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Limitations 

This report has been developed based on agreed requirements between the client and GSL Environmental as 

understood by GSL Environmental at the time of investigation. This report only applies to the subject scope of 

works undertaken at the subject site. Other interpretations should not be made, including changes of scope or 

application to other projects. The contents of this report are based on a professional appraisal of the conditions 

that existed onsite at the time of this investigation. Where a subsurface soil investigation has been undertaken 

the results are only applicable to the specific sampling locations and the depths undertaken. Because of natural 

geological variability and possible anthropogenic influences, the subsurface conditions reported can change 

abruptly. Such changes can also occur after the site investigation has been undertaken. The accuracy of the 

results provided in this assessment is limited by these possible variations along with limitations by budget 

constraints imposed by others and by inadequate site accessibility. 

 

Copyright 

The contents, structure, data, findings and conclusions of this report remain the intellectual property of GSL 

Environmental and must not be reproduced in part or full without the formal permission of the Author. 

Permission to use the report for the specific purpose intended in is granted to the Client identified above on 

condition of full payment being received for the services involved in the preparation of the report.  

 

 

 
Simon Doberer 
Principle Environmental Scientist 
B.Sc. (ENV) 
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1. Introduction 

GSL Environmental has been commissioned by Perception Planning to assess the suitability of an on-site 

sewage management system for a proposed rural dog kennel development at 241 Fishers Hill Road, 

VACY NSW. This report will be submitted to Dungog Council in accordance with the relevant details in 

the ‘Dungog Council Onsite Sewage DAF 2015’. Other guiding documents include, 

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

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

• Water NSW, “Designing and Installing Onsite Wastewater Systems”, 2019 

This assessment is required to show that treated wastewater generated by the proposed kennels can 

be sustainably managed on the site. 

2. Site Description 

 

The subject allotment is irregular in shape and it  approximately 40 hectares in size. The proposed 

kennels and associated EDA are within the south western third of the site. The proposed EDA is within a 

very gently inclined waning mid slope landform. The closest significant waterbody, The Paterson River 

meanders along the western and northern property boundaries. There are a couple of farm dams and 

overland flowpaths traversing the large property.  

 

According to the Dungog 1:100 000 Soil Map the proposed dispersal area onsite is underlain by 

“Brecon” residual soils. The Brecon Soil Landscape Unit generally consists of undulating rises to low hills 

on Carboniferous sediments and ignimbrites of the Paterson Mountains and Clarencetown Hills regions. 

Slopes are generally between 2 - 10%. Underlying soils generally consist of brown sandy loams 

traversing to reddish brown strongly structured clays. 

 

The proposal is for the construction of five kennel blocks and a whelping dog kitchen. The proposed WC 

attached to the side of the whelping kennel will need to disperse into the residence septic system. As 

per NSW Health recommendations, human and animal waste streams are not to interact and be treated 

separately.  

 

The proposed EDA does not cross over with the existing septic system for the current residence onsite. 
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Figure 1: Subject Site, care of six maps showing existing property boundaries.  
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3. Site Information 

 
Site Address: 241 Fishers Hill Road, VACY 

 

Water Supply: Tank 

 

Proposed Development: dog kennel development 

                                           

Wastewater Flow Calculations: 100L/kennel block/day 

                                                         50L/day - whelping dog kitchen 

                                                       

Design Flowrate: 550L per day  

 

Proposed Effluent Dispersal Type: Absorption Bed 

 

System Design: Septic Tank 

 

Most restrictive Soil Texture: reddish brown strongly structured clays 

 

Minimum Dispersal Area Required: 110m2 

 

Buffer Distances: All required buffer distances can be achieved without any variation required.  

 

Flowrate Calculation Discussion 

 

There are two waste water sources for the proposed kennels. The hardstand wash down with a 

pressure dosed hose of the kenneled area and the whelping dog kitchen. 

 

Whelping Dog Kitchen 

 

The wastewater nodes within the whelping kitchen are two sinks. A very conservative flowrate of 

50L/day has been estimated.   

 

Kennel Washdown Wastewater 

 

It is recommended that a ‘dry’ cleaning approach is used for cleaning the kennel areas, in line with 

industry standards. This would include disposal of feaces, with mop down and pressure wash of each 

kennel to minimise unnecessary additional wastewater production. It is important that solids are 
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removed from the waste stream before entering the septic tank. All waste water must be directed 

through an appropriate collector or trap to keep these pollutants out of the proposed OSSM system 

including an S bend pipe to limit backed up odors.  

 

The 100L/kennel calculation assumes that each kenneled area will be washed down in approximately 

30 minutes which is a conservative time figure.  

 

A solids management plan is to be utilized for boarding kennel developments.  

