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Figure 12 Proportions of Household Potable Water Demand 

Site Irrigation Requirements 

A report by Water Wise Consulting in 2013 stated that the Site will consist of 41.5-52.5 hectares 
of area that will require 200ML/year of water for irrigation. The breakdown of these areas is 
presented in Table 5. The demand of 200ML/years is conservative at it allows for times of below 
average rainfall.  

Table 6 Surface Area Requiring Irrigation 

Feature Area (Hectares) 

Greens (Practice and Chipper) 1.2-2.0 

Green Surrounds 2.0-4.0 

Tees 0.8-1.0 

Mown Fairways 15.0-18.0 

Irrigated Rough 10.0-12.0 

Driving Range 1.5-2.0 

Resort Landscaping 1.0-1.5 

Road Verges 10.0-12.0 

Total 41.5-52.5 

From this, it is possible to derive estimates of the potential demand for recycled water returned 
to the Site in a dual-reticulation (third pipe) scenario. The total reuse potential (indoor and 
outdoor) based on an ‘average’ scenario is approximately 705,737 L/day. A breakdown of this 
demand is presented in Table 6. 
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Table 7 Recycled Water Demand 

Accommodation 
Type 

ET 
Occupancy 

Rate 

Number  Recycled 
Water 

Demand 
(L/ET/Day) 

Total 
Demand 
(L/day) 

Notes 

5 Star Hotel 3 for 90% of 
rooms 

4 for 10% of 
rooms 

50 48 for 90% of 
rooms 

64 for 90% of 
rooms 

2,480 Recycled 
water 

demand is 
for toilet 

flushing only 

Luxury Short 
Stay Villas 

2 for 70% of 
rooms 

3 for 30% of 
rooms 

250 32 for 70% of 
rooms 

48 for 30% of 
rooms 

9,200 Recycled 
water 

demand is 
for toilet 

flushing only 

Permanent 
Residential 
Dwellings 

5 300 96 144,000 Recycled 
water 

demand is 
for toilet 
flushing, 

cold laundry 
washes and 

garden 
watering 

Restaurants 277 (guests 
and Staff) 

- 8 for staff 
4 for guests 

3,648 Recycled 
water 

demand is 
for toilet 

flushing only 

Community 
Centre/Pool/Spa) 

     

Golf Course and 
landscaped 

areas Irrigation 

18 Holes - - 547,945 Equates to 
200ML/year 

Total (L/day) 705,737  

Total (ML/Year) 258  

9.2 Private Irrigation District License 
The Site currently holds a license with the Pokolbin PID to extract up to 100ML/year, and for an 
additional cost of $55,000 per year an additional 100ML can be extracted. As it stands, the total 
volume of water that can be extracted from the PID is short by 58ML/year. Other possible 
sources of water are discussed below. 
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9.2.1 Limitations/Disadvantages 
The Pokolbin PID extracts water directly from the Hunter River; as such, over extraction can 
have a detrimental impact on the environment. Consequently, the PID is not a guaranteed 
allocation and can be reduced or halted by the governing body or the regulator (WaterNSW). 
Furthermore no infrastructure currently exists on the Site and would require additional costs. 

9.3 Decentralised Wastewater Recycling 
The decentralised treatment system discussed in Section 6 would produce up to 178.9ML a 
year of recycled water that could be utilised for non-potable supplies. This is short of the 
required 258ML/year demand.  

9.3.1 Limitations/Disadvantages 
The recycled water would have to meet the strict quality requirements discussed in Section 9.7 
which would require the construction of a MBR. The costs and requirements to run an MBR are 
outlined in Section 7.2.5. 

9.4 Cessnock WWTW 
Hunter Water made it known to the Client that the Cessnock WWTW could currently supply 
200,000kL2 per annum (200ML per annum) of recycled water to the Site. The Cessnock WWTW 
is located approximately 13km to the south of the Site in Nulkaba.  

9.4.1 Limitations/Disadvantages 
As discussed in Section Approximately 13km of return recycle line from the WWTW to the Site 
would have to be constructed to transport the recycled water back to the Site. Furthermore the 
recycled water from the Cessnock WWTW does not meet the quality standards from the 
Department of Primary Industries Office of Water Recycled Water Guidance Document and 
Australian Guidelines for Water Recycling and would therefore require further treatment at the 
Site by a MBR. Table 8 below presents the current water quality of recycled water from the 
Cessnock WWTW and the required standard from the Australian Guidelines for Water 
Recycling. 

Table 8 Cessnock WWTW Water Quality and NSW / AGWR Requirements 

 Virus Protozoa Bacteria E.coli. 

Australian Guidelines 
for Water Recycling 

Reduction 
Requirements for Dual 

Reticulation, Toilet 
Flushing, Washing 

Machines, Garden Use 

6.5 Log 
Reduction 

(NSW Department 
of Primary 
Industries 

Requirement) 

5.1 Log 
Reduction 

(NSW Department of 
Primary Industries 

Requirement) 

5.3 Log 
Reduction 

(NSW Department 
of Primary 
Industries 

Requirement) 

<1 per 100mL 
(Australian 

Guidelines for Water 
Recycling) 

Recycled Water 
Quality from Cessnock 

WWTW 

2 Log 
Reduction 

4 Log Reduction 4 Log 
Reduction 

100 per 100mL 

                                            
2 Supply dependent on availability of on-site storage, availability of flows during dry weather, existing 
environmental flow requirements and the timing and progression of other development in the vicinity 
wishing to access the supply of recycled water 
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9.5 Sewer Mining 
There is an option to mine the sewer that currently services the Vintage opposite the Site on 
Wine Country Drive. Mining the sewer would involve extracting wastewater from the sewer 
infrastructure and pumping it to the Site to undergo further treatment. The treated wastewater 
would then be used for irrigation and internal reuse on-site. During wet weather when irrigation 
demand is low, wastewater would flow as normal through the current sewer infrastructure to be 
treated at the Cessnock WWTW. 

9.5.1 Limitations/Disadvantages 
RPS made it known to W&A that wastewater flows from the sewer network would be in the 
order of 3-4L/s which equates to 259,200-345,600 L/day, meaning the treatment plant would 
nearly double in size and therefore costs. Furthermore wastewater in a sewer is highly 
concentrated and would mean the reticulation for the Site would have to be a conventional 
sewer so both flows could be treated in the same on-site treatment plant.  

9.6 Rainwater Capture 
Capturing the rainwater that falls on the Site can be utilised to help meet the recycled water 
demand and reduce the potable demand. Rainwater can be utilised by capturing roof run-off 
and surface run-off. The Site has an approximate area of 240hectares and receives 716.1mm 
annual rainfall. Surface run-off capture can be maximised by strategic placing of dams. A 
summary of the rainwater capture potential is presented in Table 9. 

Table 9 Rainfall Capture Potential 

 Surface Area (m2) Possible Annual Capture 
(m3)3 

Houses 90,000 64,449 

Short Stay Villas 25,000 17,903 

Hotel 5,000 3,581 

Restaurants/Club/Bar/Community 
Hub 

2,000 1,432 

Surface Run-off Area 1,900,0004 14,2505 

Total (m3/year) 101,615 

Total (ML/year) 101.6 

9.7 Recycled Water Quality Requirements 
Treated wastewater can pose a threat to human health and the quality of the natural 
environment. Accordingly, various standards, guidelines and other publications, produced at 

                                            
3 Rainwater volume capture for proposed buildings is based on the surface area multiplied by the average 
annual rainfall for Cessnock (Nulkaba BoM) 
4 Total approximate area of the Site not be developed 
5 Based on results from DPI maximum harvestable rights calculator 
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both state and national levels have been developed to improve our understanding of the risks 
and to promote a best management approach to design, operation and management of 
community effluent management systems. Several of the more important guidelines relating to 
recycled water use at a community scale are listed below: 

 NSW Guidelines for Recycled Water Management Systems (NSW Department of 
Primary Industries – Office of Water, 2015).  

 Environmental Guidelines – Use of Effluent by Irrigation (NSW Department of 
Environment and Conservation, 2004). 

 Interim NSW Guidelines for the Management of Private Recycled Water Schemes (NSW 
Department of Water and Energy, 2008).  

