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 ADDENDUM TO LCA REPORT 

for  No.799 & 815 - Hendy Main Road MORIAC    
Reference: E4142 Report dated 11 July 2014 

Request for further information – Surf Coast Shire Council 
 
The Surf Coast Shire Council has requested further information dated 16 May 2016 Planning 
Permit No. 16/0096 to support the planning application for subdivision. 
 
The additional areas needing to be addressed for the above site are: 
 
 

1. Review soil testing to determine soil type and design irrigation rates; 

2. Hydrological impacts of on-site systems during wetter months; 

3. Cumulative impacts of development on land and  surface waters; 

4. Determination of soil type considering soil layer clearance depth; 

5. Impact of allotment size on cumulative impacts off-site; 

6. Capability of different lot and dwelling sizes based on site characteristics; 

7. Water and nutrient balance calculations to determine minimum land application areas; 

8. Evaluate setbacks between land application areas and stormwater retention dams; 

9. Upgrading of exiting septic tanks systems within the subdivision, and 

10. Incorporate most recent subdivision plan into report.  
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1. REVIEW SOIL TESTING TO DETERMINE DESIGN IRRIGATION RATES  

 
Issue: 
Design irrigation rate DIR of 1.7 mm required by Moriac DWMP for medium to heavy clay. 
 
Objective: 
Soil categories are determined by criteria set-out in AS/NZS 1547:2012, C 5.2.3.1,  where soil 
category is based on the most restrictive soil layer within the clearance depth. Clearance depth is 
taken to be 0.6 metre. For Mound system 0.6m is preferable and for SSDI 0.6m is desirable. 
 
Criteria: 
DIR determined from soil category within clearance depth by constant head hydraulic conductivity 
or by soil texture analysis as described in AS/NZS 1547:2012. Dosing rates prescribed in EPA 
Code of Practice –Onsite Wastewater Management, Appendix A, Table 9 vary from 2 mm/d for drip 
irrigation in medium clay up to 5 mm/day in sandy loam. 
 
A further set of soil samples were obtained by EWS Environmental on 10 June 2016 and delivered to 
EML (CHEM) Pty Ltd. on the 14/6/16. Details of samples obtained and analysed are shown below: 
 
Three sample sets were taken at different depths from the site location: 
Date Sample Test site Depth(mm) Material  Lab identification 
10/6/2016 1 1 400mm Light CLAY N061320 
10/6/2016 2 19 500mm Light CLAY N061321 
10/6/2016 3 27 600mm Med. CLAY N061322 

 
The laboratory soil test results (see Attachment A.)  included the following: 
 

 Cation Exchange Capacity  9.2,  19,  11meq/100g   no impact on pasture 
 Electrical Conductivity (EC)  74,  110,  100 µS/cm  low salinity 
 pH     6.2,  6.2,  6.6       slightly acidic 
 Sodicity- ESP, and   5.8,  6.3,  7.6%  < 8% minor risk 
 Sodium Absorption Ratio (SAR). 2.3,  4.6,  2.8   < 5 & EC < 500 is safe 

 
The results of the more accurate laboratory testing confirm most of the field observations. 
Importantly, sodicity rating at less than 8% is in the minor risk range and not a constraint. Other 
tests parameters, EC and pH are at optimum levels, as are the SAR values. 4 
 
Dispersiveness (Emerson Aggregate Class) in distilled water at 200 C exhibited only dispersion. 
 
Soil tests which show strong dispersion in distilled water tests often do not disperse in wastewater 
such as treated sewage in which electrical conductivity is typically in the range 500 - 800 µS/cm.  
Reference: EPA Guidelines for Wastewater Irrigation, Publication 168.  
 
For 60% of the allotments, DIR of 1.7 mm/d applies for sites with less than 600mm clearance. 
Three (3) constant head permeability tests as per AS/NZS 1547 were conducted with results of 
50mL/min, 8 mL/min and 7 mL/min. Ksat = 0.06 m/day consistent with Light Clay. 
 
Number of soil test holes observation satisfies Hazelton CSIRO 4.    
 
Mitigation measures:  
Alternative dispersal methods available are: 
1. Import soil to raise ground level for minor compliance with clearance distance. 
2. Install Mound systems (600mm lift) for significance short fall of clearance distance. 
3. Use a DIR of 3mm/d for dripper and DLR of 5mm/d for Mounds with clearance for Light CLAY. 
4. Recommend additional of liquid gypsum equal 1 kg/m2 every three years, see Appendix C.per 

application.



Page 4 of 29 

Ref Number: E4142 

 

 

Table 1: Risk Assessment of Soil Characteristics 

Characteristic 
Level of Constraint Assessed Level of 

Constraint for Site Nil or Minor Moderate Major 

Electrical Conductivity <0.8 0.8 - 2 >2 (ECe) 0.1 dS/m as a 
measure of soil salinity 1 

Emerson Aggregate 

Class 

4, 5, 6, 8 
Top soil 

7 
Sub-soil 

1, 2, 3 Minor  with gypsum 
( in context of sodicity) 

Gleying 

(see Munsell Soil Colour 

Chart)  

Nil Some evidence of 
greenish grey / black 
or bluish grey / black 

soil colours 

Predominant greenish 
grey / black, bluish 
grey / black colours  

Minor 

Mottling 

(Munsell Soil Colour 

Chart) 

Very well to well-
drained soils 

generally have 
uniform brownish or 

reddish colour 

Moderately well to 
imperfectly drained 

soils have grey and/or 
yellow brown mottles  

Poorly drained soils 
have predominant 
grey with yellow 
brown or reddish 

brown mottles  

Minor 

pH 

(range for plants) 

5.5 - 8 is the 
optimum range for a 
wide range of plants 

4.5 - 5.5 suitable for 
many acid-loving 

plants 

<4.5, >8 pH 6.3 - 6.6 
Minor 

Rock Fragments 

(size & volume %) 

0 – 10% 10 – 20 % >20%  

Sodicity  

(ESP %) 

<6% 6 – 8% >8% Moderate @ 7% 

Soil Depth to Rock or  

impermeable layer  

>1.5 m 1.5 – 1 m <1 m  

Soil Structure 

(pedality) 

Highly or 
Moderately 
structured 

Weakly-structured Structureless, 
Massive or hardpan 

Minor 
- moderate structure 

Soil Texture,  

Indicative Permeability 

Cat. 2b, 3a, 3b, 4a Cat. 4b, 4c, 5a Cat. 1, 2a, 5b, 5c, 6b Reduced to Cat. 6 
below 600mm 

Watertable Depth (m) 

below base of the LAA 

>2 m  2 – 1.5 m <1.5 m   

Legend: 

Nil or Minor: If all constraints are minor, conventional/standard designs are generally satisfactory. 
 
