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1. Introduction

1.1 Background

Anderson Environmental Consultants Pty Ltd was engaged to conduct a feasibility study in
relation to on site effluent disposal for a proposed dwelling and greyhound facility at 38-44
Keech Road, Castlereagh, Penrith City Council Local Government Area. The proposal is for a
4 bedroom house and a small greyhound facility. Council indicate that although the house is a
4 bedroom house that they want the system sized for a 5 bedroom house.

1.2 Study Site
The study site represents a rural allotment with the house proposed at the front of the allotment
and the greyhound facility at the back and in the existing shed.

1.3 Soils

The soils on the site are comprised by the Richmond Soil Landscape as described from
Bannerman, S.M., and Hazelton, P.A. (1990) - Soil Landscapes of the Penrith 1:100000
Sheet. Soil Conservation Service of NSW. Sydney. This mapping appears accurate for this
site.

f the Nepean and Georges Rivers. Relatively flat [slopes

1 !
3 m. Tree cover olmost completely cleared

14 Climatic Information
The data in the table below is from UWS Hawkesbury collected from between 1881 to 2012.

The data in the table below is from UWS Hawkesbury collected from between 1881 to 2012.

Climatic Summary for Closest Meteorological Stations to the Site

Month Mean Rainfall (mm) Mean Evap ‘n (mm)
January 96.0 6.0

February 96.1 5.0

March 87.9 4.1

April 67.0 3.1

May 58.2 22

June 60.8 1.7

July 45.4 1.9

August 42.6 2.7

September 43.0 3.8

October 57.3 4.6

November 72.1 4.9

December 75.1 5.7

Year 802.3 45.7
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1.5 Proposal

The proposal is based on a dwelling being constructed of 5 bedrooms. Australian Standard
1547:2012 on effluent disposal systems for domestic premises suggests a daily flow rate of not
less than 200 litres per person per day based on bore water. This is less for tank water being
approximately 120 litre/person/day. A five-six bedroom house is assumed therefore of making
the volume of effluent to be disposed of approximately 1500 litres per day based on two adults
and 5 children (7 persons). With water saving devices this can be reduced however for the
purposes of this report the figure used was 1500 litres. Such water saving devices include low
flow shower heads and dual flush toilets. The 1500 litre figure has been used to allow for usage
at higher levels than what would normally be present. This accounts for the dog facility which
has been estimated by the client to only use 50 litres of water per day. This figure therefore
allows a large margin for the dog facility and indeed the house itself since it is a 4 bedroom
house. The house itself as a 4 bedroom house would use approximately 800 litres of water per
day so the system has been sized well above the normal requirement. This is considered
adequate for this site and the dog facility.

1.6 Statutory Requirements

This study and report was undertaken to comply with Australian/New Zealand Standard
1547/2012 “On-Site domestic-wastewater management”, and the Environmental and Health
Protection Guidelines “On Site Management for Single Households” — Commonly called the
“Silver Book” (February 1998).

2. Methodology

2.1 Site Assessment

The site was assessed according to Table 4 (page 63) in the “Silver Book”. The classifications
and ratings from this table were used in the Site Assessment. This involved a ground survey
across the site. Once prospective areas for on-site disposal were identified the soil assessment
was undertaken.

2.2 Soil Assessment

The soil assessment was carried out in accordance with AS 1547/2012. The soil assessment
was carried out by the use of a 100 mm hand auger. The upper sections of the soil were removed
with a spade. Two auger holes were bored in the preferred effluent disposal areas to determine
any variability in soil profile. As the soils were consistent across the site the soil samples were
pooled for analysis. Records were made in the field of Soil Colour (Munsell Colour), Soil Field
Texture, Presence of Coarse Fragments, Presence of Water Table, and any notation of
Shrink/Swell reactivity. Soil samples across the site were pooled for analysis.
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3. Results

31 Site Assessment Results

Table 1: Site Assessment

Site Feature Comment Type of Limitation
Flood Potential | Above the 1 in 20 year flood contour. Minor Limitation
Exposure High sun and wind exposure. Minor Limitation
Slope % Approximately 2% slope. Minor Limitation
Landform Largely Level Land Minor Limitation
Run-on and None. Minor Limitation
Upslope

