRACTICABLE MEASURES MUST BE IMPLEMENTED
TO CONTROL FLOW VELOCITIES IN SUCH A MANNER THAT PREVENTS SOIL EROSION ALONG DRAINAGE PATHS
AND AT THE ENTRANCE AND EXIT OF ALL DRAINS AND DRAINAGE PIPES DURING ALL STORMS UP TO THE
RELEVANT DESIGN STORM DISCHARGE.

TO THE MAXIMUM DEGREE REASONABLE AND PRACTICABLE, ALL WATERS DISCHARGED DURING THE
CONSTRUCTION PHASE MUST DISCHARGE ONTO STABLE LAND, IN A NON-EROSIVE MANNER, AND AT A LEGAL
POINT OF DISCHARGE.

DURING THE CONSTRUCTION PERIOD, ROOF WATER MUST BE MANAGED IN A MANNER THAT MINIMISES SOIL
EROSION THROUGHOUT THE SITE, AND SITE WETNESS WITHIN ACTIVE WORK AREAS.

DIVERSION CHANNELS AND CATCH DRAINS
CLEAR THE LOCATION FOR THE CHANNEL, CLEARING ONLY WHAT IS NEEDED TO PROVIDE ACCESS FOR
PERSONNEL AND CONSTRUCTION EQUIPMENT.

REMOVE ROOTS, STUMPS, AND OTHER DEBRIS AND DISPOSE OF THEM PROPERLY. DO NOT USE DEBRIS TO BUILD
ANY ASSOCIATED EMBANKMENTS.

EXCAVATE THE CHANNEL TO THE SPECIFIED SHAPE, ELEVATION AND GRADIENT (1% MIN).  THE SIDES OF THE
CHANNEL SHOULD BE NO STEEPER THAN A 2:1 (H:V) IF CONSTRUCTED IN EARTH, UNLESS SPECIFICALLY
DIRECTED WITHIN THE APPROVED PLANS.

STABILISE THE CHANNEL AND BANKS IMMEDIATELY UNLESS IT WILL OPERATE FOR LESS THAN 30 DAYS. IN EITHER
CASE, TEMPORARY EROSION PROTECTION (MATTING, ROCK, TURF, ETC.) WILL BE REQUIRED AS SPECIFIED
WITHIN THE APPROVED PLANS OR AS DIRECTED.

IF THE CHANNEL IS CUT INTO A DISPERSIVE (SODIC) SOIL, THE EXPOSED DISPERSIVE SOIL MUST BE COVERED
AND MAINTAINED WITH A MINIMUM 200mm THICK LAYER OF NON-DISPERSIVE SOIL PRIOR TO PLACEMENT OF
EROSION PROTECTION MEASURES.

ENSURE THE CHANNEL DISCHARGES TO A STABLE AREA SUCH THAT SOIL EROSION WILL BE PREVENTED.
SPECIFICALLY, ENSURE THE DRAIN DOES NOT DISCHARGE TO AN UNSTABLE FILL SLOPE.

EROSION CONTROL
THE APPLICATION OF LIQUID-BASED DUST SUPPRESSION MEASURES MUST ENSURE THAT SEDIMENT-LADEN
RUNOFF RESULTING FROM SUCH MEASURES DOES NOT CREATE A TRAFFIC OR ENVIRONMENTAL HAZARD.

ALL TEMPORARY EARTH BANKS, FLOW DIVERSION SYSTEMS, AND EMBANKMENTS ASSOCIATED WITH
CONSTRUCTED SEDIMENT BASINS MUST BE MACHINE-COMPACTED, SEEDED AND MULCHED FOR THE PURPOSE
OF ESTABLISHING A TEMPORARY VEGETATIVE COVER WITHIN 10 DAYS AFTER GRADING.

UNPROTECTED SLOPE LENGTHS MUST NOT EXCEED 80M, OR AN EQUIVALENT VERTICAL FALL OF 3M.

THE CONSTRUCTION AND STABILISATION OF EARTH BATTERS STEEPER THAN 6:1 (H:V) MUST BE STAGED SUCH
THAT NO MORE THAN 3 VERTICAL-METRES OF ANY BATTER IS EXPOSED TO RAINFALL AT ANY INSTANT.

SYNTHETIC REINFORCED EROSION CONTROL MATS AND BLANKETS MUST NOT BE PLACED WITHIN, OR ADJACENT
TO, RIPARIAN ZONES AND WATERCOURSES IF SUCH MATERIALS ARE LIKELY TO CAUSE ENVIRONMENTAL HARM
TO WILDLIFE OR WILDLIFE HABITATS.

A MINIMUM 60% GROUND COVER MUST BE ACHIEVED ON ALL NON-COMPLETED EARTHWORKS EXPOSED TO
ACCELERATED SOIL EROSION IF FURTHER CONSTRUCTION ACTIVITIES OR SOIL DISTURBANCES ARE LIKELY TO
BE SUSPENDED FOR MORE THAN 30 DAYS DURING THOSE MONTHS WHEN THE EXPECTED RAINFALL IS LESS
THAN 30mm; MINIMUM 70% COVER WITHIN 30 DAYS IF BETWEEN 30 AND 45mm; MINIMUM 70% COVER WITHIN 20
DAYS IF BETWEEN 45 AND 100mm; MINIMUM 75% COVER WITHIN 10 DAYS IF BETWEEN 100 AND 225mm; AND
MINIMUM 80% COVER WITHIN 5 DAYS IF GREATER THAN 225mm. (ALTERNATIVE TO ABOVE)

EROSION CONTROL MAT LINING
EROSION CONTROL MATS MUST BE STORED AWAY FROM DIRECT SUNLIGHT OR COVERED WITH ULTRAVIOLET
PROTECTIVE SHEETING UNTIL THE SITE IS READY FOR THEIR INSTALLATION.

VEHICLES AND CONSTRUCTION EQUIPMENT MUST NOT BE PERMITTED TO MANEUVER OVER THE MATTING
UNLESS IT HAS BEEN COVERED WITH A LAYER OF SOIL OR GRAVEL AT LEAST 150mm THICK.

IF THE CHANNEL IS TO BE GRASSED, PREPARE A SMOOTH SEED BED OF APPROXIMATELY 75mm OF TOPSOIL,
SEED, FERTILISE, WATER AND RAKE TO REMOVE ANY REMAINING SURFACE IRREGULARITIES.

EXCAVATE A 300mm DEEP BY 150mm WIDE ANCHOR TRENCH ALONG THE FULL WIDTH OF THE UPSTREAM END OF
THE AREA TO BE TREATED.

AT LEAST 300mm OF THE MAT MUST BE ANCHORED INTO THE TRENCH WITH THE ROLL OF MATTING RESTING ON
THE GROUND UP-SLOPE OF THE TRENCH.

WHEN SPREADING THE MATS, AVOID STRETCHING THE FABRIC.  THE MATS SHOULD REMAIN IN GOOD CONTACT
WITH THE SOIL.

THE INSTALLATION PROCEDURE MUST ENSURE THAT THE MAT ACHIEVES AND RETAINS GOOD CONTACT WITH
THE SOIL.

DAMAGED MATTING MUST BE REPAIRED OR REPLACED.

TURF LINED
TURF SHOULD BE USED WITHIN 12 HOURS OF DELIVERY, OTHERWISE ENSURE THE TURF IS STORED IN
CONDITIONS APPROPRIATE FOR THE WEATHER CONDITIONS (e.g. A SHADED AREA).

MOISTENING THE TURF AFTER IT IS UNROLLED WILL HELP MAINTAIN ITS VIABILITY.

TURF SHOULD BE LAID ON A MINIMUM 75mm BED OF ADEQUATELY FERTILISED TOPSOIL. RAKE THE SOIL SURFACE
TO BREAK THE CRUST JUST BEFORE LAYING THE TURF.

DURING THE WARMER MONTHS, LIGHTLY IRRIGATE THE SOIL IMMEDIATELY BEFORE LAYING THE TURF.

ENSURE THE TURF IS NOT LAID ON GRAVEL, HEAVILY COMPACTED SOILS, OR SOILS THAT HAVE BEEN RECENTLY
TREATED WITH HERBICIDES.

ENSURE THE TURF EXTENDS UP THE SIDES OF THE DRAIN AT LEAST 100mm ABOVE THE ELEVATION OF THE
CHANNEL INVERT, OR AT LEAST TO A SUFFICIENT ELEVATION TO FULLY CONTAIN EXPECTED CHANNEL FLOW.

ON CHANNEL GRADIENTS OF 3:1(H:V) OR STEEPER, OR IN SITUATIONS WHERE HIGH FLOW VELOCITIES (i.e.
VELOCITY >1.5m/s) ARE LIKELY WITHIN THE FIRST TWO WEEK FOLLOWING PLACEMENT, SECURE THE INDIVIDUAL
TURF STRIPS WITH WOODEN OR PLASTIC PEGS.

ENSURE THAT INTIMATE CONTACT IS ACHIEVED AND MAINTAINED BETWEEN THE TURF AND THE SOIL SUCH THAT
SEEPAGE FLOW BENEATH THE TURF IS AVOIDED.

WATER UNTIL THE SOIL IS WET 100mm BELOW THE TURF. THEREAFTER, WATERING  SHOULD BE SUFFICIENT TO
MAINTAIN AND PROMOTE HEALTHY GROWTH.

ROCK-LINED
ALL ROCK MUST BE HARD, WEATHER RESISTANT, AND DURABLE AGAINST DISINTEGRATION UNDER CONDITIONS
TO BE MET IN HANDLING, PLACEMENT AND OPERATION.

ALL ROCK MUST HAVE ITS GREATEST DIMENSION NOT GREATER THAN 3 TIMES ITS LEAST DIMENSIONS.

THE ROCK USED IN FORMATION OF THE DRAIN MUST BE EVENLY GRADED WITH 50% BY WEIGHT LARGER THAN
THE SPECIFIED NOMINAL ROCK SIZE AND HAVE SUFFICIENT SMALL ROCK TO FILL THE VOIDS BETWEEN THE
LARGER ROCK. DIRT, FINES, AND SMALLER ROCK MUST NOT EXCEED 5% BY WEIGHT.

THE DIAMETER OF THE LARGEST ROCK SIZE SHOULD BE NO LARGER THAN 1.5 TIMES THE NOMINAL ROCK SIZE.
SPECIFIC GRAVITY TO BE AT LEAST 2.5.

FILTER CLOTH GEOTEXTILE FABRIC: HEAVY-DUTY, NEEDLE-PUNCHED, NON-WOVEN FILTER CLOTH, MINIMUM
'BIDIM' A24 OR EQUIVALENT.

PRIOR TO PLACEMENT, ALL ROCKS MUST BE VISUALLY CHECKED FOR SIZE, ELONGATION, CRACKS,
DETERIORATION AND OTHER VISIBLE DEFECTS. THE DEGREE AND THOROUGHNESS OF SUCH CHECKING MUST BE
APPROPRIATE FOR THE POTENTIAL CONSEQUENCES ASSOCIATED WITH FAILURE OF THE STRUCTURE OR
PURPOSE FOR WHICH THE MATERIAL WILL BE USED.

IF A FILTER CLOTH UNDERLAY IS SPECIFIED, PLACE THE FILTER FABRIC DIRECTLY ON THE PREPARED
FOUNDATION. IF MORE THAN ONE SHEET OF FILTER CLOTH IS REQUIRED OVER THE AREA, OVERLAP THE EDGE
OF EACH SHEET AT LEAST 300mm, AND SECURE ANCHOR PINS AT MINIMUM 1M SPACING ALONG THE OVERLAP.

ENSURE THE FILTER CLOTH IS PROTECTED FROM PUNCHING OR TEARING DURING INSTALLATION OF THE FABRIC
AND THE ROCK. REPAIR ANY DAMAGE BY REMOVING THE ROCK AND REPLACING WITH ANOTHER PIECE OF FILTER
CLOTH OVER THE DAMAGED AREA OVERLAPPING THE EXISTING FABRIC A MINIMUM OF 300mm.

PLACEMENT OF ROCK SHOULD FOLLOW IMMEDIATELY AFTER PLACEMENT OF THE FILTER LAYER. PLACE ROCK
SO THAT IT FORMS A DENSE, WELL-GRADED MASS OF ROCK WITH A MINIMUM OF VOIDS.

PLACE ROCK LINING TO THE EXTENT AND DEPTH INDICATED WITHIN THE APPROVED PLANS.

ENSURE THE ROCK IS PLACED IN AN APPROPRIATE MANNER TO AVOID DISPLACING UNDERLYING MATERIALS OR
PLACING UNDUE IMPACT FORCE ON THE BEDDING MATERIALS.

ENSURE THE ROCK IS PLACED WITH A MINIMUM THICKNESS OF 1.5 TIMES THE NOMINAL ROCK SIZE (D50).

ENSURE MATERIALS THAT ARE D50 AND LARGER ARE POSITIONED FLUSH WITH THE TOP SURFACE WITH FACES
AND SHAPES MATCHED TO MINIMISE VOIDS.

ENSURE PROJECTIONS ABOVE OR DEPRESSIONS UNDER THE SPECIFIED TOP SURFACE ARE LESS THAN 20% OF
THE ROCK LAYER THICKNESS. THE AVERAGE SURFACE PLANE OF THE FINISHED ROCK IS DEFINED AS THE PLANE
WHERE 50% OF THE TOPS OF ROCKS WOULD CONTACT.

ENSURE THE COMPLETED CHANNEL HAS SUFFICIENT DEPTH (AS SPECIFIED FOR THE TYPE OF CHANNEL)
MEASURED FROM THE CHANNEL INVERT (AVERAGE SURFACE PLANE ALONG CHANNEL INVERT) TO THE TOP OF
THE EMBANKMENT. THE AVERAGE SURFACE PLANE OF THE FINISHED ROCK IS DEFINED AS THE PLANE WHERE
50% OF THE TOPS OF ROCKS WOULD CONTACT.

TO THE MAXIMUM DEGREE PRACTICABLE, THE MATERIAL BETWEEN LARGER ROCK MUST NOT BE LOOSE OR
EASILY DISPLACED BY THE EXPECTED FLOW.

AFTER PLACEMENT OF THE ROCK LINING, ENSURE THE DRAIN HAS A CONSTANT FALL IN THE DESIRED DIRECTION
FREE OF OBSTRUCTIONS.

CHECK DAMS
CHECK DAMS CAN BE BUILT WITH VARIOUS MATERIALS INCLUDING ROCKS AND SANDBAGS.

MATERIALS:
ROCK: 150 TO 300mm EQUIVALENT DIAMETER HARD EROSION RESISTANT ROCK.

RECYCLED CONCRETE: 150 TO 300mm EQUIVALENT DIAMETER FREE FROM FINES AND CEMENT DUST.

SANDBAGS: GEOTEXTILE BAGS (WOVEN SYNTHETIC, OR NON-WOVEN BIODEGRADABLE) FILLED WITH CLEAN
COARSE SAND, CLEAN AGGREGATE, OR COMPOST.

INSTALLATION:
PRIOR TO PLACEMENT OF THE SEDIMENT TRAP, ENSURE THE DRAINAGE CHANNEL IS DEEP ENOUGH TO PREVENT
WATER BEING UNSAFELY DIVERTED OUT OF THE DRAIN ONCE THE CHECK DAMS ARE INSTALLED.

LOCATE EACH CHECK DAM SEDIMENT TRAP AS DIRECTED WITHIN THE APPROVED PLANS, OR OTHERWISE AT
SUCH A SPACING TO ACHIEVE THE REQUIRED SEDIMENT TRAPPING OUTCOMES. REFER DETAIL.

PLACE EACH CHECK DAM SEDIMENT TRAP TO THE LINES AND PROFILE SHOWN IN THE APPROVED PLAN OR AS
DIRECTED BY THE SITE SUPERVISOR.

LEVEL SPREADER INSTALLATION:
THE OUTLET SILL OF THE SPREADER SHOULD BE PROTECTED WITH EROSION CONTROL MATTING TO PREVENT
EROSION DURING THE ESTABLISHMENT OF VEGETATION. THE MATTING SHOULD BE A MINIMUM OF 1200mm WIDE
EXTENDING AT LEAST 300mm UPSTREAM OF THE EDGE OF THE OUTLET CREST AND BURIED AT LEAST 150mm IN A
VERTICAL TRENCH. THE DOWNSTREAM EDGE SHOULD BE SECURELY HELD IN PLACE WITH CLOSELY SPACED
HEAVY-DUTY WIRE STAPLES AT LEAST 150mm LONG.

ENSURE THAT THE OUTLET SILL (CREST) IS LEVEL FOR THE SPECIFIED LENGTH.

IMMEDIATELY AFTER CONSTRUCTION, TURF, OR SEED AND MULCH WHERE APPROPRIATE, THE LEVEL SPREADER.
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CONSTRUCTED DIMENSIONS OF TRIANGULAR V-DRAINS

DRAIN TYPE FORMED WIDTH WITH FORMED DEPTH WIDTH
OR WITHOUT BANK OR WITHOUT BANK

TYPE-AV 2.0m 0.30m
TYPE-BV 2.7m 0.45m
TYPE-CV 3.9m 0.65m

TYPE B - TRIANGULAR V-DRAIN CATCH DRAIN
WITH DOWN-SLOPE BANK
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TYPE A - PARABOLIC CATCH DRAIN
WITH DOWN-SLOPE BANK

CONSTRUCTED DIMENSIONS OF PARABOLIC CATCH DRAINS

DRAIN TYPE FORMED WIDTH WITH FORMED DEPTH WIDTH
OR WITHOUT BANK OR WITHOUT BANK

TYPE-A 1.6m 0.30m
TYPE-B 2.4m 0.45m
TYPE-C 3.6m 0.65m

CHANNEL GRADE LESS
THAN 1% FOR LAST 6m
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AutoCAD SHX Text
1. WHEREVER REASONABLE AND PRACTICABLE, STORMWATER RUNOFF ENTERING THE SITE FROM EXTERNAL 2. DURING THE CONSTRUCTION PERIOD, ALL REASONABLE AND PRACTICABLE MEASURES MUST BE IMPLEMENTED 3. TO THE MAXIMUM DEGREE REASONABLE AND PRACTICABLE, ALL WATERS DISCHARGED DURING THE 4. DURING THE CONSTRUCTION PERIOD, ROOF WATER MUST BE MANAGED IN A MANNER THAT MINIMISES SOIL 1. CLEAR THE LOCATION FOR THE CHANNEL, CLEARING ONLY WHAT IS NEEDED TO PROVIDE ACCESS FOR 2. REMOVE ROOTS, STUMPS, AND OTHER DEBRIS AND DISPOSE OF THEM PROPERLY. DO NOT USE DEBRIS TO BUILD 3. EXCAVATE THE CHANNEL TO THE SPECIFIED SHAPE, ELEVATION AND GRADIENT (1% MIN).  THE SIDES OF THE 4. STABILISE THE CHANNEL AND BANKS IMMEDIATELY UNLESS IT WILL OPERATE FOR LESS THAN 30 DAYS. IN EITHER 5. IF THE CHANNEL IS CUT INTO A DISPERSIVE (SODIC) SOIL, THE EXPOSED DISPERSIVE SOIL MUST BE COVERED 6. ENSURE THE CHANNEL DISCHARGES TO A STABLE AREA SUCH THAT SOIL EROSION WILL BE PREVENTED.  1. THE APPLICATION OF LIQUID-BASED DUST SUPPRESSION MEASURES MUST ENSURE THAT SEDIMENT-LADEN 2. ALL TEMPORARY EARTH BANKS, FLOW DIVERSION SYSTEMS, AND EMBANKMENTS ASSOCIATED WITH 3. UNPROTECTED SLOPE LENGTHS MUST NOT EXCEED 80M, OR AN EQUIVALENT VERTICAL FALL OF 3M. 4. THE CONSTRUCTION AND STABILISATION OF EARTH BATTERS STEEPER THAN 6:1 (H:V) MUST BE STAGED SUCH 5. SYNTHETIC REINFORCED EROSION CONTROL MATS AND BLANKETS MUST NOT BE PLACED WITHIN, OR ADJACENT 6. A MINIMUM 60% GROUND COVER MUST BE ACHIEVED ON ALL NON-COMPLETED EARTHWORKS EXPOSED TO 1. EROSION CONTROL MATS MUST BE STORED AWAY FROM DIRECT SUNLIGHT OR COVERED WITH ULTRAVIOLET 2. VEHICLES AND CONSTRUCTION EQUIPMENT MUST NOT BE PERMITTED TO MANEUVER OVER THE MATTING 3. IF THE CHANNEL IS TO BE GRASSED, PREPARE A SMOOTH SEED BED OF APPROXIMATELY 75mm OF TOPSOIL, 4. EXCAVATE A 300mm DEEP BY 150mm WIDE ANCHOR TRENCH ALONG THE FULL WIDTH OF THE UPSTREAM END OF 5. AT LEAST 300mm OF THE MAT MUST BE ANCHORED INTO THE TRENCH WITH THE ROLL OF MATTING RESTING ON 6. WHEN SPREADING THE MATS, AVOID STRETCHING THE FABRIC.  THE MATS SHOULD REMAIN IN GOOD CONTACT 7. THE INSTALLATION PROCEDURE MUST ENSURE THAT THE MAT ACHIEVES AND RETAINS GOOD CONTACT WITH 8. DAMAGED MATTING MUST BE REPAIRED OR REPLACED. 1. TURF SHOULD BE USED WITHIN 12 HOURS OF DELIVERY, OTHERWISE ENSURE THE TURF IS STORED IN 2. MOISTENING THE TURF AFTER IT IS UNROLLED WILL HELP MAINTAIN ITS VIABILITY. 3. TURF SHOULD BE LAID ON A MINIMUM 75mm BED OF ADEQUATELY FERTILISED TOPSOIL. RAKE THE SOIL SURFACE 4. DURING THE WARMER MONTHS, LIGHTLY IRRIGATE THE SOIL IMMEDIATELY BEFORE LAYING THE TURF. 5. ENSURE THE TURF IS NOT LAID ON GRAVEL, HEAVILY COMPACTED SOILS, OR SOILS THAT HAVE BEEN RECENTLY 6. ENSURE THE TURF EXTENDS UP THE SIDES OF THE DRAIN AT LEAST 100mm ABOVE THE ELEVATION OF THE 7. ON CHANNEL GRADIENTS OF 3:1(H:V) OR STEEPER, OR IN SITUATIONS WHERE HIGH FLOW VELOCITIES (i.e. 8. ENSURE THAT INTIMATE CONTACT IS ACHIEVED AND MAINTAINED BETWEEN THE TURF AND THE SOIL SUCH THAT 9. WATER UNTIL THE SOIL IS WET 100mm BELOW THE TURF. THEREAFTER, WATERING  SHOULD BE SUFFICIENT TO 1. ALL ROCK MUST BE HARD, WEATHER RESISTANT, AND DURABLE AGAINST DISINTEGRATION UNDER CONDITIONS 2. ALL ROCK MUST HAVE ITS GREATEST DIMENSION NOT GREATER THAN 3 TIMES ITS LEAST DIMENSIONS. 3. THE ROCK USED IN FORMATION OF THE DRAIN MUST BE EVENLY GRADED WITH 50% BY WEIGHT LARGER THAN 4. THE DIAMETER OF THE LARGEST ROCK SIZE SHOULD BE NO LARGER THAN 1.5 TIMES THE NOMINAL ROCK SIZE. 5. FILTER CLOTH GEOTEXTILE FABRIC: HEAVY-DUTY, NEEDLE-PUNCHED, NON-WOVEN FILTER CLOTH, MINIMUM 6. PRIOR TO PLACEMENT, ALL ROCKS MUST BE VISUALLY CHECKED FOR SIZE, ELONGATION, CRACKS, 7. IF A FILTER CLOTH UNDERLAY IS SPECIFIED, PLACE THE FILTER FABRIC DIRECTLY ON THE PREPARED 8. ENSURE THE FILTER CLOTH IS PROTECTED FROM PUNCHING OR TEARING DURING INSTALLATION OF THE FABRIC 9. PLACEMENT OF ROCK SHOULD FOLLOW IMMEDIATELY AFTER PLACEMENT OF THE FILTER LAYER. PLACE ROCK 10. PLACE ROCK LINING TO THE EXTENT AND DEPTH INDICATED WITHIN THE APPROVED PLANS. 11. ENSURE THE ROCK IS PLACED IN AN APPROPRIATE MANNER TO AVOID DISPLACING UNDERLYING MATERIALS OR 12. ENSURE THE ROCK IS PLACED WITH A MINIMUM THICKNESS OF 1.5 TIMES THE NOMINAL ROCK SIZE (D50). 13. ENSURE MATERIALS THAT ARE D50 AND LARGER ARE POSITIONED FLUSH WITH THE TOP SURFACE WITH FACES 14. ENSURE PROJECTIONS ABOVE OR DEPRESSIONS UNDER THE SPECIFIED TOP SURFACE ARE LESS THAN 20% OF 15. ENSURE THE COMPLETED CHANNEL HAS SUFFICIENT DEPTH (AS SPECIFIED FOR THE TYPE OF CHANNEL) 16. TO THE MAXIMUM DEGREE PRACTICABLE, THE MATERIAL BETWEEN LARGER ROCK MUST NOT BE LOOSE OR 17. AFTER PLACEMENT OF THE ROCK LINING, ENSURE THE DRAIN HAS A CONSTANT FALL IN THE DESIRED DIRECTION 1. CHECK DAMS CAN BE BUILT WITH VARIOUS MATERIALS INCLUDING ROCKS AND SANDBAGS. 1. ROCK: 150 TO 300mm EQUIVALENT DIAMETER HARD EROSION RESISTANT ROCK. 2. RECYCLED CONCRETE: 150 TO 300mm EQUIVALENT DIAMETER FREE FROM FINES AND CEMENT DUST. 3. SANDBAGS: GEOTEXTILE BAGS (WOVEN SYNTHETIC, OR NON-WOVEN BIODEGRADABLE) FILLED WITH CLEAN 1. PRIOR TO PLACEMENT OF THE SEDIMENT TRAP, ENSURE THE DRAINAGE CHANNEL IS DEEP ENOUGH TO PREVENT 2. LOCATE EACH CHECK DAM SEDIMENT TRAP AS DIRECTED WITHIN THE APPROVED PLANS, OR OTHERWISE AT 3. PLACE EACH CHECK DAM SEDIMENT TRAP TO THE LINES AND PROFILE SHOWN IN THE APPROVED PLAN OR AS 1. THE OUTLET SILL OF THE SPREADER SHOULD BE PROTECTED WITH EROSION CONTROL MATTING TO PREVENT 2. ENSURE THAT THE OUTLET SILL (CREST) IS LEVEL FOR THE SPECIFIED LENGTH. 3. IMMEDIATELY AFTER CONSTRUCTION, TURF, OR SEED AND MULCH WHERE APPROPRIATE, THE LEVEL SPREADER.
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SEDIMENT CONTROL
1. OPTIMUM BENEFIT MUST BE MADE OF EVERY OPPORTUNITY TO TRAP SEDIMENT WITHIN THE WORK SITE,

AND AS CLOSE AS PRACTICABLE TO ITS SOURCE.
2. SEDIMENT TRAPS MUST BE INSTALLED AND OPERATED TO BOTH COLLECT AND RETAIN SEDIMENT.
3. THE POTENTIAL SAFETY RISK OF A PROPOSED SEDIMENT TRAP TO SITE WORKERS AND THE PUBLIC  MUST

BE GIVEN APPROPRIATE CONSIDERATION, ESPECIALLY THOSE DEVICES LOCATED WITHIN PUBLICLY
ACCESSIBLE AREAS.