Moderate: For each moderate constraint an appropriate design modification over and above that of a standard 
design, should be outlined. 
 
Major: Any major constraint might prove an 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. 
 

Footnotes 
1. pH <4.5 may lead to aluminum or manganese toxicity; pH>8 may reduce availability of trace elements and 

phosphate and make gypsum ineffective as an amendment to lower sodicity. 
2. A value of ESP = 8% is taken as the threshold between a sodic and non-sodic soil but it depends on the type 

of clay mineral in the soil. Soils with elevated ESP are often very dispersive and have low permeability. 
3. Shallow soil depth or a high seasonal water table may result in inadequate depth of aerobic soil to adequately 

treat and dissipate the wastewater.  
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2.     HYDROLOGIC IMPACTS DURING WETTER MONTHS    

Issue: 
Combined hydrologic impacts of onsite systems in a subdivision development. 
 
Objective: 
To ensure soil structure does not become water logged during wetter months impacting on 
dispersal area. 
 
Criteria: 
Where the soil category is determined to be a category 6, ie. medium to heavy clay, AS/NZS 
1547:2012, requires water balance calculations based on soil category with the most restrictive soil 
layer within the clearance depth. Clearance depth is taken to be 600mm. 
 
Mitigation measures: 
1. Manage water usage by adopting best water conserving devices to reduce volume by 50%. 
2. Design effluent dispersal management area using water balance analysis. 
3. Adopt a Mound type system per Appendix N, AS/NZS 1547, where a 600mm clearance is not 

available to increase the clearance distance to the restrictive soil layer by raising depth by 0.6m. 
4. Construct stormwater cut-off drain on upslope of LAAs. 

 
See Table 8, for allotments that may be preferable to adopt Mound type systems as best practice. 
 

         Diagram of a combined treatment and dispersal “Mound” system from AS/NZS 1547:2012 

 

    
 

 
 
 

 
 
 

 
 
 

 
 
 

 
Note:  
 

1. EPA Code3 (Clause 2.3.5.1) Reducing wastewater in accordance with principles of the waste hierarchy. 
 
2. EPA Code 3 (Clause 2.4) notes that Wick and bed systems with primary effluent allow for a biomat to grow and facilitate 

wastewater into the biological active topsoil layer thereby providing the groundwater with better protection. 
 

SECTION 

Low profile Mound system – typical cross section 

  Shed 

          Mound system 

      Fence 

 
      ~40 metres                                          600mm increase in clearance depth 
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Hydrologic analysis rural activity and rural residential. 
 
Experimental evidence suggest that sewered areas with higher dwelling density will usually export more N and P 
per hectare than non-sewered rural residential areas.10 
 

See below measures to reduce risk by a change in use from rural to residential may pose. 
 
  Buffer 6m vegetated 
 
 
                                        Rural  
Intensive                                                 residenial 
animal  
grazing 
 
 
                                                           Bioretention 
 
 
                                             Reserve LAA     ~82m 
 
                                                                           Water tank  
                                                               for roof catchment 
 
 
 
 
                                                                       Driveway 
 
 
                                                       Drainage swale  
 
  ~50m 
 
                         Nitrogen runoff  ~5 kgTN/year                                         Nitrogen runoff ~2.5 kg/year 
 
 

Conventional rural activity Proposed rural residence 
 
100% grass 
 
No treatment of waste products 
 
 
 
 
 
 
 

 
85% grass  -  10% vegetation 
 
5% roof catchment – water storage 
 
Up to 90% treatment of pollutants 
 
Buffer zones on boundary 
 
Wastewater LAA equal to 15% of site 
 
Surface stormwater runoff to retention ponds 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

Reference: E.Gardiner, A Vieritz, C Beal. Are on-site systems environmentally Sustainable? WATER February 2006 
 

Mound 
System  
 ~ 240m

2
 

LOT  ~4500m2 

 

20m 



Page 7 of 29 

Ref Number: E4142 

 

 
 

Alternative shallow dispersal option 
 
 

Low Pressure Effluent Dispersal  from AS/NZS 1547:2012 (Mounding over trench improves drainage) 
 
Diversion of surface water 

cut-off drain                                      Spacing between trenches 1.5 - 2 m for clay soils                                         Reserve area as specified 
 
                                     Cover with top soil or mulch  

 
                   Slope of land  

 

 
Geotextile fabric strip        200  
over distribution pipe      

 
Settlement allowance 
 100 topsoil                                                           Groundwater > 1.5m 

   
200 x 200 trench 
 Minimum topsoil 250mm 

           Section 
  

20DN Distribution pipe 4mm holes @ 500mm Distribution aggregate (10 -15mm)      All manifold connections valved 
AS/NZS 1547 Section 5.5.3.1   Pressurised distribution pipes from 32mm pressure main and header pipe. 

NOTE: LEPD lines may be used to replace distribution pipes when pressure dose loading effluent into trenches 

All effluent pipes to be lilac coloured or striped in accordance with AS 1345.  (all dimensions in millimetres)      
 

 

 

 

Topographic map at scale 1:20,000 below indicates no waterways are located within 300 metres 

Groundwater salinity TDS level 1000 to 3000 mg/ L at 24 m depth unsuitable for potable use.  

 

 

 

 

 

 

 

 

 

 

Topographic map of area 

 

SECTION 

 

Waterways 

Proposed subdivision 

Raven Creek ~700m 
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3.      CUMULATIVE IMPACTS OF DEVELOPMENT     

 

Issue: 
Cumulative detrimental impact of development. 
 
Objective: 
Collate and analyse information in relation to both the development site and any possible 
cumulative detrimental impacts that the development may have on beneficial uses of the 
surrounding land, surface waters and groundwater.  
 
Criteria: 
State Environment Protection Policy (Water of Victoria) 2003, Clause 32, states: 
 
 “On-site domestic wastewaters needs to be managed to prevent the transport of nutrients, pathogens 
and other pollutants to surface waters and to prevent any impacts on groundwater beneficial uses." 

(2) municipal councils need to: 

(e) (i) “review land capability assessments and available domestic wastewater management options to 
prevent the discharge of wastewater beyond allotment boundaries and prevent impacts on groundwater 
beneficial uses”; 

From the land capability assessment the limitations of the site are principally the location of the 
wastewater dispersal area and pollutant attenuation within the boundaries of the premises. 
 
The adequacy of setback distances can be determined by demonstrating attenuation of pollutants 
within the allotment boundaries.  To demonstrate that no cumulative impacts occur beyond the 
boundaries of the allotment modelling has been undertaken for virus movement from wastewater 
to limit the potential impact on groundwater quality.  The assumption of the model is that if viruses 
are reduced to acceptable levels, bacteria and other pollutants will be too. 
 

