
Land Capability 
Assessment ReportMU 

St I 
est 

Location: 100 Grip Road, TOORA 

Lot 1, PS117576 

Date: 14 November 2014 
06 

Prepared for: Gary Wallis, 
2180 Promontory Road, Fish Creek 3959 

Report standard: MAV Land Capability Assessment Framework, January 2014 

Prepared by: 
- EWS Environmental 

Wastewater Consultants 
ABN 14 740 748 489 

- - P0 Box4, BOX HILL 3128 
- - Telephone. (03) 9849 0150 

I M S  ENVIRONMENTAL Email: ews@bigpond.com 

Reference: 141016 



Environment Protection Act 1970 
Part IXB - Septic Tank Systems, Section 53MA 

AS/Nfl  1547:2012 —Section 7. 4.2 - CERTIFICATE OF LOADING-DESIGN Job No. 141016 
To 
Environmental Health Officer - South Gippsland Shire council 
Building Surveyor - Relevant Building Surveyor 

From 
EWS Environmental Email: ews@bigpond.com 
Phone (03) 98490150, Postal address: P0 Box 4, Box Hill VIC 3128 

Property details 
Address: Lot 1, P5117576, 100 Grip Road, TOORA 

Compliance 
I have undertaken a land capability assessment (LCA) and prepared the design and certify that 
the part at the design described as: Septic tank system 

complies with the following provisions: 

• EPA Code of Practice - Onsite Wastewater Management, No. 891.3. February 2013: 

• AS/NZS 1547:2012 - On-site domestic wastewater management, Standards Australia; 

Capacity of system 
Volume of wastewater generated by development not to exceed 720 litres/day. 

Design criteria dispersal 
Minimum land irrigation area to be reserved for management of effluent is 220 square metres. 

Wastewater treatment 
An EPA approved treatment system must be operated and maintained ansite prior to effluent dispersal 
at all times. 

Water efficiency 
The design is based on the precautionary principle where fittings and fixtures have a 3 star WELS rating 
or better. 

Consequences of overloading, lack at operation, maintenance and monitoring 
Over or under loading for extended periods (mare than a month) will have an adverse impact on the 
performance of the treatment system. Occupiers of premises must: 

• Report unusually high water usage, and/or discharges of inappropriate chemicals: 
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• Keep a record of pump-outs, servicing periods and display emergency numbers, and 
• cause primary septic tank chamber to be pumped out at least once every 3 years. 
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1. Introduction I 

EWS Environmental has been engaged to undertake a Land Capability Assessment (LCA) 
for a site of about 1590 m2 at Lot 1, PS117576 Grip Road, TOORA. 

Consultant 

EWS Environmental has been engaged to develop a wastewater plan to support a Land Copabifty Assessment ILCA) 
for an application for a Council permit. 

To further assess land features for long-term sustainable development and address the risk consequences of using 
best practice (septic sewerage) management options. 

The field investigation and report have been undertaken and prepared by suitably experienced consultant. EWS 
Environmental has appropriate professional indemnity insurance for this type of work, details of which are 
enclosed. 

Report Summary 

This report will accompany an application for a Septic lank Permit to Install submitted to South Gippsland Shire 
Council for an onsite wastewater management system for a private residence. 

This document provides information about the site and soil conditions. It also provides a detailed LCA for the site, and 
includes a conceptual design for a suitable onsite wastewater management system, including recommendations for 
monitoring and management requirements. A number of options are provided for both the treatment system and 
land application area (LAA). However, the wastewater should be treated to secondary level by a suitable EPA- 
approved treatment system and the effluent applied to land via sub-surface irrigation. 

Site overview 

Location 

Lot I, PSI) 7576 Grip Road, TOORA Mop Ref: VicRaads 708 B-] 1 Nearest cross Road: Jetty Rd 
Land area: 1590 m2 Number of bedrooms: 3 

Land features 

Waterway: Muddy Creek. Slope of land: 2% Distance to surface water 30m: 
Flooding:> 1 in 20 years Climate: Rainfall 941 mm Evap 'A' 1054 mm 
Soil type: Silty light CLAY Permeability (K0i) 0.06-0.12 metre/day. 

Wastewater system sizing (AS/NZS 1547:2012) 

Maximum flow; 4 persons x 150 (Litres/day) = 720 litres, Water supply: assumed reticulated. 
Design Loading rate(DLR) 5 litres/m2.day Dispersal area: 205(m2) 
EPA approved secondary treatment and 54 m WICK trenches by 1.6m to Code requirements. 
Preferred option Mound system 205m2. 

Management 

Annual servicing: YES Desludging primary tank: every 3 years 
Quarterly servicing of treatment plant and inspection of effluent dispersal areas. 



MIMM 2. Description o f  the Development 

Site Address: Lot 1 PSI17576 Grip Road, rooRA 
Owner/Developer Gary Wallis, 
Postal Address. 2180 Promontory Road, Fish Creek 3959 
Contact Ph 0429 427 656 
Council Area: South Gippsland Shire Council 
Allotment Size: 1590 m2 
Domestic Water Supply: Onsite roof water collection reticulated supply assumed 
Anticipated Wastewater Load. A 3-bedroom residence with full water reduction fixtures 

a 4 people per maximum occupancy. 
Watewoter  generation - 180 L/per on/day; total design load 

ion I I , ' - 4 - . :  f r - , ,  , v  t - , t " W '  A C D  r , - , A  0 0 1  Q . f l f l  0 

Figure 1: Development plan - # 3  bed room residence 
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UIUI 3. Site and Soil Assessment 1 

EWS Environmental undertook site investigations on the 24 October 2014. 

SITE KEY FEATURES 
Table 1 summarises the key features of the site in relation to effluent management for proposed site. 

NOTE: 
• The site is not in a special water supply catchment area. 
• The site experiences negligible stormwater run-on. 
• There is no evidence of a shallow watertable or other significant constraints, and 
• The risk of effluent transport offsite is very low. 

Location: Lot 1, P5117576 Grip Road, TOORA Mop Ref: VICROADS 708 B - i l  Groundwater Cot: Potable 

Figure 2: Site analysis 

5 



Sn 
To 

I . 

- 

Modified Emerson test 110 dispersion 

Locaflon: Lot 1, P5117576 Grip Road, TOORA Dote: 28 October 2014 }cken by: JR Lowrey 

6 



Tab le  1: Si te Assessment 

Buffer Distances All relevant buffer distances in Table 5 of the Code Minor NN* 
2013) are achievable. 

Climate Mean annual rdnfaii 941 mm. Mean annual pan A' Minor NN 
evaporation is 1054 mm. 