 Australian Guidelines for Water Recycling: Managing Health and Environmental Health 
Risks (Phase 1) (Natural Resource Management Ministerial Council and Environment 
Protection and Heritage Council, 2006). 

 ANZECC Guidelines for Fresh and Marine Water Quality (Australia and New Zealand 
Environment Conservation Council, 2000). 

These guidelines provide important information that would be used in designing and then 
assessing any proposal to reuse water from a community wastewater treatment system within 
the development. 

9.7.1 Matching Water Quality to Reuse Option 
The guidelines present water quality targets for different reuse applications according to the 
level of risk associated with reuse. These targets are generally specified in terms of physical, 
chemical and microbial water quality parameters. 

Where the general public is unlikely to come into contact with recycled water (e.g. agricultural 
irrigation), lower levels of treatment may be used in combination with appropriate controls and 
safeguards (e.g. controlling access to the reuse area). Conversely, for reuse applications where 
there is a relatively high risk of contact (e.g. residential garden watering, golf course irrigation 
and internal reuse) a higher quality of recycled water is required and similarly, the testing and 
monitoring required to validate and maintain quality control over the recycled water supply are 
expected to be more rigorous. Table 10 presents the water quality and monitoring requirements 
for recycled water that will have a high level of human contact from the Interim NSW Guidelines 
for the Management of Private Recycled Water Schemes (NSW Department of Water and 
Energy, 2008). 

Table 10 Water Quality and Monitoring Requirements for Recycled Water with High Level 
Human Contact 

Exposure 
Risk 
Level 

Potential End 
Use 

Validation (and Verification) Monitoring 

Parameter Effluent 
Compliance 

Value 

Influent 
Monitoring 
Frequency 

Effluent 
Monitoring 
Frequency 

 
 
 
 

End Uses with a high 
level of human 
contact: 
-Residential dual 
reticulation 
-Multi-unit dwellings, 

E.coli < 1cfu/100 mL Weekly 2 times/week 

BOD <10 mg/L Not Required 2 times/week 

SS <10 mg/L Not Required 2 times/week 

pH 6.5-8.5 Continuous 
online (or 

Continuous 
online 
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High 

internal reuse and 
external irrigation 
-Agricultural 
irrigation-
unprocessed foods 
(e.g. salad crops) 
-Urban irrigation with 
unrestricted access 
and application 

weekly) 

Turbidity < 2 NTU (95%ile) 
< 5 NTU 

(Maximum) 

Continuous 
online (or 
weekly) 

Continuous 
online 

Disinfection Cl: 0.2-2 mg/L 
residual 
UV: TBA 

Ozone: TBA 

NA Continuous 
online 

Coliphages <1 pfu/100 mL Fortnightly Weekly 

Clostridia <1 cfu/100 mL Fortnightly Weekly 

The major risk to human health from contact with treated wastewater, or recycled water is 
infection from micro-organisms such as viruses, bacteria, protozoa and helminths that may 
remain in the water. It is not practical to specify water quality targets completely in terms of all 
micro-organisms and so indicator organisms have been selected that are expected to be 
representative of the microbial population within a water sample. Thermotolerant coliforms (or 
faecal coliforms) are most commonly used. 

For high risk reuse applications there may be a requirement to also demonstrate compliance 
with target levels set for viruses and other parasites, for example “<2 virus’ per 50L for 
unrestricted residential use”. 

Chemical and physical water quality targets are also specified that may vary depending on the 
proposed reuse application. For example, it may be important to establish minimum criteria for 
turbidity and colour to ensure a high level of public acceptance where recycled water reuse is 
proposed for domestic non-potable purposes. Such criteria may be irrelevant for lower level 
uses like irrigation of parks and playing fields. 

Acceptable criteria for other parameters such as suspended solids (SS), biochemical oxygen 
demand (BOD), nutrients (nitrogen and phosphorus), salinity and pH are important, to manage 
risks associated with environmental pollution and soil degradation. 

9.7.2 Buffers 
Buffer zones (setbacks) from irrigation areas are recommended as they provide a form of 
mitigation against unidentified hazards and minimise risk to public health, maintain public 
amenity and protect sensitive environments. The AGWR (2006) guideline recommends 
restricted access and 25-30m (Table 3.5 & 3.8) buffer zones from irrigation areas to the nearest 
point of public access for spray irrigation of high-quality recycled water suitable for domestic 
non-drinking water use, as is the case with the Site.  

The application of the recommended buffer zones will provide a minimum 1-log (equivalent) 
reduction in pathogen loads from the irrigation areas. Recommendations to prevent off-lot 
discharge also include the use of low-throw sprinklers, part-circle (180º inward-throwing) 
sprinklers and/or tree or shrub screens. Other measures include irrigating the golf course at 
night to further reduce any chance of human contact and to reduce pathogen levels.  

W&A also recommends the following environmental buffers for spray irrigation based on NSW 
DEC (2004) guidelines;  

 250 metres from domestic groundwater bores;  
 50-100 metres from permanent watercourses; and 
 40 metres from intermittent watercourses and dams. 
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It should be noted that once development commences, relevant setbacks from dwellings, in 
accordance with AGWR (2006), will need to be applied.  

The recommended buffers will be achievable, Figure 2 presents the development site with the 
above buffers applied. 

9.8 Site Irrigation Techniques 
Surface irrigation using fixed (pop-up) sprays 

A ‘fixed’ (pop-up) irrigation system would comprise the installation of a subsurface (buried) 
distribution manifold beneath the entire irrigation zone to be serviced. The manifold would be 
constructed PVC pressure pipe or HDPE, with final pipe sizing determined following detailed 
hydraulic design. For optimal performance the manifold would be divided into manageable units 
(zones) to reduce pumping requirements and allow for better control of irrigation rates.  

Hydraulically operated ‘pop-up’ sprinklers would be fitted at determined locations throughout 
each zone (depending on distribution radius and coverage requirements) with the ultimate aim 
of delivering consistent and complete coverage to the area serviced. There are a large number 
of sprinkler types available on the market suitable to this type of ‘agricultural’ application. 

There are some issues with pop-up sprays that can be potentially problematic, particularly when 
used in areas with high maintenance needs. Pop-up sprays raise under hydraulic pressure and 
fall below the ground surface on completion of each irrigation cycle, however, experience notes 
that the extension tubes often “stick” after they have worn in and can be easily damaged by 
maintenance machinery (mowers) if not properly re-seated. Also, animal contact with exposed 
fittings can be troublesome; therefore it is important to ensure that sprinklers are adequately 
protected from damage. 

Surface irrigation using fixed (impact) sprinklers 
The use of fixed impact sprinklers on a raised tripod is a much more traditional method of open 
space irrigation on sites such as golf courses and public parks. Similar to the pop-up 
arrangement, the system would comprise the installation of a buried (PVC/HDPE) distribution 
manifold beneath the entire irrigation zone to be serviced. Because impact sprinklers generally 
operate at ‘relatively’ higher pressures and generate a larger throw-radius, the sprinkler 
intervals would be larger (less sprays), but would still require detailed hydraulic design. 

Impact sprinklers typically comprise a one or two nozzle arrangement allowing for both long and 
short throw coverage. They typically operate in a 360° configuration, but can easily be limited to 
other arrangements (e.g. 180° or 90°) for edge or corner operations. Even irrigation application 
is marginally more difficult with impact sprinkler systems and careful irrigation design is required 
to ensure optimal performance. 

Other than controlling coverage, the main issue associated with impact sprinkler systems is 
spray-drift. Because of the style of discharge, impact sprinkler are prone to generating fine 
sprays or aerosols which can be readily captured in wind current. This presents a risk for off-site 
impacts (including unintended contact risk). These risks can be managed by ensuring adequate 
buffers are maintained between the irrigation area(s) and receptors, or by increasing the droplet 
size and reducing the throw radius of the individual sprinklers. 
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10  Preliminary Assessment of Servicing Options 
Based on the information from Sections 4 to 9, different options were formulated to provide 
wastewater treatment services and to supply the Site with recycled water. The options all 
underwent an assessment to determine the most cost effective solution to service the Site. A 
summary of the Site’s requirements is presented in Table 11. 