The TRENCH 3.0 © (AIEH) model aims to estimate separation distances between a dispersal 
site and down gradient sensitive features, using accepted scientific principles taking into 
account wastewater quality and site specific factors. 

The separation distances are estimated in TRENCH using a combination of: 

(a) Die-off times for water-borne viruses, and 
 

(b) Groundwater flow velocities. Note: Groundwater TDS 1000-3000mg/L – non potable. 
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Groundwater model for setback from sensitive feature 
Trench 3.0 (Australian Institute of Environmental Health) 

 
Assessment  Subdivision Assessment Date 28-June-16 

for Wendy & John Earl Reference No. E4142 

Assessed site 815 Hendy Main Road 

MORIAC 

Site inspected 10 June 2016 

Local Authority Surf Coast Assessed by JOHN LAWREY 

 

The horizontal separation distance in saturated soil between wastewater application and nearest 
sensitive feature can be determined using a modified form of Darcy’s Law; 
 

D = ( tKi) /ne 

where, 
   D  = separation distance in metres 
   t   = travel time (days) 
   K  = hydraulic conductivity (m/day) 
   i    = hydraulic gradient (m/m) 
   ne = effective porosity of the aquifer. 

 
Using the AIEH Computer model Trench 3, the minimum separation distance is: 
GROUNDWATER MODEL- 1,  

TWO-LAYERED SOIL WITH IMPERMEABLE SUBSOIL: NO WATER TABLE, PRIMARY SEPTIC EFFLUENT 
Surface slope (degrees)    1.5 

Surface layer permeability (m/day)   0.50 

Effective porosity of soil (%)     30 

Minimum wastewater temp. (deg. C)     12 

Level of viral reduction required       7 

Approx. viral die-off period (days) =   60 

Wastewater travel distance in die-off period =  6 

 
 

Using the AIEH Computer model Trench 3, the minimum separation distance is: 

GROUNDWATER MODEL- 1,  

TWO-LAYERED SOIL WITH IMPERMEABLE SUBSOIL: NO WATER TABLE, SECONDARY 20/30 EFFLUENT 

Surface slope (degrees)    1.5 

Surface layer permeability (m/day)   0.16 

Effective porosity of soil (%)     30 

Minimum wastewater temp. (deg. C)     12 

Level of viral reduction required       3 

Approx. viral die-off period (days) =   30 

Wastewater travel distance(m)  in die-off period = 2 
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Two-dimensional viral die-off modelling on flat ground and low permeable soils compared to worst case. 

Treatment to secondary standard Enhanced primary effluent with outlet filter

TRENCHv3 Two dimenional modelling of viral die-off

     Slope of Land 1.5 degrees     TRENCHv3   - two dimensional viral die-off modelling

     Peameability of soil 0.50 m/day      Slope of Land 1.5 degrees

     Effective porosity of soil 30 %      Peameability of soil 0.50 m/day

     Min. temperature of wastewater 12 degrees C      Effective porosity of soil 30 %

     Level of treatment (20/30 secondary) 20 BOD  mg/L      Min. temperature of wastewater 12 degrees C

30 days      Level of treatment (primary with filter) 180 BOD  mg/L

2 m  METRES Approx. viral die-off period 60 days

TRENCH v3 Two dimenional modelling of viral die-off  Wastewater envelope setback to boundary 6 m  METRES

    TRENCHv3   - two dimensional viral die-off modelling

Approx. viral die-off period

 Wastewater envelope setback to boundary

 

Worst case situation on steep slope and very permeable soil compared to a flat site. 

 

 

 

 

 

 

 

 

 

 

 

 

Mitigation measure:  

1. Collect roof rainfall for reuse on property; 
2. Land application area sized by water balance to enhance evapo-transpiration 
3. Adopt boundary buffer  setback distance of 6 metres (EPA Code)3 
4. Restrict LAA method to 15% of property area, ie. 15% of 4000m2 = 600m2 

 

          The cumulative effect of all allotments can be considered using the discrete constraints of lot size,  
           distance to waterways and groundwater, lot slope and soil suitability. Analysis of the constraints  
           suggests that all are within limits determined by regulators to be insignificant.  
 
          Taken overall, limited evidence suggests that sewered areas with   

 

Level of significance after analysis and mitigation:    Insignificant impact 

 

Treatment to secondary standard Enhanced primary effluent with outlet filter

TRENCHv3 Two dimenional modelling of viral die-off

     Slope of Land 14.0 degrees     TRENCHv3   - two dimensional viral die-off modelling

     Peameability of soil 0.50 m/day      Slope of Land 14.0 degrees

     Effective porosity of soil 30 %      Peameability of soil 0.50 m/day

     Min. temperature of wastewater 12 degrees C      Effective porosity of soil 30 %

     Level of treatment (20/30 secondary) 20 BOD  mg/L      Min. temperature of wastewater 12 degrees C

30 days      Level of treatment (primary with filter) 180 BOD  mg/L

18 m  METRES Approx. viral die-off period 60 days

TRENCH v3 Two dimenional modelling of viral die-off  Wastewater envelope setback to boundary 54 m  METRES

    TRENCHv3   - two dimensional viral die-off modelling

Approx. viral die-off period

 Wastewater envelope setback to boundary
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    4. DETERMINATION OF SOIL TYPE (DIR) AND CLEARANCE DEPTH   
 

Issue: 
DIR & DLR design irrigation and loading rate methodology as per AS/NZS 1547. 
 
Objective: 
Determine applications rates based on most restrictive soil layer within clearance depth. 
 
Criteria: 
Clearance depth is taken to be 0.6m based on requirements Table K1 and K2 of AS/NZS 
1547:2012, for medium to heavy clay and Moriac DWMP.  
 
Method of soil classification as per AS/NZS 1547:2012.  
 
Mitigation measures: 
1. Soil category is based on the most restrictive soil layer within the clearance depth appropriate to 

type of approved effluent dispersal system adopted.  
 

2. Subsurface drip irrigation areas based on Medium clay DIR of 1.7 mm/day as per Moriac DWMP. 

3. Mound systems clearance depth minimum 1000mm based on DLR Light Clay of 5 mm/day, and 

4. LPED trenches, clearance distance 600mm based on 2,5mm/day as per Table 9 EPA Code3. 
 

Enquires of the current land-owners at #815 in occupation for more than 30 years indicates that surface water 

on land has only been observed occasionally for a few days. 
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5. IMPACT OF ALLOTMENT SIZE ON CUMULATIVE IMPACTS OFF-SITE  
 

Issue: 
Cumulative impact of many systems within the proposed subdivision development. 
 
Objective: 
Identify constraints of sites in regard to dwelling size and wastewater generation rates. 
 
Criteria: 
AS/NZS 1547:2012, for medium to heavy clays is desirable.   
 