Drainage Na visible signs of surface dampness, spring activity or Moderate Adapt law DIR 
hydrophilic vegetation in the proposed effluent 
management area. 

Erosion & Landslip No evidence of sheet or rill erosion; the erosion Minor NN 
hazard is low. Na evidence of landslip and tandstip 
potential is law. 

Exposure & Aspect Woodland with understor vegetation, with a Minor NN 
southerly aspect and has high wind exposure. 

Flooding The proposed effluent management area is located Minor NN 
above the 1:100 year flood level, 

Groundwater No signs of shallow groundwater tables to 1.5 m Minor NM 
depth. No potential groundwater bares within 5 0  r 
of the proposed effluent area. 
Total dissolved solids less than 1000 mgTDS/L. 

Imported Fill Na imported fill material observed on the site. Nil NN 

Land Available for Considering all the constraints, the site has ample Nil NN 
LAA suitable land for application of effluent. 

Landform Natural drainage with no spreading over linear Moderate Locate with 
plonnar slope. No significant drainage lines intersect appropriate 
dispersal area, setbacks 

Rock Outcrops No evidence of surface rocks or outcrops. Nil NN 

Run-on & Runoff Minor storrnwater run-on and run-off hazard. Nit NN 

Slope The proposed effluent management area has a slope Nil NN 
of less than 2 percent, to the south. 

Surface Waters No waterways traverse the site requiring minimum Nil NM 
setback to treatment /effluent area. 

Vegetation Mixture at grasses and native vegetation. Nil NN 

NN: mitigation measures not needed 



j SOIL KEY FEATURESVMIISI$g*IIIII$IIII1IIIIaIItIIIIIUIIIIIIMIESIMIIII$ 
The sites soils have been assessed for their suitability for onsite wastewater management by a combination of soil 
survey and field analysis as outlined below. 

Site assessment criteria 
This assessment undertaken in accordance with the EPA's Cade at Practice - Onsife Wastewater Management, 
February 2033 and AS/NZS 1547:2012, Onsife Domestic Wastewater Management. 

Soil assessment and design for an-site wastewater management was taken from 
AS/NZS 1547:2032, On-site domestic wastewater management, where appropriate. 

Site investigations 

A key feature at the assessment is a sail permeability assessment in each landscape element or sail type area for 
effluent attenuation within the boundaries of the premises. Review geological and soil mapping data (DEPI). 

EPA's Code of Practice Publication 891.3(2013) indicates that visual and tactile estimation of indicative 
permeability based on the latest version of AS/NZS 1547 Site and Soil Evaluation' procedures, which includes 
soil texture, structure and swell potential tests, may be used as a substitute for actual measurement of soil 
permeability. 

Soil permeability has been determined from the critical properties of texture, structure and shrink/swell potential 
using the method specified in AS/NZS 1547:2012 that prescribes conservative design loading rates. 

The structure and texture of the soil was such that a constant head test would not influence the final 
classification of moderately structured Light CLAY for our design loading rate. 

Indicative soil permeability 

See a t t a c h m e n t  A' for all soil test results a n d  field records. 

Site Assessment Results 

Based an the most constraining site teotures (iandfarm and drainage), the overall /and capability of the site to 
sustainably manage all effluent ansite is satisfactory. The proposed effluent management area is located above the 
1:100 flood level and by using secondary treatment and above ground mound system, there will be ample protection 
at surface waters and groundwater. 



Table 2: Soil Assessment 

Cation Exchange Present soil co rd ihons  d o  no t  a p p e a r  to b e  restricting p lan t  M i n o r  NN 
C a p a c i t y  (CEC) growth. 

Electrical EC 1:5 soil;woter suspension) 42 rnicroSiernens (its) per M i n o r  NN 
Conduct iv i ty  cent imet re  ttopsoil), wh ich  is equa l  to tow sotne. 

Emerson Aggrega te  lopsoil: Class 2 (slaking w i thou t  disceision). M i n o r  MN 
Test 

Modi f ied lest 
AS/NZS 1546 

p i t  Topsoil pH a b o u t  6.0 wh ich  is slightly ac id ic ;  subsoils range  M i n o r  NM 
slightly h igher w h e n  is neutral. Soil condit ions d o  no t  a p p e a r  to 
b e  a f fec t ing  p M n t  growth. 

Phosphorus Phosphorus adsorpt ion c a p a c i t y  was no t  specif ical ly tested b u t  M i n o r  NN 
adsorpt ion is e x p e c t e d  t o  b e  m o d e r a t e  to high d u e  to the ex ten t  o f  clay 
c a p a c i t y  present a t  relatively shallow depths. 

Rock Fragments Coarse f ragments more  than  20% 200 m m  depth ) .  No M i n o r  NM 
fragments th roughout  the  remainder  o f  the profile. 

Sodicity(ESP) Exchangeab le  Sodium concentrat ions a re  minor wi th  no  tong- M i n o r  NM 
term soil sodicity monitor ing r e c o m m e n d e d .  Present soil 
condit ions d o  no t  a p p e a r  to b e  restricting p lan t  growth. 

S M  Sodium absorpt ion rat io is n o r  constraint. M i n o r  NN 

Soil Depth Topsoil: <200 mrn M i n o r  MN 

Subsoil: >200 mm. Total sail d e a t h  greater than  1.5 m a n d  no  M i n o r  NM 
hardpans occur. 

Soil Permeabi l i ty & Topsoil; Massive Silty light CLAY, 0.06-0.12 m / d a y  saturated M i n o r  NM 
Design Loading conduct iv i ty  (K,01 iAS/NZS1547:20l2(; 5 m m / d a y  Design 
Rates Load ing Rate (DLR) for M o u n d  system (Code,  20)3). 