Table 11 Summary of Site’s Requirements 

Site Parameter Amount Rate 

Wastewater Produced at 
Site 

490,000 L/day 

Recycled Water Demand 
(Golf Course) 

548,000 L/day 

Recycled Water Demand 
(Dwellings, hotels, villas, 
restaurants, community 

hub) 

158,000 L/day 

Total Recycled Water 
Demand 

706,000 L/day 

Available Recycled Water 
from Cessnock WWTW 

548,000 L/day 

Approx. distance to 
Cessnock WWTW sewer 

13 km 

Approx. distance to 
Cessnock WWTW sewer 

connection point 

2.5 km 

On-Site internal reticulation 
length 

9 km 

Mined Wastewater from the 
Vintage 

260,000-346,000 L/day 

Water from PID license 274,000-548,000 L/day 

10.1  Assessment Criteria 
Based on the details of wastewater treatment and recycled water reuse options, an options 
analysis’s was carried out to determine the most efficient and cost effective method of treating 
wastewater and providing a non-potable water supply. Particular reference has been made to a 
number of key assessment criteria for each alternative. These are reproduced here along with 
additional supporting information. 



1623: Wastewater Options Concept Report for Proposed Golf Residential Tourist Resort, Pokolbin, NSW 

Whitehead & Associates Environmental Consultants 
53 

-3  strong limiting constraint +3  strong positive opportunity 
-2  moderate limiting constraint +2  moderate positive opportunity 

-1  slight limiting constraint +1  slight positive opportunity 
0  neutral constraint/opportunity 

10.1.1 Relative Cost 
Preliminary costs have been derived from recent information for similar sized systems in NSW 
(where available) or elsewhere. Functional and concept design costings represent +/-30% 
possibility for variation from standard costs.  

10.1.2 Deliverability 
Cursory examination was given to the likely capability for delivering each of the identified 
options within the context of available technology/service provider experience, expertise and 
project history. Consideration is also given to the difficulty associated with construction and the 
suitability for options to integrate successfully with existing or proposed management 
frameworks. 

10.1.3 Environmental 
The effect the proposed servicing option on the surrounding environment the demand of potable 
water and drought proofing of the development was considered.  

10.1.4 Suitability to staged development and Growth 
Assesses whether the option will be able to service a staged development and how suitable it is 
to any increased loads from future development. 

10.2  Option 1 
Option 1 involves treating wastewater produced by the Site in a decentralised system that 
utilises a conventional gravity sewer collection system and an extended aeration treatment 
system. The recycled water demand will be met by reusing the treated wastewater from the Site 
and also capturing rainwater as outlined in Section 9.6. To supplement the recycled water 
demand and to drought proof the Site, the existing sewer at the Vintage will be sewer mined 
and treated to a suitable standard. 

10.3  Option 2  
Option 2 involves the use of common effluent sewer as outlined in Section 7.1.3 to collect the 
wastewater produced by the Site. The wastewater would then be treated by textile filters and 
further treated by an MBR to produce a water quality suitable for internal reuse and irrigation. 
Supplementing the recycled water demand and providing drought security would be met by 
constructing a return line from the Cessnock WWTW and providing further treatment via a MBR 
and utilising the rainwater capture techniques outlined in Section 9.6.  

10.4  Option 3 
Option 3 involves constructing a conventional sewer system and having all wastewater flows 
directed to the Cessnock WWTW. The recycled water demand would then be met by 
implementing the rainwater capturing methods outlined in Section 9.6 and building a return line 
from the Cessnock WWTW. The Site would also connect to the Pokolbin PID infrastructure to 
supplement any recycled water requirements. An MBR system would have to been constructed 
onsite to ensure the recycled water meets the reuse quality requirements. 
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Tables 12 presents the results of our preliminary assessment of each of the identified options 
for wastewater servicing and supplying the recycled water demand at the Site. 

Table 12 Options Analysis Assessment Criteria 

Assessment Criteria Option 1 Option 2 Option 3 

 

Developer 
Costs 

Capital -2 

$21.4M 

0 

$16.7M 

+2 

$12.2M 

Annual Costs 0 

$310K 

+3 

$190K 

+1 

$263K 

Home 
Owner 
Costs 
(per 
house) 

Capital -2 
$6,500 

-2 
$6,500 

+1 
Small fee to 

connect to sewer 
and return line to 

house 

Annual Costs  +2 
$300 

+2 
$300 

+1 
$518 

Suitability to Staged 
Development 

+1 +2 +1 

Deliverability +0 +2 +1 

Environmental +2 +3 -1 

Overall +1 +9 +6 

10.5  Preferred Servicing Solution 
The preferred servicing option is Option 2 with a total score of 9. A more detailed description is 
given below. 

10.5.1  Collection and Reticulation 
Option 2 will utilise a STEP/STEG system to collect the wastewater from the Site. CGS 
(and MGS) is not considered the most appropriate reticulation option for the development. 
Conventional reticulation systems, whilst technically feasible, require substantial capital 
expenditure to design and construct. The significance of the expenditure is often compounded 
by difficult terrain or hydraulic control requirements (e.g. trenching depths). Much of this 
expenditure must be completed at the beginning of subdivision development, resulting in a large 
amount of dedicated infrastructure to be operated (and maintained) during an extended 
payback period as subdivision buildout occurs.  
CGS can also limit available treatment technologies to only those suitable for a combined 
wastewater stream. Additionally this type of reticulation would be subject to a much larger 
hydraulic load due to required design allowances for storm inflows and groundwater infiltration 
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(I/I), adding substantially to upfront capital costs. Cost, acceptance and ability to manage staged 
servicing are all moderate negative drivers for implementing CGS/MGS reticulation at the Site.  
On preliminary assessment, a PS reticulation system is considered suitable for further 
examination as an alternative wastewater servicing solution for the Site. Implementation of a PS 
reticulation network allows for some delay in capital expenditure as individual (on-lot) 
components can be added to the network incrementally as the subdivision develops. However, 
a PS would require a higher level of treatment at the treatment plant site to accommodate the 
substantial macerated solids load from the individual on-lot storage vessels. Integration, 
deliverability and ability to manage staged servicing are all moderate positive drivers for 
implementing PS reticulation for the development. Sydney Water and ACTEW (and SCA to a 
lesser extent) all have positive experience in the construction and operation of pressure sewer 
systems, with the technology readily available and well understood.  
A CES (STEP/STEG) community reticulation system is considered the preferred collection and 
reticulation option for the Site. The STEP/STEG option provides the added benefit of primary 
treatment of effluent on-lot, reducing the hydraulic requirements (solids control and minimum 
velocities) of the effluent sewer, and overall treatment requirements at the community treatment 
plant. Although this option is relatively more expensive than the PS option it provides a great 
deal more flexibility in design, construction and operation, making it well suited for the Site 

Maintenance costs, integration, deliverability and ability to manage staged servicing are all 
strong positive drivers for implementing CES (STEP/STEG) reticulation.  

10.5.2  Treatment 
The preferred treatment technology for a (STEP/STEG) common effluent sewer system at the 
Site is a commercial media or ‘textile’ filter with disinfection. Because of their modular nature, 
textile filters can be expanded progressively as the needs of the community increase. This 
presents an attractive option for the Site which may experience progressive growth for a 
number of years. This also provides the flexibility that if a significant increase in demand were to 
occur the system would be readily expandable to meet the demand. 
The use of on-lot primary treatment (interceptor) tanks greatly reduces the need for large 
primary facilities at the centralised treatment location and utilising a ‘recirculating’ treatment 
process results in exceptional treatment performance (high quality effluent) and significant 
flexibility in nutrient removal. Depending on the final layout design on the hotel, villas, 
restaurants and community hub a large interceptor tank(s) may be required.  
From the textile filters, wastewater would undergo further treatment by an MBR system to create 
an effluent quality that is suitable for internal re-use and irrigation in zones where access is not 
controlled (golf course). Treated wastewater from the Cessnock WWTP would also transported 
to the Site to undergo treatment in the MBR to meet the Site’s non potable water demand.  

10.5.3  Effluent Management 
To reduce the demand of potable water and make the Site more environmentally friendly, W&A 
propose that the treated wastewater from the MBR be reused for internal household uses (toilet 
flushes, cold laundry washes and lawn irrigation) and for the Site/golf course irrigation.  