Identify degree of drainage constraint to removal water from soil. 
 
Mitigation measure: 
Mound systems will provide for many allotments: 
1. Additional separation for boundary clearance of 1000mm. 
2. Enhance surface rainfall runoff from LAA with a surface 25% slope. 
 

Table 4: Risk Assessment of Site Characteristics 
 

Characteristic 
Level of Constraint Assessed Level of 

Constraint for Site Nil or Minor Moderate Major 

Aspect  

(affects solar radiation) 
North / North-East /  
North-West 

East / West / South-East / South-
West South Minor 

Climate  

(difference in annual rainfall 
and evaporation) 

Excess of evapo-
ration over rainfall in 
wettest months 

Rainfall approximates to 
evaporation 

Excess of rainfall 
over evaporation in 
the wettest months 

Minor 

Erosion 

( potential for erosion) 
Nil or minor Moderate Severe Moderate addressed 

with additional of gypsum 

Exposure  

to sun and wind 

Full sun and/or high 
wind or minimal 
shading 

Dappled light 
Limited patches of 
light and little wind to 
heavily shaded  

Minor 

Fill 

(imported) 

No fill or minimal fill, 
or fill is good quality 
topsoil 

Moderate coverage and fill is 
good quality 

Extensive poor 
quality fill and 
variable quality fill 

Minor 

Flood frequency  (ARI)  Less than 1 in 100 
years Between 100 and 20 years More than 1 in 20 

years 
Minor 

Groundwater bores  

No bores onsite or 
on neighbouring 
properties 

Setback distance from bore 
complies with requirements in 
EPA Code of Practice 891.3 (as 
amended) 

Setback distance 
from bore does not 
comply with EPA 
Code 891.3  

Minor 

Land area 

available for LAA 

Exceeds LAA and 
duplicate LAA and 
buffer distance 
requirements 

Meets LAA and duplicate LAA 
and buffer distance requirements 

Insufficient area for 
LAA 

Minor with adequate 
land for reserve 
areas 

Rock outcrops  

(% of surface) 
<10% 10-20% >20% Minor 

Rock outcrops  

(% of surface) 
<10% 10-20% >20% Minor 

Landslip  

(or landslip potential) 
Nil Minor to moderate High or Severe Minor 
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Characteristic 

 

Level of Constraint Assessed Level of 

Constraint for Site 
Nil or Minor Moderate Major 

Slope Form 

(affects water shedding 
ability) 

Convex or divergent 
side-slopes Straight side-slopes 

Concave or 
convergent side-
slopes 

Moderate 

Slope gradient (%)   

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

Slope 1% 
Minor  

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

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

Soil Drainage 7 

(qualitative)  
 

No visible signs or 
likelihood of 
dampness, even in 
wet season 

Some signs or likelihood of 
dampness 

Wet soil, moisture-
loving plants, standing 
water in pit; water 
ponding, soil  
pit fills with water 

Moderate 
Provide cut-off drains 

Stormwater  

run-on 

Low likelihood of 
stormwater run-on  

High likelihood of 
inundation by 
stormwater run-on 

Minor 
Cut-off drains 

Surface waters - 

setback distance (m) 9 

Setback distance 
complies with 
requirements in EPA 
Code of Practice  

 

Setback distance 
does not comply with 
requirements in EPA 
Code 891.3  

 
Minor 

Vegetation coverage 

over the site 

Plentiful vegetation 
with healthy growth 
and good potential 
for nutrient uptake 

Limited variety of vegetation Sparse vegetation or 
no vegetation 

Moderate 
Add good quality 
topsoil to trenches 

Soil Drainage  

(Field Handbook 

definitions)  

 

Rapidly 

drained. 

Water 

removed 

from soil 

rapidly in 

relation to 

supply, 

excess 

water flows 

downward 

rapidly.  

Well drained. 

Water 

removed 

from the soil 

readily, 

excess flows 

downward. 

Some 

horizons may 

remain wet 

for several 

days after 

addition 

Moderately 

well drained. 

Water 

removed 

somewhat 

slowly in 

relation to 

supply, some 

horizons may 

remain wet 

for a week or 

more after 

addition 

Imperfectly 

drained. 

Water 

removed 

very slowly 

in relation 

to supply, 

seasonal 

ponding, 

all horizons 

wet for 

periods of 

several 

months, 

some 

mottling 

Poorly/Very 

poorly 

drained. 

Water 

remains at or 

near the 

surface for 

most of the 

year, strong 

gleying. All 

horizons wet 

for several 

months 

 

 

 

 

Moderate 

 

Constraint 

addressed by 

installing cut-off 

drains 

Legend: 

Nil or Minor: If all constraints are minor, conventional/standard designs are generally satisfactory. 
 
Moderate: For each moderate constraint an appropriate design modification over and above that of a standard design, 
should be outlined. 
 
Major: Any major constraint might prove an 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. 
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6. WATER AND NUTRIENT BALANCE CALCULATIONS FOR (LAA) 
 
Issue: 
Irrigation area sizing requires water balance calculations. 
 
Objective: 
To avoid water logged during wetter months, water balance calculations using evapo-transpiration 
rates and 70th% rainfall events are used to determine LAAs for various house sizes. 
 
Criteria: 
Water balance spread sheets detailed in MAV7 are modelled for a number of bedroom options. 
 
Mitigation measures: 
In the water balance model an indicative permeability for medium to heavy CLAY has been used for 
drip irrigation Light Clay for dispersal where a 600mm clearance can be provided. See Appendices 
B1, B2, B3 and B4. 
 

Appendix  B 1 – Water and nutrient balances – drip irrigation   
 
Appendix  B 2 – Water and nutrient balances – mound system   
 
Appendix  B 3 – Water balances – mound system - primary effluent  
  
Appendix  B 4 – Water balances – low pressure effluent dispersal  
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7.         SETBACKS AND STORMWATER RETENTION DAMS     
 
Issue: 
Setback separation distances in a subdivision development and stormwater retention basins. 
 
Objective: 
Attenuation of pollutants within the boundaries of each allotment. 
 
Criteria: 
All setback distances, as per Table 5, EPA Code of Practice (2013) as amended post July, 
up-slope of boundaries and treatment system to residence of 3 metres is adopted and 
downslope of adjacent allotment at 1.5m or as indicated on site plan attached. 
 
However, does not apply to dams located above ground-level which cannot receive run-off.  
See footnote 8 of EPA3 Code, Table 5. 
 
Mitigation measure:  
Restrict LAA to 600m2 or 15% of site area for effluent application, ie. as per Stormwater Code.  
 
Adopt setback clearances to stormwater drains and boundaries as for primary effluent ie., 6 metres.  
 