 

4. Physical Site Assessment 

 
A site inspection was undertaken on the 9th August 2022. The fieldwork included an assessment of 

the site’s physical parameters as well as hand excavation of boreholes to determine the underlying 

soil structures. This was undertaken to delineate the most suitable location for the proposed 

dispersal area. Potential onsite limitations have been investigated and are discussed below. 

 

             4.1 Landform 

Varying landforms pose differing potential limitations to an effluent dispersal area. Risk of run-on and 

runoff may be enhanced dependent on the site’s landform.  

 

The proposed EDA is within a very gently inclined waning mid slope landform. 

 

Limitation: LOW 

 
             4.2 Slope Gradient 

Excessive slope within an EDA can potentially lead to effluent leaching away from the EDA. 

 

The proposed EDA is within a very gently inclined waning mid slope landform. The Slope percentage 

is approximately 4%.   

 

Limitation: LOW 

 
              4.3 Exposure 

Providing the EDA with maximum wind and sun exposure is preferable. This will enhance the 

evapotranspiration properties of the EDA and should add to the life of the EDA. 

 

The proposed EDA is within an open area with very high levels of exposure. 
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Limitation: LOW 

 

              4.4 Flood Potential 

 

All effluent dispersal areas are to be above the 1:20 flood level. In addition all electrical components, 

vents and inspection holes form the treatment system should be located above the 1:100-year flood 

level. Effluent dispersal areas being inundated via flood waters can become a public health issue 

during times of high rain.  

 

The proposed EDA and proposed septic tank are above the 1:100 flood level.  

 

Limitation: LOW 

 
                4.5 Vegetation 

All effluent dispersal areas should be covered with vegetation or mulch-based covers. A vegetated 

EDA provides the possibility of that area in enhancing nutrient uptake and evapotranspiration. Low 

vegetation cover can cause effluent runoff and low nutrient and evapotranspiration uptake rates.   

 

A good cover of grassland vegetation is currently within the proposed EDA. The proposed EDA will 

need to be regularly mowed. 

 

Limitation: LOW 

 
                4.6 Stormwater Run-on 

All upslope stormwater nodes should be diverted around the EDA and not run through an EDA. 

Stormwater runoff through the EDA has the potential to transport effluent away from the EDA to 

more sensitive receivers. 

 

No visible signs of stormwater entering the existing EDA were observed during site inspection. The 

proposed EDA is within a very gently inclined waning mid slope landform. The Slope percentage is 

approximately 4%.   

 

Limitation: LOW 

 
                4.7 Site Drainage 

Damp and wet areas should be avoided for EDAs. These areas indicate seepage of waters and could 

become a transport option for effluent if placed in these areas.  
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Site appears to be well drained with semi-permeable soils. No visible signs of wet/damp areas in the 

proposed EDA. The soil profile did not show evidence of significant water logging. 

 

Limitation: LOW 

 
                 4.8 Erosion Potential 

Areas of visible soil movement and erosion should be avoided.  

 

No visible signs of erosion within the existing EDA. Existing EDA is well vegetated and very gently 

inclined. 

 

Limitation: LOW 

 
                 4.9 Evidence of Fill 

No evidence of fill was seen onsite or in the excavated boreholes. Soil logs are consistent of the 

description for underlying soils within the Brecon Soil Area.  

 

Limitation: LOW 

 
                 4.10 Groundwater Depth 

Groundwater not observed in bore holes. 

 

Limitation: LOW 

 
                 4.11 Surface Rock 

No surface boulders or rock outcrops were observed within the proposed EDA. Whilst depth was 

found in boreholes excavated within the proposed EDA, if during installation a “floater” is found it is 

to be removed from the proposed EDA.  

 

Limitation: LOW 

 

                 4.12 Groundwater Bores 

A search of Water’s all groundwater mapping was undertaken to determine the proximity of any 

bores to the EDA. There are no domestic bores within 250m of the existing EDA. 

 

Limitation: LOW 
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                 4.13 Watercourse Proximity 

The closest significant waterbody, The Paterson River meanders along the western and northern 

property boundaries. There are a couple of farm dams and overland flowpaths traversing the large 

property. All recommended setbacks area adhered to. 

 

Limitation: LOW 

 

                 4.14 Stock Present 

Stock can cause damage to irrigation systems and must be kept out of the EDA by fencing or other 

physical barrier.  

 

                  4.15 Buffer Distances 

 

All buffer distances in accordance with the required buffer distances within AS 1547:2012 will be 

achieved. 