4. ALL REASONABLE AND PRACTICABLE MEASURES MUST BE TAKEN TO PREVENT, OR AT LEAST MINIMISE,
THE RELEASE OF SEDIMENT FROM THE SITE.

5. SUITABLE ALL-WEATHER MAINTENANCE ACCESS MUST BE PROVIDED TO ALL SEDIMENT CONTROL  DEVICES.

SEDIMENT FENCE
1. SEDIMENT FENCE TO BE INSTALLED ALONG A LINE OF CONSTANT GROUND ELEVATION WHEREVER

PRACTICAL.

2. BOTH ENDS OF THE SEDIMENT FENCE TO EXTEND UP THE SLOPE AT LEAST 1m.
3. SUPPORT POST TO BE SPACED A MAXIMUM 2m UNLESS THE FENCE IS SUPPORTED BY A TOP WIRE OR

MESH BACKING, IN WHICH CASE 3m MAXIMUM SPACING.
4. FENCE 'RETURNS' SHALL BE INSTALLED AT MAXIMUM 20m SPACING IF FENCE IS INSTALLED ALONG THE

CONTOUR, OTHERWISE 5 TO 10m MAXIMUM SPACING DEPENDING ON SLOPE.
5. MINIMUM 4 STAPLES OR TIE WIRES PER STAKE.
MATERIALS:

1. FABRIC: POLYPROPYLENE, POLYAMIDE, NYLON, POLYESTER, OR POLYETHYLENE WOVEN OR NON-WOVEN
FABRIC, AT LEAST 700mm IN WIDTH AND A MINIMUM UNIT WEIGHT OF 140GSM. ALL FABRICS TO CONTAIN
ULTRAVIOLET INHIBITORS AND STABILISERS TO PROVIDE A MINIMUM OF 6 MONTHS OF USEABLE
CONSTRUCTION LIFE (ULTRAVIOLET STABILITY EXCEEDING 70%).

2. FABRIC REINFORCEMENTS: WIRE OR STEEL MESH MINIMUM 14-GAUGE WITH A MAXIMUM MESH SPACING OF
200mm.

3. SUPPORT POSTS/STAKES: 1500mm² (MIN.) HARDWOOD, 2500mm² (MIN.) SOFTWOOD, OR 1.5kg/m (MIN)  STEEL
STAR PICKETS SUITABLE FOR ATTACHING FABRIC.

INSTALLATION OF A SPILL-THROUGH WEIR:

1. LOCATE THE SPILL-THROUGH WEIR SUCH THAT THE WEIR CREST WILL BE LOWER THAN THE GROUND
LEVEL AT EACH END OF THE FENCE.

2. ENSURE THE CREST OF THE SPILL-THROUGH WEIR IS AT LEAST 300mm ABOVE THE GROUND ELEVATION.

3. SECURELY TIE A HORIZONTAL CROSS MEMBER (WEIR) TO THE SUPPORT POSTS/STAKES EACH SIDE OF  THE
WEIR. CUT THE FABRIC DOWN THE SIDE OF EACH POST AND FOLD THE FABRIC OVER THE CROSS  MEMBER
AND APPROPRIATELY SECURE THE FABRIC.

4. INSTALL A SUITABLE SPLASH PAD AND/OR CHUTE IMMEDIATELY DOWN-SLOPE OF THE SPILL-THROUGH
WEIR TO CONTROL SOIL EROSION AND APPROPRIATELY DISCHARGE THE CONCENTRATED FLOW PASSING
OVER THE WEIR.

INSTALLATION FABRIC DROP INLET PROTECTION:

1. ENSURE THAT THE INSTALLATION OF THE SEDIMENT TRAP WILL NOT CAUSE UNDESIRABLE SAFETY OR
FLOODING ISSUES.

2. WHERE POSSIBLE, EXCAVATE A 200x200mm TRENCH AROUND THE INLET STRUCTURE.
3. SPACE STAKES EVENLY AROUND THE PERIMETER OF THE STORMWATER INLET AT A MAXIMUM 1m  SPACING

AND SECURELY DRIVE THEM INTO THE GROUND.
4. WHERE NECESSARY, INSTALL A HORIZONTAL SPILL-THROUGH WEIR TO LIMIT THE MAXIMUM HEIGHT

WATER PONDING AROUND THE STRUCTURE.
5. ENSURE THE MAXIMUM POND HEIGHT WILL NOT CAUSE A SAFETY HAZARD, INCLUDING UNDESIRABLE

FLOODING OF AN ADJACENT PROPERTY OR ROADWAY. WHEREVER PRACTICAL, THE SPILL-THROUGH WEIR
SHOULD BE AT LEAST 300mm ABOVE GROUND LEVEL.

6. IF A SPILL THROUGH WEIR IS NOT INSTALLED, THEN FRAME THE TOP OF THE STAKES WITH HORIZONTAL
CROSS MEMBERS.

7. CUT FABRIC FROM A CONTINUOUS ROLL TO ELIMINATE JOINTS.
8. PLACE THE BOTTOM 300mm OF FABRIC IN THE EXCAVATED TRENCH
9. SECURELY FASTEN THE FABRIC TO THE STAKES AND CROSS MEMBERS AT THE FABRIC JOINT, OVERLAP

THE FABRIC TO THE NEXT STAKE.
10. BACKFILL THE TRENCH WITH AT LEAST 200mm OF AGGREGATE OR COMPACTED SOIL. IF A TRENCH  CANNOT

BE EXCAVATED, LAY THE BOTTOM 300mm OF FABRIC EVENLY ON THE GROUND SURFACE AND  COVER WITH
A 300mm LAYER OF AGGREGATE, NOT EARTH OR SOIL.

11. WHERE REQUIRED, INSTALL A FLOW CONTROL BUND TO MAINTAIN THE SPECIFIED POOL DEPTH AND
CONTROL THE MOVEMENT OF WATER.

12. TAKE ALL NECESSARY MEASURES TO MINIMISE THE SAFETY RISK CAUSED BY THE STRUCTURE AND TO
PREVENT UNSAFE ENTRY INTO THE STORMWATER INLET.

SEDIMENT BASIN
1. REMOVE ALL VEGETATION AND TOPSOIL FROM UNDER THE DAM WALL AND FROM WITHIN THE STORAGE

AREA.
2. PREPARE THE SITE UNDER THE EMBANKMENT BY RIPPING AT LEAST 100mm TO HELP BOND COMPACTED

FILL TO THE EXISTING SUBSTRATE.

3. FOR EARTH EMBANKMENT MATERIAL TYPE AND COMPACTION REFER TO DTMR SPECIFICATION MRTS04
SECTION14.2.6 - WATER RETAINING EMBANKMENTS.

4. CONSTRUCT EMERGENCY SPILLWAY.
5. INSTALL MARKER POST SHOWING MAXIMUM STORAGE AND SETTLING ZONE VOLUMES.

6. AS-CONSTRUCTED PLANS MUST BE PREPARED FOR ALL CONSTRUCTED SEDIMENT BASINS AND
ASSOCIATED EMERGENCY SPILLWAYS. SUCH PLANS MUST APPROPRIATELY VERIFY THE BASIN'S
DIMENSIONS, LEVELS AND VOLUMES, AND MUST BE SUBMITTED TO THE RELEVANT REGULATORY
AUTHORITY WITHIN 14 CALENDAR DAYS OF THE CONSTRUCTION OF EACH BASIN.

7. BASINS SHOULD BE APPROPRIATELY FENCED AND MARKED BY WARNING SIGNS IF UNSUPERVISED PUBLIC
ACCESS IS LIKELY AND PUBLIC SAFETY IS AT RISK.

SITE MONITORING AND MAINTENANCE
1. ALL DRAINAGE, EROSION AND SEDIMENT CONTROL MEASURES MUST BE INSPECTED:

(i) AT LEAST DAILY (WHEN WORK IS OCCURRING ON-SITE);

(ii) AT LEAST WEEKLY (WHEN WORK IS NOT OCCURRING ON-SITE);

(iii) WITHIN 24 HOURS OF EXPECTED RAINFALL; AND

(iv) WITHIN 18 HOURS OF A RAINFALL EVENT OF SUFFICIENT INTENSITY AND DURATION TO CAUSE RUNOFF
ON-SITE).

2. INSPECTION SHALL BE CONDUCTED IN LINE WITH THE FOLLOWING AS A MINIMUM:
i) RECORD TYPE OF DEVICE/CONTROL MEASURE BEING INSPECTED AND ITS LOCATION;

ii) RECORD THE CONDITION OF EACH DEVICE/CONTROL MEASURE BEING INSPECTED;

iii) RECORD MAINTENANCE REQUIREMENTS FOR DEVICE/CONTROL MEASURE BEING INSPECTED;

iv) RECORD SEDIMENT VOLUMES REMOVED FROM DEVICE/CONTROL MEASURE BEING INSPECTED;

v) RECORD DETAILS OF SEDIMENT BASIN TREATMENT, FLOCCULENT DOSAGE AND CLEANOUTS;

vi) RECORD SEDIMENT DISPOSAL PROCEDURES AND LOCATION;

2. ALL DRAINAGE, EROSION AND SEDIMENT CONTROL MEASURES MUST BE MAINTAINED IN PROPER WORKING
ORDER AT ALL TIMES DURING THEIR OPERATIONAL LIVES.

4. SEDIMENT CONTROL DEVICES MUST BE DE-SILTED AND MADE FULLY OPERATIONAL AS SOON AS
REASONABLE AND PRACTICABLE AFTER A SEDIMENT-PRODUCING EVENT, WHETHER NATURAL OR
ARTIFICIAL, IF THE DEVICE'S SEDIMENT RETENTION CAPACITY FALLS BELOW 75% OF ITS DESIGN
RETENTION CAPACITY.  DE-SILT SEDIMENT TRAP IF THE SEDIMENT LEVEL EXCEEDS 1/3 OF THE CREST
HEIGHT.

5. MATERIALS, WHETHER LIQUID OR SOLID, REMOVED FROM SEDIMENT CONTROL DEVICES DURING
MAINTENANCE OR DECOMMISSIONING, MUST BE DISPOSED OF IN A MANNER THAT DOES NOT CAUSE
ONGOING SOIL EROSION OR ENVIRONMENTAL HARM.

7. ALL WATER QUALITY DATA, INCLUDING DATES OF RAINFALL, DATES OF TESTING, TESTING RESULTS  AND
DATES OF WATER RELEASE, MUST BE KEPT IN AN ON-SITE REGISTER.  THE REGISTER IS TO BE  MAINTAINED
UP TO DATE FOR THE DURATION OF THE APPROVED WORKS AND BE AVAILABLE ON-SITE  FOR INSPECTION
BY THE RELEVANT REGULATORY AUTHORITY ON REQUEST.

8. AT NOMINATED INSTREAM WATER MONITORING SITES, A MINIMUM OF 3 WATER SAMPLES MUST BE TAKEN
AND ANALYSED, AND THE AVERAGE RESULT USED TO DETERMINE QUALITY.

9. ALL ENVIRONMENTALLY RELEVANT INCIDENTS MUST BE RECORDED IN A FIELD LOG THAT MUST REMAIN
ACCESSIBLE TO ALL RELEVANT REGULATORY AUTHORITIES.

10. WASHING/FLUSHING OF SEALED ROADWAYS MUST ONLY OCCUR WHERE SWEEPING HAS FAILED TO
REMOVE SUFFICIENT SEDIMENT AND THERE IS A COMPELLING NEED TO REMOVE THE REMAINING SEDIMENT
(E.G. FOR SAFETY REASONS).  IN SUCH CIRCUMSTANCES, ALL REASONABLE AND PRACTICABLE SEDIMENT
CONTROL MEASURES MUST BE USED TO PREVENT, OR AT LEAST MINIMISE, THE RELEASE OF SEDIMENT
INTO RECEIVING WATERS. ONLY THOSE MEASURES THAT WILL NOT CAUSE SAFETY AND PROPERTY
FLOODING ISSUES SHALL BE EMPLOYED.  SEDIMENT REMOVED FROM ROADWAYS MUST BE DISPOSED OF IN
A LAWFUL MANNER THAT DOES NOT CAUSE ONGOING SOIL EROSION OR ENVIRONMENTAL HARM.

11. ALL SEEDING, HYDROSEEDING AND TURFING REQUIRES REGULAR WATERING UNTIL EFFECTIVE COVER IS
ESTABLISHED AND PLANTS ARE GROWING VIGOROUSLY.  WATERING SHOULD DEPEND ON WEATHER AND
SOIL CONDITIONS.  WATERING SHOULD START IMMEDIATELY AFTER PLANTING AND SHOULD COMPLY WITH
THE FOLLOWING AS A MINIMUM:
i) WEEK 1 3 WATERINGS PER WEEK

ii) WEEK 2-6 2 WATERINGS PER WEEK

iii) WEEK 7-12 1 WATERING PER WEEK

11. MAINTENANCE MOWING OF ALL ROAD SHOULDERS, TABLE DRAINS, BATTERS AND OTHER SURFACES
LIKELY TO EXPERIENCE ACCELERATED SOIL EROSION MUST AIM TO LEAVE THE GRASS LENGTH NO
SHORTER THAN 50mm WHERE REASONABLE AND PRACTICABLE.

12. MAINTENANCE MOWING MUST BE DONE IN A MANNER THAT WILL NOT DAMAGE THE PROFILE OF FORMED,
SOFT EDGES, SUCH AS THE CREST OF EARTH EMBANKMENTS.

SEDIMENT BASIN

1. CONSTRUCTED SEDIMENT BASINS MUST BE MAINTAINED AND FULLY OPERATIONAL THROUGHOUT THE
CONSTRUCTION PERIOD AND UNTIL EACH BASIN'S CATCHMENT AREA ACHIEVES 80% GROUND COVER ON
ALL SOIL SURFACES.

2. SETTLED SEDIMENT MUST BE REMOVED FROM SEDIMENT BASINS WHEN THE VOLUME OF THE SEDIMENT
EXCEEDS THE DESIGNATED SEDIMENT STORAGE VOLUME, OR THE DESIGN MAXIMUM SEDIMENT STORAGE
ELEVATION.

3. SEDIMENT BASIN WATER QUALITY SAMPLES MUST BE TAKEN AT A DEPTH NO GREATER THAN 200mm
ABOVE THE LEVEL OF SETTLED SEDIMENT BY A SUITABLY QUALIFIED PERSON.  WATER TESTING TO BE
UNDERTAKEN USING EITHER A HANDHELD PH/TURBIDITY METER OR SAMPLES COLLECTED FOR
LABORATORY TESTING PRIOR TO BASIN DEWATERING.  ALL LABORATORY TESTING TO BE UNDERTAKEN  BY
A NATA ACCREDITED LABORATORY.

4. ALL WATER PUMPED FROM THE SEDIMENT BASIN SHALL BE TESTED FOR ENVIRONMENTAL COMPLIANCE
AGAINST THE RELEASE CRITERIA IN THE TABLE BELOW (AS A MINIMUM), UNLESS ALTERNATIVE (MORE
STRINGENT) STANDARDS ARE SPECIFIED BY THE LOCAL AUTHORITY PRIOR TO RELEASE.

5. THE SEDIMENT BASIN SHALL BE TREATED BY FLOCCULATION AFTER ALL RAINFALL EVENTS (> 5mm)  USING
GYPSUM OR ALUM. MANUAL DOSAGE OF BASIN SHALL BE UNDERTAKEN USING A MINIMUM RATE OF
32kg/100m³ FOR GYPSUM AND 1.5-8kg/100m³ FOR ALUM. HIGHER DOSAGE MAY BE REQUIRED DEPENDING  ON
SOIL TYPE AND APPLICATION TECHNIQUE.  ALUM SHALL NOT BE USED WHERE THE CATCHMENT
DISCHARGES DIRECTLY TO A WATERWAY.

6. THE CHOSEN FLOCCULENT SHALL BE SPREAD EVENLY OVER THE BASIN SURFACE AREA. THE BASIN WILL
REQUIRE A PUMP SYSTEM TO SPRAY SLURRY OF FLOCCULANTS OVER SURFACE AT AN ANGLE OF  10°-20°.

7. THE TREATED BASIN SHALL BE DEWATERED WITH A PUMP SYSTEM WITH A FLOATING INLET TO ENSURE
SETTLED SEDIMENT IS NOT ENTRAINED AND DISCHARGED. BASIN DEWATERING SHALL OCCUR WITHIN 5
DAYS FROM CONCLUSION OF RAINFALL EVENT.

SITE REHABILITATION
1. ALL DISTURBED AREAS IDENTIFIED AS VERY LOW, LOW, MEDIUM, HIGH, OR EXTREME EROSION RISK MUST

BE SUITABLY STABILISED WITHIN 60, 30, 20, 10 OR 5 DAYS RESPECTIVELY, OR PRIOR TO ANTICIPATED
RAINFALL, WHICHEVER IS THE GREATER, FROM THE DAY THAT SOIL DISTURBANCES ON THE AREA HAVE
BEEN FINALISED.

2. THE TYPE OF GROUND COVER APPLIED TO COMPLETED EARTHWORKS SHOULD BE COMPATIBLE WITH THE
ANTICIPATED LONG-TERM LAND USE, ENVIRONMENTAL RISK, AND SITE REHABILITATION MEASURES.

3. UNLESS OTHERWISE DIRECTED BY SUPERINTENDENT OR WHERE DIRECTED BY THE APPROVED
REVEGETATION PLAN, TOPSOIL MUST BE PLACED AT A MINIMUM DEPTH OF 75mm ON SLOPES 4:1 (H:V) OR
FLATTER, AND 50mm ON SLOPES STEEPER THAN 4:1.

4. THE PH LEVEL (SOIL:WATER 1:5) OF TOPSOIL MUST BE ADEQUATE TO ENABLE ESTABLISHMENT AND
GROWTH OF THE SPECIFIED VEGETATION.

5. SOIL AMELIORANTS MUST BE ADDED TO THE SOIL IN ACCORDANCE WITH THE APPROVED
LANDSCAPE/REVEGETATION PLANS AND/OR SOIL ANALYSIS.

6. SOIL DENSITY/COMPACTION MUST BE ADJUSTED PRIOR TO SEEDING/PLANTING IN ACCORDANCE WITH THE
RELEVANT SPECIFICATIONS, SOIL REPORT AND/OR APPROPRIATE REFERENCE PLANS.

7. ALL UNSTABLE OR DISTURBED SOIL SURFACES MUST BE ADEQUATELY STABILISED AGAINST EROSION
(MINIMUM 80%) PRIOR TO COMMENCEMENT OF USE, OR SURVEY PLAN ENDORSEMENT.

8. ALL TEMPORARY DRAINAGE, EROSION AND SEDIMENT CONTROL MEASURES MUST BE REMOVED AFTER
ACHIEVING A SATISFACTORY "OFF-MAINTENANCE INSPECTION" BY THE RELEVANT REGULATORY
AUTHORITY.

9. DISPOSE OF ANY COLLECTED SEDIMENT OR FILL IN A LAWFUL MANNER THAT DOES NOT CAUSE ONGOING
SOIL EROSION OR ENVIRONMENTAL HARM.

10. IMMEDIATELY PRIOR TO THE CONSTRUCTION OF THE PERMANENT STORMWATER TREATMENT DEVICE,
APPROPRIATE FLOW BYPASS CONDITIONS MUST BE ESTABLISHED TO PREVENT SEDIMENT-LADEN WATER
ENTERING THE DEVICE.

11. IMMEDIATELY FOLLOWING THE CONSTRUCTION OF THE FILTER MEDIA OF THE PERMANENT STORMWATER
TREATMENT DEVICE, THE FILTER MEDIA MUST BE COVERED BY HEAVY-DUTY FILTER CLOTH (MINIMUM BIDUM
A44 OR EQUIVALENT) AND A MINIMUM 200mm LAYER OF EARTH OR SACRIFICIAL FILTER MEDIA. SUCH EARTH
AND FILTER CLOTH MUST NOT BE REMOVED FROM THE DEVICE UNTIL SUITABLE SURFACE CONDITIONS
BEING ACHIEVED WITHIN THE BASIN'S CATCHMENT AREA.

12. IMMEDIATELY FOLLOWING THE CONSTRUCTION OF THE PERMANENT STORMWATER TREATMENT DEVICE AN
APPROPRIATE TYPE 2 SEDIMENT TRAP MUST BE INSTALLED IN A MANNER TO PREVENT SEDIMENT
INTRUSION INTO THE DEVICE.

13. THE MINIMUM SEDIMENT CONTROL STANDARD FOR THE PROTECTION OF THE PERMANENT STORMWATER
TREATMENT DEVICE DURING THE CONSTRUCTION AND MAINTENANCE PHASES IS A TYPE 2 SEDIMENT TRAP.
(ALTERNATIVE TO ABOVE)

14. PLANT ESTABLISHMENT WITHIN THE PERMANENT STORMWATER TREATMENT DEVICE MUST BE DELAYED
UNTIL SEDIMENT INTRUSION INTO THE DEVICE IS SUITABLY UNDER CONTROL.

15. UPON SUITABLE CONDITIONS BEING ACHIEVED WITHIN THE BASIN'S CATCHMENT AREA, THE OPERATIONAL
FEATURES OF THE PERMANENT STORMWATER TREATMENT SYSTEM MUST BE MADE FULLY OPERATIONAL
(I.E. MAINTENANCE AND/OR RECONSTRUCTION AS REQUIRED).