Subsoil: Silty light CLAY :0.06-0.12 m / d a y  saturated mama 
conduc t i v i t y  ( K , , )  (AS/NZSI 547;20l2); 

Soil Texture & Topsoil (c2( mm): Silty light CLAY Ca tego ry  Sb mode ra te  M i n o r  M o u n d  system 
Structure structure. Grave l  to 200mm in hard  standing area,  on 

Subsoil >200 mm):  Silty light CLAY C a t e g o r y  Ste m o d e r a t e  M a j o r  W I C K  irrigation 
structure) in a c c o r d a n c e  wi th  AS/NZS/NLS 1547:2012 recommended 

Watertable Depth Groundwa te r  no t  encountered,  Minor 

N N ;  m i t i g a t i o n  m e a s u r e s  n o t  needed 



RISK MANAGEMENT ASSESSMENT 
Table 3: Risk Assessment of Site Characteristics 

Level of Constraint 
Characteristic Assessed Level of 

Nil or Minor Constraint for Site 

Aspect North / North-East / East / West / South-East , 
Minor 

(affects solar radiation North-West South-West South 
received) 

Climate Excess of 
(difference between evaporation Over Rainfall approximates to Excess of rainfall 

Minor 

annual rainfall and pan rainfall in the evaporation over evaporation in 

evaporation) wettest months the wettest months 

Erosion Minor 
(or potential for Nil or minor Moderate Severe 
erosion) 

Exposure Full sun and/or high Limited patches at Minor 

wind or minimal Dappled light light and little wind 
to sun and wind Shading to heavily shaded 

all day 

Imported Fill No fill or minimal fill. 
Moderate coverage and fill is Extensive poor Minor 

or fill is good quality goad quality quality fill and 
topsail variable quality fill 

Flood frequency (AR) Less than 1 in 100 Between 100 and 20 years more than 1 in 20 Minor 
years years 

Setback distance Minor 

No bores ansite or 
Setback distance from bore from bare does not 

Groundwater bores an neighbauring complies with requirements in comply with 

properties EPA Code of Practice 891.3 requirements in EPA 
(as amended) Code at Practice 

891.3 (as amended) 

Exceeds LAA and 
Land area duplicate LAA and Meets LAA and duplicate LAA Minor 

available for LAA buffer distance and buffer distance Insufficient area for 

requirements LAA 
requirements 

Landslip 
Nil Minor to moderate High or Severe 

Minor 
(or landslip potential) 

Rock outcrops 
<10% 10-20% >20% 

Minor 
(% of surface) 

Slope Form Convex or Concave or Minor 
(affects water divergent side- Straight side-slopes convergent side- 
shedding ability) slopes slopes 

Slope gradient (%) 

(a) for absorption 
trenches and beds <6% 6-15% >15% Minor 

(b) for surface irrigation <6% 6-10% >107 Minor 

(c( for subsurface <107. 10-30% >30% Minor 
irrigation 

Soil Drainage No visible signs or 
Wet soil, moisture- Minor 

(qualitative) likelihood of Some signs or likelihood of loving plants. 

dampness, even in dampness standing water in 

wet season 
pit; water ponding 
on surface & soil pit 

Soil Drainage Rapidly Moderately Imperfectly Poorly/Very 
poorly =7 (Field Handbook definitions) drained well drained drained. 
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Table 4: Risk Assessment of Soil Characteristics 

IMMM Nil or Minor Modetate 
Electrical Conductivity <0.8 0.8-2 >2 Minor 

Emerson Aggregate Class 4,5, 6,8 7 1,2,3 Minor 

Gleying Nil Evidence of greenish Predominant greenish Minor 
lMunsell Soil Colour Chart) grey / block or bluish grey / block, bluish 

grey / block soil grey/  block colours 

Mottling Generally uniform Imperfectly drained Poorly drained soils Minor 
lMunsell Soil Colour Chart) brownish or reddish soils have grey and/or predominant yellow 

colour yellow brown mottles brown or reddish mottle 

pH 5.5- 8 i optimum 4.5 5.5 suitable for <4.5. >8 Minor 
(range for plants) range for plants acid-loving plants 

Rock Fragments 0-10% 10-20% >20% Minor 
(size & volume %) 

Sodicily c6% 6 -8% >8% Minor 
(ESP %) 

Soil Depth to Rock >1.5 m 1.5-1 rn <I m Minor 

or impermeable layer 

Soil Structure Highly or Moderately Weakly s t ruc turedSt ruc ture less ,  Massive Minor 
(pedality) structured or hardpan 

Soil Texture, Cot. 2b, 30, 3b, 4a Cot. 4b. 4c, So Cat. I. 2o. Sb, 5c. 6 
(indicative permeability) 

Watertable Depth (m) >2 m 2-1 .5  m <1,5 m NAVORENOM 
below base of the LAA 

Legend: 
Nil or Minor: If all constraints are minor, conventional/standard designs are generally satisfactory. 

For each moderate constraint on appropriate design modification over and above that of a standard design, 
should be outlined. 

Any major constraint might prove on impediment to successful on-site wastewater management, or alternatively will 
require in-depth investigation and incorporation of sophisticated mitigation measures in the design to permit compliant 
onsite wastewater management. 

Table 5 - Control measures for risk levels. 
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I M  4. Wastewater Management System I 

The following sections provide an overview of a suitable onsite wastewater management system, with sizing and 
design considerations and justification for its selection. Detailed design for the system should be undertaken at the 
time of the application submitted to  Council. 

TREATMENT SYSTEM 

The secondary effluent quality required is: 

• Biochemical Oxygen Demand, less than 20 mg/L; 
• Total Suspended Solids, less than 30 mg/L; 

Refer to  the EPA website for the  list o f  app roved  options that  are available 
ht tp: / /www.epa.v ic.gov.au/en/your-environment/water/onsi te-wastewater.  Any o f  the secondary 
t rea tment  system options are  c a p a b l e  o f  achieving the  desired level of per formance.  The property owner 
has the  responsibility for the final selection o f  the secondary t reatment system a n d  will include the details 
o f  it in the Appl icat ion to Install a Septic Tank System form for Council approval. 

The pros & cons depend on site and waste characteristics listed below: 

Table - ,PROS and CONS of options for treatment of wastewater. 

Option A - El Minimal maintenance, 9 Design service life of 15 years; 
Primary settling to reduce El Less expensive operating costs 9 Must be connected to sewer 
grease and solids although technically problematic, immediately it become available; 

El Robust operation. l l  Not suitable for type I or 6 soils; 

19 Sensitive to terrain slope & 
setbacks to waterway; 

30% pollutant removal 
lJ Generally requires more space; 

Requires a lot > 2000 m2. 

Option B - El Design service life of 30 years; l3 Higher maintenance costs; 
Secondary system such as El Default 'best practice" system Ll Higher energy casts; 
aerated systems 

El Suitable for type 1 & 6 sails; Z Slightly higher installation cast; 
g w m E l  

capes with higher organic and 
nutrient loads; 

El 90% pollutant removal Minimal maintenance 

El Suitable for lots <2000m2; 
/ El Minimises polluted run-off risk 

EFFLUENT MANAGEMENT SYSTEM 

A range of possible land application systems have been considered, such as absorption trenches, evapo- 
transpiration / absorption (ETA) beds, subsurface irrigation and mounds. 
'[he options for dispersal of treated effluent are limited to those either specifically approved by 
EPA or systems installed in accordance with Australian Standard AS/NZS 1547:2012. 