 

Limitation: LOW 

 

Buffer distances from the EDA are required to minimise risk to public health, maintain public amenity 

and protect sensitive environments. Table below from ’Dungog Council Onsite Sewage DAF’. 
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Figure 2: Proposed EDA onsite 
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5. Onsite Soil Assessment 

 
During the site inspection 2 boreholes were hand excavated to 1m with a 100mm auger within the 

proximity of the onsite EDA. The following are the results from the excavation. The auger holes were 

used to determine the underlying soil properties. No groundwater was observed in the excavated 

boreholes. 

 

According to the Dungog 1:100 000 Soil Map the proposed dispersal area onsite is underlain by 

“Brecon” residual soils. The Brecon Soil Landscape Unit generally consists of undulating rises to low 

hills on Carboniferous sediments and ignimbrites of the Paterson Mountains and Clarencetown Hills 

regions. Slopes are generally between 2 - 10%. Underlying soils generally consist of brown sandy 

loams traversing to reddish brown strongly structured clays. 

 

Borehole 1 

 

0 – 250mm – brown sandy loams 

250 – 500mm – Brown sandy clay loams  

500 – 1000mm – reddish brown strongly structured clays 

 

 
 

Borehole 2 

 

0 – 200mm – brown sandy loams 

200 – 450mm – Brown sandy clay loams  

450 – 1000mm – reddish brown strongly structured clays 
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An insitu probe, tested the soil layers for pH and EC, results as below. 

 

Borehole 1 

 

Depth pH ECₑ (µS/cm) 

0 – 250mm 5.3 2125 

250 – 500mm 5.2 1572 

500 – 1000mm 5.0 1914 

 

Borehole 2 

 

Depth pH ECₑ (µS/cm) 

0 – 200mm 5.4 1717 

200 – 450mm 5.3 1189 

450 – 1000mm 5.1 1486 

The pH of a soil influences its ability to supply nutrients to vegetation. If the soil is too acidic 

vegetative growth is inhibited. The electrical conductivity of the soil relates to the amount of salts 

present. A high salt concentration inhibits vegetative growth. 

 

The electrical conductivity of the soils is less than 4 dS/m. This will not inhibit vegetative growth. The 

pH of the soil is between 5.0 and 5.4. A regular application of lime is recommended to maintain 

healthy vegetation growth. 

 

A Sample was sent to ALS Australia, a NATA accredited laboratory to determine the insitu reliability as 

well as the testing of further parameters. Results below and in appendix. 

 

The sample tested at the laboratory was from borehole 1, 0-250mm. 

 

Coarse fragments 

 

Coarse fragments are those over 2 mm in diameter. They can pose limitations to vegetative growth 

by lowering the soil’s ability to supply water and nutrients. 

 

Less than 5% course fragments present. Some peds can be easily crushed using fingers. 

 

Limitation: LOW 
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Exchangeable Sodium Percentage 

 

The exchangeable sodium percentage (ESP) measures the proportion of cation exchange sites 

occupied by sodium. Soils are considered sodic when the ESP is greater than 6, and highly sodic when 

the ESP is greater than 15. 

 

ESP 21%, suggesting highly sodic soils within the proposed EDA. 

 

It is recommended that gypsum and lime be added to the proposed EDA before use. This will 

neutralise the underlying soils to recommended levels. The following application rates apply. 

 

Lime 1.5t/Ha – Subject site calculation = A minimum 20kg across the proposed 110m2 EDA. 

Gypsum 3t/Ha – Subject site calculation = A Minimum 40kg across the proposed 110m2 EDA. 

 

Cation Exchange Capacity 

 

Cation exchange capacity (CEC) is a measure of the soil’s ability to hold positively charged ions. It is a 

very important soil property influencing soil structure stability, nutrient availability, soil pH and the 

soil’s reaction to fertilisers and other ameliorants. A figure above 10 meq/100g is preferred for plant 

production. You can improve CEC in weathered soils by adding lime and raising the ph. 

 

CEC = 13.3 meq/100g 

 

Phosphorus Sorption Index 

 

The capacity of a soil to adsorb phosphorus is expressed as its phosphorus sorption capacity.  

 

P sorb = 1325 mg P sorbed/kg 

 

Emerson Aggregate Test 

 

The combination of slaking and dispersion caused a reduction in macroporosity and, therefore, lower 

infiltration rates and hydraulic conductivities as well as an increase in soil strength and other 

undesirable soil physical properties. This test classifies the behavior of soil aggregates, when 

immersed, on their coherence in water. This test was competed inhouse. Soils are divided into seven 

classes on the basis of their coherence in water, with one further class being distinguished by the 

presence of calcium-rich minerals.’ 