The preferred solution for irrigation would comprise the installation of a surface irrigation system 
using a fixed impact sprinkler system. This option would also require construction of an effluent 
holding tank that has enough capacity for wet-weather storage (2ML-3ML) within vicinity of the 
irrigated land. 

Development and implementation of an Irrigation Management Plan (IMP) for the proposal in 
accordance with AGWR (2006) would ensure safe and sustainable operation of the system.  
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10.5.4  Costs 
Off-lot capital expenditure for construction of the servicing solution, up to and including the 
boundary kit on each subdivision lot (CES reticulation, Interceptor Tanks, textile filters, MBR, 
return line from Cessnock WWTW, pump stations, storage and irrigation scheme) would be 
borne by the developer (proponent) and/or management entity.  

Off-lot operational expenditure for ongoing maintenance/management of the community 
servicing solution, up to and including the boundary kit on each subdivision lot would be borne 
by the developer (proponent) and/or management entity.  

All on-lot expenditure (capital and operational) for implementation of this community servicing 
solution would be borne by the individual homeowner.  

10.5.5  Consent 
Consent for the implementation of a community servicing solution at the Site will require 
approval from the Cessnock City Council under the zoning and community title provisions of the 
local environmental plan (LEP). 

Operating approvals for this approach would be coordinated (by Council) under Section 68 (Part 
B) of LG Act 1993 for the installation and operation of a sewage management system, including 
private recycled water schemes, that produce and/or use recycled water. The NSW DPI (Office 
of Water) and NSW Health would act in a referral capacity to Council for any application.  

10.5.6  Management and Responsibility 
Ongoing operation of a community servicing solution would require establishment of an 
authorised management entity (i.e. body corporate, strata committee etc.) who would assume 
responsibility for the day-to-day operation of the scheme.  
Whilst this approach has become more common in NSW in recent years through the WICA 
(2006) licensing process, commonly these smaller systems are regulated under the local 
planning scheme (LEP) and DA process through the application of consent conditions.  
As guidance, the US EPA (2003) has developed a system of management models for on-site 
and decentralised sewage management systems with the aim of maximising the management 
and performance of these systems. Each of the models represents an increasing removal of 
householder responsibility for system maintenance and management, as well as increasing 
sensitivity of the environment in which the systems are located.  
The preferred model is discussed here as an example of the type of management approach the 
developer (proponent) could consider. 

The Responsible Management Entity (RME) – Operation and Maintenance Model is useful 
where the servicing solution must meet specific water quality requirements (environmental 
sensitivity) or public health is a priority. Frequent and highly reliable operation and maintenance 
is required to ensure optimal operating conditions are maintained. Issuing the operating permit 
(Approval to Operate) to an RME instead of the property owner provides greater assurance of 
control over performance compliance.  

For a service fee, an RME takes responsibility for the operation and maintenance of key system 
components. In the case of the development, this may include the CES reticulation, STP, MBR, 
storage and irrigation scheme. This approach can reduce the number of permits and the 
administration functions performed by the regulatory authority. System failures are also reduced 
as a result of routine and preventive maintenance. 
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Under the preferred servicing scenario, the homeowner would remain responsible for all on-lot 
components (individual interceptor tanks and house drains). 
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11  Conclusions and Recommendations 
Three (3) potential servicing solutions were investigated in a desktop analysis to determine the 
most suitable option to provide wastewater treatment and to meet the non-potable water 
demand of the Site. Each option was examined based on its relative cost, deliverability, 
environmental sensitivity and its suitability for staged development and future growth.  

Option 2 was deemed to be the most suitable option to service the Site. Option 2 involves the 
use of a common effluent sewer to collect the wastewater produced at the Site. Wastewater 
would then be treated by textile filters and an MBR to produce high quality effluent suitable for 
internal reuse and irrigation of areas when access is unrestricted. A return line from the 
Cessnock WWTW and pump station will also be built to provide additional recycled water and to 
also drought proof the Site. The water from the Cessnock WWTW will undergo further treatment 
in the MBR to ensure it meets quality requirements. Option 2 may not be the cheapest option for 
upfront capital costs when compared to Option 3, however the annual ongoing costs for Option 
3 are greater. The environmental benefits for Option 2 also far outweigh Option 3. Option 2 will 
also capture as much rainwater as possible through the use of rainwater tanks on all buildings 
and capturing surface run off in dams. 

Lastly, we highlight that the cost estimates provided here are preliminary only, and suitable for 
initial consideration of options. The estimates should be revised and tightened as more 
information comes to hand and the subdivision design proceeds.  
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Appendix A 
Water and Nutrient Balance
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Site Address: 1184 Wine Country Drive
INPUT DATA
Design Wastewater Flow Q 864,000 L/day Soil Category (AS1547:2012) DIR Units
Design Irrigation Rate DIR 2.0 mm/day Litres/m2/day - based on Table M1 AS/NZS 1547:2012 for secondary effluent. Assumed a Loam sub soil from aluvial soil in Branxton soil landscapeGravels and Sands (1) 5 mm/day
Available Land Application Area L 936,235 m2 Used for iterative purposes to determine storage requirements for nominated areas Sandy Loams (2) 5 mm/day
Crop Factor C 0.5-0.8 unitless Estimates evapotranspiration as a fraction of pan evaporation; varies with season and crop type Loams (3) 4 mm/day
Runoff Coefficient RC 0.9 unitless Proportion of rainfall that remains onsite and infiltrates; function of slope/cover, allowing for any runoff Clay Loams (4) 3.5 mm/day
Rainfall Data Mean Monthly data (1966-2012) Light Clays (5) 3 mm/day
Evaporation Data Mean Monthly data (1966-2012) Medium to Heavy Clays (6) 2 mm/day

Parameter Symbol Formula Units Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Total
Days in Month D days 31 28 31 30 31 30 31 31 30 31 30 31 31 28 31 30 31 30 546

Rainfall R mm/month 87.9 105.1 86.1 58.2 53.2 60.9 32.6 36.5 43.8 59.3 72.7 70.7 87.9 105.1 86.1 58.2 53.2 60.9 767.0
Evaporation mm/day 5.7 4.9 3.9 2.8 1.9 1.5 1.7 2.5 3.5 4.3 5.0 5.7
Evaporation E mm/month 176.7 137.2 120.9 84.0 58.9 45.0 52.7 77.5 105.0 133.3 150.0 176.7 176.7 137.2 120.9 84.0 58.9 45.0 1317.9
Crop Factor C 0.80 0.80 0.70 0.60 0.55 0.50 0.55 0.60 0.70 0.80 0.80 0.80 0.80 0.80 0.70 0.60 0.55 0.50  

OUTPUTS (LOSSES)
Evapotranspiration ET ExC mm/month 141.4 109.8 84.6 50.4 32.4 22.5 29.0 46.5 73.5 106.6 120.0 141.4 141.4 109.8 84.6 50.4 32.4 22.5 958.03

Percolation B DIRxD mm/month 62.0 56 62.0 60.0 62.0 60.0 62.0 62.0 60.0 62.0 60.0 62.0 62.0 56.0 62.0 60.0 62.0 60.0 730.0
Outputs ET+B mm/month 203.4 165.76 146.6 110.4 94.4 82.5 91.0 108.5 133.5 168.6 180.0 203.4 203.4 165.76 146.6 110.4 94.4 82.5 1688.0

INPUTS (GAINS)
Retained Rainfall RR RxRC mm/month 79.11 94.59 77.49 52.38 47.88 54.81 29.34 32.85 39.42 53.37 65.43 63.63 79.11 94.59 77.49 52.38 47.88 54.81 690.3
Effluent Irrigation W (QxD)/L mm/month 28.6 25.8 28.6 27.7 28.6 27.7 28.6 28.6 27.7 28.6 27.7 28.6 28.6 25.8 28.6 27.7 28.6 27.7 336.8

Inputs RR+W mm/month 107.7 120.4 106.1 80.1 76.5 82.5 57.9 61.5 67.1 82.0 93.1 92.2 107.7 120.4 106.1 80.1 76.5 82.5 1027.1
STORAGE CALCULATION (Δ)