Sizing the Irrigation System 

To determine the necessary size of the land application area water balance modelling has been undertaken using 
the method in the Victorian Land capability Assessment Framework 2014) and the EPA Cade 2013). 

12 



The preferred system is pressure compensating subsurface irrigation, however, gravel top oyer will provide not allow 
even and widespread dispersal of the treated effluent within the root-zone of plants. It will also enhance risk at 
effluent being transported off-site. 

PREFERRED OPTION --SUB-SURFACE DISPERSAL VIA MOUND SYSTEM 

For type Sb soil, area required for 180 x 4 = 720 litres per day from EPA 891.3 Table 9, 
Mound sizing - 
N u m b e r  o f  b e d r o o m s :  3 ,  N o .  o f  p e r s o n s :  4 .  S o i l  t y p e :  L i g h t  C L A Y  ( 5 b )  S o i l  permeability 
0 . 0 6 - 0 . 1 2  r n / d a y  S l o p e  o f  i a n d : <  2 % , S l o p e  r i s k  f a c t o r  I.G. 

Absorption bed area is daily flow/ bed loading rate ie 720 / 40 = A .  = 18 m2. 
Linear loading rate of 40 L/m length 720 LId / 40L/m/day = 720/40 = iBm 
Width = 2.0m, Length 9m 

Basal area of mound is daily flow divided by DLR loading rate of 5mm/day, 
area required is Ab = 720 /5 = 144M2, 

Water balance calculations 
However, from the water balance calculations, over page the minimum area required is 205 M2 for primary 
effluent and an equal as a reserve, or treated effluent area say 205m2. 

Height of mound is D + F + H where, 

D, depth of sand (600) for primary effluent + F, depth of absorption bed 12251 + II, 450mm 

Overall depth of mound at highest point is 600 + 225 + 450 = 1 275mm or 1 .27smetre. 
Maximum batter length from slope is 1(v) to 3 (h) therefore 3 x 1.275 = 3.825m + 2%= 4m, 
Basal area is length (m) times width of lateral distribution plus slope face 

Width of mound is twice batter length plus width of absorption bed A= 2 + (2 x 4m) =1 0.0m. 
Length of mound is twice batter length plus length of absorption bed B= 2 x 4m + 9m= 17m. 
Soy i i  x 20 = 220m2 
Minimum area of mound, based on hydraulic and nutrient loading rote is 220 + buffer 1.5 by 20 = 250 in2 

GOP1 
Aa r°"'t' 

lirFitetCloth 

S e n d  f i t  media 

I I p i p e  born p - - j  Ontnanlonbeds..J I 
Ploughed layer J — coarse aggregate L _  Ploughed — 

X X  - C R O S S  SECliCtI  VIEW O F  MOUND O N  SLOPING LAND 

Design specification and size of mound for 3 bedroom residence 
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Mound design - Reference Appendix N - AS/NZS 1547:2012 
Size a "Wisconsin Mound" system for a typical seven (7) bedroom residence on category Sb type soil with 
assumed reticulated water supply. 

Mound application - 
Mounds are generally used on relatively flat sites that have site or soil constraints. These constraints may be: 

• Slowly permeable soils; 

• Permeable layer (300 to 600mm of soil over limiting layer), or 

• Permeable soils with high groundwater table within 600mm of ground level. 

Primary effluent is dosed onto the sand filled mound to ensure further treatment (secondary) takes place 
prior to infiltrating into the underlying soil, which is ploughed beforehand. 

Mound design criteria - 
Distribution bed, loading rote 40 L/m2.day 
Bed aggregate fill 20- 60mm, minimum depth 150mm 
Minimum thickness of bed 0.225m 
Maximum length of bed 20 m 
Maximum width of bed 3 m 
Mound batter slope (v: h) 1 t 3 
Linear loading rate 50 L/m.day. maximum 25L/m.day desirable 
Basal area loading of mound 5mm/day 

Sand fill depth 0.3 to 0.6m (secondary & primary effluent) 
Sand fill media effective size 0.25 to 1.0 mm 
Uniformity co-efficient less than 4 
Fines(clay & fine silt 200 sieve) less than 3% 

Description of the "Wick" trenches system 
Wick" trenches are a new method for dispersal of effluent suitable for small sites with limited space and low soil 

permeability. This type of system combines absorption and evapo-transpiration to best use available space. 
Installation is undertaken in accordance with Appendix E. EPA Code(201 3). 

The key design advantage of this system is the use of o geotextile fabric that acts as a wick to distribute effluent over 
the bed pan of the trench providing a much larger surface area for evapo-transpiration compared to standard 
trenches with a reserve capacity in the design. 

The water balance can be expressed by the following equation: 

Precipitation + Effluent Applied = Evapo-transpiration + Percolation 
Data used in the water balance includes: 

• Mean monthly rainfall and mean monthly pan evaporation; 
• Average daily effluent load -720 L (from Table 4 of the Code): 
• Design irrigation rate (DLR) - 5 m m / d a y  (from Table 3 of the Code); 
• Crop factor -0.6 to 0.8; and 
• Retained rainfall - 75% (slope of mound 33%). 

The nominated area method is used to calculate the area required to balance all inputs and outputs to the water 
balance. As a result of these calculations at least 205 m2 of land application area is required. 

14 



Hydraulic loading 
Assume wastewater flow from EPA Code based on potential occupancy calculated using the 
criteria of :  '(Number of I3ec*ooms) + I;persons x 150 for our design flow. 

Number of bedrooms; a Soil type: Silty light CLAY (4) Slope factor: 2% 

OPTION 2 --SUB-SURFACE DRIP IRRIGATION 
For type 3 soil area required for 720 tIres per day from ASINZS 1547, . S t - s f o c e  lines 
Table 9 EPA Code adopting 3.Omm/day= 720/ 3.0 = 240 m? NOT PROPOSED. 

