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LIMITATIONS STATEMENT 
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between EnviroTech Pty. Ltd. and the client. EnviroTech Pty. Ltd. derived the data in this report primarily from 

the site and soil assessment conducted on the date of site inspection. The impacts of future events may 

require future investigation of the site and subsequent data analysis, together with a re-evaluation of the 

conclusions and recommendations of this report. 

 

In preparing this report, EnviroTech Pty. Ltd has relied upon, and assumed accurate, certain site information 

provided by the client and other persons. Except as otherwise stated in the report, we have not attempted to 

verify the accuracy or completeness of any such information. EnviroTech Pty. Ltd. accepts no liability or 

responsibility whatsoever for or in respect to any use or reliance upon this report by any third party.  
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INTRODUCTION  

EnviroTech Pty. Ltd. has been engaged by the client to undertake an ‘onsite wastewater 

management study’ at the above mentioned site address. This report presents the results of 

that study.  

 

Objective 

The objective of the ‘onsite wastewater management study’ is to investigate the relevant 

site, soil, public health and economic factors that can impact on the selection, location and 

design of an on-site wastewater management system to determine: 

• Whether or not the site is suitable for an on-site wastewater management system 

• The best practical on-site wastewater management system for the specific site and 

proposed development.  

 

This study has been prepared in accordance with: 

• Australian Standard AS1547: 2012”On-site Domestic Wastewater Management” 

• Dept. Local Government 1998, On-site Sewage Management for Single Households, 

• Relevant Council Development Control Policies 

 

Scope of Works 

The scope of works undertaken for this site evaluation included: 

-  Desktop Study:  An initial investigation to collate relevant information about the site and  

- proposed development prior to the site inspection. 

- Site Assessment: An on-site inspection by an engineer or scientist to record land surface, site 

features, identify potential site constraints and define the most appropriate land application 

area. 

- Soil Assessment: A subsoil investigation by an engineer or scientist to record the soil profile 

and relevant soil properties within the land application area to determine potential soil 

limitations. 

- System Design:  An evaluation of the expected wastewater flowrate, site and soil limitations 

to select, size and position a waste treatment unit and land application system that will 

provide the best practical option. 

- Operation & Maintenance / Construction & Installation Guidelines 
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DESKTOP INFORMATION 

 

Address Lots 1-9 The Escarpment., CASTLEREAGH, NSW  

Council Penrith 

Proposed Development 
Wastewater treatment systems for proposed 

residential subdivision 

Intended Water Supply Source Town Water  

Equivalent Population Up to 6 people (5 bedrooms) 

Design Wastewater Allowance 180 L / person / day 

Design Wastewater Flowrate 1080 L / day 

Rainfall Station: 
 
067002 Castlereagh 
 

Evaporation Station: 067021 Richmond UWS 
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SITE ASSESSMENT 
 

This following relevant site features were recorded and given a rating in terms of their 

potential constraints to onsite wastewater management. The three ratings are minor 

limitation, moderate limitation or major limitation. Only those site features that are rated 

as being a major limitation to onsite wastewater management are further discussed in the 

‘Site Assessment Discussion’.  

 

Landform Description  

The landform is described by first dividing an area into landform elements of approximately 

40-m diameter. A description of these elements is then provided. These landform elements 

define the boundaries of this site assessment.  

 

Element / Lot 

Number 
Slope Class Morphological Type Relative Inclination Instability Risk 

1-8 
Very Gently 

Inclined 
Upper Slope Waxing Planar Very Low 

9 
Moderately 

Inclined 
Upper Slope Waxing Planar Very Low 
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Vegetation 

The vegetation is described by dividing the study area into vegetation elements. Each 

vegetation element has a unique set of properties.  

 

Element Growth Form Height Class Cover Class 
Structural 

Formation 

A Grass Low Mid-dense Grassland 

 

Element Exposure 
Existing Erosion 

State                 Type 

Landform 

Element (s)/ Lot 

Numbers 

A Excellent Stabilised - All 

 

Overland Flow  

Run-on and run-off potential is largely determined by slope, surface cover and soil 

infiltration rate.  

 

Landform element. 