16. THE PERMANENT STORMWATER TREATMENT FEATURES OF THE REHABILITATED BASIN MUST NOT BE MADE
OPERATIONAL UNTIL ALL UP-SLOPE SITE STABILISATION MEASURES HAVE BEEN IMPLEMENTED AND ARE
APPROPRIATELY WORKING TO CONTROL SOIL EROSION AND SEDIMENT RUNOFF IN ACCORDANCE WITH THE
SPECIFIED ESC STANDARD. (ALTERNATIVE TO ABOVE).
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CATCHMENT NUMBERX
X

CATCHMENT TABLE
CATCHMENT AREA (ha)

1/1 0.2252
1/10 0.0926
1/11 0.1503
1/12 0.1505
1/13 0.1510
1/14 0.0310
1/15 0.1503
1/16 0.1510
1/17 0.1780
1/18 0.1631
1/19 0.1520
1/2 0.1799

1/20 0.1537
1/21 0.1519
1/22 0.1828
1/23 0.1531
1/24 0.0479
1/25 0.1659
1/26 0.0911
1/27 0.1039
1/28 0.1296
1/29 0.0602
1/3 0.0540
1/30 0.1172
1/31 0.2311
1/32 0.0639
1/33 0.0186
1/34 0.1586
1/35 0.0639
1/36 0.1069
1/37 0.1391
1/38 0.0582
1/39 0.0456
1/4 0.0254
1/40 0.1760
1/41 0.0561
1/5 0.1465
1/6 0.1501
1/7 0.2177
1/8 0.1056
1/9 0.1848
10/1 0.0047

10/29 0.0815
10/31 0.0623
10/6 0.1482
10/9 0.1527

11/29 0.0937
11/6 0.1187

CATCHMENT TABLE
CATCHMENT AREA (ha)

11/1 0.0078
11/9 0.1229
12/1 0.022

12/29 0.0787
12/6 0.0518

13/29 0.0909
13/6 0.0185

14/29 0.0176
14/6 0.0369

15/29 0.1472
16/29 0.1424

2/1 0.1518
2/14 0.1711
2/18 0.0864
2/24 0.1449
2/25 0.0790
2/29 0.0602
2/3 0.0423
2/31 0.0567
2/33 0.0191
2/35 0.0602
2/36 0.1517
2/39 0.1701
2/40 0.1613
2/5 0.1518
2/6 0.1538
2/9 0.2026
3/1 0.1711

3/24 0.2388
3/25 0.1101
3/29 0.0602
3/31 0.0882
3/35 0.0602
3/36 0.1514
3/39 0.1484
3/6 0.0276
3/9 0.1503
4/1 0.1510

4/24 0.1340
4/25 0.0636
4/29 0.0602
4/31 0.0568
4/35 0.0599
4/36 0.1845
4/39 0.0991
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CATCHMENT TABLE
CATCHMENT AREA (ha)

4/6 0.0094
4/9 0.1500
5/1 0.1587

5/24 0.0405
5/25 0.1415
5/29 0.0602
5/31 0.0216
5/35 0.0618
5/39 0.0077
5/6 0.0622
5/9 0.2259
6/1 0.0848

6/24 0.0323
6/25 0.1949
6/29 0.0602
6/31 0.1604
6/35 0.0623
6/39 0.0742
6/6 0.1688
6/9 0.1132
7/1 0.1510

7/24 0.0857
7/31 0.1624
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7/9 0.1823
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9/1 0.0032
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9/9 0.1528
14/1 0.0796
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Executive Summary 
The Evans River is located within the Richmond Valley Council (RVC) local government area in the Northern 
Rivers region of NSW. Relative to the neighbouring Richmond River catchment (6,900km2), the Evans River 
has a small catchment (90km2). However, the floodplains of the Richmond and Evans Rivers are linked, and 
during floods the Evans River receives floodwater from the Richmond. The Evans River provides a shorter 
flowpath for floodwaters to drain from the Mid-Richmond basin to the Pacific Ocean at Evans Head, hence is 
a critical part of the Richmond River system. In the late 1800’s, the connectivity between the Richmond and 
Evans Rivers was formalised through construction of the Tuckombil Canal. Following two major events in the 
1950’s, the Tuckombil Canal was enlarged to its current form. A weir at the upstream end of the Tuckombil 
Canal prevents the more saline waters of the Evans River from entering Rocky Mouth Creek and the 
Richmond River. The Tuckombil Canal and associated weir have been a continued source of disagreement 
amongst the community as flood mitigation is balanced against prevention of tidal intrusion. The current fixed 
concrete weir structure has been demonstrated to provide a fair balance. Richmond River County Council 
(RRCC) is the floodplain management authority responsible for the Evans River catchment, working closely 
with RVC and the NSW Office of Environment and Heritage. Management of the Tuckombil Canal weir is the 
responsibility of RRCC.  

Evans Head is the only town within the Evans River catchment and much of the town is high enough not be 
directly affected by flood events on the Evans River. However, to date, no study has been produced which 
has determined and mapped the flood risk along the entire length of the Evans River. 

As part of this study, hydrologic and hydraulic modelling of the Evans River has been undertaken which has 
included development of a high resolution two-dimensional hydraulic flood model extending from Rocky 
Mouth Creek to the ocean.  The hydraulic model incorporates LiDAR aerial survey captured by the NSW 
Department of Land and Property Information in 2010. The terrestrial survey has been merged with 
bathymetric data of the Evans River and Tuckombil Canal channels. Survey of key levees collected by 
RRCC in 2010 has also been included. 

Inflows to the hydraulic model have been derived from the Richmond River flood model developed as part of 
the Richmond River Flood Mapping Study (BMT WBM, 2010) and since modified as part of other recent flood 
investigations on the Richmond River. The Richmond River flood model (hydrologic and hydraulic models) 
have previously been jointly calibrated and verified against various historical flood events. As such, a full 
calibration of the Evans River model has not been required. The two historical events of March 1974 and 
May 2009 have been used for verification of model performance. The model verification has shown that the 
model performs well in estimating the timing and peak flood levels and that the model is fit-for-purpose for 
use in defining design flood behaviour (i.e. levels, depths, velocities and hazard). 

The 20, 50, 100, and 500 year ARI design flood events have been modelled and mapped along with the 
probable maximum flood (PMF). The Evans River hydraulic model uses a downstream time varying ocean 
boundary with a peak level of 2.0m AHD in the 100 year ARI event, which accounts for storm surge. 

Modelling has shown that the upper parts of the Evans River catchment near the Tuckombil Canal are 
subject to extensive flooding. At Evans Head the overall risk to the community is low. However, some low 
lying parts of Evans Head such as the Silver Sands Caravan Park and parts of South Evans Head (including 
the harbour, Ocean Drive and Bundjalung Road) are at risk during major flood events (i.e. the 100 year ARI 
or greater). 
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A climate change assessment accounting for the effects of a 10% increase in rainfall intensity and a 0.9m 
increase in sea level has shown significant increases in flood levels in Evans Head. However, the overall 
extent of inundation is largely unchanged with much of the town remaining above the predicted 100 year ARI 
future flood level. 

An additional assessment has been undertaken on local flood events caused by short, intense rainfall over 
the Evans River catchment (i.e. events with no flood inflows from the Richmond River). The assessment 
showed that, except for the uppermost headwaters, the predicted flood levels will be lower than those for 
when the Richmond River overflows into the catchment. The modelled design events which include the 
Richmond River inflows have therefore been selected for mapping the maximum flood extents. 

A further assessment has been undertaken on travel times of a major (100 year ARI) Richmond River flood 
passing through the Evans River system. The analysis has showed that it takes approximately 5 hours for 
the peak to travel from the Tuckombil Weir to the ocean. 
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km Kilometre 

MHL Manly Hydraulics Laboratory 

m Metre 

m/s Metres per second 

m AHD Elevation in metres relative to the Australian Height Datum 

NOW NSW Office of Water 

NPWS National Parks and Wildlife Service 

RRCC Richmond River County Council 

RVC Richmond Valley Council 

WBNM Watershed Network Bounded Model hydrologic modelling software 
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1 Introduction 

1.1 Background 
Evans River is located within the administrative area of Richmond Valley Council (RVC) and 
extends from the Tuckombil Canal in the west to the Pacific Ocean in the east. Relative to the 
neighbouring Richmond River catchment (6,900km2), the Evans River has a small catchment 
(90km2). Following the construction of the Tuckombil Canal in 1895 the catchment was linked to the 
much larger catchment of the Richmond River from which it receives flow during flood events on 
the Richmond River. Figure 1-1 shows the Evans River catchment and Figure 1-2 shows the 
topography of the catchment.  

RRCC commissioned BMT WBM to undertake a flood study for Evans River which considers both 
flooding from local runoff generated within the Evans River catchment and flooding from the 
regional inflows which enter the catchment from the Richmond River. The purpose of the study is to 
use hydrologic and hydraulic modelling to quantify and map the flood risk with the Evans River, 
with a particular focus on the only main township within the catchment at Evans Head.  

1.2 Study Objectives 
The objectives for this study are to: 

 Develop and calibrate a hydraulic model of the Evans River; 

 Use the hydraulic model to define existing flood risk for design events ranging from a 20 year 
average recurrence interval (ARI) event to the probable maximum flood (PMF); 

 Identify approximate travel times of the riverine flood along the Evans River; 

 Identify any specific access issues to property during flood events; 

 Identify any drainage infrastructure which may be undersized and cause flooding issues; and 

 Assess the likely implications to flood risk under a future (2100) climate by considering sea level 
rise. 

It is intended that Richmond Valley Council will incorporate the flood risk mapping into their 
Development Control Plans, as well as making the information publically available through the 
Richmond Valley interactive flood mapping website. 

1.3 Past Investigations 
There has been a range of studies undertaken of the Evans River, Richmond River and the 
Tuckombil Canal which connects the two. A brief summary of the more recent studies is listed 
below. 

Coastal Zone Management Plan: Evans Head Coastline and Evans River Estuary (2013) 

Completed by Hydrosphere Consulting in 2013 and subsequently adopted by Council in June 
2013, the study provides a ten year strategic plan to implement key actions which achieve 
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objectives for management of the Evans Head coastline and estuary. The objectives seek to 
balance long term utilisation of the coastline and estuary with its conservation. 

Evans Head Coastline Hazard and Estuarine Water Level Definition Study (2012) 

The study for Richmond Valley Council prepared by Worley Parsons updated a previous study 
completed in 2004 and defined coastline hazard lines for the existing climate as well as 2050 and 
2100 climate scenarios. The study developed a 2D hydraulic model of the lower Evans River to 
determine the 100 year ARI flood level.  

Richmond River Flood Mapping Study (2010) 

This study undertaken for Richmond Valley Council by BMT WBM defined flooding behaviour for 
the lower Richmond River from Casino to Broadwater including the Wilsons River from Lismore 
and the lower Bungawalbin Creek. A dynamically linked 1D/2D hydraulic model was developed 
with the Evans River and floodplain represented as 1D elements. The inclusion of the Evans River 
was to allow for flows to leave the Richmond River and it was not explicitly part of the mapping 
study. Therefore the study did not present flood maps of the Evans River.  

Climate Change Assessment for the Tuckombil Barrage (2008) 

This study was undertaken by BMT WBM for Richmond River County Council to determine the 
water levels at the Tuckombil Barrage during a standard spring tide, and during the same tide 
including a 400mm increase to mean sea levels due to climate change. No local rainfall or storm 
surge was included in the modelling. 

Tuckombil Canal Management Structure - Review of Gate Alternative (2007) 

GHD prepared a report for Richmond River County Council which reviewed international best 
practice with regard to gate technologies and assessed two gate options. The gate options were 
compared on a cost basis with the re-installation of an inflatable dam.  

Tuckombil Barrage Flood Affect Assessment (2005) 

This study was prepared by WBM Oceanics to present the findings from investigations into the 
flood affect of different weir heights at the Tuckombil Barrage. The modelling used for this study 
was the first 2D model of the Mid-Richmond area. 

1.4 Structure of this Report 
The remainder of this report is structured as follows: 

 Section 2 provides an overview of the study area and historical flood risk. 

 Section 3 documents the data collection and review process. 

 Section 4 describes the development of the models including methodology, key inputs and 
assumptions. 

 Section 5 details the verification of the hydraulic model against historic events. 

 Section 6 describes the design event modelling and provides the design mapping output. 

 Section 7 lists the key conclusions made from this study. 



Evans River Flood Study - Final Report 3 
Introduction  
 
 

G:\Admin\B20500.g.br.Evans_River_FS\R.B20500.001.03.Final_Report.docx   
 

 

 
Figure 1-1  Locality Plan – Aerial Photograph 
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Figure 1-2  Locality Plan – Topography 
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2 Study Area 

2.1 Catchment Description 
Located between the towns of Woodburn and Evans Head, the Evans River drains a local 
catchment of approximately 90km2. The exact extent of the catchment is difficult to define, since 
the floodplain in the upper reaches of the Evans River is shared with the Richmond River with no 
clear catchment divide. During moderate to major flood events, the Evans River receives flows 
from the Richmond River via defined waterways and overland flow. Refer to Figure 2-1 for study 
area. The Evans River catchment is entirely within the Richmond Valley local government area. 

In 1895, the connectivity between the Richmond River and the Evans River was formalised through 
construction of the Tuckombil Canal. The canal is 1.5km long, connecting the upstream end of the 
Evans River to Rocky Mouth Creek, two kilometres upstream of the confluence with the Richmond 
River at Woodburn. A concrete weir separates Rocky Mouth Creek from the more saline waters of 
the Tuckombil Canal and Evans River. From the weir (Figure 2-2) to the river mouth at Evans Head 
(Figure 2-3), the Evans River system is 15km long. 

The Tuckombil Canal was excavated for flood mitigation purposes following significant flooding on 
the Richmond River in the 1890’s. Prior to the creation of the canal the Evans River drained a local 
catchment area and only received flows from the much larger Richmond catchment during major 
flood events. The canal was deepened and widened in 1965 to its present dimensions. The 
deepening necessitated the construction of the weir. Since 2001 this barrier has been formed by a 
concrete weir with crest elevation of 0.94m AHD. Previous manifestations include inflatable 
fabridams and a steel sheet piling coffer dam. 

The Evans River drains the hills in and around Bundjalung National Park, on the southern side of 
the river. On the northern side, the topography is flatter with the river draining parts of the 
Broadwater National Park. 

The only town within the Evans River catchment is Evans Head, with a population of approximately 
3,000, located at the outlet of Evans River into the ocean. As such it is the principal town at risk to 
flooding from the Evans River and the ocean. 

Two bridges cross the Evans River; one is the Pacific Highway crossing at the upstream end of the 
Tuckombil Canal (Figure 2-2) and the other is the Evans Head, Elm Street Bridge (Figure 2-4) 
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Figure 2-1  Study Area 
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Figure 2-2  Tuckombil Canal Weir and Pacific Highway Bridge 
(Tuckombil Canal in the foreground, Rocky Mouth Creek in the background) 

 

 

Figure 2-3  Evans River Mouth at Evans Head 
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Figure 2-4  Elm Street Bridge at Evans Head 

 

2.2 Flood Mechanisms and History 
There are three potential sources of flooding along the Evans River: 

 Local catchment runoff – high intensity, short duration rainfall has the potential to cause 
localised flooding in the Evans Head urban area, as well as across agricultural land. This type of 
flooding is typically of short duration, and will occur as waters drain into the Evans River, rather 
than flows breaking out from the Evans River. 

 Storm surge – due to the close proximity to the ocean, large storm surges caused by tropical 
cyclones or low pressure systems can result in flooding of the low lying areas. 

 Richmond River overflow – as floodwaters in the Richmond River and Rocky Mouth Creek 
cause overtopping of the Tuckombil Canal weir, flood levels in the Evans River will rise as a 
result. Overflow from the Richmond River poses the greatest flood risk to most of the Evans 
River catchment. 

Most flood events will involve more than one of these sources of flooding. The relative timing of 
each source is an important factor dictating the magnitude of the ensuing flood. For example, local 
catchment runoff will drain from the river before the Richmond River flood, however, should the 
Richmond River flood occur simultaneously with a high tide or the peak of a storm surge, a large 
flood could result. 

Historically, significant flood events on the Evans River are dominated by large events on the 
Richmond River overtopping the Tuckombil Canal weir and entering the Evans River. In addition to 
the flows within the Tuckombil Canal, moderate to major floods in the Richmond River will overtop 
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the banks of the river, inundating the low lying floodplain and subsequently draining to the Evans 
River. Significant events have occurred in 1954 and 1974. The 1974 flood was noted as being 
particularly severe as it occurred during high spring tides. 
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3 Data Collation and Review 

3.1 Aerial Photography 
Various sources of aerial photography have been used for coverage of the entire Evans River 
catchment. All imagery used has been captured between 2007 and present. Aerial photography 
has been provided by Richmond Valley Council and Richmond River County Council. Where 
required, Microsoft Bing and Google Earth imagery has also been used.  

The available imagery has been used for identification of land use and ground roughness for 
hydraulic modelling, and for presentation of flood maps. 

3.2 Topographic Survey 

3.2.1 Aerial Survey 
The previous Richmond River Flood Mapping Study (RRFMS) (BMT WBM, 2010) used a 
compilation of aerial survey datasets for generation of a topography mosaic. The RRFMS dataset 
was assessed for accuracy against recent survey captured across the Mid-Richmond and Evans 
River areas. The most reliable and accurate datasets were then merged into a single digital 
elevation model (DEM). The resulting DEM used for the Evans River flood modelling incorporates: 

 Photogrammetry captured in 2007 for the RRFMS; and 

 LiDAR survey captured in 2010 by the NSW Department of Land and Property Information. 

Refer to Figure 3-1 for the DEM of the study area. 

3.2.2 Ground Survey 
Ground survey across the study area has previously been collected for: 

 Mid-Richmond Flood Study (WBM, 1998); and 

 Richmond River County Council levee survey (2010). 

The survey typically comprises spot heights along hydraulic controls, such as road embankment 
and levees. Available ground survey is shown in Figure 3-2 Bathymetric Survey 

Bathymetric survey of the estuarine extents of the Richmond River and Evans River systems was 
captured in 2004 as part of the NSW Department of Natural Resources’ (DNR) Estuary 
Management Program. The survey was provided for this project by the NSW Office of Environment 
and Heritage (OEH). Refer to Figure 3-2 for extents of bathymetric survey. 
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Figure 3-1  Digital Elevation Model 
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Figure 3-2  Additional Topographic Data 
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3.3 Historic Flood Levels  
There have been numerous floods that have occurred in the area, including: 

 February 1954; 

 March 1974; 

 January 2008; and 

 May 2009. 

Extensive field data collection occurred during the January 2008 and May 2009 flood events, as 
part of the Richmond River Flood Mapping Study (BMT WBM, 2010). However no flood levels were 
recorded in the Evans River catchment. 

There are a limited number of historic flood levels available for the 1974 event. These are located 
in the floodplain of the upper Evans River with none at Evans Head. Refer to Figure 3-3 for the 
locations. 

3.4 Rainfall, Stream Flow and Tidal Data 
The following data have been collated for this study: 

 Daily, hourly and continuous (5 minute or 6 minute pluviographic) rainfall records were sourced 
from the Bureau of Meteorology (BoM), NSW Office of Water and Manly Hydraulic Laboratory 
(MHL) for the wider catchment. 

 River level data sourced from MHL for the Irongates and Fishermans Co-op gauges for the May 
2009 flood event (see Figure 3-3 for locations). No gauged data was available within the Evans 
River catchment for the March 1974 event.  

 Tidal data sourced from MHL for the May 2009 event. Tidal data for the March 1974 event was 
used in accordance with the Mid-Richmond Flood Study (WBM, 1999). The tide levels used for 
that study are based on recordings at Coffs Harbour with an additional 300mm added to 
account for storm surge.  

3.5 Structures 
The following key structures have the potential to affect flood behaviour along the Evans River: 

 Elm Street Bridge – the Evans Head Bridge links South Evans Head to Evans Head and was 
constructed in 1961.  

 Tuckombil Canal and Weir – the Tuckombil Canal was originally excavated in 1895 between 
Rocky Mouth Creek and the Evans River. The canal was intended to provide flood relief to the 
Mid-Richmond area, allowing floodwaters to drain to the ocean via the Evans River, while 
preventing tidal exchange. The canal was excavated to its current form in 1965, which included 
a fabridam at the upstream end. This fabridam was replaced in 2001 by a fixed concrete weir 
with a level of 0.94m AHD. 

In addition, there are numerous other smaller levees that divert floodwater within the floodplain. 
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Figure 3-3  Evans River Gauges and Historic Flood Levels 
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4 Model Development 

4.1 Background 
Development of a flood model typically involves two key components. Firstly, a hydrologic model is 
developed to estimate the amount of runoff during a given storm event. Historical or design rainfall 
are applied to the hydrologic model, which uses algorithms to convert the rainfall to runoff, and 
route the runoff through the catchment. These runoff-routing models are simplistic representations 
of the catchment, generally requiring minimal geographical input data. 

Secondly, a hydraulic model is developed to simulate the passage of this runoff through the 
catchment. Inflow hydrographs, estimated using the hydrologic modelling, are applied at the 
upstream ends of waterways and floodplains. Rainfall over the hydraulic model area is applied 
directly to the cells of the hydraulic model. Hydraulic models are generally more complex and data 
intensive. 

The development of each model is described in more detail in the following sections. 

4.2 Hydrologic Model 
The hydrologic models developed during the Richmond River Flood Mapping Study (BMT WBM, 
2010) covered the entire Richmond and Evans River systems. These models use the WBNM 
modelling platform. Since publication of the RRFMS, these models have undergone extensive 
revision. The updated models have been used to feed inflows into the updated Richmond River 
flood model, which has been used to determine inter-catchment flow from the Richmond River to 
the Evans River catchment. In total 16 sub-catchments are used to represent the Evans River local 
catchment area. These sub-catchments, together with surrounding sub-catchments that drain to 
the Richmond River are shown in Figure 4-1. 
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Figure 4-1  Catchment Hydrology 
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4.3 Hydraulic Model 

4.3.1 Previous Models 
There are numerous hydraulic models of the area currently available.  

The RRFMS study in 2010 represented the most comprehensive hydraulic modelling of the 
Richmond River to date. It consisted of a 1D/2D dynamically linked TUFLOW model. The model 
included the Evans River as a 1D/2D linked model downstream to Doonbah, beyond which it was 
solely a 1D model. 

Two studies were since undertaken which made separate modifications to the RRFMS model in the 
vicinity of Evans River: 

 In 2012, the original RRFMS model was enhanced as part of the Iron Gates flood impact 
assessment. This study increased the 1D/2D model extent to the mouth of the Evans River. 
This included updates to the terrain within the model extension, and mapped the current land 
uses. 

 In 2013, the original RRFMS was updated with the 2010 LiDAR and levee survey as part of the 
Roads and Maritime Services study for the Pacific Highway Upgrade. The model extents were 
not increased and the majority of the Evans River remained as a 1D only section of the model. 

4.3.2 Evans River Model 
As part of this Evans River Flood Study a new model was created of the Evans River. The model 
extends from the Tuckombil Canal down to the ocean at Evans Head. TUFLOW software was used 
and the relatively fine scale 10m grid resolution of the model enabled a purely 2D model to be 
developed. 

The model relies upon extraction of water level data from the RRFMS flood model which are then 
applied as inflows to the Tuckombil Canal and along the adjoining floodplain. 

Figure 4-2 shows the extent of the Evans River Model developed for this study. 
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Figure 4-2  Hydraulic Model Layout 
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4.3.2.1 Model Geometry 
The base topography of the model is derived from 1m horizontal resolution 2010 LiDAR data which 
represents the latest aerial survey data available. The base data has been supplemented with 
bathymetric survey data of Evans River collected in 2004. The grid resolution of the model is 10m. 

Additional modifications to represent raised levees, road embankments and minor drainage 
channels have been included as follows: 

 2013 ground survey data of the northern bank of the Tuckombil Canal extending from the 
Pacific Highway to 3.5km downstream and then inland for 1.2km alongside the Golf Club. 

 Ground survey data of levees and roads, undertaken by Michel Surveys for RRCC in 
1998/1999. 

 Levee crest elevations along the southern bank of the Richmond River extending from Rocky 
Mouth Creek to the north eastern extent of the Evans River model. These elevations have been 
extracted from the 2010 LiDAR. 

 Levee crest elevations along both banks of the Evans River extracted from the 2010 LiDAR. 

 Minor drainage channels in the area surrounding Woodburn extracted from the 2010 LiDAR.   

Locations of levees and drainage features are included in Figure 3-2. Where levee datasets 
overlap then preference has been given to ground survey data. 

4.3.2.2 Modelled Structures 
Two major structures located within the Evans River model have been included as follows: 

 Elm Street Bridge at Evans Head (Figure 2-4) – No survey elevations were available for the 
130m span road bridge and adjacent footbridge. However, bridge obvert elevations have been 
estimated to range from 3.5m AHD near the bank to 4m AHD at the centre.  

 The Tuckombil Canal Weir (Figure 2-2) has been included in the model with a fixed elevation of 
0.94mAHD representing the current weir height. 

4.3.2.3 Landuse Mapping 
Ground surface roughness can have a significant influence on the flow of water. Ground roughness 
is represented in the model by assigning Manning’s ‘n’ values for different land uses. Land use was 
determined from aerial photography along with on-site ground truthing. 