I --Q-1••m-eeRtres- 

OPTION 3 --WICK TRENCHES 
EPA Code, Appendix E, calculations length of WICK Trench System for 3 bedroom house on Silty light CLAY soil 
Length of Trench/Bed = Q/(DLR x (W/fl] 

= F (3 bedrooms +1) xlSO 1/day) / F DLR tim2 x 1.6/1.21 
= 720L/I0 Lim'x 1.6m/ 1.21 
=720L/ 13.33 Urn 
= 54 in 

From water balance trench area required Is 87m2 divided by 1.6m = 54.3m of trenching 

Area of WICK Trench System = 54 x (600mm + 10mm) 
54 i n  x 1.6m = 87m2 + spacing between trenches tin x 27m 

= 3 trenches x 18m + I rn apart = lax 7= 126m2 + buffer 110 say 240 m2 

Nutrient balance 
For sustainable, long-term nutrient management, when nitrogen is the limiting factor: 

• Use uptake for grosses @ 200 kg TN /ha.yeor, EPA Guidelines for Wastewater Irrigation, Pub. No. 168. 
• Crop factor for fo// fescue grass 220 kg/ha.yr = 220 x 7000 x 1000/ 10,0001365 = 60mg TN/rn2.doy. 
• In clayey soil, phosphorus is not a limiting factor, due to adsorption onto clay particles. 
• Allow 20% loss through denitrificotion, volotilisotion, microbial attack and other processes, 
= 720 x 25 x 08 divided by 60 mgTN/m2.day = 240m2, 

See Water and Nutrient balance spreadsheet calculations for most limiting minimum land application area (LAA). 

Salt balance 
For sustainable.- long-term soil management salt (sodium) levels in water supply and the addition at contributed 
by washing and use of laundry detergents may cause sails to become less permeable. 

Measures To minimise salinity effects include reduced detergent use, law irrigation rates, growing 
salt tolerant grasses in dispersal area and restricting salt levels in effluent to less than 500 mgTDS/litre. 
Use salt tolerant grasses like Kikuyu or Couch grass, EPA Guidelines for Wastewater Irrigation, No. 16& 

Leaching of salt is quantified by a water balance to ensure adequate remove of salt for the dispersal field. Typical 
sewage salt input is about 375 mgTDS/L, with no addition for tank water supply levels are below 500. 
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The options considered and available for use currently are: 

A. Evapa-transpiration( ETA) trenches: 
B. Mound system raised above ground level: 
C. Low pressure effluent distribution systems )LPED): 
D. Conventional soil absorption trenches, and 
E. Wick trench or bed systems. 

The pros & cons depending on terrain, rainfall and soil conditions are listed below: 

Table 7 - PROS and CONS of options for treatment of wastewater and effluent dispersal 

Option A - El Suitable for shallow soil sites Ox Higher maintenance and capitol 
Pressure compensating 2 Not restricted due to rainfall F replacement costs 
drip irrigation 

El Less soil depth required to others 19 More expensive system ops with 

El technical matters problematic 
' 

tJ Maximum slope of 30% 

Generally requires more space. 

/ 

Option C - El Lower energy requirement 9 Sensitive to terrain slope & 
LPED systems El Complementary loading of I I setback to waterways 

system for balance flow i 9 Minimum 250mm topsoil 
I El Minimal maintenance 

li l l  Not suitable type 1 & 6 soils 

El Trench spacing up to 2m apart 

Option E - El Compact system j Z  Sensitive to terrain slope & 
ETA evapo-transpi ration El Complementary trench loading setback to waterways 
trenches & beds 

El Balancing high & low flaw days 9 Experienced installer required 

I El Minimal maintenance t l  Benching required steep slopes 
(K Significant capital cost 

Option B or D are the one to most likely offer the best long-term solution details of which are 
included in Appendices. 
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Buffer Distances 

Setback buffer distances from effluent land application areas and treatment systems are required to help 
prevent human contact, maintain public amenity and protect sensitive environments. The relevant buffer 
distances for this site, taken from Table Sot the Code 2013) are: 

• 50 metre from groundwater bores in sandy soils, 20 metre in clayey soils; 

• 100 metre from waterways (potable water supply); and 

• 6 metre if area up-gradient and 3 metre if area down-gradient of property baundañes, swimming pools 

and buildings (conservative values for primary effluent). 

All buffer distances are achievable. 

Alternative option details are shown in Appendix E. 

SPECIAL SIORMWATER MEASURES 

Stormwater run-on is not expected to be a concern for the proposed irrigation area, due to the landtarm of 
the site and its relatively gentle slopes. However, upslape diversion berms or drains may be constructed if this is 
deemed to be necessary during installation of the system, or in the future. 

In selecting suitable areas for effluent dispersal the following constraints were noted: 

• Waterway, springs, dams and likely seasonal wet areas; 
• Upslape stormwater run-off, groundwater seepage, springs and depressions; 
• Unsuitable topographical features, ground conditions and other structures. 

Mitigation measures to address stormwater are: 

% Diversion at roof drainage away from the effluent dispersal area. 

% Construction at cut-off drains or berm for stormwater and/or site drainage. 
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5. Monitoring, Operation and Maintenance 

Maintenance should be carded out in accordance with the EPA Certificate of Approval of the selected 
secondary treatment system and Councils permit conditions. The treatment system will only function 
adequately if appropriately and regularly maintained. 

To ensure th treatment 5 ea ~Turjcfions adequately, residents must: 

Have a suitably qualified maintenance contractor service the secondary treatment system at the 

frequency required by Council under the permit to use: 

• Use household cleaning products that are suitable for septic tanks: 

• Keep as much fat and oil out of the system as possible: 

• Don't put sanitary or other hygiene products such as baby wipes into the system, and 

• Conserve water (3 STAR or better WELS rated fixtures and appliances are recommended). 

To ensure the land application area (LAA) functions odequotely, residents must: 

Regularly harvest (mow) vegetation within the LAA and remove this to moximise uptake of water and 

nutrients: 

• Monitor and maintain the subsurface irrigation system following the manufacturers recommendations, 

including flushing the irrigation lines: 

• Regularly clean in-line filters; 

• Not erect any structures and paths over the Land application area (LAA); 

• Avoid vehicle and livestock access to the LAA, to prevent compaction and damage: and 

• Ensure that the LAA is kept uniformly graded by filling any depressions with good quality topsoil (not clay). 

Table for recording actions undertaken ( /) 

year/month Monitor Pump#out "Went Keep Comments -r.mcfls 
- to J s s t i t  t .  fladi 

Frequency R e , u l u y  As e q  e A n  all E e r y 3 y e a  ery ' e . r  As required 
recommended 

__.......................H 

Note: 
A permit condition of the Council approval will require the regular servicing of the wostewoter treatment 
system in accordance with manufacturer's instructions. 
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Ig 6. Conclusions H 

As a result of our investigations it is concluded that sustainable onsite wastewater management is feasible 
with appropriate mitigation measures, as outlined, for the proposed 3 -bedroom residence at Lot 1 PS] 17576, 
100 Grip Road, TOORA. 