For stormwater retention basins where one of the principle objective is retention of pollutants in 
stormwater 6 metres is considered appropriate. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Setback separation 
distance 30metre for 
secondary effluent. 

Land application area available  
for effluent management with  
     6 metre boundary setback  

Stormwater retention basin location 
above ground level to prevent surface 
run-off other than via designated inlet 

 

Setback separation 
distance 30metre for 
secondary effluent. 

One of the purposes of stormwater 
retention ponds is the entrapment 
of runoff pollutants in stormwater. 
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8.         LOT AND DWELLING SIZES BASED ON SITE CHARACTERISTICS 
 
Issue: 
Cumulative impacts from many systems within a subdivision development requires consideration of 
sustainable total lot numbers and minimum lot size. 
 
Objective: 
Should be considered before approval, particularly as soil structure will become water logged 
during wetter months. 
 
Criteria: 
Require water balance calculations where soil category is based on the most restrictive sol layer 
within the clearance depth. Clearance depth is taken to be 0.6m based on requirements Table K1 
and K2 of AS/NZS 1547:2012, medium to heavy clay,  
 

Mitigation measures: 
Consideration and following minimum requirements applying to subdivision to provide protection 
against cumulative adverse effects: 

 Two dimensional modelling for viral die-off modelling; 
 Proximity to surface water and flood prone areas; 
 Consideration of ground slope, and  
 Downslope attenuation of pollutants. 

 
As a result of our investigations it is concluded that sustainable onsite wastewater management is 
feasible with appropriate mitigation measures, as outlined, for up to (5) five -bedroom residences. 
 
 
 Table 8:  Recommended LAA irrigation areas from bedroom options * 

 

No. of bedroom No. of persons Drip Irrigation 20 Mound system I0 Mound system 20 LPED system 10 

3 bedrooms 4 825  m2 330 m2 170 m2 440 m2 

4 bedrooms 5 1030  m2 420  m2 210  m2 550 m2 

5 bedrooms 6 1240  m2 505 m2 240 m2 660 m2 

6 bedrooms 7 1400 m2 580 m2 300 m2 770 m2 

* Based on standard fixtures and 180 litre s/person/day assuming a future reticulated water supply. 
Water balance undertaken using 70th% rainfall,  ie. wettest in 5 years,  10  primary, 20 secondary effluent. 
Minimum areas below for different dispersal systems derived from water & nutrient balances in Appendix B. 

 
Area available for LAA, reserve (duplicate) and buffer setbacks exceed requirements. 
Minimum areas below for different dispersal systems for a 5 bedroom dwelling 
 
 

Lot sizes (m2) Setbacks, private open 
space & buildings  

Area available  
for dispersal  

Area required for 
Mound system 

Area required 
for drippers 20 

% of available 
area for LAA 

4000 -4500 2000  m2 2000 m2 505 m2 1240 62 

4500 - 5000 2200  m2 2300 m2 505 m2 1240 54 

>  5000 2400  m2 2600 m2 505 m2 1240 48  

      

* Based on standard fixtures and 180 litres/person/day assuming a future reticulated water supply. 
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Table 7 - Area requirements for effluent attenuation within proposed allotments. 

Old  

Bore #   

New  

Lot No.  

Boundary 

constraint 

LAA  area 

Bedrooms 

Dispersal LAA 

recommended  

minimum (m2) 

Allotment  

area (m2 ) 

Minimum setback  

to sensitive feature (m) 

Environmental  

risk level  * 

5 1 500 mm 5 600 4026 6 m to  East boundary  Low 

6 2 500 mm 5 600 4012 6 m to  East boundary Low 

7 3 500 mm 5 600 4013 6 m to  East boundary Low 

8 4 500 mm 5 600 4029 6 m to  East boundary  Low 

9 5 100 mm 5 600 4811 6 m to  East boundary Low 

10 6 520 mm 5 600 4890 6 m to  East boundary Low 

11 7 800 mm 5 600 4134 6 m to  East boundary  Low 

12 8 500 mm 5 600 4048 6 m to  East boundary Low 

13 9 300 mm 5 600 4090 6 m to  East boundary Low 

14 10 700 mm 5 600 4052 6 m to  East boundary Low 

15 11 400 mm 5 600 4051 6 m to  East boundary  Low 

16 12 500 mm 5 600 4083 6 m to  East boundary Low 

17 13 400 mm 5 600 4800 6 m to  East boundary Low 

18 14 600 mm 5 600 5870 6 m to Water Reserve Low 

19 15 400 mm 5 600 5420 6 m to South boundary Low 

20 16 400 mm 5 600 5430 6 m to South boundary Low 

21 17 500 mm 5 600 5430 6 m to South boundary Low 

22 18 600 mm 5 600 5430 6 m to South boundary Low 

23 19 600 mm 5 600 5430 6 m to South boundary Low 

23 20 600 mm 5 600 5430 30 metre to SW basin Low 

23 21 600 mm 5 600 4419 6 m to S & E boundaries Low 

24 22 600 mm 5 600 4025 6 m to S & E boundaries Low 

25 23 600 mm 5 600 4025 6 m to S & E boundaries Low 

26 24 600 mm 5 600 4025 6 m to S & E boundaries Low 

27 25 600 mm 5 600 4006 6 m to S & E boundaries Low 

28 26 500 mm 5 600 4095 6 m to S & E boundaries Low 

29 27 400 mm 5 600 4468 3 m to South boundary Low 

30 28 600 mm 5 600 4013 6m to East boundary Low 

31 29 600 mm 5 600 4013 6m to East boundary Low 

32 30 600 mm 5 600 4029 6m to East boundary Low 

33 31 500 mm 5 600 4467 6m to East boundary Low 

35 32 600 mm 5 600 4000 3 m to SE boundary Low 

34 33 600 mm 5 600 4063 3 m to SE boundary Low 

36 34 600 mm 5 600 4337 3 m to SE boundary Low 

37 35 600 mm 5 600 4335 6m to E & S boundary Low 

38 36 400 mm 5 600 4164 6m to E boundary Low 

38 37 400 mm 5 600 4400 3m to South boundary Low 

39 38 400 mm 5 600 4600 6m to South boundary Low 

40 39 400 mm 5 600 4600 6m to South boundary Low 

41 40 500 mm 5 600 4660 6m to South boundary Low 

42 41 500 mm 5 600 4033 6m to West boundary Low 

42 42 500 mm 5 600 4139 6m to West boundary Low 

43 43 400 mm 5 600 4155 6m to West boundary Low 

44 44 300 mm 5 600 4155 6m to West boundary Low 

45 45 400 mm 5 600 4080 6m to West boundary Low 

46 46 300 mm 5 600 4034 6m to South boundary Low 

48 47 700 mm 5 600 4364 3m to South boundary Low 

49 48 400 mm 5 600 4178 3m to South boundary Low 

47 49 500 mm 5 600 4014 6m to South boundary Low 

50 50 500 mm 5 600 4000 6 m to S & E boundaries Low 

4 51 400 mm 5 600 4673 6 m to S & E boundaries Low 

3 52 400 mm 5 600 4120 6 m to S & E boundaries Low 

2 53 400 mm 5 600 4119 6 m to S & E boundaries Low 

1 54 400 mm 5 600 4051 3 m to S & E boundaries Low 

Mean Mean  5 includes reserve 4369  Mean dispersal area / lot area 13.7 % 

 

*   15% site to LAA  site coverage required for 5 bedroom residence.  Low % site coverage
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9. UPGRADING OF EXITING SEPTIC TANKS SYSTEM     

 

Issue: 
Existing dwellings on proposed lots having existing septic systems should be up-graded in 
accordance with LCA if to remain onsite and sold as part of subdivision. 
 