Values of Manning’s ‘n’ for different land uses were selected based on industry accepted values 
and are shown in Table 4-1. 
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Table 4-1 Manning’s ‘n’ Roughness Values 

Ground Cover Manning’s ‘n’ Value 

Pasture 0.05 

Cultivated fields 0.06 

Sugar Cane 0.15 

Maintained Grass 0.035 

Sparse Vegetation, Top of Banks 0.09 

Medium Density / In-Creek Vegetation 0.10 

Dense Vegetation 0.12 

Sandy Areas, Low Vegetation 0.07 

Sandy River Bed 0.025 

River Bed 0.040 

Rough River Bed 0.06 

Stony River Bed 0.07 

Roads 0.025 

Urban and Commercial Blocks 1.00 

Sparse Urban Blocks 0.20 

4.3.2.4 Model Boundaries 
The upstream boundary to the Evans River model extends from alongside eastern bank of Rocky 
Mouth Creek and the southern bank of the Richmond River (see Figure 4-2).  The boundary has 
been schematised in the model as a time varying water level boundary. Time series data of water 
levels were extracted from the RRFMS model and applied to the Evans River model. 

A study of elevated ocean water levels (i.e. from cyclones and east-coast tropical lows) was carried 
out for the Richmond River entrance (Lawson & Treloar, 1994). The study considered the 
probability of elevated ocean water levels due to low pressure systems and wave forces. 

Extended investigations of that study in 1995 produced a set of water level hydrographs over the 
duration of a flood event for various probabilities of recurrence. These hydrographs were used in 
the hydraulic model to simulate the effects on flooding in the Richmond River floodplain of elevated 
and varying ocean water levels. The storm tide peak was timed to coincide with the local rainfall 
peak which is approximately three days before the Richmond River flood peak at Broadwater. 
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5 Model Calibration and Verification 
The Richmond River has been subject to a number of flood events. Floodwater originating from the 
Richmond River is the dominant cause of flooding to the Evans River catchment.  

The Richmond River flood model developed by BMT WBM for RRCC was calibrated as part of the 
original study to the May 2009 flood event with further verification undertaken for the March 1974 
January 2008, and February 1954 events. It is beyond the scope of this study to revisit the 
calibration of the Richmond River model. However, the Evans River model, which has been 
developed for this study, requires additional validation to ensure confidence in the performance of 
the model. 

Two verification events have been run through the Evans River model: 

 March 1974; and 

 May 2009. 

The 1974 event was selected as this was particularly severe in coastal regions due to it occurring 
during a high spring tide cycle. Historic flood levels were also available in the upper Evans River 
catchment. The 2009 event was selected due to the availability of gauged river levels to aid 
comparison. 

5.1 March 1974 Flood 

5.1.1 Event Description 
The March 1974 event occurred due to Tropical Cyclone Zoe, which crossed the coast at 
Coolangatta. Two main bursts of rainfall occurred across the Richmond Valley during the 9/10 and 
12/13 March. The main concentration of rain fell across the Wilsons River, with totals for the six 
day period commencing 9 March exceeding 950mm along the Tweed-Wilsons catchment 
boundary. Heavy rainfall occurred along the eastern part of the Richmond River catchment, with 
Woodburn and Broadwater receiving over 750mm during the same six day period. 

5.1.2 Model Setup 
Inflows entering the Evans River model from the Richmond River were extracted from the 
Richmond model for the March 1974 event. Outputs from the Richmond River hydrology models 
covering the Evans River catchment were applied as local inflows to the Evans River model. 
Rainfall applied in the hydrology models was derived from an analysis of 39 daily and pluviograph 
stations across the Richmond River catchment. 

The original fabridam on the Tuckombil Canal was in place during the 1974 event but has since 
been replaced by a concrete weir. To replicate the behaviour of the March 1974 event, the weir 
was removed from the Evans River hydraulic model to represent the deflated fabridam. 

5.1.3 Verification Results 
Table 5-1 presents the results of the 1974 verification. Locations of historic flood levels are shown 
in Figure 3-3. 
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Table 5-1 March 1974 Verification Results 

ID Recorded Flood 
Level (mAHD) 

Modelled Flood 
Level (mAHD) Difference (m) 

1 4.16 4.11 -0.05 

2 4.3 4.13 -0.17 

3 4.08 4.19 0.11 

4 3.75 3.96 0.21 

5 4.06 4.10 0.04 

6 3.77 3.88 0.11 

7 4.42 4.10 -0.32 

 

From Table 5-1 it can be seen that the model provides a reasonable fit to recorded flood levels. 

No gauges of recorded river levels were available for comparison with the model output. 

5.2 May 2009 Flood 

5.2.1 Event Description 
Between 20 and 22 May 2009, heavy rainfall fell across the Richmond River catchment as a result 
of an east coast low pressure system moving southwards from South East Queensland. The most 
intense rainfall occurred across the Wilsons River catchment, with a band of less intense rainfall 
extending southwest across the Bungawalbin Creek catchment.  

5.2.2 Model Setup 
The recorded water level hydrograph at Tuckombil Bridge was used to generate inflows to the 
Evans River model for the May 2009 event. Outputs from the Richmond River hydrology models 
covering the Evans River catchment were applied as local inflows to the Evans River model. 
Rainfall applied in the hydrology models was derived from an analysis of 61 daily and pluviograph 
stations across the Richmond River catchment. 

No catchment specific changes were made to the hydraulic model for the May 2009 event. The 
Tuckombil weir was left at its current elevation of 0.94mAHD. 

5.2.3 Verification Results 
Time series flood level information was available for two gauges during the May 2009 event; Iron 
Gates and the Fishermans Co-op. Gauge locations are shown in Figure 3-3. Recorded flood levels 
are plotted against modelled flood levels for the Iron Gates and Fishermans Co-op gauges in 
Figure 5-1 and Figure 5-2 respectively. 

It can be seen that the model performs well with respect to timing and provides a good match to 
peak flood levels with only minor overestimations. These peak levels are driven by the tide. 
However it is also evident that the model is overestimating the non-tidal component of the flood 
levels. This is apparent from the model not capturing the lower portion of each tidal cycle. This is 
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caused by an overstatement of flow entering the catchment from upstream. Local inflows from the 
Evans River catchment will only play a minor role so it is likely that the higher than expected flows 
are entering the catchment from the Richmond River. 

BMT WBMs experience of modelling in the Richmond River suggests that considerable uncertainty 
is associated with flows from the Bungawalbin catchment. It was found that a significantly improved 
calibration could be achieved using the recorded water level hydrograph for the 2009 event at 
Tuckombil Highway gauge as an upstream boundary to the Evans River model. However as these 
data have not been subject to quality assurance checking by Manly Hydraulics Lab, they have not 
been made available for use in the study. 

As the Evans River model performs well in determining peak levels then it is considered suitable for 
the purposes of this assessment which is with regard to deriving flood planning levels. However it is 
recommended that the verification of the Evans River model is revisited if any significant updates 
occur to the Richmond River model. 

 

 

Figure 5-1  May 2009 Recorded vs Modelled Flood Levels (Irongates) 
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Figure 5-2  May 2009 Recorded vs Modelled Flood Levels (Fishermans Co-op) 
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6 Design Event Modelling 

6.1 Introduction 
Design floods are hypothetical floods used for planning and floodplain management purposes.  
They are based on having a probability of occurrence specified either as: 

 Average Recurrence Interval (ARI) expressed in years; or 

 Annual Exceedance Probability (AEP) expressed as a percentage. 

With the imminent release of the revised Australian Rainfall and Runoff guideline, the industry is 
standardising and favouring the AEP terminology. However for this study, the ARI terminology has 
been used for consistency with previous studies in the Richmond River area and familiarity of 
terminology amongst stakeholders. A definition of ARI and the AEP equivalents are listed in Table 
6-1. The 20, 50, 100, 500 year ARI events and the Probable Maximum Flood have been assessed 
in this study. 

Table 6-1  Terminology Used for Design Floods 

Category ARI AEP1 Description 

Small 
Frequent 
Floods 

5 years 20% A hypothetical flood or combination of floods which is 
likely to have a 20% chance of occurring in any one year 
or is likely occur once every 5 years on average. 

 
Medium to 

Large 
Floods 

20 years 5% A hypothetical flood or combination of floods which is 
likely to have a 5% chance of occurring in any one year 
or is likely occur once every 20 years on average. 

50 years 2% A hypothetical flood or combination of floods which is 
likely to have a 2% chance of occurring in any one year 
or is likely occur once every 50 years on average. 

100 years 1% A hypothetical flood or combination of floods which is 
likely to have a 1% chance of occurring in any one year 
or is likely occur once every 100 years on average. 

 
Rare to 
Extreme 
Floods 

500 years 0.2% A hypothetical flood or combination of floods which is 
likely to have a 0.2% chance of occurring in any one 
year or is likely occur once every 500 years on average. 

Probable 
Maximum 

Flood 

 A hypothetical flood or combination of floods which 
represent a theoretical ‘worst case’ scenario. It is only 
used for special purposes where a high factor of safety 
is recommended, or in consideration of floodplain 
planning (e.g. evacuation and isolation of communities).   

 

 

                                                      
1 The AEPs listed are approximations of the corresponding ARI for ease of reference. For example, a 100 year ARI = 1% AEP, however 
a 5 year ARI = 18.13% AEP. 
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6.2 Sources of Flooding 
Flooding within the Evans River catchment can originate from three major sources: 

 Richmond River flood: spillage of Richmond River flows into the Evans River catchment via the 
Tuckombil Canal and/or overtopping of the Richmond River and Rocky Mouth Creek 
embankments; 

 Local catchment flood: localised rainfall swelling local creeks and floodplains such as Sawpit 
Creek, Brandy Arm Creek and local drainage channels within Evans Head; and 

 Ocean storm surge: elevated ocean levels caused by low depressions (barometric setup), 
strong onshore winds (wind setup) and storm wave conditions (wave setup). The peak ocean 
elevated levels were determined to be 1.6, 1.8 and 2.0 for the 5, 20 and 100 year ARI events 
respectively. 

The design flood modelling undertaken for this study accounts for all three sources of flooding.   

6.3 Design Event Hydrology 

6.3.1 Design Rainfall 
Intensity-Frequency-Duration (IFD) relationships are used to determine the average rainfall 
intensity for a given storm duration and average recurrence interval. The procedure outlined in 
Australian Rainfall and Runoff (AR&R) (IEAust, 1987) for calculating an IFD relationship for a point 
location involves interrogation of point rainfall parameters from six isopleth maps. The six values 
are supplemented by three geographical parameters. Average rainfall intensity can then be 
calculated for storm durations ranging from 5 minutes to 72 hours, and for ARIs of 1, 2, 5, 10, 20, 
50 and 100 years. 

Since IFD parameters relate to a point location, application to a large catchment has its limitations. 
The preferred approach is to assess a series of IFD parameters, each representing a different part 
of the catchment. Use of GIS mapping has enabled the parameters to be quickly inspected from 
digital isopleth maps. Hence, deriving a series of IFD parameters is a relatively quick procedure. 
The following points outline the approach that has been adopted within the Richmond River Flood 
Mapping Study (BMT WBM, 2010) and subsequently adopted for use with this study: 

(1) The Richmond River catchment has been sub-divided into 26 regions, the boundaries of 
which align with the hydrological model sub-catchment boundaries. The regions generally 
take consideration of known areas of varying intensity rainfall and topographical features. 
For example, the steep sub-catchments of the Wilsons River have been assigned a different 
region than the lower floodplains around Ballina. 

(2) IFD parameters were derived for each of the 26 regions as follows: 

(a) Maximum parameter within region; 

(b) Average parameter across region; and 

(c) Parameters at centroid of region. 
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(3) The resulting sets of IFD parameters were compared for specific locations against those 
specified in the Northern Rivers Local Government Handbook of Stormwater Drainage 
Design (2006). In general, the IFD parameters calculated using approaches (b) and (c), were 
lower than the values specified in the handbook. The parameters calculated using approach 
(a) were higher or consistent with the handbook values. This translates to higher than or 
consistent rainfall intensities to those used throughout the region for stormwater 
infrastructure design. Therefore, these higher IFD parameters were adopted for use. 

IFD parameters for the Alstonville region have been replaced by the revised parameters issued by 
the BoM during the Ballina Floodplain Management Study (WBM, 1997). The reason for the 
revision was to account for the occurrence of several storm events with greater than 100 year ARI 
rainfall intensity since issue of AR&R in 1987. The revised set of parameters results in higher 
rainfall intensity than otherwise calculated. 

For the Mid Richmond River the 72 hour duration resulted in the greatest flows. As the Richmond 
River floods also dominate the Evans River catchment then the 72 hour duration event also 
resulted in the greater flows on the Evans River.  

6.3.2 PMP Estimation 
The probable maximum precipitation (PMP) is defined as ‘the greatest depth of precipitation for a 
given duration meteorologically possible for a given storm area at a particular location at a 
particular time of year’ (WMO, 1986).  The PMP is used to estimate the probable maximum flood 
(PMF), representing an extreme flood that can be expected to occur on average once every 10,000 
to 1,000,000 years, depending on the catchment. 

The two methods recommended for calculation of the PMP along the East Coast of Australia are: 

 Generalised Short Duration Method (GSDM); and 

 Generalised Tropical Storm Method Revised (GTSMR). 

As the name implies, the GSDM is used for short duration events on catchments up to 1,000km2.  
More applicable to the 7,000km2 Richmond River catchment is the GTSMR, which is recommended 
for event durations up to 120 hours. 

Presented in Table 6-2, are the total PMP rainfall depths for the Richmond River.  Also shown in 
Table 6-2 are the rainfall depths for the 20, 50, 100 and 500 year ARI events for comparison.  The 
depths shown have not been spatially factored; therefore, represent an average depth across the 
catchment. 
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Table 6-2  Comparison of Design Rainfall Depths 

Event Duration Richmond River Average Design Rainfall Depth* (mm) 

20 year 50 year 100 year 500 year PMP 

24 hour 240 286 322 - 840 

36 hour 284 339 382 - 990 

48 hour 318 381 430 548 1,120 

72 hour 366 440 498 651 1,360 

96 hour - - - - 1,550 

120 hour - - - - 1,630 
* depths presented are un-factored, based on catchment average 

 

6.3.3 Design Rainfall Losses 
Values applied for initial and continuing losses are 20mm and 2.0mm/hr respectively. These values 
are in accordance with AR&R and have been used for all design events. 

6.3.4 Design Ocean Boundary 
As discussed in Section 4.3.2.4 design ocean boundaries have been applied so that the peak 
coincides with the peak of the design rainfall event. Figure 6-1 shows the 100 year ARI 
downstream boundary applied in the model where a peak ocean level of 2.0m AHD is used. 

 

Figure 6-1  100 year ARI Downstream Boundary 
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6.4 Design Flood Mapping 
The interpretation of maps within this report should be done with an appreciation of any limitations 
with their accuracy. Whilst the points below highlight these limitations, it is important to note that 
the results presented provide a current prediction of design flood behaviour: 

 Recognition that no two floods behave in exactly the same manner; 

 Design floods are a ‘best estimate’ of an average flood for their probability of occurrence; and 

 Approximations and assumptions are made in the modelling and mapping process as discussed 
throughout this report. 

6.4.1 100 Year ARI Design Flood 
Figure 6-2 to Figure 6-5 present maps showing peak 100 year ARI flood levels, depths, velocities 
and hazard respectively. Figure 6-6 presents a map of peak 100 year ARI flood levels focussed on 
the Evans Head area. Figure 6-6 also includes the coastal hazard beach regression planning line 
for the year 2100 as derived by Hydrosphere Consulting.  

It can be seen from the Figures that flooding is extensive across the upper part of the Evans River 
catchment with the extent narrowing towards the natural constriction in the terrain at Iron Gates. 
Flood elevations in this upper floodplain typically range between 4.5 and 5.7m AHD. At Iron Gates 
the flood elevation decreases to approximately 2.5m AHD. 

The 100 year peak velocity map shows the main locations where floodwater spills into the upper 
Evans river floodplain from the Richmond River. As the Richmond River nears its peak level these 
inflow locations largely merge into a continuous inflow. 

The natural constriction at Iron Gates limits the width of the flood extent to around 90m and this in 
turn creates some of the highest flood velocities within the catchment at around 4m/s. Additional 
information on floodplain constrictions is provided in Section 6.6.2. 

At Evans Head the flood elevations along the river typically range between 2.0m AHD and 2.3m 
AHD. The majority of the town is located at elevations sufficient to be above the 100 year ARI flood 
levels. Low lying parts of the town are affected and these are: 

 Bundjalung Road and the harbour at South Evans Head; and 

 The Silver Sands Holiday Park within Evans Head. 
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Figure 6-2  100 year ARI Flood Levels 
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Figure 6-3  100 year ARI Flood Depth  
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Figure 6-4  100 year Flood Velocity 
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Figure 6-5  100 year ARI Flood Hazard 
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Figure 6-6  100 year ARI Flood Levels (Evans Head) 
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6.4.2 20 year ARI Flood 
Figure 6-7 and Figure 6-8 present the 20 year ARI peak flood levels for the Evans River and Evans 
Head respectively. Flood levels vary between 3.5m AHD and 4.0m AHD in the upper Evans River 
floodplain. This causes inundation of a significant extent of floodplain. Within Evans Head the Silver 
Sands Holiday Park is inundated along with the area surrounding the harbour in South Evans 
Head. All other areas within Evans Head are raised above the flood levels. 
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Figure 6-7  20 year ARI Flood Levels 
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Figure 6-8  20 year ARI Flood Levels (Evans Head) 
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6.4.3 50 year ARI Flood 
Figure 6-9 and Figure 6-10 present the 50 year ARI peak flood levels for the Evans River and 
Evans Head respectively. Flood levels vary between 4.0m AHD and 4.2m AHD in the upper Evans 
River floodplain. This causes inundation of a significant extent of floodplain. Within Evans Head the 
extent of inundation is broadly similar to the 20 year ARI event with the Silver Sands Holiday Park 
inundated along with the area surrounding the harbour in South Evans Head. All other areas within 
Evans Head are raised above the flood levels. 
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Figure 6-9  50 year ARI Flood Levels 
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Figure 6-10  50 year ARI Flood Levels (Evans Head) 
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6.4.4 500 year ARI Flood 
Figure 6-11 and Figure 6-12 present the 50 year ARI peak flood levels for the Evans River and 
Evans Head respectively. Flood levels vary between 5.5m AHD and 5.6m AHD in the upper Evans 
River floodplain. This causes inundation of a significant extent of floodplain. Within Evans Head the 
extent of inundation is broadly similar to the 100 year ARI event with the Silver Sands Holiday Park 
inundated. However the extent of inundation within South Evans Head has increased to include 
much of Bundjalung Road and Ocean Drive alongside the harbour being inundated. All other areas 
within Evans Head are raised above the flood levels 
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Figure 6-11  500 year ARI Flood Levels 
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Figure 6-12  500 year ARI Flood Levels (Evans Head) 
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6.4.5 Probable Maximum Flood 
The Probable Maximum Flood (PMF) inflow to the Evans River from the Richmond River is so 
great that it exceeds the scale of the model and results in exaggerated flood levels. It was clear, 
however, that the majority of the Evans River catchment, including Evans Head would be 
inundated during a PMF event. Figure 6-13 shows potentially PMF affected flood prone land based 
on the topography. It should be noted that this map is not based on hydraulic model output but has 
instead been informed by the findings form the hydraulic modelling. 

The map, whilst conservative, does reflect the extreme nature of the event. 
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Figure 6-13  Indicative Extent showing PMF Flood Prone Land  
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6.5 Climate Change Assessment 
A climate change sensitivity assessment has been undertaken on the 100 year ARI event by 
applying a 10% increase in rainfall intensity and a 0.9m rise in sea level. These values are currently 
used by RVC and are derived from the following New South Wales government guidelines and 
policy: 

 Floodplain Risk Management Guideline: Practical Consideration of Climate Change (DECC, 
2007); and 

 NSW Sea Level Rise Policy Statement (DECCW, 2009). 

While the NSW Government has since abandoned the Sea Level Rise Policy and no longer 
prescribes state-wide sea level rise projections, Council has not undertaken any scientific 
investigations of its own and have maintained the 0.9m benchmark used in the 2009 policy. A 10% 
increase to rainfall intensity has also been adopted. 

Additional climate change sensitivity assessments were undertaken for the 20, 50 and 500 year 
ARI events but these only included the 0.9m sea level rise and not the additional 10% rainfall 
intensity increase. This was due to the dominance of the tidal component over the riverine 
component in determining the peak flood levels at Evans Head. 

Figure 6-14 presents the peak flood levels for the 100 year ARI event under a future climate. Figure 
6-15 shows the same data but presented for Evans Head. It can be seen that peak flood levels 
increase at Evans Head by approximately the same increase applied in the sea level (0.9m). The 
majority of Evans Head remains at a sufficient elevation to be located above this future 100 year 
ARI flood level. A notable exception is for areas in South Evans Head near the harbour, Ocean 
Drive and Bundjalung Road which are now subject to greater inundation. 

Figure 6-16 to Figure 6-18 present peak flood levels in Evans Head for the 20, 50 and 500 year 
ARI events respectively.
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Figure 6-14  100 year ARI Levels Climate Change Assessment 
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Figure 6-15  100 year ARI Levels Climate Change Assessment – Evans Head 
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Figure 6-16  20 year ARI Levels Climate Change Assessment – Evans Head  
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Figure 6-17  50 year ARI Levels Climate Change Assessment – Evans Head  
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Figure 6-18  500 year ARI Levels Climate Change Assessment – Evans Head  
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6.6 Additional Assessments 

6.6.1 Travel Time Assessment 
In order to assess the travel time of the peak flood as it passes along Evans River it was necessary 
to remove the time varying tidal boundary component and replace it with a static boundary level set 
to 0m AHD. In this way the signal of the flood wave was clearly distinguishable at the downstream 
end of the model where the tidal signal dominates. A map showing the resulting 100 year ARI peak 
levels along with indicative travel times along the Evans River is presented in Figure 6-20. It can be 
seen that total travel time from the Tuckombil Weir to Evans Head is approximately 5 hours. It 
should be noted that flooding at Evans Head will only occur on the high tides, with flood waters 
subsiding during the low tide, before rising again with the next high tide. Therefore, the 5 hour 
travel time of the flood from the Tuckombil Weir will actually depend upon the tide at the time of the 
flood. 

6.6.2 Floodplain Constrictions 
A long section plot of the 100 year ARI flood event without the tidal component is presented in 
Figure 6-19. The tidal component was removed so that the plot clearly shows the influence of any 
floodplain constrictions on the propagation of the riverine flood. It can be seen from Figure 6-19 
that two major constrictions are present which affect peak flood levels during riverine flood events; 
Iron Gates and the Breakwater. By comparison Elm Street Bridge is a relatively minor constriction. 

 

Figure 6-19  100 year ARI Long Section Plot 
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Figure 6-20  100 year Approximate Travel Times along the Evans River 
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6.6.3 Local Runoff Event 
A 100 year ARI local runoff event was assessed to determine whether a short, intense burst of 
rainfall could, in places, result in higher flood levels than the modelled design events. This local 
event was modelled with a particular focus on the unnamed drainage channel within Evans Head 
that flows through the holiday park. A king tide event was simulated to occurred at the same time 
as a 100 year ARI 3 hour storm event. At all places except for the headwaters of tributaries joining 
Evans River, it was predicted that peak flood levels were lower than for the design events used in 
this study (100 year ARI, 72 hour storm). For these reasons a map of the local flood event has not 
been prepared.  

6.6.4 Sensitivity of Tuckombil Weir Elevation 
The Tuckombil weir is set to a fixed elevation of 0.94m AHD. A sensitivity assessment was 
undertaken to assess the impact on drainage times (upstream of the weir) if the weir was lowered 
by 0.2m to an elevation of 0.74m AHD. The RRFMS model was used for this assessment as the 
upstream boundary of the Evans River model was too close to the weir to permit a valid sensitivity 
assessment in that model. 

Figure 6-21 shows the effect of changing the weir elevation on drainage times for the 20 year ARI 
event. The hydrograph is plotted at Rocky Mouth Creek immediately upstream of Tuckombil Canal. 
It can be seen that the changes in flood level and therefore drainage times are negligible and that 
during flood events the 0.2m height change in the weir level is insignificant. 

 

Figure 6-21  Evans River Sensitivity to Weir Height (20 year ARI) 
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7 Conclusions 
The following key conclusions have been made from this study: 

 The dominant source of flooding to the upper Evans River (Tuckombil area) is from overflows 
from the Richmond River. 

 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. 

 Peak 100 year ARI flood elevations at Evans Head typically range between 2.0m AHD and 2.3m 
AHD. 

 Silver Sands Holiday Park within Evans Head and low lying parts of South Evans Head along 
Ocean Drive and Bundjalung Road are at risk from flooding in a 100 year ARI event. 

 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. 