Storage Remaining from Previous Month mm/month 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage for the Month S (RR+W)-(ET+B) mm/month -95.6 -45.3 -40.5 -30.3 -17.9 0.0 -33.0 -47.0 -66.4 -86.7 -86.9 -111.1 -95.6 -45.3 -40.5 -30.3 -17.9 0.0
Cumulative Storage M mm 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Maximum Storage for Nominated Area N mm 0.0
Storage Volume required V (NxL)/1000 m3 0.0

LAND AREA REQUIRED FOR ZERO STORAGE m2 215565 339919 387388 446743 575814 936078 434488 354052 275510 232359 226237 191684 215565 339919 387388 446743 575814 936078

936,078 m2 This value is based on the worst month of the year, so the balance overestimates the area/storage requirements and is therefore conservative for all other months

Irrigation Area Water Balance & Storage Calculations

Cessnock (Nulkaba) 061242
Cessnock (Nulkaba) 061242

MINIMUM AREA REQUIRED FOR ZERO STORAGE:
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Nutrient Balance
Site Address: 1184 Wine Country Drive

826,184 m2

Hydraulic Load 864,000 L/day Crop N Uptake 130 kg/ha/yr which equals 35.62 mg/m2/day
Effluent N Concentration 20 mg/L Crop P Uptake 25 kg/ha/yr which equals 6.85 mg/m2/day

0.2 Decimal
3,456,000 mg/day P-sorption result 384 mg/kg which equals 3,226 kg/ha

13,824,000 mg/day Bulk Density 1.4 g/cm3

Effluent P Concentration 15 mg/L 0.6 m 

Design Life of System 50 yrs 0.5 Decimal

Minimum Area required with zero buffer
Nitrogen 388,135 m2 936,235 m2

Phosphorus 826,184 m2 -7125.30 kg/year
-630.11 kg/year

63 Years
0 m2

PHOSPHORUS BALANCE
STEP 1: Using the nominated LAA Size 
Nominated LAA Size 936,235 m2

Daily P Load 12.96 kg/day 236520 kg
Daily Uptake 6.412568493 kg/day 0.125 kg/m2

Measured p-sorption capacity 0.32256 kg/m2

Assumed p-sorption capacity 0.161 kg/m2 0.161 kg/m2

Site P-sorption capacity 150995.98 kg Desired Annual P Application Rate 5360.507 kg/year
which equals 14.68632 kg/day

P-load to be sorbed 2389.81 kg/year

NOTES

Phosphorus vegetative uptake for life of system

Phosphorus adsorbed in 50 years

[1]. Model sensitivity to input parameters will affect the accuracy of the result obtained.  Where possible site specific data should be used.  Otherwise data should be obtained from a reliable source such as,

- Environment and Health Protection Guidelines: Onsite Sewage Management for Single Households

- Appropriate Peer Reviewed Papers 

- EPA Guidelines for Effluent Irrigation

- USEPA Onsite Systems Manual.
[2]. A multiplier, normally between 0.25 and 0.75, is used to estimate actual P-sorption under field conditions which is assumed to be less than laboratory estimates.

Nominated LAA Size
Predicted N Export from LAA
Predicted P Export from LAA
Phosphorus Longevity for LAA
Minimum Buffer Required for excess nutrient

Phosphorus generated over life of system

Determination of Buffer Zone Size for a Nominated Land Application Area (LAA) 

Please read the attached notes before using this spreadsheet.

 SUMMARY - LAND APPLICATION AREA REQUIRED BASED ON THE MOST LIMITING BALANCE =

INPUT DATA [1]

Wastewater Loading Nutrient Crop Uptake

% Lost to Soil Processes (Geary & Gardner 1996) Phosphorus Sorption 
Total N Loss to Soil

Remaining N Load after soil loss
Depth of Soil

% of Predicted P-sorp.
[2]

METHOD 1:  NUTRIENT BALANCE BASED ON ANNUAL CROP UPTAKE RATES
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1. Introduction 
 
1.1 Background 
This report has been prepared at the request of Hunter Development Brokerage, Maitland  NSW, to 
assess the possible impact a proposed Planning Proposal and subsequent development may have on 
Aboriginal Cultural Heritage over Rothbury. The land had been previously assessed and a report 
compiled; Preliminary Archaeological Investigations of the Proposed Rothbury Country Resort 
Development Area, near Cessnock, NSW by James and Brennan of Burramoko Archaeological Service. 
The report was lodged and accepted by the then National parks and Wildlife Service (NPWS) (Now 
Office of Environment and Heritage (OEH)) in 1998.  It is catalogued with as report no. C4300. 
 
It is an extensive and well researched report that makes several recommendations in particular the 
establishment of Aboriginal Cultural Heritage Conservation zones over the site that would allow 
development to proceed unfettered by Archaeological Constraints. (Appendix A). Support for they 
conservation areas rather than further intrusive archaeological investigations was supported by 
Mindaribba Local Aboriginal land Council and the then NPWS. (Appendix B) 
 
For various reasons, the project was not proceeded with at that time. The proponent is now wishing 
to proceed the matter.  
 
The report suggested further archaeological work (test activations) is undertaken if the sensitive 
archaeological areas were to be disturbed. 
 
The proponent and the MLALC discussed the options and it was agreed that the areas of sensitivity 
would be set aside and conserved. 
 
Notwithstanding the above, Cessnock Council believed the recommendations for test excavations 
were required. 
 
Phone contact was made with Rosalie Neeve OEH Archaeologist in February 2013 to determine 
OEH’s position regarding test excavation.  Rosalie confirmed that the preferred option is always 
conservation and if the area is not going to be impacted and conserved through a management plan 
in conjunction with the Land Council and Aboriginal community. 
 
Her advice was to implement the due diligence requirements and obtain evidence of discussion and 
agreement with the Land Council. 
 
 

The report has been requested in order to demonstrate due diligence by:  
1. Determining whether or not their activities are likely to harm Aboriginal objects (if present); and  
2. Determining whether an Aboriginal heritage Impact Permit (AHIP) application is required. 

 

1.2 Legislative Context 
The National Parks and Wildlife Act 1974, administered by DECCW, is the primary legislation for the 
protection of some aspects of Aboriginal cultural heritage in NSW. Section 86 of that act has been 
amended and deals with harming and desecrating Aboriginal Objects. 

'Aboriginal object means any deposit, object or material evidence (not being a handicraft made for 
sale) relating to the Aboriginal habitation of the area that comprises New South Wales, being 
habitation before or concurrent with (or both) the occupation of that area by persons of non-
Aboriginal extraction, and includes Aboriginal remains.' 
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Under section 86 of the NPW Act, it is an offence to 'harm' an Aboriginal object. 'Harm' means any 
act or omission that: 

 destroys, defaces, damages or desecrates the object 
 moves the object from the land on which it had been situated, or 
 causes or permits the object to be harmed. 

The NPW Act provides several defences to prosecution for an offence. Where a person either knows 
or does not know they are harming an Aboriginal object, a person has a defence under section 87 
where:   

 The harm or desecration concerned was authorised by an Aboriginal heritage impact permit, 
and the conditions to which that Aboriginal heritage impact permit was subject were not 
contravened. 

 Due diligence was undertaken and it was reasonably determined that no Aboriginal object 
would be harmed. 

 Was work on land that has been disturbed for  maintenance of existing roads, fire and other 
trails and tracks, maintenance of existing utilities and other similar services  

 Land is disturbed if it has been the subject of human activity that has changed the land’s 
surface, being changes that remain clear and observable. 

Harm does not include something that is trivial or negligible.  

2. The Due Diligence Process 
Due diligence amounts to taking reasonable and practicable steps to protect Aboriginal objects. The 

Department of Environment Climate Change and Water (DECCW) has developed a generic code that 

provides one process for satisfying the due diligence requirements under the National Parks and 

Wildlife Act 1974 (as amended). It is not mandatory to follow this code. An individual or corporation 

can take other measures, provided that such measures are objectively reasonable and practicable 

and meet the ordinary meaning of exercising due diligence.  