Objective: 
All systems are required to demonstrate that all-waste water can be treated and retained within the 
boundaries of each allotment. 
 
Criteria: 
 
State Environment Protection Policy (Water of Victoria) 2003, Clause 32: 
 
 “On-site domestic wastewaters needs to be managed to prevent the transport of nutrients, 
pathogens and other pollutants to surface waters and to prevent any impacts on groundwater 
beneficial uses." 

(2) municipal councils need to: 

(e) (i) “review land capability assessments and available domestic wastewater management 
options to prevent the discharge of wastewater beyond allotment boundaries and prevent 
impacts on groundwater beneficial uses”; 

Proposed measure: 

As the only principal residence within the proposed subdivision, the septic system will be upgrade 
to ensure all wastewater is contained within the boundaries of new Lot 51 of 4673 m2. 
 

When the decision to grant a permit is given, an application to alter the existing system will be 
made to install a new EPA approved treatment plant and effluent dispersal area. The old effluent 
field (shown below) will be abandoned and distribution pipes sealed at the new boundary. 
 

 

 

 

#815 

     57.3m                             New fence line LOT 51 

Hendy Main Rd 

         New LOT 51     Ex ST   Effluent area to be abandoned 

                           4673 m
2
 

 Existing House(4 bedrooms) 

 

 Driveway 

               75.2m 

  Garage 

 62.2m 

 

 

LEGEND                                

       
No Waterways 

6 m Setback 

1% Slope of land  

Soil test pit (No 4) 

New pump-well 

New Mound system 

21 x 12 m( 250m2) 
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10.    SUBDIVISION PLAN LAYOUT       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
           35m 

          6m SETBACK 
  55m          6m SETBACKs 

 
 
 
           1200m2 DRIP LAA       NUTRIENT  

       (RESERVE NOT REQUIRED)          ATTENUATION 

        
 SLOPE 2%        SLOPE 1% 

 
 
 

               75m      5 BEDROOM      107m 
        DWELLINGS 264m

2
 

 
 
 
 
     10m SETBACK 

 
 
Lot 28  - 4015m2      LOT 7- 4137m2 
 
         10m SETBACK 

TYPICAL LAYOUTS FOR LAAs    Scale ~ 1:1000 

 

Proposed setbacks from 
front boundary 10m and 
6m to all other boundaries 

Allowing for Building envelopes of 600m
2
, 

Private Open Space 200m
2
 and setbacks to 

buildings and boundaries, residual land for 
wastewater application minimum 1200m

3
. 

Mound 
System  
 ~ 250m

2
 

Reserve  

LAA 

M
o

u
n

d
 

System
  

 ~2
5

0
m

2 

R
eserve  

LA
A
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CONCLUSIONS 
 

The review of additional areas raised about LCA (2013) have been addressed and has concluded 
that there are sufficient options for treatment and dispersal so that any cumulative risk is very low. 

The sole objective of this addendum is to establish the overall suitability of the land and proposed lots 
to treat and retain pollutants within the boundaries the allotments. 

It is not the intention of this report to address the specific requirements for an individual design of any 
particular dwelling that may be built on an allotment to an owner’s specific needs. 

Such systems will need individual design specific to an owner’s proposal based on bedrooms, type of 
water supply and other design requirements of the owner. 

The LCA has addressed nutrients as required by EPA Guidelines and found that nutrients and other 
pollutants are attenuated within the boundaries of the allotments and that there will be no cumulative 
impacts on surface waters or the beneficial uses of the groundwater. 

All proposed allotments have been assessed for the ability to treat and retain wastewater effluent  
(that is, attenuation of pollutants and impacts on groundwater) within the allotment boundaries.  
 

Assessment of the land required for dispersal of effluent from a five bedroom dwelling including 
where necessary a reserve area will take up to 50% of the total area available within each allotment. 
 
A minimum of 2000 m2 is available on all lots for wastewater management of which at least 600 m2 
should be reserved for the exclusive purpose of effluent dispersal. 
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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 policy ( Waters of Victoria) and  

 State environment protection policy ( Groundwaters of Victoria).  
 
ACRONYMS & DEFINITIONS  
 

    EPA   – Environment Protection Authority, Victoria 
    LCA   – Land capability assessment 
    LAA     - Land application area 
    LPED – Low pressure effluent distribution 
    Reserve area - a duplicate land disposal area reserved for use when the original land disposal 

area needs to be rested for future unforeseen contingencies. 
    Reticulated water - water supply obtained from mains supply, including any bore, stream or dam. 
    Secondary treatment  - biological and/or physical treatment following primary treatment of 

wastewater. 
    TP(1)  - Test pit (1) 
    Unsewered area – land where no sewer pipes are adjacent to the allotment boundaries. 
    Waterway – as defined by the Water Act 1989 



Page 22 of 29 

Ref Number: E4142 

 

 

Appendix  A - Soil Analysis Results, EML (CHEM) Laboratories 
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CATION EXCHANGE CAPACITY RATED AS A 

 LOW RISK being greater than 12 meq/100g. 

Add liquid gypsum to pump well equal to 1 kg/m2 /3 years 

EXCHANGEABLE SODIUM PERCENTAGE RATED AS A 

LOW RISK being more than 8%. 

 

SODIUM ABSORPTION RATE RATED AS A 

LOW RISK being less than 3.  NON-SODIC 

 

} 
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Appendix B1 – Water & Nutrient Balances for Drip Irrigation-  DIR 1.7mm/day, 5 Bedrooms 

 

Irrigation Area sizing using Nominated Area Water Balance, Nutrient Balance & Storage Calculations

INPUT DATA DRIP IRRIGATION Model:

Design Wastewater Flow Q 1080 L/day Based on maximum potential occupancy and derived from Table 4 in EPA Code of Practice (2013).