Specifically, it is recommended (as per attached site plan & specifications) that you: 

S Install a secondary wastewater treatment system of a type approved by EPA; 

Reserve a land application area (LAA) for treated effluent of 220 M2 (minimum 11 m 20m) mound or 
trench area (which may be subdivided into many evenly sized zones using on indexing valve); 

S Install water saving fixtures and appliances to reduce the effluent load; 

' Use of low phosphorus and low sodium (liquid) detergents to improve effluent quality and maintain soil 

properties for growing plants; and 

S Manage the operation and maintenance of the treatment and disposal system in accordance with 
manufacturer's recommendations, the EPA Certificate of Approval, the EPA Code of Practice (2013) 
and the recommendations of this report. 

Note: 

Special stormwater measures as detailed: 

S Roof drainage is to be diverted away from any effluent dispersal area. 
S Area stormwaterto be divert via cut-off drains and/or to site drainage. 

Provide cut-off drains where indicated on site plan. 
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[ A l l  
PLUMBING WORK tobea1 

accordance with AS/NZS 3500.5 NORTH f/one 55) 
I Install 3 star WELS or higher rated I 
[ w a t e r  

saving fittings & fixtures 
- L C A  

- SUMMARY 
I y Soil category, Silty light av 

Perm. Ksat 0 .06 -012  mud 
I - INSTALL EPA an approved system bIR/DLR § mm/d 

for secondary 20/30 effluent to 
manufacturer's instructions LOT AREA = 1590 

bispersol area: 205 m 

SLOPE. Fall 2% 

L E G E N D B a n k - f u l l  discharge 
level of waterway 

D,rnway to carp and 
Opening 

V Vent (Sod pipe) 
- - 

<17T1J] Slope of land 

5226mdD Soil test locations -3h,4 

septic system 
MOUND SYStEM _ _ _ _ _ _  constructed on r pump well as required. 
grade t o A S / N S  1547. Appendix N ) /N 99.40 Easel area i l i n  x 20m total area for / %_ 4 f Contours at 0.2m intervals 47 
nitrogen uptakei~ buffer 240n,2 - / 

I 

c c  Cut-off drain 

/ Pressure32I4ObN 

42.85m ABBREVIATIONS 
D N  Nominal Diameter SETBACK DISTANCES, Table 5 Above/ground Treatment Plant Fv Flush Valve EPA Code of Practice (2013), 

down slope of waterway and i water tank r , r  10 Inspection Opening 
treatment plant to residence tAt 1I1 L - '  : W Meter ater Pump to dispersal area WWE Wastewater Envelope 

MAX. FLOW: 

I , I Number of Bedrooms: 3 

I OPTIONAL WICK trench No. of persons: 4 
system to requirements of r Daily flow: 7 2 0  Ljday 
AS/NZS 1547 2012 and 
EPA Code Appendix E 

Er 
VICROADS: 708 B-li 
Nearest cross rood; 
Jetty Rd 

PLAN PREPARED BY: 
EWS Environmental 

Box 4, BOX HILL 3128 
0 5 10 15 20 25 30 metres . 

Proposed Wastewater Envelope Tel; (03) 9849 0150 
Ensure no other services e.g. gas. Email; ews@bigpond.com 
water supply or UeG electricity are 

Approx, Scale; This plan is sketch and all data shown is general only located within 2m of the system 

brgNJo; W141016 
1 0 0  Grip Rood, TOORA Wastewater 

Management 
Scale: 

- 1:600 Municipal Council; South Gippslond Shi re  1 1 .  fl rH 
Date.; 28.10.14 Instal lat ion bate: 

Issue; A Septic system installed by: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L  L.±'.Qi±H 

Figure 3 - Site Plan DIMENSIONS IN METRES - DO NOT SCALE REFERENCE: 141016: 
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This assessment has been undertaken in accordance with statutory requirements in: 

• Part IV- Septic Tank Systems, Environment Protection Act 1970. and 

• State environment protection policies (Waters of Victoria) and ( Groundwaters of Victoria); 

8. Acronyms & Definitions 

% EPA - Environment Protection Authority, Victoria 

S LCA - Land capability assessment 

S LAA - Land application area 
S LPED - Low pressure effluent distribution 

S Reserve area - a duplicate land disposal area reserved for use when the original land disposal area 
needs to be rested r future unforeseen contingencies. 

S Reticulated water - a water supply obtained from mains supply, including any bore, stream or dam. 

S Secondary treatment - biological and/or physical treatment following primary treatment of wastewater. 

S TP(1) -Test pit (1) 

S Unsewered area - land where no sewer pipes are adjacent to the allotment boundaries. 

S Waterway - as defined by the Water Act 1989 
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Appendix A: Soil Bore Log 

C © f l f l  o a n EWS Environmental PO Box 4, Box Hill VlC 3128 
EmaH: ews@bigpond.com Telephone: 98490150 

: I i W a l k s , n t :  Gary W a s ,  2180 Promontory Rd f ish Creek Test pit No. 77' ! -  TP4 
Site: t a t  1, P5117576 Gr,o Rood, TOORA fAssessor: JRtawrey__ 
Date: 24 October 2014 JExcavat ion:  I Pick dauger 
Notes: Refer to site plan fo r  borehole positions 

PROFILE DESCRIPTION 
Depth Graphic Horizon Texture Structure Colour Mottles Coarse Moisture Comments 

(m) log fragments conditions 

0 . 1 0  S L  slaM ,'vIl danp organic 
0 . 2 0  : : :  Moderate 

1P4 
browr 

0 5 0  F11 S W  do! 

0.60 
0.70 

s i c  Ail 
______________ 

0.90 
1 . 0 0  : : :  L.Q9er 

contznuva 
1.10 
1.20 

40 
.60 

j•go 
.002 

Key t o  Soil Borelogs 
W Water table depth Sample collected 
X Depth of refusal 

S Sand 2 2  CL - Clay loam Gravel (G) 
S - Loamy sand SCL - Sandy clay loam 
CS -Clayey s a n d S 1 C L  - Silty clay loam 

SL - Sandy loam LC - Light clay 
SC - Sandy clay Parent material (stiff) 
SIC - Silty clay 

L - Loam MC - Medium clay 
LFS- Loam fine sandy 

______ 
HC - Heavy clay 

______ 
Parent material 

_______ , H:-:-: SiL - Silty loam . , ,  (weathered) 
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016 

C) / 2 0  1 [May I Based o n  max imum potent ia loccupancy_and derived trout Table 4 in the EPA Code o f  Pract ice (201. 
N 2 5  rug/ I  Crop N uplake 220  ku/ha/y r  eQual I ea I m u i N / d a y .  Phosphoius sorpt ion capaci ty  not  lirniling. 
I n  $ 0  m m / d a y  Based o n  soil c lass  pe,nieahit i ty and  derived from tab le  9 in EPA Code o f  Pract ice ( 2 0 i  3). 

to sq Land appl icat ion area based o n  limiting factors. 
O 0 6  -O 3 unitters Estimates o f  evapolranp'rat ion a s  a fraction o f  pan evaporation, varies over season and  c rop  type. 