 A sensitivity assessment of lowering the Tuckombil Weir level from 0.94m AHD to 0.74m AHD 
showed that the change in elevation was insignificant on the flooding response of the river for 
the 20 year ARI event.  
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Appendix A Model and Results Files 
The supplied DVD contains TUFLOW model files and max asc grid result files for the 20, 50, 100 and 500 
year ARI design flood events. Climate change models and results are also included.
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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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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 

ADDITIONAL RFI – RESPONSE 11/05/2016 

  



 

 

 

Registered office: Level 5, 141 Walker Street, North Sydney NSW 2060, Australia   ABN 76 104 485 289 
 
F:\AA007094\A-Correspondance\A0002-AA007094-AAL-01 - Additional RFI Response.docx 
 

Graeme Ingles  

Gold Coral c/- Ingles Group Pty Ltd 

Po Box 558 

Surfers Paradise QLD 4271 

 

11/05/2016 

 

Iron Gates Residential Subdivision – Response to Richmond Valley 

Council Request for Further Information  
 

Dear Graeme  

We refer to the Information Request issued by Richmond Valley Council and the Office of 

Environment & Heritage for the abovementioned development on 1st of March 2016 

reference DA2015/096 –SMc:SL and our subsequent fee. In accordance with our 

approved scope of works, this is our response (in orange font) to the request for 

information items (in black font) for your inclusion in the collated response to Council. 

 

1. Section 3.2; The 6.25 metre retaining wall is considered visually excessive. 

Council requires a stepped embankment be provided. Please provide a revised 

design detail for this request. 

 

Arcadis understands that the proposed wall could be considered visually 

excessive however in order to minimize the visual impact and use the wall as a 

feature, the development is proposing to create a green wall. 

 

Figure 1 to 3 below show an example of the proposed treatment.  

 

Figure 1- Retaining Wall without Vegetation 

 

Arcadis Australia Pacific Pty Ltd 

Level 7, Premion Place 

Cnr Queen & High Streets 

PO Box 1653 

SOUTHPORT  QLD  4215 

Tel No: +61 7 5532 3933 

Fax No: +61 7 5591 4778 

arcadis.com 

 

A0002-AA007094-AAL-01  
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Figure 2- Example 1 of Green Wall 

 

 

 Figure 3- Example 2 of Green Wall 

The open web construction and use of free draining material eliminates two 
common causes of failure in retaining walls — namely build-up of hydrostatic 
pressure and the destructive pressure of tree root systems.  

The high quality precast concrete components provide for long-term durability and 
will not rot or warp. 

Concrete crib walls are specifically designed to allow speed and ease of 
construction for minimum cost and require little or no maintenance. The standard, 
quality components allow for the most economical solutions for various wall 
heights. 
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A Concrib crib wall can be planted with flowers, shrubs, or creepers, using the 
spaces in the face of the wall. This allows the wall to blend in with any existing or 
proposed environment.  Is it possible that we could “green” the wall with a variety 
of plants suitable for the Richmond Birdwing Butterfly. 

To promote the Richmond Birdwing Butterfly the following plants are suggested:  

Adult Richmond Birdwing butterflies will feed on nectar from flowers of 
many native plants, including native frangipani (Hymenosporum flavum), 
pavetta (Pavetta australiensis), black bean (Castanospermum australe) 
and lilly pillies (Syzygium species), as well as several exotic flowers, e.g. 
buddleia, pentas, honeysuckle, bougainvillea, impatiens and 
hibiscus.  They prefer white and red blooms to other colours. 

The caterpillars (or larvae) only feed naturally on two species of vines – 
the lowland Richmond birdwing vine (Pararistolochia praevenosa) and 
the mountain aristolochia (Pararistolochia laheyana). 

These plants are proposed to be cultivated across the wall facing in order to assist 
in recovery of the breeding habitats for the butterfly. 

Refer to Planit Drawing Iron Gates Cribb Wall Landscape Details. (attached).  

 

2. To be noted: Plan C140 Rev 04. Ch 0 to 110 - MC1004 has a narrowing of the 

pavement to lessen the impact on environmental grounds with barriers and an 

elevated pedestrian platform. Plan C122 indicates retaining walls up to 1.5m with 

a pedestrian walkway on the side. -The width will need to be 2.5m wide to comply 

with cycleway standards and suitable balustrading to elevated walkways. 

 

Arcadis has amended Plan C140 to show a 2.5m wide pedestrian walkway to 

comply with Council’s cycleway standards. Suitable balustrading will be provided 

with details provided during Construction Certificate Application.  

 

3. Section 4.2.6 At the latter stages of the development, where traffic volumes may 

exceed 500 AADT". Council has assessed the following traffic movements; 176 

lots x say 6 movements per day = 1.056 vpd. The 1,056 is much greater than the 

standard that the road has been assessed at which is only 500vpd. Council 

request the road designs be reassessed to account for 1,056 vpd. 

The report entitled Iron Gates Residential Development Engineering Services and 

Civil Infrastructure Rev 06 dated 10/05/2016 has been amended to include 

discussion about Iron Gates Road estimated traffic volumes, proposed upgrade 

and timing. The existing road profile, which include a 6m and 1m shoulder, is able 

to support Stage 1 and a large portion of Stage 2 traffic when an upgrade is 

proposed to widen the pavement to an 8m full width seal. Refer Section 4.2.6 of 

the report for further details.   
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4. Section 9.2.2; please explain what is the comparison between the original ET 

loading that was the input for the dual rising main, and the proposed ET loading 

now by the proposed subdivision. Council needs to ensure the existing 

infrastructure is suitably sized for the proposed development. 

 

The report entitled Iron Gates Residential Development Engineering Services and 

Civil Infrastructure Rev 06 dated 10/05/2016 has been amended to make 

allowance for the existing lots, currently connected to the DN150 gravity sewer in 

Mangrove Street upstream of the existing EHPS-02 pump station. Please refer to 

attached sewer calculations and Section 9 of the report.   

 

5. Section 7.2.3 Infiltration pits are 1m deep and almost 5m2 . Council has concerns; 

• What are the risks to a saturated sub base for the roads? 

To avoid any risks of saturating road sub-base, all roads will be provided with 

subsurface drainage in accordance with The Northern River Council Specs.  

• Impact to/from driveways? 

Driveways will be coordinated during detailed design to avoid clashes with 

drainage system.  

 

• How is overflow from the pits to be managed without causing nuisance 

stormwater flows to adjoining land owners. Council preference is for the 

overflow to be discharged to street kerb or via Internal Allotment Drainage 

(IAD). 

Flows will be captured and conveyed to the infiltration system, with overflow being 

directed to the street kerb system. Refer figures 4 and 5 below shows a typical 

infiltration system details. It should also be noted that all proposed lots typically 

fall to the road with no inter allotment needed.  

 

 

 
Figure 4- Typical Infiltration Strategy  
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Figure 5- Infiltration System Details  

 

• How are the pits be protected from future owners constructing over the pits 

or reducing the effectiveness of the pit. An easement on tittle may be an 

appropriate method to protect this infrastructure. 

An easement for Stormwater will be provided over each device. This will be 

detailed during the detailed design phase of the project.  

 

 

 

 

 

Yours sincerely 

 

 

Darlan Castro 
Senior Engineers  
(07) 5503 4822 

 

Enc. Planit Cribb Wall Landscape Details  
 Sewer Calculations  

Iron Gates Residential Development Engineering 
Services and Civil Infrastructure Rev 06 dated 
10/05/2016 
 

CC. Gold Coral Pty Ltd  

CC.    Planit Consulting  
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WATER NETWORK CAPACITY ASSESSMENT  
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Reference F0002-10027302-AAR-01 - Water Network Memo 

Subject Evans Heads Water Network Capacity Assessment – Iron Gates Development 

  

EXECUTIVE SUMMARY 

The purpose of this memorandum to undertake an investigation into how the proposed Iron Gates 

development affects the surrounding Evan’s Head potable water network, utilising the H2OMap water 

network models supplied by Richmond Valley Council. The proposed development’s internal potable 

water network was not assessed and will be the subject of future detailed design to ensure minimum 

servicing to all allotments.  

This Water Network Assessment Memorandum shows that the proposed development can be serviced 

by the existing potable water network. The model analysis indicates that the Iron Gates development, 

once fully developed and in-use, will have no additional impact on the Evans Head potable water 

network. This is true for both standard ‘Peak Day Demand’ and during a Fire Flow event. Issues within 

the Evans Head network are current and not exaggerated in any aspect from the proposed development.  

SITE LOCATION AND REFERENCE PLAN 

The following reference plan is provided: 

 

Figure 1 – Reference Plan (Image courtesy of Nearmap)  



PROPOSED DEVELOPMENT LOADING 

For the purposes of this report, the development has been assessed under two loading cases to better 

determine the anticipated impact to be had on the surrounding network. These cases are as follows: 

• Existing Case – The existing potable water network, excluding loads from the proposed 

development. The ‘GHD, PDD with Rising Main’ scenario was assessed, which analyses the ‘Peak 

Day Demand’ for the entire Evans Head network.  

• Developed Case – The calculated demand for the Iron Gates development based on the latest 

development plans, applied to the network at Iron Gates Road. The ‘GHD, PDD with Rising Main’ 

scenario was again assessed to determine the impact on the network during the ‘Peak Day Demand’. 

The proposed development’s load was applied to the model via ‘RSF, Residential Single Family’ loading 

pattern. This loading pattern was chosen as it best represents the proposed development and complies 

with the assumptions made in the model for the Evans Head network.  

Table 1 below shows the proposed development’s calculated Equivalent Tenements (ET). 

Table 1  Proposed Development Loadings 

Category 
Number of 

Lots 
Conversion Rate  

Proposed ET 

Loading 

Single Detached Dwelling Lot 105 1ET/lot 105 

Duplex Dwelling Lot 70 2ET/lot 140 

Total: 245 

MODELLING ASSUMPTIONS & METHODOLOGY 

ASSUMPTIONS 

Richmond Valley Council supplied three H2OMap Water network models – ‘High level zone ADD’, ‘New 

Zoning’ and ‘High level zone PDD’ in March 2019. Upon inspection of the models, it was decided that 

the ‘High level zone PDD’ model would be used for the investigation, as it had generally lower minimum 

pressures which typically indicate the network is under greater loads. Therefore, the potable water 

supply network surrounding the proposed development site was modelled using the ‘High level zone 

PDD’ H2OMap Water model. These models each had four scenarios – ‘BASE, Base Network Scenario’, 

‘2009_AD, Average Day Demand’, ‘2009_PD, Peak Day Demand’ and ‘GHD, PDD with Rising Main’.  

The development demand has been applied in the ‘GHD, PDD with Rising Main’ scenario, as it was 

determined to be the most conservative scenario. The analysis was undertaken considering the 

following assumptions and design criteria (Note: All design criteria are in accordance with the ‘New 

South Wales Development Design Specification D11 – Water Supply’, the ‘Water Services Association 

of Australia – Water Supply Code of Australia – Part 1: Planning and Design’ and the ‘AS3500.1:2018 

Plumbing and Drainage Part 1: Water Services’): 

• The site is located within the Evans Head zone; 

• 3-day standard flow simulation with a minimum design pressure of 20m and a maximum design 

pressure of 78m. 

• 3-day standard flow simulation with a maximum design velocity of 3m/s.  

• 1-day fire flow simulation with a minimum design pressure of 11.8m and a maximum design pressure 

of 78m. Fire flow was applied from 5:30am to 9:30am, as this was determined to be when the peak 

demand in the network occurred. 

• The development will be serviced from one connection point – junction ‘MWH2142’, and feeder 

pipe ‘51524’, being the potable water main on Iron Gates Road.  



• Demand has been applied using the ‘RSF, Residential Single Family’ loading pattern. 

• Adopted the North Coast Regional Plan 2036 target plan of 40% of dwellings to be duel 

occupancies for development site. 

METHODOLOGY 

The proposed development was incorporated into the H2OMap Water model by applying the anticipated 

loads at the specified connection point of the model as per Table . The impact on the existing water 

supply network was assessed by verifying and comparing the standard flow pressure, fire flow pressure 

and pipe velocity against the abovementioned design criteria.  

Summary tables are included below which specify the applied loadings in each of the modelled 

scenarios as a result of the development.  

Table 2  Load Application Table at Connection Junction MWH2142 

Scenario 
Existing 

Scenario (ET) 

Loads to be 

Removed (ET) 

Proposed 

Development 

Load (ET) 

Load Net 

Increase 

(ET) 

GHD, PDD with 

Rising Main 
0 0 245 245 

STANDARD FLOW PRESSURE 

The standard flow scenario was assessed for the ‘GHD, PDD with Rising Main’ scenario in the existing 

and developed cases. In the developed case the development loads were applied to the specified 

connection point and the results were then compared to the results modelled in the existing case. The 

minimum and maximum pressures in the previously specified vicinity to the proposed development were 

assessed over a 72-hour period using a steady state simulation. 

PIPE VELOCITY 

The standard flow scenario was assessed for the ‘GHD, PDD with Rising Main’ scenario for both the 

existing and developed cases to determine pipe velocities. In the developed case the additional loads 

were applied to the specified connection point and the results were then compared to the results 

modelled in the existing case. The minimum and maximum velocities domain in the proposed 

development were assessed over a 72-hour period using a steady state simulation. 

FIRE FLOW VELOCITY 

The fire flow scenario was modelled using a fire flow simulation of 1 day by applying 11L/s fire flow 

demand for residential uses at the proposed connection point over a period of 4 hours. A duration of 4 

hours is adopted to ensure the peak in the system is adequately captured when modelling. It is noted 

that site will likely only be approved for 11L/s for 2 hours unless another flow and duration is approved 

by Richmond Valley Council. The minimum fire flow pressures in the specified vicinity of the site were 

then assessed against the previously mentioned design criteria. 

  



RESULTS AND DISCUSSION 

EXISTING SYSTEM PERFORMANCE 

STANDARD FLOW PRESSURES 

The H2OMap Water simulation results are displayed in Table . The minimum and maximum pressures 

at the connection point and within the modelled domain are presented. 

Table 3  Existing Standard Flow Pressures within Modelled Domain 

Scenario 

Connection Node 

(MWH2142) Min Pressure 

within Domain 

Pressure (m): 

Node 

Max Pressure 

within Domain 

Pressure (m): 

Node 

Number of 

Non-

Compliant 

Min 

Pressures in 

Domain 

Number of 

Non-

Compliant 

Excess 

Pressures in 

Domain 

Min 

Pressure 

(m): 

Max 

Pressure 

(m): 

GHD, PDD 

with Rising 

Main 

33.57 43.24 
3.50 

(MWH2044) 

58.84 

(MWH4156) 
61 0 

The above existing case results indicate that the minimum pressures within the modelled domain are 

not in accordance with the DSS requirements. There are 61 minimum pressure non-compliances within 

the existing network. The minimum pressure found in the network was 3.50m at junction ‘MWH2044’. 

These results will be the basis of which the developed case is assessed against. 

The maximum pressures within the existing network are in accordance with the DSS requirements. 

It must be noted that these minimum pressure non-compliances were seen across all models and 

scenarios. 

STANDARD FLOW VELOCITIES 

The H2OMap Water simulation results are displayed in Table 4. The maximum velocities within the 

modelled domain and the connecting pipe are presented below. 

Table 4  Existing Standard Flow Velocities within the Modelled Domain 

Scenario 

51524 
Max Velocity within Domain 

Velocity (m/s): Node 

DSS Compliant 

(YES/NO) 

Number of Max 

Velocity Non-

Compliances 
Max Velocity: 

(m/s) 

GHD, PDD 

with Rising 

Main 

0.01 
3.12 

(MWH149) 
NO 5 

The above existing case results indicate maximum velocities within the modelled domain do not 

demonstrate compliance with the DSS. There are 5 max velocity non-compliances within the existing 

network. 

The maximum velocity found in the network is 3.12m/s at ‘MWH149’. These results will be the basis of 

which the developed case is assessed against. 

It must be noted that these max velocity non-compliances were seen across all models and scenarios. 

  



FIRE FLOW PRESSURE/ VELOCITY 

The existing case fire flow simulations were run at the proposed development connection with a fire flow 

demand of 11L/s. The fire flow pressure and pipe velocity results are presented in Table 5 below. 

Table 5  Existing Fire Flow Pressure & Velocity within Modelled Domain 

Scenario 

Fire 

Flow 

Demand 

(L/s) 

Connection 

Node 

(MWH2142) 

Min 

Residual 

Pressure in 

Domain (m): 

Node 

Max Velocity 

within Domain 

Velocity (m/s): 

Pipe 

Number of 

Minimum 

Pressure Non-

Compliances 

Number of 

Max Velocity 

Non-

Compliances 

Min 

Residual 

Pressure 

(m): 

GHD, 

PDD with 

Rising 

Main 

11 33.40 
3.52 

(MWH2044) 

3.12 

(MWH161) 
11 5 

The fire flow simulations show the DSS of a minimum of 11.8m pressure is not achieved within the 

network for the assessed scenario with the specified fire loading.  

The above existing fire flow case results indicate maximum velocities within the modelled domain do not 

demonstrate full compliance with DSS requirements for the assessed planning horizon. 

The maximum velocity found in the assessed domain is 3.12m/s at ‘MWH161’. The minimum residual 

pressure found in the assessed domain is 3.52m at ‘MWH2044’.  

These results will be the basis of which the developed case is assessed against. 

 

  



DEVELOPED SYSTEM PERFORMANCE 

DEVELOPED SYSTEM PERFORMANCE 

STANDARD FLOW PRESSURES 

The H2OMap Water simulation results are displayed in Table 6. The minimum and maximum pressures 

within the modelled domain are presented. 

Table 6  Developed Standard Flow Pressures within Modelled Domain 

Scenario 

Connection Node 

(MWH2142) Min Pressure 

within Domain 

Pressure (m): 

Node (+/-) 

Max Pressure 

within Domain 

Pressure (m): 

Node (+/-) 

Number of 

Non-

Compliant 

Min 

Pressures in 

Domain (+/-) 

Number of 

Non-

Compliant 

Excess 

Pressures in 

Domain (+/-) 

Min 

Pressure 

(m): (+/-) 

Max 

Pressure 

(m): (+/-) 

GHD, PDD 

with Rising 

Main 

31.38  

(-2.19) 

42.79 

(-0.45) 

3.50 (0) 

(MWH2044) 

58.84 (0) 

(MWH4156) 
61 (0) 0 (0) 

The above developed case results indicate that the minimum pressures within the modelled domain are 

not in accordance with the DSS requirements. There are 61 minimum pressure non-compliances within 

the network. The minimum pressure found in the network was 3.50m at junction ‘MWH2044’. 

The maximum pressures within the network are in accordance with the DSS requirements. 

However, it must be noted that the proposed development does not cause any additional non-

compliances and only causes a minor diminishment in the surrounding water network.  

STANDARD FLOW VELOCITIES 

The H2OMap Water simulation results are displayed in Table 7. The maximum velocities within the 

modelled domain and the connecting pipe are presented below. 

Table 7  Developed Standard Flow Velocities within the Modelled Domain 

Scenario 

51524 
Max Velocity within 

Domain Velocity (m/s): 

Node 

DSS Compliant 

(YES/NO) 

Number of 

Additional Max 

Velocity Non-

Compliances 

Max Velocity: 

(m/s) 

GHD, PDD 

with Rising 

Main 

0.01 (0) 
3.12 

(MWH149) 
NO 5 (0) 

The above developed case results indicate maximum velocities within the modelled domain do not 

demonstrate compliance with the DSS.  

The maximum velocity found in the assessed domain is 3.12m/s at ‘MWH149’.  

However, it must be noted that the proposed development does not cause any additional non-

compliances within the network.  

  



FIRE FLOW PRESSURE/ VELOCITY 

The existing case fire flow simulations were run at the proposed development connection with a fire flow 

demand of 11L/s. The fire flow pressure and pipe velocity results are presented in Table 8 below. 

Table 8  Developed Fire Flow Pressure & Velocity within Modelled Domain 

Scenario 

Fire 

Flow 

Demand 

(L/s) 

Connection 

Node 

(MWH2142) 

Min 

Residual 

Pressure in 

Domain (m): 

Node (+/-) 

Max Velocity 

within 

Domain 

Velocity 

(m/s): Pipe 

(+/-) 

Number of 

Minimum 

Pressure Non-

Compliances 

(+/-) 

Number of 

Additional Max 

Velocity Non-

Compliances 

(+/-) 

Min 

Residual 

Pressure 

(m): (+/-) 

GHD, 

PDD with 

Rising 

Main 

11 
31.21  

(-2.19) 

3.52 (0) 

(MWH2044)  

3.12 (0) 

(MWH149) 
11 (0) 5 (0) 

The fire flow simulations show the DSS of a minimum of 11.8m pressure is not achieved within the 

network for the assessed scenario with the specified fire loading.  

The above developed fire flow case results indicate maximum velocities within the modelled domain do 

not demonstrate compliance with the DSS for the assessed scenario. 

The maximum velocity found in the assessed domain is 3.12m/s at ‘MWH149’.  

The minimum residual pressure found in the assessed domain is 3.52m at ‘MWH2044’. 

It must be noted that the proposed development does not cause any additional non-compliances within 

the network.  



CONCLUSION 

This Water Network Assessment Memorandum shows that the proposed development can be serviced 

by the existing potable water network. 

Upon the inclusion of the development, the assessment resulted in the following conclusions: 

• Standard Flow Pressure – Some minimum pressures for both the existing and developed case do 
not comply with the DSS requirements for the assessed scenario. The proposed development does 
not cause any additional minimum pressure non-compliances within the network, any non-
compliances are current and existing according to the model. The maximum pressure for both the 
existing and developed case comply with the DSS requirements for the assessed scenario. 

• Standard Flow Velocity – There are max velocity non-compliances in both the existing and 
developed scenario. However, the proposed development does not cause any additional non-
compliances. 

• Fire Flow – For both the existing and developed cases, the DSS minimum of 11.8m pressure was 

not achieved for particular areas in the assessed scenario. There was multiple max velocity non-

compliance in both the existing and developed scenarios. However, the proposed development does 

not cause any additional non-compliances in either low pressure or high velocity.  

The above discussion and model analysis indicate that the Iron Gates development, once fully 

developed and in-use, will have no additional impact on the Evans Head potable water network. This is 

true for both standard ‘Peak Day Demand’ and during a Fire Flow event. Issues within the Evans Head 

network are current and not exaggerated in any aspect from the proposed development.  
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EXECUTIVE SUMMARY 

The purpose of this memorandum is to undertake an investigation into how the proposed Iron Gates 

development affects the surrounding Evan’s Head sewer network, utilising the information supplied by 

Richmond Valley Council (RVC). Based on the information supplied in this document, council engineers 

will be able to satisfy themselves the DA achieves the relevant considerations of cl 6.2 of the RVLEP 

2012. 

This memorandum has found that the development flows (9.29L/s) are not exceeding the planned flows 

(9.4L/s). This is based off the investigation of Richmond Valley Council (RVC) sewerage planning report 

for Evans Head(Evans Head Sewerage Augmentation Strategy (22/153537/78398 R3), undertaken by 

GHD) and discussion with council regarding their system performance. 

SITE LOCATION AND REFERENCE PLAN 

The following reference plan is provided: 

 

Figure 1 – Reference Plan (Image courtesy of Nearmap) 
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SEWER NETWORK INFROMATION PROVIDED BY COUNCIL & 
ASSESSMENT ASSUMPTIONS 

RVC’s sewer planning strategy for the greater Evans Head Township is summarised in a report, Review 

of Evans Head Sewerage Augmentation Strategy (22/153537/78398 R3), undertaken by GHD in May 

2010. This report summaries the existing network performance, future network performance and 

network augmentations to rectify any network non-compliances. GHD have put forward a number of 

options that council can utilise to augment their network to rectify these said non-compliances. Arcadis 

has used this report as a guide to assess the developments impact on the surrounding network. Some 

key points from this report are summarised below with advice from council; 

• RVC confirmed that council has adopted the strategy summarised in Figure 7-7 of the GHD 

report for the Evans Head sewer network; 

• Council have indicated that only the 2008 network upgrades have been undertaken in 

accordance with the GHD report. No further upgrades in the network have been undertaken. 

• RVC strategy is based on an existing population of 3,659 persons for Evans Head; 

• RVC strategy is based on an ultimate population forecast in 2050 of 6,101 persons for Evans 

Head;  

• RVC strategy estimates 123ET (11.4L/s) for catchment 2 (Iron Gates connection catchment) in 

the ultimate; 

• RVC strategy has allowed for 100ET (9.4L/s) from the Iron Gates Development;  

• Proposed 2008 pump upgrade to pump station EHPS-02 has been completed which provides 

a flow of 20.8L/s; and 

• 2.3 EP/ ET (Based of GHD Report). 

Correspondence with RVC has provided the following input and assumptions to assist in the calculations 

for this memorandum; 

• ADWF – 468 L/ET/day (Based on Draft Evans Head Sewer model and confirmed by council 

officer); 

• PWWF – Design Standard stipulates 5 x ADWF, however, Council has noted that their sewer 

system is more like 7 x ADWF for a PWWF. Therefore, for this assessment 7 x ADWF has been 

adopted as PWWF; and 

General assumptions made for the assessment are summarised below: 

• Adopted the North Coast Regional Plan 2036 target plan of 40% of dwellings to be duel 

occupancies for development site. 