Effluent TN concentration TN 25 mg/L Crop N uptake 220 kg/ha/yr equal to 60 mgTN/m2.day.   Phosphorus sorption capacity not limiting. 

Design Irrigation Rate DIR 1.7 mm/day

Land Application Area L 1236 m sq Sub-surface Drip Irrigation   to AS/NZS 1547.  

Crop Factor C 0.6 -0.8 unitless Estimates of evapotranpiration as a fraction of pan evaporation; varies over season and crop type.

Retained Rainfall RF 0.9 unitless Proportion of rainfall that remains onsite and infiltrates, allowing for any runoff.

Rainfall Data Rainfall for Buckley      (mm) 90th% 763 50th% 612

Evaporation Data BOM evaporation Geelong

Parameter Symbol Formula Units Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Days in month (occupancy) D \ days 31 28 31 30 31 30 31 31 30 31 30 31 365

 Rainfall R \ mm/month 42 36 34 45 54 54 57 64 64 65 55 42 612

Evaporation E \ mm/month 191 181 149 91 66 72 53 70 77 107 134 172 1363

Crop Factor C 0.80 0.80 0.80 0.70 0.70 0.70 0.70 0.70 0.70 0.80 0.80 0.80  

OUTPUTS

Evapotranspiration ET ExC mm/month 153 145 119 64 46 50 37 49 54 86 107 138 1048

Percolation B DIR x D mm/month 54 49 54 52 54 52 54 54 52 54 52 54 635

Outputs ET+B mm/month 207 194 173 116 100 103 91 103 106 140 159 192 1683

INPUTS

 Retained 70th  % Rainfall RR R x RF mm/month 47 40 38 50 61 61 64 72 72 73 62 47 687

Effluent Irrigation W (QxD)/L mm/month 27 24 27 26 27 26 27 27 26 27 26 27 319

Inputs RR+W mm/month 74 65 65 77 88 87 91 99 98 100 88 74 1006

STORAGE CALCULATION

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

Storage for the month S (RR+W)-(ET+B) mm/month -132.5 -128.7 -107.9 -39.2 -12.5 -15.8 0.0 -4.0 -8.1 -39.5 -71.5 -117.3 -308.1

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

Maximum Storage for Area N mm 0.00

Total Volume of Storage V NxL L 0

LAND AREA REQUIRED FOR ZERO STORAGE m2
210 197 248 495 847 771 1236 1076 945 503 332 232 396

#### m2
 LAND APPLICATION AREA FOR MOST LIMITING NUTRIENT 360 m2

(Minimum area required within buffer setbacks)

MINIMUM AREA REQUIRED FOR ZERO STORAGE:

MAV,   January 2014

Based on soil class permeability and derived from Table 9 in EPA Code of Practice (2013).

Station 087214

Assessor: JR Lawrey MIEAust Reg. 142295

Run-off coefficient for grassed areas:   < 10% slope .......0.90

> 10 % ...0.85, > 15 %...0.80, > 20% ...0.75 >  25%....0.70
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Appendix B 2 - Water and Nutrient Balance Calculations for Mound System, Secondary effluent- DLR 5mm/day, 5 Bedrooms 

Irrigation Area sizing using Nominated Area Water Balance, Nutrient Balance & Storage Calculations

INPUT DATA MOUND SYSTEM Model:

Design Wastewater Flow Q 1080 L/day Based on maximum potential occupancy and derived from Table 4 in EPA Code of Practice (2013).

Effluent TN concentration TN 25 mg/L Crop N uptake 220 kg/ha/yr equal to 60 mgTN/m2.day.   Phosphorus sorption capacity not limiting. 

Design Loading Rate DLR 5.00 mm/day

Land Application Area L 360 m sq Sub-surface Drip Irrigation   to AS/NZS 1547.  

Crop Factor C 0.6 -0.8 unitless Estimates of evapotranpiration as a fraction of pan evaporation; varies over season and crop type.

Retained Rainfall RF 0.7 unitless Proportion of rainfall that remains onsite and infiltrates, allowing for any runoff.

Rainfall Data Rainfall for Buckley      (mm) 90th% 763 50th% 612

Evaporation Data BOM evaporation Geelong

Parameter Symbol Formula Units Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Days in month (occupancy) D \ days 31 28 31 30 31 30 31 31 30 31 30 31 365

 Rainfall R \ mm/month 42 36 34 45 54 54 57 64 64 65 55 42 612

Evaporation E \ mm/month 191 181 149 91 66 72 53 70 77 107 134 172 1363

Crop Factor C 0.80 0.80 0.80 0.70 0.70 0.70 0.70 0.70 0.70 0.80 0.80 0.80  

OUTPUTS

Evapotranspiration ET ExC mm/month 153 145 119 64 46 50 37 49 54 86 107 138 1048

Percolation B DIR x D mm/month 155 140 155 150 155 150 155 155 150 155 150 155 1825

Outputs ET+B mm/month 308 285 274 214 201 200 192 204 204 241 257 293 2873

INPUTS

 Retained 70th  % Rainfall RR R x RF mm/month 37 31 30 39 47 47 50 56 56 57 48 37 534

Effluent Irrigation W (QxD)/L mm/month 93 84 93 90 93 90 93 93 90 93 90 93 1095

Inputs RR+W mm/month 130 115 123 129 140 137 143 149 146 150 138 130 1629

STORAGE CALCULATION

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

Storage for the month S (RR+W)-(ET+B) mm/month -178.1 -169.4 -151.5 -84.4 -61.1 -63.3 -49.4 -55.1 -58.0 -90.9 -119.2 -162.9 -634.2

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

Maximum Storage for Area N mm 0.00

Total Volume of Storage V NxL L 0

LAND AREA REQUIRED FOR ZERO STORAGE m2
123 119 137 186 217 211 235 226 219 182 155 131 169

235  m2
 LAND APPLICATION AREA FOR MOST LIMITING NUTRIENT 360 m2

(Minimum area required within buffer setbacks)

MINIMUM AREA REQUIRED FOR ZERO STORAGE:

MAV,   January 2014

Based on soil class permeability and derived from Table 9 in EPA Code of Practice (2013).

Station 087214

Assessor: JR Lawrey MIEAust Reg. 142295

Run-off coefficient for grassed areas:   < 10% slope .......0.90

> 10 % ...0.85, > 15 %...0.80, > 20% ...0.75 >  25%....0.70
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Appendix B 3 - Water and Nutrient Balance Calculations for Mound system, Primary effluent DLR 5mm/day, 5 Bedrooms 
 

Irrigation Area sizing using Nominated Area Water Balance, Nutrient Balance & Storage Calculations

INPUT DATA MOUND SYSTEM Model:

Design Wastewater Flow Q 1080 L/day Based on maximum potential occupancy and derived from Table 4 in EPA Code of Practice (2013).