(LOT) 
Run-on Run-off Soil - Water Status 

1-9 Very Slow Very Slow Moderately Moist 

9 Very Slow Slow Moderately Moist 

 

Rocky Outcrops & Site & Soil Disturbance 

The site assessor noted the following within

 

 the effluent application envelope: 

Landform element./ 

Lot Number 

Rocky Outcrop  

Abundance 

Site & Soil 

Disturbance  

1-9 None None 
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Setbacks 

The following setbacks from the effluent application area have been proposed after 

considering Appendix R of AS1547:2012 ‘On-site Domestic Wastewater Management’. This 

Appendix provides a recent guide on how to determine setbacks distances based on site-

specific constraints identified in this site assessment.  

 

The constraint factors associated with each site feature (refer to Table R1) have been 

qualitatively assessed using Table R2 and a suitable setback then chosen from within the 

range stated in Table R1.  

Site Feature Setback Range Constraint Factors Proposed Setback 

Property Boundary 1.5 – 50 LOW 6 m 

Buildings / houses 2 - 6  
MODERATE 

>15 m Surface 

3 m Subsurface 

Surface Water (Dam and 

Overland Flow) 

15 – 100 
LOW >40 m 

 

Site Assessment Discussion 

  

A range of site features that can commonly place limitations on on-site wastewater 

management have been assessed and classified. All features have been shown to place no 

major limitations

 

 to on-site wastewater management. 
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SOIL ASSESSMENT 

 

The location of the borehole excavated during the site inspection is shown on the attached 

site plan. Physical and chemical soil properties were recorded on a soil profile log (see 

attached). On each property two boreholes are performed, the first analyses soil features 

listed below, and the second serves a confirmatory borehole. If soil properties found in the 

two boreholes on site differ, then both samples are taken for analysis.  

  

The following properties were recorded for each soil horizon: 

  - Horizon depth and type - Mottling   - Colour                       

- Structural stability                  - Groundwater depth   - Bedrock depth  

- Texture                                    - pH    - Phosphorus Sorption 

- Electrical Conductivity - Coarse Fragments  

 

Physical Properties 

 

In summary, the soil profile is described below: 

LT 1 -LT 6 

Soil Horizon Depth Colour Mottles Coarse Fragments % Texture 

A 400 Dark Brown - < 10  Loamy sand 

B1 1000 Brown -  < 10 Sandy  Clay Loam 

B2     1400 Red Brown -  < 10 Light Clay 

 

LT 7 -LT 9 

Soil Horizon Depth Colour Mottles Coarse Fragments % Texture 

A 300 Dark Brown - < 10  Loamy Loam 

B1 900 Brown -  < 10 Sandy Clay Loam 

B2 1400 Red Brown - <10 Light Clay 

 

Lt Number Excavation 
terminated at 

Reason Bedrock 
Depth 

Water Table 
Depth 

Surface 
Condition 

1-9 1400 mm Soil Depth is 
minor limitation 

> 1400-mm > 1400-mm 

 

Firm 

 



 10 

Chemical Properties 

 

Soil samples were collected from each major soil horizon and the relevant chemical 

properties are presented below:  

 

Borehole 1 (LOT 1) 

Horizon PH Electrical Conductivity 

(mS) 

A 6.62 11 

B1 6.41 18 

B2 6.22 26 

 

Phosphorus Adsorption Capacity (kg / ha):  11,368 

 

Borehole 1 (LOT 2) 

Horizon PH Electrical Conductivity 

(mS) 

A 6.48 12 

B1 6.24 18 

B2 6.13 29 

 

Phosphorus Adsorption Capacity (kg / ha):  11,368 

 

Borehole 1 (LOT 3) 

Horizon PH Electrical Conductivity 

(mS) 

A 6.27 37 

B1 6.11 26 

B2 5.93 48 

 

Phosphorus Adsorption Capacity (kg / ha):  11,368 
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Borehole 1 (LOT 4)  

Horizon PH Electrical Conductivity 

(mS) 

A 6.77 9 

B1 6.41 12 

B2 6.33 26 

 

Phosphorus Adsorption Capacity (kg / ha):  11,368 

Borehole 1 (LOT 5)  

Horizon PH Electrical Conductivity 

(mS) 

A 6.34 44 

B1 6.22 27 

B2 6.19 69 

 

Phosphorus Adsorption Capacity (kg / ha):  11,368 

 

Borehole 1 (LOT 6)  

Horizon PH Electrical Conductivity 

(mS) 

A 6.34 28 

B1 6.19 19 

B2 6.03 38 

 

Phosphorus Adsorption Capacity (kg / ha):  11,368 
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Borehole 1 (LOT 7)  

Horizon PH Electrical Conductivity 

(mS) 