PROPOSED DEVELOPMENT LOADING 

For the purposes of this report, the development has been assessed under two loading cases to better 

determine the anticipated impact to be had on the surrounding network. These cases are as follows: 

• Existing Case –Planned loads GHD and council Strategy Report; 

• Developed Case – The calculated demand for the Iron Gates development based on the latest 

development plans. 

Table 1 below shows the proposed development’s calculated Equivalent Tenements (ET). 

Table 1 Existing/ Planned Load for the Site 

Loading Type Loading 

Planned Load 100ET 

Table 2 below shows the proposed development’s calculated Equivalent Tenements (ET). 
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Table 2 Proposed Development Loadings 

Category 
Number 

of Lots 
Conversion Rate  

Proposed ET 

Loading 

Single Detached Dwelling Lot 105 1ET/lot 105 

Duplex Dwelling Lot 70 2ET/lot 140 

Total: 245 

PROPSOED DEVELOPMENT FLOW CALCULAITON 

Table 3 demonstrates the calculation of the average dry weather flow and peak wet weather flow from 

the development. 

Table 3 Proposed Development Flows 

Parameter Result 

Proposed Development Load 245ET 

Average Dry Weather Flow (ADWF) 1.33 L/s 

Peak Wet Weather Flow (PWWF) 9.29 L/s 

PUMP STATION PS2 CATCHMENT 

The above mentioned GHD report has estimated the catchment flows that enter PS2 are made up of 

two portions. The first portion is the existing development flows which have been estimated at 11.4L/s 

for PWWF. The secondary flow is from the proposed Iron Gates development which the report estimated 

to be 9.4L/s. This gives the pump station a total inflow of 20.8L/s. The pump upgrade to cater for this 

20.8L/s has confirmed to have been implemented by council. 

As seen in the above Table 3 the PWWF from the proposed development is lower than planned loading 

that GHD and Council have stipulated. 

WIDER SEWER NETWORK IMPLICATIONS 

If the general strategy that council has adopted, Figure 7-7, of the GHD report is maintained and followed 

in its augmentation process, then the proposed development should not cause impact any impacts on 

the network. If the strategy is not followed, PS2 will still have capacity, however, downstream pump 

stations might begin to demonstrate non-compliances in the future if the estimated population grows as 

expected or at a higher rate. If the population remains stagnant there may be opportunity for council to 

delay augmentation which appears to what is happening as none of the 2014 upgrades have been 

undertaken. This will however require further studies.  
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 ttmgroup.com.au 

 

TTM Consulting Pty Ltd 
ABN  65 010 868 621 

P  07 5514 8000 
E  ttmgc@ttmgroup.com.au 

 

PO Box 930 
Sanctuary Cove QLD 4212 

 

 

17 July 2019 

Our Ref: 19GCT0119 

Council Reference: MCU/2019/127 

 

 

Attention:  Mr Graeme Ingles 

Gold Coral Pty Ltd 

PO Box 3441 

Australia Fair Southport 4215 

 

 

Dear Graeme, 

RE: Iron Gates Development, Evans Heads – Residential Subdivision 

TTM Consulting Pty Ltd (TTM) has been engaged, as requested by Gold Coral Pty Ltd, to respond to Section 

16.13 and 18.3 of the Richmond Valley Council’s Information Request (ref: No.2015/0096, dated 2 February 

2019). 

TTM has undertaken a traffic study for the proposed 175 residential lot subdivision and prepared a traffic 

engineering assessment to form part of the revised Iron Gates residential subdivision development 

application in Evans Heads. 

The aim of this assessment is to discuss the proposed access road capacity and impact on the local network. 

Introduction 

The site is located along Iron Gates Drive, located approximately 2km west of Evans Head NSW. The property 

description of the development is Lot 163 DP 831052, Lots 276 and 277 DP 755624, Crown Road Reserve 

between Lots 163 DP 831052 and Lot 276 DP 755724, Crown Foreshore Reserve and Iron Gates Drive, Evans 

Head NSW. 

The site is currently zoned for General Residential and Environmental Conservation uses according to the 

Richmond Valley Local Environmental Pan 2012 and is currently provided access from Iron Gates Drive. 

  



 

2 

Development Description 

The proposed development involves a One Hundred and Eighty Four (184) Lot Subdivision including: 

• One Hundred and Seventy Five (175) Residential Lots; 

• Three (3) Residue Lots 

• Four (4) Public Reserves 

• One (1) Drainage Reserve 

• One (1) Sewer Pump Station Lot  

• Upgrading of Iron Gates Drive 

• Demolition of Existing Structures Onsite 

• Subdivision Work including road works, drainage, water supply, sewerage, landscaping and 
embellishment work and street tree planting 

Section 16.13 – Roads and Traffic (Item 1) 

The traffic generating volumes of up to 500AADT represents 91 dwellings. The DA is for 175 residential allotments. The 

capacity of the existing road, classified as a rural or rural residential road, will be below standard after the construction 

of the 91st dwelling. 

Response  

TTM has estimated the expected peak hour trip generation for the proposed development. 

Roads and Maritime Services (RMS) ‘Guide to Traffic Generating Developments Updated traffic surveys’ 

(2013) recommends using specific generation rates, for planning purposes, for different development types. 

Application of these rates to the proposed development, results in the estimate of development site traffic 

generation, as shown in Table 1. 

An in:out split of 20:80 for the morning peak period and 70:30 for the evening peak period has been 

assumed for the proposed residential dwellings. 

TTM has been informed that the proposed development would consist of a mix of 105 residential lots and a 

maximum of 70 duplex allotments (140 total dwellings). TTM has undertaken the peak hour trip generation 

estimation based on the maximum dwelling yield across the site. 
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Table 1: Peak Hour Trip Generation 

Land Use RMS / RTA Trip Rate Extent Trip Generation In : Out Split In : Out Trips 

Morning Peak Hour 

Regional Area 
Dwelling 

0.78 trips per dwelling 105 dwellings 82 20 : 80 16 : 66 

Duplex (Medium 
Density) 

0.6 trips per dwelling 70 duplexes 
(140 dwellings) 

84 20 : 80 17 : 67 

Total     33 : 133 

Evening Peak Hour 

Regional Area 
Dwelling 

0.71 trips per dwelling 105 dwellings 75 70 : 30 53 : 22 

Duplex (Medium 
Density) 

0.6 trips per dwelling 70 duplexes 
(140 dwellings) 

84 70 : 30 59 : 25 

Total     112 : 47 

Generally, the daily trips generated by residential developments is 10 times the peak hour trip generation. 

Based on the above, the proposed development is expected to generate 1,685 daily vehicle trips. All 

vehicular trips would access the site via Iron Gates Drive. 

TTM have estimated the development traffic distribution and subsequent turning volumes through the 

Woodburn Street / Wattle Street intersection, as shown in Figure 1 and Figure 2. TTM notes that the 

estimated traffic would represent the worst case scenario through the Woodburn Street / Wattle Street 

intersection, as it is likely that some traffic would turn off onto Cypress Street or Cedar Street. 

 

Figure 1: Estimated Development Traffic Distribution 
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Figure 2: Estimated Turning Volumes – Woodburn Street / Wattle Street 

The traffic generated by the proposed development would exceed the threshold of a minor up to 1,000 

AADT (for rural roads), as per the NSW Development Design Specification – D1 Geometric Road Design. 

Table T 1.27 – Carriageway and seal width for rural roads outlines that ‘major roads over 1,000 AADT’ should 

be designed with a 7.5m seal and 1.5m shoulders. TTM notes that this design is for all rural roads with an 

AADT over 1,000 trips. 

Table D.1.5 outlines that collector streets (ie maximum AADT 3,000) within a residential subdivision road 

network should be designed with a carriageway width of 11m. TTM understands that the 11m carriageway 

includes two 3.5m wide traffic lanes and two 2.0m wide parking lanes. TTM note that there is no demand for 

parking along Iron Gates Drive, therefore, parking lanes would not be required. 

The proposed development is to be an urban subdivision in nature and is to form part of the Evans Head 

township. Iron Gates Drive is the road connecting the subdivision to the township and is between 1.0-1.5km 

long. 

The nature of Iron Gates Drive is solely to provide connection to the subdivision, would not have a parking 

demand and does not direct provide vehicle accesses to new single dwellings, as shown in Figure 8. TTM 

would not consider the road to be solely rural or urban in nature. 

It is proposed that improvements be made to Iron Gates Drive, to provide an 8.0m wide two-way 

carriageway including two 3.5m wide traffic lanes and a 0.5m wide sealed shoulders on either side. 

TTM consider that the proposed carriageway is suitable. The use of Iron Gates Drive is to be for both urban 

and rural purposes; and, the proposed carriageway is to be a medium between the two standard designs. 

There is suitable carriageway width to accommodate the two-way traffic and there would be suitable area 

within the verge for broken down vehicles to pull over. Iron Gates Drive would also be a low speed 

environment with a low volume of heavy vehicle traffic. 
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Section 16.13 – Roads and Traffic (Item 2) 

The weight of loads on the bridge is unknown and should be to ensure bushfire tenders can safely cross it and that it has 

the capacity to provide for the traffic generated by the DA, in particular the impact of transport haulage associated with 

the bulk earthworks. 

Response 

TTM is unaware of any load limits associated with the bridge and there is no signage on the approach to 

identify limits below the national standard. It is assumed that the bridge was designed and constructed to 

the relevant design standards at the time of construction. TTM’s experience would indicate that the load 

limit in this case would generally be 42.5t. 

The bridge is currently constructed with a 6.2m wide carriageway and a 2.5m walkway (to be retained), 

including two 3m wide through lanes. 3m wide lanes are in accordance with Austroads Guide to Road 

Design. 

The proposed Iron Gates Road would narrow from an 8m wide carriageway to the 6.2m wide bridge ie by 

reducing the through lane width and removing the shoulder. TTM considers that the existing bridge width to 

be suitable, as the provision would provide through lanes that are suitably wide to cater for two-way traffic 

movements and the pinch point (bridge) only is 18m long (ie 3 car lengths). 

TTM recommends that Narrow Bridge (W4-1) signage be installed on both approaches to the bridge. 

Section 16.13 – Roads and Traffic (Item 3) 

The DA does not make any traffic impact assessment relating to the bulk earthworks, which are substantive, given the 

constraints and condition of Iron Gates Dr.  

A traffic impact assessment in accordance with RMS guidelines is required to clearly:  

• Establish the classification of the only link road between an existing township and a proposed 175 residential lot 

subdivision  

• Identify the existing condition of Wattle St to and including the intersection of Woodburn St, there existing capacities 

and when and how these roads should be up-graded (if required) to relevant RVC standards  

• Identify the existing condition of Iron Gates Dr, its existing capacity and when and how that should be up-graded to 

relevant RVC and regional standards, and  

• Identify the existing condition of Iron Gates Dr, is existing capacity and when and how that should be up-graded to the 

relevant standards required by the NSW RFS.  

Knowing what are and satisfying the relevant standards required by the NSW RFS for Iron Gates Dr is a key important 

issue and needs to be clearly documented in both the traffic impact assessment and bushfire threat assessment for the 

DA. 
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Response 

As outlined above, the proposed development would generate approximately 1,685 vpd and the proposed 

design of Iron Gates Road would be effectively to a Collector Standard (without parking lanes). The expected 

daily traffic along Iron Gates Road would be much lower than 3,000vpd, which is generally the threshold for 

a Collector Street. Therefore, TTM considers that Iron Gates Road should be classified as a collector street, 

which in turn would be classified as a Minor Road. 

Development Traffic Impact Assessment 

TTM have been provided AADT data from the Richmond Valley Council along Woodburn Street, as follows: 

• 2007 – 3505 AADT 

• 2017 – 4570 AADT 

This increase in AADT between 2007 and 2017 corresponds to an average background traffic increase of 

2.7% per annum. 

TTM has then estimated the base traffic for a 2019 base year scenario to be an AADT of 4,820 vpd. It is 

estimated that this would correspond to volumes of 240 vehicles in each direction on Woodburn Street 

during peak hours (ie 10% of daily traffic during peak hours and a 50:50 split). 

TTM have estimated the 2032 base case through traffic along Woodburn Street, by applying a compounding 

growth factor of 2.7% over 15 years), as shown in Figure 3. 

The 2032 project case has then been derived from the addition of the development generated traffic, Figure 

2, and the 2032 base case scenario, Figure 3. This is shown in Figure 4. 

 

Figure 3: Estimated Local Traffic Movements for Development Generated Traffic 2032 Design Year 
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Figure 4: Estimated Local Traffic Movements for Development Generated Traffic 2032 Design Year 

TTM have undertaken a turn warrant assessment for the future 2032 project case design year. 

 

Figure 5: Woodburn Street / Wattle Street Intersection 

As it is likely that there would be additional right turning traffic due to existing surrounding uses. TTM 

considers that a suitable right turn treatment would be a Channelised Right Turn (CHR). 

TTM expect that there would be some additional left turning traffic, and a Short Auxiliary Left turn lane 

(AUL(S)) may be warranted. However, there are no left turning treatments around the Evans Head area, so 

the provision of such a turning treatment would not be consistent with the surrounding road network and 

AM Left Turn 

PM Left Turn 

AM Right Turn 

PM Right Turn 
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would not meet driver’s expectation. Therefore, TTM considers that a Basic Left turn (BAL) turning treatment 

would be suitable at the Woodburn Street / Wattle Street intersection. 

TTM recommends that a CHR and a BAL turning treatment be incorporated into the design of the Woodburn 

Street / Wattle Street intersection. TTM has prepared a functional layout plan which demonstrates the 

recommended turning treatments, as shown enclosed. TTM expects that the turning treatments should be 

able to be completed with linemarking and recommends that it is implemented before the completion of the 

development. 

Bulk Earthworks Traffic Impact Assessment 

TTM has been informed by Arcadis that the bulk earthworks would have a duration of 16 weeks of import, 6 

days per week for 9 hours per day, expecting 36 truck trips each way per day. This corresponds to a 

maximum average rate of 4 trucks in per hour and 4 trucks out. 

TTM have also been informed that the deliveries would be made by Truck & Dogs (19m) using the Doonbah 

Quarry 5km west of Evans Head and utilise following route: Evans Head – Woodburn Road then via Wattle 

Street. So, all delivery traffic would be utilising the Woodburn Street / Wattle Street intersection. 

TTM have estimated the turning movements associated with the bulk earthworks, as shown in Figure 6; and, 

TTM have conducted a turn warrant assessment as shown in Figure 7. 

 

Figure 6: Woodburn Street / Wattle Street Intersection 
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Figure 7: Woodburn Street / Wattle Street Intersection Bulk Earthworks Turn Warrant Assessment 

TTM understands that there would be some additional right turning movements considering the surrounding 

area. However, considering temporary nature of the works and TTM considers that a basic right (BAR) 

turning treatment would be suitable to cater for the truck and dog delivery vehicles, as there would be no 

residential activity at this time. 

TTM notes that Woodburn Street currently has a 22m wide carriageway, including two 11m wide through 

lanes (which include informal carparking). There is sufficient width for a through vehicle to pass a waiting 

right turning vehicle, which would effectively operate as a BAR treatment. Therefore, TTM consider the 

existing intersection design sufficient to cater for the traffic associated with the proposed bulk earthworks. 

TTM have conducted a swept path assessment, which demonstrates that a 19m truck and dog can perform a 

right turn manoeuvre from Woodburn Street to Wattle Street and a left turn manoeuvre from Wattle Street 

to Woodburn Street, as shown enclosed. The two manoeuvres are clear of one-another, therefore, TTM 

consider the proposed intersection layout to be suitable. 

NSW RFS 

TTM has undertaken a swept path assessment of a firetruck negotiating the Woodburn Street / Wattle Street 

intersection, as shown enclosed. TTM understands that a firetruck would be able to access all required areas 

of the proposed development. 

  

Right Turn 
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Section 16.13 – Roads (Item 4) 

The report does not seem to have considered the design requirements for buses within the development and indicates 

that footpaths within the collector and local roads will not be constructed until the majority of houses are built and 

occupied. 

Response 

TTM understands that there is currently a bus stop at Evans Head on Woodburn Street between Elm Street 

and School Lane, which is located over 1.5km from the proposed development. 

TTM understand that there is currently no proposed bus route to the proposed development, however, in 

the future there is potential for a bus route to the development. 

It is proposed that space for a future bus stop be provided along the proposed bus route through the site, as 

shown in Figure 8, along with the 3 options for bus stops to service the development. This would provide the 

development access to the future public transport network. 

 

Figure 8: Development Plan – Proposed Bus Route 

Bus Stop Options 

Proposed Bus Route 
 

 

 

 

Option 1 

Option 2 

Option 3 

Site Access Roundabout 
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The site access roundabout (as shown in Figure 8) has been designed with a 34m diameter of road reserve. 

Assuming 4.25m wide verges, this would allow for a roundabout with a total diameter of 25.5m. This is a 

sufficient amount of space to design a roundabout that would be able to accommodate a 12.5m long rigid 

bus, in accordance with Austroads Guide to Road Design Part 4B: Roundabouts. 

An example design of such a roundabout would be 6m central island radius, 2m wide mountable surface on 

the outer edge of the central island and 4.7m wide circulating carriageway widths, which would total to a 

total radius of 25.4m. 

TTM also understand that bus swept paths have been undertaken by the project team that demonstrate that 

a bus can suitably negotiate the sites internal road network. 

Therefore, TTM considers the proposed bus stop arrangements to be suitable to cater for the needs of the 

development. 

Section 16.13 – Iron Gates Drive Bridge (Item 5) 

The weight of loads limits on the bridge in Iron Gates Drive is unknown and should be, to ensure bushfire tenders can 

safely cross it and that it has the capacity to provide for the traffic generated by the DA, in particular the impact of 

transport haulage with the bulk earthworks. 

Response 

This has been responded to in TTM’s response in Item 2. 

Section 18.3 – SEPP – Infrastructure 2007 (Item 6) 

Access and infrastructure not resolved - insufficient information issues and considerations not resolved. 

Response 

TTMs discussion in Item 1 indicates that the proposed Iron Gates Road cross-section is suitable to cater for 

the proposed development. 
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Conclusions 

Based on the assessment contained within this letter, it is considered that the proposed local road suitably 

designed to cater for the expected development traffic and there is to be suitable public transport 

infrastructure to cater for the needs of the local area. 

Yours sincerely, 

 

 

Brendan Baker 

Project Consultant 

TTM Consulting Pty Ltd 

Enclosed: Development Plans, Functional Layout Plan, Swept Path Assessment 
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Overall Body Height 3.738m

Min Body Ground Clearance 0.427m

Track Width 2.500m

Lock-to-lock time 6.00s

Curb to Curb Turning Radius 9.600m

10.855

1.56 1 5.075 1.35

QFRS Firetruck

Overall Length 10.855m

Overall Width 2.500m

Overall Body Height 3.533m

Min Body Ground Clearance 0.418m

Track Width 2.500m

Lock-to-lock time 4.00s

Curb to Curb Turning Radius 11.500m
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EXECUTIVE SUMMARY  

Arcadis Consulting Pty Ltd (Arcadis) has been commissioned by Goldcoral Pty Ltd to undertake a Stage 1 

Preliminary Contamination Assessment (PCA) of the proposed Iron Gates residential development, Evans 

Head.  

The scope of this study was the “development area” as detailed in the locality plan provided below. The 

development site is located approximately 1.7 kilometres south-west of Evans Head township. This is the area 

that will be directly disturbed as a result of the construction required for the development. This includes bulk 

earthworks, road construction and ancillary activities such as stockpile and compound sites, utility installation 

and access requirements, and any alterations to intersections. The purpose of the investigation was to identify 

high risk activities with the potential to cause substantial contamination which may have occurred or are 

occurring within and adjacent to the development area. Such activities may require remediation or management 

through construction. The investigation was undertaken in accordance with the relevant Office of Environment 

and Heritage (OEH) guidelines and standard industry practice. 

As part of the investigation, the following was undertaken: 

• A desktop review of available aerial photographs, land title certificates, contaminated sites databases, 

groundwater, soil and geology databases and relevant available historical reports and documentation 

as required; and 

• A visual, non-intrusive site inspection of the proposal area. 

Based on information obtained from the desktop review, potential environmental issues at the site can be 

summarised as follows: 

• During the 1970s and early 1980s sand mining activities took place. As a result, tailings dams may have 

concentrated monazite separated out as part of the mining process. Monazite tailing can be responsible 

for elevated radiation levels and potentially causes health risks. 

A site inspection was undertaken on 22 May 2014. The site visit involved identifying activities or site features 

that may be associated with potential contamination being present. These locations were closely inspected and 

reference made to the concept plan of the development works proposed. Site inspection photographs are 

provided in Appendix 3. No contaminating activities or evidence of contamination was identified during the site 

inspection. 

A subsequent Preliminary Radiation Site Assessment was also undertaken by Arcadis on 17 June 2014 

(Provided in Appendix D). The site visit involved identifying activities or site features that may be associated 

with past sand mining activities being present in areas identified in historic aerial photographs. These locations 

were closely inspected and reference made to the concept plan of the development works proposed. 

No contaminating activities or evidence of mineral sand staining was identified during the site inspection. 

Surface radiation levels were also monitored on the Iron Gates site in areas where previous sand mining 

activities were located are all equivalent to background levels displayed at the three off site background control 

locations. Surface radiation levels generally varied between 0.00 uSv/Hr to 0.3 uSv/Hr. Some discrete areas 

displayed levels of 0.4 and 0.5 uSv/Hr however these areas are still below Action Level Criteria for dwellings. 

Based on the desktop reviews and site assessment undertaken, further surface radiation level monitoring should 

be undertaken in areas where earthworks more than 1 metre below current surface levels during construction 

to determine the presence/absence of contaminated materials in the form of radioactive residues associated 

with sand mining activities. 
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1 INTRODUCTION 

1.1 Background 

Arcadis Consulting Pty Ltd (Arcadis) has been commissioned by Goldcoral Pty Ltd to undertake a Stage 1 

Preliminary Contamination Assessment (PCA) of the proposed Iron Gates residential development, Evans 

Head. 

The purpose of this investigation was to identify any risks and constraints to the proposal through identification 

of areas of potentially contaminated land. This report has been produced as a requirement of the NSW 

Department of Planning Director General’s Requirements under Section 75F of the Environmental Planning and 

Assessment Act 1979. This report specifically addresses SEPP 55 – Remediation of Land. 

This assessment has been carried out in accordance with the relevant guidelines entitled “Contaminated Sites 

– Guidelines for Consultants Reporting on Contaminated Sites” and standard industry practices outlined by the

NSW Office of Environment and Heritage (OEH).

This report will: 

• Identify past and present potentially contaminating activities.

• Identify potential contamination sites.

• Discuss the site condition.

• Provide a preliminary assessment of potential site contamination.

• Assess the need for further investigations.

1.2 Site Identification 

The scope of this study was the “development area” as detailed in the locality plan provided below. The 

development site is located approximately 1.7 kilometres south-west of Evans Head township. This is the area 

that will be directly disturbed as a result of the construction required for the development. This includes bulk 

earthworks, road construction and ancillary activities such as stockpile and compound sites, utility installation 

and access requirements, and any alterations to intersections. The location of the proposal is illustrated in Figure 

1 (A detailed locality plan with development layout is provided in Appendix 1).  



 

1 

 



 

1 

1.3 Objective 

The objective of this contamination investigation was to identify potential risks associated with contamination 

based on past and present land uses in the study area and to identify areas that may require remediation or 

management through construction phases. 

Carrying out the Stage 1 Preliminary Contaminated Assessment will provide the Goldcoral Pty Ltd with 

information on potential risks associated with contamination based on past and present land uses. The process 

will identify where there is a contamination risk that warrant additional intrusive investigations to characterise 

the presence and extent of any impact on the development area. The outcomes of this Stage 1 Preliminary 

Contaminated Assessment will inform management actions for ongoing protection of the environment and 

provide baseline information to monitor future change. 

1.4 Scope of Works 

To achieve the above outlined objectives the following scope of works was undertaken: 

• Desktop review of site history information of the proposal site and adjoining sites to identify potential 

areas of environmental concern. Where available, this included review of the following information 

sources: 

• Historical titles. 

• Historical aerial photographs (from 1953 to present, where available). 

• Previous environmental reports for the site. 

• Licences and notices (i.e. water discharge licences, hazardous materials, trade waste etc.). 

• Groundwater bore database search. 

• Publicly available records comprising topographic, geological and hydrogeological maps. 

• Trade waste plans and EPA licence (where available). 

• A site walkover by an Arcadis representative; which included: 

• Identification of current activities within the study area. 

• Identification of any chemical or fuel storage areas. 

• Identification of potential sources of contamination. 

• General review of current and/or previous operations within the area of impact. 

• Identification of the current uses of adjoining properties. 

• Checking the validity of publicly available information (as listed above). 

• General description of structures, storage facilities, disposal areas etc., within the study area. 

• Checking for signs of ground contamination that are visible on the ground surface. 

• Detailing waste disposal locations along the study area. 