0 7 un'ttes' Proportion o f  rainfall that remains orisi le and  inriltiales allowing for  any runoff. 
Tall t o t  T o c r a a C * 4  95084 Met3tat 245 0 e S r  941 m m  F -n i l  efrc.er' g a H p6 

evaporat ion char t  Taiwin Cdflivec StatIon 8 5 2  7 1 C ,  5 , 25, 

nba  P . O .  i.hilta Jan Fat Mar Act May . k ,  a .  Maj Set, (Sex Nov Dec TotS 
D * days 35 28 31 30 31 30 31 31 30 ax 30 31 365 
44 * . i c q i i  5 1  7 ,  7 4  It, 82 3r7 49 30 /4 C.13 860 
F a m i m i  i 6 , 4 2 '  4 4  6 4  7 4  1 P 1 2 ,  965 

Er Eac ron/month 
B DiR,rrse,rn/monlh 

I deserpi reinlalt F*I Ox FL mm/mouth 
Irrigation * (Oxo)1L mm/month 

remaining front rwevious month mnmn/monlh 
her the month S ( H u l u W ) - ( F f l n )  mrn/rnoelh 

vu S t o r e r  M mile 
riStoraun N rein 

V Nbmi- 
u u n 6 A  , t w w a r L ,  1a1 zLiaJsrcalata to 3 1  W /  1 2 7  1 5 2  1 3 9  205 196 1139 163 l i i  109 307 6 

IIMUM AREA t1fOUlRlnLS FOR ?FRO S l O t W F :  LAND APPI l A 1 l O N  AREA FOR MOST I IMITINO NUTRIENt 77,771m2 1m2 
(Miniirmum area required with zeeo buffer  setbacks) 

TS 
Inter new 'limb in bkie c&la Mound System 

.. . . . .  ______________ 
lied cclix isa umeloanaticaty populated by the suireadsal 
Data in 9w ysil c o l a s  cScSeted by the, s o i e a e e i .  i x .  NOT ALrEO TFLSE * I A V  i n l  veof a ,  891.4 nn##tNW 



Land Caoabilitv Assessment Framework 

= W J U L K  X WE r r o m  A / N L  1b4(:201z 

here: Units 

= Trench o r  bed length in 1 1 T o t a l  trench o r  bed length required 

= Design Wastewater Flow, 1./day 5 Based on maximum potential occupancy and derived from Table 4, EPA Code of 
LR = Design Loading Rate mm/day 40 Based on soil texture dass/perrnsability and derived from Table 9, EPA Code of I 

= Trench o r  bed width m 8 As selected be desioner/installer 

)ading Rate DLR 40.0 mm/day Based on soil texture class/permeability from Table 9. EPA Code of Practice 
iound distribution area B m2 

trench or bed width W 3.0 in As selected by desioner/installer 

,quired trench or bed length L 6.0 in I I I 

RUN-OFF COEFFICIENT: MOUND CALCULATIONS 

Length = 22,5 m Area of distibution bed i a  m2 
I .  Less than 10% slope ............0.90 

Width = a m Area atmoundbase = 180 m2 
2. 1 0 - 1 5 %  0,85 Height o t = u n i t  = 1.226 = 
3. 15-20% 0.80 Depth of cap = 0.675 in Volume of sand required = 47 m3 

4. 20 .25% 0.75 Slope 1:n n =  2 

Length and width of mound from the bottom outside batter 
5. More than 25% . . . . . . . . 0 . 7 0  Depth from the base to top or mound 

Volume = h / 3 I And + A t  + SORT ( A t  A t  I), h = Mound - cap 



1016 

Q 120  I L/day  lBased o n  maximum potential occupancy  a n d  derived from Table 4 in the EPA C o d e  o f  Practice (2011 
N 2 ,  m g / I  Crop N uptake 220  kg/ha/yr  equal  I 60 j m g T u / d a y  Phocphorus sorpt ion capac,ty riot limiting 
LR 9 0 0  m m / t h y  Based o n  soil class permeabil i ty a n d  derived from tab le  9 in EPA C o d e  o f  Practice (2013) 
1 2 4 0  m s q  Land appl icat ion area based o n  l imi l ing factors. 
0 0 .6  - 0 , 8  unilless Estimates o f  evapolranpiral ion as a traction o f  pan evaporation; varies ever season and crop type. 
IF 0 , 7  unilloss Proportion o f  rainfall that remains onsite and  irifiltrales, allowing for any runoff- 

'1411 G Toon 
u n o f f . . r i a l l t o T o o i  

6 O f 4 6 S 0 9 4  Med is i  944 Desist  t O 5 4 j n u r t  r f c c e f l c r e n l  ,mra€se.iareaO < Y % I I U L 4  .....090 
t e v a p o r a l t c h a f l T a r w i n E 4 m v e t $ t a f 1 3 o n s S 2 2 l  ] " . %  11.65. 5 % .  0.80. > 2 0 %  

. 075  > 2513. 

abol F . u I z i  Silts ,bn F th  Mar Am iiiay S i .  S i  N o  Sep (Jet Nay flee Total 
D IV days 31 28 31 ) at a )  31 31 3 0  11 30 31 5 
4 * nrn/rnorrrh Si 42 1,1 /1 74 134 42 90 ( 9  81) 74 130 960 
F * r'rrir'rrronlh 153) ) 4 5 9 r 1 .  20 1112 24 21 14 1)4 74 125 124 965 

potrallspiialion E l  EtC .m/month 995 AQ8 8 4 1 4  4 59 56 
.:olalion B P l A t o  mm/month 10 3 )  90 316 3 0  346 J 