A 6.55 6 

B1 6.49 8 

B2 6.26 12 

 

Phosphorus Adsorption Capacity (kg / ha):  12,054 

 

Borehole 1 (LOT 8)  

Horizon PH Electrical Conductivity 

(mS) 

A 6.46 14 

B1 6.31 11 

B2 6.22 19 

 

Phosphorus Adsorption Capacity (kg / ha):  12,054 

 

Borehole 1 (LOT 9)  

Horizon PH Electrical Conductivity 

(mS) 

A 6.44 31 

B1 6.31 23 

B2 6.12 57 

 

Phosphorus Adsorption Capacity (kg / ha):  12,054 

 

Erodability / Erosion Hazard 

 

Soil erodability is the susceptibility of the topsoil to detachment and transport of soil 

particles. It is a characteristic of the soil surface and varies with time, soil / water status and 

land use. Soil erodability classification is stated as low, moderate or high.  
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Erosion hazard is the susceptibility of an area of land to the prevailing agents of erosion. It is 

a function of climate, soil erodability, vegetation cover and topography. 

 

 Borehole 1 

Erodability Low 

Erosion Hazard Slight 

 

Salinity & Drainage 

 

Salinity is the concentration of water-soluble salts contained within a soil. Increases in soil 

salinity (i.e. salinisation) can occur as a result of irrigation water raising the level of an 

already saline groundwater. Management of potential salinisation problems involve 

ensuring that salts introduced to the soil surface are removed (by crop uptake or subsoil 

leaching) and by ensuring the irrigation area provides adequate subsoil drainage to prevent 

raising of saline groundwaters into root zones.  

 

Drainage is a statement describing the site and soil drainage that is likely to occur most of 

the year. It is influenced by soil permeability, water source, landform description, 

evapotranspiration, slope gradient and slope length. 

 

The drainage of this site should be adequate for the leaching of salts and ensure the 

groundwater level does not reach the root zone.  

 

A major adverse effect of high soil salinity is the restrictive effects on plant growth. 

However, for this site the soil salinity levels (as indicated by the electrical conductivity 

values) are low enough that the adverse effects on plant growth will be minimal.   

   

Soil Assessment Discussion 

 

A range of soil properties that commonly place limitations on on-site wastewater 

management have been assessed and classified. In accordance with the Environmental and 

Health Protection Guidelines all soil properties have been shown to present no major 

limitations to on-site wastewater management. 
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ON-SITE WASTEWATER MANAGEMENT SYSTEM DESIGN 

 

The design process adopted here involves an evaluation of the expected wastewater flow, 

site limitations and soil limitations, to select, size and position a waste treatment unit and 

land application system that will provide the best practical option.  

 

Wastewater Treatment:  

 

This report proposes that wastewater treatment using a NSW Health accredited (or 

equivalent) Aerated Wastewater Treatment System (AWTS) as it will produce a high quality 

effluent produced suitable for irrigation purposes 

 

Effluent Application:  

 

This report proposes that effluent application be via a low-pressure irrigation system.  

EnviroTech recommends all of the following methods of irrigation (presented below as 

numbered options) are suitable for installation on this site.  

1. Fixed / Semi-fixed Surface Spray Irrigation 

2. Surface Drip Irrigation 

3. Subsurface Drip Irrigation 

 

Any irrigation system must be installed within the proposed irrigation shown on the site 

plan or within the ‘available irrigation envelope’ (if an envelope is shown on your site plan).  

 

The client shall choose whichever of the following irrigation options best suits their needs. 

Before choosing which type of irrigation to install, the client must first consider: 

  + Appendix E (Irrigation Descriptions & Standard Drawings)  

 + Appendix F (Operation & Maintenance Guidelines). 

 

If Council prefers the client install one particular method of irrigation (i.e. only one of our 

recommended options be available to the client) then consultation between client and 

Council may be required.  
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Effluent Application Area Sizing  

 

A monthly nutrient balance and water balance were modeled to determine the minimum 

land application area with no wet weather storage requirements. The results were as 

follows: 

 

Minimum Irrigation Areas: 

Lot 

Number 

Water 

Balance 

Nitrogen 

Balance 

(Spray Irrigated 

on Slashed Grass) 

Nitrogen Balance 

(Subsurface Irrigation 

Under Mown Lawn) 

Phosphorus 

Balance  

(Spray Irrigated on 

Slashed Grass) 

Phosphorus 

Balance 

(Subsurface Irrigation 

Under Mown Lawn 

1-6 

 
292m 864m2 270m2 432m2 366m2 

7-9 

2 

292m 864m2 270m2 454m2 382m2 

 

2 

Site Modifications Recommended 
 
Nil 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RECOMMENDATIONS 
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- Installation of a NSW Health accredited Aerated Wastewater Treatment System (AWTS) 

with capacity to treat the design flowrate (1080 L/d) to a secondary treatment standard 

with disinfection. 