• Preparation of a Stage 1 Preliminary Contaminated Assessment Report for the proposal. 
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1.5 Limitations 

The results of this assessment are based on the site inspection undertaken by Arcadis personnel and specialists 

from accessible areas, information provided by Goldcoral Pty Ltd and publically available background 

information. This assessment is limited strictly to identifying typical environmental conditions associated with 

the study area. All environmental and contaminated land work is subject to general limitations related to the 

heterogeneity of the natural environment, variability of contaminant distribution and constraints imposed by the 

investigation methods utilised. Arcadis has performed the services in a manner consistent with the level of care 

and expertise exercised by members of the environmental consulting profession. No warranties expressed or 

implied are made. All conclusions and recommendations are the professional opinions of the Arcadis personnel 

and specialists involved in the project, subject to the qualifications made above. While normal assessments of 

data reliability have been made, Arcadis assumes no responsibility or liability for errors in any data obtained 

from external sources, or developments resulting from situations outside the scope of this project.  

Specifically, with regard to this report, it should be noted that the scope of works carried out herein is not 

intended to include sufficient information to enable completion of a statutory audit of the site, and as such does 

not include the following: 

• Any intrusive soil/groundwater sampling and analysis. 

• Sampling and analysis of any emissions to air, wastewater discharges or solid and liquid wastes. 

Please ensure that these limitations are understood before utilising or basing decisions on the information 

presented in this report. 
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2 GEOLOGY AND HYDROLOGY 

2.1 Geology 

The Australian Stratigraphic Units Database describes the Evan Head area (Evans Head Coal Measure) as 

Thin- to thick-bedded, crossbedded, coarse-grained quartz to sublithic arenite, thinly-bedded grey siltstone, 

claystone, minor coal, as partings and very thin bands. The Evans Head area belongs to the Ipswich Basin 

Geological Province.  

Basic geological mapping of the area indicates that the Evans Head headlands are comprised of different types 

of sediments. These are all very recent which geologically places them at Quaternary (or more specifically 

Pleistocene to Holocene aged) comprising mainly sands in the beach and dune systems and silts and clays 

around the river estuary. Many of the Holocene aged sediments contain potential acid sulfate soils, which are 

common in the region. Acid sulphate soils are covered in more detail in section 2.3 of this report. 

2.2 Contaminated Land Search 

A contaminated land search of the NSW EPA online contaminated land record was undertaken to identify 

contaminated sites in the area. Results of these searches are summarised below in Table 1. 

Table 1: contaminated Land search for Evans Head 

Suburb/City 

Site description and 

address 

EPA initial 

assessment EPA site management class 

Evans Head Bundjalung National 

Park 

Gap Road 

Unclassified The EPA is awaiting further information to progress its initial 

assessment of this site. 

Evans Head Evans Head Aerodrome 

Memorial Airport Drive 

Other 

Industry 

Based on the information made available to the EPA to 

date, the contamination of this site is considered by the 

EPA to be not significant enough to warrant regulatory 

intervention under the Contaminated Land Management Act 
1997. 

Evans Head Evans Head Residential 

subdivision 

Bounded by Currajong, 

Woodburn, Carrabeen 

Streets and Tuckeroo 

Cres 

Unclassified Based on the information made available to the EPA to 

date, the contamination of this site is considered by the 

EPA to be not significant enough to warrant regulatory 

intervention under the Contaminated Land Management Act 

1997. 
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2.3 Surface Hydrology and Hydrogeology 

The study area bounds Evans river to the south and has wetlands to the east of the site which drain toward the 

Evans River to the south. An online search of the Groundwater Bores (http: 

http://www.bom.gov.au/water/groundwater/explorer/map.shtml) was undertaken. Through this search it was 

found that the closest groundwater monitoring bores are located east of the development site located in the 

township of Evans Head. Figure 2 below shows the location of the surrounding groundwater bores. 

Figure 2: Map outlining locations of groundwater bores (NSW NRAtlas 2011) 

Insufficient data was available for the local bores. As the elevation based on Australian Height Datum (AHD) 

was not provided for any of the bores the actual depth of the water table, and likelihood of there being a common 

groundwater system below the bores, could not be determined. Further investigation on the local aquifer depth, 

nature and contamination status of groundwater underneath the site was not completed during the preparation 

of this report. 

2.4 Acid Sulphate Soils 

Acid sulfate soils are acidic soil horizons or layers formed as a result of aeration of soil materials rich in iron 

sulphides (predominately pyrite - FeS2). Such characteristics are likely to be found in: 

• Marine and estuarine sediments of the recent (Holocene) geological age. 

• Soils usually not more than five metres above mean sea level. 

Site Location 

http://www.bom.gov.au/water/groundwater/explorer/map.shtml
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• Marine or estuarine settings. 

• Inland environments such as: 

• River and stream channels. 

• Lakes. 

• Wetlands. 

• Seepages overlying mineralized zones. 

• Disposal basins (Evaporation). 

• Billabongs. 

• Marshes. 

• Ground water systems. 

• Sports fields.  

A search of the Australian Soil Resource Information System (ASRIS) National Acid Sulphate Soils (ASS) Risk 

Map was carried out for the study area. The results of this search revealed the site to be located largely within 

a Low Probability Area with Confidence Unknown.  

An acid sulphate soil Investigation was undertaken on site by Coffey Partners International in 1995. The report 

stated that there was no acid sulphate or acid generating potential for the samples tested. An Acid Sulphate 

Investigation and Soil Management Plan (F0003-10027302) has been prepared by Arcadis summarising the 

works undertaken on-site to date with discussions on Council mapping and recommendations moving through 

construction.  
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3 SITE BACKGROUND AND HISTORICAL REVIEW 

3.1 General Information 

Goldcoral Pty Ltd propose to develop the Iron Gates site into a 175 lot residential development. The proposal 

is located approximately 1.7 kilometres south-west of Evans Head township. Figures 1 shows the proposal in 

relation to its local and regional context. 

 

Table 2: Site identification details 

Site Address: Iron Gates Road, Iron Gates 

Approximate Total Area of 

Impact 

18 Hectares 

Postcode 2473 

Lot and DP Numbers for site 

and adjacent lots 

Lot 163 DP 831052, Lots 276 and 277 DP 755624, Crown Road Reserve between 

Lots 163 DP 831052 and Lot 276 DP 755724, Crown Foreshore Reserve and Iron 

Gates Drive, Evans Head NSW 

Local Government Area Richmond Valley Council 

Current Site Zoning Low Medium Residential 

Current Site Use Vacant Land 

3.2 Adjoining Land Use  

Land use in the study area is characterised by surrounding undeveloped land zoned Non-Urban. The Proposal 

area is zoned under the Richmond Valley Council Local Environmental Plan (2012). This planning context is 

shown in Figure 3 below. 
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Figure 3: Richmond Valley Council Local Environmental Plan for the study area 

3.3 Title Searches 

Arcadis conducted a title search of “properties of interest” with the aim of tracing ownership details through a 

search of title records. The proposed Iron Gates development comprises of three separate properties. No 

historical potentially contaminating activities were identified by the historical title search. 

3.4 Aerial Photography 

Historical aerial photographs were obtained from the Land and Property Management Authority (LPMA). A 

review of the historical aerial photographs of the site is presented in the Table 1. Aerial photographs are 

presented in Appendix 2. 

Table 1: Review of historical aerial photographs 

Year Site History Details Potential contamination Implications 

1953 Sole Dwelling with surrounding cleared land for rural use. 

1964 Sole Dwelling with surrounding cleared land for rural use. 

1971 Sole Dwelling with surrounding cleared land for rural use. 

Eastern portion and adjacent property to the Iron Gates 

property has evidence of substantial sand mining activities. 

Potential sand mining residues with 

elevated radiation levels 
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Year Site History Details Potential contamination Implications 

1980 Sole Dwelling with surrounding cleared land for rural use. 

 

Sand mining activities seem to have down sized and 

revegetation of areas is evident. 

 

 

Potential sand mining residues with 

elevated radiation levels 

1988 Sole Dwelling with surrounding cleared land for rural use. 

 

Sand mining activities have ceased. 

 

 

 

1998 Sole dwelling and cleared land and constructed roads 

associated with the Iron Gates development. 

 

2001 Sole dwelling and cleared land and constructed roads 

associated with the Iron Gates development. 

 

2014 Sole dwelling and cleared land and constructed roads 

associated with the Iron Gates development. 

 

3.5 Summary of Site History 

The information obtained from the site history review can be summarised as follows: 

 Previous to 1971 the area was generally rural with a sole dwelling. 

 There is evidence that sand mining activities were undertaken between 1965 and 1981 

 Sand mining activities ceased before 1988.  

 In 1996 the Iron Gates urban development was partially constructed. 

 The site has remained unchanged since 1996. 

3.6 Potential areas of Concerns 

Based on information obtained from this site history review, it is evident that during the 1970s and early 1980s 

sand mining activities took place. As a result, tailings dams may have concentrated monazite and illminite 

separated out as part of the mining process. Monazite and illminite tailing can be responsible for elevated 

radiation levels and potentially causes health risks. 

As a result of these findings a Preliminary Radiation Site Assessment was undertaken and comprised of: 

• A preliminary site investigation, to establish whether radioactive sand residues from former mineral 

sand mining activities exists on the site; and 

 

• If required, establishing the extent of soil contamination, and possible environmental, health and safety 

impairment risks, with a view to establishing a suitable remediation/management strategy. 

 

The above assessment was carried out in accordance with NSW Government Department of Health – Radiation 

Branch publication, “No. 12 Clean-Up and Disposal of Radioactive Residues from Commercial Operations 

Involving Mineral Sands”. 
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4 SITE INSPECTION 

A site inspection was undertaken by Arcadis Consulting on 22 May 2014 by Simon Groth of Arcadis Consulting. 

The site visit involved identifying activities or site features that may be associated with potential contamination 

being present. These locations were closely inspected and reference made to the concept plan of the 

development works proposed. Site inspection photographs are provided in Appendix 3. No contaminating 

activities or evidence of contamination was identified during the site inspection. 

Conditions at Site Boundary 

There were no visible signs of contamination or staining identified during the site inspection. 

Presence of Dangerous goods, Wastes and Fill Material 

No dangerous goods, wastes or fill material was identified as part of the site inspection. 

Odours 

There were no odours encountered on site that may indicate land contamination. 

Condition of Buildings and Roads 

There were no signs of contamination associated with any roads or structures on or around the site. 

Further Preliminary Radiation Site Assessment 

A subsequent Preliminary Radiation Site Assessment was also undertaken by Arcadis on 17 June 2014 

(Provided in Appendix D). The site visit involved identifying activities or site features that may be associated 

with past sand mining activities being present in areas identified in historic aerial photographs. These locations 

were closely inspected and reference made to the concept plan of the development works proposed. 

No contaminating activities or evidence of mineral sand staining was identified during the site inspection. 

A surface radiation survey of the development site was also undertaken using a calibrated HPI Cypher 5000 

Digital Radiation Alert Monitor to measure surface gamma radiation levels and detect and locate any areas of 

elevated radiation levels. 

The surface radiation levels monitored on the Iron Gates site in areas where previous sand mining activities 

were located are all equivalent to background levels displayed at the three off site background control locations. 

Surface radiation levels generally varied between 0.00 uSv/Hr to 0.3 uSv/Hr. Some discrete areas displayed 

levels of 0.4 and 0.5 uSv/Hr however these areas are still below Action Level Criteria for dwellings. 
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5 FURTHER INVESTIGATIONS 

Based on the desktop reviews and site assessment undertaken, further surface radiation level monitoring should 

be undertaken in areas where works are more than 1 metre below current surface levels during construction to 

determine the presence/absence of contaminated materials in the form of radioactive residues associated with 

sand mining activities. 
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6 CONCLUSIONS AND RECOMMENDATIONS 

Desktop studies revealed that eastern parts of the site and the property adjacent of the Iron Gates development 

was subject to sandmining activities during the 1970s and early 1980s. As a result there may be potential for 

the existence of sand mining residues with elevated radiation levels on site that may have been associated with 

tailings dams from rutile separation processes.  

Site investigations were undertaken and surface radiation levels monitored on the Iron Gates site in areas where 

previous sand mining activities were located are all equivalent to background levels displayed at the three off 

site background control locations. Surface radiation levels generally varied between 0.00 uSv/Hr to 0.3 uSv/Hr. 

Some discrete areas displayed levels of 0.4 and 0.5 uSv/Hr however these areas are still below Action Level 

Criteria for dwellings. 

It is recommended that further surface radiation level monitoring should be undertaken in areas where works 

are more than 1 metre below current surface levels during construction to determine the presence/absence of 

contaminated materials in the form of radioactive residues associated with sand mining activities so appropriate 

management strategies can developed if required. 

. 
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 SITE INSPECTION PHOTOGRAPHS 



Photographic Illustration 1: Cleared area adjacent to Evans Creek with sole dwelling in the 

background. 

Photographic Illustration 2: Open drain located on the eastern boundary of the site. 



Photographic Illustration 3: Previously constructed road on the Iron Gates estate. 

Photographic Illustration 4: Photograph of the North West portion of the Iron Gates property. 
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1 INTRODUCTION 

1.1 Background 

Arcadis has been commissioned by Goldcoral Pty Ltd to undertake a Preliminary Radiation Site Assessment of 

the proposed Iron Gates residential development, Evans Head. This assessment comprises of: 

• A preliminary site investigation, to establish whether radioactive sand residues from former mineral sand 
mining activities exists on the site; and 

• If required, establishing the extent of soil contamination, and possible environmental, health and safety 
impairment risks, with a view to establishing a suitable remediation/management strategy. 

 

The above will be carried out in accordance with NSW Government Department of Health – Radiation Branch 

publication, “No. 12 Clean-Up and Disposal of Radioactive Residues from Commercial Operations Involving 

Mineral Sands”. 

This report covers: 

• The results of the on-site inspection and preliminary in-situ analysis, (to identify, likely areas of 
contamination, and prepare a sampling and analysis protocol); 

• Recommendations for ongoing site management. 

1.2 Site Identification 

The scope of this study was the “development area” as detailed in the locality plan provided below. The 

development site is located approximately 1.7 kilometres south-west of Evans Head township. This is the area 

that will be directly disturbed as a result of the construction required for the development. This includes bulk 

earthworks, road construction and ancillary activities such as stockpile and compound sites, utility installation 

and access requirements, and any alterations to intersections. The location of the proposal is illustrated in Figure 

1 (a detailed locality plan with development layout is provided in Appendix 1).
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1.3 Objective 

The objective of this contamination investigation was to identify potential risks associated with radioactive sand 

residues from past sand mining activities in the study area and to identify areas that may require remediation 

or management through construction phases. 

Carrying out the Preliminary Radiation Site Assessment will provide the Goldcoral Pty Ltd with information on 

potential risks associated with contamination based on past sand mining operations adjacent to and on portions 

of the site. The process will identify where there is a contamination risk which warrants additional intrusive 

investigations aimed at characterising the presence and extent of any impact within the vicinity of the proposal. 

The outcomes of the assessment will inform management actions for ongoing protection of the environment 

and will provide baseline information to monitor future change. 

1.4 Scope of Works 

To achieve the above outlined objectives the following scope of works was undertaken: 

 Desktop review of site history information of the proposal site and adjoining sites to identify potential 

areas of environmental concern. Where available, this included review of the following information 

sources: 

• Historical titles. 

• Historical aerial photographs (from 1953 to present, where available). 

• Previous environmental reports for the site. 

 A site walkover by an Arcadis representative; which included: 

• Evidence of past sand mining activities. 

• Identification of sand mining residues or former tailings. 

• General review of previous operations within the area of impact. 

• Checking for signs of ground illminite or monozite that are visible on the ground surface. 

• A radiation survey recording surface radiation levels. 

 Preparation of a Preliminary Radiation Site Assessment Report for the proposal. 

1.5 Limitations 

The findings in this report are based on a preliminary environmental desktop study described in the scope of 

works. Arcadis has performed the services in a manner consistent with the level of care and expertise exercised 

by members of the environmental consulting profession. No warranties, expressed or implied are made. Arcadis’ 

assessment is limited strictly to identifying typical environmental conditions associated with the study area. All 

environmental and contaminated land/radiation survey work is subject to general limitations related to the 

heterogeneity of the natural environment, variability of contaminant distribution and constraints imposed by the 

investigation methods utilised. 

The results of this assessment are based on the site inspection undertaken by Arcadis personnel from 

accessible areas, information provided by Goldcoral Pty Ltd and publically available background information. 

All conclusions and recommendations are the professional opinions of the Arcadis personnel involved in the 
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project, subject to the qualifications made above. While normal assessments of data reliability have been made, 

Arcadis assumes no responsibility or liability for errors in any data obtained from external sources, or 

developments resulting from situations outside the scope of this project.  

Specifically, with regard to this report, it should be noted that the scope of works carried out herein is not 

intended to include sufficient information to enable completion of a statutory audit of the site, and as such does 

not include the following: 

Any intrusive soil/groundwater sampling and analysis. 

Sampling and analysis of any emissions to air, wastewater discharges or solid and liquid wastes. 

Please ensure that these limitations are understood before utilising, or basing decisions on the information 

presented in this report. 
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2 GEOLOGY AND HYDROLOGY 

2.1 Geology 

The Australian Stratigraphic Units Database describes the Evan Head area (Evans Head Coal Measure) as 

Thin- to thick-bedded, crossbedded, coarse-grained quartz to sublithic arenite, thinly-bedded grey siltstone, 

claystone, minor coal, as partings and very thin bands. The Evans Head area belongs to the Ipswich Basin 

Geological Province.  

Basic geological mapping of the area indicates that the Evans Head headlands are comprised of different types 

of sediments. These are all very recent which geologically places them at Quaternary (or more specifically 

Pleistocene to Holocene aged) comprising mainly sands in the beach and dune systems and silts and clays 

around the river estuary. Many of the Holocene aged sediments contain potential acid sulfate soils, which are 

common in the region.  
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3 SITE BACKGROUND AND HISTORICAL REVIEW 

3.1 General Information 

Goldcoral Pty Ltd propose to develop the Iron Gates site into a 175 lot residential development. The proposal 

is located approximately 1.7 kilometres south-west of Evans Head township. Table 1 shows the proposal in 

relation to its local and regional context. 

Table 1: Site identification details 

Site Address: Iron Gates Road, Iron Gates 

Approximate Total Area of 

Impact 

18 Hectares 

Postcode 2473 

Lot and DP Numbers for site 

and adjacent lots 

544/48550 547/48550 276/55624 277/755624 
 

Local Government Area Richmond Valley Council 

Current Site Zoning Low Medium Residential 

Current Site Use Vacant Land 

3.2 Adjoining Land Uses 

Land use in the study area is characterised by surrounding undeveloped land zoned Parcel Boundary.  

3.3 Planning Context 

3.3.1 Zoning 

The Proposal area is zoned under the Richmond Valley Council Development Control Plan (DCP). This planning 

context is shown in Figure 2 below. 
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Figure 1: Richmond Valley Council Development Control Plan for the study area 

3.4 Title Searches 

Arcadis conducted a title search of “properties of interest” with the aim of tracing ownership details through a 

search of title records.  The proposed Iron Gates development comprises of three separate properties. Those 

properties that have been identified by aerial photography historic searches as having past activities that may 

have had the potential to contaminate the receiving environment. No historical potentially contaminating 

activities were identified by the historical title search. 

3.5 Aerial Photograph Review 

Historical aerial photographs were obtained from the Land and Property Management Authority (LPMA). A 

review of the historical aerial photographs of the site is presented in the Table 2. Aerial photographs are 

presented in Appendix 2. 
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Table 1: Review of historical aerial photographs 

Year Site History Details Potential contamination 

Implications 

1953 Sole Dwelling with surrounding cleared land for rural use  

1964 Sole Dwelling with surrounding cleared land for rural use  

1971 Sole Dwelling with surrounding cleared land for rural use  

 

Eastern portion and adjacent property to the Iron Gates 

property has evidence of substantial sand mining activities 

(Refer Figure 2) 

 

 

Potential sand mining residues 

with elevated radiation levels 

1980 Sole Dwelling with surrounding cleared land for rural use  

 

Sand mining activities seem to have down sized and 

revegetation of areas is evident 

 

 

Potential sand mining residues 

with elevated radiation levels 

1988 Sole Dwelling with surrounding cleared land for rural use  

 

Sand mining activities have ceased 

 

 

 

1998 Sole dwelling and cleared land and constructed roads 

associated with the Iron Gates development (Refer Figure 3) 

 

2001 Sole dwelling and cleared land and constructed roads 

associated with the Iron Gates development 

 

2014 Sole dwelling and cleared land and constructed roads 

associated with the Iron Gates development 

 

3.6 Summary of Site History 

The information obtained from the site history review can be summarised as follows: 

 Previous to 1971 the area was generally rural with a sole dwelling. 

 There is evidence that sand mining activities were undertaken between 1965 and 1981 

 Sand mining activities ceased before 1988.  

 In 1996 the Iron Gates urban development was constructed. 

 The site has remained unchanged since 1996. 

3.7 Potential Areas of Environmental Concern 

Based on information obtained from this site history review, potential environmental issues at the site can be 

summarised as follows: 

 During the 1970’s and early 1980’s sand mining activities took place. As a result tailings dams may 

have concentrated monazite separated out as part of the mining process. Monazite tailing can be 

responsible for elevated radiation levels and potentially causes health risks. 
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Figure 3: Aerial photograph of Iron Gates Site in 1971 with sand mining activities evident on the eastern portion 
of the site and adjacent property 

 

Figure 4: Aerial photograph of Iron Gates Site in 1998 with developed roads. 
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4 RELEVANT  REGULATIONS AND GUIDELINES 

The NSW Department of Health - Radiation Branch has developed action level thresholds for the clean-up and 

disposal of radioactive residues from commercial operations involving mineral sands, and are presented below.  

1. Action Level Criteria 

1.1 For dwellings, schools (including playground), businesses, factories, etc. where occupancies by 

the same individuals occur regularly on a day by day basis, the remedial action level should be 0.7 

µGy hˉ¹ (or 70 µR hˉ¹) for all points at 1 metre above the area of concern on the property. 

1.2 For other areas, where occupancies are for a few hours per week by the same individuals or by 

differing individuals and for garden areas, the remedial action level should be 1.0 µGy hˉ¹ (100 µR 
hˉ¹) for all points at 1 metre above the lowest surface of the area. 

1.3 For roads, paths, and other areas with intermittent occupancy, the remedial action level should be 

2.5 µGy hˉ¹ (250 µR hˉ¹) for all points at 1 metre above the surface of the areas. 

1.4 All values quoted above should include a value for normal natural background of 0.1 µGy hˉ¹ (10 
µR hˉ¹). 
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5 SITE INSPECTION 

A site inspection was on 17 June 2014 by Simon Groth of Arcadis.  The site visit involved identifying activities 

or site features that may be associated with past sand mining activities being present in areas identified in 

historic aerial photographs. These locations were closely inspected and reference made to the concept plan of 

the development works proposed. Site inspection photographs are provided in Appendix 3. No contaminating 

activities or evidence of mineral sand staining was identified during the site inspection. 

A surface radiation survey of the development site was also undertaken using a calibrated HPI Cypher 5000 

Digital Radiation Alert Monitor to measure surface gamma radiation levels and detect and locate any areas of 

elevated radiation levels. The assessment was undertaken by walking transects of the site approximately 20-

25 metres apart with the aid of a GPS device. Radiation levels were continuously monitored at all times whilst 

walking transects. Transects were recorded and plotted in Figure 5 below. 

Radiation levels were also recorded at three off site locations to determine endemic background radiation levels 

for the Evans Head area. These locations are detailed in table 3.  

Table 2: Off-site locations to determine endemic background levels for the Evans Head area 

Location Description Distance from Iron Gates Site (km) Radiation Measurement (microsievert/hour) 

Cherry Street, Evans 

Head 

1.0 0.2 - 0.4 

Evans Head Rugby 

League Club 

1.8 0.2 – 0.35 

Evans Heads River 

K12 School 

1.6 0.2 – 0.385 
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Figure 5: Surface radiation survey transects continuously monitored (in red) on the Iron Gates site. 

Conditions at Site Boundary 

There were no visible signs of mineral sand staining identified during the site inspection. 
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6 RESULTS 

The surface radiation levels monitored on the Iron Gates site in areas where previous sand mining activities 

were located are all equivalent to background levels displayed at the three off site background control locations. 

Surface radiation levels generally varied between 0.00 uSv/Hr to 0.3 uSv/Hr. Some discrete areas displayed 

levels of 0.4 and 0.5 uSv/Hr however these areas are still below Action Level Criteria for dwellings.  

It should be noted that while radiation dose rate unit results are quoted in uSv/Hr (microsieverts) and Action 

Level Criteria units are quoted in uGy/Hr (microgray) these units are identical for gamma radiation in this 

situation. 