ET+tI mm/month 439 3113 311 342 382 314 VS 390 '46 4 OW 4136 a i 
U's 
t r o d  /Oth% design rair HR Ai IM- mm/month 4 9 . 4 8  98 90 64 7 8 
jent Irrigation W lOxD)/L mm/month 5 3  34 3 98 93 a s  9 98 90 sis it 
i s  IlFtrW mm/month i S ) C 7 ,  133 94 451 196 51 iii i i, 1 1 w  A§q 140 49 1) 
)RAGE CASCUA1 ON 
anettxnsiranglrom rioviousmonth mm/month 0,9 0. 0 0  0 0  9 0  0 0  0 0  6 9 0 *  00 
rage lot the month S th ,4*Wt -& t  tn mn/month 36) 8 - 2  1 1 '-239 498 -1806 1 * 5  88.9 113.8 1 8 5 0  21 . 5  - 2 5 ?  - 2 8 4 9  13 
rujaUvoStorage M mm 0 t L L 0 , 4  0 0  0 0  o n  0 0 0  016 Poll, 
mum Storage N mm 0 on 

V l t d  L 0 
I )  N M - A  t t Q ( J l t C  100  1)3W) 810(4 tn' 5 7  5 7  8 7  75 I i? 8 7  a s  84 / 9  13 83 62 

IIMUM AREA REQUIRED FOR LERO STORAGE: m2 [ A N D  APPLICATION AREA FOR MOST LIMITING NUTRIENT I 240 1m2 
(Minimum area required with zero but ler  setbacks) 

LS 

WICK trenching fled cots are auromaficaty otipti-ated by the spreattls 
x x D a t a  in the yelow culls is calculated by Inc soceadrheet. IX) NOT A U t H  fI-tSE ( l , t i M A V  model rat ion B u t  MIflN#I#UI 



Appendix C: Inspection Report (Commissioning o f  system) 

INSPECTION REPORT (commissioning ofonsitewastewatersystem 

Property details CHECK HERE 

Street No. .... . . . .Lot No...........Street ......................................................... 
Suburb/Town ...................................................Postcode ........................... 
Municipality...................................................Map ref ........................... 

• F Septic permit issued: Yes/No 

Permit conditions satisfied: Yes/No 

2 EPA approved type(s) of system CHECK 

I Certificate of Approval (EPA) CoA ............ 
Water appilances/fittings toWELS 3 star rating where practicable installed by plumber. 

Excavation & siting of system CHECK 

System sited andlayout as per permit. 
Sewer drains laid on correct grades. 

F Exposed soils as expected and have not been compacted or smeared during 
construction. 

• Grade of beds and trench bottoms on level grade along contour. F 

4 Construction (as applicable) CHECK 

Tanks - Treatment tanks have been installed as per manufacturers instructions. 

Pumps - High pressure'drip irrigation: 400W, pressure head as required. 

Pressurised main to 25-32mm PVC irrigation pipes with flush valves at pipe ends. F 

• In-line strainer suitable for effluent irrigation to AS/NZS 1547 specification installed. 

Pressurised distribution pipes 25- 30 mm with 3 mm holes at 800 mm centres. 
Distribution drainage pipes covered with geotextile fabric. 

Appropriate shrubs and/or grass types planted to maximise evapo-transpiration: 
Distribution pipework is clean. 
Pump well, alarm system PlO storage and valves tested. 
Sand Mediu 11 m: effective size 0.25mm to 0.6mm,_Uniformity Co-effid 1. ent <4, Clay < 5% 
Plastic liner installed in filter system with freeboard around system to prevent 
infiltration. 
Commissioning CHECK 

Installation & commissioning in compliance with instructions. F 

Water appliances and fittings: WELS 3 star rating where practicable. 
Appropriate vegetation planted, mulched and watered over beds. 

Installed 

Installation by: ........... .... ... ... ... ... ... ................ ......... Date ..... .......... 



Appendix D 

AS/NZS 15472012 *74 

Cap (see t a s . & c ) )  
1 r rveatontOtthte 

Send 91 n*ft 

_ _ _ _ _  
I I PIp t  from p i m p  - D b t d t f l l o n b e d o t _ J  I 

Plowbed layer 
J c o w e  i g r e g a t e  L_ 

X X  - CROSS SECTION ViEW OF MOUND ON SLOPING LAND 

PLAN VIEWOF PISTRISUTION BED 

LEGEND 

lypical  &men&on& 

A l 200 to2000nun  H 450 mm 
B 6 to  BUrnee A I Detenninedby Wmmd slope and I in 3 mound t a o .  elope 

D 600 nan J 2000 mm minimum o n  eloping ground (equals) o n  fiat grour4 
E 600 mm on flat ground. 1< Determined by height o f  finished mound and 1 In 3 mound face 

> Sop mm on sloping groimid Slope 
F 225 nun 1 8t21( 

C StrOrTen 

FIGURE NI  WISCONSIN MOUND SYSTEM 

COPYRIGHT 0 Standards Australia and 5 t w & u s  Nwt Zealand 



Appendix E 

EFFLUENT DISPERSAL SYSTEMS 
WICK trenches for disposal of effluent to soil with category rating 2, 3, 4 o 5, 
categories 1 and 6 require special designs with approved secondary treated effluent. 

W I C K  Trench Appendix E, EPA Code o f  Pract ice Pub. 891.3:  2013 

Good construction practice 

1. Plan to excavate only when the weather is fine: 

2. Avoid excavation when the soil has a moisture content above the plastic limit. This 

can be tested by seeing if the soil forms a 'wire" when rolled between the palms: 

3. When excavating by machine, fit the bucket with racker teeth' if possible, and 

excavate in small bites' to minimise compaction; and 

4. Avoid compaction by keeping people off the finished french or bed floor. 

Note: 
• Ensure that inverts are horizontal, and 
• Excavate perpendicular to the line of fall or parallel to the contour of sloping ground. 

Specifications for Lot 1, PS117576 Grip Road, TOOR.A, Date: 28 October 2014 Ref: 141016 

Divert surface water away from area 

7 Spacing between trenches min.600mm 

t A t E  > Cover with top soil or mulch 
- I  Slope clin2O(5%) 

main to trenches 
Topsoil mound101 
over arch trench < 1000 

50 topsoil 

Existing surf ac 130 Irol". A ! ?  Geotextile fabric 
over t r e n c h / b e d b e p t h  as required 30mm layer 20 no-fines gravel 

410 wide Arch dome lOxlOO slots 
on level grade 

+/_39_H.____* 

Spreader bar 
if required " b o  wide 90 dia slotted pipe (EPA 891.3, clause 7.32) 

'l.Sm 

Section 
(oil dimensions in millimetres) 

Primary or secondary treated effluent 

References: 
1. EPA Victoria (EPA 2014) Code of Practice Onsite Wastewater Management, Publication 891.3. 
2. Sydney Catchment Authority (SCA 2012), Designing and Installing On-site Wastewater Systems. 
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