 

The purpose of due diligence is to identify whether Aboriginal objects are present in an area, and to 

determine whether a proposed activity will have impacts on Aboriginal objects. Therefore it is 

essential to identify and understand all the expected impacts of the proposed activity. There are two 

categories of activity used for assessing impacts: 

• Activities involving no additional surface disturbance 

• Activities causing additional surface disturbance.  

 

For activities causing additional surface disturbance, it is necessary to determine whether an activity 

is proposed for: 

a) A developed area or a previously disturbed area, or 

b) An undisturbed area. 

 

For activities in previously developed or disturbed areas, it is then necessary to determine whether 

the new activity will create significant additional surface disturbance. If it will, then the process for 

undisturbed areas will apply. 
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Disturbed land has been defined in the DECCW due diligence process as Land that has been 

previously subjected to any activity that has resulted in clear and observable changes to the land’s 

surface.  

 

OEH will not approve or certify a person’s compliance with their due diligence requirements carried 

out under this or any other code. It is the responsibility of the individual or proponent to ensure that 

they have undertaken due diligence. 

 

According to the OEH Due diligence Code of practice at 7.7 it states that: 

 

 “You can follow your own due diligence process and manage your own risk. Due diligence 

amounts to taking reasonable and practicable steps to protect Aboriginal objects. This generic code 

provides one process for satisfying the due diligence requirements of the NPW Act. 

 

 It is not mandatory to follow this code. An individual or corporation can take other measures, 

 provided that such measures are objectively reasonable and practicable and meet the ordinary 

 meaning of exercising due diligence.” 

 

This Due Diligence Assessment follows the DECCW generic due diligence code. 

 
2.1 Assessment Personnel 
The research, visual assessment and report were undertaken by Len Roberts, (BA [Arch.], Grad. Dip. 
Comp., Dip Sp. Ed.,) who also holds a certificate in Archaeological fieldwork, from Tel Aviv University, 
Israel. Len has worked on archaeological projects in Australia and overseas. Len is a member (since 
1990) and was Deputy Chairperson (2007 -2011) of Karuah Local Aboriginal Land Council. He has 
over 20 years’ experience as a local government councillor on city and regional councils. He is 
currently Deputy Mayor of Great Lakes Council. He was appointed, in 1977, (under S32AV of the Local 
government Act 1919) as a part time, non- judicial expert (having, special knowledge of and 
experience in law, local government administration or town planning administration) member of the 
Local Government Appeals Tribunal from 1977 until it was replaced by the Land and Environment 
Court in 1980. He has been an expert witness before the Land and Environment court on Aboriginal 
heritage matters. Len has also taught English and Society (Australiana) at Beifang University, 
Yinchuan, China as an invited lecturer in second semester 2011.  
Len is currently undertaking a Masters in Indigenous Knowledge through Charles Darwin University 
(traditional Aboriginal law, society and practices).  
 
Len has undertaken archaeological work for various planning and surveying companies, as well as 
large organizations such as AMP, Department of Public Works, RTA, Local Government Authorities, 
Energy Australia, Australian Rail and Track Corporation, Rio Tinto, Woolworths and numerous other 
clients. The projects have ranged from small aquaculture (at sea), industrial and residential projects 
to large rezoning proposals, as well as linear surveys for sewerage treatment upgrades, pipelines, 
transmission lines, wind farms, rail line upgrades and highways.  
 
The assessments have included Due Diligence assessments, gateway determinations, as well as 
assessments under, Parts 3A, 4 and 5 of the EP & A Act.  
 

Len has completed various S90 applications, as well as identifying and recording in excess of 1,000 

Aboriginal objects and has authored in excess of 120 reports in the last 15 years. 
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3.0 The Assessment 
 
3.1 Description of Land and Activity  
The proposed development area (hereafter referred to as the study area) is located at Rothbury, a 
suburb approximately 12 km to the north of the City of Cessnock.  
 
The proposed Rothbury Country Resort development area is located on the floodplain of Black 
Creek, about 12 kilometres north of Cessnock, NSW and 15 kilometres north of Black Creeks 
headwaters in the Broken Back Range. Black Creek is a north flowing tributary of the Hunter River 
which it joins about 12 kilometres north of the proposed development area. 
 
The study area is bounded by Black Creek to the north and east, by Allandale Road on the west and 
by property farmland to the south. 
 
The study area lies in the central lowland sub region of the Hunter "Valley. The IHunter Valley 
Central Lowlands are a belt of flats or floodplain on relatively weak sedimentary rocks of the 
Permian Singleton coal measures-—-which extends from Newcastle in the east to Murrurundi in the 
west. In the development area, Black Creek is bounded by a strip of alluvial flats comprising gravel, 
sand, silt and clay derived from the Permian shales and sandstones (Singleton 1:2S0,000 Geological 
Series Sheet 5156-1). 
 
The proposed development site fails on the floodplain on the west bank of Black Creek and, within 
the study area, the landscape primarily consists of a level plain (less than 1% slope) with extremely 
low (about 5 m) relief in the immediate locality 
 
 The majority of the proposed development area lies on the Quaternary sediments of the floodplain 
of Black Creek. 
 
The primary water source in the development area is Black Creek which presently flows in a deeply 
incised, narrow approximately 20m. wide and a relatively straight U shaped channel cut at least four 
metres into its own alluvial deposits.  
 
There are two other streams depleted on the topographic map and are referred to as Grinding Stone 
Gully and ‘Kangaroo gully  
 
A former house site, Rose Mount homestead, exists in the central north of the study area. And a 
newer house exists in the North west corner. 
 
The study area has been moderately disturbed by settlement and agricultural practices over many 
decades.  This is evidenced by the reduction in natural vegetation.  The study area consists of the 
following landforms: 
 
Although the proposed development is at a preliminary stage, a number of components are 
envisaged: 
• internal road system 
• lot subdivision 
• installation of services (drainage, electricity, sewerage). 
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Insert Figure 1 Location of Study Area 
 

 

 

 

 

 

 

Figure 2 Study area 

 
 
 
THE PROPOSED DEVELOPMENT 
The proposal is to subdivide the study area into resort style accommodation, golf course and 
ancillary development.  
 
A concept lot layout is shown at figure 3. 

 

 

 

 

 

Insert Figure 3 Proposed Development 

 
 
 
EXTENT OF PROPOSED IMPACTS UPON THE STUDY AREA 
The development of the land may require excavations for housing, landscaping and internal road 
foundations and associated trenching and backfilling for underground pipes and cables.  Retention 
drains may be required during construction.  All of these processes will have a direct impact on the 
landscape from trucks, bulldozers and construction equipment. 
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3.2 Is the Land defined as “Disturbed Land”  or an exempt or complying development? 
The proposal is not exempt or complying development and although the land can be considered 

disturbed through anthropological processes associated with past land use, it cannot be totally 

regarded as disturbed under the definition of disturbed land under the NPW Act. 

 
3.3 Is the activity exempt? 
No 

 
3.4 Will the activity involve harm that is trivial or negligible? 
No 

 
3.5 Is the activity in an Aboriginal Place or are you already aware of Aboriginal objects on 
the land? 
Yes. A Previous study recommended “provisions to facilitate the conservation of Aboriginal Heritage 

identified through the Aboriginal heritage assessment.” 

 

The Aboriginal Heritage Assessment identified the known Objects and areas of sensitivity or 

potential and recommended that they be set aside from the proposed development. The 

recommendation from the Mindaribba Local Aboriginal Land Council (MLALC) was for a conservation 

or archaeological buffer zone.   

 
3.6 Is the activity a low impact activity for which there is a defence in the regulation? 
No 

 
 3.7 Will the activity disturb the ground surface? 
Yes 

 
3.8 Does the Aboriginal Heritage Information Management System suggest potential? 
Yes.  The AHIMS searches are attached at appendix C. 
 
Locally, several archaeological surveys have been conducted between Cessnock and Branxton. Many 
of the Aboriginal Objects identified on the AHIMS were observed during those surveys and discussed 
below. 
 