 

- Installation of a low-pressure effluent irrigation system. This area shall be designated for 

effluent application only. 

 

- EnviroTech recommends all of the following irrigation types are suitable for installation 

on this site: 

 
Lots 1 - 6 

Irrigation System Type Minimum area Required 

Fixed Surface Spray 864m1 

Subsurface Drip Irrigation 

2 

432m

1. Indicates Client Preference 

2 

Lot 7 

Irrigation System Type Minimum area Required 

Fixed Surface Spray 864m1 

Subsurface Drip Irrigation 

2 

454m

1. Indicates Client Preference 

2 

Lots 8-9 

Irrigation System Type Minimum area Required 

Subsurface Drip Irrigation 454m

 

2 

- Before choosing which type of irrigation system to install, the client must consider: 

  + Appendix E (Irrigation Descriptions & Standard Drawings)  

  + Appendix F (Operation & Maintenance Guidelines). 

 

- Once the client’s septic application has been approved, the client shall choose 

whichever of the above options best suits their needs in consultation with Council. 
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- Further site-specific irrigation details (for example, accurate sprinkler and distribution 

line positioning within the proposed irrigation area), if required, may be determined in 

consultation with your plumber / irrigation installer. 

 

- Each irrigation system must be installed within the proposed land application area 

shown on the site plan or within the ‘available irrigation envelope’ (if an envelope is 

shown on your site plan).  

 

 

 













NUTRIENT BALANCES

1) Nitrogen Balance

- Effluent nitrogen concentration (mg/L)1: 20
- Design Wastewater Flowrate (L/d): 1080
- Critical Total Nitrogen Loading Rate: (mg/m2/d)3: 25
- Critical Total Nitrogen Loading Rate: (mg/m2/d)4: 80

- Minimum irrigation area1 (m2): 864
- Minimum irrigation area2 (m2): 270

2) Phosphorus Balance

- Phosphorus Sorption Capacity (kg/Ha) 12054
- Critical loading rate (mg/m2/day)3 3

Padsorbed (kg/Ha): 4018
Padsorbed (kg/m2): 0.40

Puptake (slashed grass) (mg/m2) 54750
Puptake (slashed grass) (kg/m2) 0.05

Puptake (mown grass) (mg/m2) 136875
Puptake (mown grass) (kg/m2) 0.14

Phosphorus Generated Over the 50 year Design Period

- Effluent Phosphorus Concentration: (mg/L)1 10

Pgenerated (kg)

197

Irrigation area required (m2):

- Pgenerated / (Padsorbed + Puptake): 432 for slashed grass
- Pgenerated / (Padsorbed + Puptake): 366 for mown grass

1: Typical AWTS Effluent Nutrient Concentrations
3: Spray Irigated on Slashed Grass
4: Subsurface Irrigated Under Mown Grass



NUTRIENT BALANCES

1) Nitrogen Balance

- Effluent nitrogen concentration (mg/L)1: 20
- Design Wastewater Flowrate (L/d): 1080
- Critical Total Nitrogen Loading Rate: (mg/m2/d)3: 25
- Critical Total Nitrogen Loading Rate: (mg/m2/d)4: 80

- Minimum irrigation area1 (m2): 864
- Minimum irrigation area2 (m2): 270

2) Phosphorus Balance

- Phosphorus Sorption Capacity (kg/Ha) 11368
- Critical loading rate (mg/m2/day)3 3

Padsorbed (kg/Ha): 3789
Padsorbed (kg/m2): 0.38

Puptake (slashed grass) (mg/m2) 54750
Puptake (slashed grass) (kg/m2) 0.05

Puptake (mown grass) (mg/m2) 136875
Puptake (mown grass) (kg/m2) 0.14

Phosphorus Generated Over the 50 year Design Period

- Effluent Phosphorus Concentration: (mg/L)1 10

Pgenerated (kg)

197

Irrigation area required (m2):