12 

 

7 FURTHER INVESTIGATIONS 

Based on the desktop reviews and site assessment undertaken, further surface radiation level monitoring should 

be undertaken in areas where works are more than 1 metre below current surface levels during construction to 

determine the presence/absence of contaminated materials in the form of radioactive residues associated with 

sand mining activities. 
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8 CONCLUSIONS AND RECOMMENDATIONS 

Desktop studies revealed that eastern parts of the site and the property adjacent of the Iron Gates development 

was subject to sandmining activities during the 1970’s and early 1980’s. As a result there may have been 

potential for the existence of sand mining residues with elevated radiation levels on site that may have been 

associated with tailings dams from rutile separation processes.  

Site investigations were undertaken and surface radiation levels monitored on the Iron Gates site in areas where 

previous sand mining activities were located are all equivalent to background levels displayed at the three off 

site background control locations. Surface radiation levels generally varied between 0.00 uSv/Hr to 0.3 uSv/Hr. 

Some discrete areas displayed levels of 0.4 and 0.5 uSv/Hr however these areas are still below Action Level 

Criteria for dwellings.  

It is recommended that further surface radiation level monitoring should be undertaken in areas where works 

are more than 1 metre below current surface levels during construction to determine the presence/absence of 

contaminated materials in the form of radioactive residues associated with sand mining activities so appropriate 

management strategies can developed if required. 
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Photographic Illustration 1: Cleared area adjacent to Evans Creek with sole dwelling in the 

background. 

 

Photographic Illustration 2: Open drain located on the eastern boundary of the site. 



 

 

 

Photographic Illustration 3: Previously constructed road on the Iron Gates estate. 

 

 

Photographic Illustration 4: Photograph of the North West portion of the Iron Gates property. 
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1 INTRODUCTION 

1.1 General Background 

An Acid Sulphate Investigation and Soil Management Plan (ASI&SMP) is proposed for the 

construction of the proposed Iron Gates Residential development. 

The ASI&SMP relates specifically to the construction of lot filling and installation of the proposed 

Sewer and Stormwater services at or below the natural surface level.  

Initial investigations undertaken by Coffey Partners International (1995) and Geotech 

Investigations (2015) included a number Groundwater and Soil investigations, including 21 

boreholes, and laboratory testing, both Reports recording the absence of any Actual or Potential 

Acid Sulfate Soils. Copies of the site Investigation Reports including the laboratory testing results 

are attached to this Report in the appendices.  

As construction involves substantial filling and minimal disturbance of the existing soils on the site 

and given the absence of AASS or PASS soils recordered in the initial investigations, an Acid 

Sulphate Management Plan is not considered necessary.  

The development site is mapped as Class 3 and Class 5 – Class 3 soils require a preliminary 

investigation where works greater than 1.0 m below ground level are proposed. The proposed 

development construction includes excavation and construction of sewer and stormwater services 

expected to be at a maximum depth of 1.5m.   

Acid sulfate soils are not typically found in Class 5 areas.  Areas classified as Class 5 are located 

within 500 metres of adjacent class 1,2,3 or 4 land. Works in a class 5 area that are likely to lower 

the water table below 1 metre AHD on adjacent class 1, 2, 3 or 4 land will trigger the requirement 

for assessment and may require management. 

 

Figure 1: Richmond Valley Council Acid Sulfate Soil Mapping 

This investigation and report is based on the Geotechnical, Groundwater and Acid Sulfate 

Assessment reports developed by Douglas Partners 1991; Coffey Geosciences Pty Ltd (Coffey) 

1995; & Geotech Investigations Pty Ltd 2015 - with findings and results of laboratory testing 

forming the basis for this document herein.  
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The original site investigation carried out in 1991 by Douglas Partners included a report and 

laboratory testing of soil samples and identified:  

 

The Coffey Groundwater and Acid Sulfate Assessment 1995 also identified a general absence of 

Acid Sulfate Soils in the 23 borelog tests, this was confirmed by subsequent 5 laboratory testing 

results and are quoted in the extract below. 
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1.2 Soil Management Plan - Environmental Objectives 

As field and laboratory testing by Coffey has indicated low acid generating potential, not actual or 

potential acid sulfate soil (ASS), specific management measures are not considered necessary 

for ASS.  However, some non sulphuric actual acidity may be present in soils on site, therefore a 

Site Specific Soil Management Plan and measures will be adopted to deal with “incidental” acid 

generation where base materials are excavated, drained or dewatered for periods of greater than 

24 hours during construction.  

The specific environmental objectives of this Site Specific Soil Management plan are to: 

• To prevent acid leachate to groundwater resources;  

• To prevent acidification of storm water; and 

• To prevent acidification of adjacent surface waters. 

1.3 Scope of work 

Development of a Site Specific Soil Management plan (SMP) having regard to the following: 

• New South Wales Acid Sulfate Soils, 2002; 

• Review of results identified within the investigation being Coffey Partners International 

Pty Ltd (Coffey) Geotechnical and Acid Sulfate Assessment report – dated 12th January 

1995; and 

• Development of a site specific SMP in recognition of the Richmond Valley Local 

Environmental Plan 2012 – Clause 6.1 for submission and approval to council prior to the 

commencement of works onsite. 

1.4 Site Description & Location  

The proposed development is at the Vantage development at Evans Heads.  The property 

description is Lot 276 DP 755624, Lot 277 DP 755624 and Lot 163 on DP831052.  The site is 

bounded by the Evans River and adjoining SEPP 14 Wetlands at the Western end of Irongates 

road and lies opposite the Bundjalung National Park on the southern shores of the Evans River. 
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2 NEW SOUTH WALES LEGISLATION & REFERENCES 

To following New South Wales Legislation and references were used in preparation for the 

development of this report: 

• New South Wales Acid Sulfate Soils Manual ; 

• Richmond Valley Local Environmental Plan 2012 – Clause 6.1 Acid Sulfate Soils, 2012; 

• Instructions for the Treatment and Management of Acid Sulfate Soils, EPA 200; and 

• QASSIT Guidelines. 

3 SOIL MANAGEMENT PLAN 

3.1 Sensitive Receivers 

Environmental Receivers 

The most sensitive environmental receiver is the surface water, which eventually flows to Evans 

River to then enter the South Pacific Ocean. 

Site Personnel 

Potential health impacts have been considered as a minor risk for site personnel working closely 

with excavation and filling activities.  Appropriate personnel protective equipment (PPE) (gloves, 

safety glasses, hard hat, long sleeves and trousers) must be worn at all times.  

Surrounding Community and Stakeholders 

The surrounding land uses are predominantly residential sections of the Town of Evans Heads 

approximately 1.2km downstream from the site, Coastal SEPP Wetlands to the East of the site , 

and the Bundjalung National Park on the southern side of the Evans River.  

3.2 Operational Controls  

Earthworks / Filling 

Prior to the placement of filling earthworks it is recommended that additional ASS testing be 

carried out to determine whether it is necessary for a guard layer of fine agricultural lime 

equivalent to 10kg lime per square meter per meter depth of fill be spread over fill areas prior to 

the placement of any imported fill or soils from the excavation.  Liming of the surface of the fill at 

the rate of 5 kg per square meter and incorporating to a depth of 300 mm may also be 

recommended following site filling.   

Should any potential acid soil (PAS) materials be excavated during construction exposure shall 

be minimised and contained in an adequately bunded containment area for treatment with lime 

as required. 

Surface water infiltration to groundwater shall be prevented from passing through PAS.  Where 

required lime material shall be placed to intercept infiltration. 

Any acid leachate detected during excavation, and earthworks shall be treated by liming at 

required doses prior to disposal or use on site as engineered fill. 

As the proposed development will affect soils below 5m AHD and involves either: 

a) The excavation of 100m3 or more of soil or sediment; or 
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b) The filling of land involving 500m3 or more of material with an average depth of 0.5m or 

greater, 

The following conditions in relation to acid sulphate soil investigation, management plan 

preparation and submission of documents to council must be complied with. 

Water Usage – construction management 

The use of potable water will not be available for use in activities associated with road and 

pavement construction, the compaction of fill material or dust suppression.  The use of recycled 

water is encouraged, especially where other alternative sources do not exist.  Where recycled 

water is proposed to be used: 

c) The use of the recycled water must be in accordance with any requirements of a developed 

Recycled Water Safety Plan, which sets out the requirements for transport and use of 

recycled water; 

d) The contractor must first complete a recycled water training course, in accordance with the 

Safety plan. Proof of completion of the training course will be by issue of a valid certification 

card; 

e) The applicant can only contract to use a recycled water carrier who is accredited and certified 

by Richmond Valley Council.  Accreditation requires current authorised agreement between 

the water carrier and Richmond Valley; and 

f) The water carrier is only allowed to employ certified tanker operator/drivers, who have 

completed the recycled-water training course and hold a valid certification card. 

Dewatering  

Dewatering activities during site filling and trench excavations shall be undertaken in a controlled 

manner to prevent acid leachate to waterways, and in accordance with the approved Dewatering 

Management Plan 

Verification Testing 

Acid Sulphate Soil Assessments by Coffey Partners concluded that soils on site are not actual or 

potential acid sulphate soils. The results indicate non sulphuric actual acidity may be present 

within soils onsite and as such general duty of care requires the managing of proposed 

earthworks. 

Verification testing must follow the performance criteria attained for soil that has been treated for 

neutralisation as stated in Soil Management Guidelines as follows: 

1 The neutralising capacity of the treated soil must exceed the existing plus potential acidity of 

the soil; and 

- Post neutralisation, the soil pH is to be greater than 6.5; and 

- Excess neutralising agent should remain within the soil until all acid generation reactions 

are complete and the soil has no further capacity to generate acid. 

- The SPOCAS suite or “Chromium” suite is required for the verification testing at a rate of 

one test per 500 cubic metres. 

2 If necessary all treatment of excavated soils shall be within a bunded area of the site filling 

area prior to final placement.  
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4 RESPONSIBILITIES 

It will be the responsibility of the Site Project Engineer / Construction manager to ensure all site 

personnel are informed regarding the potential for PAS on site.  All site personnel are expected 

to complete risk awareness training and or induction prior to arriving on site. 

 

5 REPORTING & MONITORING 

5.1 Performance Indicators 

The pH of waters collected on-site shall be maintained between 6.5 and 8.5. 

5.2 Monitoring  

Visual Monitoring 

At all times visual monitoring should be undertaken to check for signs of contamination, such as: 

• Unexplained scalding, degradation or death of vegetation; 

• Formation of the mineral jarosite and other acidic salts in exposed or excavated soils; 

• Areas of green-blue or extremely clear water indicating high aluminium concentrations; 

• A transition to, or an establishment of, a community dominated by acid tolerant species; 

• Rust coloured deposits on plants and on the banks of drains; water bodies and watercourses 

indicating iron precipitates; 

• Corrosion of concrete and/or steel structures in contact with soil or water; and 

• Black to very coloured waters indicating de-oxygenation; 

• Sulfurous smell (rotten egg gas). 

Water Quality Monitoring 

The water quality monitoring programme is to be undertaken by the principal consultant for pre-

construction, during construction and post-construction activities.  The principal consultant is 

responsible for performing and reporting on water quality in accordance with a Construction  Site 

Based Management Plan (CSBMP) developed prior to construction.  

Surface and stormwater runoff discharged from the site shall be monitored at discharge locations 

for pH, salinity, dissolved oxygen, suspended solids, temperature, iron, aluminium, total 

phosphorus and total nitrogen. All waters discharged are to meet the performance criteria and the 

environmental values and water quality objectives published within the ANZECC Water Quality 

Guidelines 2006. 

Groundwater resources potentially affected by construction activities shall be monitored for pH, 

salinity, dissolved oxygen, temperature, iron, aluminium, total phosphorus and total nitrogen. 

5.3 Corrective Actions 

Non-conformance with this plan shall be documented and a corrective action request (CAR) 

issued.  All CAR’s shall be included in the non-conformance register.   
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Should a decline in water quality be observed, corrective action shall be undertaken in 

consultation with Council. 

5.4 Reporting 

The Contractor shall document any encounter of Potential and Actual ASS and report any such 

occurrence to the Proponent.   

During construction, monthly reports are to be prepared on the water quality monitoring carried 

out.  The reports are to include all test results and a summary of the findings for the period.  The 

reports are to be submitted to council.  

Quarterly water quality reports after completion of the development will be prepared and 

submitted to council for a six month period. 
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GEOTECH INVESTIGATIONS (2015) 

  



 

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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COFFEY PARTNERS INTERNATIONAL (1995) 
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DOUGLAS PARTNERS (1991) 
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1 INTRODUCTION 

A Dewatering Management Plan (DMP) is proposed for the construction of the proposed Iron 

Gates development at Evans Head. 

The DMP relates specifically to the installation of the proposed Sewer and Stormwater services 

below the natural water table level. These are the only services expected to be below the existing 

water table. The deeper sewer and stormwater trench excavations are envisaged to be 1.0 to 

2.0m below the lowest finished design levels. Other services are expected to be above the water 

table. 

Initial investigations undertaken by Coffey Partners International and Geotech Investigations 

included a number Groundwater and Soil investigations including 21 boreholes recording the 

interception of the Water Table, copies of these investigations can be found attached in the 

appendices. The groundwater levels varied from RL 2.30m located at the north east corner of the 

Development to RL 1.87m at the south east corner of the development, approximately 130m from 

the Evans River. The water table gradient across the site appears to be consistent with the natural 

ground levels and the fall towards the Evans River. Groundwater was encountered in the 

boreholes at depths of between 0.5m and 1.5m below the existing ground level. Typically, the 

standing ground water level would be expected at RL 0.0 to 0.5m with fluctuations of ±0.5m under 

normal (non-flood) conditions. Rises in groundwater to RL 1.5m to 2.0m (AHD) have been 

recorded in the immediate area following heavy and prolonged rainfall periods (flood conditions). 

Water table levels can be expected to vary with seasonal and climatic conditions. Current finished 

surface design levels require a minimum flood free level of 3.3m and this will provide additional 

fill over the existing surface levels of a minimum 1.0m up to 2.0m. This will provide 2.7m to 1.5 m 

fill depths to the water table and retain the majority of the sewer and stormwater constructions 

above the water table. This Dewatering Management Plan will provide for the construction of 

those deeper services.  

 

2 DEWATERING METHOD 

It is envisaged that the limit of the excavations will be retained with a system of trench shoring 

bedded into the underlying indurated sands. A series of spear and or internal well points will be 

used to lower the water table on the site to a minimum depth of 0.5m below proposed excavation 

level.  

For the proposed development, for only construction of the deeper services, dewatering to 

approximately 2.0m below existing ground level, will be required. It is expected that dewatering 

will require only a short term drawdown to about 2.5m depth will be required to enable construction 

of the services and backfilling of the trenches. 

Water collected from the proposed dewatering system shall be directed towards a holding tank or 

suitably lined sampling pit prior to discharge or re-charging into the existing groundwater table. 

The holding tank/pit will then be used to monitor/test waters followed by remediation of any waters 

which are below acceptable discharge quality guidelines. 

Water quality criteria must be maintained to those presented as baseline conditions plus or minus 

10%, prior to discharge, in accordance with the release criteria for the project. It is proposed to 

either discharge the extracted groundwater into the adjacent groundwater system or into the 

existing site drainage system. 

Given the extent of the proposed excavation numerous points are available around the perimeter 

of the site. As the dewatering management requirements for the development will vary during the 

dewatering operation, it is expected a number of discharge points will be utilised for discharge or 

recharge of the existing water table. The natural drainage system along the eastern boundary 

discharges into Evans River approximately 100 to 150m south of the site and will not be used for 

discharge without strict compliance with the Water quality criteria.  
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3 DEWATERING EFFECTS 

The trench spear pumping system is envisaged to penetrate into the water table sufficient to allow 

dewatering of the trench alignments. This will limit the dewatering required and minimise the time 

of construction allowing for the watertable return to its original level.  

Controlled recharge pumping may also be undertaken from the drainage system, where required 

to maintain the water table levels across the adjoining sensitive wetlands and rainforest areas 

development. The spear or well point pumping systems required to maintain the dewatering whilst 

installation and backfilling is completed will be dependent upon the groundwater inflows from the 

trenches, and are envisaged to vary during the relatively short construction period. 

The construction period is understood to be in the order of 2 months. Drawdown of the 

groundwater levels of not more than 1000mm has been calculated to be restricted to a distance 

of not more than three times the depth of the drawdown, i.e. approximately 25m beyond the 

dewatering points. Given the location of proposed services this will be well away from the site 

boundaries any short-term drawdown will be entirely within the site. 

On the basis of the original acid sulfate investigations undertaken for the development, and as 

part of the water table investigations, no acid sulfate soils are present on site in the dewatering 

zone, and beyond the depth of the excavation and therefore no acid sulfate groundwater 

conditions will be generated and no acid sulfate soils will be exposed as a result of the dewatering 

operation. 

The effects of drawdown of the water table are not expected to create any adverse environmental 

impacts and recharging will be not be required to be mandatory unless boundary monitoring bores 

indicate significant changes and provided all water discharged from site lies within the acceptable 

range outlined in the ANZECC Water Quality Guidelines, as appropriate. 

If subsequent testing of the pH of the water is below the release criteria, the pH can be raised by 

treatment with hydrated lime or caustic soda or similar. If the DO is below the release criteria 

aeration of the water at discharge can be undertaken,or an in-line aeration system installed. 

The turbidity and suspended solids can be controlled through the use of settling tanks, the addition 

of slaking agents, flocking agents, geofabric filters and socks and, if required silt curtains at the 

discharge point. Provided the pH is controlled, it is likely the Fe and Al concentrations will be 

within the required release criteria. 

Noise emissions resulting from the dewatering systems shall comply with the relevant provisions 

of the Interim Construction Noise Guideline, Protection of the Environment Operations Act 1997. 

The machinery shall be equipped with high efficiency mufflers and noise attenuated enclosures 

installed around the pumps if considered necessary.  

 

4 GROUNDWATER MONITORING 

4.1 Background Monitoring 

Prior to works commencing on site groundwater monitoring wells shall be installed within 

nominally 20m to 25m of the adjoining Wetlands and Rainforest boundaries where monitoring is 

to be undertaken. The location of the monitoring wells will be determined on site prior to the 

commencement of the installation of the dewatering system, to allow optimal positioning of the 

wells for access throughout the life of the project. A plan will be developed at this stage, identifying 

the location of the monitoring wells, dewatering construction, locations and discharge retention 

wall and pump locations. 
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Background monitoring of the groundwater shall be undertaken weekly for a minimum of 4 weeks 

prior to the commencement of dewatering on site. The results of the background monitoring will 

be used to determine the groundwater quality trigger values that will indicate the need for 

corrective action to be undertaken during the dewatering operation. 

The wells will be monitored for groundwater levels, pH, DO, turbidity, conductivity, SS, EC, Fe 

and Al. As a general guideline a deviation of 10% from the established baseline criteria for two or 

more of the water quality parameters would be considered a trigger for corrective action, however 

this should be reassessed depending on the results and consistency of the background 

monitoring. 

4.2 Monitoring During Construction 

The following groundwater monitoring frequency shall be adopted during dewatering operations. 

Daily monitoring of groundwater levels in the boundary standpipes and pH for the first 2-3 weeks. 

Weekly sampling and testing for pH, DO, temperature, turbidity, conductivity, Fe and Al for the 

construction period where requiring dewatering. If the monitoring results prove consistent after 

the first month of monitoring, the sampling frequency could be reduced to fortnightly for the 

duration of the dewatering operation, subject to Richmond Valley Council approval. Additionally, 

twice weekly monitoring by visual assessment of the areas external to the site shall be undertaken 

to ensure no adverse impacts are occurring as a result of the dewatering. 

 

5 DISCHARGE MONITORING 

A discharge monitoring program shall be implemented to provide feedback on the effectiveness 

of the dewatering management strategy and provide early warning should environmental 

degradation begin. Monitoring will be carried out at the holding tank/pit immediately prior to 

release into the environment.  

The following monitoring frequency is recommended during any dewatering operations: 

• Daily - pH, Dissolved Oxygen (DO), Turbidity and Conductivity; and 

• Weekly - As above plus Fe, Al, SS. 

If the results of monitoring prove consistent, the frequency of monitoring could be reduced, subject 

to Richmond Valley Council approval.  

Prior to release, the groundwater discharge shall meet the ANZECC Water Quality Guidelines for 

Fresh and Marine Waters (2000) as summarised in Table 5-1 below. 
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Table 5-1 Water Quality Criteria 

INDICATOR RELEASE CRITERIA 

ph 7.0-8.4 

Dissolved Oxygen  >85% sat 

Turbidity  55 NTU 

Suspended Soils  20 (mg/e) 

Pd (soluble)  4.4 ug/L 

Cu (soluble)  1.3 ug/L 

Cr (soluble)  4.4 ug/L 

Fe (soluble)  1000 ug/L 

Al (soluble  < 30 ug/L for pH < 6.5  

< 300 ug/L for pH > 6.5 

It is requirement that any proposed discharge water complies with the water quality criteria listed 

above. 

6 RECOMMENDATIONS 

Prior to commencement of dewatering operations on site the results of the background monitoring 

will be submitted to the Richmond Valley Council. A monthly dewatering report shall be prepared 

and submitted to Richmond Valley Council. The report shall include, as a minimum, details of the 

dewatering and retention method, water quality results, treatment required, status of the existing 

groundwater and any unforeseen issues. The DMP recommendations will be implemented by the 

Civil construction contractor for the proposed development. A NATA registered Geotechnical or 

Environmental Engineering shall be engaged by the Civil contractor to undertake the required 

background monitoring, and discharge monitoring during construction. 
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GEOTECH INVESTIGATIONS (2015) 

  



 

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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COFFEY PARTNERS INTERNATIONAL (1995) 
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APPENDIX M 

ELECTRICAL AND COMMUNICATIONS SUPPLY 
AVAILABILITY 

  



1 

 

Suite 8a, 19-21 Coldstream St 

YAMBA NSW 2464  

preferred.energy@bigpond.com 

0438426631 

    
Energy Energy Energy Energy bybybyby    DesignDesignDesignDesign    

A C N 089 041 896 A division of the 

Don Family Trust ABN 33 839 164 100 

12/07/19 

The Technical Director 

ARCADIS 

Level 7 Premion Place, 

Cnr Queen and High Streets 

SOUTHPORT. QLD 4215 
By email to: Gerard.dick@arcadis.com 

 

Re: Electrical and Telecommunications Supply Availability 

 

Dear Sir 

 

I refer to your request to review the availability of electricity supply and communications 

infrastructure to the proposed 175 lots of the Iron Gates Development.  

It will be necessary to construct new infrastructure within the development and within Iron 

Gates Drive to make connection available to the existing electricity and communications 

infrastructure within Wattle Street near the corner of Cherry Street. 

 

Electricity Supply 

When the development was planned for Construction previously the Electricity authority 

existing at the time was NorthPower. This authority has subsequently been merged and 

rebadged several times with the current network owner now known as Essential Energy. In 

September 1996 NorthPower made an offer to supply the development which is attached 

(File name EE Original 260996.pdf). I have confirmed with Essential Energy that the 

connection method proposed in 1996 is still appropriate and that supply would be available to 

the development from a connection point in Wattle Street. It should be noted that the 

construction of these works has been deregulated since 1996 and Essential Energy would not 

do the construction work but would supervise its design and installation. On completion of 

the works (by Authorised Contractors to an approved design) the assets would be gifted to 

Essential Energy and they would become responsible for the ongoing operation and 

maintenance of the assets. Essential Energy will not formalise this offer without an approved 

current DA. See EE Response 170519.pdf. Once the DA is approved EE will formalise the 

design requirements after receiving an application. 

 

Communications Infrastructure 

In a similar manner to Essential Energy NBN do not carry out works within the development 

but rely on the developer to arrange an authorised design and installation of pit and pipe 

infrastructure. This is then gifted to NBN prior to land registration. NBN require a 

contribution from the developer for each connection required as well as a contribution for 

lead in works to extend the NBN network to the boundary of the pit and pipe installed by the 



2 

 

Suite 8a, 19-21 Coldstream St 

YAMBA NSW 2464  

preferred.energy@bigpond.com 

0438426631 

developer. NBN have made an offer to the developer and is attached as NBN Offer 

210817.pdf. This offer establishes an NBN Developer Reference number which is used for 

the design and construction of the pit and pipe and the contractual payments between the 

developer and NBN. The next step in this process is to do an NBN design and submit to NBN 

for Approval. 

 

Summary 

In terms of connection availability to the overall development I can confirm that technically 

nothing has changed since 1996 in terms of the connection points and supply availability. 

Since this time the administrative procedures, technical standards for the new equipment and 

mechanism for its installation has changed. None of these changes have affected the concept 

that supply will be available from both networks provided the necessary installation works 

are carried out by the developer. 

 

Yours Sincerely 

Greg Don 
Greg Don 

B.Sc., B.E., M.B.A., M.I.E. 

Director  

Preferred Energy Pty Ltd 

Level 3 ASP no 3479  
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APPENDIX N 

SITE ANALYSIS & DESIGN RESPONSE PLANS 
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