Brayshaw (1988) had surveyed a 225-hectare study area in 1988 for Rothbury Country Club Resort. 
The survey was undertaken on foot and by vehicle. Virtually all exposures on the ridge slopes and 
ridge crests were inspected (Brayshaw l988: 4) No evidence of Aboriginal occupation was located. 
Brayshaw (1988:4) notes that conditions of surface visibility were extremely low and limited the 
potential to identify artefact scatter sites. Brayshaw (1988:5) recommended that in the absence of 
evidence of Aboriginal occupation there were no archaeological constraints to the proposed 
development proceeding. 
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Davies (1991) has surveyed the route of a proposed Telecom optical fibre cable between Cessnock 
and Scone. The route traverses land adjacent to Allandale Road, along the eastern boundary of the 
Brayshaw 1988 study area and through the current study area. No sites were located in this area. 
 
North of the current study area near Branxton, Brayshaw (1994) surveyed the route of the proposed 
Highway connection from the F3 to the New England Highway. In the vicinity of current study area, 
an artefact scatter was located adjacent to Black Creek, two kilometres west of Branxton. The site 
comprised eleven artefacts of silcrete, chert, quartz and mudstone, and a probable sub-surface 
deposit. Sub-surface investigation was recommended to determine the nature and extent of the site 
(Brayshaw 1994:20). 
 
Koettig (1988) surveyed the sixty-eight hectares of Portion 147, Pokolbin where a tourist facility was 
proposed. It is located at the base of the Broken Back Range and comprises a number of similar 
landform units to those within the current study area. Koettig (1988) located five artefact scatters 
and twenty-two isolated artefacts. Conditions of surface visibility varied, but included a number of 
exposures in the form of vehicle tracks, erosion and gullying, across the range of landform units 
present. 
 
The sites comprised between seven and sixty-seven artefacts at densities between one and ten 
artefacts per square metre. Raw materials were predominantly silcrete, indurated mudstone and 
quartz, but chert, quartzite, volcanic and other materials were also present. The sites were located 
on creek banks or basal slopes within one hundred metres of a watercourse (Koettig 1988). Through 
application of a technological analysis methodology developed by Hiscock at Sandy Hollow, Koettig 
(1988) assessed the sites as being up to 1,300 years of age. At three sites, evidence of reduction 
activities was present. 
 
Test excavations were undertaken by Koettig (1989) which revealed a continuous distribution of 
artefacts along the basal slopes of’ the main watercourse. A range of artefact types and raw 
materials were recorded, including backed blades and artefacts with retouch or use wear. A hearth 
consisting of a number of large sandstone cobbles, packed into a circular shape measuring 0.5 x 0.6 
metres in area was located. Charcoal obtained from this hearth has been dated to 2820 years Before 
Present (BP) (Brayshaw 1994, p.15). 
 
While ploughing for lucerne crops has affected the ground surface of much of the area Koettig 
(1989: p.4) estimated that the extent of disturbance was limited to a depth of 0.12 metres. The 
hearth and majority of artefacts were located below 0.12 metres in depth. Koettig (I989) identified 
most of the sites as having high research potential and recommended that salvage of these sites was 
necessary to conserve the archaeological values. 
 
Dean-Jones (1989) investigated the proposed Pokolbin Country Club site, at the junction of Allandale 
Road and Lovedale Road, some 7 kilometres southeast of the current study area. The fifty-hectare 
property borders Black Creek. It consists of low gradient landform units, with soils mostly derived 
from weathered bedrock rather than alluvial sources. Despite conditions of low surface visibility, 
three artefact scatters and two isolated artefacts were recorded. The artefact occurrences were 
located within ten metres of Black Creek or its tributaries. Raw materials present included silcrete, 
chert, mudstone and fine-grained volcanics. The sites contained between seven and eleven artefacts 
each. Dean-Jones (1989) assessed the sites as being of moderate archaeological significance 
primarily on the criterion of representativeness and recommended that conservation measures be 
implemented for each of the sites. 
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Brayshaw (1985) surveyed the 377-hectare, Pokolbin Park Estate at Nulkaba adjacent to Black Creek 
and with similar landform units to those within the SSS study area. No archaeological sites were 
located. Similar results were obtained from a survey of an area proposed for residential 
development west of Cessnock (Brayshaw 1982). 
 
Ruig (1995) surveyed a ten-hectare site for proposed extensions to the Cessnock landfill and located 
one isolated artefact. No sites were located within an adjacent twenty-five hectare property, Dean-
Jones (1987), or within an adjacent four hundred-hectare property (McIntyre 1984). The latter result 
was attributed to conditions of extremely low surface visibility (McIntyre 1984). 
 
Kuskie (1996) and (2002) surveyed the same area as Brayshaw and located at different time intervals 
a total of 30 sites. Kuskie in conjunction with Parkes (2002) surveyed a trunk sewer line from the 
development and located another 6 sites.  
 
Kuskie in 2002 undertook extensive archaeological investigations for the Vintage Resort 
development.  The Vintage area is also part of the Black Creek Flood Plain. It differs to the current 
study area in that it is flatter and contains a more significant drainage pattern of lagoons and creek 
lines. In general the sites are low-density artefact scatters with low numbers of artefacts; 12 of the 
sites only containing one artefact. The predominant make-up of the artefacts is silcrete, siltstone 
quartz and volcanic materials. Many of the silcrete artefacts show use of heat treatment. The Kuskie 
and Parkes study (2002) identified a possible silcrete quarry at VS6. Most of the artefacts occur on 
basal slopes within 50-60m of a watercourse. 
 
White (2002) prepared a Management plan over the Vintage development and commented on the 
significance of the archaeological record as follows (p9): 
"In general, most of the development area appears to be of low archaeological significance. 
Individual sites and most of their landscape settings have been heavily disturbed by previous landuse 
and development works. Some locations … can be enhanced …Site VS6 is a possible silcrete quarry … 
no other sites of this type is known in the Cessnock area 
 
Hardy (2004) and Roberts (2004)) independently surveyed parts of the study area on the western 
side of Wine Country Drive and Roberts (2005a) surveyed the entire study area .  Hardy identified 10 
Objects whilst Roberts identified a geological feature and associated PAD.  They concluded that the 
areas of significance regarding Aboriginal heritage centre on Black Creek and its tributaries along 
with a rock outcrop parallel with a tributary of Black Creek.  
 
More recently, 4 linear surveys have been conducted along infrastructure corridors passing through 
or alongside the study area. The benefit of a linear survey is it considers a cross section and variety 
of landform types rather than an areal survey which may only consider one or two landform types. 
These surveys were re assessment of generally previously assessed areas for upgrade works or re-
alignment.  The surveys found additional Objects. This is not surprising given the lapse of time and 
difference in visibility conditions. They were the Rail corridor (Kuskie), the freeway corridor (Umwelt) 
and 2 Transmission Line easements (AMBS) and (Besant) 
 
Part of the freeway corridor Branxton- F3 link traversed the northern section of the study area 
(Umwelt 2006a; 2006b). Excavations at sites along the entire corridor recovered 1545 artefacts 
across 9 creek catchments (Umwelt 2006b). Wallis Creek, Black Creek and Anvil Creek catchments 
had particularly high quantities of artefacts. 
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Archaeological test excavation of landforms adjacent to creeks where no surface artefacts had 
previously been identified was also undertaken. A significant result of this testing was that, although 
there were no surface artefacts in some areas, sub-surface artefacts were present in others.  
 
Landform testing also gave an indication of the spatial distribution of artefacts within each 
catchment area. The testing suggested that artefacts were concentrated on the creek terrace and 
lower slope landforms. Umwelt suggest that this distribution pattern may have been caused by 
erosion and downslope movement of topsoil (Umwelt 2006b: 4.38).  
 
Prior to the excavation, 135 surface artefacts were collected in the Anvil Creek catchment with just 
as many after. This suggests that the quantity of artefacts on the surface reflects of the frequency of 
subsurface artefacts extant in this local area.  
 
The Swamp Creek area, located approximately 1.5 km southwest of the current study area, was also 
investigated by (Umwelt 2006b). A lower frequency of surface artefacts were collected in the Swamp 
creek catchment than at in the Anvil creek catchment (Umwelt 2006b:4.4-4.5).  Although only a 
small area of the Swamp creek catchment was tested, the results suggest that lower frequencies of 
artefacts may be expected, when compared to other sites in the region, such as Anvil Creek (Umwelt 
2006b). 
 