Seepage

Erosion No signs of erosion potential present. No Limitation
Potential

Site Drainage No Fill appears to be present. No Limitation
Buffer Distance | Adequate buffer distances present. No Limitation
Land Area Adequate suitable land area is available. | No Limitation
Rocks/Rock None No Limitation
outcrops

Buffer Distances

Permanent Watercourses >100 metres

Intermittent Watercourses and Dams >40 metres

Dwellings >15 metres

Paths and Walkways >3 m

Property Boundaries (upslope >3 metres, downslope >6 metres)
Note: All buffer distances are available for all allotments

3.2 Soil Assessment Results

A Horizon 0 — 120 cm
Munsell Colour 7.5YR/4/4
Field Texture Sandy Loam
Presence of Coarse Fragments Nil
Presence of Water Table Nil
Shrink /Swell reactivity Nil
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The following table of results has been adapted from Table 6 (page 68) of the “Silver Book”
and Australian Standard 1547:2012.

Table 2: Soil Assessment Ratings

Soil Feature Comment Rating

Depth to Bedrock > 70cm Minor Limitation
Depth to High | None present at sampling No Limitation
Episodic/Seasonal depth

Watertable

Soil Permeability Category | Clay Loam Minor Limitation
Coarse Fragments None No Limitation.

Bulk Density < 1.42g/mL Sandy Loam* Minor Limitation

pH in CaCl PH=5.7 Moderate Limitation.
Application of Lime at the
rate of 300g/sqm will make
this a Minor Limitation.

Electrical Conductivity | Low Salinity at 0.06 Minor Limitation

(dS/m)

Sodicity (exchangeable | 0.18* Minor Limitation

sodium percentage)

Cation Exchange Capacity | 2.7 Major Limitation. Can be
improved with incorporation
of organic matter.

Phosphorus sorption | 6020kg/ha Minor Limitation

(kg/ha)

Modified Emerson | Class 7 Minor Limitation

Aggregate test

* = Expected Results based on other soil chemical assessments in the local area.
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4. Calculation of the Irrigation Area, Water Balance and Storage
Requirements

4.1 Nitrogen Loading (Area Requirement)
The following nitrogen loading calculation is based on the following;

e Total Nitrogen Concentration (TN) of 20mg/L in treated wastewater.
e A critical TN loading rate (L,) of 25mg/m?/day.

A=20X1500
25

= 1200 m?

4.2 Phosphorus Loading (Area Requirement)
The following phosphorus loading calculation is based on the following;

e Total Phosphorus Concentration (TP) of 12mg/L in treated wastewater.

e A critical loading rate (L,) of 3mg/m?/day.
e A phosphorus sorption capacity of 6020kg/ha.

Determination of the amount of phosphorus that can be adsorbed without leaching over 50
years.
Padsorbed =6020 X 1/3
= 2006 kg/ha
=0.2006 kg/m?
Determination of the amount of vegetation uptake over 50 years.
Puptake =3X365x50
= 54 750 mg/m>
=0.055 kg/m?
Determination of the amount of phosphorus generated over 50 years.
P generated = total phosphorus concentration X volume of wastewater produced in 50 years
=12 X 1500 X 365 X 50
=328.5X10°
=328.5 kg
Determination of irrigation area required.
Irr igation Area=P generated / (P adsorbed T P uptake)

=328.2/(0.2006 + 0.055)

= 1284 m?
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Phosphorus is therefore the limiting nutrient, as its area required being 1284 m’, which is
larger than the nitrogen area of 1200 nr’.

4.3 Nominated Area Method Water Balance

The nominated area method water balance based on an irrigation area of 1284 square metres
will require no wet weather storage. A wet weather storage of 4 m*should however be provided.
The full results of these calculations are shown in Appendix 1.

5. Conclusion

This site is suitable for an on-site standard Aerated Septic system. Sub-surface irrigation should
be used. The effluent volume of 1500 litres per day is much more than is actually likely to be
generated however this figure has been used to allow for the requirement of a 5 bedroom house
(even though the approved house is 4 bedrooms) and for the dog facility. The water from the
dogs should first go through a coarse filter to filter out any hair and a small primary settling
tank to remove any other matter. Dog faeces will be collected for disposal by hand and as such
the nutrient loading on the system will be small from this source.

An ECOMAX type amended mound system would utilise a smaller area of approximately 750
square metres if the owners so decided. These are often used in sensitive areas and would be
suitable for this site if the owners wished to have a greater area of land, which was not being
used for effluent disposal.
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