Effluent TN concentration TN 35 mg/L Crop N uptake 220 kg/ha/yr equal to 60 mgTN/m2.day.   Phosphorus sorption capacity not limiting. 

Design Loading Rate DLR 5.00 mm/day

Land Application Area L 504 m sq Sub-surface Drip Irrigation   to AS/NZS 1547.  

Crop Factor C 0.6 -0.8 unitless Estimates of evapotranpiration as a fraction of pan evaporation; varies over season and crop type.

Retained Rainfall RF 0.7 unitless Proportion of rainfall that remains onsite and infiltrates, allowing for any runoff.

Rainfall Data Rainfall for Buckley      (mm) 90th% 763 50th% 612

Evaporation Data BOM evaporation Geelong

Parameter Symbol Formula Units Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Days in month (occupancy) D \ days 31 28 31 30 31 30 31 31 30 31 30 31 365

 Rainfall R \ mm/month 42 36 34 45 54 54 57 64 64 65 55 42 612

Evaporation E \ mm/month 191 181 149 91 66 72 53 70 77 107 134 172 1363

Crop Factor C 0.80 0.80 0.80 0.70 0.70 0.70 0.70 0.70 0.70 0.80 0.80 0.80  

OUTPUTS

Evapotranspiration ET ExC mm/month 153 145 119 64 46 50 37 49 54 86 107 138 1048

Percolation B DIR x D mm/month 155 140 155 150 155 150 155 155 150 155 150 155 1825

Outputs ET+B mm/month 308 285 274 214 201 200 192 204 204 241 257 293 2873

INPUTS

 Retained 70th  % Rainfall RR R x RF mm/month 37 31 30 39 47 47 50 56 56 57 48 37 534

Effluent Irrigation W (QxD)/L mm/month 66 60 66 64 66 64 66 66 64 66 64 66 782

Inputs RR+W mm/month 103 91 96 104 114 111 116 122 120 123 112 103 1316

STORAGE CALCULATION

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

Storage for the month S (RR+W)-(ET+B) mm/month -204.7 -193.4 -178.1 -110.1 -87.6 -89.0 -75.9 -81.7 -83.8 -117.4 -144.9 -189.5 -815.9

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

Maximum Storage for Area N mm 0.00

Total Volume of Storage V NxL L 0

LAND AREA REQUIRED FOR ZERO STORAGE m2
123 119 137 186 217 211 235 226 219 182 155 131 169

235  m
2

 LAND APPLICATION AREA FOR MOST LIMITING NUTRIENT 504 m2

(Minimum area required within buffer setbacks)

MINIMUM AREA REQUIRED FOR ZERO STORAGE:

MAV,   January 2014

Based on soil class permeability and derived from Table 9 in EPA Code of Practice (2013).

Station 087214

Assessor: JR Lawrey MIEAust Reg. 142295

Run-off coefficient for grassed areas:   < 10% slope .......0.90

> 10 % ...0.85, > 15 %...0.80, > 20% ...0.75 >  25%....0.70
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Appendix B 4 - Water and Nutrient Balance Calculations for LPED system, Primary DLR 2.5mm/day – 4 Bedrooms 
  

Irrigation Area sizing using Nominated Area Water Balance, Nutrient Balance & Storage Calculations

INPUT DATA LPED IRRIGATION Model:

Design Wastewater Flow Q 900 L/day Based on maximum potential occupancy and derived from Table 4 in EPA Code of Practice (2013).

Effluent TN concentration TN 30 mg/L Crop N uptake 220 kg/ha/yr equal to 60 mgTN/m2.day.   Phosphorus sorption capacity not limiting. 

Design Irrigation Rate DIR 2.50 mm/day

Land Application Area L 551 m sq Sub-surface Drip Irrigation   to AS/NZS 1547.  

Crop Factor C 0.6 -0.8 unitless Estimates of evapotranpiration as a fraction of pan evaporation; varies over season and crop type.

Retained Rainfall RF 0.9 unitless Proportion of rainfall that remains onsite and infiltrates, allowing for any runoff.

Rainfall Data Rainfall for Buckley      (mm) 90th% 763 50th% 612

Evaporation Data BOM evaporation Geelong

Parameter Symbol Formula Units Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Days in month (occupancy) D \ days 31 28 31 30 31 30 31 31 30 31 30 31 365

 Rainfall R \ mm/month 42 36 34 45 54 54 57 64 64 65 55 42 612

Evaporation E \ mm/month 191 181 149 91 66 72 53 70 77 107 134 172 1363

Crop Factor C 0.80 0.80 0.80 0.70 0.70 0.70 0.70 0.70 0.70 0.80 0.80 0.80  

OUTPUTS

Evapotranspiration ET ExC mm/month 153 145 119 64 46 50 37 49 54 86 107 138 1048

Percolation B DIR x D mm/month 78 70 78 75 78 75 78 78 75 78 75 78 913

Outputs ET+B mm/month 230 215 197 139 124 125 115 127 129 163 182 215 1960

INPUTS

 Retained 70th  % Rainfall RR R x RF mm/month 47 40 38 50 61 61 64 72 72 73 62 47 687

Effluent Irrigation W (QxD)/L mm/month 51 46 51 49 51 49 51 51 49 51 49 51 596

Inputs RR+W mm/month 98 86 89 100 111 110 115 122 121 124 111 98 1283

STORAGE CALCULATION

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

Storage for the month S (RR+W)-(ET+B) mm/month -132.5 -128.7 -107.9 -39.2 -12.5 -15.8 0.0 -4.0 -8.1 -39.5 -71.5 -117.3 -308.1

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

Maximum Storage for Area N mm 0.00

Total Volume of Storage V NxL L 0

LAND AREA REQUIRED FOR ZERO STORAGE m2
152 144 176 306 442 417 551 510 473 309 224 166 258

551  m2
 LAND APPLICATION AREA FOR MOST LIMITING NUTRIENT 360 m2

(Minimum area required within buffer setbacks)

MINIMUM AREA REQUIRED FOR ZERO STORAGE:

MAV,   January 2014

Based on soil class permeability and derived from Table 9 in EPA Code of Practice (2013).

Station 087214

Assessor: JR Lawrey MIEAust Reg. 142295

Run-off coefficient for grassed areas:   < 10% slope .......0.90

> 10 % ...0.85, > 15 %...0.80, > 20% ...0.75 >  25%....0.70
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APPENDIX C – GYPSUM ADDITION, SOIL AMELIORATION   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Once every 3 years when 

septic tank is desludged, 

add 2 litres to pump well. 
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APPENDIX D – PLAN OF SUBDIVISION LAYOUT 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEE SEPARATE ATTACHED 

“PDF” FOR DETAILS OF 

SUBDIVISION LAYOUT 
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