The work by Umwelt shows that whilst artefacts are extremely likely to be found in creek 
catchments it will not always be the case as there are other factors which affect the density and 
distribution including Aboriginal land use and occupation. It is probable that the concentration is not 
necessarily indicative of extensive use of the area of deposit, but more indicative of the landscape, 
terrain and run off and depositional qualities of the catchment. This observation was supported in an 
assessment for a mining development at Mt Pleasant (Roberts 2007) which found that the absence 
of artefacts on a flat depositional area compared to other similar depositional areas was correlated 
with the existence of contoured bunds on the slopes, and the existence of artefacts behind the 
bunds. This was also similar to observations of an assessment at Bridgeman Road, Singleton, 
(Roberts 2005b). 
 
Besant 2007 undertook a 14 km survey of an upland area for proposed feeder routes just south of 
the study area and identified 8 Aboriginal sites. Aboriginal site frequency was 0.57 per kilometre 
surveyed. Identified sites include four isolated finds and four artefact scatters. Artefact raw materials 
included indurated mudstone, silcrete, basalt, chert and porcellanite. All sites were located within 
500m of drainage lines. 
 
AMBS (2009) undertook an assessment of a 54km transmission line easement between Kurri and 
Redbank part of which traversed the southern portion of the study area from east west. As a result 
of field investigations, 65 Aboriginal sites were identified, including two previously recorded sites. 5 
objects were observed within the current study area. Of significance, the artefacts were identified 
near the PAD identified by Roberts in 2004 and were visible due to substantial sheet erosion that 
had occurred within the easement. It was believed that the artefacts were not in situ and considered 
of low significance.  It would appear that the artefacts were washed down from near the geological 
feature and PAD identified by Roberts. 
 
Kuskie 2009 undertook inspections for the rail upgrade between Maitland and Minimbah. Visual 
inspection confirmed that negligible potential for heritage evidence existed within the study corridor 
as it had been extensively impacted by earthmoving works and construction of the existing railway 
line and New England Highway. Stone artefact occurrences, were recorded prior to and during the 
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assessment. Whilst isolated artefacts were identified adjacent to the study area they add little to the 
information base. 
 
 
 
 
 
 
 
 

3.9 Is there archaeological potential because the proposal is: 
 within 200m of waters; 

Yes. Black Creek forms part of the study area and has Aboriginal cultural 
significance. 

 located within a sand dune;  
No 

 located on a ridge top, ridge line, or headland;  
No 

 located within 200m below or above a cliff face;  
No 

 within 20m of or in a cave, rock shelter, or a cave mouth; 
No 

 
3.10 Can harm be avoided to the object or disturbance of the landscape feature? 
Yes. All cultural and archaeological objects as well as areas of potential are conserved within 
conservation areas and any proposed development will not impact those areas. 
 
3.11 Is Desktop assessment and visual inspection required? 
No. An additional visual assessment is not required as a previous field assessment has identified 

Aboriginal Heritage constraints which will be protected from and not harmed by the proposed 

development. 

 
3.12 Are Further investigations and impact assessment required? 
No. The a cultural constraints have been identified, protected and an Aboriginal heritage 

management plan will be developed in consultation with the Mindaribba Aboriginal Land Council 

and the Wonnaruah people 

 

Figure 4 shows the proposed development, the known Aboriginal Objects and the conservation 

areas established to avoid harm to those objects and areas of significance. 
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Insert figure 4 
 
 
 
 
4.0 Impact Assessment 
 
An Aboriginal Heritage investigation was undertaken by Burramako Archaeological Service in 1998. 
Since that time to the present there has been intermittent but ongoing consultation with 
Mindaribba Local Aboriginal land Council and the Wonnaruah People. 
 
The investigation covered some 237 ha of which 23.5% of the area was intensively surveyed. 
 
In all, 61 exposures were recorded during the survey, with artefacts being found in only 28 of them. 
All exposures recorded’ were found on walking transects. Taking visibility conditions into account, 
less than 1% at each land unit was effectively surveyed.  
 
Twenty-two open artefact scatters were found. About 59% of these artefact scatters (13) were 
found in areas of deep disturbance and the remaining 41% {9} were found at locations where the 
artefacts appeared to be exposed from close beneath the surface. Locations with artefacts were 
found in all land units, but it tentatively suggested that more sites are likely to be located in the 
secondary terrace than in other land units. The simple slope and secondary terrace revealed a larger 
proportion of artefact scatters in relation to their area, possibly indicating preferential use.  
 
There were two particularly interesting artefact scatters. Artefact scatter “BC1 is located on the 
banks and levee above Black Crack on the secondary terrace. This -artefact scatter probably has as 
many as 800-I000 artefacts currently exposed. There are -also scattered charcoal fragments eroding 
out of the sediments from just below the Surface 
 
Artefact scatter D3 is on the overburden of a clam built on Grinding Stone Golly, in the northwest of 
the development area. 'This is, on the secondary terrace. Initial impressions are that this location 
was used to exploit the lag deposit of river cobbles by splitting with further reduction to produce 
large flakes which were sometimes subsequently used as cores. There is obviously also evidence of 
‘blade technology but it is impossible to know how much mixing of deposits has occurred. 
 
Whilst these artefacts are in a very disturbed context (i.e. sediments redeposited during dam 
construction they do indicate the potential for subsurface archaeological material in the area. 
 
Burramako attributed extreme scientific significance to the find and recommended test excavations 
to help determine the age and historical context. 
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However, best practice, now dictates that conservation rather than intrusive exploration is a far 
better archaeological and cultural outcome.  Excavation destroys the archaeological and cultural 
intactness for no appreciable scientific gain. 
 
The Aboriginal community prefers that significant areas of subsurface deposits are left intact. 
 
This outcome is best achieved by designing the development to avoid the cultural objects and that 
the protection of the significance be achieved through a cultural and artefact management plan. 
 
 
 
 
 

5.0 Recommendations 
 

1. Under the NPW Act 1974, it is the responsibility of all persons to ensure that harm does not 
occur to an Aboriginal object. Whilst undertaking works, if an Aboriginal object is found, 
work must stop and DECCW notified. An application for an AHIP may also be required. Some 
works may not be able to resume until an AHIP has been granted. Further investigation may 
be required depending on the type of Aboriginal object that is found. If human skeletal 
remains are found during the activity, work must stop immediately, the area secured to 
prevent unauthorised access and the NSW Police and OEH contacted. The NPW Act requires 
that, if a person finds an Aboriginal object on land and the object is not already recorded on 
AHIMS, they are legally bound under s.89A of the NPW Act to notify OEH as soon as possible 
of the object’s location. This requirement applies to all people and to all situations. 
 

2. An Aboriginal Cultural Education Program should be developed by the proponent for the 
induction of personnel involved in the construction activities in the project area.  Local 
Aboriginal Land Councils may be able to assist in delivery of such induction. 
 

3. That the consent authority should advise the applicant that any consent for 
construction/development is not an approval to harm an Aboriginal Object and the 
proponent should be reminded of a person’s obligations under the NPW Act 1974 (as 
amended) 
 

4. Development works must be avoided within the known areas containing Aboriginal cultural 
material an appropriate buffer should be instigated. If Development works which constitute 
a sub-surface disturbance cannot be avoided or may potentially occur adjacent to the areas 
of significance, then subsurface investigation under the Archaeological Code should be 
conducted to determine whether an Aboriginal Heritage Impact permit will be required for 
such development works. 
 

5. An Aboriginal cultural management plan must be developed in consultation with the MLALC 
and the Wonnaruah people. Such plan must be in place prior to commencement of any 
ground works. 
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6.0 Certification  
 
This report was prepared in accordance with the brief given by HDB to assess of the impact of the 
proposed development on Aboriginal heritage and was undertaken to demonstrate due diligence. 
 
To the best of our knowledge the report accurately reflects the archaeological survey, findings and 
results, as well as the input and recommendations of the Local Aboriginal Land Council and the 
registered Native Title Holders the Wonnaruah people.  
 
Whilst every care has been taken in compiling this report to determine the impact the proposal may 
have on Aboriginal Heritage and to demonstrate a due diligence process, neither MCAS. It is the 
responsibility of the individual or proponent to ensure that they have undertaken due diligence. 
 
Signed  

 
      
(Archaeologist)  
12/03/2013   
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