- Pgenerated / (Padsorbed + Puptake): 454 for slashed grass
- Pgenerated / (Padsorbed + Puptake): 382 for mown grass

1: Typical AWTS Effluent Nutrient Concentrations
3: Spray Irigated on Slashed Grass
4: Subsurface Irrigated Under Mown Grass



Appendix D:  WATER BALANCE / WET-WEATHER STORAGE REQUIREMENT-Nominated Area Method

Parameter Symbol Formula Units Value Weather Station: Precipitation: Castlereagh
Design Wastewater Flow (Q) L / day 1080 Evaporation: Richmond (UWS)
Design Soil Percolation Rate2 (SPR) mm / month 120

Nominated Irrigation Area1 (A) m2 292

Parameter Symbol Formula Units Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec
Days in Month (D) days 31 28 31 30 31 30 31 31 30 31 30 31
Median Precipitation (MP) mm/month 79.4 85.9 72.7 34.1 30.5 32.2 16.8 22 30 41.9 70.8 51.8
Mean daily Evaporation (E) mm/day 6 5 4.1 3.1 2.2 1.7 1.9 2.7 3.8 4.6 4.9 5.7
Crop Factor (C) 0.7 0.7 0.7 0.6 0.5 0.5 0.4 0.5 0.6 0.7 0.7 0.7
Evapotranspiration (ET) (E x C) mm/month 130.2 98.0 89.0 55.8 34.1 23.0 23.6 37.7 62.7 92.7 102.9 123.7

Inputs Symbol Formula Units Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec
Median Precipitation (MP) mm/month 79.4 85.9 72.7 34.1 30.5 32.2 16.8 22.0 30.0 41.9 70.8 51.8
Effluent Irrigation (EI) (Q x D / A) mm/month 114.7 103.6 114.7 111.0 114.7 111.0 114.7 114.7 111.0 114.7 111.0 114.7
Inputs (I) (EI+MP) mm/month 194.1 189.5 187.4 145.1 145.2 143.2 131.5 136.7 141.0 156.6 181.8 166.5

Outputs Symbol Formula Units Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec
Evapotranspiration (ET) (E x C) mm/month 130 98 89 56 34 23 24 38 63 93 103 124
Design Soil Percolation Rate2 (SPR) mm / month 120 120 120 120 120 120 120 120 120 120 120 120

Outputs (O) (ET+SPR) mm / month 250 218 209 176 154 143 144 158 183 213 223 244

Storage (I - O) -56 -29 -22 -31 -9 0 -12 -21 -42 -56 -41 -77
Cumulative Storage (M) 0 0 0 0 0 0 0 0 0 0 0 0

Storage Requirement (V) Largest M mm 0
(VxA) / 1000 m3 0

1: Nominated Irrigation Area to be greater than or equal to the minimum irrigation area determined in the nutrient balances

2: Based on AS1547:2000 Design Irrigation Rates x 4.3 weeks / month




























	REF-99113-A
	Table Of Contents
	Introduction 
	Objective
	Scope of Works

	Desktop Information
	067002 Castlereagh

	Site Assessment
	Landform Description 
	Rocky Outcrops & Site & Soil Disturbance
	Site Assessment Discussion

	Soil Assessment
	Physical Properties
	Chemical Properties
	Borehole 1 (LOT 1)
	Borehole 1 (LOT 2)
	Borehole 1 (LOT 3)
	Borehole 1 (LOT 4) 
	Borehole 1 (LOT 5) 
	Borehole 1 (LOT 6) 
	Borehole 1 (LOT 7) 
	Borehole 1 (LOT 8) 
	Borehole 1 (LOT 9) 
	Erodability / Erosion Hazard
	Salinity & Drainage

	Soil Assessment Discussion

	On-site Wastewater Management System Design
	Site Modifications Recommended

	Recommendations

	DWG-99113-B Lot 1 & 2 (1)
	DWG-99113-B Lot 3 & 4 (1)
	DWG-99113-B Lot 5 & 6 (1)
	DWG-99113-B Lot 7 & 8 (1)
	DWG-99113-B Lot 9 (1)
	REF-99113-Nutrient Balance (Lota1-6)
	Nutrient Balances

	REF-99113-Nutrient Balance (Lots 7-9)
	Nutrient Balances

	REF-99113-Water Balance
	Water Balance

	5.0 Appendices E,F,G
	Appendix E
	Appendix F
	Appendix G - Water Conservation