 

EAT Class = 2(2). Some slight dispersion potential within underlying soils. 
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6. System Design/Selection 

 

Proposed Treatment Node 

The proposal is to install a NSW Health Accredited Septic tank onsite. Allowing for a three-year sludge 

allowance and the capability to service the calculated daily flowrate of 550L/day, a septic tank with a 

minimum capacity of 3000L is to be installed. This will provide enough volume to treat the daily 

flowrate and provide enough volume for the sludge allowance. 

 

A correctly sized septic tank can remove approximately 25 to 35% of the Biochemical Oxygen Demand 

(BOD5) load and more than 60% of the suspended solids load from raw wastewater. Solids are stored 

in the base of the primary tank and liquids are discharged for further treatment and/or disposal. 

Floating material (scum) typically accumulates on the surface providing an airtight seal creating 

anaerobic conditions. 

 

Proposed Effluent Dispersal 

 

The proposal is to install a absorption beds onsite.  The effluent is typically distributed along the 

length of the trench or bed through slotted or drilled 100 millimetre distribution pipes, and then 

filtered through the gravel and sand to the underlying soil. A clogging layer or biomat develops along 

the bottom and sides of the trench and acts as a further filter. This filtering process helps remove 

pathogens, toxins and other pollutants. Nutrients in the effluent are taken up by vegetation (normally 

grass) planted across the absorption trench area, incorporated in the biomat, and, in the case of 

phosphorus, adsorbed onto clay particles in the soil. 

 

The following calculation was undertaken to determine the minimize sizing required for effluent 
dispersal. 
 
Minimum Dispersal Size Calculation 
 
Reddish brown strongly structured clays: Loading rate of 5mm/day. (AS1547:2012 – Table L1) 

 

Total flowrate dispersing into adsorption beds 550L/day. 

 

Area of bed(s):       550/5 = 110m2 

 

Maintain a 100% reserve area 
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7. Recommendations 

 

• Installation of a NSW Health accredited minimum 3000L septic tank which will treat the daily 

flowrate of 550L/day. 

 

• The proposed effluent dispersal is to be an absorption dispersal field of a minimum 110m2. 

 

• Stock must be kept out of the EDA by fencing or other physical barrier. 

 

• This design assumes at least three-star rated plumbing fixtures are used in any new 

development. 

 

 

 

 
            Simon Doberer 
            Principle Environmental Scientist 
            B.Sc. (ENV) 
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Appendix A – Site Plan 
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Appendix B – Proposed Plans 
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Appendix C – Laboratory Results



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 2ES2228474

:: LaboratoryClient GSL Environmental Environmental Division Sydney

: :ContactContact Simon  Doberer Customer Services ES

:: AddressAddress 71 Moona Creek Road

Vincentia

277-289 Woodpark Road Smithfield NSW Australia 2164

:Telephone ---- :Telephone +61-2-8784 8555

:Project Fishers HILL ROAD, VACY Date Samples Received : 10-Aug-2022 14:52

:Order number 43822 Date Analysis Commenced : 16-Aug-2022

:C-O-C number ---- Issue Date : 22-Aug-2022 11:06

Sampler : Simon  Doberer

Site : ----

Quote number : SY/175/20

1:No. of samples received

1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted, unless the sampling was conducted by ALS. This document shall 

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Wisam Marassa Inorganics Coordinator Sydney Inorganics, Smithfield, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 2:Page

Work Order :

:Client

ES2228474

Fishers HILL ROAD, VACY:Project

GSL Environmental

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 

are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contract for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ALS is not NATA accredited for the analysis of Exchangeable Cations on Alkaline Soils when performed under ALS Method ED006.l

ED007 and ED008: When Exchangeable Al is reported from these methods, it should be noted that Rayment & Lyons (2011) suggests Exchange Acidity by 1M KCl - Method 15G1 (ED005) is a more suitable method 

for the determination of exchange acidity (H+ + Al3+).

l

Analytical Results

----------------TP1Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

----------------09-Aug-2022 00:00Sampling date / time

--------------------------------ES2228474-001UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EA002: pH 1:5 (Soils)

5.3 ---- ---- ---- ----pH Unit0.1----pH Value

EA010: Conductivity (1:5)

125 ---- ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

ED007: Exchangeable Cations

2.6 ---- ---- ---- ----meq/100g0.1----Exchangeable Sodium

13.3 ---- ---- ---- ----meq/100g0.1----Cation Exchange Capacity

21.0 ---- ---- ---- ----%0.1----Exchangeable Sodium Percent

EK072: Phosphate Sorption Capacity

53 ---- ---- ---- ----mgkg-1/log10

ugL-1

1----Phosphate Sorption Index
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Appendix D – Operation and Maintenance Guideline 
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Appendix E – Absorption Bed Schematic 

 




